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Arastirma Problemi ve Amag

Problem

« Kigiikbas hayvancilik Igdir igin stratejik 5neme
sahiptir; ancak surdurtlebilir uygulamalarin

benimsenme diizeyi belirsizdir.

« Bilgi ve farkindalik bulunmasina ragmen Gevresel Niaave Siirdiiriile
bunun uygulamaya dénlsiip déntigmedigi net Farkindal Algi bilir
degildir. k Uygulama

« Yerel tretim yapisi, mera kullanimi ve

Calismanin omurgasi

ekonomik kosullar davranislar etkileyebilir.

Arastirma amaci Temel soru: Hangi degiskenler
" sUrdardlebilir tarimsal uygulamalarin
« Ureticilerin stirdardlebilir tarima yonelik algi, benimsenmesini agiklamaktadir?
tutum ve uygulama diizeylerini belirlemek
« Bu dizeyleri etkileyen bireysel ve yapisal
faktorleri ortaya koymak
« Igdir élgeginde uygulanabilir politika ve egitim
onerileri geligtirmek

£ Aramak igin buraya yazin
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DESIGN AND PERFORMANCE EVALUATION OF
A PORTABLE OFF-GRID
PHOTOVOLTAIC SYSTEM WITH INTEGRATED
ENERGY STORAGE

S
Prepared by Yusuf Gergi

Assistant Professor: Dr. Cemil KOYUNOGL

\/Energy Systems Engineer
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Sigir idrarimin Metabolomik ve

Kimyasal Ekoloji Acisindan
Degerlendirilmesi

Biyokimyasal Profil, Ureme Sinyalleri ve Boga Odakh Bilgi Bosluklar:

i

O Dr. Ogr. Uyesi Ercan Mevliyaogullan @ Prof. Dr. Serap Gincii
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Kavramsal ayrim: kemisinyal, feromon, alarm feromonu

Stres kemisinyali Feromon Alarm feromonu

Bireyin duygusal veya fizyolojik durumuna Genellikle ayni tir bireylerde daha 62g0l Korku, tehdit veya tehlike sirasinda yayilan

Iligkin bilglyl tagiyan genig st kavramar, Ter, davranigsal veya hormonal yantiarta daha dzgii sinyalleri ifade eder. Bu sunumda
idrar, nefes ve diger vicut salgila K | sinyal sinifidir. Tor i alarm feromonu, stres kemisinyalierinin &zel
kimyasal bilegenleri kapsar. iletigimde daha hedefl islev gorebilir bir ait baglig olarak kullanilr

Kisaca: Her alarm
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ULUSLARARAS! ISPEC
TARIM HAYVANCILIK VE
IRSAL KALKINMA KONGRESI _

ENDUSTRIYEL KENEVIR YAN URUNLERININ
KUGUKBAS HAYVANLARDA BUYUME
OZELLIKLERI UZERINE ETKILERI

THE EFFECTS OF INDUSTRIAL HEMP BY-PRODUCTS ON GROWTH
CHARACTERISTICS IN SMALL RUMINANTS

Yiiksek Lisans Ogrencisi Bagak Ozten; Dr. Ogr. Uyesi Hacer TOFEKCH
Yozgat Bozok Universitesi, Ziraat Fakilltesi, Zootekni B5limd, Tirkiye
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PROTEIN EKSTRAKSIYONU ONCESINDE UYGULANAN UZAKLASTIRMA
ISLEMLERININ EKSTRAKSIYON VERIMI VE PROTEIN KONSANTRASYONU
UZERINE ETKILERI
THE EFFECTS OF REMOVAL TREATMENTS APPLIED BEFORE PROTEIN EXTRACTION ON EXTRACTION YIELD AND PROTEIN
CONCENTRATION
R

V
Dog. Dr. Emine NAKILCIC

Ege Universitesi, Mahendislik Pakultesi, Gida Mahej

Bolamd, emine nakilcioglu@ege.cdu.tr,

ORCID NO: 0000-0003-4334-2900

Gizem TIRYAKI
Ege Universitesi, Fen Bilimleri Enstittst, Gida Mohendislig
Bolima, gizemmtiryaki@gmail.com,

08-9

Dr. Ogr. Dyesi Fatma COSKUN TOPUZ

lik Bilimleri Fakiltesi, Beslenme ve

Diyetetik Balama, fatmacoskun@hakkari.edu.tr,
ORCID NO: 0000-0002-3136-6983

Prof. Dr.
Ege Universitesi, Muhendislik Pakul
Bolami,

ORCID NO: 0000-0003-457
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Saglik Endigeleri ve ihtiyag

Yiiksek Kalori Yogunlugu

Yag gram bagina yaklagik 9 kalori saglar ve karbonhidratlar ile proteinlerin iki kati
kadar enerji yogunluguna sahiptir (Kew et al.,2020). Asiri tiketim obezite ve
metabolik bozukluklara yol acabilir (Diindar et al., 2023).

Doymus Yag Asitleri

Kurabiyelerde kullanilan tereyadl, margarin ve hayvansal yaglar geneliikie doymus
ya§ asitleri agisindan zengindir (Goubgou et al.,2021; Yilmaz & Ogiiticii, 2015).
Yiksek doymus yag asiti alimi i Uler hastaliklar, hiper i ve
inflamatuar sireglerle iligkilidir (Demirkesen & Mert, 2020).

Hidrojene Yaglar

Gida endilstrisinde yaygin olarak kullanilan hidrojene yaglar, trans yag icerigi
nedeniyle Gnemli saglik riskleri tagir (Yilmaz & Ogitlicy, 2015). Bu nedenle son
yillarda bu yaglarin azaltimasi veya ortadan kaldinimas! yéniinde diizenleyici
nlemler ve yeniden formil cabalan hiz (Demi & Mert,
2020).

Bu saglik endiseleri, tiketicileri daha saglikli ve dlsiik enerjili alternatiflere yoneltmis; bu
da finncilik sektdriinde yenilikgi yag ikame sistemlerine olan talebi artirmistir.
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Yuksek Yogunluklu Tatlandiricilar

Stevia

Stevia tabanli tatlandiricilar yaklasik
200-300 kat daha fazla tatlilik saglar
ve kalorik katkilari &nemsizdir.
Keklerde yaygin olarak kullanilirlar
clnki non-kalorik dogalar ve glisemik
yanita minimal etkileri vardir (Giiner

& Bagdogan, 2017; Mazi & Bayram,

2025).
Sinirlamalar: Fizikokimyasal

fonksiyonlari taklit edemezler - hacim
olusturma, viskozite artirma ve su
baglama kapasitesi gibi (Kaya et al.,
2024; Benucci et al., 2025).

Monk Meyvesi

Dogal bir tatlandirici olan monk
meyvesi ekstrakti, kek
formiilasyonlarinda siikroz ikamesi
olarak degerlendirilmistir. Fenolik
bilegikler ve diyet lifi icerigi
antioksidan kapasiteyi artirir
(Suweeranon et al., 2025).

Optimal Formilasyon: %20.65 monk
meyvesi ekstrakti ve %33.63 muz unu
ile %28 kalori azaltma saglanabilir
(Suweeranon et al., 2025).

Kritik Nokta: Yiiksek yogunluklu tatlandiricilarin tek bagina kullanimi,
ozellikle doku ve yapisal 6zellikler agisindan yetersiz kalir ve destekleyici
bilegenlerin kombinasyonunu gerektirir (Kaya et al., 2024; Benucci et

al., 2025).
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In-person and Online Participation
Zoom Meeting ID: 829 5595 6031 / Zoom Passcode: 123456
https://us02web.zoom.us/j/829559560317pwd=7QZCI8zPMkI48bltTarmo4zaKHiRUa. 1
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IMPORTANT, PLEASE READ CAREFULLY

v

NN N NN

To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal
Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

v
v
v
v

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.
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Barcelona Local Time/ 19:00-21:00

Checkin Montserrat, Collbatod
HEAD OF SESSION: Meliha UZUN

Authors Affiliation Presentation Title

Characterization of the Health Benefits and

g;;apﬁzz?gee Istarzjbrzi}]e\;z;iantasz Bioaccessibility Properties of Nigde Cheeses Ripened
p y in the Larenda Cheese Cave
. Istanbul Nisantasi Recovery of Bioactive Compounds from Food Waste:
Ali Pagazade Lo . L
University Potential Applications
Manisa Celal Bayar |A Study On Soil Characteristics Of Some silene L.
Kemal Yildiz ) . . . i
University Species Growing In Tiirkiye

Rihan Erzen

Giinay Cerit Sunak University The Effect of Core Stabilization Training on

Meliha Uzun Performance

Rihan Erzen

Giinay Cerit Strnak University Sleep Quality and Athletic Performance in Athletes

Meliha Uzun

inci Aras Anadolu University Designing CI’CE.ltIVe Al-Level Language Activities

from German Literary Texts

Banu Yilmaz Kocaeli University ](E)(;IXSZ ﬁisiiﬁls;lcus : The Historical Development

Funda Kocer The Twelve-Animal Turkic Calendar Figures In The
. 06 Ataturk University Stone Decorations Of The Emir Saltuk Tomb: Origins,

Biikra Ozyapar

Meanings, And Symbolic Contexts

Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and dynamics.
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Authors Affiliation \ Presentation Title

S9ngul KartaI. . o Does Economic Integration Trigger Democratization?
Siileyman Celik Siirt University o . .

. A Political Economy Perspective From Tiirkiye
Soner Kiing
Soner Kiing How Do Housing Prices Respond To Macroeconomic
Songiil Kartal Siirt University Shocks? The Role Of Exchange Rates And Interest
Siileyman Celik Rates In Tiirkiye

Elif Meltem Birsoz Ozkose

Ankara Haci Bayram Veli
University

Harnessing Artificial Intelligence In English As A
Foreign Language Instruction: A  Qualitative
Investigation Of B2+  Preparatory  Students;
Experiences And Outcomes

Mustafa Bulat
Maryam Karadag

Ataturk University

Waste Materials In Alberto Burri’s Artistic Practices:
Aesthetic Transformation In The Context Of
Ecological Sensitivity

Umut Kumlu
Omer Hiikiimdar

Effect Of Material And Geometry On Crashworthiness

Muhammet Metin Tas Cukurova University . . . .
Mustafa Atakan Akar Of Aluminum Crash Boxes Using Numerical Analysis
Ali Keskin
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Murat Ekremoglu Veli University INanocarrier System For Monoclonal Antibody
Remzi Okan Akar Delivery

Melek Giiner Batman University Synthesis, Structural Analysis, And Dielectric
Hilal Incebay Behavior Of Batios Nanoparticles

Habibe Elif Giilsen Akbay Uav-Based Spraying And Bio-Based Herbicide
Volkan Yamagli Mersin University |Applications: Current Approaches And Integration
Ismail Kutlugiin Akbay Potential

Ismail Kutluguq Akbay . . . Current Approaches In Sustainable Agriculture: Drone
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Habibe Elif Giilsen Akba
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Mihai LOICHITA

Marius FURAU
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Victor Babes University of Medicine and
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Abdelaati EL KHIAT

Chouaib Doukkali University

(Clinico-Epidemiological ~Characteristics, Progression,
IAnd Hematological Findings Of Snakebite Envenomation
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IRetrospective Study, 2019-2024

Fatima Zahra HAFID
Boutaina YAHYAI
Chaimae TORRES
Rajae AGNAOU
Hassna JABER

Driss HMOUNI

Faculty of Sciences

Glucosinolate-Derived Compounds From Brassicaceae,
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European University of Tirana
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Oussama TAOUALA
Ayoub BOUALLI

Mourad FAWZI
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Sultan Moulay Slimane University
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Oumaima ABOUYAALA
Hamza LAHROUR
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(Oxidative Stress Mechanism In Male Wistar Rats

Adedayo John EMMANUEL
Opeyemi A. IJAGBEMI

Federal Polytechnic Ekowe

Trends And Determinants Of Mortality From Emerging
Infectious Diseases In Nigeria
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University of Medicine
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Development And Testing Of The Effectiveness Of
IA Depigmenting Serum

Loredana STANA Timisoara

Muhammad Nasir UDDIN

Muhammad Saleh UDDIN Bangladesh Islamic [[slamic Guidelines On Maternal And Child
Muhammad Nezam UDDIN University Healthcare: A Comprehensive Review

Samsuddin GALIB

Saloni SHARMA

Jamia Hamdard

Women’s Health And Hormonal Disorders:

Suhani SHARMA University Challenges, Impacts, And Advances In Management
Ye.S. SIRCHAK

LL LEMKO Uzhhorod National |[Impairment Of The Intestinal Barrier Function In
M-M. VOLOSHIN University Patients With Obesity And Thyroid Diseases

A.Yu. ANDRIICHUK

M.P. STAN

Asma Seemi MALIK Lahore College for Factors Affecting Maternal Health And Antenatal
Anam AFZAL Women Universit Care Services Of Working Mothers In Pakistan: A
Amjad MAHMOOD Y [Cross-Sectional Study

Mariia DERBAK Uzhhorod National |Chronic Pain Syndrome Following Spinal Surgery:
Stepan MYTROVKA University Clinical, Metabolic, And Associated Factors
Viktoriia DIBROVA ’ ’

Monira SULTANA

Nujhat NABILAH

Syed Mahmood Shahidul ISLAM

Ishtiaque UDDIN .
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Zarin ISLAM
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Monika LOPUSZANSKA-DAWID Warsaw ackground, And Fhysical Activity fn LATdren
Bartosz MOLIK

W.H. BELABID Abou Bekr Belkaid .

C. BELABID University: Dr. Belabid |Apitherapy As A Complementary Treatment For

A. MERAD BOUDIA
S.B.S. GAOUAR

Affiliation; BAYT EL
NAHL Society

Parkinson's Disease: A Clinical

Tlemcen, Algeria

Study In

Ye.S. SIRCHAK

V.1 CHENDEY Hyperhomocysteinemia And Its Consequences In
A.V. STOIRA Uzhhorod National Pgtli;)ents Wit}? Metabolic-Associated Fciltty Liver
T.V. CHENDEY University Disease
S.S. SIRCHAK
V.Ye. BARANI

Uzhhorod National

Yaroslav M. POPOVYCH
Volodymyr S. KOSTIUNIN
Yaroslav Ya. POPOVYCH

University; Uzhhorod
City Multidisciplinary
Clinical Hospital

Miniinvasive Interventions Under Ultrasound
Control For Thrombosis Of Varicose Veins Of
The Lower Limbs

Yaroslav M. POPOVYCH

Uzhhorod National
University; Uzhhorod
City Multidisciplinary

Clinical Hospital

Treatment Of Reperfusion Syndrome After
Surgery For Acute Ischemia Of The Lower
Extremities
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Ayoub HAMIDALLAH Hassan II University of (Oral Drug Product: Risk Assessment According To
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The Component Approach (Option 2b) Confirmed By
The Finished Product Analysis (Option 3)

Younesse EL-OUAZZANI
Fouad MSANDA
Khalil CHERIFI

Faculty of Sciences

Ethnobotanical Knowledge And Traditional Health
Practices In Southeastern Morocco: The Case Of
Taznakht

K. Dinesh RAJAN
D. ARAVINDHAN
S. DEEPAK

R. Rubin THARA

Bharath Institute of
Higher Education and
Research

Nanoparticle Based Drug Delivery System In Cancer
Therapy

Jeni Satia ROMAIDA

Universitas Senior

Smart Digital Partograph For Early Detection Of
Childbirth Complications: Systematic Literature

Medan Review
%ll;?izd;;N G Guangdong Ocean [Probiotics-The Beneficial Microbes With Impact On
Yusra NAEEM University Human Health
Razvan Daniel BOBORA
Ion PETRE
Mar%us FURAU Victor Bab@s‘Umversny The Role Of Immunohistochemistry And Molecular
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Tonut FAUR
Izabella PETRE

AM.AE.D. SENANAYAKA
R.D. JAYASINGHE
HM.T.U. HERATH
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Experimental Evaluation Of Post-Drug Loading
Methods For Chlorhexidine Incorporation Into Zno

W.S.S. GUNATHILAKA Peradeniya Nanoparticles For Oral Drug Delivery

R.M.G. RAJAPAKSE

Fatima BOUIZZAL _ ,
Youssef EL MADHI University Tbn Tofail Effects Of Lps-Induced Neuroinflammation On

Moulay Laarbi OUAHIDI

Depression-Like Behaviors In Wistar Rats

Anik BISWAS

Trine University

Artificial Intelligence And Predictive Healthcare
/Analytics For Enhancing Patient Care, Early Disease
Detection, And Healthcare System Efficiency In The

[United States
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Olesya M. HORLENKO

Uzhhorod National University
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|Validation And Mri-Pdff-Based Cut-Off Values

Olesya M. HORLENKO
Oksana M. BEREZOVSKA
Gabriella B. KOSSEY
Iryna Yu. PIKINA

Adrian I. TOMEY

Olga V. ZOLINA

Agneta V. LENCHENKO
Volodymyr M. BILAK
Volodymyr D. SYMULYK

Uzhhorod National University

|Understanding Of Recurrent Respiratory Infections
In Children By The Current Data

Olesya M. HORLENKO
Kh.A. HECHKO

M.M. HECHKO

F.V. HORLENKO
Yu.V. HAMAN

L.B. PRYLYPKO

H.M. BELEY

O.A. PUSHKARENKO
L.Yu. PUSHKASH

LI. PUSHKASH

Uzhhorod National University

The Impact Of Hormonal Imbalances Thyroid And
)Adipose Tissue In Covid-19 Course

Adrian LOICHITA
Izabella PETRE
Dacian OROS

Stela IURCIUC
Miruna SAMFIREAG
Mircea IURCIUC
Nicoleta MIRICA

Ion PETRE

Victor Babes University of Medicine
and Pharmacy Timisoara; West
University of Timisoara

I Administration Of Low Molecular Weight
Heparins During Pregnancy: Clinical Evaluation
\And Therapeutic Implications

K. VAISHNAVI

R. SRIARASUVASAN
V. KEERTHANA

A. PALANISWAMY
S. DEEPAK

Bharath Institute of Higher Education
and Research

Brain-Gut Axis And Mental Health

Halima Khanom ANTORA

Bangladesh Medical University

Diagnostic Utility Of Hpv-16/18 E6 Mma Fold
Change Measured By In-House Qpcr In Cervical
Cancer Triage For Differentiation Of Cin3 And
Cervical Cancer From Lower-Grade Lesions
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Tiberiu BULEU
Oana SUCIU
Florina BULEU
Simona SIPOS
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Ion PETRE
Izabella PETRE

Victor Babes University of
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The Use Of The Bodymetrix System In The Assessment
Of Physiological Pregnancy Versus Pathological
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M.A. DERBAK
E.M. MOTYLCHAK
1.0. KHRAMTSOVA

Uzhhorod National University
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Emmanuel A. OSANG University Ndufu Alike Climate Change And Soil Properties In The Tropics
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Exosomes In  Tuberculosis: From Immune

R. SWATHI Education and Research  [Modulation To Drug Delivery
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Safety Considerations of Oral Acne Treatments in
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Buse Demirel
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IAddiction Treatment

Cyprus University of Health
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Gamze AYDIN
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INVITED SPEAKER

Agriculture, Soil Management and
Sustainability in the Process of
Global Climate Change

Assoc. Prof. Dr. Zeynep DEMIR

Soil, Fertilizer and Water Resources Central Research
Institute, Ankara 06170, Tirkiye

May, 2026

Ispec International Congress on Scientific Cooperation & Interdisciplinary Research brings together scientists,
researchers, and sector representatives from different countries on the same scientific platform, making significant
contributions to the sharing of current scientific developments in agriculture and livestock, strengthening
interdisciplinary collaborations, and evaluating innovative approaches.

The agriculture and livestock sector is among the most strategically important fields in meeting humanity’s basic
needs. Today, the increasing world population, climate change, depletion of natural resources, environmental
problems, and the need for sustainable food production have made agricultural sciences more important than ever
before. In this process, developing sustainable production systems, protecting natural resources, and establishing
science-based agricultural policies are of great importance. Agricultural sciences cover a broad and multidimensional
field of study ranging from plant production and animal husbandry to water management, environmental sustainability,
biotechnology, and digital agriculture applications. In recent years especially, precision agriculture technologies,
artificial intelligence-supported production models, sensor-based monitoring systems, and data-driven decision-
making mechanisms have provided significant advancements in agricultural productivity, quality, and resource-use
efficiency. In this context, Soil Science and Plant Nutrition studies are also considered an important part of
multidisciplinary research conducted in the fields of sustainable agriculture, natural resource management,
environmental protection, and food security. A healthy and productive soil structure plays a fundamental role in the
continuity of crop production, balanced use of water and nutrients, environmental sustainability, and preservation of
ecological balance.

Today, issues such as improper land use, erosion, salinity, desertification, loss of organic matter, and intensive
chemical fertilizer applications are among the major factors threatening the productivity of agricultural lands
worldwide. In particular, the decrease in soil organic carbon directly affects the soil’s physical structure, water-holding
capacity, microbial activity, and the availability of plant nutrients. Modern agriculture no longer focuses solely on
achieving high yields; it also aims to preserve the physical, chemical, and biological properties of soil, develop
environmentally friendly production models, and sustainably manage natural resources. Accordingly, balanced
fertilization programs, organic and organomineral fertilizer applications, biofertilizer technologies, carbon
management, regenerative agriculture systems, and precision agriculture practices are gaining increasing importance.
Particularly within the scope of precision agriculture technologies, fertilization programs based on soil analyses, soil
moisture sensors, Geographic Information Systems (GIS), satellite- and drone-based plant health analyses, sensor-
supported nutrient management, artificial intelligence-supported nutrient deficiency diagnosis models, variable-rate
fertilizer application technologies, and data-driven production and decision support systems provide important
optimizations in agricultural production. Thanks to these technologies, resource-use efficiency is improved,
environmental burden is reduced through minimizing unnecessary fertilizer use, and sustainable production models
are developed. From the perspective of plant nutrition, it is understood that not only macronutrients such as nitrogen,
phosphorus, and potassium but also micronutrients such as iron, zinc, manganese, and boron must be managed in a
balanced manner. Micronutrient deficiencies, especially in calcareous and alkaline soils, cause yield and quality losses
and create serious economic problems in crop production. Therefore, developing fertilization strategies suitable for
regional soil characteristics has become a critical necessity. In addition, within the framework of carbon-neutral
agriculture practices, circular agriculture models, and regenerative production systems, organic matter management,
carbon sequestration, compost and biochar applications, sustainable nutrient cycle management, and climate-resilient
production systems are becoming increasingly important. The European Green Deal strategies also encourage
environmentally friendly agricultural production models and sustainable soil management.



Scientific research demonstrates that the agricultural systems of the future will be shaped not only by increasing
production capacity but also by an understanding based on the protection of natural resources, environmental
sustainability, economic resilience, and social welfare. Therefore, multidisciplinary collaborations among universities,
research centers, public institutions, and the private sector are of great importance. Our greatest hope is that the studies
included in this book will contribute to scientific developments in agriculture and livestock, provide new perspectives
for researchers, and support the development of sustainable agricultural policies. I would like to thank the congress
organizing committee, scientists, researchers, and all participants who contributed to the realization of this valuable
scientific organization, and I hope that this work will be beneficial to the scientific community.

Assoc. Prof. Dr. Zeynep DEMIR
Soil, Fertilizer and Water Resources Central Research Institute, Ankara 06170, Tiirkiye
May, 2026
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OZET

Geleneksel peynirler, iiretim teknikleri, olgunlagsma kosullar1 ve bolgesel farkliliklara bagli olarak
degisen besinsel 6zellikleri nedeniyle 6nemli siit {irlinleri arasinda yer almakta olup 6zellikle protein
icerikleri bakimindan dikkat g¢ekmektedir. Nigde’ye 0zgli magara peynirleri, Larenda Peynir
Magarasi’nda gergeklestirilen geleneksel olgunlagtirma siireci sayesinde kendine o6zgii 6zellikler
kazanmakta ve besinsel agidan 6énemli bir potansiyel sunmaktadir. Bu ¢alismada, Nigde’ye 6zgii sekiz
farkli gelencksel magara peyniri Orneginde protein igerigi ile proteinlerin biyoyararliligi
degerlendirilmis ve Ornekler arasindaki farkliliklar karsilastirmali olarak incelenmistir. Analiz
sonuglarina gore peynir Orneklerinde protein oranlarinin yaklasik %24-31 arasinda degistigi
belirlenmistir. En yiliksek protein igerigi Nigde Beyaz1 peynir drneginde (%31.39+0.54), en diisiik
protein orani ise Nigde Obruk Tulum peynirinde (%24.02+0.02) saptanmistir. Protein igerigindeki
farkliliklarin iiretim yontemi, siit kompozisyonu ve olgunlagsma siireci ile iliskili olabilecegi
diistiniilmektedir. Protein biyoyararliligi bakimindan en yiiksek deger Nigde Obruk Tulum peynirinde
%72 olarak belirlenmis ve bu sonug¢ gelencksel magara peynirlerinin beslenme agisindan énemli bir
potansiyele sahip oldugunu gostermistir. Bulgular, Nigde peynirlerinin fonksiyonel gida 6zellikleri
bakimindan degerlendirilmesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Nigde peyniri, magara peyniri, protein, biyoyararliligi,

CHARACTERIZATION OF THE HEALTH BENEFITS AND BIOACCESSIBILITY
PROPERTIES OF NIGDE CHEESES RIPENED IN THE LARENDA CHEESE CAVE

ABSTRACT

Traditional cheeses are important dairy products characterized by nutritional properties influenced by
production methods, ripening conditions, and regional differences, particularly regarding protein
content. Cheese varieties unique to Nigde gain specific physicochemical characteristics during
traditional ripening in the Larenda Cheese Cave and may provide valuable nutritional benefits. In this
study, protein content and protein bioaccessibility were evaluated in eight traditional cave-ripened
cheese samples from Nigde, and differences among the samples were comparatively investigated. The
results indicated that protein levels ranged between approximately 24% and 31%. The highest protein
content was determined in Nigde Beyazi cheese (31.39+0.54%), while the lowest was found in Nigde
Obruk Tulum cheese (24.02+0.02%). Variations in protein content may be associated with production
methods, milk composition, and ripening conditions. Regarding protein bioaccessibility, the highest
value (72%) was identified in Nigde Obruk Tulum cheese, suggesting that traditional Nigde cheeses
possess important nutritional potential. The findings emphasize that cave-ripened cheeses from Nigde
may contribute to functional food research and nutritional studies.

Keywords: Nigde cheese, cave cheese, protein, bioaccessibility.
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OZET

Bu calisma, meyve ve sebze isleme atiklarinin (kabuklar, posa ve ¢ekirdekler gibi) biyoaktif bilesiklerin,
ozellikle de antosiyanin gibi dogal pigmentlerin geri kazanimi1 amaciyla degerlendirilmesini incelemeyi
amaglamaktadir. Kiiresel 6l¢ekte giderek biiyliyen gida israfi sorunu karsisinda, bu atiklarin gevreye
zarar vermeden degerli kaynaklara doniistiiriilmesi siirdiiriilebilir iiretim agisindan biiyilk 6nem
tasimaktadir. Meyve ve sebze atiklari; fenolik bilesikler, flavonoidler, pektin, lifler ve antosiyaninler
bakimimdan zengin olup, antioksidan, antiinflamatuvar, antikanser ve antimikrobiyal &zellikler
gostermektedir. Caligmada, ultrases destekli ekstraksiyon (UAE), mikrodalga destekli ekstraksiyon
(MAE), darbeli elektrik alan (PEF), siiperkritik akigkan ekstraksiyonu (SFE), basingli s1v1 ekstraksiyonu
(PLE), yiiksek voltajli elektrik desarji (HVED) ve enzim destekli ekstraksiyon (EAE) gibi yenilik¢i
ekstraksiyon teknolojileri gdzden gecirilmistir. Bulgular, modern ekstraksiyon yontemlerinin daha kisa
stirede, daha diisiik sicakliklarda ve daha az ¢oziicli kullanimiyla yiiksek verim elde edilmesine olanak
sagladigini gostermektedir. Bu yontemler arasinda 6zellikle UAE, MAE ve EAE; verimli, etkili ve ¢cevre
dostu yaklasimlar olarak 6ne ¢ikmaktadir. Meyve ve sebze yan {iriinlerinin siirdiiriilebilir ekstraksiyon
teknolojileriyle degerlendirilmesi, dogal renklendirici ve antioksidan iiretiminde 6nemli bir potansiyel
sunmakta hem cevresel atiklarin azaltilmasina hem de ekonomik katma deger olusturulmasina katki
saglamaktadir. Gelecekteki arastirmalarin, bu yeni teknolojilerin endiistriyel dl¢ekte uygulanabilirligi,
maliyet etkinligi ve biyoyararlanimin optimize edilmesi iizerine yogunlagsmasi 6nerilmektedir.

Anahtar Kelimeler: meyve ve sebze atiklari, antosiyaninler, dogal renklendiriciler, ekstraksiyon
teknolojileri, siirdiiriilebilirlik

RECOVERY OF BIOACTIVE COMPOUNDS FROM FOOD WASTE: POTENTIAL
APPLICATIONS

ABSTRACT

This study aims to explore the valorization of fruit and vegetable processing wastes (such as peels,
pomace, and seeds) for the recovery of bioactive compounds, particularly natural pigments like
anthocyanins. With the increasing global issue of food waste, transforming these residues into valuable
resources without environmental harm has become essential for sustainable production. Fruit and
vegetable wastes are rich in phenolic compounds, flavonoids, pectin, fibers, and anthocyanins, which
exhibit antioxidant, anti-inflammatory, anticancer, and antimicrobial properties. The study reviews
innovative extraction technologies such as Ultrasound-Assisted Extraction (UAE), Microwave-Assisted
Extraction (MAE), Pulsed Electric Field (PEF), Supercritical Fluid Extraction (SFE), Pressurized Liquid
Extraction (PLE), High Voltage Electrical Discharge (HVED), and Enzyme-Assisted Extraction (EAE).
Findings indicate that modern extraction methods enable high yields in shorter times, at lower
temperatures, and with reduced solvent use. Among them, UAE, MAE, and EAE stand out as efficient
and environmentally friendly approaches. Utilizing fruit and vegetable by-products through sustainable
extraction technologies offers great potential for producing natural colorants and antioxidants,
contributing both to environmental waste reduction and economic value creation. Future research should
focus on the industrial scalability, cost-effectiveness, and bioavailability optimization of these emerging
technologies.
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DESIGNING CREATIVE A1-LEVEL LANGUAGE ACTIVITIES FROM GERMAN
LITERARY TEXTS!

Inci Aras
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https://orcid.org/0000-0002-7237-3901

ABSTRACT

This paper focuses exclusively on content development and activity design for Al-level foreign
language teaching through semi-authentic adaptations of German literary texts within the framework of
the Common European Framework of Reference for Languages (CEFR). The primary aim is to move
beyond traditional grammar- and vocabulary-based instruction by creating original, literature-inspired
materials that promote creative speaking and writing skills. Selected texts include the Brothers Grimm’s
Hansel und Gretel, short poems by Johann Wolfgang von Goethe, excerpts from Erich Késtner’s
children’s literature, and narrative fragments by Heinrich B6ll. Each work was carefully simplified to
Al lexical and syntactic requirements while preserving its essential literary and cultural qualities. The
activity design process centered on creative and communicative tasks derived from text adaptation.
These include dialogue creation, role-play, short story writing, descriptive exercises, and visually
supported speaking tasks. Each activity was planned according to principles of content development to
encourage active language production and meaningful interaction in real-life contexts. The tasks
maintain the authentic atmosphere of the literary sources while directly addressing beginner learners’
communicative needs. The resulting materials function as scalable, ready-to-implement prototypes that
enrich textbook-based learning with literary and cultural depth. By concentrating solely on content
development and activity design, this project highlights a pedagogically innovative model for integrating
German literature into early-stage language curricula. It demonstrates that literary texts can serve not
only as carriers of cultural heritage but also as effective tools for fostering spontaneous oral production
and creative written expression at the beginner level.

Keywords: German literature, Al level, content development, creative activity design, semi-authentic
texts

1 This work has been supported by Anadolu University Scientific Research Projects Coordination Unit under grant number SBA-2025-2737)
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“AL-ANDALUS’ UN YANKILARI”: ENDULUS MUZIiGININ TARIHSEL GELIiSiMi

Banu Yilmaz

Dr. Ars. Gor., Kocaeli Universitesi Devlet Konservatuvari, Geleneksel Tiirk Miizigi, ORCID ID: 0000-0002-
2050-7920

OZET

Endiilis miizigi, Orta Cag’da Al-Andalus cografyasinda sekillenen ve farkh kiiltiirel geleneklerin
etkilesimiyle olusan 6nemli bir miizik mirasidir. Arap, Berberi, Yahudi ve yerel Iber miizik pratiklerinin
bir araya gelmesiyle ortaya ¢ikan bu gelenek, hem kuramsal hem de icraya dayali yonleriyle 6zgiin bir
miizikal yapi1 gelistirmistir. Saray ¢evresinde ve kent merkezlerinde gelisen miizik faaliyetleri, belirli
repertuvar ve icra bigimlerinin olusmasina zemin hazirlamistir.1492 yilinda Granada’nin Diisiisti ile
birlikte Endiiliis’teki siyasal yap1 degismis, buna baglh olarak bolgedeki miizik ortami da doniisiim
gecirmigstir. Ancak Endiiliis miizigi, 6zellikle Kuzey Afrika’ya taginarak farkli merkezlerde varligini
stirdirmiistiir. Giinlimiizde Fas, Cezayir ve Tunus’ta icra edilen repertuvarlar, bu tarihsel gelenegin
onemli tasiyicilar olarak degerlendirilmektedir.

Bu bildiri, Endiiliis miiziginin tarihsel gelisimini ve kiiltiirel siirekliligini miizikolojik bir ¢cergevede ele
almay1 amaglamaktadir. Calismada, Endiiliis miiziginin ortaya ¢ikis kosullari, tarihsel doniigiim siiregleri
ve giiniimiizdeki icra pratikleri incelenerek bu gelenegin tarihsel ve kiiltiirel baglami
degerlendirilecektir. Bu baglamda Endiiliis miiziginin, farkli cografyalarda varligini siirdiiren ¢ok
katmanli bir miizik kiiltiiri oldugu ortaya konulacaktir.

Anahtar Kelimeler: Miizik, Endiiliis, Miizik Gelenegi, Kiiltiirel Aktarim

“ECHOES OF AL-ANDALUS”: THE HISTORICAL DEVELOPMENT OF ANDALUSIAN
MUSIC

ABSTRACT

Andalusian music is an important musical heritage that took shape in the Al-Andalus region during the
Middle Ages and was formed through the interaction of different cultural traditions. This tradition,
which emerged from the convergence of Arab, Berber, Jewish, and local Iberian musical practices,
developed a unique musical structure based on both theoretical and performance-based aspects. Musical
activities that developed in court circles and city centers paved the way for the formation of specific
repertoires and performance styles. With the Fall of Granada in 1492, the political structure in Andalusia
changed, and consequently, the musical environment in the region also underwent a transformation.
However, Andalusian music continued to exist in different centers, particularly after being transported
to North Africa. The repertoires performed today in Morocco, Algeria, and Tunisia are considered
important carriers of this historical tradition.

This paper aims to examine the historical development and cultural continuity of Andalusian music
within a musicological framework. The study will examine the conditions of the emergence of
Andalusian music, its historical transformation processes, and its current performance practices, thereby
evaluating the historical and cultural context of this tradition. In this context, it will be demonstrated
that Andalusian music is a multi-layered musical culture that continues to exist in different geographical
areas.

Keywords: Music, Andalusia, Musical Tradition, Cultural Transmission
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EMIR SALTUK KUMBETI TAS SUSLEMELERINDE 12 HAYVANLI TURK TAKVIiMi
FiGURLERIi: ANLAM, KOKEN VE SEMBOLIK BAGLAM

Funda KOCER
Dog. Dr.
Biikra OZYAPAR

Y. Lisans Ogrencisi

OZET

Anadolu Selguklu sanatinda mimari siisleme, estetik bir tercih olmanin Gtesinde, donemin inang
sistemleri, kozmik tasavvurlar1 ve kiiltiirel stireklilik anlayisin1 yansitan gorsel bir ifade alani olarak
degerlendirilmelidir. Bu baglamda tas bezeme programlarinda sinirli sayida kullanilan hayvansal
figiirler, 6zellikle Orta Asya kokenli sembolik anlamlar1 nedeniyle Selguklu ikonografisi igerisinde
ayricalikli bir konuma sahiptir. Selcuklu tag siislemelerinde hayvan figiirlerinin belirli mimari
bolimlerde yogunlagmasi ve belirli ikonografik semalar dahilinde uygulanmasi, bu unsurlarin
rastlantisal degil, bilingli bir sembolik diizenin pargasi oldugunu gostermektedir. Bu ¢aligma,
Erzurum’da yer alan ve Saltuklular Dénemi’ne tarihlenen Saltuk Kiimbeti’nin kasnak bdliimiinde
bulunan 12 hayvanli Tiirk takviminde yer alan hayvansal figiirlii tas bezemeleri konu edinmektedir.
Kiimbetin liggen alinlikli ve yuvarlak kemerli kasnak niglerinde yer alan figiirler, ikonografik agidan iki
ana grupta degerlendirilmistir. ilk grubu, On iki Hayvanl Tiirk Takvimi ile iliskilendirilen fare, tavsan,
ejder ve boga figiirleri olusturmaktadir. Ikinci grupta ise takvim sistemi disinda kalan, ancak Orta Asya
inanglar1 ve kozmik sembolizmle baglantili olarak yorumlanabilen tek basl kartal ile ko¢ boynuzlu,
kartal basli ve kog¢ govdeli ¢ift hayvan figiirii yer almaktadir. Bu figiirlerin kompozisyon i¢indeki
konumlari, bigimsel 6zellikleri ve karsilikli iliskileri dikkate alindiginda, Selguklu dénemine 6zgii
koruyucu ve tilsimli anlam yiiklemelerinin mimari bezeme programina dahil edildigi anlasilmaktadir.
Arastirmada nitel yontem benimsenmis; s6z konusu figiirler tipolojik, ikonografik ve karsilastirmali
analiz yoluyla incelenmistir. Zaman ve ¢evresel etkenler nedeniyle kismen tahrip olmus bezemeler,
Anadolu Selguklu mimarisindeki benzer Orneklerle karsilastirilarak degerlendirilmis ve 06zgiin
kompozisyon diizenine iliskin restitiisyon onerileri gelistirilmistir. Caligmanin temel amaci, Emir Saltuk
Kiimbeti’ndeki 12 hayvanli Tiirk takviminde yer alan hayvansal motiflerin Orta Asya inang sistemleri
ve kozmik sembolizm baglamindaki anlam katmanlarini ortaya koymak ve bu motiflerin ¢ini yiizeylere
aktarim1 yoluyla Selguklu tas bezeme geleneginin ¢agdas sanat iiretimiyle iligkilendirilebilirligini
tartismaktir. Bu yoniiyle ¢alisma, tarihi mimari silislemelerin giincel sanat pratikleri araciligiyla yeniden
ele alinmasmin kiltiirel mirasin siirekliligi agisindan tasidigi potansiyeli ortaya koymayi
hedeflemektedir.

Anahtar Kelimeler: Anadolu Selguklu sanati, Emir Saltuk Kiimbeti, hayvan iislubu, tas bezeme, On
Iki Hayvanh Tiirk Takvimi, ¢ini

THE TWELVE-ANIMAL TURKIC CALENDAR FiGURES iN THE STONE DECORATIONS
OF THE EMIR SALTUK TOMB: ORIGINS, MEANINGS, AND SYMBOLIC CONTEXTS

Abstract

In Anatolian Seljuk art, architectural ornamentation should be regarded not merely as an aesthetic
preference, but as a visual medium reflecting the belief systems, cosmological conceptions, and notions
of cultural continuity of its time. In this context, animal figures—used sparingly within stone decorative
programs—hold a privileged position in Seljuk iconography due to their symbolic meanings rooted in
Central Asian traditions. The concentration of animal motifs in specific architectural sections and their
application within particular iconographic schemes indicate that these elements are not incidental, but
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rather part of a deliberate symbolic order. This study focuses on the animal-figured stone decorations
located in the drum section of the Emir Saltuk Tomb in Erzurum, dated to the Saltukid period,
specifically those associated with the Twelve-Animal Turkic Calendar. The figures placed within the
triangular pedimented and round-arched niches of the drum are evaluated iconographically in two main
groups. The first group consists of the mouse, hare, dragon, and bull figures, which are associated with
the Twelve-Animal Turkic Calendar. The second group includes figures outside the calendar system,
yet interpretable in relation to Central Asian belief systems and cosmic symbolism: a single-headed
eagle and a composite creature with ram horns, an eagle head, and a ram body. Considering their
positions within the composition, formal characteristics, and mutual relationships, it can be understood
that protective and talismanic meanings specific to the Seljuk period were integrated into the
architectural decorative program. A qualitative research method was adopted in this study; the figures
were analyzed through typological, iconographic, and comparative approaches. Due to partial
deterioration caused by time and environmental factors, the decorations were evaluated through
comparisons with similar examples in Anatolian Seljuk architecture, and restitution proposals regarding
their original compositional arrangement were developed. The main aim of the study is to reveal the
layers of meaning of the animal motifs in the Twelve-Animal Turkic Calendar found in the Emir Saltuk
Tomb within the context of Central Asian belief systems and cosmic symbolism, and to discuss the
potential for relating the Seljuk stone ornamentation tradition to contemporary artistic production
through the transfer of these motifs onto tile surfaces. In this respect, the study seeks to highlight the
potential of reinterpreting historical architectural decorations through contemporary art practices in
terms of ensuring the continuity of cultural heritage.

Keywords: Anatolian Seljuk art, Emir Saltuk Tomb, animal style, stone decoration, Twelve-Animal
Turkic Calendar, tile art
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HARNESSING ARTIFICIAL INTELLIGENCE IN ENGLISH AS A FOREIGN
LANGUAGE INSTRUCTION:

A QUALITATIVE INVESTIGATION OF B2+ PREPARATORY STUDENTS' EXPERIENCES
AND OUTCOMES

Elif Meltem Birsoz Ozkése
Dr., Ankara Haci Bayram Veli University, ORCID ID: 0000-0001-7404-037X

ABSTRACT

This qualitative study examines how artificial intelligence (Al) tools can be effectively integrated into
English as a Foreign Language (EFL) instruction for B2+ university preparatory students in an English
Language and Literature programme. The study involved three interconnected pedagogical interventions
— Al-assisted writing feedback, conversational Al practice, and Al-supported reading comprehension
tasks — implemented over eight weeks with thirty-two participants. Data were collected through semi-
structured interviews with fourteen students and a structured questionnaire completed by all thirty-two
participants. Thematic analysis, conducted in MAXQDA 2022, identified five emergent themes:
autonomous learning and self-regulation, quality and immediacy of language feedback, anxiety
reduction in speaking practice, critical evaluation of Al-generated language, and tensions between
convenience and deep learning. Questionnaire findings corroborated these themes, with 87% of
respondents reporting increased motivation and 79% noting measurable improvement in writing
accuracy following Al-assisted feedback sessions. The results carry implications for curriculum
designers, teacher educators, and practitioners seeking principled approaches to Al integration at
advanced EFL levels.

Keywords: Al writing feedback, artificial intelligence, autonomous learning conversational Al,
qualitative research, preparatory programme
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ASBEST BAGLAYICILIGI BiLINEN DksA PROTEINININ MOLEKULER DUZEYDE
INCELENMESI

MOLECULAR INVESTIGATION OF DKSA PROTEIN, KNOWN FOR ITS ASBESTOS
BINDING PROPERTIES
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OZET

Asbest, 6zellikle krizotil formu ile insaat ve yikim atiklari igerisinde yaygin olarak bulunan ve cevre ile
insan sagligi agisindan ciddi risk olusturan tehlikeli bir mineraldir. Yiiksek kimyasal ve termal kararlilig:
nedeniyle c¢evrede uzun siire kalicilik gostermesi, krizotilin secici olarak taninmasma yonelik
biyomolekiiler yaklasimlar1 énemli hale getirmektedir. Literatiirde krizotil asbeste segici baglanma
gosterdigi bildirilen DksA, bu 6zelligi nedeniyle ¢evresel biyoteknoloji uygulamalar1 agisindan dikkat
cekmektedir. Bu ¢aligmada, DksA proteininin krizotil asbeste baglanma potansiyelinin molekiiler ve
biyokimyasal diizeyde arastirilmasi ve ilerleyen asamalarda krizotile baglanan peptid dizilerinin
belirlenmesine temel olusturacak sekilde Dks4 geninin klonlanmasi ile rekombinant ekspresyonuna
yonelik molekiiler altyapinin gelistirilmesi amaglanmustir. E. coli MG1655 genomik DNA’sindan DksA
geni amplifiye edilerek pET-28a(+) ekspresyon vektoriine Gibson Assembly yontemi ile klonlanmis ve
elde edilen konstriiksiyon E. coli C43 (DE3) susuna transforme edilmistir. Daha sonra insa edilen pET-
28a(+)-DksA plazmidi restriksiyon kesim enzimleri ve sekans analizi ile dogrulanmistir. His-Tag
fiizyonlu DksA proteini rekombinant olarak eksprese edilmistir. Ayrica hiicresiz ortamda CFPS sentezi
ile de protein ekspresyonu yapilarak yaklasik olarak 19kD molekiiler agirligt SDS-PAGE analizi ile
dogrulanmistir. Sonug olarak, bu ¢alisma DksA proteininin krizotil asbeste baglanma yetenegini
deneysel olarak desteklemekte ve bu proteinin ilerleyen ¢alismalarda asbesti taniyan peptid bolgelerinin
belirlenmesi ile biyosensor, secici adsorpsiyon veya cevresel aritim uygulamalarinda kullanilabilecek
potansiyel bir biyomolekiil oldugunu géstermektedir. Bu ¢alisma TUBITAK tarafindan destek almistir
(Proje No: 1247040).

Anahtar Kelimeler: Asbest, DksA, SDS-PAGE, CFPS

ABSTRACT

Asbestos, particularly in its chrysotile form, is a dangerous mineral commonly found in construction
and demolition sites, posing serious risks to the environment and human health. Due to its high chemical
and thermal stability, allowing it to persist in the environment for a long time, biomolecular approaches
to the selective recognition of chrysotile are of great importance. DksA, which has been reported in the
literature to exhibit selective binding to chrysotile asbestos, is noteworthy for environmental
biotechnology applications due to this property. This study aims to investigate the binding potential of
DksA protein to chrysotile asbestos at the molecular and biochemical levels, and to develop the
molecular framework for cloning and recombinant expression of the DksA4 gene, which will serve as a
basis for determining the peptide sequences that bind to chrysotile in subsequent stages. The DksA gene
was amplified from the genomic DNA of E. coli MG1655 and cloned into a pET-28a(+) expression
vector using the Gibson Assembly method, and the resulting construct was transformed into the E. coli
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C43 (DE3) strain. The constructed pET-28a(+)-DksA plasmid was subsequently validated by restriction
enzymes and sequence analysis. The His-Tag fused DksA protein was recombinantly expressed.
Furthermore, protein expression was achieved by synthesizing CFPS in a cell-free environment, and its
approximate molecular weight of 19 kD was confirmed by SDS-PAGE analysis. In conclusion, this
study experimentally supports the ability of DksA protein to bind to chrysotile asbestos and
demonstrates that this protein is a potential biomolecule that can be used in biosensor, selective
adsorption, or environmental remediation applications through the identification of asbestos-
recognizing peptide regions in further studies. This study was supported by TUBITAK (124Z040).

Keywords: Asbestos, DksA, SDS-PAGE, CFPS
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DEVELOPMENT OF A ChrB-GFP BASED BIOSENSOR GENE CIRCUIT FOR Cr(VI)
DETECTION
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OZET

Agir metal kirliligi, ¢evresel kalicilig1, biyobirikim potansiyeli ve canli organizmalar {izerindeki toksik
etkileri nedeniyle giiniimiizde énemli gevresel sorunlardan biri olarak degerlendirilmektedir. Ozellikle
altt degerlikli krom [Cr(VI)], yiiksek ¢oziiniirliigii, cevresel hareketliligi ve giiclii oksitleyici yapisi
nedeniyle ii¢ degerlikli krom [Cr(Ill)] formuna kiyasla ¢ok daha toksik ve kanserojen ozellik
gostermektedir. Bu nedenle, Cr(VI)’nin ¢evresel 6rneklerde hizli, hassas ve yerinde tespiti biiyiik Gnem
tagimaktadir. Bu calismada, Cr(VI) varliginin biyolojik olarak algilanmasina yonelik genetik olarak
tasarlanmis hiicre tabanli bir biyosensor sisteminin gelistirilmesi amaglanmistir. Bu kapsamda,
Chromobacterium violaceum kaynakli krom duyarl diizenleyici protein ChrB genini igeren p-PKons-
CvChrB plazmidi ile krom yanit elemanm1 ve raporlayict gen igeren p-PT7-ChrO-GFP plazmidi
tasarlanmis ve inga edilmistir. Plazmid tasarimlart  Vector NTI programi kullanilarak
gerceklestirilmistir. {lgili DNA fragmentleri, tasarlanan primerler araciligiyla PCR ile ¢ogaltiimis; elde
edilen fragmentler agaroz jel elektroforezi ile dogrulanmis ve jel saflagtirma sonras1 Gibson Assembly
yontemi ile birlestirilmistir. Montaj sonrasi elde edilen rekombinant plazmidler E. coli C43(DE3)
kompetent hiicrelerine elektroporasyon ile aktarilmig, antibiyotikli besiyerinde secilim yapilmis ve
pozitif koloniler PCR ile dogrulanmigtir. Sonug olarak, Cr(VI)’ya duyarli genetik devre bilesenlerini
igeren iki temel plazmid basariyla inga edilmis ve dogrulanmistir. Elde edilen bu rekombinant plazmid
konstriiksiyonlar, ilerleyen asamalarda Cr(VI) tespitine yonelik hem biitiin hiicre tabanli hem de
hiicresiz biyosensor sisteminin kurulmasi ve cevresel orneklerde uygulanabilirliinin arastirilmasi
acisindan 6nemli bir altyap1 olusturmaktadir. Bu galisma, Cr(VI) kirliliginin izlenmesine yonelik diigiik
maliyetli ve biyoyararlanimli metal tespitine imkén saglayan biyosensor gelistirme ¢aligsmalarina katki
sunmaktadir. Bu calisma TUBITAK 2209/B proje destegi almistir.

Anahtar Kelimeler: Cr (VI), agir metal, biyosensor, ChrB, GFP

ABSTRACT

Heavy metal pollution is considered one of the major environmental problems today due to its
environmental persistence, bioaccumulation potential, and toxic effects on living organisms. Hexavalent
chromium [Cr(V])], in particular, is much more toxic and carcinogenic than the trivalent chromium
[Cr(II)] form due to its high solubility, environmental mobility, and strong oxidizing properties.
Therefore; rapid, sensitive, and in situ detection of Cr(VI) in environmental samples is of great
importance. This study aimed to develop a genetically engineered cell based biosensor system for the
biological detection of Cr(VI) presence. Within this scope; the p-PKons-CvChrB plasmid containing the
ChrB gene, a chromium sensitive regulatory protein derived from Chromobacterium violaceum, and the
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p-PT7-ChrO-GFP plasmid containing a chromium response element and reporter gene were designed
and constructed. Plasmid designs were performed using the Vector NTI program. The relevant DNA
fragments were amplified by PCR using the designed primers; the resulting fragments were verified by
agarose gel electrophoresis and assembled by Gibson Assembly method after gel purification. The
recombinant plasmids obtained after assembly were transferred to E. coli C43(DE3) competent cells by
electroporation, selection was performed on antibiotic medium, and positive colonies were confirmed
by PCR. In conclusion, two basic plasmids containing Cr(VI) sensitive genetic circuit components were
successfully constructed and validated. These recombinant plasmid constructs provide an important
infrastructure for the establishment of both whole cell and cell-free biosensor systems for Cr(VI)
detection in the later stages, and for investigating their applicability in environmental samples. This
study contributes to the development of biosensors that enable low-cost and bioavailable metal detection
for monitoring Cr(VI) pollution. This study received TUBITAK 2209/B project support.

Keywords: Cr(VI), heavy metal, biosensor, ChrB, GFP
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OZET

Yapay zekanin (YZ) hizli gelisimi, egitim ortamlarimi ve dgrenme siireclerini doniistiirmiistiir. Ogretmen
adaylar1 YZ araclarin1 giderek daha fazla kullanmakta bu da YZ okuryazarligini temel bir yetkinlik
haline getirmektedir. Ancak agir1 kullanim, akademik ve psikolojik etkileri YZ bagimliligmma yol
acabilir. Ogrenmede 6nemli bir faktor olan akademik kaygi da bu ortaya ¢ikan dijital davramslarla
iligkili olabilir. Bu aragtirma 6gretmen adaylarinin akademik kaygilari, yapay zekd bagimliliklar1 ve
yapay zeka okuryazarliklar1 arasindaki iliskiyi incelemek iizere iligkisel tarama modelinde tasarlanmis
nicel bir ¢alismadir. Katilimeilarin %70,5°1 kadin, %29,5°1 erkektir. Sinif diizeyine gore %36,2’si birinci
smif, %25,8’1 ikinci sinif ve %38,0°1 ticlincii sinif 6grencisidir. Katilimeilar sekiz farkli programdan
toplam 288 6gretmen adayindan olugmaktadir. Veriler akademik kaygi, yapay zeka bagimliligi ve yapay
zekd okuryazarhiglr oOlgekleri araciligiyla toplanmistir. Veriler SPSS yazilimi kullanilarak analiz
edilmistir. Analiz sonucunda akademik kaygi ile yapay zeka bagimlilig1 arasinda pozitif ve istatistiksel
olarak anlamli bir iliski bulunmustur (r = .266; p < .001). Buna karsilik yapay zeka okuryazarligi ile
akademik kaygi (r =-.060; p = .308) ve yapay zeka bagimliligi (r =-.033; p = .581) arasinda anlaml1 bir
iligkisi bulunmamistir. Bu ¢alismada akademik kaygi ile yapay zeka bagimliligi arasinda anlamli ve
pozitif bir iliski saptanmistir. Bu bulgu kaygi diizeyi yiiksek olan 6gretmen adaylarinin yapay zekaya
daha fazla basvurma egiliminde olduklarin1 ve akademik kayginin teknoloji temelli basa ¢ikma
davraniglari tetikleyebilecegini gostermektedir. Yapay zeka okuryazarliginin diger degiskenlerle
anlamli bir iligki gdstermemesi ise tek basina okuryazarligin bagimliligi onlemek icin yeterli
olmayabilecegini ortaya koymaktadir.

Anahtar Kelimeler: Akademik Kaygi; Yapay Zeka Bagimliligi; Yapay Zeka Okuryazarhigt;
Ogretmen Adaylari.

ABSTRACT

The rapid development of artificial intelligence (Al) has transformed educational environments and
learning processes. Pre-service teachers increasingly use Al tools, making Al literacy an essential
competency, while excessive use may lead to Al addiction with potential academic and psychological
effects. Academic anxiety, a key factor in learning, may also be associated with these emerging digital
behaviors. This study aims to examine these relationships among pre-service teachers. This study is
quantitative research designed in a correlational survey model to examine the relationship between
preservice teachers’ academic anxiety, artificial intelligence addiction, and artificial intelligence
literacy. Of the participants, 70.5% were female and 29.5% were male. In terms of grade level, 36.2%
were first-year students, 25.8% were second-year students, and 38.0% were third-year students. The
participants consisted of 288 pre-service teachers from eight different programs. Data were collected
through a questionnaire consisting of scales measuring academic anxiety, artificial intelligence
addiction, and artificial intelligence literacy. The data were analyzed using the SPSS software. As a
result of the analysis, a positive and statistically significant relationship was found between academic
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anxiety and artificial intelligence addiction (r =.266; p <.001). In contrast, artificial intelligence literacy
showed no significant relationship with academic anxiety (r = -.060; p = .308) or with artificial
intelligence addiction (r = -.033; p = .581). In this study, a significant positive relationship was found
between academic anxiety and artificial intelligence dependency. This finding suggests that pre-service
teachers with higher anxiety levels tend to rely more on artificial intelligence, implying that academic
pressure may trigger technology-based coping behaviors. The fact that Al literacy was not significantly
related to other variables indicates that literacy alone may not be sufficient to prevent dependency.

Keywords: Academic Anxiety; Al Addiction; Al Literacy; Pre-Service Teachers.
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ABSTRACT

Aim

Folate (vitamin B9) is a water-soluble micronutrient essential for DNA synthesis, methylation, and one-
carbon transfer reactions, supporting cellular growth and metabolic homeostasis. Humans cannot
synthesize folate; it must be taken exogenously. Concerns about the accumulation of unmetabolized
folic acid (UMFA) from synthetic fortification have increased interest in natural alternatives. Therefore,

this study aims to evaluate the folate-producing potential of human-derived Lactobacillus strains and
assess their applicability as natural alternatives to synthetic folic acid.

Materials and Methods

In this study, 95 human-derived bacterial isolates from 18 different Lactobacillus species were screened
for folate-producing potential in a chemically defined folate-free medium. The strain with the highest
folate-producing potential was subjected to genetic profiling of folate biosynthesis genes, and folate
presence was qualitatively assessed by HPLC.

Results

High growth was observed in strains from three Lactobacillus species (Lactiplantibacillus plantarum,
Limosilactobacillus fermentum, Lacticaseibacillus rhamnosus), with Lactiplantibacillus plantarum SK-
6 demonstrating the strongest growth. The genetic profiling of folate biosynthesis pathway genes in the
strain revealed the presence of a complete set of genes encoding precursor chorismate pathway (aroF,
aroB, aroD, aroE, aroK, aroA, aroC), para-aminobenzoic acid (PABA) biosynthesis (pabA, pabB,
pab(), and the core folate biosynthetic pathway (folE, folB, folQ, folK, folP, folC, fol4), indicating that
this strain has a strong intrinsic capacity for folate production. Preliminary HPLC analysis indicates the
potential presence of folate-like compounds in the isolate; however, quantitative levels and specific
folate forms will be further characterized using LC-MS in future studies.

Conclusion

In conclusion, L. plantarum SK-6 shows potential as a natural folate producer, supported by folate gene
profiling and qualitative HPLC analysis, suggesting its promise as an alternative to synthetic folic acid.

Keywords: Folate, Lactobacillus, Lactiplantibacillus plantarum, Para-aminobenzoic acid, HPLC
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OZET

Bu aragtirma, kognitif oyunlarin erken ¢ocukluk donemindeki ¢ocuklarin sosyal-duygusal gelisimlerine,
0z diizenleme becerilerine ve deger igsellestirme siireglerine etkisini incelemek amaciyla
gergeklestirilmistir. Aragtirma karma yontem yaklasimiyla tasarlanmigtir. Nicel boyutta 6n test—son test
kontrol gruplu deneysel desen, nitel boyutta ise Ogretmen goriislerine dayali veri toplama siireci
kullanilmigtir. Arastirmanin evrenini, 2025-2026 egitim 6gretim yilinda Bitlis ilinde ikamet eden ve
okul 6ncesi egitime devam eden 5—6 yas arasi ¢gocuklar olusturmaktadir. Aragtirmanin ¢aligma grubunu
ise Bitlis il merkezinde yer alan bir ilkokul biinyesindeki anasinifinda 6grenim goren 10°u deney, 10°u
kontrol grubunda olmak iizere toplam 20 ¢ocuk olusturmaktadir.

Deney grubunda yer alan c¢ocuklara arastirmaci tarafindan 8 hafta siireyle kognitif oyun temelli
etkinlikler uygulanirken, kontrol grubunda yalnizca mevcut okul 6ncesi egitim programina devam
edilmistir. Veri toplama araglari olarak, cocuklara ve ebeveynlerine demografik bilgileri igeren Kisisel
Bilgi Formu, Sosyal-Duygusal Becerileri Degerlendirme Olgegi ve Deger Igsellestirme Gozlem Formu
kullanilmgtir.

Arastirma bulgularina gore, program Oncesi yapilan 6n test uygulamalarinda, deney ve kontrol grubu
cocuklarimin sosyal-duygusal gelisimleri agisindan anlamli bir farklilasma bulunmamistir. Ancak
uygulama sonrasinda deney grubundaki gocuklarin 6n test ve son test puan ortalamalari arasinda anlaml
diizeyde bir artig tespit edilmistir. Kontrol grubundaki ¢ocuklarda da on test-son test puanlari arasinda
anlamli bir fark saptanmistir; ancak deney grubu ¢ocuklarinin son test puanlari, kontrol grubuna kiyasla
anlamli diizeyde daha yiiksek bulunmustur. Bu sonuglar dogrultusunda; Kognitif oyun temelli
uygulamalarin ¢ocuklarin prososyal davranislarini artirdigi, 6z diizenleme becerilerini gelistirdigi ve
degerlerin davraniga doniigiimiinii destekledigi tespit edilmistir.

Anahtar Kelimeler: Erken cocukluk, Kognitif oyun, Sosyal-duygusal gelisim, Oz diizenleme, Degerler
egitimi

THE IMPACT OF COGNITIVE PLAY-BASED LEARNING ENVIRONMENTS ON SOCIAL-
EMOTIONAL DEVELOPMENT AND VALUES INTERNALIZATION IN EARLY
CHILDHOOD

Abstract

This research aimed to investigate the effects of cognitive games on the socio-emotional development,
self-regulation skills, and value internalization processes of children in early childhood. The study was
designed using a mixed-methods approach. A pre-test-post-test control group experimental design was
used for the quantitative dimension, while a data collection process based on teacher opinions was
employed for the qualitative dimension. The universe of the research consisted of 5-6 year old children
residing in Bitlis province during the 2025-2026 academic year and attending preschool education. The
study group consisted of a total of 20 children, 10 in the experimental group and 10 in the control group,
attending a kindergarten class within a primary school in the city center of Bitlis.
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In the experimental group, children participated in cognitive game-based activities led by the researcher
for 8 weeks, while the control group continued with the existing preschool education program only. Data
collection instruments included a Personal Information Form containing demographic information, the
Social-Emotional Skills Assessment Scale, and the Value Internalization Observation Form, all
administered to the children and their parents.

According to the research findings, there was no significant difference in the socio-emotional
development of children in the experimental and control groups during the pre-test applications before
the program. However, after the intervention, a significant increase was observed in the pre-test and
post-test mean scores of the children in the experimental group. A significant difference was also found
between the pre-test and post-test scores in the control group children; however, the post-test scores of
the experimental group children were significantly higher compared to the control group. In line with
these results, it was determined that cognitive game-based applications increased children's prosocial
behaviors, developed their self-regulation skills, and supported the internalization of values into
behavior.

Keywords: Early childhood, Cognitive game, Socio-emotional development, Self-regulation, Values
education
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ABSTRACT

In the present investigation, the condensation reaction of octachlorocyclotetraphosphazene, N4P4Clg(1)
(tetramer, OCCP), with sodium 3-(N-ferrocenylmethylamino)-1-propanoxide (L) resulted in the
formation of the starting compound hexachloromonoferrocenylspiro(N/O)cyclotetraphosphazene (2).
Thereafter, reactions of spiro (2) with excesses of 1-(2-aminoethyl)pyrrolidine, 1-(2-
aminoethyl)piperidine and 4-(2-aminoethyl)morpholine in dry THF gave hexaaminomono-
ferrocenylspiro(N/O)cyclotetraphosphazenes, 2a, 2b, and 2¢, respectively. These new products were
prepared for investigation of electrochemical properties, tuning of redox features, and examination of
antituberculosis activities. The electrochemical behavior of these products containing monoferrocenyl
group was investigated. Their use as potential alternative electrolyte redox couples for dye-sensitized
solar cells (DSSC) was examined. The pair of redox peaks refer to the electrode process of the
electroactive center of Fc in spirocyclotetraphosphazenes. The pair of redox peaks refer to the electrode
process of the electroactive center of Fc in HOMO and LUMO levels were also determined via CVs,
and the HOMO-LUMO situation changed as amino groups varied. It was determined that compound 2b
has a larger HOMO and LUMO energy difference compared to the other two cyclotetraphosphazenes.
For this reason, the current memory signal of 2b was found to be significantly larger than other ones.
The impressive aspect of this research is that these new structures, which can be used in future solar
energy conversion, can inspire solar cell studies to discover the redox mediator behind the working
mechanisms of DSSCs. Conversely, the antituberculosis activities of three compounds were examined
against Mycobacterium tuberculosis H37Rv. The MIC values of 2a and 2b were found to be as 30 and
35 mg/mL, respectively, against the H37Rv reference strain.
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ABSTRACT

In this study, N'-[(1H-indol-3-yl)methyl]-N*-methyl-1,2-diaminoethane (L.1) was synthesized from the
reaction of indole-3-carboxaldehyde and N-methyl-1,2-diaminoethane. Reactions of HCCP with
equimolar amounts of L1 afforded tetrachloro-N'-[(1H-indol-3-yl)methyl]-N?-
methylspiro(N/N)cyclotriphosphazene (2). Tetrakis(secondaryamino)-N’-[(1H-indol-3-yl)methyl]-N*-
methylspiro(N/N)cyclotriphosphazenes (2a-2d) were prepared from the reactions of 2 with an excess of
pyrrolidine, piperidine, morpholine and 1,4-dioxa-8-azaspiro[4,5]decane (DASD), respectively, in
boiling THF. The minimum inhibitory, bactericidal and fungicidal concentrations (MIC, MBC and
MFC) were determined using the microdilution method, which was used to detect the compounds that
have the antimicrobial effects on microorganisms exhibited the effect at which concentration. It was
concluded that MIC, MBC and MFC values ranged from 19.5 uM and 1250 pM. Moreover, DNA
cleavage and unwinding properties of the compounds with pPBR322 plasmid DNA were examined by
agarose gel electrophoresis. The concentrations of the compounds used ranged from 2500 uM to 156.3
uM. All compounds damaged DNA at a concentration of 2500 pM, causing the bands to break down.

The authors thank the “Scientific and Technical Research Council of Turkey” (Grant no. 1247709).
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OZET

Monoklonal antikor temelli anti-anjiyogenik tedaviler, hedef 6zgiilliikleri nedeniyle kanser tedavisinde
onemli avantajlar sunmakla birlikte, kisa dolasim siireleri ve uygulama siklig1 gibi farmakokinetik
sinirlamalar tasimaktadir. Bu ¢aligmada, Bevacizumab’in uzun siireli stabilitesini ve biyolojik
etkinligini artirmaya yonelik olarak, Turkevich yontemi ile sentezlenen altin nanopartikiillerin (AuNP)
fizikokimyasal 6zellikleri ayrintili bigimde incelenmis ve biyolojik uygulamalar i¢in uygun bir tasiyici
platform olusturulmasi hedeflenmistir. AuNP’ler, sitrat indirgeme yontemi kullanilarak sentezlenmis ve
sentez parametreleri optimize edilmistir. Optimizasyon sonucunda yaklagik 20-25 nm boyut araliginda,
homojen ve monodispers AuNP’ler elde edilmistir. Parcacik morfolojisi ve boyut dagilimi TEM ve SEM
analizleri ile dogrulanmig, dinamik 151k sagilimi analizleri sonucunda ortalama hidrodinamik ¢ap 24,5
nm ve polidispersite indeksi 0,136 olarak belirlenmistir. FTIR analizleri, sitrat molekiillerinin
karboksilat gruplar1 araciligiyla AuNP yiizeyine giiclii sekilde baglandigim1 ve nanopartikiil
stabilitesinin arttigini ortaya koymustur. X-1s1n1 kirinimi analizleri, sentezlenen nanopartikiillerin yiizey
merkezli kiibik (fcc) kristal yapiya sahip oldugunu gostermis; Scherrer denklemi kullanilarak
hesaplanan kristalit boyutu yaklasik 4,87 nm olarak belirlenmistir. EDX analizleri ise elementel olarak
saf altin yapiy1 dogrulamistir. Elde edilen bu sonuglar, sentezlenen AuNP’lerin yiiksek kristaliniteye,
dar boyut dagilimina ve biyolojik ortamlarda kullanilmaya uygun yiizey 6zelliklerine sahip oldugunu
gostermektedir. Calisma kapsaminda gelistirilen bu AuNP platformu, Bevacizumab konjugasyonu ve in
ovo CAM modelinde anti-anjiyogenik ve anti-kanser etkinlik ¢alismalarina altyapi olusturacak sekilde
tasarlanmistir. Bu yoniiyle ¢alisma, monoklonal antikor temelli nanotasiyici sistemlerin gelistirilmesine
yonelik 6ncii ve biitiinciil bir yaklagim sunmaktadir.

Anahtar Kelimeler: Gold nanoparticle, Turkevich method, Bevacizumab, nanocarrier systems,
characterization

Bu calisma Nevsehir Haci1 Bektas Veli Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
GAP25SAGO06 numarali proje ile desteklenmistir.

ABSTRACT

Monoclonal antibody—based anti-angiogenic therapies offer significant advantages in cancer treatment
due to their target specificity; however, they suffer from pharmacokinetic limitations such as short
circulation time and frequent dosing requirements. In this study, the physicochemical properties of gold
nanoparticles (AuNPs) synthesized via the Turkevich method were systematically investigated with the
aim of developing a suitable carrier platform to enhance the long-term stability and biological efficacy
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of Bevacizumab. AuNPs were synthesized using the citrate reduction method, and the synthesis
parameters were optimized accordingly. As a result of this optimization, homogeneous and
monodisperse AuNPs with an average size in the range of 20-25 nm was successfully obtained. Particle
morphology and size distribution were confirmed by transmission and scanning electron microscopy
(TEM and SEM), while dynamic light scattering analysis revealed an average hydrodynamic diameter
of 24.5 nm and a polydispersity index (PdI) of 0.136. FTIR analyses demonstrated that citrate molecules
were strongly bound to the AuNP surface through carboxylate groups, thereby enhancing nanoparticle
stability. X-ray diffraction (XRD) analysis indicated that the synthesized nanoparticles possessed a face-
centered cubic (fcc) crystal structure, and the crystallite size calculated using the Scherrer equation was
approximately 4.87 nm. Elemental purity of the nanoparticles was further confirmed by EDX analysis.
These findings indicate that the synthesized AuNPs exhibit high crystallinity, a narrow size distribution,
and surface characteristics suitable for use in biological environments. The AuNP platform developed
in this study was designed to provide a robust foundation for subsequent Bevacizumab conjugation and
for the evaluation of anti-angiogenic and anti-cancer activities in the in ovo CAM model. In this respect,
the present work offers a pioneering and integrated approach toward the development of monoclonal
antibody—based nanocarrier systems.

Keywords: Gold nanoparticle, Turkevich method, Bevacizumab, nanocarrier systems, characterization
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OZET

Son yillarda tarim uygulamalarinda insansiz hava araclarinin (IHA) kullanimi sayesinde, bitki
sagligi/stresi izleme, yabanci ot tespiti, rekolte tayini ve hedefe yonelik ilaglama konularinda 6nemli
gelismeler kaydedilmistir. Ozellikle derin 6grenme tabanli gériintii isleme yontemleri (YOLO, CNN ve
transformer tabanli modeller) sayesinde saha kosullarinda yabanci otlarin yiiksek dogruluk oranlartyla
tespit edilebildigi birgok ¢aligma literatiirde yer almaktadir. Bununla birlikte mevcut uygulamalarin
biiylik bir kism1 veri toplama ve analiz asamasinda kalmakta, elde edilen envanterin dogrudan saha
icinde yar1 otonom/otonom miidahaleye doniistiiriildiigii sistemlerin sinirh oldugu goriilmektedir.

Giiniimiizde IHA tabanl ilaglama sistemleri cogunlukla genis alanlara homojen uygulama yapmaktadir,
bu durum gereksiz pestisit kullanimina ve ¢evresel yiikiin artmasina neden olmaktadir. Bu baglamda,
goriintli igleme ile desteklenen ve yalnizca hedeflenen alanlara miidahale edebilen akilli sistemler,
hassas tarimin gelisiminde 6nemli bir arastirma alani olarak 6ne ¢ikmaktadir.

Diger taraftan, yabanci ot kontroliinde yaygin olarak kullanilan sentetik herbisitlerin ¢cevresel etkileri ve
direng gelisimi gibi sorunlar, biyo-bazli herbisitlere olan ilgiyi artirmistir. Literatiirde D-Limonen,
Juglon, cay agaci gibi bitkisel kokenli bilesiklerin yabanci ot kontroliinde etkili olabilecegini gosteren
calismalar bulunmaktadir. Ancak bu biyo-bazli ¢dziimlerin, IHA tabanli hassas uygulama teknolojileri
ile entegre edildigi ¢alismalarin oldukca sinirl oldugu dikkat ¢cekmektedir.

Bu ¢alisma, THA tabanli gériintii isleme sistemleri ile biyo-bazl herbisit uygulamalarmin birlikte ele
alindig1 giincel literatiirii incelemekte ve bu iki yaklasimin entegrasyonunun siirdiiriilebilir tarim
acisindan sundugu potansiyeli ortaya koymay1 amaglamaktadir.

Anahtar Kelimeler: Akilli ilaglama, Biyo-bazli Herbisit, Dron, Siirdiiriilebilir Tarim, Yabanci Ot
Tespiti.

ABSTRACT

In recent years, significant progress has been made in agricultural applications using unmanned aerial
vehicles (UAVs) in areas such as plant health/stress monitoring, weed detection, yield estimation, and
targeted spraying. Numerous studies in the literature demonstrate that weeds can be detected with high
accuracy rates in field conditions, particularly through deep learning-based image processing methods
(YOLO, CNN, and transformer-based models). However, a large portion of current applications remain
in the data collection and analysis phase, and systems that directly translate the obtained inventory into
semi-autonomous/autonomous interventions in the field are limited.
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Currently, UAV-based spraying systems mostly apply pesticides homogeneously over large areas,
leading to unnecessary pesticide use and increased environmental burden. In this context, smart systems
supported by image processing and capable of intervening only in targeted areas stand out as an
important research area in the development of precision agriculture.

On the other hand, problems such as the environmental impacts and resistance development of synthetic
herbicides, which are widely used in weed control, have increased interest in bio-based herbicides. The
literature contains studies showing that plant-derived compounds such as D-Limonene, Juglone, and tea
tree oil can be effective in weed control. However, it is noteworthy that studies integrating these bio-
based solutions with UAV-based precision application technologies are quite limited.

This study reviews the current literature on the integration of UAV-based image processing systems and
bio-based herbicide applications and aims to reveal the potential of integrating these two approaches for
sustainable agriculture.

Keywords: Smart spraying, Bio-Based Herbicides, Drone, Sustainable Agriculture, Weed Detection.
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OZET

Kiiresel Olcekte artan niifus ve buna bagli tarimsal iiretimin arttirilmas: gercegi, mevcut iiretim
sistemlerinin daha verimli ve siirdiiriilebilir hale getirilmesini zorunlu kilmaktadir. Bu baglamda akill
ve yesil tarim uygulamalari, girdi kullanimini optimize ederek verimliligi artirmay1 hedefleyen yenilikei
yaklasimlar arasinda one ¢ikmaktadir. Son yillarda insansiz hava araclar1 (IHA) ve yapay zeka tabanli
gorintil isleme teknolojilerinin tarima entegrasyonu, bitki gelisiminin izlenmesi, bitki stres bolgelerinin
tespiti ve hedef odakli miidahale siireclerinde 6nemli avantajlar saglamaktadir. Literatiirde, dron tabanl
sistemlerin Ozellikle degisken oranli giibreleme uygulamalarinda kimyasal kullanimini azalttig1 ve
operasyonel maliyetleri diigiirdiigii raporlanmaktadir.

Bununla birlikte yesil tarim uygulamalari alaninda bitkide giibre kullanim etkinligini artirmaya yonelik
caligmalar kapsaminda yavas salinimli giibre teknolojileri de 6nemli bir arastirma alani olarak dikkat
cekmektedir. Ozellikle hidrojel tabanli giibre tastyici sistemler, yiiksek su tutma kapasitesi ve kontrollii
besin salim &zellikleri sayesinde bitki besin elementlerinin daha verimli kullanilmasina olanak
saglamaktadir. Cesitli calismalarda, hidrojel bazli giibrelerin azot kayiplarini azalttigi, besin kullanim
etkinligini artirdig1 ve bitki gelisimi tizerinde olumlu etkiler olusturdugu belirtilmektedir.

Ancak mevcut literatiir incelendiginde, dron tabanli akilli tarim uygulamalari ile hidrojel temelli yavas
salimiml giibre teknolojilerinin entegre edildigi ¢alismalarin siirli oldugu goriilmektedir. Bu durum,
veri analizi ve derin 6grenme ile kontrollii salim giibre uygulamalarini birlestiren yeni nesil sistemlere
olan ihtiyaci ortaya koymaktadir. Bu ¢alisma, literatiirde yer alan bu iki yaklasimi birlikte ele alarak,
stirdiriilebilir, ¢cevreci ve akilli giibreleme sistemlerinin gelistirilmesine yonelik bilimsel bir ¢ergeve
sunmay1 amaglamaktadir.

Anahtar Kelimeler: Cevresel Siirdiiriilebilirlik, Goriintii Isleme, Hidrojel, insansiz Hava Araglar
(IHA), Yavas Salinimli Giibre.

ABSTRACT

The increasing global population and the resulting need for increased agricultural production necessitate
making existing production systems more efficient and sustainable. In this context, smart and green
farming practices stand out among innovative approaches that aim to increase productivity by
optimizing input use. In recent years, the integration of unmanned aerial vehicles (UAVs) and artificial
intelligence-based image processing technologies into agriculture has provided significant advantages
in monitoring plant development, identifying plant stress zones, and targeted intervention processes.
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The literature reports that drone-based systems, particularly in variable-rate fertilization applications,
reduce chemical use and lower operational costs.

However, in the field of green farming practices, slow-release fertilizer technologies are also attracting
attention as an important research area within studies aimed at increasing fertilizer use efficiency in
plants. Hydrogel-based fertilizer delivery systems, in particular, enable more efficient use of plant
nutrients thanks to their high water retention capacity and controlled nutrient release properties. Various
studies indicate that hydrogel-based fertilizers reduce nitrogen losses, increase nutrient use efficiency,
and have positive effects on plant development.

However, a review of the existing literature reveals that studies integrating drone-based smart farming
applications with hydrogel-based slow-release fertilizer technologies are limited. This situation
highlights the need for next-generation systems that combine data analysis and deep learning with
controlled-release fertilizer applications. This study aims to provide a scientific framework for the
development of sustainable, environmentally friendly, and smart fertilization systems by considering
these two approaches found in the literature together.

Keywords: Environmental Sustainability, Image Processing, Hydrogel, Unmanned Aerial Vehicles
(UAVs), Slow-Release Fertilizers.
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Haci SARI
Pi Makina Otomotiv, Genel Miidiir, GOP Mah.79/1. Sok. No:6, Golbasi, Ankara, Tiirkiye
ORCID ID: https://orcid.org/0000-0003-1114-2808

OZET

Giliniimiiz rekabet kosullarinda imalat isletmeleri, miisteri taleplerine hizli yanit verebilmek amaciyla
"Yiiksek Cesitlilik, Diisik Hacim" (HMLYV) iiretim stratejilerine yonelmektedir. Ancak talasli ve
kaynakl1 imalat siireglerinin entegre yiiriitiildiigli tesislerde bu esneklik arayisi, geleneksel planlama
yontemlerini yetersiz kilan ciddi operasyonel darbogazlar1 beraberinde getirmektedir. Ozellikle standart
cevrim siirelerine sahip talagli imalat ile insan faktdriine ve yeniden isleme riskine bagh yiiksek varyans
gosteren kaynakli imalat arasindaki dinamik farklar, mevcut ERP sistemlerinin statik yapisiyla
yonetilememektedir. Sahadaki anlik arizalar ve acil siparisler, veri akis altyapis1 eksikligi nedeniyle
planlarin manuel revize edilmesine ve karar alma hizinin diigmesine neden olmaktadir.

Bu ¢alisma, s6z konusu karmasikligi ¢6zmek amaciyla Yonetim Bilisim Sistemleri (YBS) temelli bir
Karar Destek Sistemi (KDS) entegrasyon vizyonu sunmaktadir. Onerilen sistem mimarisi; SAP
sisteminden ¢ekilen iiretim rotalar1 ve agik is emri verilerini kullanarak, manuel planlama eforunu
minimize etmeyi hedeflemektedir. Sistemin algoritmik yapisi, teslimat tarihlerinin yani1 sira operasyonel
verimliligi de gozeterek benzer teknik 6zellik ve fikstiir gerektiren yart mamulleri pes pese siralayarak
hazirlik siirelerinden tasarruf saglayacaktir. Ayrica "Ne-Olur-Eger" (What-If) senaryolar1 sayesinde
planlama birimi; makine arizalar1 veya VIP siparislerin yaratacag etkileri saniyeler i¢cinde simiile ederek
kriz yonetimini sistematik bir risk yonetimi disiplinine doniistiirebilecektir.

Sonug olarak bu dijital vizyonun, Genel Ekipman Etkinligini (OEE) artirmas1 ve istasyonlar arast Yar1
Mamul (WIP) stoklarini minimize ederek "gekme" sistemine yakin dengeli bir akig saglamasi
beklenmektedir. Gelecek projeksiyonunda ise talagli imalattan toplanan gergek zamanli verilerin KDS
ile harmanlanmasi, maliyet muhasebesinden tedarik zincirine kadar tiim departmanlar i¢in giivenilir bir
referans noktasi olusturacaktir.

Anahtar Kelimeler: Uretim Cizelgeleme, Dijital Déniisiim, Karar Destek Sistemleri, HMLV Uretim,
Operasyonel Verimlilik, Risk Y&netimi, Endiistri 4.0

ABSTRACT

In today's competitive landscape, manufacturing enterprises are increasingly adopting "High-Mix Low-
Volume" (HMLV) production strategies to respond swiftly to customer demands. However, in facilities
where machining and welding processes are integrated, this pursuit of flexibility brings significant
operational bottlenecks that render traditional planning methods insufficient. Particularly, the dynamic
differences between machining operations which offer high predictability through standardized cycle
times and welding processes which exhibit high variance due to human factors and rework risks cannot
be effectively managed with the static structure of existing ERP systems. Real-time breakdowns and
urgent orders lead to manual revisions of plans and a decrease in decision making speed due to the lack
of a robust data flow infrastructure.

This study presents a Management Information Systems (MIS) based Decision Support System (DSS)
integration vision to resolve such complexities. The proposed system architecture aims to minimize
manual planning efforts by utilizing production routes and open work order data extracted from the SAP
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system. By considering both delivery deadlines and operational efficiency, the system’s algorithmic
structure will save setup times by sequencing workpieces that require similar technical specifications
and fixtures. Furthermore, through "What-If" scenarios, the planning department can simulate the
impacts of machine breakdowns or VIP orders within seconds, transforming crisis management into a
systematic risk management discipline.

As aresult, this digital vision is expected to increase Overall Equipment Effectiveness (OEE) and ensure
a balanced flow close to a "pull" system by minimizing inter-station Work-in-Process (WIP) inventories.
In future projections, blending real-time data collected from machining operations with the DSS will
create a reliable reference point for all departments, from cost accounting to supply chain management.

Keywords: Production Scheduling, Digital Transformation, Decision Support Systems, HMLV
Manufacturing, Operational Efficiency, Risk Management, Industry 4.0
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OZET

Bu caligma, Karaman ili sinirlarinda yer alan Binbirkilise bolgesinde yer alan Degle yerlesiminin
kiiltiirel peyzaj degerlerini ¢ok katmanli bir analiz araciligiyla degerlendirmeyi amaglamaktadir.
Anadolu’nun erken Hristiyanlik donemine ait kirsal yerlesim 6rneklerini barindiran bdlge, arkeolojik
kalintilar1, topografik yapisi, dogal esikleri ve yerlesim oriintiisiiyle birlikte ele alinmasi gereken 6zgiin
bir kiiltiirel miras alanidir. Bu baglamda ¢alisma, Degle’yi yalnizca tekil yapi kalintilar1 iizerinden degil,
mekansal iliskiler ve peyzaj baglami iizerinden okuyan biitiinciil bir yaklasim énermektedir.

Arastirma siirecinde arazi c¢aligmalari, tarihi belgeler ve mekansal analiz yontemleri birlikte
degerlendirilmistir. Cografi Bilgi Sistemleri (CBS) destekli analizler kapsaminda egim analizi, baki
(aspect) analizi ve gorinirlik (viewshed) analizleri gerceklestirilmig; bu analizler araciligiyla
yerlesimlerin topografya ile kurdugu iligkiler ortaya konmustur. Bunun yami sira su kaynaklarina
yakinlik, savunma potansiyeli ve ulasim aglari izerinden yapilan mekansal ¢oziimlemeler, yerlesimlerin
konumlanma tercihlerini agiklamaya yonelik degerlendirmeler sunmustur. Ayrica kutsal yapilar ile
giindelik kullanim alanlarinin mekansal dagilimi analiz edilerek, dinsel ve sivil mekanlar arasindaki
organizasyon semasi incelenmistir.

Elde edilen bulgular, Degle’deki yerlesimlerin topografik kosullara duyarl bir bigimde konumlandigini,
ozellikle egim ve baki gibi dogal verilerin yerlesim kararlarinda belirleyici oldugunu gostermektedir.
Goriiniirlik analizleri, belirli yap1 gruplarinin hem ¢evresel hakimiyet hem de kutsal peyzaj algisi
acisindan stratejik noktalarda yer aldigini ortaya koymaktadir. Su sistemleri ve dogal kaynaklara
yakinlik, yerlesim siirekliliginin temel belirleyicilerinden biri olarak 6ne ¢ikarken; savunma potansiyeli
yiiksek alanlarda yogunlasan yap1 gruplari, giivenlik ve kontrol odakli bir mekansal orgiitlenmeye isaret
etmektedir. Kutsal ve giindelik alanlarin birlikte ancak hiyerarsik bir diizen i¢inde kurgulandigi bu yapi,
bolgedeki manastir-temelli yerlesim modelinin peyzaj 6lgeginde okunabildigini gostermektedir.

Bu caligma, Binbirkilise’nin kiiltiirel peyzajin1 gorsel ve analitik araclarla ortaya koyarak, alanin
yalnizca arkeolojik bir kalinti alani degil, ¢ok katmanli bir kirsal yerlesim sistemi olarak
degerlendirilmesi gerektigini ortaya koymaktadir. Elde edilen veriler, gelecekte gerceklestirilecek
koruma, planlama ve dijital sunum ¢aligsmalarina metodolojik bir altyapi sunma potansiyeli tasimaktadir.

Anahtar kelimeler: Kiiltiirel peyzaj, Binbirkilise, Cografi Bilgi Sistemleri (CBS), mekénsal analiz,
kirsal yerlesim sistemi

ABSTRACT

This study aims to evaluate the cultural landscape values of the Degle settlement, located within the
Binbirkilise region in Karaman Province, through a multi-layered analytical framework. The region,
which contains rural settlement examples from the early Christian period in Anatolia, represents a
distinctive cultural heritage landscape that must be considered together with its archaeological remains,
topographical structure, natural thresholds, and settlement patterns. In this context, the study proposes a
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holistic approach that interprets Degle not solely through individual architectural remains, but through
spatial relationships and its broader landscape context.

Within the scope of the research, field surveys, historical documents, and spatial analysis methods were
evaluated in an integrated manner. Geographic Information Systems (GIS)-based analyses, including
slope analysis, aspect analysis, and viewshed analysis, were conducted to reveal the relationships
between settlements and topography. In addition, spatial analyses focusing on proximity to water
resources, defensive potential, and transportation networks provided insights into settlement location
preferences. Furthermore, the spatial distribution of sacred structures and everyday-use areas was
analyzed to examine the organizational scheme between religious and secular spaces.

The findings indicate that the settlements in Degle were positioned in direct response to topographical
conditions, with natural factors such as slope and aspect playing a determining role in settlement
decisions. Viewshed analyses demonstrate that certain building groups were strategically located in
terms of both environmental dominance and the perception of a sacred landscape. Proximity to water
systems and natural resources emerges as a key factor in settlement continuity, while the concentration
of structures in areas with high defensive potential suggests a spatial organization oriented toward
security and control. The hierarchical yet integrated arrangement of sacred and everyday spaces
indicates that a monastery-based settlement model can be interpreted at the landscape scale.

This study documents the cultural landscape of Binbirkilise through visual and analytical tools,
demonstrating that the area should be understood not merely as an archaeological site, but as a multi-
layered rural settlement system. The data produced offers a methodological framework that can support
future conservation, planning, and digital presentation studies.

Keywords: Cultural landscape, Binbirkilise, Geographic Information Systems (GIS), spatial analysis,
rural settlement system
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OZET

Kuraklik stresi, 6zellikle yar1 kurak bolgelerde bugday iiretimini sinirlayan en énemli abiyotik stres
faktorlerinden biridir. Bu calisma, ekmeklik bugday (7riticum aestivum L.) genotiplerinin kuraklik
stresine tepkilerini belirlemek ve istiin genotipleri kuraklik tolerans indeksleri yardimiyla ortaya
koymak amaciyla yiiriitiilmiistiir. Deneme, yar1 kontrollii sera kosullarinda %100 tarla kapasitesi
(kontrol) ve %50 tarla kapasitesi (kuraklik stresi) olmak {izere iki farkli sulama diizeyinde
gercgeklestirilmistir. Caligmada bitki boyu, basak uzunlugu, basakta basak¢ik sayisi, bagakta tane sayisi,
bagakta tane agirligi, SPAD degerleri (basaklanma ve ¢igeklenme donemi), biyomas ve hasat indeksi
gibi oOzellikler incelenmistir. Elde edilen sonuglar, kuraklik stresinin tiim genotiplerde basakta tane
agirligini 6nemli diizeyde azalttigini gostermistir. Basakta tane agirligi bakimindan azalma oram 14
Stem 6071, 35 Stem 1171 ve Wafia genotiplerinde sirasiyla %80.71, %85.69 ve %=82.95 olarak
belirlenmistir. YE-47 genotipi ise kuraklik kosullarinda yasamini siirdiirememis ve tamamen
kurumustur. Kuraklik tolerans indeksleri incelendiginde, 14 Stem 6071 genotipi MP, GMP ve STI
bakimindan en yiiksek degerlere sahip olmus ve hem stres hem de kontrol kosullarinda iistiin performans
gostermistir. Korelasyon ve PCA analizleri bu sonuglar1 desteklemistir. Sonug olarak, 14 Stem 6071
genotipi kurakliga toleransli 1slah ¢alismalarinda timitvar bir materyal olarak belirlenmistir.

Anahtar Kelimeler: Ekmeklik bugday, kuraklik stresi, tarla kapasitesi, kuraklik tolerans indeksleri,
verim bilesenleri.

ABSTRACT

Drought stress is one of the most critical abiotic factors limiting wheat production, particularly in semi-
arid regions. This study aimed to evaluate the response of bread wheat (Triticum aestivum L.) genotypes
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to drought stress and to identify superior genotypes using drought tolerance indices. The experiment
was conducted under semi-controlled greenhouse conditions with two irrigation levels: 100% field
capacity (control) and 50% field capacity (drought stress). Traits including plant height, spike length,
number of spikelets per spike, grain number per spike, grain weight per spike, SPAD values (at heading
and flowering stages), biomass, and harvest index were evaluated. The results indicated that drought
stress significantly reduced grain weight per spike in all genotypes. The reduction rates were determined
as 80.71%, 85.69%, and 82.95% for 14 Stem 6071, 35 Stem 1171, and Wafia genotypes, respectively.
The YE-47 genotype failed to survive under drought conditions, indicating extreme susceptibility to
water stress. Among the tested genotypes, 14 Stem 6071 exhibited the highest values in mean
productivity (MP), geometric mean productivity (GMP), and stress tolerance index (STI), demonstrating
superior performance under both stress and non-stress conditions. Correlation and principal component
analysis (PCA) further supported these findings. Overall, the results revealed that drought tolerance
indices and multi-trait analyses are effective tools for identifying stable and high-performing genotypes,
and 14 Stem 6071 can be considered a promising candidate for drought tolerance breeding programs.

Keywords: Bread wheat, drought stress, field capacity, drought tolerance indices, yield components.
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FOR FLEXURAL AND CRACK FAILURE
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OZET

Bu ¢alismada, deneysel ve ii¢ boyutlu (3D) sonlu eleman analizi ydntemleri kullanilarak, betonarme kirislerin
(RCB) catlama ve egilme davraniglar tizerindeki kiil ve ugucu kiiliin etkileri incelenmistir. Deneysel testler
icin, laboratuvarda 4 farkli beton serisi i¢in 3 farkli agrega boyutu (0-5 mm, 5-15 mm ve 15-25 mm)
kullanilmistir. Betonarme kiris teknolojisi igin en kritik kiil orani olan 0-5 mm tane boyutlu agregalarin yerine
%75 kiil oramt kullanilmistir. Daha sonra, ucucu kiil oraninin RCB'lerin ¢atlama ve egilme davranislar
iizerindeki etkisini daha iyi gérmek i¢in, kiil iceren beton karisimia %25 ve %50 oraninda ucucu kiil
eklenmistir. Tlim beton serileri i¢in 5-15 mm ve 15-25 mm tane boyutlu agregalar, su ve kimyasal katki
maddelerinin oranlart sabit tutulmustur. Olusturulan betonlar kiris kaliplarina yerlestirilmis ve bu kirisler,
tam donamimli bir laboratuvarda egilme ve catlama testlerine tabi tutulmustur. Test sonuglarina gore,
RCB'lerin egilme ve catlama davramislarnt incelenmigstir. Ayrica, deneysel testler ANSYS yazilim
kullanilarak yapilan sayisal analizlerle dogrulanmistir. Deneysel ve 3 boyutlu sayisal testlerde birbirine ¢ok
yakin ¢atlama ve egilme davraniglart gézlemlenmistir.

Anahtar Kelimeler: Taban kiilii; Catlak davranist; Ugucu kiil; Egilme davranisi; Sonlu eleman analizi;
Betonarme Kkiris.

ABSTRACT

It is investigated that the effects of bottom ash and fly ash on the crack and flexural behaviour of reinforced concrete
beams (RCBs) are observed considering experimental and three dimensional (3D) finite element analyzing. For
experimental tests, 3 various aggregate sizes (0-5 mm, 5-15 mm and 15-25 mm) are used for 4 different concrete
series in the laboratory. 75% bottom ash ratio is used to replace 0-5 mm grain size aggregates in the concrete mixture
due to it is the most critical bottom ash ratio for concrete beam technology. Then, fly ash (25% and 50%) is added to
concrete mixture with bottom ash to better seen the effect of fly ash ratio on the cracks and flexure behaviour of
RCBs. Ratios of 5-15 mm and 15-25 mm grain size aggregates, water, chemical additives are fixed for all concrete
series. Created concretes are placed to the beam molds and these beams are subjected to the flexural and crack testing
in a fully organized laboratory. According to test results, flexural and crack behaviors of the RCBs are examined.
Moreover, experimental tests are confirmed by numerical analyses by using ANSYS software. Very close crack and
flexural behaviors are observed for experimental and 3D numerical tests.

Keywords: Bottom ash; Crack Behaviour; Fly Ash; Flexural Behavior; Finite Element Analysis; Reinforced
Concrete Beam.
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OZET

Bu c¢alisma, 2000-2025 yillar1 arasinda karayolu trafiginin yol a¢tig1 giiriiltii ve titresimin konut cephe
performansi tizerindeki etkilerini bibliyometrik—sistematik bir yaklagimla inceler. Web of Science ve
Scopus veri tabanlarinda, makale/derleme ve Ingilizce/Tiirkce filtreleriyle yiiriitiilen taramadan elde
edilen yayinlar baslik—6zet ve uygun goriilenlerde tam metin diizeyinde degerlendirilmistir. Analizde
giirtilti ve titresimle ilgili gostergeler ile mimari parametreler (pencere—cam seg¢imi, balkon/parapet,
pencerenin kullanim durumu), ayrica kentsel morfolojiye iligskin degiskenler (geri gekilme—setback,
sokak/bina oranlar1 vb.) birlikte ele alinmistir. Anahtar sézciik aglart VOSviewer ile olusturulmus,
temalar kiimeler halinde okunmustur. Bulgular, cephe bilesenlerinin—ozellikle pencere-cam sistemi,
balkon/parapet ve hedefli yutucu uygulamalarin—agiiriiltii azaltiminda belirleyici oldugunu; kentsel
bicimlenisin (setback, sokak kesiti) ve kullanic1 davranisinin (pencere agik/kapali) sonuglart anlaml
bicimde etkiledigini gdstermektedir. Boliim, mimari tasarim ve ingaat miihendisligi ag¢isindan
uygulanabilir stratejiler ile gelecek arastirma bagliklarina yonelik kisa 6neriler sunar.

Anahtar Kelimeler: Yol trafik giiriiltiisii; titresim, konut cephesi, pencere, balkon.

ABSTRACT

This study examines the effects of road traffic-induced noise and vibration on residential facade
performance between 2000 and 2025 through a bibliometric—systematic approach. Publications
retrieved from searches conducted in the Web of Science and Scopus databases, using article/review
and English/Turkish filters, were evaluated at the title—abstract level and, where appropriate, at the full-
text level. The analysis considers noise- and vibration-related indicators together with architectural
parameters such as window and glazing selection, balconies/parapets, and window operation status, as
well as variables related to urban morphology, including setback and street/building ratios. Keyword
networks were generated using VOSviewer, and the themes were interpreted in clusters. The findings
indicate that facade components—particularly window-glazing systems, balconies/parapets, and
targeted absorptive applications—play a decisive role in noise reduction, while urban configuration such
as setback and street section, as well as user behavior such as windows being open or closed,
significantly affect the results. The chapter presents practical strategies from the perspectives of
architectural design and civil engineering, along with brief recommendations for future research topics.

Keywords: Road traffic noise; vibration, residential facade, window, balcony.
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ABSTRACT

Background and Objectives: Endometriosis is a chronic gynecological condition characterized by the
presence of endometrial tissue outside the uterine cavity, affecting a significant number of women,
estimated at approximately 500,000 in Romania. From a clinical perspective, the main manifestations
are chronic pelvic pain, reported in about 70% of patients, and infertility, present in around 50% of
cases. The diagnostic process is often challenging and delayed, with an average time to confirmation of
7-10 years. During this period, nearly half of the patients consult multiple specialists before receiving
an accurate diagnosis. In addition, the current monitoring of ovarian cysts associated with endometriosis
has limitations in predictive accuracy, as commonly used biomarkers such as CA125 may show
physiological fluctuations depending on the menstrual cycle phase and the stage of the disease.

Materials and Methods: This retrospective study aims to analyze the relationship between the
preoperative volume of endometriotic cysts and the serum level of the CA-125 biomarker (cancer
antigen 125). Additionally, the research evaluates the impact of the initial cyst volume on the persistence
of the inflammatory process six months after cystectomy. The study included 100 patients diagnosed
with ovarian endometriosis, confirmed histopathologically, who underwent laparoscopic cystectomy
between 2016 and 2022. Serum CA-125 levels were measured both preoperatively (TO) and at six
months postoperatively (T1). Advanced statistical models, including ElasticNet regression and the
Random Forest classification algorithm, were used to estimate cyst volume and predict the persistence
of inflammation.

Conclusions: The study highlights that the volume of endometriotic cysts is correlated with the intensity
of systemic inflammation, suggesting a direct influence on the overall inflammatory response. At the
same time, surgical excision appears to contribute to postoperative immunological rebalancing. The
integration of machine learning models enables a non-invasive assessment of disease severity through
the interpretation of liquid biopsy data. This approach opens important perspectives for understanding
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the mechanisms of endometriosis progression and for developing personalized postoperative monitoring
and care protocols.

Keywords: Ovarian endometriosis, CA-125, Cytokines, Machine Learning, Cyst Volume,
Laparoscopy, Postoperative
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Abstract:

Background Modern methods of analysis in endometrial cancer combine conventional histopathology
with immunohistochemical techniques and, most importantly, with molecular profiling. Currently,
diagnosis and classification are increasingly directed toward an integrated approach that provides both
prognostic and therapeutic information. Histopathological examination remains the cornerstone of
diagnosis: tumor types: endometrioid carcinoma, serous; carcinoma, clear cell carcinoma, etc.; tumor
grading (G1-G3) and assessment of myometrial invasion and tumor extension. Immunohistochemistry
(IHC) is essential for differentiating tumor types and for prognostic assessment: ER / PR — hormone
receptors (endometrioid tumors, better prognosis); p53 — identifies aggressive tumors (serous type); Ki-
67 — tumor proliferation index; p16 — useful marker in certain subtypes and in differential diagnosis;
MMR (MLHI1, MSH2, MSH6, PMS2) — detection of DNA mismatch repair deficiency (Lynch
syndrome).

Objectives: The present work aims to analyze modern methods used in the diagnosis and classification
of endometrial cancer, highlighting the role of molecular technologies and biomarkers in current clinical
practice. It also discusses the advantages and limitations of these methods, as well as their impact on
therapeutic management and personalized medicine.

Conclusions: Modern methods in endometrial cancer are no longer based solely on histology, but rather
on the integration of immunohistochemistry and molecular profiling. These techniques enable precise
classification, more accurate prognostic assessment, and the selection of personalized treatment
strategies, including immunotherapy in selected cases.

Keywords: endometrial cancer, immunohistochemical techniques, Histopathological examination
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ABSTRACT

Viperine envenomation is a public health problem in the province of Ouarzazate. This descriptive,
retrospective study was conducted at the Ouarzazate Provincial Hospital between 2019 and 2024. 1t is
based on the analysis of 140 patient records admitted for viper bites in the surgery, intensive care and
emergency departments. The aim was to describe the epidemiological, clinical, paraclinical, therapeutic
and evolutionary profiles of these envenomations. The results reveal a male predominance (60%) and a
high frequency in young adults (19-50 years; 43.6%). The most frequent clinical signs included local
pain, oedema, inflammation, vomiting and bleeding disorders. Paraclinical evaluation was based on
biological tests (haemogram, coagulation) and sometimes radiological tests, depending on severity.
Treatment was a combination of antivenom serum, symptomatic care and hospital monitoring. The
outcome depended on the initial severity of the disease and the speed with which it was treated. This
study highlights the need to raise awareness among at-risk populations and the importance of rapid,
appropriate treatment to reduce the morbidity and mortality associated with these envenomations.

Key words: viperine envenomation, epidemiological, Clinical, Para-clinical, Therapeutic and
Evolutionary.
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ABSTRACT

Glucosinolates, sulphur-containing secondary metabolites found primarily in the Brassicaceae family,
are attracting growing interest in the field of medical research. Although biologically inert, their
hydrolysis by the enzyme myrosinase leads to the formation of bioactive compounds, notably
isothiocyanates and indoles.

This study aims to highlight the therapeutic potential of glucosinolate derivatives and to analyse their
main mechanisms of action involved in the prevention and management of various chronic conditions.

Numerous recent studies have demonstrated the multiple biological properties of these compounds,
notably their anticancer, antioxidant, anti-inflammatory and neuroprotective activities.

This study demonstrates the phytochemical diversity of Moroccan flora, focusing on two specific
ecotypes: Eruca sativa and Eruca vesicaria. Our research has identified key isothiocyanates with

9 ¢

significant therapeutic potential, including: “4-Methylpentyl isothiocyanate”, “n-Pentyl isothiocyanate”.

These effects are thought to be linked to their ability to modulate several molecular pathways involved
in oxidative stress, inflammation and cell proliferation.

Major limitations include the stability and bioavailability of the molecules after ingestion, the
standardization of extraction methods to ensure effective concentrations, and the development of
appropriate pharmaceutical formulations that allow for targeted delivery of the active compounds.

The integration of glucosinolate derivatives into modern therapeutic strategies represents a natural and
sustainable approach that could complement conventional treatments. However, an interdisciplinary
approach remains essential to confirm their efficacy and safety through in-depth clinical studies.

In conclusion, glucosinolate derivatives constitute a promising source of bioactive molecules for the
medicine of tomorrow and represent a major scientific challenge in the development of new natural and
innovative therapies.

41



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

Keywords: Eruca Sativa,Eruca vesicaria,Glucosinolates; Isothiocyanates; Medical research;
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ABSTRACT

Diabetes mellitus is one of the most prevalent chronic diseases worldwide and represents a major
challenge for healthcare systems. The number of individuals affected by this disease, particularly with
Type 2 diabetes requiring insulin therapy, is continuously increasing, making its management a
significant clinical and social necessity. Effective disease management depends on appropriate
therapeutic strategies, individualized pharmacological treatment and continuous monitoring of glycemic
indicators.

The aim of this study was to evaluate the clinical profile of patients with type 2 diabetes treated with
insulin, focusing on treatment regimens, glycemic control and disease management indicators.

This retrospective study included 100 insulin-dependent patients followed at the Polyclinic of Speciality
No. 1 in Tirana. Quantitative data were obtained from patient clinical records, including demographic
characteristics, duration of diabetes, duration of insulin therapy, HbAlc levels and types of insulin used.
Only clinical data documented in medical charts were analyzed to evaluate therapeutic effectiveness and
disease progression.

Results showed that 70% of patients had HbAlc values above 8.0%, indicating suboptimal glycemic
control, while only 12% achieved HbAlc levels < 7.0%. The mean age of patients was 68 years,
suggesting long disease duration and extended insulin therapy. Insulin Glargine was the most frequently
used treatment (73%), followed by combined insulin regimens adapted according to patient clinical
condition. The findings indicate that maintaining optimal glycemic control remains challenging despite
advances in insulin therapy. Effective management of insulin-dependent diabetes requires
individualized treatment strategies, continuous monitoring of glycemic control and active patient
involvement in therapy adherence in order to prevent complications and improve clinical outcomes.

In conclusion, individualized insulin therapy and systematic monitoring of HbA1c remain fundamental
components in the effective management of diabetes mellitus and prevention of long-term
complications.

Keywords: Diebetes Mellitus, Insulin Therapy, HbAlc, Glycemic control, Disease Management

Introduction. Diabetes mellitus is one of the most prevalent chronic non-communicable diseases
worldwide and represents a major challenge for modern healthcare systems. The continuous increase in
the incidence and prevalence of diabetes, particularly Type 2 Diabetes Mellitus (T2DM), has led to
significant clinical, social, and economic consequences. According to global health reports, the number
of individuals living with diabetes has risen dramatically over recent decades, making this disease a
major public health concern. Type 2 Diabetes Mellitus is characterized by insulin resistance and
progressive impairment of insulin secretion, resulting in chronic hyperglycemia and the development of
both microvascular and macrovascular complications.

As the disease progresses, many patients require insulin therapy to achieve adequate glycemic control.
However, successful insulin therapy depends not only on the prescribed treatment but also on the
patient’s knowledge, adherence, self-management abilities, and continuous monitoring. In this context,
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nurses play a fundamental role in the multidisciplinary management of diabetes. They are often the
healthcare professionals who maintain the closest and most consistent contact with patients, providing
education, monitoring treatment outcomes, supporting self-care practices, and promoting healthy
lifestyle modifications. Through their clinical expertise and patient-centered approach, nurses contribute
significantly to improving treatment adherence and preventing long- term complications.

The aim of this study was to evaluate the nursing role in the management of patients with Type 2
Diabetes Mellitus undergoing insulin therapy. The study focused on assessing the impact of nursing care
on glycemic control, patient self-management, treatment adherence, and overall quality of care.
Furthermore, it sought to identify the challenges faced by insulin-treated patients and to emphasize the
importance of continuous nursing education and support in achieving better clinical outcomes.

Research Design. This research was conducted at Polyclinic of Specialized Health Services No. 1 in
Tirana and included 100 patients diagnosed with insulin-dependent Type 2 Diabetes Mellitus. A
retrospective quantitative research design was employed. Data were collected through the analysis of
clinical records and the administration of a structured questionnaire. The clinical data included
demographic characteristics, duration of diabetes, duration of insulin therapy, types of insulin used, and
glycated hemoglobin (HbAlc) levels, which served as the primary indicator of long-term glycemic
control. The questionnaire assessed patients’ knowledge of diabetes management, experiences with
nursing care, insulin self-administration practices, adherence to therapeutic recommendations, and
awareness of diabetes-related complications.

Result and Discussion. The findings revealed that the majority of participants belonged to older age
groups, with a mean age of 68 years. Most patients had been living with diabetes for several years and
had received insulin therapy for an extended period. Analysis of HbAlc values demonstrated that 70%
of participants had HbAlc levels above 8.0%, indicating inadequate glycemic control and an increased
risk of long-term complications. Only 12% of patients achieved the recommended therapeutic target of
HbA1c <7.0%. These results suggest that despite receiving insulin therapy, a considerable proportion of
patients continue to experience difficulties in effectively managing their disease.

Regarding insulin treatment, Insulin Glargine was identified as the most frequently used insulin
preparation, accounting for 73% of all cases. This finding reflects the widespread use of long-acting
basal insulin analogues in the management of Type 2 Diabetes Mellitus. The questionnaire results
further indicated that a substantial number of patients lacked sufficient knowledge regarding proper
insulin administration techniques, blood glucose monitoring, prevention of hypoglycemia, and
adherence to dietary recommendations. Such deficiencies can directly affect treatment effectiveness and
overall disease management.

The study highlighted the critical importance of nursing education in diabetes care. Patients who
reported receiving regular guidance and educational support from nurses demonstrated better
understanding of their condition, greater confidence in self-administering insulin, improved adherence
to dietary recommendations, and more consistent monitoring of blood glucose levels. These findings
emphasize that nursing interventions extend beyond routine clinical care and play a crucial role in
empowering patients to actively participate in the management of their disease.

In addition to educational responsibilities, nurses contribute significantly to the early identification and
monitoring of chronic diabetes complications. Persistent hyperglycemia can lead to serious
complications, including diabetic retinopathy, diabetic nephropathy, diabetic neuropathy,
cardiovascular disease, and diabetic foot syndrome. Early detection and timely intervention are essential
for preventing disease progression and reducing morbidity. Through regular patient assessments,
education, and follow-up, nurses help identify warning signs and encourage adherence to preventive
measures.

Another important aspect identified in this study was the need for emotional and psychological support
among patients undergoing insulin therapy. Living with a chronic disease such as diabetes and requiring
daily insulin injections can negatively affect patients’ emotional well-being and quality of life. Anxiety,
fear of complications, concerns about hypoglycemia, and treatment-related stress may reduce adherence
and self-care behaviors. Nurses, through therapeutic communication and the development of trusting
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relationships with patients, can provide emotional support, reduce anxiety, increase motivation, and
enhance treatment compliance.

The results of this study demonstrate that nursing care is an essential component in the successful
management of patients with Type 2 Diabetes Mellitus receiving insulin therapy. Nursing interventions,
including health education, continuous monitoring, emotional support, and promotion of self-care
practices, contribute significantly to improved glycemic control and better clinical outcomes. The
findings also highlight the need for structured diabetes education programs and continuous professional
development for nurses specializing in diabetes care.

n conclusion, the nursing role extends far beyond the administration of treatment and encompasses a
comprehensive approach aimed at improving patients’ knowledge, self-management skills, treatment
adherence, and overall quality of life. Strengthening nursing involvement in diabetes management can
contribute to better glycemic control, prevention of complications, reduction of healthcare costs, and
enhancement of patient outcomes. Continuous investment in nursing education and patient-centered
diabetes care is essential to address the growing burden of Type 2 Diabetes Mellitus and improve the
quality of healthcare services provided to this patient population.

Keywords

Diebetes Mellitus, Insulin Therapy, HbAlc, Glycemic control, Disease Management, Nursing Care,
Health Education,
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ABSTRACT

Natural products continue to revolutionize modern pharmacy by providing unique bioactive scaffolds
that inspiring the development of safer, more selective, and highly effective therapeutic agents . Among
Mediterranean medicinal plants, Tetraclinis articulata stands out as a valuable natural reservoir of
pharmacologically active metabolites with strong pharmaceutical and biotechnological potential . In the
context of the sustainable valorization of this endemic species, our laboratory has focused on
paramethoxythymol, a naturally derived bioactive compound isolated from Tetraclinis articulata, as an
innovative platform for the discovery of next-generation therapeutic candidates with promising
anticancer applications [1-3].
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Recent investigations performed in our laboratory revealed the remarkable pharmacological potential of
paramethoxythymol derived compounds through complementary experimental and in silico approaches.
The first study demonstrated that newly synthesized paramethoxythymol derivatives exhibit enhanced
structural stability, optimized electronic properties, and strong interactions with key proteins implicated
in breast cancer progression, supported by molecular docking, molecular dynamics simulations, and
network pharmacology analyses [4]. The second study further highlighted the therapeutic relevance of
paramethoxythymol based molecules through advanced spectroscopic characterization and DFT
investigations, revealing stable ligand—receptor complexes, favorable bioactivity profiles, and promising
mechanisms of action associated with anticancer activity [5]. Collectively, these findings position
paramethoxythymol as a highly attractive nature-inspired pharmacological scaffold with strong
translational potential for pharmaceutical innovation.

Overall, this work highlights the strategic importance of Tetraclinis articulata valorization as a
sustainable source of high-value bioactive compounds, reinforcing the potential of paramethoxythymol
derived molecules as innovative candidates for advanced therapeutic applications in oncology and
modern medicinal chemistry.

Keywords: Therapeutic development, Anticancer drug discovery, paramethoxythymol derived
compounds, Natural product valorization.
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ABSTRACT:

Background: Over the past few decades, the widespread use of glyphosate and glyphosate-based
herbicides (GBH) in agriculture has raised growing concerns about their effects on the central nervous
system, by inducing functional and long-lasting changes. Oxidative stress is considered one of the key
mechanisms explaining the neurotoxicity associated with GBH.

Objectives: This study aims to investigate the potential neurotoxicity induced by glyphosate, focusing
on the underlying oxidative stress mechanisms in the hippocampus and prefrontal cortex of Wistar rats.

Materials and Methods: This study involved adult male Wistar rats. The animals were divided into
two groups (Eight rats per group): the normal control group injected with NaCl (0.9%), and the GBH
group, which received GBH (1%) drinking water for 28 days. A battery of neurobehavioural tests was
assessed to evaluate the affective and cognitive disorders. At the end of the experiment, the markers of
oxidative stress, including catalase activity, nitric oxide (NO), superoxide dismutase (SOD), and lipid
peroxidation (TBARS), were measured in the hippocampus and prefrontal cortex of rats.

Results: Our results showed that the GBH water drinking induced a neurotoxicity, revealed by anxiety,
depression, and cognitive disorders, and an increase in the level of oxidant markers, such as NO, and
TBARS, and a decrease in the activity of antioxidant markers, like catalase and superoxide dismutase
activities, in comparison to the control group.
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Conclusion: This study suggests that glyphosate-based herbicides induced neurotoxicity underlying a
reduction of antioxidant and an increase in oxidative stress markers.

KEYWORDS: Glyphosate, oxidative stress, Wistar Rat, anxiety, depression, cognitive disorders.
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ABSTRACT

Nanotechnology is an innovative drug delivery method because of the undeniable advantages of
nanoparticles, including the ability to enhance the water solubility of hydrophobic compounds, improve
stability, and provide targeted delivery of the loaded drugs. This leads to improved absorption at the
desired site of action and enhanced pharmacological effects. Using biopolymers as carriers for the
development of nanosized drug delivery systems is an approach to further improve the biocompatibility.
Polysaccharides are a class of biopolymers, commonly utilized for the preparation of hydrophilic
nanoparticles. They are biodegradable, biocompatible, have low or no toxicity, non-immunogenicity,
and are cost efficient. Polysaccharides can interact easily with other biopolymers, obtaining
nanoparticles, provide mucoadhesiveness, and be chemically modified to achieve specific properties for
use in various application areas. Another benefit to using polysaccharides is that they exhibit positive
pharmacological activity. For example the heteropolysaccharide pectin is shown to exhibit antioxidant,
antibacterial, and anticancer effects. Therefore, there is a variety of examples of nanoparticles produced
from pectin which enhanced the pharmacological effects and application of the loaded active substances.
In our current study, we developed pectin-albumin nanoparticles in 3 different ratios via electrostatic
interactions. The particles obtained at 1:1 ratio showed the smallest mean diameter and were considered
optimal. They were loaded with the natural antioxidants resveratrol and naringenin, which resulted in
high encapsulation efficiency (88%) only for naringenin. Thus, the naringenin loaded nanoparticles were
characterised by mean size of 284 nm and PDI of 0.184. Naringenin was also loaded in albumin
nanoparticles via the desolvation method (85% encapsulation efficiency). They were further coated with
pectin, resulting in a mean diameter of 460 nm and PDI 0.322. Taking into consideration the advantages
of pectin as a carrier of drug delivery systems, these nanoparticles could enhance the pharmacological
effects of naringenin.

Keywords: nanoparticles, polysaccharides, pectin, naringenin
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ABSTRACT

Malaria continues to be a major public health problem in Nigeria despite several preventive
interventions. This study examined the knowledge and awareness of malaria transmission and
prevention among students in Ebonyi State, Nigeria. A descriptive survey research design was adopted
for the study. Data were collected using structured questionnaires administered to selected students
through simple random sampling techniques. The data collected were analyzed using descriptive
statistical tools such as frequency counts, percentages, mean scores, and tables. Findings revealed that
most students possessed basic knowledge of malaria transmission through mosquito bites; however,
misconceptions concerning causes and preventive measures still existed among some respondents. The
study also revealed moderate compliance with preventive practices such as the use of insecticide-treated
mosquito nets, environmental sanitation, and mosquito repellents. The study concludes that although
awareness of malaria among students is relatively high, there is need for continuous health education
and sensitization programmes to improve preventive practices. It is recommended that schools and
public health agencies intensify malaria awareness campaigns and incorporate practical malaria
prevention education into school programmes.

Keywords: Malaria, Awareness, Transmission, Prevention
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ABSTRACT

Aim:

This review aims to provide a critical synthesis of the scientific literature on the development,
formulation, and evaluation of modern depigmenting serums, with a focus on the mechanisms of action
of multitarget ingredients, clinical efficacy, and innovative trends, adapted to the dermatocosmetic
context of Romania.

Methodology:

A narrative review of the literature was performed using international databases such as PubMed
and Web of Science, as well as relevant local sources. Study selection was based on criteria including
recency (2010-2024), clinical and methodological relevance, language of publication, and applicability
to the Romanian population. Preclinical (in vitro), clinical (randomized, split-face, placebo-controlled),
and systematic review studies were analyzed regarding ingredients, delivery systems, testing protocols,
and clinical outcomes of depigmenting serums.

Results:
The literature analysis reveals:

e Superior clinical efficacy of multitarget formulations based on 4-butylresorcinol, niacinamide,
tranexamic acid, arbutin, and stabilized vitamin C, both in reducing pigmentation measured
instrumentally (Mexameter, Chromameter, mMASI score) and in increasing patient satisfaction.

e The importance of innovative delivery systems (liposomes, micro/nano-capsules) and ingredient
stability for maintaining long-term efficacy.

e Excellent tolerability of modern ingredients, with minor or absent adverse reactions, and the
advantage of formula adaptation to local phototypes and needs.

e Persistent gaps regarding long-term effectiveness, underrepresentation of darker phototypes, and
lack of standardization of subjective evaluations in the European and Romanian literature.

Conclusions:

Modern depigmenting serums, clinically and instrumentally validated, represent an effective and safe
solution for managing hyperpigmentation. The innovation of multitarget formulations, integration of
advanced delivery systems, and adaptation to local specificities are essential for dermatocosmetic
success in Romania. Further long-term research on diverse populations and with objective digital
evaluation is required to optimize and personalize depigmenting treatments.

Keywords: depigmenting serum, hyperpigmentation, niacinamide, tranexamic acid, innovation,
stability, Romania, clinical evaluation, cosmetic formulation
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ABSTRACT

Hormones play a crucial role in maintaining women’s reproductive, metabolic, and psychological
health. Hormonal imbalance can significantly affect the overall well-being of women and may lead to
various acute and chronic health conditions. Common hormonal disorders affecting women
include Polycystic Ovary Syndrome, thyroid disorders, endometriosis, menstrual irregularities,
infertility, and menopause-related complications. These disorders not only influence reproductive health
but also contribute to obesity, diabetes, cardiovascular diseases, anxiety, depression, and reduced quality
of life.

The prevalence of hormonal disorders among women has increased considerably due to sedentary
lifestyles, stress, unhealthy dietary patterns, environmental factors, and genetic predisposition. Early
diagnosis and timely intervention are essential for preventing long-term complications and improving
patient outcomes. Recent advances in medical sciences, including improved diagnostic techniques,
hormone replacement therapies, personalized medicine, and lifestyle-based interventions, have
enhanced the management and treatment of hormonal disorders. In addition, awareness campaigns and
preventive healthcare strategies are important in promoting women’s health and reducing disease
burden.

This paper aims to provide an overview of major hormonal disorders affecting women, their causes,
clinical manifestations, diagnostic approaches, treatment strategies, and preventive measures. It also
emphasizes the importance of multidisciplinary healthcare approaches and health education in
improving the quality of life and overall health outcomes among women.

Keywords: Women’s Health, Hormonal Disorders, Endocrine Disorders, Polycystic Ovary Syndrome,
Thyroid Disorders, Menstrual Irregularities, Infertility, Menopause, Hormonal Imbalance, Reproductive
Health
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ABSTRACT
INTRODUCTION. Thyroid disorders (TD) are often a cause of obesity.

OBJECTIVE: To assess markers of intestinal barrier dysfunction (IBD) in patients with TD and
obesity.

MATERIALS AND METHODS. 130 patients with TD and obesity were examined. Group 1 consisted
of 70 patients with hypothyroidism (HT), group 2 consisted of 60 patients with autoimmune thyroiditis
(AIT). To assess intestinal barrier function, serum and fecal levels of zonulin and al-antitrypsin (al-
AT) were measured.

RESEARCH AND FINDINGS. An increase in the level of zonulin in the blood serum of patients with
TD (up to 112.51+0.54 ng/mL in patients of group 1 and up to 126.14+0.48 ng/mL in patients of group
2 with a norm of 13.11+0.16 ng/mL in the control group - p<0.001), as well as in feces (up to
144.1740.32 ng/mL in patients of group 1 and up to 171.14+0.48 ng/mL in patients of group 2 with a
norm of 16.07+0.25 ng/mL in the control group - p<0.001) was established. The same trend was found
in the analysis of the a1-AT level, namely, an increase in its level in blood serum to 189.76+0.44 ng/mL
in patients of group 1 and to 221.16+0.34 ng/mL in patients of group 2 with a norm of 113.27+0.52
ng/mL in the control group (p<0.001), as well as in feces (up to 37.11+£0.09 ng/mL in patients of group
1 and to 44.15+0.37 ng/mL in patients of group 2 with a norm of 13.22+0.08 ng/mL in the control group
- p<0.01).

CONCLUSION. In patients with TD and obesity, impaired IBD has been found.

KEYWORDS: thyroid disorders (hypothyroidism, autoimmune thyroiditis), obesity, zonulin, al-
antitrypsin.
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ABSTRACT

Background and aims: Maternal health is a crucial component of public health, with antenatal care
(ANC) services essential for positive pregnancy outcomes. However, many women in low-income,
marginalized populations face barriers to accessing this care. This cross-sectional study aims to
investigate the factors affecting maternal health and ANC utilization among working mothers in
Fasialabad (Pakistan).

Methods: Utilizing a structured questionnaire, data were collected from 220 working mothers from
Fasialabad, Pakistan, ages 16—45, who participated in the study. Reliability statistics and multivariate
logistic regression analyses were used to identify the factors contributing to utilizing ANC. Adjusted
odds ratio and 95% confidence interval were computed to show the strength of the association more
clearly.

Results: Many pregnant working women infased problems with their maternal health, such as an
insufficient proper ANC system (23.2%) and insufficient healthcare facilities (13.6%). In spite of the
government’s best efforts, inaccessibility (20%) is still a major barrier to ANC utilization, especially
in outlying coastal regions. Ordinal logistic regression was used to find the association between
socioeconomic characteristics and the ANC system. Cultural beliefs restricted pregnant women to
healthcare access to 2.73 times more than other factors. In addition, distance to healthcare access was
found to be 1.22 times more than other factors. We hope that the results of this study highlight the
critical need for immediate, focused initiatives to improve maternal health outcomes and increase the
use of ANC in coastal areas of Fasialabad.

Conclusions: Strategies to increase community awareness, expand access to ANC services, and
improve accessibility should consider the unique requirements of women.Findings highlight
significant associations between socioeconomic factors and healthcare-seeking behavior, emphasizing
the need for targeted interventions to improve maternal health outcomes in similar settings.
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ABSTRACT

Epidemic cases of Argentine hemorrhagic fever (also known as AHF) have been associated with
the Junin virus, also known as JUNV, ever since the 1950s. The JUNV arenavirus is endemic to
the countries of the New World. In this study, we will attempt to communicate the current level
of knowledge on the morphology, transmission, replication and epidemiology of the Junin virus
(JUNV). We examined both PubMed and Google Scholar in order to discover the most recent
research on the Junin virus. The virus is indigenous to the humid pampas of Argentina, where it
is propagated by the aerosolization of host rodent excrement. In recent years, considerable
advances have been made as new technologies have increased understanding of how the Junn
virus replicates. We will focus on recent studies that aim to understand the attenuation of viruses
by examining their biological mechanisms. We will also provide a brief overview of what is
currently known about the pathogenesis of the Junn virus, with an emphasis on treatments,
morphology, transmission, replication and epidemiology.
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ABSTRACT

Background. Chronic kidney disease (CKD) causes significant disability and mortality, affecting over
10% of adults globally. As CKD advances, many patients need renal replacement therapy (RRT) with
maintenance hemodialysis and stable vascular access.

An arteriovenous fistula (AVF) is the gold standard for hemodialysis access. It has lower infection rates,
better long-term patency, and reduces mortality risk compared to prosthetic grafts and central venous
catheters. Maintenance hemodialysis makes up roughly 89% of RRT. Before the full-scale invasion,
11,900 Ukrainian patients with end-stage renal disease received RRT; by October 2023, this had dropped
to 10,748.

Even with improved surgical techniques and access management, vascular access dysfunction is still a
major clinical problem. It is mainly caused by stenosis and thrombosis.

The aim of the study was to evaluate the effectiveness of arteriovenous accesses at various locations
and of various anastomosis techniques in patients with end-stage CKD.

Materials and Methods. The treatment outcomes of 599 patients with Stage IV—V CKD between 2010
and 2024 were analyzed. The mean age was 49.8+14.2 years; 57.3% were male, and 42.7% were female.
Distal (low) fistulas accounted for 97.7%, while proximal (high) fistulas accounted for 2.3%.
Anastomoses were created using the "end-of-vein to end-of-artery" technique in 44.4% of cases and the
"end-of-vein to side-of-artery" technique in 55.6% of cases.

The primary causes of end-stage (V) renal disease included: diabetes mellitus (48.2%), Stage III
hypertension (27.1%), progression of chronic glomerulonephritis (13.1%), and other pathologies
(11.6%).

Preoperative ultrasound mapping was performed using a TOSHIBA APLIO 400 device with a 10 MHz
linear transducer (Japan) to assess vessel diameter and patency, the condition of the deep venous system,
and arterial blood flow.

Results and Discussion. When creating an AVF, it is essential to consider the maturation time of the
fistula and the rate of decline in renal function. According to international guidelines, AVF maturation
periods range from 3 to 6 months before it can be used for dialysis; with additional interventions, this
period is significantly longer. A lack of time for maturation necessitates the use of temporary access,
which carries higher risks and treatment costs.

The application of this methodology contributed to a reduction in the early thrombosis rate to 3.2%. The
main complications were thrombosis, bleeding, and infections, which align with existing literature.

Conclusions. Duplex ultrasound scanning is an essential step for access site selection, improving
hemodialysis outcomes and patient quality of life. The "end-of-vein to side-of-artery" anastomosis
provides optimal hemodynamic conditions and reduces the risk of cardiac overload.

Keywords: end-stage kidney disease, hemodialysis, arteriovenous fistula, vascular access.
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ABSTRACT

The impact of socioeconomic conditions on child development has been the subject of numerous studies.
Factors such as parental education, income, occupational status, access to healthcare, and developmental
opportunities have been widely analyzed. Research indicates that poorer socioeconomic conditions are
associated with less favorable child development outcomes. Physical activity is also an important factor
influencing children’s health and is strongly related to family lifestyle and parental activity levels.

This study aimed to assess the relationship between selected socioeconomic factors, children’s physical
activity levels, and Body Mass Index (BMI). The analysis included 9,333 children aged 6.5-9.5 years
participating in the “Physical Education with the University of Physical Education (AWF) — Active
Return to School after the Pandemic” programme conducted in Poland in 2021-2024. Experts developed
the programme from the Polish Universities of Physical Education in response to reduced physical
activity among children during the COVID-19 pandemic. It aimed to support teachers in improving
students’ physical fitness and reducing the negative effects of isolation and decreased physical activity
after the pandemic.

Data were collected using a questionnaire including anthropometric information on children and parents,
physical activity levels, leisure-time activities, and parents’ employment status.

The results showed that children with normal BMI were significantly more physically active than their
obese peers. They participated more frequently in both organized (%*=33.92; p<0.001) and unorganized
physical activities (3*>=4.08; p=0.04). At the same time, they spent less time on sedentary behaviors such
as watching television (¥*>=51.57; p<0.001) and using a computer (¥*>=88.18; p<0.001). Overweight
children more often preferred low-intensity activities. Normal BMI was more common among children
whose parents had higher education levels and were professionally active (mothers: }*>=115.80; fathers:
1*=45.30; both p<0.001), as well as among children living in larger cities (y*=40.14; p<0.001).
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The findings indicate that parental education and employment positively influence children’s physical
activity levels and BMI.

Keywords: childhood, physical activity, functional fitness, body mass index (BMI), socioeconomic
factors,
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ABSTRACT

Parkinson's disease (PD) represents the second most common neurodegenerative disorder worldwide
after Alzheimer's disease, with increasing prevalence in Algeria. Despite its growing burden, limited
research has been conducted on PD in Algeria, particularly in the Tlemcen region. Current medical
treatments provide only symptomatic relief and are often associated with significant costs, driving
growing interest in complementary and integrative medicine approaches, particularly apitherapy.

This prospective study, conducted between January 2022 and June 2022, investigated the efficacy of
apitherapeutic treatment using propolis, bee pollen, honey, and royal jelly as adjunctive therapy in 60
Parkinson's patients (32 men, 28 women; aged 61-90 years) experiencing the ON phase of the disease.
All patients had been under standard dopaminergic treatment for more than one year with average or
poor motor symptom evolution. The apitherapeutic protocol included: (1) sublingual administration of
a mixture containing royal jelly, propolis, and fish liver oil; (2) consumption of a warm herbal infusion
with honey, pollen, and ground currant; and (3) nasal olive oil drops. Patient evolution was assessed
using the UPDRS scale and statistical analysis (SPSS 23, Minitab, chi-square tests).

Results demonstrated that the combination of apitherapeutic and standard treatment significantly
reduced motor symptoms. Notably, 78.3% of patients transitioned from the ON phase to the OFF phase,
indicating substantial clinical improvement. Symptom-specific improvements included: tremor
reduction (78.7%), rigidity decrease (62.5%), akinesia improvement (82.8%), and complete resolution
of hypertonia (100%). Patient relief progressively stabilized at 18/20 over the 6-month follow-up period.
Importantly, no significant association was found between treatment response and age, sex, marital
status, or profession (all p-values > 0.05).

These findings confirm that apitherapeutic treatment, when combined with standard pharmacotherapy,
proves highly effective for PD management, unlike either approach used in isolation. The bioactive
compounds in bee products—particularly propolis flavonoids and royal jelly lipids—likely exert
neuroprotective effects through antioxidant, anti-inflammatory, and mitochondrial protective
mechanisms. This study represents the first apitherapeutic investigation of PD in Algeria and supports
the integration of apitherapy into complementary medicine strategies for neurodegenerative diseases.

Keywords: Parkinson's disease, apitherapy, propolis, royal jelly, bee pollen, honey, complementary
medicine, Algeria, neurodegeneration, dopaminergic neurons
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ABSTRACT

INTRODUCTION. Elevated homocysteine (Hcy) levels have a well-established and clear causal
relationship with epithelial damage, leading to cardiovascular system (CVS) damage.

OBJECTIVE. To determine the characteristics of changes in serum Hcy levels in patients with
metabolic associated fatty liver disease (MAFLD) and CVS damage.

MATERIALS AND METHODS. 120 patients with MAFLD and CVS damage were examined.
Patients were divided into two groups: group 1 included 60 patients with insulin resistance (IR) and
group 2 consisted of 60 patients with type 2 diabetes mellitus (DM). The levels of Hcy and methionine
in blood serum were determined.

RESEARCH AND FINDINGS. In both groups of patients, hyperhomocysteinemia (HHC) was
detected against the background of a reduced level of methionine in the blood serum. In patients of
group 1 with IR, HHC was maximal - increase the level of Hcy to 33.76+0.31 umol/l (with a norm of
10.74+£026 pmol/l - p<0.01) against the background of a pronounced deficiency of methionine (a
decrease in its level to 13.88+£0.31 nmol/ml with a norm of 28.12+0.09 nmol/ml - p<0.01). In patients
of group 2, the level of Hey was 18.17+0.22 umol/l, and methionine - 19.23+£0.11 nmol/ml - p<0.05. In
patients with MAFLD, CVS damage, IR and type 2 DM, methionine deficiency was detected against
the background of HHC.

CONCLUSION. In patients with MAFLD and CVS damage, an increase in the level of Hey with a
decrease in the level of methionine in the blood serum was found, which is more pronounced in IR.

KEY WORDS: metabolically associated fatty liver disease; cardiovascular system damage; insulin
resistance; diabetes mellitus type 2; homocysteine; methionine.
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ABSTRACT

Aim of the study. To assess the long-term results of minimally invasive interventions under ultrasound
control in thrombosis of varicose veins of the lower extremities.

Materials and methods. The long-term results of minimally invasive interventions under ultrasound
control, which were performed in 48 patients with thrombosis of superficial varicose veins of the lower
extremities, were studied and analyzed. The control group consisted of 25 patients who received
conservative treatment. Patients of the main group, depending on the treatment, were divided as follows:
Group I A — 11 (22,9%) patients who underwent endovasal laser coagulation with miniphlebectomy
under tumescent anesthesia; Group I B — 29 (60,4%) patients who underwent radiofrequency ablation
with miniphlebectomy under tumescent anesthesia; Group I C — 8 (16,7%) patients who underwent
phlebocentesis with scleroobliteration, miniphlebectomy under local anesthesia.

Results and discussion. All minimally invasive surgical interventions were performed under direct
ultrasound control after marking the boundaries of the thrombotic process, varicose superficial and
incompetent perforating veins of the lower extremities. Endovascular laser coagulation and
radiofrequency ablation were performed in the absence of thrombotic lesions of the trunk of the great
saphenous vein, thrombosed varicose tributaries were removed from mini-accesses. In 8 patients with
the transition of thrombotic lesions to the trunk of the great saphenous vein, crossectomy and
phlebocentesis were performed with subsequent trunk scleroobliteration under local anesthesia, the
operation was completed with miniphlebectomy. In the postoperative period, patients in group I were
prescribed low-molecular-weight anticoagulants in prophylactic doses with subsequent transfer to new
oral anticoagulants for 1 month, phlebotropic drugs, anti-inflammatory drugs, elastic knitwear, and
dressings. Treatment of patients in the control group included new oral anticoagulants, phlebotropic
drugs, anti-inflammatory drugs, and elastic knitwear. During the 12-month observation period, no
venous thromboembolic complications were observed in patients in group I. During the 12-month
observation period, patients in group II had recurrence of superficial vein thrombosis in 4 (16,0%), deep
vein thrombosis in 6 (24,0%), non-fatal pulmonary embolism in 1 (4,0%), and progression of signs of
chronic venous insufficiency in 14 (56,0%) patients.

Conclusions. Minimally invasive interventions under intraoperative ultrasound control in superficial
vein thrombosis of the lower extremities allow to eliminate the thrombotic process and effectively
prevent venous thromboembolic complications.
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ablation, phlebocentesis, scleroobliteration.

63



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

TREATMENT OF REPERFUSION SYNDROME AFTER SURGERY FOR ACUTE
ISCHEMIA OF THE LOWER EXTREMITIES

Yaroslav M. Popovych
Doctor of Medical Sciences, Professor, Head of the Department of Surgical Diseases,
State Higher Educational Institution "Uzhhorod National University", Uzhhorod, Ukraine,

Municipal non-profit enterprise "Uzhhorod City Multidisciplinary Clinical Hospital" of Uzhhorod City Council,
ORCID: https://orcid.org/0000-0002-8908-8541

ABSTRACT

Aim of the study. To evaluate the results of conservative treatment of reperfusion syndrome after
operations for acute arterial thromboembolism of the lower extremities.

Materials and methods. The results of treatment of reperfusion syndrome in 32 patients who underwent
surgery for acute arterial thromboembolism of the lower extremities were studied and analyzed.
Depending on the preoperative acute ischemia of the lower extremities (according to Rutherford, 1997),
the patients were divided as follows: I - in 7 (21,9%), Il a - in 12 (37,5%) and II b - in 13 (40,6%)
patients. The control group consisted of 27 patients who received standard conservative treatment after
operations for acute ischemia of the lower extremities. Acute ischemia of the lower extremities before
surgery in patients of the II (control) group was as follows: I —in 9 (33,3%), [l a—in 10 (37,1%) and II
b —in 8 (29,6%) patients.

Results and discussion. Reperfusion syndrome was observed in all, without exception, patients who
were operated on for acute ischemia of the lower extremities. The severity and duration of the
reperfusion syndrome directly depended on the degree of ischemia. At the same time, in patients who
had acute ischemia of the lower extremities against the background of obliterating disease, the
manifestations of the reperfusion syndrome were less pronounced than in patients who were operated
on for acute arterial embolism. All patients were prescribed infusion-spasmolytic therapy in the
postoperative period. In patients of group I, additional infusions of phosphocreatine at a dose of 2 g/day
were performed for 10 days and oral administration of a phlebotropic agent (diosmin 400 mg/day +
hesperidin 600 mg/day) for 2 months. The use of phosphocreatine and a phlebotropic agent significantly
reduced the severity and duration of manifestations of reperfusion syndrome, in particular: edema, pain
and skin changes.

Conclusions. The proposed complex of conservative measures for reperfusion syndrome in patients
operated on for acute ischemia of the lower extremities significantly reduced the severity and limited
the duration of manifestations of reperfusion.

Keywords: acute ischemia of the lower extremities, reperfusion syndrome, surgical treatment.
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ABSTRACT

Background and Purpose. The management of elemental impurities in pharmaceutical products has
been fundamentally transformed by the ICH Q3D(R2) guideline, which replaces the former non-specific
heavy metal tests with a risk-based framework grounded in Permitted Daily Exposure (PDE) values.
The present study aimed to apply and validate the combined ICH Q3D assessment strategy component
approach (Option 2b) confirmed by inductively coupled plasma mass spectrometry (ICP-MS) analysis
of the finished product (Option 3)

Methods. The drug product studied is a generic oral effervescent tablet (average tablet mass: 350 mg;
maximum daily dose: 4 tablets = 1.4 g/day), packaged in glass bottles with plastic caps. The Option 2b
risk assessment was conducted for all 24 ICH Q3D elements by compiling maximum elemental
concentrations from supplier Certificates of Analysis and Drug Master Files, covering the API, eight
excipients, manufacturing equipment (six SS 316L stainless-steel units), and primary packaging. For
Option 3 confirmation, three production batches were analyzed by ICP-MS.

Results. The Option 2b evaluation demonstrated that all 24 elemental daily intakes ranged from
0.0005% to 3.3% of their respective oral PDEs, well below the 100% PDE compliance threshold. The
highest relative exposure was observed for lead (Pb) at 3.3% of the PDE (0.1652 pg/day vs. oral PDE
of 5 pg/day). ICP-MS analysis confirmed these findings across three production batches: cadmium,
arsenic, and mercury were below the LOQ in all batches; lead was quantifiable in one batch (maximum:
0.1096 pg/g, corresponding to 0.1534 pg/day, i.e., 3.07% of PDE). All remaining 24 elements were
below their LOQs or LODs in all three batches. No elemental impurity control strategy was required for
this product.

Conclusion and Significance. This study provides the first published combined Option 2b + Option 3
validation on a generic oral effervescent product in Morocco, demonstrating that the component
approach is a reliable, cost-effective, and conservative screening tool when supported by robust supplier
data. The full convergence between estimated (Option 2b) and directly measured (Option 3) exposures
with the former consistently overestimating actual levels supports its use as a primary evaluation strategy
in ICH Q3D-compliant regulatory dossiers.

Keywords: Elemental impurities, ICH Q3D, ICP-MS, Pharmaceutical risk assessment, Drug quality
control
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ABSTRACT

Medicinal plants have constituted an essential component of traditional healthcare systems since ancient
times and continue to play a significant role in primary health care worldwide. Despite the remarkable
development of modern pharmacotherapy, the use of herbal remedies remains widespread due to their
accessibility, cultural acceptance, therapeutic potential, and perceived safety. In recent decades,
increasing scientific interest has been directed toward medicinal plants as valuable sources of bioactive
compounds and traditional knowledge for the development of novel therapeutic agents.

The present study represents a preliminary ethnobotanical investigation conducted in the Taznakht
region of southeastern Morocco, an area characterized by remarkable floristic diversity and a rich
ethnomedicinal heritage. Ethnobotanical surveys were conducted over a five-month period using 1000
structured questionnaires distributed across 70 villages within the Taznakht municipality and
surrounding communities. Information was collected from traditional healers, herbalists, and local users
of medicinal plants.

The survey results enabled the identification of 30 endemic medicinal plant species traditionally used
for the treatment of various human ailments. The study also documented several traditional preparation
methods and therapeutic applications previously insufficiently reported in the literature. These findings
highlight the ethnopharmacological importance of the Ouarzazate region and emphasize the need for
further phytochemical, pharmacological, and conservation-oriented investigations of its medicinal flora.

Keywords: Medicinal plants, Ethnobotany, Traditional healthcare, Taznakht.
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ABSTRACT

Nanoparticle-based drug delivery systems have gained significant attention in modern cancer therapy
because of their potential to enhance the effectiveness and safety of anticancer treatments. Traditional
chemotherapy methods often suffer from limitations such as poor drug specificity, low bioavailability,
rapid drug degradation, and severe side effects caused by damage to healthy tissues. Nanotechnology
offers innovative solutions to these challenges by enabling the development of nanoparticles that can
selectively deliver therapeutic agents to tumor cells. Various nanocarriers, including liposomes,
polymeric nanoparticles, dendrimers, micelles, metallic nanoparticles, and solid lipid nanoparticles,
have been extensively studied for their applications in cancer diagnosis and treatment. These nanoscale
delivery systems improve drug solubility, stability, circulation time, and controlled drug release, thereby
increasing therapeutic efficacy while minimizing systemic toxicity. Nanoparticles can accumulate
preferentially in tumor tissues through the enhanced permeability and retention (EPR) effect, which
improves targeted delivery. Furthermore, surface functionalization using ligands, antibodies, peptides,
or aptamers allows active targeting of cancer-specific biomarkers, resulting in greater precision and
reduced adverse effects. Recent advancements have also enabled multifunctional nanoparticles capable
of simultaneous drug delivery, imaging, and gene therapy, commonly referred to as theranostic
applications. Despite promising outcomes, several challenges remain, including nanoparticle toxicity,
immune responses, high production costs, regulatory barriers, and long-term safety concerns. Ongoing
research aims to improve biocompatibility, targeting efficiency, and large-scale manufacturing
processes. Overall, nanoparticle-based drug delivery systems represent a transformative approach in
cancer therapy with the potential to improve treatment outcomes, reduce side effects, and enhance the
quality of life of cancer patients.

Keywords: Nanoparticle-based drug delivery, cancer therapy, nanomedicine, targeted drug delivery,
chemotherapy, liposomes, polymeric nanoparticles, dendrimers, micelles, metallic nanoparticles, solid
lipid nanoparticles, enhanced permeability and retention (EPR) effect, controlled drug release, tumor
targeting, surface functionalization, theranostics, drug bioavailability, anticancer treatment,
nanocarriers, biocompatibility, gene therapy.
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ABSTRACT

The digital partogram is a technological innovation in labor monitoring developed to improve the early
detection of labor complications and enhance the safety of both mothers and infants. This study aims to
analyze the innovation, effectiveness, and barriers to the implementation of the digital partogram using
data from 33 journals published between 2017 and 2025. The research method used was a Systematic
Literature Review (SLR), a method designed to identify, review, evaluate, and interpret all relevant
studies based on predefined research questions. The review results indicate that the most widely
developed digital partograph innovation is the Android-based mobile application, as it is considered
practical, easy to use, and supports real-time labor monitoring. Additionally, web-based digital
partographs, e-partographs, and the WHO Labor Care Guide (LCG) are also increasingly being
implemented in midwifery care. The use of digital partographs has been shown to improve the
completeness of records, speed up clinical decision-making, aid in the early detection of labor
complications, and enhance midwives’ competencies. However, its implementation still faces obstacles
such as low technological literacy, limited digital infrastructure, and a lack of policy support. Overall,
this study provides an overview of the development and effectiveness of digital partographs as an
innovation in improving the quality of childbirth care during the 2017-2025 period.

Keywords: Digital Partograph, Early Detection of Complications, Childbirth, Maternal Mortality,
Digital Midwifery

Ozet:

Dijital partogram, dogum komplikasyonlarinin erken teshisini iyilestirmek ve hem annelerin hem de
bebeklerin giivenligini artirmak amaciyla gelistirilmis, dogum izleme alanindaki bir teknolojik
yeniliktir. Bu ¢aligma, 2017 ile 2025 yillar1 arasinda yayimlanan 33 dergiden elde edilen verileri
kullanarak dijital partogramin yenilik¢iligini, etkinligini ve uygulamadaki engelleri analiz etmeyi
amaglamaktadir. Kullanilan aragtirma yontemi, dnceden tanimlanmig arastirma sorularina dayali olarak
tiim ilgili ¢aligmalari belirlemek, incelemek, degerlendirmek ve yorumlamak i¢in tasarlanmis bir yontem
olan Sistematik Literatiir Taramas1 (SLR) idi. Inceleme sonuglari, en yaygin olarak gelistirilen dijital
partogram yeniliginin Android tabanli mobil uygulama oldugunu gdstermektedir, ¢ilinkii bu uygulama
pratik ve kullanimi kolaydir ve ger¢cek zamanli dogum izlemeyi desteklemektedir. Ayrica, web tabanli
dijital partogramlar, e-partogramlar ve WHO Dogum Bakimi Kilavuzu (LCG) da ebe bakiminda giderek
daha fazla uygulanmaktadir. Dijital partograflarin kullaniminin kayitlarin eksiksizligini artirdigi, klinik
karar verme siirecini hizlandirdigi, dogum komplikasyonlarinin erken teshisine yardimci oldugu ve
ebelerin yetkinliklerini gelistirdigi gosterilmistir. Bununla birlikte, bu sistemin uygulanmas1 hala diisiik
teknoloji okuryazarligi, smirlt dijital altyapr ve politika desteginin eksikligi gibi engellerle karsi
karsiyadir. Genel olarak, bu ¢alisma 2017-2025 déneminde dogum bakiminin kalitesini iyilestirmeye
yonelik bir yenilik olarak dijital partograflarin gelisimi ve etkinligi hakkinda genel bir bakig
sunmaktadir.
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ABSTRACT

Diseases like gastrointestinal disorders and irritable bowel syndrome (IBS) have adverse effects on the
body, productivity, and life quality. The interactions between probiotics and host have positive impacts
on the gut and diseases. The results from the “Hygiene Hypothesis” to the “Microflora Hypothesis”,
show that there is a dynamic equilibrium as well as symbiotic relation present between human
microbiota and human immune system. Six Asian regions enhanced the use of Lactobacillus spp. with
probiotics like Coprococcus, Roseburia, and Eubacterium rectale which reduced the harmful bacteria
like Ralstonia and Blautia. The public is showing great interest in the use and acceptance of probiotics
globally. The probiotics Pediococcus acidilactici CCFM6432, Lactiplantibacillus plantarum CN2018,
and Bifidobacterium breve CCFM1025 can be frozen at 80 °C and —196 °C using liquid nitrogen,
respectively. Diseases like atopic dermatitis, psoriasis, and acne are intestinal microbe-related.
Probiotics have been very effective in curing the dermatitis by improving the immunity. The intestinal
microbiota is closely related to skin diseases such as acne, psoriasis, and atopic dermatitis.
Bifidobacterium is also effective in atopic dermatitis. Lactococcus spp. is involved in the reduction of
Propionibacterium acnes by producing antimicrobial proteins. Challenges are faced day by day
regarding the destruction of probiotics present in food products in the gastrointestinal tract. The issue
can be overcome using the encapsulating probiotics in chitosan-coated alginate or gellan gum
microcapsules while using a vibrational nozzle-assisted ionic gelation approach. Surface methodology
is used for it. Stability and storage of probiotics can be enhanced using pre-freezing and then
lyophilization.

Keywords: probiotics, IBD, encapsulation, lyophilization, intestinal microbiota.
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ABSTRACT

Background and Objectives: Cervical cancer is one of the most common gynecological malignancies
and is strongly associated with persistent infection with human papillomavirus (HPV), particularly the
high-oncogenic-risk strains HPV 16 and HPV 18. Advances in immunohistochemistry (IHC) and
molecular biology have brought major improvements in the diagnosis, prognostic assessment, and
treatment of this pathology, contributing to the development of personalized oncologic medicine.

Immunohistochemistry uses specific antibodies to detect tissue antigens, providing essential information
about tumor nature and biological behavior. In many cases, conventional morphological assessment is
not sufficient for an accurate diagnosis, and immunohistochemical markers help differentiate
intraepithelial squamous lesions from reactive changes, identify squamous cell carcinoma,
adenocarcinoma, or poorly differentiated tumors, and determine tumor origin. One of the most important
markers is pl 6INK4a, widely used in cervical pathology. Its overexpression is strongly associated with
oncogenic HPV infection and viral DNA integration into the host genome, serving as a surrogate marker
for high-risk HPV infection. Diffuse “block positivity” staining is characteristic of high-grade squamous
intraepithelial lesions (HSIL) and cervical carcinoma and is particularly useful in distinguishing between
LSIL and HSIL. Ki-67 is a cellular proliferation marker that reflects mitotic activity in tumor cells.
Increased expression is associated with dysplastic and malignant lesions and is useful in assessing tumor
aggressiveness, correlating with prognosis. The combined p16/Ki-67 assessment is particularly valuable
in the screening and triage of HPV-positive patients, providing a more accurate estimation of
progression risk. Alterations in p53 expression are observed in certain tumor subtypes and are associated
with genomic instability, aggressive biological behavior, and poor prognosis. Cytokeratins CK5/6 and
CK7 aid in the histological differentiation of cervical tumors: CK5/6 is associated with squamous cell
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carcinoma, while CK7 is characteristic of endocervical adenocarcinoma. Additionally, EMA and CEA
markers are used to differentiate cervical adenocarcinomas from those of endometrial origin.

Conclusions: Immunohistochemistry and molecular biology are currently essential components in the
diagnostic and therapeutic approach to cervical cancer. The use of immunohistochemical markers such
as pl6 and Ki-67, together with HPV molecular testing and the assessment of genetic alterations,
facilitates early lesion detection, provides relevant prognostic information, and supports the
development of personalized therapeutic strategies. The integration of these modern techniques
significantly contributes to improving clinical management and reducing mortality associated with
cervical cancer.

Keywords: cervical cancer, precancerous lesions, molecular biology, personalized oncologic medicine
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ABSTRACT

Chlorhexidine is a broad-spectrum antimicrobial agent used in dental applications because of its strong
affinity for bacterial cell walls and oral tissues. However, its thermal stability and degradation behavior
are important considerations during nanoparticle-based drug loading and storage, as elevated
temperatures may reduce antimicrobial efficacy.

This study aimed to determine the optimal post-drug-loading method for incorporating chlorhexidine
into different morphological zinc oxide (ZnO) nanomaterials for intraoral drug delivery applications.
Mesoporous ZnO (MZnO) and flower-shaped ZnO (FZnO) nanoparticles were synthesized and loaded
with chlorhexidine in a 1:1 ratio using two loading techniques: absorption equilibrium (AE) and
incipient wetness impregnation (IWI). Drug loading efficiency was evaluated using UV-—visible
spectrophotometry at 260 nm, while drug loading capacity (DLC%) and encapsulation efficiency (EE%)
were calculated to compare loading performance. The synthesized nanoparticles and CHX-loaded
nanocomposites were characterized using X-ray diffraction (XRD), scanning electron microscopy
(SEM), Fourier-transform infrared spectroscopy (FTIR), energy-dispersive X-ray fluorescence
(EDXRF), and thermogravimetric analysis (TGA).

The results demonstrated that the IWI method achieved higher chlorhexidine loading compared to the
AE method for both ZnO morphologies. In MZnO nanoparticles, the IWI method showed a DLC of
38.16% and EE of 45.64%, whereas FZnO nanoparticles exhibited a DLC of 33.5% and EE of 42.5%.
In contrast, the AE method produced lower loading efficiencies, with DLC and EE values of 15.93%
and 18.94% for MZnO, and 13.92% and 16.16% for FZnO, respectively. Thermogravimetric analysis
further confirmed higher chlorhexidine incorporation in IWI treated nanoparticles, as 8.16%. Overall,
the experimental findings indicate that the incipient wetness impregnation method is a more efficient
and pharmaceutically suitable post-drug loading strategy for chlorhexidine incorporation into
nanoparticles, providing higher drug loading efficiency and enhanced drug stability without significant
degradation.

Keywords: Post-drug loading, Chlorhexidine, Zinc oxide, Nanoparticles, Thermal stability
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ABSTRACT

Several clinical studies have demonstrated a link between adversity during childhood and the onset of
psychiatric disorders in adults, including depression and anxiety and memory disorders. In rodents,
exposure to early stress such as maternal separation, causes neuroendocrine, neurochemical and
behavioral changes. On the other hand, inflammation is an innate immune response, which when it
becomes unsuitable, causes neurodegenerative diseases, as well as affective and cognitive disorders.
The present work attempted to perform a cognitive-behavioral characterization of the effect of early
stress, in a 24-hour maternal separation model, and in a model of LPS-induced neuroinflammation and
in a separation combination model of 24 hours maternal with neuroinflammation in male Wistar rats (a
reformuler). At the age of two months, anxiety behavior was assessed by using Open Field Test (OFT)
and Elevated Plus Maze (EPM) tests, while depression and working memory were assessed by forced
swimming (FST) and maze in Y (Y maze) respectively. The results showed a strong aversion to open
spaces (OFT) and raised areas (EPM). In addition, a nonsignificant increase in immobility time in forced
swimming was also marked (FST) and a percentage decrease in alternation in the maze Y (Y maze),
which shows that the maternal separation of 24h all alone and neuroinflammation alone cause depressive
and anxious and memory disorders in adult male rats. These disorders are of high intensity in rats that
have undergone 24 hr maternal separation stress followed by LPS-induced neuroinflammation.

Key words: stress, maternal separation, neuroinflammation, LPS, anxiety, depression, working
memory.
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ABSTRACT

The rapid growth of Artificial Intelligence (Al) and healthcare data analytics is transforming the United
States healthcare system by improving clinical decision-making, reducing operational inefficiencies,
and enhancing patient outcomes. This study examines the role of Al-driven predictive analytics in
strengthening healthcare delivery, early disease detection, patient risk assessment, and resource
optimization across modern healthcare organizations in the United States. The research highlights how
intelligent healthcare technologies can support hospitals, clinics, and healthcare professionals in
addressing growing challenges related to chronic diseases, rising healthcare costs, medical data
management, and patient care quality. This study utilizes a data-driven analytical framework to evaluate
the effectiveness of machine learning algorithms, predictive modeling systems, and healthcare business
intelligence platforms in improving healthcare performance and organizational sustainability. The
findings indicate that Al-powered predictive healthcare systems significantly improve patient
monitoring, accelerate clinical response time, optimize hospital resource allocation, and strengthen
evidence-based medical decision-making. Furthermore, the implementation of healthcare analytics and
intelligent automation contributes to reduced healthcare costs, improved healthcare accessibility, and
enhanced patient satisfaction within the United States healthcare sector. This research emphasizes the
national and global importance of Artificial Intelligence in advancing healthcare innovation, public
health management, and sustainable medical technology development. Future research directions
include real-time healthcare analytics, deep learning integration, and Al-assisted personalized medicine
for improving long-term healthcare outcomes.

Keywords: Artificial Intelligence, Healthcare Analytics, Predictive Modeling, Machine Learning,
Healthcare Innovation, Electronic Health Records, Patient Care, Healthcare Management, Business
Intelligence
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ABSTRACT

Prostate cancer being the second most prevalent cause of mortality among the cancer types in men, with
around 1.5 million cases associated with markable dysregulation of immune cells within tumor
microenvironment. p33 associated regulation of the transcription factor within the immune cells remains
unexplored. In light of this, the present study aims to investigate the contribution of p53 in the regulation
of immune cells in prostate cancer. As per institutional ethics committee approval, the peripheral blood
mononuclear cells (PBMCs) were isolated from the peripheral blood of the prostate cancer patients and
age-matched healthy controls. Depletion and overexpression of p53 were carried out in the aforesaid
PBMCs using p53 CRISPR/Cas9 KO Plasmid (sc-416469) and p53 (TP53) (NM_000546) Human
Tagged ORF Clone respectively. Depletion and overexpression of p53 were monitored through
flowcytometry using BD FACSMelody™. To understand the participation of p353 in the regulation of
PBMC:s in Prostate Cancer, gene expression profiling was conducted through Quantitative Real-Time
(qRT-PCR) using Bio-Rad CFX OPUS 96 Real Time PCR System. Flowcytometry data showed the
successful depletion and overexpression of p53 in the PBMCs isolated from prostate cancer patients and
age-matched healthy subjects. Overexpression of p53 resulted into the up-regulation of the expressions
of the genes associated with DNA-repair (A4TR, BRCA2, RAD50) & tumor suppression (p53) and down-
regulation of the expressions of the genes associated with DNA-damage (H2AFX) & histone-
deacetylation (HDACI & HDAC?2). Interestingly, opposite effects were observed in p53-depleted cells.
These preliminary observations suggest that p53 may play a crucial role in the regulation of the immune
cell dysfunction in prostate cancer. In future, this study will establish an immune subset-specific
epigenetic immunomodulation unravelling the mechanism(s) of immune reprogramming in prostate
cancer.

Keywords: Prostate cancer; p53; PBMCs; DNA damage-repair; Tumor suppression
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ABSTRACT

Background: Chronopharmacology is the science of the effect of biological rhythms on the
pharmacokinetics and pharmacodynamics of drugs, especially in the context of circadian variation.
Asthma is a chronic inflammatory disease of the respiratory tract that often leads to a nighttime and
early morning worsening of symptoms. Endogenous clock genes (BMALI1, CLOCK, Period,
Cryptochrome) modulate immune function, bronchial sensitivity, airway inflammation and cytokine
production, which are subject to these fluctuations.

Mechanisms of Pathophysiology: Disorders of Circadian rhythm play a significant role in the
pathophysiology of asthma; which involves changes in inflammatory mediator release, airway
responsiveness, and pulmonary function. Common anti-asthmatic drugs, such as beta-agonists,
corticosteroids, leukotriene antagonists, anticholinergics, and methylxanthines, are affected by changes
in biological rhythms in both efficacy and safety. Timed administration of drugs with exacerbations and
airway sensitivity has been shown to increase therapeutic benefits, minimize adverse effects, and
enhance asthma control.

Therapeutic Perspectives: Chronotherapy is a potentially useful approach to better manage asthma
using a time-specific approach to drug delivery. New innovations like wearable monitoring devices,
smart inhalers and controlled drug delivery systems offer opportunities for personalised treatment.
Personalized chronotherapeutic strategies can enhance lung function and quality of life, optimize long-
term disease management. The use of chronopharmacology in clinical practice is still problematic,
because of interindividual differences in circadian patterns and the lack of clinical evidence.

conclusion: The conclusion is that development of chronopharmacology clearly demonstrates the need
for using biological rhythm-based treatment modalities in asthma care. Precision medicine, digital health
and chronotherapy drug delivery systems could be the next breakthroughs to make time-optimized
therapy a vital part of asthma care.

Keywords: Asthma, Circadian Rhythm, Chronopharmacology, Chronotherapy, Cytokines,
Inflammatory Mediators.
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ABSTRACT

Introduction: Parent education programs are widely recognized as effective early interventions for
improving child developmental outcomes. Evidence suggests that structured parenting interventions
enhance caregiving practices, stimulate responsive parent—child interactions, and contribute to improved
cognitive, socio-emotional, and motor development in early childhood. However, contextual adaptation
remains critical for ensuring effectiveness across diverse cultural settings.

Methodology: This literature review synthesizes evidence from systematic reviews, randomized
controlled trials, and implementation studies on parent education programs targeting early childhood
development. Databases including PubMed, Scopus, and WHO reports were examined, focusing on
interventions addressing developmental stimulation, parenting skills, and early identification of
developmental delays. Particular attention was given to studies conducted in low- and middle-income
countries and those involving community- or health-system—based delivery models.

Results: Findings demonstrate that parent education programs produce small to moderate but
statistically significant improvements in child developmental outcomes, including motor development,
particularly when programs are structured, repetitive, and integrated into primary healthcare or early
education systems. Evidences indicates that interventions combining coaching, demonstration, and
home-based activities are more effective than informational-only approaches. Despite positive global
evidence, limited research exists on standardized parenting interventions in Albania, and current
practices remain fragmented and not systematically evaluated.

Discussion: The literature highlights the need for culturally adapted, evidence-based parent education
programs that can be integrated with standardized developmental screening tools such as the Early
Childhood Development Index (ECDI2030). In Albania, strengthening parental capacity represents a
key opportunity for early prevention of developmental delays, particularly in motor domains. The
adaptation and implementation of structured parent education programs may fill an important gap in
early childhood development policy and practice.

Conclusion: The evidence supports the development of a standardized, culturally adapted parent
education intervention in Albania, to enhance early detection and prevention of developmental delays
in early childhood.

Keywords: Physiotherapy, pediatrics, motor development, early childhood, education.
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ABSTRACT

Introduction. Metabolic dysfunction-associated steatotic liver disease (MASLD) is a common chronic
liver disease in children, especially with overweight and obesity. Early detection is crucial to prevent
progression and metabolic complications. MRI-PDFF is the reference standard but is limited by cost
and availability. Therefore, interest in quantitative ultrasound steatometry, particularly attenuation
coefficient measurement, is increasing.

Aim. To compare quantitative ultrasound steatometry results obtained from different systems with MRI-
PDFF values and to determine optimal ultrasound cut-off thresholds for liver steatosis in the pediatric
population.

Materials and Methods. The study included 42 patients aged 10—18 years with suspected liver steatosis.
All participants underwent quantitative ultrasound steatometry using three systems (Samsung HSS, GE
Totus, and Soneus P7), assessing parameters such as fat fraction, TSI, TAI, and attenuation coefficient.
Results were compared with MRI-PDFF as the reference standard. Pearson correlation and ROC
analysis were performed to determine diagnostic thresholds.

Results. Correlation analysis demonstrated a strong positive association between ultrasound parameters
and MRI-PDFF. The highest correlation was observed for Samsung fat fraction (r = 0.91). The
attenuation coefficient measured with the Ukrainian ultrasound system also showed a very strong
correlation (r = 0.89), while the attenuation coefficient obtained with GE Totus demonstrated a slightly
lower, but still statistically significant correlation (r = 0.72).

ROC analysis revealed high diagnostic accuracy of the ultrasound methods. The highest diagnostic
performance was observed for Samsung fat fraction (AUC = 0.988). The AUC for GE Totus attenuation
was 0.922, and for the Ukrainian ultrasound system Soneus P7 it was 0.891. The optimal cut-off values
for detecting steatosis (MRI-PDFF > 5%) were: Samsung HSS fat fraction > 5.2%, GE Totus attenuation
> 0.65, and Soneus P7 attenuation > 2.3.

Conclusions. Quantitative ultrasound shows strong correlation with MRI-PDFF and high accuracy in
detecting pediatric liver steatosis. Newly defined cut-offs enable non-invasive diagnosis. These findings
support ultrasound steatometry as an accessible tool for screening and quantification in children.
Key words: MASLD, liver steatosis, ultrasound steatometry, attenuation coefficient, MRI-PDFF
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Abstract

Introduction. Recurrent respiratory infections are quite common, in prevalence in children.
Approximately 25% of children under 1 year of age and 6% of children under 6 years of age suffer from
recurrent respiratory diseases (RRD), according to scientists’ data.

The aim: to investigate the clinical and epidemiological status of the course of RRD and risk factors
favorable to their development in children.

Materials and methods. The research was conducted on the Uzhhorod Primary School basis. From the
group of children studied (n=118) aged 6—9 years, three groups of children with a diagnosis of "acute
recurrent respiratory diseases" were formed: group 1 — treatment with optimized therapy (n=62), group
2 — treatment with basic therapy (n=56), and group 3 (control) — identical in age and gender, without
subjective and objective signs of acute recurrent respiratory diseases (n=26).

Results. Among the children in the study group, inflammatory episodes were most often observed, in
particular: bacterial tonsillitis — 86 (72,89%), otitis — 56 (47,46%), pneumonia and sinusitis — 37
(31,36%) (identical indicators). In our study, respiratory infection caused by at least one pathogen was
observed in 63,4+4,1% of patients. The proportion of viral infections was 48,34+3,6%, in particular,
coinfections were identified in 36,4+2,9% of cases. The distribution of confirmed viruses is as follows:
AdV (26,34+1,7%), SARS-CoV-2 (19,5+1,6%), RV (18,2%), RSV (17,8%), influenza A/B (11,4%) and
others in minimal structural components (6.8%).

Conclusions. Recurrent respiratory tract infection is a multifactorial disease caused by a complex
interaction of environmental and host factors. We suggest that an “additive effect,” depending on the
number of factors involved, most of which may be underestimated, may be a plausible explanation for
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the recurrence of respiratory tract infection in a significant proportion of healthy children with
unexplained frequent respiratory symptoms.

Keywords: recurrent respiratory diseases, acute respiratory viral infections, COVID-19, clinical and
epidemiological characteristics, risk factors, children
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Abstract

Introduction The response of each organism to a viral factor is unique and can be considered as a set of
contributing factors for the development of certain clinical presentations.

The aim To study and analyze data of thyroid and adipose tissue hormones changes in patients with
coronavirus infection.

Materials and methods The study was conducted on the basis of the Clinical Hospital, Uzhhorod,
outpatient department. The clinical presentation of the patients with Covid-19 verified diagnosis of was
represented by damage to the upper respiratory tract, in particular nasopharyngitis. The age of the
studied patients was 18+2.15 years.

Results All thyroid status parameters varied within the reference values, but it is noteworthy that after
treatment. A significant increase in TSH levels was observed both after treatment and in comparison
with the control group (p1<0.01; p3<0.01) and after 6 months in 3.1 times (p2<0.01; p4<0.01).
Representative dynamic values of ATPO were identified both after treatment and in comparison with
the control group (p1<0.01; p3<0.01). A significant decrease in ATPO was observed in 4.7 times
(p2<0.01; p4<0.01). All levels of the studied adiponectin, leptin and C-peptide parameters varied within
the reference range. Adiponectin values significantly decreased after treatment and after 6 months
(p4<0.01) in 4 times when compared with the initial indicators. Leptin levels significantly decreased
after treatment in 2.8 times and after 6 months - in 3 times (p4<0.01). C-peptide values (p4=0.12)
reached the level of the control group.
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Conclusion Investigation of thyroid function and adipose tissue hormones changes in patients with
Covad-19 was conducted. All thyroid status parameters and adipose tissue hormones varied within the

reference values with different variations.
Keywords: upper respiratory tract infection, Covid-19, nasopharyngitis, dythyroid hormones, adipose
tissue hormones, imbalance, patient
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Abstract: Background and Objectives: Heparin is frequently used during pregnancy in patients
diagnosed with thrombophilia, with the aim of reducing the risk of thrombus formation and obstetric
complications. Thrombophilia is an inherited or acquired predisposition to hypercoagulability,
characterized by an increased risk of thrombosis within the circulatory system. This condition may result
from hereditary deficiencies of coagulation factors or structural abnormalities of these factors, such as
Factor V Leiden mutation or prothrombin gene mutation (coagulation factor II), as well as from acquired
causes. In acquired forms, hypercoagulability occurs due to the presence of circulating procoagulant
proteins, such as lupus anticoagulant or anticardiolipin antibodies.

Materials and Methods: In this study, we included a total of 275 patients with confirmed
thrombophilia. For each patient, we collected data regarding maternal age, number of pregnancies and
deliveries, the difference between pregnancies and deliveries (DIFF), gestational age at delivery (GP),
neonatal birth weight, and the APGAR score at birth.

Conclusions: One-way ANOVA analysis was performed to compare the number of deliveries (para)
among the three study groups: Group 1 — patients with inherited thrombophilia, Group 2 — patients with
acquired thrombophilia, and Group 3 — patients with combined inherited and acquired thrombophilia.
The results showed no statistically significant differences between the groups (p =0.55 > 0.05) regarding
the number of deliveries.
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Based on this statistical evaluation, it can be concluded that the type of thrombophilia does not
significantly influence the number of deliveries. However, differences were observed in pregnancy
outcomes, with the highest number of abortions recorded in patients with inherited thrombophilia. The
administration of low molecular weight heparins during pregnancy has several important advantages.
They do not cross the placental barrier, which makes them safe for the fetus. In addition, they are
considered drugs with a high safety profile in pregnancy when used according to medical indications.
Administration is performed via subcutaneous injections, allowing effective therapeutic control and
relatively easy use in clinical practice.

Keywords: Thrombophilia, pregnancy, hypercoagulability
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Abstract

The brain—gut—mental health connection has emerged as an important area of research in medical
science. The gut and brain communicate through a complex network known as the gut-brain axis,
which involves neural, hormonal, and immune pathways. Recent studies show that gut microbiota play
a significant role in regulating mood, cognition, stress response, and emotional behavior. Imbalances
in intestinal microorganisms, known as dysbiosis, have been associated with mental health disorders
such as anxiety, depression, autism spectrum disorder, and stress-related illnesses. Dietary habits,
antibiotics, probiotics, and lifestyle factors can influence gut microbial composition and thereby affect
mental wellbeing. Researchers are exploring the therapeutic potential of probiotics, prebiotics, and
nutritional interventions in improving mental health outcomes. Understanding the relationship
between gut health and brain function may lead to innovative approaches for the prevention and
treatment of psychiatric and neurological disorders, improving overall quality of life and healthcare
outcomes.

Keywords: Gut—Brain Axis ;Mental Health ;Gut Microbiota ;Depression ;Anxiety ;Probiotics
;Dysbiosis ;Neurotransmitters ;Psychological Disorders
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DIAGNOSTIC UTILITY OF HPV-16/18 E6 MRNA FOLD CHANGE MEASURED BY IN-
HOUSE QPCR IN CERVICAL CANCER TRIAGE FOR DIFFERENTIATION OF CIN3 AND
CERVICAL CANCER FROM LOWER-GRADE LESIONS

Dr Halima Khanom Antora

Bangladesh Medical University (BMU)

ABSTRACT

INTRODUCTION: Cervical cancer is a significant public health issue in low- and middle-income
countries due to limited screening and triage options. While HPV DNA testing is sensitive, it cannot
differentiate transient from transforming infections. This study developed and validated an in-house
semi-quantitative real-time PCR (qPCR) assay for HPV-16/18 E6/E7 mRNA to enhance risk
stratification.

METHODS: A SYBR Green—based qPCR assay was optimized using genotype-specific primers for
HPV-16/18 E6/E7 and the RPS9 housekeeping gene. Primer concentration, cycling conditions, melt-
curve specificity, and Ct cutoffs were systematically determined. Ct thresholds were established using
40 HPV DNA-—positive clinical samples (25 E6/E7 mRNA—positive and 15 negative), supported by
ROC analysis and Youden’s index. Comparative analytical validation against a commercial assay
assessed sensitivity and specificity.

FINDINGS: Clinical evaluation was performed on 70 HPV DNA—positive cervical swab samples with
histopathological confirmed diagnoses ranging from chronic cervicitis to invasive carcinoma. E6 mRNA
positivity increased significantly with disease severity (p<0.001) and showed a strong inverse
correlation with HPV DNA load (R? = —0.89, p<0.001). ROC analysis identified E6 fold change (E6
FC) as the most accurate marker for distinguishing CIN3+ lesions from lower-grade disease (AUC =
0.9329). An optimal cutoff of E6 FC >0.648 yielded 95.24% sensitivity and 86.36% specificity.

SUMMARY: The in-house assay demonstrated robust analytical performance (85% sensitivity, 100%
specificity). These findings highlight E6 fold change as a reliable molecular triage marker and support
the use of this effective in-house qPCR assay to strengthen cervical cancer screening and triage
strategies.

KEYWORDS: HPV; E6/E7 mRNA; qPCR; Cervical Cancer; CIN; Cancer triage.
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Abstract

Aims: The present work is carried out to explore the neuroprotective effect of Lemon verbena
methanolic extract in rats rendered diabetic by streptozotocin injection on affective disorders, based on
neurobehavioral tests and oxidative stress mechanism in the prefrontal cortex.

Methods: 24 Wistar rats were divided into 4 groups: the Normal control group administered with
distilled Water, and 3 groups rendered diabetics by STZ injection: the diabetic control, the diabetic group
treated with metformin (300mg/kg), also with LVME (225mg/kg bw) during 28 days. A battery of
behavioural tests was conducted to evaluate anxiety and depression. A biochemical analysis was
performed to measure oxidative stress markers in the prefrontal cortex.
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Results: This study showed that streptozotocin injection compromised affective behavior, elevated
prefrontal cortex oxidative stress, such as NO and MDA levels, and decreased catalase activity compared
to a normal control. However, treatment with LVME improved the affective disorders, attenuated STZ-
induced oxidative stress, and increased the activity of antioxidant enzymes.

Conclusions: In conclusion, this study suggests that lemon verbena methanolic extract has a
neuroprotective effect against STZ-induced affective disorders, which may be related to attenuating
oxidative stress in the hippocampus in diabetic rats.

Keywords: Affective disorders, Streptozotocin, Oxidative Stress, Prefrontal cortex, Lemon Verbena
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Abstract

Glutathione (GSH) is an important substance that is naturally produced in our bodies. However, due to
lifestyle and other factors, GSH levels decrease with age, weakening the body's protection against
oxidative stress, toxins, and viruses. The aim of our study — to discusses the benefits of GSH for the
body based on the latest scientific research. It is also important to answer the questions: Can a proper
diet ensure the necessary amount of GSH in the body? Can we run out of it? Or maybe it is worth taking
GSH supplements?

All studies show that GSH is a powerful antioxidant that plays a crucial role in maintain-ing various
physiological processes in the body. It offers several benefits, primarily through its antioxidant
properties and involvement in detoxification and immune reg-ulation. This effect has potential
implications for various health conditions associated with oxidative stress and inflammation, including
neurodegenerative diseases, cardi-ovascular diseases, and metabolic disorders. Whether through diet or
supplementa-tion, ensuring adequate GSH levels can have profound benefits on longevity, immuni-ty,
and overall well-being. There are many foods known to contain GSH, and there are also many GSH
supplements available on the market, but precursor-based supple-ments and compounds that activate
GSH synthesis pathways show stronger and more consistent increases in human GSH than eating
GSH-containing foods or supplements. A diet rich in protein (for amino acids) and phytochemical-dense
plants can support this, while targeted precursors (e.g., glycine, y-glutamylcysteine) and Nrf2-activating
foods or agents provide the most robust increases shown so far. Such supplementation can be beneficial,
and it is most effective when combined with a diet rich in sul-fur-containing foods and other nutrients
that support GSH synthesis.

Keywords: Glutathione, Antioxidant, Detoxification, Anti-Aging
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Abstract

Background and Objectives: Obesity during pregnancy is associated with an increased risk for both
the mother and the fetus. The literature shows that a body mass index (BMI) > 35 kg/m? significantly
increases the risk of type 2 diabetes mellitus, gestational diabetes, pregnancy-induced hypertension,
preeclampsia, as well as fetal macrosomia. In this context, preterm birth represents one of the major
challenges of modern medicine, having a significant impact on neonatal mortality and morbidity,
particularly in newborns from pregnancies complicated by maternal obesity. The BodyMetrix system,
originally used for assessing body composition in athletes, provides a fast and accurate ultrasound-based
method for measuring subcutaneous fat thickness. In this study, the device was applied to pregnant
women for the early identification of changes in body composition, with the aim of implementing a
preventive protocol against excessive weight gain and reducing risks associated with increased adipose
tissue accumulation.

The operating principle of the BodyMetrix system is based on the emission of an ultrasonic signal that
passes through tissues, followed by the recording of reflected waves at the interface between structures
with different densities, such as fat-muscle or muscle-bone. This technology enables a rapid, non-
invasive, and reproducible assessment of body composition.

Materials and Methods: In our study, we used the Jackson & Pollock four-site equation for the
assessment of body composition. Subcutaneous skinfold thickness was measured at the following sites:
triceps, waist, hip, and thigh. Body composition is estimated by quantifying the thickness of
subcutaneous fat across multiple body sites, and the number of measurement sites varies depending on
the applied formula. Thus, methods may range from a single approximate measurement, such as at the
biceps, to more complex protocols involving up to nine sites, which provide a more accurate estimation
of body composition.
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Conclusions: Obesity among pregnant women is a major public health issue with a significant impact
both during pregnancy and in the long term. Reducing short- and long-term effects on both mother and
newborn can be achieved through appropriate weight monitoring and management during pregnancy.
However, the most effective strategy remains the adoption of a healthy lifestyle starting in the
preconception period, which helps reduce the risk of obesity and related complications during
pregnancy.

Keywords: Body Metrix system, pregnancy, obesity
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ABSTRACT

Climate change refers to long-term changes in the average condition of the climate or its variability that
persist for decades or longer. According to the Intergovernmental Panel on Climate Change, it involves
measurable changes in climate elements such as temperature and rainfall that have lasting impacts on
ecosystems. Climate change is caused by both natural and human factors. This paper aimed at creating
awareness on climate change and soil properties in the tropics. Activities such as industrialization,
burning of fossil fuels, gas flaring, urbanization, agriculture and deforestation increase the concentration
of greenhouse gases in the atmosphere or reduce carbon sinks. Climate change affects physical,
chemical and biological properties of soils in the tropics. The effects include; soil erosion, soil structure
breakdown, compaction and surface crusting, soil moisture instability and desertification (physical); loss
of soil organic matter, nutrient leaching and soil acidification, reduced cation exchange capacity,
phosphorus fixation, and salinity (chemical); microbial population changes, decline in soil fauna,
reduced root growth and reduced soil biodiversity (biological). With the awareness from this study,
tropical farmers will be equipped with the proper information on the causes of decline in soil fertility
which will guide the farmers on the soil management practices to adopt to mitigate the effects of climate
change on soil properties. It is therefore recommended that information on climate change and soil
properties in the tropics be made available for tropical farmers.

Keywords: Climate Change, Soil Properties, Tropics, soil, effects
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THE IMPACT OF SUPPLY CHAIN ON FOOD WASTAGE IN SOUTH ASIA
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ABSTRACT

This study investigates the impact of supply chain on food wastage in South Asian countries over the
period 2007 to 2024, a region where infrastructural limitations continue to challenge food security.
Using the Logistics Performance Index (LPI) as a proxy for supply chain, the research employs a panel
econometric framework to examine both the short-run and long-run relationships between supply chain
performance and food wastage. A Panel Autoregressive Distributed Lag (Panel ARDL) model and a
double-log functional specification were applied to capture dynamic adjustments. Alongside the main
independent variable, the analysis incorporates critical control factors including access to electricity (%
of population), completion rate of primary education, urbanization rate, and road density, all of which
influence the functioning of food distribution systems. The empirical findings reveal that improvements
in supply chain measured through LPI, significantly reduce food waste in both the short and long run,
highlighting the role of logistics and infrastructure in ensuring food reaches consumers without
deterioration. Access to electricity and road density also exhibit negative relationships with food waste,
suggesting that stronger infrastructure reduces losses throughout the food supply chain. In contrast, rapid
urbanization shows a positive association with food waste, indicating pressures on distribution networks
in densely populated areas. The model demonstrates strong explanatory power, confirming the
robustness and reliability of the results. By focusing on the interconnectedness between supply chain
performance and food waste, this study addresses two core research questions: How does supply chain
influence food waste in South Asia? and what role do infrastructural and socio-economic factors play in
shaping this relationship? The findings offer valuable insights for policymakers, logistics planners, and
development stakeholders, providing strategies to strengthen supply chain systems, reduce food losses,
and enhance food security and sustainable development across South Asia.
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Abstract

Triazole-based acetamides serve as important scaffolds for various pharmacologically active drugs. In
the present work, structural hybrids of 1,2,4-triazole and acetamides were furnished by chemically
modifying 2-(4-isobutylphenyl) propanoic acid (1). Target compounds 7a—f were produced in
considerable yields (70-76%) by coupling the triazole of compound 1 with different electrophiles under
different reaction conditions. These triazole-coupled acetamide derivatives were verified by
physiochemical and spectroscopic (HRMS, FTIR, CNMR, and '"HNMR,) methods. The anti-liver
carcinoma effects of all of the derivatives against a HepG2 cell line were investigated. Compound 7f,
with two methyl moieties at the ortho-position, exhibited the highest anti-proliferative activity among
all of the compounds with an IC50 value of 16.782 g/mL. 7f, the most effective anti-cancer molecule,
also had a very low toxicity of 1.190.02%. Molecular docking demonstrates that all of the compounds,
especially 7f, have exhibited excellent binding affinities of 176.749 kcal/mol and 170.066 kcal/mol to
c-kit tyrosine kinase and protein kinase B, respectively. Compound 7f is recognized as the most suitable
drug pharmacophore for the treatment of hepatocellular carcinoma.

Key words: 2-(4-isobutylphenyl) propanoic acid; hepatocellular carcinoma; anti-cancer; 1,2,4-triazole;
molecular docking; acetamides
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ABSTRACT

Background: Mouth ulcers are common painful lesions affecting the oral mucosa and significantly
reducing quality of life by causing pain, irritation, and difficulty in eating and speaking. Current
treatment options often provide only symptomatic relief and may be associated with limitations such as
side effects and recurrence. Hence, there is a growing interest in developing safe and effective natural
therapies for the management of mouth ulcers. Bauhinia Racemosa, a medicinal plant rich in flavonoids,
tannins, and saponins, possesses anti-inflammatory, antimicrobial, and wound-healing properties,
making it a promising candidate for anti-ulcer formulation development.

Mechanism of Action: The formulated anti-ulcer gel utilizes the unique phytochemical constituents of
Bauhinia Racemosa extract to exert therapeutic effects. Flavonoids and tannins help reduce
inflammation and oxidative stress, while saponins contribute to tissue repair and wound healing. The
gel also exhibits antimicrobial activity, preventing secondary infections and promoting faster ulcer
healing. These combined actions aid in pain reduction, ulcer size reduction, and restoration of normal
oral mucosa.

Therapeutic Perspectives: The present study focuses on the development and evaluation of an anti-
ulcer gel containing Bauhinia Racemosa extract for the treatment of mouth ulcers. The efficacy of the
gel will be assessed based on pain relief, healing promotion, reduction of oral discomfort, safety, and
tolerability. The study will also compare the effectiveness of the formulated gel with conventional
therapies and evaluate recurrence rates after treatment. This research aims to provide scientific evidence
supporting the clinical use of a safe, natural, and effective herbal formulation for mouth ulcer
management while contributing to future advancements in herbal therapeutic products.

Conclusion: The developed Bauhinia Racemosa anti-ulcer gel shows promising potential as a natural
and effective treatment option for mouth ulcers. Its anti-inflammatory, antimicrobial, and wound-
healing properties may provide enhanced ulcer healing and symptomatic relief with minimal side effects.
This study contributes to the growing scientific interest in herbal formulations and highlights the
potential of natural products in oral ulcer therapy.
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Abstract

Chemotherapy-induced neurotoxicity, encompassing cognitive decline and peripheral neuropathy,
severely compromises cancer patients' quality of life. This is particularly evident in colorectal cancer
(CRC) treatments involving oxaliplatin, a widely prescribed agent notorious for its neurotoxic profile.
To mitigate this clinical challenge, current pharmacogenetic research focuses on identifying specific
genetic variants that dictate individual responses to oxaliplatin. This research aims to optimize clinical
management by integrating genetic screening and predictive biomarkers into personalized treatment
paradigms. Preemptively identifying patients with a genetic predisposition to severe neurotoxicity
allows oncologists to consider alternative therapies, thereby sparing patients from debilitating adverse
events. Beyond improving patient safety, this personalized approach offers substantial
pharmacoeconomic advantages; minimizing unnecessary oxaliplatin use in high-risk individuals
significantly reduces the financial strain on social security systems. Furthermore, genotype-guided care
prevents unplanned treatment interruptions that could otherwise derail a patient's therapeutic trajectory.
Ultimately, advancing precision medicine in CRC promises safer, more cost-effective, and highly
optimized therapeutic outcomes.

Keywords: Oxaliplatin , chemotherapy, colorectal cancer , neurotoxicity, biomarkers.
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Abstract
Introduction

Scorpionism is a major public health issue in North Africa, particularly due to the neurotoxic venoms
of Androctonus mauretanicus (Am) and Buthus occitanus (Bo), which cause severe multisystem
dysfunction. The aim of this study is to compare the toxicity of these venoms, known for their
dangerousness, and to evaluate the effectiveness of a polyvalent antivenom in neutralizing them.

Methods

The toxicity of the venoms was assessed by determining the median lethal dose (LD50). The venoms
were injected intraperitoneally into mice, with mortality monitored at 24 and 48 hours. In addition, the
efficacy of the antivenom was evaluated by the median effective dose (ED50), administered by the same
route. The results were analyzed using GraphPad Prism software.

Results

The results show that the venom of Androctonus mauretanicus is the most toxic (597ug/kg), while the
venom of Buthus occitanus is the least toxic (890.1pg/kg). The antivenom, composed of F(ab'):
fragments of antibodies specific to the three venoms, shows significant neutralization against the venom
of Buthus occitanus, but is less effective against Am.

Conclusion

This study reveals the critical urgency of scorpionic envenomations, due to the high virulence of the
venoms involved, and insists on the indispensable development of polyvalent antivenoms capable of
effectively neutralizing this toxic diversity. This progress is essential to optimize clinical management
and drastically reduce the associated morbidity and mortality.
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Abstract

Exosomes are cell-derived nanovesicles carrying protein, lipid, and nucleic corrosive for discharging
cells, and act as noteworthy flag transport vectors for cell-cell communication and resistant tweak.
Immune-cell-derived exosomes have been found to contain atoms included in immunological pathways,
such as MHCII, cytokines, and pathogenic antigens. Tuberculosis (TB), caused by Mycobacterium
tuberculosis (MTB), remains one of the foremost deadly irresistible infections. The pathogen for
tuberculosis get away the safe defense and proceeds to duplicate in spite of thorough and complicate
have cell components. The infected-cell-derived exosomes beneath this circumstance are found to
trigger distinctive resistant reactions, such as aggravation, antigen introduction, and actuate consequent
pathways, highlighting the basic part of exosomes in anti-MTB resistant reaction. Also, as a novel kind
of conveyance framework, exosomes appear potential in creating unused immunization and treatment
of tuberculosis. We here summarize later research progress with respect to exosomes within the safe
environment amid MTB disease, and assist talk about the potential of exosomes as conveyance
framework for novel anti-MTB immunizations and treatments.

Keywords: Mycobacterium tuberculosis; exosomes; extracellular vesicles; immune evasion; innate
immunity; vaccine.
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Abstract

The widespread use of pesticides has become an essential component of modern agriculture to ensure
food security and improve crop productivity in response to rapid population growth. However,
increasing human exposure to these chemical substances has raised major public health concerns
worldwide. Exposure may occur through occupational activities, environmental contamination, or the
consumption of contaminated food and water, affecting both agricultural workers and the general
population. Vulnerable groups such as children, pregnant women, and the elderly are particularly at risk
due to increased biological susceptibility.

Pesticides may enter the body through dermal, respiratory, and oral exposure pathways, leading to both
acute and chronic health effects. Acute poisoning may cause nausea, respiratory distress, and
neurological symptoms, whereas long-term exposure has been associated with cancers, endocrine
disruption, reproductive disorders, and neurodegenerative diseases. These effects are mediated through
several biological mechanisms, including oxidative stress, DNA damage, epigenetic alterations,
endocrine interference, and neurotoxicity. Despite growing evidence, important challenges remain in
exposure assessment, evaluation of mixture effects, and extrapolation of experimental data to human
populations. Our communication aims to provide an overview of the main routes of exposure, vulnerable
populations, biological mechanisms, and health consequences associated with pesticides, while
highlighting current research limitations.

Keywords: pesticides, health, acute poisoning, long term exposure. Diseases.
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OZET

Unun renk parametreleri (L*, a*, b*), noodle {iriinlerinde tiiketici algisin1 dogrudan etkileyen temel
kalite gostergelerinden biridir. Bu c¢alismada, farkli un orneklerinin renk ozelliklerinin noodle
iirlinlerinin duyusal kabul edilebilirligi iizerindeki etkisi incelenmistir.

Caligmada L* degeri 88.4 &+ 0.6 ile 92.1 & 0.4 arasinda degisen yiiksek beyazlik seviyesine sahip unlar
ile daha diistik L* degerine (84.7 £ 0.5) sahip unlar kullanilmistir. Noodle 6rnekleri standart iiretim
kosullarinda hazirlanmig ve renk Slgiimleri CIE Lab* sistemine gore gergeklestirilmistir. Duyusal
analizler yar1 egitimli panelistler tarafindan renk, goriiniim ve genel kabul edilebilirlik agisindan
degerlendirilmistir.

Sonuglar, L* degerinin tiiketici algisi iizerinde belirleyici oldugunu gostermistir (p < 0.05). Yiiksek L*
degerine sahip noodle &rnekleri daha agik renkli ve parlak goriiniim sergileyerek daha yiiksek genel
kabul edilebilirlik skorlar1 almistir (4.3 = 0.2). Buna karsilik diisiik L* degerine sahip 6rneklerde daha
koyu ve mat goriiniim nedeniyle kabul edilebilirlik skoru 3.6 & 0.3’e diigmiistiir. a* ve b* degerlerindeki
artigin 6zellikle sar1 tonlarin belirginlesmesine katki sagladigi ve geleneksel noodle algisini destekledigi
belirlenmistir.

Sonug olarak, unun renk parametreleri noodle tiriinlerinde tiiketici tercihlerini dogrudan etkileyen kritik
bir faktordiir. Ozellikle yiiksek L* ve dengeli b* degerleri, tiriiniin gorsel kalitesini artirarak tiiketici
kabuliinii olumlu yonde etkilemektedir..

Sonug olarak, %5-10 aralifinda bugday riiseymi ilavesi besinsel zenginlestirme ile kabul edilebilir
teknolojik kalite arasinda dengeli bir formiilasyon sunmaktadir. Bu ¢aligma, fonksiyonel olarak
zenginlestirilmis noodle Triinlerinin gelistirilmesinde riiseym kullanimina yonelik enddistriyel
uygulamalara bilimsel bir temel saglamaktadir.

Anahtar Kelimeler: Renk analizi, Lab*, noodle, tiiketici algisi, duyusal analiz.

ABSTRACT

Flour color parameters (L*, a*, b*) are key quality indicators that directly influence consumer perception
of noodle products. This study investigated the relationship between flour color properties and sensory
acceptance of noodles.

Flour samples with L* values ranging from 88.4 + 0.6 to 92.1 + 0.4 and a lower L* sample (84.7 + 0.5)
were used. Noodles were produced under standard conditions, and color measurements were conducted
using the CIE Lab* system. Sensory evaluation was performed by semi-trained panelists focusing on
color, appearance, and overall acceptability.
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Results indicated that L* value significantly influenced consumer perception (p < 0.05). Noodles
produced from high L* flour exhibited a brighter and more appealing appearance, resulting in higher
acceptability scores (4.3 £ 0.2), whereas lower L* samples showed reduced acceptance (3.6 = 0.3) due
to darker appearance. In addition, increases in a* and b* values contributed to enhanced yellow tones,
supporting traditional noodle perception.

In conclusion, flour color parameters play a critical role in shaping consumer preferences. High L*
values combined with balanced b* levels are recommended to improve visual quality and consumer
acceptance of noodle products..

Keywords: Color analysis, Lab*, noodle, consumer perception, sensory evaluation.
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Abstract

Early cancer detection is one of the most important priorities in modern medicine, essential for
improving patient survival, increasing treatment success, and reducing healthcare costs worldwide.
Traditionally, cancer diagnosis relied on routine screening methods, manual interpretation of medical
images, laboratory testing, and clinical examination. However, the integration of artificial intelligence
(A) has transformed this field into a faster, more accurate, and data-driven discipline. Contemporary
cancer diagnostics increasingly combine machine learning, deep learning, medical imaging analysis,
genomic profiling, and predictive analytics to identify malignant changes at their earliest stages. These
technologies enable rapid detection of abnormalities in radiology scans, pathology slides, blood
biomarkers, and genetic mutations with high precision. Al-powered systems can analyze mammograms,
CT scans, MRI images, and histopathological samples to detect subtle patterns often difficult for the
human eye to recognize. Natural language processing tools further assist by extracting clinically relevant
information from patient records and research databases. Advanced algorithms also support risk
stratification, allowing identification of individuals with increased probability of developing specific
cancers based on lifestyle, hereditary, and biological factors. Predictive modeling improves screening
strategies by optimizing the timing and frequency of examinations, while reducing unnecessary
procedures and false-positive results. Al technologies additionally contribute to personalized medicine
by guiding treatment selection after early diagnosis. These innovations can enhance efficiency in
hospitals, support physicians in decision-making, and expand access to diagnostic services in
underserved regions through automated systems. Despite these advantages, important challenges
remain, including data privacy, algorithm bias, clinical validation, regulatory approval, and integration
into existing healthcare systems. Ensuring transparency, ethical use, and equal accessibility of Al tools
is essential for responsible implementation. Overall, artificial intelligence improves diagnostic speed,
increases detection accuracy, supports preventive healthcare, and strengthens global cancer control
strategies. Continued research, interdisciplinary collaboration, and responsible adoption of Al
technologies are crucial for earlier diagnoses, better patient outcomes, and more sustainable healthcare
systems. The integration of Al into oncology represents a new era in cancer prevention and diagnosis,
offering physicians and researchers unprecedented opportunities to detect cancer effectively, efficiently,
and responsibly.

Keywords: artificial intelligence, early cancer detection, medical imaging, predictive modeling,
oncology diagnostics
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Abstract

Acne is one of the most common dermatological conditions during adolescence, often affecting physical
appearance, self-confidence, and emotional well-being. In moderate to severe cases, oral acne treatments
are frequently prescribed when topical therapies alone are insufficient. These medications can
significantly improve skin health and quality of life, but their use in adolescents requires careful
consideration of safety, monitoring, and individualized treatment planning. Common oral treatments
include antibiotics, hormonal therapies in some patients, and oral isotretinoin for severe or treatment-
resistant acne. Oral antibiotics may reduce inflammation and bacterial growth, but prolonged use can
contribute to antibiotic resistance, gastrointestinal side effects, and disruption of normal microbiota.
Therefore, they are usually recommended for limited durations and often combined with topical
therapies. Hormonal treatments may be effective for certain adolescents, particularly when acne is
associated with hormonal fluctuations, but they require evaluation of personal medical history and
potential risks. Oral isotretinoin is highly effective for severe acne and can lead to long-term remission;
however, it requires close medical supervision due to possible adverse effects such as skin dryness,
elevated liver enzymes, lipid changes, and potential mood-related concerns. It is also strictly
contraindicated during pregnancy because of serious fetal risks. Regular follow-up appointments,
laboratory monitoring when indicated, and adherence to prescribing guidelines are essential for safe use.
Psychological aspects are equally important, as acne itself may affect mental health, and treatment plans
should consider emotional well-being alongside physical symptoms. Education about realistic
expectations, side effect management, skincare routines, and medication adherence can improve
outcomes and reduce complications. Despite the benefits of oral therapies, challenges remain, including
misuse of antibiotics, inconsistent monitoring, stigma around treatment, and unequal access to
dermatologic care. Overall, oral acne treatments can be safe and effective for adolescents when
prescribed appropriately, monitored carefully, and tailored to individual needs. Continued research,
patient education, and evidence-based clinical practice are important for optimizing outcomes while
minimizing risks. Responsible management of adolescent acne supports both skin health and broader
physical and emotional well-being.

Keywords: acne, adolescents, oral treatments, isotretinoin, antibiotics, dermatology safety
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OZET

Yenilebilir film ve kaplamalar; nem, karbondioksit, oksijen, tat, aroma transferini kontrol ederek gida
maddelerinin raf dmriinii, kalitesini korumay1 amaglayan gida ylizeylerine veya gida katmanlar1 arasina
cesitli yontemlerle uygulanan yenilebilir nitelikteki ince tabakalardir. Gida maddelerine uygulanan bu
kaplama materyalleri protein, yag ve polisakkarit kokenlidir.

Yenilebilir ambalaj malzemeleri antioksidanlar, renklendiriciler, postbiyotikler, prebiyotikler,
probiyotikler gibi fonksiyonel bilesenlerin tasiyicilar1 olarak kullanilmakta; biyoaktif ambalaj
malzemeleri olarak fonksiyonel gidalarin {iretilmesine olanak saglamaktadirlar.

Bu calismada probiyotik Lactobacillus plantarum Ualp05 susu eklenerek karbonhidrat ve protein esaslh
yenilebilir kaplama materyali {iretilerek gidanin raf 6mriinii uzatmak, probiyotik 6zellik kazandirmak
ve kalite Ozelliklerini iyilestirmek amaglanmistir. Sodyum kazeinattan %5; sodyum aljinattan %?2;
nisastandan %3 oraninda alinarak iretilen filmlere L. plantarum Ualp05 probiyotik susu 10 ® kob/g
olarak ilave edilmistir. Probiyotik ilave edilmeyen filmler kontrol grubu olarak kullanilmistir. Filmlerde
pH, kalinlik, nem, renk Ol¢iimii, agirlik 6l¢limii yapilmistir. Oksijen ve su buhar gecirgenligi,
antioksidan kapasitesi ile fenolik madde miktarina bakilmistir. Taramali elekron mikroskobu (SEM)
analizi yapilmistir. Ayrica iiretilen filmlerde depolamanin 1,7,15 ve 30. giinlerinde L. plantarum Ualp05
bakteri canliligina bakilmistir.

Kontrol ve deneme gruplar1 arasinda pH, kalinlik, renk degerleri, oksijen gecirgenligi, su buhari
gegirgenligi, agirlik, antioksidan kapasite ve fenolik madde miktar1 benzerlik gostermistir. SEM
analizlerinde kontrol grubunda daha diizenli ve siki yap1 goriiliirken deneme grubunda daha yumusak
esnek yap1 goriilmiis ve L. plantarum Ualp05 probiyotik susu gozlenmistir. Deneme grubu nem
ortalamasinin kontrol grubu nem ortalamasina kiyasla yaklasik % 30,52 oraninda daha yiiksek oldugu
goriilmiistiir. Probiyotik sus nem tutma kapasitesini arttirmigtir. Bunun probiyotiklerin depolama
boyunca canliligini korumasinda etkili oldugu ve tekstiirde de iyilesme sagladigi goriilmiistiir.
Depolama siiresince L. plantarum UalpO5bakterisinin 1. giin analizlerinde 10 ° kob/g; 7. giin
analizlerinde 10 ®kob/g; 14. giin analizlerinde 10 ® kob/g; 30. giin analizlerinde ise 10 ® kob/g oldugu
gozlenmistir. 1. glin analizlerinde artig goriilmesinin nedeni kullanilan film kompozisyonunun bakteriyi
beslemesi olarak diistiniilmektedir. Sonraki gilinlerde ise 1 birim azalma ile baglangigtaki seviyesini
korudugu goézlemlenmistir.

Sonug olarak iiretilen filmlerin probiyotik etkisinin oldugu goriilmiistiir.

Anahtar Kelimeler: Probiyotik, L. plantarum, Yenilebilir Kaplama Materyali
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EDIBLE COATING MATERIAL CONTAINING PROBIOTICS

ABSTRACT

Edible films and coatings are thin edible layers applied to food surfaces or between food layers through
various methods in order to preserve the shelf life and quality of food products by controlling the transfer
of moisture, carbon dioxide, oxygen, taste, and aroma. These coating materials are derived from
proteins, lipids, and polysaccharides. Edible packaging materials are used as carriers of functional
components such as antioxidants, colorants, postbiotics, prebiotics, and probiotics, thereby enabling the
production of functional foods as bioactive packaging materials.

In this study, a carbohydrate- and protein-based edible coating material was produced by incorporating
the probiotic strain Lactobacillus plantarum Ualp05 in order to extend the shelf life of foods, provide
probiotic properties, and improve quality characteristics. Films were produced using 5% sodium
caseinate, 2% sodium alginate, and 3% starch, and the probiotic strain L. plantarum Ualp05 was added
at a level of 10® cfu/g. Films without probiotic addition were used as the control group. pH, thickness,
moisture, color, and weight measurements were performed on the films. Oxygen and water vapor
permeability, antioxidant capacity, and total phenolic content were also evaluated. Scanning electron
microscopy (SEM) analysis was conducted. In addition, the viability of L. plantarum Ualp05 in the
produced films was monitored on the 1st, 7th, 15th, and 30th days of storage.

No significant differences were observed between the control and experimental groups in terms of pH,
thickness, color values, oxygen permeability, water vapor permeability, weight, antioxidant capacity,
and phenolic content. SEM analyses revealed a more regular and compact structure in the control group,
whereas a softer and more flexible structure was observed in the experimental group, along with the
presence of the probiotic strain L. plantarum Ualp05. The average moisture content of the experimental
group was approximately 30.52% higher than that of the control group. The probiotic strain increased
the moisture retention capacity. This increase was found to contribute to maintaining probiotic viability
throughout storage and also improved the texture of the films. During storage, L. plantarum Ualp05
counts were observed as 10° cfu/g on day 1, 108 cfu/g on day 7, 10 cfu/g on day 14, and 108 cfu/g on
day 30. The increase observed on day 1 was attributed to the nutritive effect of the film composition on
the bacteria. In the following days, it was observed that the bacterial count decreased by one logarithmic
unit but maintained its initial level thereafter.

As a result, the produced films were found to exhibit probiotic effects.

Keywords: Probiotic, L. plantarum, Edible Coating Material
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Abstract

Natural landscapes of ecological and scenic significance remain underutilized resources for restorative
built environments, particularly in developing contexts where the integration of tourism, ecology, and
design is still emerging. Gurara Waterfalls in Niger State, Nigeria, represents one such resource,
characterized by notable hydrological, ecological, and cultural attributes. This study evaluates the
potential for applying biophilic design principles as a framework for developing architecture that is
restorative, ecologically responsive, and contextually grounded within its natural setting.

Drawing on Kellert and Calabrese’s biophilic design framework, encompassing direct experience of
nature, indirect experience of nature, and the experience of space and place, the study examines the
site’s natural affordances, including water features, riparian vegetation, topographic variation, and
ambient sensory conditions. A qualitative methodology is adopted, integrating site analysis, precedent
review of biophilic resort environments, and an evaluation matrix based on established biophilic
indicators to guide interpretation.

Findings indicate that Gurara Waterfalls possesses significant biophilic potential across multiple sensory
and spatial dimensions, making it highly suitable for sensitive design intervention. Design strategies
guided by biophilic principles can enhance visitor wellbeing, support ecological conservation, and
promote sustainable tourism development while maintaining environmental integrity. The study
contributes to interdisciplinary discourse by demonstrating the relevance of biophilic design as an
effective approach to eco-resort development in ecologically sensitive landscapes within sub-Saharan
Africa.

Keywords: Biophilic design; Eco-tourism; Gurara Waterfalls; Landscape ecology; Sustainable
development; Nigeria.
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FIXED-POINT APPROXIMATION FOR GENERALIZED NON-EXPANSIVE MAPPINGS IN
BANACH SPACE

Alemu Mitiku Workie,
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Mollalgn Haile Takele
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ABSTRACT

This thesis presents research on fixed-point theory and approximation approaches for generalized
nonexpansive mappings in Banach spaces. The work focuses on a new class of mappings satisfying a
novel mathematical condition termed Condition B vy,u,n,0, which progressively extends previous
frameworks in the field.

The research tracks the evolution of generalized mappings, beginning with Suzuki's fundamental work
on condition (C), then going through the two-parameter condition B_vy,u proposed by Patir et al. and the
three-parameter extension condition B_vy,u,n by Abdeljawad et al. The novel addition provides a fourth
parameter 0 to produce Condition B vy,um,0, which enables the representation of mappings not
previously recorded while keeping convergence qualities.

A new iteration approach is developed to approximate fixed points of mappings satisfying condition
B v, i, n, 6. The iteration process is defined with sequences and parameter sequences in (0,1), offering
a computational foundation for finding fixed points in uniformly convex Banach spaces. This work
blends theoretical extensions with practical iteration strategies for solving fixed-point problems in
nonlinear functional analysis.

Keywords: Fixed point, generalized non-expansive mappings, uniformly convex Banach space
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THE ROLE OF FOOD-PROCESSING-WASTE-DERIVED NATURAL COATINGS IN
EXTENDING THE SHELF LIFE OF TABLE EGGS FROM A CIRCULAR ECONOMY
PERSPECTIVE

DONGUSEL EKONOMI PERSPEKTIFINDEN GIDA iSLEME ATIKLARINDAN ELDE
EDIiLEN DOGAL KAPLAMALARIN SOFRA YUMURTALARININ RAF OMRUNUN
UZATILMASINDAKI ROLU

Dr. Samiye AKIN ADAL,

Afyon Kocatepe University, Faculty of Engineering, Department of Food Engineering, Afyonkarahisar,
Tiirkiye., ORCID ID: https://orcid.org/0009-0003-6840-0705

ABSTRACT

Eggs are one of the most widely consumed animal-protein foods, but their porous shell structure results
in rapid moisture loss, carbon dioxide loss and microbial penetration during storage, leading to losses
of 10-15% of the world’s table-egg production. Natural edible coatings are a low-cost, energy-efficient
alternative to refrigeration; to date, the published literature has only considered commercial
biopolymers, such as chitosan, alginate, pectin, gelatin, whey protein and zein, with the latest systematic
review of the literature. The waste-derived coating biopolymers are classified as follows: cheese whey
(dairy plants); chitosan (crustacean processing); gelatin and collagen (fish skin and scale residues); rice
protein and oilseed press-cake proteins (cereal and oilseed industries); pectin (fruit-peel pomace);
eggshell powder and eggshell-membrane protein (egg-industry by-products); and active compounds
(propolis, essential oils, plant extracts) (beekeeping and plant-processing residues). The recovery
pathways include traditional solvent extraction and green technologies such as ultrasound-assisted,
microwave-assisted and supercritical-CO, extraction, deep eutectic solvents and enzymatic hydrolysis.
Functional performance evidence indicates that waste-derived coatings preserve Haugh unit, yolk index
and albumen pH for three to six weeks at ambient temperature, with reported weight-loss reductions of
30-45% as compared to uncoated controls. The safety, regulatory and sustainability aspects are
discussed in the context of European Green Deal, Farm-to-Fork Strategy and SDG 2, 12 and 13. The
present study’ s synthesis demonstrates the potential of biopolymers derived from waste sources to offer
both effective shelf-life extension and a direct alignment with circular-economy principles, providing a
basis for next generation sustainable egg-coating technologies, and identifying priority gaps in
standardised reporting, scale-up readiness and life-cycle quantification.

Keywords: Table egg, shelf-life extension, edible coating, food waste valorization, circular economy,
biopolymer.

OZET

Yumurta, diinya genelinde en ¢ok tiiketilen hayvansal protein kaynakli gidalardan biridir; ancak
kabugunun goézenekli yapisi, depolama siirecinde hizli nem kaybina, karbondioksit kaybma ve
mikrobiyal penetrasyona yol agmakta ve diinya sofra yumurtasi tiretiminin %10—15'i oraninda kayiplara
neden olmaktadir. Dogal yenilebilir kaplamalar, sogutmaya alternatif diisiik maliyetli ve enerji verimli
bir yaklagim sunmaktadir; ancak giiniimiize kadar yayimlanan literatiir ve mevcut en giincel sistematik
derleme, yalnizca kitosan, aljinat, pektin, jelatin, peynir alt1 suyu proteini ve zein gibi ticari
biyopolimerleri ele almistir. Bu c¢alismada, atik-temelli kaplama biyopolimerleri su sekilde
siniflandirilmistir: peynir alti suyu (siit isleme tesisleri); kitosan (kabuklu deniz iiriinleri isleme); jelatin
ve kollajen (balik deri ve pul atiklar1); piring proteini ve yagl tohum kiispesi proteinleri (tahil ve yaglh
tohum endiistrileri); pektin (meyve kabugu posasi); yumurta kabugu tozu ve yumurta kabugu zari
proteini (yumurta enddistrisi yan iriinleri); ve aktif bilesenler (propolis, ugucu yaglar, bitki ekstreleri)
(aricilik ve bitki isleme atiklar1). Geri kazanim yontemleri, geleneksel solvent ekstraksiyonundan
ultrasonik destekli, mikrodalga destekli ve siiperkritik CO: ekstraksiyonu, derin tektik solventler ve
enzimatik hidroliz gibi yesil teknolojilere kadar uzanan genis bir yelpazeyi kapsamaktadir. Fonksiyonel
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performans verileri, atik-temelli kaplamalarin oda sicakliginda g ile alt1 hafta boyunca Haugh birimini,
sar1 indeksini ve albumen pH'sin1 korudugunu ve kaplanmamis kontrol gruplarina kiyasla %3045
oraninda agirlik kaybi azalmasi sagladigim gostermektedir. Giivenlik, mevzuat ve siirdiiriilebilirlik
boyutlari; Avrupa Yesil Mutabakati, Tarladan Sofraya Stratejisi ve Siirdiiriilebilir Kalkinma Amaglari
(SKA) 2, 12 ve 13 gercevesinde ele alinmistir. Bu calismanin sentezi, atik kaynaklardan elde edilen
biyopolimerlerin hem etkin bir raf émrii uzatma stratejisi sundugunu hem de dongiisel ekonomi
prensipleriyle dogrudan hizalandigimi ortaya koymakta; yeni nesil siirdiiriilebilir yumurta kaplama
teknolojileri i¢in temel olusturmakta ve standartlastirilmis raporlama, teknoloji hazirlik seviyesi
degerlendirmesi ile yasam dongiisli degerlendirmesi alanlarindaki oncelikli bosluklart belirlemektedir.

Anahtar Kelimeler: Sofra yumurtasi, raf 0mrii uzatma, yenilebilir kaplama, gida atig1 degerlendirme,
dongiisel ekonomi, biyopolimer.
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BAGIMLILIK TEDAVISINDE POZITIF PSIKOLOJI YAKLASIMLARININ ETKILILIGI

EFFECTIVENESS OF POSITIVE PSYCHOLOGY APPROACHES IN ADDICTION
TREATMENT

Buse Demirel

Ogretim Gérevlisi Zeycan Dilhan Bayram - Uluslararasi Final Universitesi

Ozet

Bagimlilik, bireyin madde kullanimina veya belirli davraniglara yonelik kontrol kaybi yasamasiyla
karakterize edilen, biyolojik, psikolojik ve sosyal boyutlar1 bulunan karmasik bir halk sagligi sorunudur.
Geleneksel bagimlilik tedavileri ¢ogunlukla semptomlarin azaltilmasi ve risk davranislarinin kontrol
altina alinmasina odaklanirken, son yillarda bireyin giiclii yonlerini, psikolojik dayanikliligini ve iyi olus
diizeyini gelistirmeyi hedefleyen pozitif psikoloji yaklagimlarina ilgi artmistir. Bu sistematik derleme
caligmasimin amaci, pozitif psikoloji temelli yaklagimlarin bagimmlilik tedavisindeki etkililigini
incelemek ve mevcut literatiirde bildirilen sonuclar1 degerlendirmektir. Calisma kapsaminda bagimlilik
ve iyilesme siirecleri ile iligkili olarak pozitif psikoloji miidahalelerini ele alan ulusal ve uluslararasi
arastirmalar incelenmistir. Incelenen calismalar; umut, psikolojik dayaniklilik, yasam doyumu, 6z
yeterlik, anlam olusturma, giiclii yon farkindali§i ve sosyal destek gibi degiskenlerin bagimliliktan
iyilesme siireci lizerindeki etkilerine odaklanmaktadir. Bulgular, pozitif psikoloji temelli miidahalelerin
bireylerin psikolojik iyi olus diizeylerini artirabildigini, iyilesme motivasyonunu destekleyebildigini ve
bagimlilikla miicadelede koruyucu psikolojik kaynaklar1 giiclendirebildigini gostermektedir. Bununla
birlikte, dogrudan bagimliligi azaltma ve niiksii Onleme iizerindeki etkilerin arastirmalar arasinda
farklilik gosterdigi goriilmektedir. Mevcut literatiir dogrultusunda pozitif psikoloji yaklasimlarinin
bagimlilik tedavisinde tek bagina bir yontem olmaktan ziyade, mevcut psikoterapi ve rehabilitasyon
siireglerini destekleyici bir yaklasim olarak degerlendirilebilecegi diisliniilmektedir. Konuyla ilgili daha
giiclii sonuglara ulagabilmek i¢in genis O6rneklemli ve uzun dénemli deneysel ¢alismalara ihtiyag
bulunmaktadir

Anahtar Kelimeler: madde bagimliligi, davranigsal bagimlilik, pozitif psikoloji, bagimlilik tedavisi,
Abstract

Addiction is a complex public health problem characterized by a loss of control over substance use or
specific behaviors, involving biological, psychological, and social dimensions. While traditional
addiction treatments primarily focus on reducing symptoms and controlling risky behaviors, there has
been a growing interest in recent years in positive psychology approaches that aim to enhance
individuals’ strengths, psychological resilience, and well-being. The purpose of this systematic review
is to examine the effectiveness of positive psychology-based approaches in addiction treatment and to
evaluate the findings reported in the existing literature. Within the scope of this study, national and
international research addressing positive psychology interventions in relation to addiction and recovery
processes were reviewed. The studies examined focus on variables such as hope, psychological
resilience, life satisfaction, self-efficacy, meaning-making, strengths awareness, and social support in
relation to recovery from addiction. The findings indicate that positive psychology-based interventions
may enhance individuals’ psychological well-being, support recovery motivation, and strengthen
protective psychological resources in coping with addiction. However, the effects on direct reduction of
substance use and prevention of relapse appear to vary across studies. In light of the current literature,
positive psychology approaches are considered not as a standalone treatment method but rather as a
complementary approach supporting existing psychotherapeutic and rehabilitation processes. Further
large-sample and long-term experimental studies are needed to obtain more robust conclusions on the
topic.

Keywords: substance addiction, behavioral addiction, positive psychology, addiction treatment.
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LISE GIRIS SINAVINA HAZIRLANAN OGRENCILERIN SINAV KAYGISI ILE
BASARISIZLIK NEDENLERI ARASINDAKI ILISKININ INCELENMESI

Meryem Karayasar Ertan

Kibris Saglik ve Toplum Bilimleri Universitesi

Ozet

Bu calismanin amaci, lise giris sinavina hazirlanan 6grencilerin sinav kaygisi ile basarisizlik nedenleri
arasindaki iliskinin incelenmesidir. Arastirmanin evrenini Istanbul ilinde bulunan liseye giris sinavina
hazirlanan &grenciler olusturmaktadir. Arastirmanin &rneklemi Istanbul Iline bagh Tuzla ilgesi’nde
bulunan 6zel bir kolejin liseye giris sinavi hazirlik grubunda yer alan 7. ve 8. sinifta okuyan tiim sorulara
eksiksiz cevap veren 100 6grenciden olusmaktadir. Arastirmada Kisisel Bilgi Formu, Sinav Kaygisi
Olgegi, Basarisizlik Nedenleri Anketi kullanilmistir. Arastirma bulgulari, 6grencilerin  kaygi
diizeylerinin ¢esitli demografik degiskenlere gore anlamli farkliliklar gosterdigini ortaya koymustur.
Ozellikle yeterince hazirlanamama kaygisimin kiz 6grencilerde, baskalarinin degerlendirmesine yonelik
kayginin ise 14 yas grubunda daha yiiksek oldugu; ayrica kendini algilamaya iliskin kayginin ilk
cocuklarda, anne-babasi ayr1 olanlarda ve saldirgan davranig sergileyen 6grencilerde daha yiiksek
diizeyde oldugu belirlenmistir. Calismada siav kaygisinin cinsiyet, yas ve aile yapisi gibi bireysel ve
cevresel faktorlerden etkilendigini gostermekte olup, 6zellikle kiz 6grencilerde ve dezavantajli aile
kosullaria sahip bireylerde kayginin daha yiiksek oldugu dikkat ¢ekmektedir. Bu durum, sinav
kaygisinin yalnizca akademik degil, ayn1 zamanda sosyo-kiiltiirel ve psikolojik etkenlerle sekillendigini
ortaya koymaktadir. Arastirma sonuglari, 6grencilerin sinav kaygisi diizeylerinin cinsiyet, yas, dogum
siras1 ve davranis bicimleri gibi degiskenlere gore anlamli farkliliklar gosterdigini; ozellikle kiz
ogrencilerde, 14 yas grubunda, ilk ¢gocuklarda ve saldirgan davranis sergileyen bireylerde kayginin daha
yiiksek diizeyde oldugunu ortaya koymustur. Bu bulgular dogrultusunda, 6grencilerin sinav kaygisini
azaltmaya yonelik olarak okul rehberlik servislerinin etkinliginin artirilmast ve ebeveynlere yonelik
bilin¢lendirme seminerleri diizenlenerek aile tutumlarinin iyilestirilmesi 6nerilmektedir.

Anahtar Kelimeler: Smav Kaygisi, Kaygi, Basarisizlik Nedenleri
Abstract

The aim of this study is to examine the relationship between test anxiety and reasons for failure among
students preparing for the high school entrance exam. The research population consists of students
preparing for the high school entrance exam in Istanbul. The sample consists of 100 students in the 7th
and 8th grades of a private college in Tuzla District, Istanbul, who answered all questions correctly in
the high school entrance exam preparation group. The Personal Information Form, Test Anxiety Scale,
and Reasons for Failure Questionnaire were used in the research. The research findings revealed that
the anxiety levels of the students showed significant differences according to various demographic
variables. In particular, anxiety about not being sufficiently prepared was higher in female students, and
anxiety about being evaluated by others was higher in the 14-year-old age group; it was also determined
that anxiety related to self-perception was at a higher level in firstborns, those whose parents were
divorced, and students exhibiting aggressive behavior. The study shows that test anxiety is affected by
individual and environmental factors such as gender, age, and family structure, and it is noteworthy that
anxiety is higher, especially in female students and individuals with disadvantaged family conditions.
This situation reveals that exam anxiety is shaped not only by academic but also by socio-cultural and
psychological factors. Research results show that students' exam anxiety levels differ significantly
according to variables such as gender, age, birth order, and behavioral patterns; anxiety is particularly
higher in female students, in the 14-year-old age group, among firstborns, and in individuals exhibiting
aggressive behavior. In light of these findings, it is recommended that the effectiveness of school
guidance services be increased and that awareness seminars be organized for parents to improve family
attitudes in order to reduce students' exam anxiety.

Keywords: Exam Anxiety, Anxiety, Causes of Failure
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Ozet

Mavi ayrik (Thinopyrum intermedium), serin iklim kosullarina uyum saglayabilen, uzun émiirlii, derin
kok sistemine sahip ve kuraga dayaniklilifiyla 6ne ¢ikan 6nemli ¢ok yillik bir yem bitkisidir. Mera
1slahy, siirdiiriilebilir kaba yem tiretimi ve gevresel stres kosullarina uyum agisindan degerli bir genetik
kaynak olarak degerlendirilmektedir. Bu ¢alismada, Tiirkiye’nin de i¢inde bulundugu 9 farkli iilkeden
temin edilen 96 mavi ayrik genotipinde genetik cesitlilik ve popiilasyon yapisinin iPBS-retrotranspozon
markorleri kullanilarak belirlenmesi amaglanmistir. Aragtirmada 12 iPBS-retrotranspozon primeri
kullanilmig ve toplam 365 skorlanabilir bant elde edilmistir. Bu bantlarin 337°si polimorfik olarak
belirlenmis, ortalama polimorfizm orani %94,2 olarak hesaplanmistir. Primerlere ait PIC degerleri 0,07
ile 0,44 arasinda degismis ve ortalama PIC degeri 0,28 olmustur. Ortalama etkili alel sayis1 1,48, Nei
gen cesitliligi 0,28 ve Shannon bilgi indeksi 0,43 olarak belirlenmistir. Bu sonuglar, ¢alismada kullanilan
iPBS markorlerinin mavi ayrik genotipleri arasindaki genetik farkliligi ortaya koymada etkili oldugunu
gostermektedir. Jaccard genetik uzaklik degerleri 0,07 ile 0,92 arasinda degismis ve genotipler arasinda
genis bir genetik varyasyon bulundugunu ortaya koymustur. STRUCTURE analizine gore genotipler iki
ana genetik popiilasyona ayrilmigtir. 54 genotip birinci, 26 genotip ikinci popiilasyonda yer almis, 16
genotip ise karisik genetik yap1 gostermistir. PCoA analizinde ilk iki koordinat toplam varyasyonun
%71,18’ini aciklamigtir. AMOVA sonucunda genetik varyasyonun %90’min popiilasyonlar iginde,
%10’unun ise popiilasyonlar arasinda oldugu belirlenmistir. Sonug¢ olarak, iPBS-retrotranspozon
markdrlerinin mavi ayrikta genetik ¢esitliligi belirlemede etkili oldugu ve elde edilen bulgularin genetik
kaynaklarin korunmasi ile 1slah ¢aligmalarina katki saglayabilecegi bildirilmektedir.

Anahtar Kelimeler: Thinopyrum intermedium, genetik cesitlilik, iPBS-retrotranspozon, popiilasyon
yapisi, molekiiler markor.
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Abstract

This study comparatively investigated the dehydration processes of mango (Mangifera indica L., cv.
Tommy Atkins), a tropical fruit highly susceptible to postharvest losses due to its high moisture content,
under vacuum, convective, hybrid microwave, natural (ambient), sun-drying and freeze-drying methods.
Within the scope of the research, 5 mm thick mango slices were dried by vacuum and convective drying
at two temperature levels (50°C and 70°C), by hybrid microwave drying (100 W), under natural shaded
ambient conditions (24+1°C), sun-drying (30—45°C) and by freeze-drying (-84°C, 0.1 mbar).

When the drying data were modeled with 21 different thin-layer drying models, it was determined that
the Modified Henderson and Pabis model provided the best predictive performance for vacuum drying
(50°C and 70°C), convective drying (50°C and 70°C), hybrid microwave drying, solar drying, and
freeze-drying (R%>0.9996, RMSE<1.4x107*), whereas the Alibas equation gave the closest fit for natural
drying under ambient conditions (R?>=0.9997).

Regarding color parameters, freeze-drying was the most effective method for preserving the original
color of the product, providing the highest brightness (L*: 68.90) and whitening index (WI: 43.32)
values together with the lowest browning index (BI: 114.61) among all drying methods, even surpassing
the fresh sample (L*: 65.95, BI: 175.62). Solar drying retained the lowest total color difference relative
to the fresh fruit (AE: 1.30), whereas vacuum drying produced the most pronounced color degradation,
with the highest browning index measured at 50°C (BI: 252.80) and the highest total color difference at
70°C (AE: 31.12).

In conclusion, freeze-drying was found to be the most effective method for preserving the color and
heat-sensitive nutrients of mango, while convective and microwave drying offered faster processing at
the cost of greater nutrient and color loss. The Modified Henderson and Pabis model, validated across
nearly all drying conditions, provides a reliable tool for predicting moisture loss behavior and supporting
the design of mango drying processes at an industrial scale.

Keywords: Mango, Drying Methods, Color Analysis, Thin-Layer Modeling.

FARKLI YONTEMLERLE KURUTULMUS MANGO DILIMLERININ KURUTMA
KINETIGI VE RENK PARAMETRELERI

OZET

Bu calismada, yiiksek su igerigi nedeniyle hasat sonrasi kayiplara olduk¢a duyarli olan mango
(Mangifera indica L., Tommy Atkins ¢esidi) meyvesinin vakum, konveksiyonel, hibrit mikrodalga,
dogal (ortam kosullarinda), giines ve dondurarak kurutma yontemleri altindaki kurutma siiregleri
karsilagtirmali olarak incelenmistir. Arastirma kapsaminda 5 mm kalinligindaki mango dilimleri, vakum
ve konveksiyonel firinda iki farkli sicaklikta (50°C ve 70°C), hibrit mikrodalga firinda (100 W), dogal
golgeli ortam kosullarinda (24+1°C), giines kurutmada (30-39°C) ve bir liyofilizatorde (-84°C, 0,1
mbar) kurutulmustur.
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Kurutma verileri 21 farkli ince tabaka kurutma modeliyle modellendiginde, vakum kurutma (50°C ve
70°C), konveksiyonel kurutma (50°C ve 70°C), hibrit mikrodalga kurutma, giines kurutma ve
dondurarak kurutma i¢in Gelistirilmis Henderson ve Pabis modelinin en iyi tahmin performansin
sagladigr (R*>0,9996, RMSE<1,4x107*), dogal kurutmada ise Alibas esitliginin en yiiksek uyumu
verdigi (R*=0,9997) belirlenmistir.

Renk parametreleri bakimindan, dondurarak kurutma iiriiniin orijinal rengini korumada en etkili yontem
olmus; tiim kurutma ydntemleri arasinda en yiiksek parlaklik (L*: 68.90) ve beyazlik indeksi (WI: 43.32)
degerlerini ve en diisiik esmerlesme indeksini (BI: 114.61) saglayarak taze 6rnegi (L*: 65.95, BI:
175.62) bile geride birakmistir. Giines kurutma, taze meyveye kiyasla en diisiik toplam renk farkini (AE:
1.30) korurken, vakum kurutma en belirgin renk bozulmasina yol agmis; en yiiksek esmerlesme indeksi
50°C'de (BI: 252.80) ve en yiiksek toplam renk farki 70°C'de (AE: 31.12) dl¢iilmiistiir.

Sonug olarak, mangonun rengini ve 1stya duyarli besin 6gelerini korumada dondurarak kurutmanin en
etkili yontem oldugu, konveksiyonel ve mikrodalga kurutmanin ise daha fazla besin ve renk kaybi
pahasina daha hizli bir islem sundugu belirlenmistir. Neredeyse tiim kurutma kosullarinda dogrulanan
Gelistirilmis Henderson ve Pabis modeli, nem kaybi davraniginin tahmin edilmesi ve mango kurutma
proseslerinin endiistriyel dlgekte tasarlanmasi i¢in giivenilir bir ara¢ sunmaktadir.

Anahtar Kelimeler: Mango, Kurutma Yéntemleri, Renk Analizi, Ince Tabaka Modelleme.
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ABSTRACT

In the automotive industry, vehicle safety and weight reduction efforts are of great importance due to
increasing traffic accidents and stricter emission standards. This study investigates the energy absorption
performance of crushing boxes, passive safety elements used in the front bumper systems of vehicles,
under the influence of different materials and geometric parameters. Within the scope of the study,
square, circular, and single-groove cylindrical profiles inspired by nature were modeled using AA 6061-
T6 and AA 7075-T6 aluminum materials. Analyses were performed using the finite element method
(FEM) based ANSYS Workbench Explicit Dynamics module, and material behavior was defined using
the Johnson-Cook plasticity model. The reliability of the study was ensured through validation with
experimental data from the literature, achieving a deviation rate of less than 3%. According to the
analysis findings, it was determined that the groove structures added to the geometric form significantly
improved collision performance by regulating the deformation mode. The highest SEA (Specific Energy
Absorption) was obtained with a value of 25.00 J/kg in the combination of a single-groove cylinder
structure and AA 7075-T6 material. The lowest peak impact force was obtained with the S-AA6061
combination at 49.21 kN, while the S-AA7075 combination stood out with a CLE (Crash Load
Efficiency) value of 0.57. According to these results, exciting developments have been observed in crash
boxes by combining grooved structures with Aluminum 7075-T6 material.

Keywords: Crashworthiness, crash box, aluminum, automotive, grooved stucture
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DAMLA VE SALMA SULAMA SISTEMLERINDE BAZI CELTIK CESITLERININ VERIM
VE VERIM UNSURLARININ INCELENMESI
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Prof. Dr. Mevliit AKCURA
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OZET

Calisma, 2024 yili iiretim sezonunda Marmara bolgesinde, Balikesir, Gonen, Sarikdy ’de
gergeklestirilmigtir. Arastirma tek lokasyonda farkli sulama sistemlerinin karsilagtirllmasi amaciyla
diizenlenmistir. Aragtirmada damla sulama ve salma sulama sistemlerinde bazi ¢eltik ¢esitlerinin verim
potansiyelleri degerlendirilmistir. Denemede kullanilan cesitler Ayer-01, Maritsa CL, Cammeo,
Cakabey, Payidar, CL-007, Yatkin ve Nobel gesitleridir.

Deneme yukarida belirtilen 8 gesit ile 3 tekerriirlii olarak kurulmustur. Arastirmada ¢eltik ¢esitlerinin
tane verimi, bin tane agirligi, bitki boyu, metrekaredeki salkim sayisi, salkimda bulunan tane sayisi,
salkimdaki tanelerin agirlig1, salkim boyu ve kiriksiz piring randimani 6zellikleri incelenmistir. Gelisme
doneminde iki faktdre de aynmi uygulamalar yapilmistir. Damla sulama kosullarinda toprak doyma
seviyesinde tutulmustur. Salma sulamada siirekli 5-15 cm su altinda tutulmustur. Calismada farkli
sulama sistemlerine karsilik saptanan verim unsurlari istatistiksel olarak incelenmistir.

Yapilan istatistiksel degerlendirmeler sonucunda geltik bitkisinin damla sulama sistemi ve salma sulama
bitki arasinda gergeklesen tane verimi farki dnemli bulunmustur. Iki sulama sistemi arasinda cesitlerde
yaklasik olarak %20’ lik verim farki ortaya ¢ikmaktadir. Bununla birlikte bitki boyu, salkim boyu,
metrekaredeki salkim sayisi, salkimda bulunan tane agirligi farkliliklari da 6nemli bulunmustur.
Ortalama tane verimi salma sulama sisteminde 866.84 kg/da, damla sulama sisteminde 696.67 kg/da
olarak tespit edilmistir. Cesitler arasinda en yiiksek tane verimi Yatkin ¢esidinden elde edilmistir. Bu
durum celtik bitkisinin salma sulama kosullarinda daha yiiksek performans gosterdigini belirlemektedir.
Bin tane agirligi ve randiman bakimindan gesitler arasindaki farkliliklar 6nemli bulunmugken sulama
sistemlerinin etkisi dnemsiz bulunmustur. Sonug olarak aragtirma kosullarinda salma sulama sisteminin
verimlilik agisindan daha avantajli oldugu belirlenmistir. Fakat damla sulama sisteminin kisithi sulama
suyu sartlarinda {iretimin devamliligin1 saglayabilmesi ve bununla birlikte kullanilacak olan damla
sulama sisteminin geltik iiretimi i¢in gerekli olan diiz egim arazi ihtiyacini da ortadan kaldirmasi ve
celtik iiretimine elverigsiz arazilerde de iiretim yapilmasina olanak saglamasi iiretimde artig
saglayacaktir.

Anahtar Kelimeler: Celtik, Sulama sistemleri, Bitki, Uretim, Verim
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Abdirashid Ali Wehliye

Erciyes University, Graduate School of Natural and Applied Sciences, Soil Science and Plant Nutrition, Kayseri,
Tiirkiye

Sema Kaplan

Department of Soil Science and Plant Nutrition, Faculty of Agriculture, Erciyes University, Kayseri, Turkey.

Abstract

The aim of this study was to determine the effects of different nanoclay application doses (0%, 0.05%,
0.1%, and 0.2%) and different wind speeds (8, 10, and 12 m s™") on soil loss due to wind erosion in soils
with different aggregate sizes (0.5, 1.0, and 2.0 mm). The study was conducted in a wind tunnel.
According to the findings obtained at the end of the research, nanoclay dose, wind speed, and their
interaction had a statistically significant effect on soil loss at all aggregate sizes (p<0.01). In general,
increasing wind speed increased soil loss, while nanoclay applications significantly reduced erosion.

At 2 mm aggregate size, the highest soil loss was observed in the control treatment at a wind speed of
12 m s (92.10%), while the lowest value was obtained in the 0.2% nanoclay treatment at a wind speed
of 8 m s! (2.84%). According to the average values, soil loss decreased from 60.93% in the control
treatment to 11.67% in the 0.2% nanoclay treatment. A similar trend was observed at 1 mm aggregate
size, with the highest soil loss at 95.74% in the control treatment at a wind speed of 12 m s™*. The lowest
soil loss value was determined to be 1.59% in the 0.2% nanoclay treatment and at a wind speed of 8 m
s7!. The average soil loss was 82.61% in the control treatment, while it decreased to 5.58% in the 0.2%
nanoclay treatment. Even with 0.5 mm aggregate size, the highest soil loss was observed at 97.60% in
the control application and at a wind speed of 12 m s™!, while the lowest value was found at 1.10% in
the 0.2% nanoclay application and at a wind speed of 8 m s'. The average soil loss was 85.99% in the
control application, while it decreased to 3.55% in the 0.2% nanoclay application.

The research results showed that nanoclay can be used as an effective surface stabilizer against wind
erosion by stabilizing soil aggregates of different sizes. In particular, the 0.2% nanoclay application
significantly reduced soil loss across all aggregate sizes, mitigating the negative effects of high wind
speeds. These findings demonstrate that nanoclay applications can be used as an environmentally
friendly and effective method for controlling wind erosion.

Keywords: Wind erosion, Nano-clay, Aggregate size, Wind speed, Soil loss
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TURKIYE’DE YETISEN BAZI SILENE L. TURLERININ TOPRAK OZELLIiKLERI
UZERINE BiR CALISMA

A STUDY ON SOIL CHARACTERISTICS OF SOME SILENE L. SPECIES GROWING IN
TURKIYE
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Tiirkiye, ORCID ID: https://orcid.org/0000-0003-4753-5005

OZET

Tiirkiye Florasi’nda yayilig gosteren, Compactae Boiss. seksiyonundan Silene compacta Fisch. ex
Hornem (kanlibasira), Melandrium (Ro6hl.) Rabeler seksiyonundan S. latifolia Poir. subsp. latifolia
(Gieigier) Portenses F. Jafari & Oxelman seksiyonundan, S. portensis L. subsp. rigidula Greuter & Burdet
(Giizel nakil), S. microsperma Fenzl subsp. maritima (Fenzl) F. Eggens & B. Oxelman (Sahil nakili) ve
Cryptoneurae Aydin & Oxelman seksiyonundan, S. cryptoneura Stapf (Ozge nakil, Endemik) bes Silene
L. tiir ve alttiiriiniin fiziksel ve kimyasal toprak &zellikleri arastirilmustir. Incelenen toprak dzelliklerinin
fiziksel karekterleri; suya doygunluk (%), kimyasal karekter olarak ise pH (toprak reaksiyonu) degeri,
organik madde (%), tuz (%), potasyum (K), fosfor (P), kalsiyum (Ca) ve magnezyum (Mg) miktarlar
(ppm) olmustur. Bitkilerin yetistigi yerlerden toprak Ornekleri posetlere alinmis ve bu topraklar
laboratuvarda uygun yontemlerle incelenmistir. Yaptigimiz arastirmada, tilirlerin yetistigi topraklarin,
tuzsuz, killi ve tinli, tiirlerin gogunun PH’1nin nétr, tamaminin, organik madde degerlerinin ¢ok azdan
yiiksek degere kadar, fosfor (P) iyi ile orta, potasyum (K) yeterli ile noksan arasinda, kalsiyum (Ca)
miktariin ¢ogunlugunun fakir, magnezyuma (Mg) yiiksek, orta ile fakir degere sahip topraklarda
yetistigi tespit edilmistir. incelenen Silene tiirlerinin Tiirkiye’nin ¢ok degisik toprak 6zelliklerine sahip
alanlarda yetistikler gorilmiistlir. Ayrica, yayilig alanlari az olan yada endemik olan tiirlerin digindaki,
ozellikle kozmopolit Silene tiirlerinin genellikle benzer toprak karekterine sahip alanlarda yetistigi tespit
edilmistir.

Anahtar Kelimeler: Caryophyllaceae, Silene L., Toprak 6zellikleri, Tiirkiye.

ABSTRACT

The physical and chemical soil properties of five Silene L. species and subspecies, distributed in the
Flora of Tirkiye, were investigated: Silene compacta Fisch. ex Hornem (kanlibasira) from the
Compactae Boiss. section; S. latifolia Poir. subsp. latifolia (Gicigic1) from the Melandrium (RShL.)
Rabeler section; S. portensis L. subsp. rigidula Greuter & Burdet (Glizel nakil) from the Portenses F.
Jafari & Oxelman section; S. microsperma Fenzl subsp. maritima (Fenzl) F. Eggens & B. Oxelman
(Sahil nakil) from the Cryptoneurae Aydin & Oxelman section; and S. cryptoneura Stapf (Ozge nakil,
Endemic). The physical characteristics of the examined soil properties were determined as follows: The
soil was measured in terms of water saturation (%), and chemical characteristics included pH (soil
reaction), organic matter (%), salt (%), potassium (K), phosphorus (P), calcium (Ca), and magnesium
(Mg) amounts (ppm). Soil samples were collected from the areas where the plants grew and analyzed in
the laboratory using appropriate methods. In our research, it was determined that the soils where the
species grew were non-saline, clayey and loamy, most species had a neutral pH, all had organic matter
values ranging from very low to high, phosphorus (P) was good to moderate, potassium (K) was
sufficient to deficient, calcium (Ca) was mostly poor, and magnesium (Mg) was high to moderate and
poor. It was observed that the Silene species examined grew in areas with very different soil
characteristics in Turkey. In addition, it was determined that, except for species with limited distribution
areas or endemic species, especially cosmopolitan Silene species, they generally grew in areas with
similar soil characteristics.

Keywords: Caryophyllaceae, Silene L., Soil characteristics, Tiirkiye.
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GIRIS

Tiirkiye’de yetisen yaklasik 10.000 bitki tiiriinden (Davis ve ark., 1988 , Giiner ve ark., 2000, Giiner ve
ark., 2012), 145’1 (167 takson) Silene cinsine aittir (Y1ldiz, 2024).

Caligmamizda, Tiirkiye’de yetisen bazi Silene tiirleriinin yetistigi topraklarin fiziksel ve kimyasal
ozellikleri arastirilmistir. Bitki besin elementleri, bitkilerin yasamalar1 i¢cin mutlaka gerekli olan
elementlerdir. Bitki biinsesinde, 100’den fazla element icerir, ancak, bunlardan 16 tanesi bitkiler igin
mutlaka gereklidir. En gerekli olan bu elenetler, Makro besin elementleridir. Makro besin elementleri,
Azot (N), Potasyum (K), Fosfor (P), Magnezyum (Mg), Kalsiyum (Ca), Kiikiirt (S)’diir. Baz1
calismalarda; bu elementlerin topraktaki oran ve miktarlar1 arastirilmistir. Ozgelik ve Muca (2010),
Ankyropetalum (Fenzl) cinsinin, A. arsusianum Kotschy ex Boiss., A. reuteri Boiss. & Hausskn ve 4.
gypsophiloides Fenzl tiirlerinin toprak analizini yapmiglardir. Sen ve ark. (2014) Silene lycaonica ve
Silene anatolica tiirlerini incelemisler ve yetistikleri toprak ornekleri analiz edilmistir. Polat ve Bagci
(2015) Silene capillipes Boiss. & Heldr. tiirlinii ekolojik bakimdan incelemislerdir. Selvi ve ark. (2014)
Agrostemma githago L. ve A. brachyloba (Fenzl) K. Hammer tiirleri iizerine ekolojik ¢alismalar
yapmislardir. Korkmaz ve ark. (2012), 22 Gypsophila L. taksonunun habitat o6zelliklerini
incelemislerdir. Korkmaz ve Ozgelik (2013), tek yillik 10 Gypsophila taksonlarinin toprak-bitki iliskisi
lizerine calisma yapmuslardir. Aktas ve ark. (2010) Petrorhagia taksonlarinin yetistigi toprak
ozelliklerini incelemislerdir. Tiirkiye’de yetisen Silene cinsine ait 25 tiiriiniin toprak 6zellikleri, Yildiz
ve ark. (2020; 2021) ve Yildiz (2025) tarafindan arastirilmigtir.

Bu calismada, Tiirkiye’nin 5 Silene tiirliniin yetistigi toprak 6zelliklerinin belirlenmesi amag¢lanmustir.

YONTEM

Toprak reaksiyonu (pH): Toprak 6rneklerinin reaksiyonu “cam elektrotlu pH metre” ile 6l¢iilmektedir.
Aktiiel asitlik i¢in topraklar 1-2,5 oraninda saf suyla; katyon degisim asitligi i¢in ise 1-2,5 oraninda
nKCl ile 1slatilip bir gece bekletilmis ve ardindan 6lgme islemi yapilmistir (Irmak, 1954, Jackson, 1962,
Gilgur, 1974). Elektrik iletkenlik (ECX103): Hazirlanan toprak saturasyon ekstratinin 25 °C’deki
elektrik iletkenligi “Conductance Bridge” aletinde mikronSiemens/cm olarak 6l¢iilmiistiir (Jackson,
1962, Eruz, 1979). Toplam kire¢: Toplam kire¢ Scheibler kalsimetresi ile tayin edilmistir (Altundag ve
Oztiirk, 2011). Tane capt (Biinye) (Suya doygunluk): Topraklarin tane gaplari “Bouyoucos’un
hidrometre yontemi’ne gore; toprak tiirlerinin belirlenmesi ise, uluslararasi tane ¢aplar sinifina goére
yapilmistir (Irmak, 1954, Gilcur, 1974). Topraktaki fosfor (P): Asit reaksiyonlu topraklarda
degistirilmis “Bray ve Kurtz No. 1” yontemine gore, alkalen reaksionlu topraklarda “Olsen” yontemine
gore (Yildirim, 2003). “Spectronic 20D kolorimetre cihazi”nda belirlenmistir. Topraktaki potasyum (K),
kalsiyum (Ca), Magnezyum (Mg) tayini: “amonyum asetat metodu” kullanilarak yapilmistir (Jackson,
1962, Ulgen ve Atesalp, 1972). Bu yontemler sonucunda elde edilen verilerden pH, Saatci ve ark.(1983)
ve Oztiirk ve ark. (1997)’a gore, Elektriki iletkenlik (tuz), kireg ve organik madde miktarlar1 Tiiziiner
(1990) ve Jackson (1962)’a gore; topraktaki fosfor (P), diger elementler; potasyum (K), kalsiyum (Ca),
magnezyum (Mg) degerleri ise, Cokuysal ve Erbas (2004)’e gore degerlendirilmistir. Referans degerleri
Tablo 1°de verilmistir.

Incelenen Silene tiirlerinin yetistigi alanlarindan, 10-30 cm derinlikteki toprak ornekleri alinmistir
(Tablo 2). Toprak ornekleri posetlerde muhafaza edilmis ve bu toprak drneklerinin analizleri, Manisa
Tarim il Midirliigi'nde asagidaki yontemler uygulanarak gergeklestirilmis (Scheffer ve
Schachtschabel, 1989, Schlichting ve Blume, 1966).

Tablo 1. Toprak analiz verilerinin referans degerleri.
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pH Tuz Kireg Doygunl | Organik | Faydah | Faydah | Ca Mg

/em uk (ml madde P K

wem 1 ) A (opm) | (pm)

(%)
(ppm) (ppm)
<4,5 0-2000 0-1 0-30 kum | 0-1 ¢ok | 1,30 fakir | 150 <714 ¢ok | <80 fakir
Ekstrem Tuzsuz kiregsiz az noksan fakir
asit
4,5-5 Cok | 2001-4000 | 1-5 az | 30-50tm | 1-2 az 1,30-3,26 | 150-200 | 715-1428 80-160 orta
kuvvetli Hafif tuzlu | kiregli orta diistik fakir
asit
5,1-5,5 4001-8000 | 5-15 orta | 50 -70 | 2-3 orta 3,26 iyi 200-300 | 1429-2143 | 161-350
Kuvvetli orta tuzlu kiregli killi-tin yeterli orta yiiksek
asit
5,6-6,0 8000- 15-25¢ok 70-110 3-4 iyi 300-400 |2144-2857 | 350-+ c¢ok
Orta 15000 c¢ok | kiregli kil yiiksek iyi yiiksek
derecede fazla tuzlu
asit
6,1-6,5 15001> 25+  ¢ok | 110+ 4-+ 400-+ 2858-3571
Hafif asit ekstrem fazla . yliksek cok fazla
o Agir kil .
kirecli yiiksek

6,6-7,3 3571-+ ¢ok
Notr fazla
7,4-7,8
Hafif alkali
7,9-8,4
Alkali
8,5-9,0
Kuvvetli
alkali
9,1-+¢cok
kuvetli
alkali

Tablo 2. incelenen Silene tiirlerinin yetistigi alanlar.

Ttrler

Istasyonlar

Silene compacta

Antalya, Akseki-Seydisehir karayolu 30. Km 1650 m, 28.06.2015, K. Yildiz 0601, M. Kuh
(CBAH).

Antalya, Akseki-Bozkir arasi, Arvana yaylasi, Hadim yolu, 1650 m, 28.06.2015, K. Yildiz
0602, M. Kuh (CBAH).

S. latifolia
latifolia

subsp.

Bursa, Uludag ¢ikisi, 830 m, 40.837 K, 29.17 D, 30.05.2015, K. Yildiz 0580.
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S. portensis subsp.
rigidula

Antalya: Murtici-Cukurkdy, 550-750 m, 11.06.2010, K.Y1ldiz 563, G.Ay (CBAH).

S. microsperma
subsp. maritima

Antalya, Side, Titreyen G0l sahilleri, d.s., 05.05.2015. K.Y1ldiz 561, G. Ay (CBAH).

S. cryptoneura

Antalya, Seki-Elmal1 7. Km, 1700-1750 m, 3.5.2015, K.Y1ldiz 551, G.Ay (CBAH).

BULGULAR

Incelenen tiirlerin fiziksel ve kimyasal ozellikleri, asagida tabloda (Tablo 3) verilmistir. Toprak
ozellikleri incelenen tiirlerin araziden ¢ekilmis fotograflar: Sekil 1’de verilmistir.

S. compacta

S. latifolia subsp. latifolia

S. microsperma subsp. maritima S. cryptoneura

Sekil 1. Incelenen Silene tiirleri. a. S.compacta, b. S.latifolia subsp.latifolia c. S.portensis subsp.rigidula,
d. S.microsperma subsp.maritima e. S.cryptoneura.

Tablo 3. Incelenen Silene tiirlerinin toprak analizi degerleri, fiziksel ve kimyasal 6zellikleri (H.: hafif).
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FiZIKSEL
OZELLIKLE KIMYASAL OZELLIiKLER
R
Tiir /Takson ad1
Suya | Biinye | pH | Tuz |Organi |Faydah |Faydah | Ca Mg
doyg ySlem |k (ppm) |(ppm)
-P- -K-
o madde
Isba 0 (ppm) | (ppm)
(ml) (%)
Silene compacta
(601-1) 40 [Tin 6,58 (942 27,832 |33,26 103 786 76
H.asi
t Tuzsuz | Yiiksek |Iyi Noksan | Fakir | Fakir
S. compacta ve
S. latifolia subsp. latifolia
(601-2) 73 Kil 6,75 |479 10,08 7,21 297 1944 229
Yiikse
Notr |Tuzsuz | Yiiksek |lyi Yeterli |Orta |k
S. compacta (602) 32 [T 7,16 (173 1 1,39 166 1310 |69
NoOtr |Tuzsuz | Cokaz | Orta Noksan | Fakir | Fakir
S. latifolia subsp. latifolia
(580) 42  [Tn 7,05 |536 5,93 11,06 143 1358 |84
Notr |Tuzsuz | Yiiksek |lyi Noksan | Fakir |Orta
S. reinwardtii (563) 60 [KilliTm (7,54 (395 3,64 4,73 169 1295 |102
H.alk
ali  |Tuzsuz | lyi Iyi Diisiik | Fakir |Orta
S. reinwardtii (563) 43 [m 7,38 (332 1,68 5,74 146 1153 | 129
Notr |Tuzsuz | Az Iyi Noksan |Fakir |Orta
S. microsperma subsp.
maritima (560) 34  [Tin 7,8 |68 0,672 1,57 138 1154 |48
H.
alkali [Tuzsuz | Cok az | Orta Noksan | Fakir | Fakir
S. microsperma subsp.
maritima (561) 37 [Tin 7,94 |65 0,616 1,3 172 1147 |23
Alkal
i Tuzsuz | Cok az | Fakir Diisiik | Fakir | Fakir
S. cryptoneura
(endemik) (551) 67 Killi Tin [7,63 |497 6,33 5,24 186 1258 |79
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H.
alkali |Tuzsuz | Yiksek |lyi Disiik | Fakir | Fakir

TARTISMA VE SONUC

Bes Silene tiriiniin yetistigi, 7 farkli yetisme alanindandaki toprak 6rnekleri analiz edilmistir. Bu tiirlerin
verileri tablo 3’te verilmistir (sekil 1). Fiziksel 6zellikleri belirlemek icin, suya doygunluk ile biinye
yapist incelenmistir. incelenen topraklarin suya doygunluk orani %32-73 ml arasinda tespit edilmistir.
Bu sonuglara gore tiirlerin 7 toprak 6rneginde, daha ¢ok tinli topraklart tercih ettigi belirlenmistir. (Tablo
3, sekil 1). Kimyasal karekteri bakimindan; P, K, Mg, Ca, PH, tuz, kire¢ ve organik madde degerleri
analiz edilmistir (Tablo 3, sekil 1).

Yildiz ve ark. (2020; 2021; Yildiz, 2025) inceledikleri Silene tiirlerinin tamaminin tuzsuz topraklarda
yetistigini tespit etmislerdir. Yaptigimiz bu incelememizde de, tuzluluk oranlar1 65-942 (S. microsperma
subsp.maritima, S. compacta) arasinda degismektedir. Olgiilen bu degerlere gore, incelenen Silene

tiirlerinin tamaminin tuzsuz topraklarda yetistigi goriiliir ve tuzlu topraklara toleransi yoktur diyebiliriz
(Tablo 3).

Bitkiler genellikle pH 6,5-7,5 arasinda iyi gelisir ve bu degerlerin alt1 ve iistiindeki pH degerleri
bitkilerde olumsuzluklara sebep olur (Giines ve ark., 2000, Agaoglu ve ark., 1997). Yildiz ve ark.’nin
(2020, 2021) ve Yildiz’in (2025) arastarimasinda, Silene taksonlarinin toprak pH degerleri 6,26
(S.capitellata) - 7,89 (S.gigantea subsp. gigantea) arasinda oldugu goriilmiistiir. Incelememizde pH
degerleri pH 6,58 (S.compacta) - 7,94 (S.microsperma subsp.maritima) arasinda degismektedir. Bu
degerler hafif ait ile alkali arasinda degerlendirilir. Incelenen tiirlerin cogunlugu nétr topraklarda
yetismektedir (Tablo 3). Organik madde, bitkilerin yetistigi topraklar 6zelliklerinde dnemli etkilere
sahiptir. Organik maddesi en zengin topraklarin orman Ortiisii altinda, en diisiik degerli topraklarin ise,
geng aliviyal depozitler iizerinde olustugu tespit edilmistir. Ayrica, organik madde; topraktaki fosfor,
kiikiirt ve azot gibi minerallerin temel kaynagidir (Giizel, 1989; Durak, 1986; Gallet ve ark., 2003).
Yildiz ve ark.’nin (2020, 2021) ve Y1ldiz (2025) Silene tiirlerinin topraklarindaki organik madde, % 0,28
(S.conica subsp. conica)-19,32 (S.lycaonica) degerleri arasinda olup, ¢ok az ve yiiksek degerdedir.
Toprak orneklerindeki organik madde % oranlarina gore, %0,616 (S.compacta)-27,832 (S.microsperma
subsp.maritima) arasindaki topraklarda yetistikleri saptanmigtir. Organik madde degerleri ¢ok az ile
yiiksek arasinda degismistir (Tablo 3). Incelenen kozmopolit tiirlerin organik maddece ¢ok az ila yiiksek
topraklarda yetistikleri gézlemlenmistir. Fosfor, bitkilerde ireme organlar1 ve kok gelisiminde rol oynar.
Toprakta fosfor az ise bitkiler daha fazla kdk yapar ve fosforun alimini artirir. Kok tiiyleri, emilim
yiizeyini artirarak, ¢ok diislik yarigap ile daha ¢ok toprak hacimlerine niifuz eder ve ¢ok miktarda fosfor
yarayiglhiligini artirir (Fohse ve ark., 1991; Sanchez, 2001, Watt ve Evans., 2003, Zhu 2003).

Yildiz ve ark.’nin (2020, 2021) ve Y1ldiz’in (2025) inceledigi Silene tiirlerinin toprak analizlerinde orta-
iyl arasindadir. Calismamizda da fosfor (P) igerigi degerleri benzer olup, 1,3 (S.microsperma
subsp.maritima)-33,26 (S. compacta) ppm olup, orta-iyi kategorisindedir (Tablo 3).

Topraktaki potasyum (K), bitkilerde ¢ok sayida gelisimde rol oynar. Bitkinin su dengesinin
saglanmasinda ve bitkiyi kurakliga karsi dayanma giiciinde rol oynar. Calismamizda &lgiilen potasyum
(K), 103 (S.compacta)-297 (S.compacta ve S.latifola subsp.latifolia) ppm arasindadir. Bu degerler
noksan-yeterlidir (Tablo 3). Kalsiyum (Ca) en fazla kullanilan tigiincii bitki besin elementidir. Kalsiyum
toprak pH’smi ayarlar. Calismamizda Olgiilen kalsiyum (Ca) degerleri, 786 (S.compacta)- 1944
(S.compacta ve S.latifola subsp.latifolia) ppm arasinda, fakir ve orta kategoriye sahiptirler (Tablo 3).

Olgiilen Magnezyum (Mg) degeri 23 (S.microsperma subsp.maritima)-229 (S.compacta ve S.latifola
subsp./atifolia) ppm arasinda fakir ila yiiksek arasindadir (Tablo 3). pH degeri 5 ve daha diisiik degere
sahip topraklarda bulunan yiiksek aluminyum iyonlari da magnezyum alimini azaltir ve noksanlik
meydana getirir (Aktas ve Ates, 1998).

Sen ve ark. (2014), S.anatolica ve S.lycaonica tiirlerinin yetistigi topraklari incelemislerdir. Caligmada,
S.lycaonica tirinin toprak biinyesi killi, pH degeri 6,99 (nétr), eser miktarda tuz ve organik maddesi
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iyi, fosforun (P) orta, potasyumun (K) ¢ok yiiksek, magnezyum (Mg) fazla ve kalsiyumun (Ca) yeterli
oldugu belirtilmistir. Incelememizde, pH hafif asit ile alkali arasinda fakat, cogunun nétr oldugu,
fosforun (P) degerleri genelde orta-iyi, potasyumun (K) noksan-yeterli, kalsiyumun (Ca) fakir ve orta,
magnezyum (Mg) fakir-yliksek arasinda oldugu goriilir ve Sen ve ark. (2014)’min ¢alismasinda
inceledigi tiirlerden farkl: toprak 6zelliklerinde yetistigi goriiliir (Tablo 3). Polat ve Bage1 (2015) Silene
capillipes tiiri, Korkmaz ve ark. (2012) “Gypsophila” cinsine ait 22 taksonu, Korkmaz ve Ozcelik
(2013) tek yillik Gypsophila tirleri ile Aktas ve ark. (2010) Petrorhagia taksonlarmin yetistigi
topraklarin analizlerini incelemislerdir. Inceledigimiz Silene tiirlerinin ayni familyanin iiyeleriyle benzer
ozelliklere sahip topraklarda yetistigi tespit edilmistir.

Yukaridaki ¢caligmalarla benzerligi olan ¢aligmalar incelendiginde; Agrostemma cinsinin iki tiirii izerine
yapilan calisma (Selvi ve ark., 2014) ile, Ankyropetalum cinsinin ii¢ tiirli iizerine yapilan ¢aligmada
(Ozgelik ve Muca, 2010)’in, toprak oOzelliklerinde ¢ok az farklilik goriilmiistiir. Bu karekterlerin
benzerlik gostermesi, Tiirkiye Florasi’nda en ¢ok yayilis gosteren Caryophyllaceae familyasindan,
ozellikle kozmopolit tiirlerin, genel olarak benzer 6zelliklere sahip topraklarda yetistigini gosterir.
Sonug olarak bu ¢aligsma ile, Silene cinsinin c¢alisilan 5 tiiriiniin Tiirkiye’nin her bolgesinde yetisebilen,
benzer toprak karekterine sahip tiirlerinin oldugu tespit edilmistir.
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Ozet

Core kavrami, viicudun merkez bdlgesi olan lumbopelvik alani ifade etmekte olup 6n tarafta karin
kaslari, arka tarafta omurga ve kalga kaslari, iistte diyafram, altta ise pelvik taban kaslarindan olusan
kasli bir yapiy1 kapsamaktadir. Core kaslari; lokal sistem ve global sistem olmak {izere iki temel grupta
incelenmekte, bu sistemler omurga stabilitesinin saglanmasi ve yiikiin pelvis araciligiyla dagitilmasi
islevlerini tistlenmektedir.

Core bolgesi, fonksiyonel kinetik zincirin merkezi konumunda yer almakta; stabilizasyon, denge ve giic
aktarimi agisindan tiim ekstremite hareketlerinin temel kaynagini olusturmaktadir. Bu nedenle core
stabilitesindeki yetersizlikler hem performans kaybmma hem de sakatlanma riskinin artmasina yol
acabilmektedir.

Literatiir bulgulari, core antrenmanlarinin kuvvet, denge, koordinasyon, hiz ve dayaniklilik gibi temel
performans bilesenleri tizerinde olumlu etkiler ortaya koydugunu gdstermektedir. Futbol, yiizme ve
doviis sporlar1 basta olmak {izere pek c¢ok bransta gergeklestirilen ¢aligmalar, bu antrenmanlarin
sporcularin fiziksel kapasitesini gelistirdigini ve yaralanma riskini azalttigin1 ortaya koymaktadir. Core
egzersizlerinin uygulanmasinda ise basitten karmasiga ilerleme prensibi benimsenmeli, asir
tekrarlardan kaginilmali ve ek agirlik kullanimi sinirlandirilmalidir.

Anahtar Kelimeler: Core Stabilizasyon, Sportif Performans, Core Antrenmani
Abstract

Core refers to the lumbopelvic region, which serves as the central segment of the human body,
encompassing the abdominal muscles anteriorly, the spinal and hip muscles posteriorly, the diaphragm
superiorly, and the pelvic floor muscles inferiorly. Core muscles are examined under two fundamental
systems which are responsible for maintaining spinal stability and distributing load through the pelvis.

The core region occupies a central position within the functional kinetic chain, serving as the primary
source of stabilization, balance, and force transfer for all extremity movements. Consequently,
deficiencies in core stability may lead to performance decrements and an increased risk of injury.

Evidence from the literature indicates that core training exerts positive effects on fundamental
performance components, including strength, balance, coordination, speed, and endurance. Studies
conducted across a wide range of sports disciplines, most notably football, swimming, and combat
sports, demonstrate that core training enhances athletes' physical capacity and reduces injury risk. In the
implementation of core exercises, a progression from simple to complex movements should be adopted,
excessive repetitions should be avoided, and the use of additional resistance equipment should be
limited.

Keywords: Core Stabilization, Athletic Performance, Core Training
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Giris
Core Stabilizasyon Nedir?

Core kavramu, Ingilizce kokenli olup “gekirdek” olarak adlandirilmaktadir. Spor bilimleri alaninda ise
core, viicudun merkez bolgesi olarak kabul goren ve agirlik merkezini ifade eden yapi bigciminde
tanimlanmaktadir (Gilinaydin ve Elioz, 2020).

Cekirdek kavrami, gévdeyi ifade etmekle beraber daha dar anlamda viicudun lumbopelvik bdlgesini
tanimlamak i¢in kullanilmaktadir (Willardson, 2007).

Cekirdek bolge; On tarafta karin kaslari, arka tarafta omurga cevresiyle kalga kaslari, iist boliimde
diyafram ve alt boliimdeyse pelvik taban ile kal¢a kusagi kaslarindan olusan kasli bir yap1 bigiminde
tanimlanmaktadir (Akuthota ve ark., 2008).

Core terimi, Ingilizce kokenli olup “cekirdek” anlamina gelmektedir. Spor bilimlerinde core, insan
bedeninin merkez bdlgesi seklinde ifade edilmekte ve viicudun agirlik merkezini gostermektedir. Bu
kavram, govdeyi ya da daha spesifik olarak lumbopelvik bdlgeyi adlandirmak igin kullanilmaktadir.
Lumbopelvik yerin stabilitesi; olusan yliklenmenin desteklenmesi, iist ve alt bolge hareketleri agisindan
saglam dayanak olusturulmasi ve omurilik ile sinir kdklerinin korunabilmesi agisindan biiyiik 6nem arz
etmektedir. Core stabilizasyonuna veya core bdlgesinin gii¢clendirilmesine yonelik yapilan programlar
ise son yirmi senede hem rehabilitasyon siiregleri i¢cin hem de spor yapan bireylerin antrenman
planlamalarinda ciddi bir yer edinmistir (Aslan, 2025).

Core Stabilizasyonun Anatomisi ve Fonksiyonlari

Core kaslar1 kapsaminda multifidus, transversus abdominis, internal oblik ve pelvik taban kaslarindan
olusan lokal sistem, lumbal omurganin egriliginin ve stabilizasyonunun kontrol altina alinmasinda yer
edinmektedir. Global sistem ise rectus abdominis, quadratus lumborum, erektor spina ve eksternal oblik
kaslarindan olusur ve o yiikiin pelvis araciligiyla dagitilmasinda hayati rol iistlenmektedir (Giines,
2020).

Spor Performansinda Core Bolgesinin Rolii

Mobilite, bireyde eklem hareket acikligi diizeyi anlamina gelmektedir. Hareketliligin seviyesi hem
sportif performansi hem de genel olan saglik durumunu dogrudan etkilemektedir. Mobilizasyon gibi
onemli olan diger husus ise stabilizasyondur. Stabilizasyon, ger¢ek postiiriin ana bilesenlerinden biri
olarak goriilmektedir. Denge ise bu 6zelliklerin hepsiyle iligkili olup sadece sportif performans agisindan
degil, yasamin her alaninda ve yagam boyu lazim olan 6nemli bir 6zelliktir (akt; Yiiksel, 2024).

Performans Kavramina Genel Bakis

Performans, atletik bir gdrevin yerine getirilmesi sirasinda basariya ulasmak igin ortaya konulan
cabalarin tiimii olarak degerlendirilebilir. Bu hususta sporcu performansi, yarigsma veya miisabaka
ortaminda neticesini kisa siirede etkileyen diger faktorlerle ele alinarak biitiinciil bir bigimde
degerlendirilmelidir (Samur, 2018).

Core Stabilizasyon Antrenman Yontemleri

Viicudun kalga, legen kemigi ve omurga bolgesindeki kas ve eklemler, distal segmentlerin (6rnegin
uzuvlarin) fonksiyonlarini etkin sekilde yerine getirebilmesi i¢in gerekli olan stabilizasyonun biiyiik bir
kismini saglayan merkezi bir yapiya sahiptir. Core egzersizleri yalnizca kuvvet iiretimiyle sinirh
olmayip kosma, tekme atma ve firlatma gibi birgok ekstremite hareketiyle de iligkilidir. Sporcularda
uygulanan core antrenmanlari, kuvvet ve giic iiretimini artirmanin yani1 sira firlatma ve tekmeleme gibi
atletik aktiviteler sirasinda eklem yiiklerini azaltmada 6nemli bir rol oynamaktadir (Akt; Seving-Yilmaz,
2021).

Pilates, yoga, wellness ve fitness gibi {in kazanmus ticari egzersiz etkinlikleri, temel olarak core egzersiz
prensipleri iizerine yapilandirilmaktadir (Eren, 2019).

Daha 6nce herhangi bir core antrenman programi uygulamamis sporcularda, core egzersizlerinin
basitten karmasiga dogru ilerletilmesi ve viicudun adaptasyon siirecinin yaklasik alt1 hafta oldugu kabul
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edilmektedir. Bu nedenle hedefe ulagsma siirecinde sabirli olunmasi ve istikrarli bir sekilde ilerlenmesi
gerekmektedir. Yeni hareketlerin Ogretilmesi sirasinda, antrenmanin baglangic boliimiinde pratik
yapilmast sporcunun harekete alismasimi kolaylastirmaktadir. Antrenman sonunda yapilan yeni
egzersizler ise yorgunluk nedeniyle teknigin yanlis 6grenilmesine ya da hareketin dogru formda
uygulanamamasina yol agabilmektedir. Ayrica karin kaslarinin yiiksek tekrarlarla ¢gabuk yorulabilen bir
kas grubu olmasi nedeniyle, asir1 tekrarli programlarin uygulanmamasi 6nerilmektedir (Yiiksel, 2023).

Core Egzersizleri Uygulama Onerileri ve Simirlamalar

Egzersizlerin her seviyede secimi birlikte tekrar sayilari, set sayilari ve dinlenme araliklar1 oldukca
odakli bir sekilde ayarlanmalidir. Core egzersizlerinde ise sporcu hareketi dogru bigimde
gerceklestirdigi takdirde, egzersizin zorluk diizeyine bagh olarak tekrar sayilan artirilabilir veya
azaltilabilir (Aslan, 2012).

Core calismalarinda agir1 tekrarlardan kaginilmast gerektigi belirtilmektedir. Ayrica tek basina core
egzersizlerinin yag yakimi iizerinde dogrudan bir etkisinin olmadigi ifade edilmektedir. Bununla birlikte
core antrenmanlarinda viicut agirligi disinda ek agirlik ekipmanlarmin kullanimindan kaginilmasi
onerilmektedir (Atalay, 2020).

Core Stabilizasyon Antrenmanlarinin Performansa Etkileri

Kor (core) bolgesi, gdvde veya kollar ile bacaklar arasindaki ayarlamay1 saglayan merkez yapi diye
tanimlanabilir. Viicudun orta bolgesi olarak adlandirilan bu alan; omurga, pelvis, abdominal bosluk ve
{ist yapilar1 olusturan kas, sinir, iskelet ve bag dokularindan meydana gelmektedir. Ozellikle abdominal,
paraspinal ve gluteal kaslarin stabilizasyonu, optimal performans agisindan kritik 6neme sahiptir ve bu
bolge ayn1 zamanda lumbopelvik bolge olarak da adlandirilmaktadir. Fonksiyonel kinetik zincirin
merkezini olusturmasi, uzuv hareketlerinde stabilizasyon ve gii¢ aktariminin saglandigi temel gegis
noktas1 olmasi nedeniyle tiim ekstremite hareketlerinin motoru ve “power house”u olarak kabul
edilmektedir (Egesoy ve ark., 2018).

Core Stabilizasyon Antrenmanlarinin Kuvvet ve Dayamkhlik Uzerine Etkileri

Ornegin, futbolcularda core kuvvet antrenmaninin siirat, sicrama, kuvvet ve dayamklilik iistiinde
etkisinin olup olmadig1 ve varsa bu etkinin niteliginin belirlenmesi amaglanmistir. Literatiirde yer alan
caligmalar ile bu aragtirmadan elde edilen bulgularin benzerlik gosterdigi goriilmektedir. Calismada 10
haftalik core antrenmanlarmin fonksiyonel yapist geregi denge performansi iizerinde olumlu etkiler
olusturdugu tespit edilmistir. Bu nedenle core antrenmanlarinin futbol antrenman programlari igerisinde
yer almasmin veya kuvvet antrenmanlarinin core bolge kaslarini daha fazla aktive edecek sekilde
diizenlenmesinin, 6zellikle gelisim ¢agindaki futbolcular icin faydali olabilecegi ifade edilmektedir
(Habiboglu ve ark., 2023).

Yapilan caligsmalar, core egzersizlerinin olumlu etkilerini destekler niteliktedir. Dikey si¢crama
performansinda gozlenen belirgin artis, uygulanan programin alt ekstremite kuvvetini gelistirmede etkili
oldugunu gostermektedir. Elde edilen sonuglar, core egzersizlerinin geng futbolcularda anaerobik giic
kapasitesinin artirilmasina katki saglayabilecegini ortaya koymaktadir (Jira ve Savag, 2025).

Core Antrenmanlarinin Denge, Koordinasyon ve Hareket Verimliligi Uzerindeki Etkileri

Core stabilitesi, kinetik zincir igerisinde merkezi bir rol iistlenmektedir. Core kaslarinin zayif olmasi
durumunda alt ve iist ekstremite tarafindan iiretilen kuvvetin etkin bir sekilde aktarilmasi engellenebilir,
bu durum ise performans kaybina ve sakatlanma riskinin artmasina yol acabilir (Jira ve Sarisoy, 2025).

Dengeye yonelik egzersizler, gévde kas sisteminin aktive edilmesi agisindan core stabilite
egzersizleriyle benzerlik gostermektedir. Ciinkii bu siiregte herhangi bir tasima bozuklugu gelismeye
basladiginda agirlik merkezinin viicut disina dogru kayma egilimi ortaya ¢ikabilmektedir. Viicudun
dengeyi kaybetmeden diismeyi Onleyebilmesi i¢in postiiriinii diizenleyebilmesi ve agirlik merkezini
kontrol altinda tutabilmesi gerekmektedir. Bu postiiral diizenlemelerin, dzellikle pelvis bolgesinin
stabilizasyonunun saglanmasi i¢in core kas sisteminin aktif ¢alismasi zorunlu hale gelmektedir (Cosio-
Lima, 2003).
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Spor Dallarina Gore Core Antrenmanlarimin Etkileri ve Literatiir Bulgular

Core ve pliometrik antrenmanlar, spor performansimin artirilmast ve fiziksel uygunlugun
gelistirilmesinde etkili yontemler olarak kabul edilmektedir. Core antrenmanlar1 6zellikle govde
stabilitesinin saglanmasi, kas dayanikliliginin artirilmasi ve postiiral kontroliin gelistirilmesi agisindan
onemli bir yere sahiptir. Bu tiir antrenmanlar yalnizca sporcularda degil, genel popiilasyonda da sakatlik
riskini azaltmak ve fonksiyonel hareket kapasitesini artirmak amaciyla 6nerilmektedir (Konca, 2025).

Sportif performansin ¢ok bilesenli yapisi, bir ylizme yarigmacisinin basarili olabilmesi i¢in ¢ok bir
antrenman programina ihtiya¢ duydugunu gostermektedir. Bu baglamda core kaslari ve bu kaslara
yonelik antrenmanlar, performansin ehemmiyetli bilesenlerinden birini olusturmaktadir. Gelismis bir
core bolgesi, daha giiclii ve verimli viicut rotasyonunun saglanmasina katkida bulunur. Dolayisiyla iyi
gelistirilmis bir core yapisinin, yiiziiciilerin performansini énemli 6lclide artirdig ifade edilmektedir
(Gonener ve ark., 2017).

Cogu dovis sporu; teknik beceri, kuvvet, aerobik dayaniklilik, gii¢ ve hizin birlikte kullanilmasin
gerektiren ¢ok yonlii bir yapiya sahiptir. Core antrenmanlariin ise genel olarak kuvvet, hiz, dinamik
denge, kondisyon, saglik ve fiziksel uygunlugu gelistirmede; ayrica rehabilitasyon siireglerini
desteklemede, performansi artirmada ve yaralanma riskini azaltmada kullanildigi goriilmektedir (Ding,
2024).

Performansin artirllmasi amaciyla birgok spor bransinda antrendrler ve fitness uzmanlari, core
egzersizlerini antrenman programlarina dahil etmektedir. Viicudun core bolgesinde saglanan
stabilizasyon ve kuvvet tiretiminin performans iizerindeki etkisi, pek ¢ok spor dali i¢in giderek daha
belirgin hale gelmektedir (Macit, 2019).

Sonug¢

Bu ¢alismada, core stabilizasyonun spor performansi iizerindeki etkileri ve farkli spor branslarindaki
yansimalari, literatiir 15181nda incelenmistir. Elde edilen bulgular, core bdlgesinin viicudun merkezinde
yer alan ve biitiin hareket zincirini etkileyen 6nemli bir yap1 oldugunu ortaya koymaktadir. Literatiirii
genel olarak inceledigimizde, core antrenmanlarinin kuvvet, denge, koordinasyon, hiz ve dayaniklilik
gibi temel performans bilesenlerini gelistirdigi tespit edilmistir. Ayrica, bu tiir antrenmanlarin sakatlik
riskini azalttig1 ve hareket kontroliinii artirdig1 konusunda énemli katkilar sagladig1 anlagiimaktadir.

Sonug olarak, core antrenmanlarinin sporcularin performans gelisiminde kritik bir rol oynadigi ve
antrenman programlarinda diizenli olarak yer almasinin faydal olacagi degerlendirilmektedir.

Core stabilizasyon antrenmanlari, yalmizca govde kaslarini giiclendiren izole bir ¢alisma yontemi
olmanin 6tesinde, sporcu performansinin biitiinciil gelisimini destekleyen temel bir antrenman bileseni
olarak degerlendirilmelidir. Kuvvet, denge, koordinasyon, hiz ve dayaniklilik tizerindeki olumlu etkileri
ile sakatlik riskini azaltma ve hareket verimliligini artirma islevleri, core antrenmanlarini spor
bransindan bagimsiz olarak evrensel bir 6neme tagimaktadir. Bu dogrultuda antrenman programlarinin
core bolgesini sistematik ve bilimsel temelli bir yaklagimla icermesi, sporcularin hem anlik performans
c¢iktilarin1 hem de uzun vadeli sportif gelisimlerini olumlu yonde etkileyecektir.
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Ozet

Uyku, canlilarin gevresel uyaranlara verdikleri tepkilerin azaldigi, geri dondiiriilebilir fizyolojik bir
durum olarak tanimlanmakta ve saglikli yasamin temel bilesenleri arasinda yer almaktadir. Uyku
gereksinimi; yas, cinsiyet, fiziksel aktivite diizeyi, beslenme aligkanliklar1 ve ¢evresel kosullara benzer
bircok faktdre bagli olarak farklilik gosterebilmektedir. Uyku temelde REM ve NREM olmak {izere iki
ana fazdan olugmakta;, NREM uykusu ise dort evreye ayrilmaktadir. Bu evreler araciligiyla viicut
fiziksel olarak dinlenmekte, biiylime hormonu salgilanmakta ve fizyolojik sistemler onarilmaktadir.

Atletik performans; bireyin genetik 6zellikleri ile cevresel etkenlerin etkilesiminden dogan ¢ok bilesenli
bir yapiy1 ifade etmektedir. Uyku kalitesindeki yetersizliklerin dayaniklilik kapasitesi, kas onarimi,
hormonal denge, dikkat ve karar verme siiregleri lizerinde olumsuz etkiler olusturdugu goriilmektedir.
Ayrica uyku eksikliginin motor 6grenme siireglerini sekteye ugratarak teknik becerilerin pekismesini
engelledigi ifade edilmektedir. Uyku kalitesini olumsuz etkileyen baslica faktorler arasinda stres, ge¢
saatlerde elektronik cihaz kullanimi, diizensiz beslenme ve sirkadiyen ritim bozukluklar1 sayilmaktadir.

Uyku kalitesinin artirilmasinda uyku hijyeni uygulamalari, diizenli egzersiz, saglikli beslenme ve uygun
cevresel diizenlemeler etkili yontemler olarak 6ne ¢ikmaktadir. Haftada dort ila bes giin, 20—30 dakika
siireyle yapilan orta siddette egzersizlerin uyku kalitesine olumlu katki sagladig belirtilmektedir.

Anahtar Kelimeler: Uyku Kalitesi, Atletik Performans, Sirkadiyen Ritim
Abstract

Sleep is defined as a reversible physiological state in which an organism's responsiveness to
environmental stimuli is diminished, and it is regarded as one of the fundamental components of a
healthy life. Sleep requirements vary according to numerous factors, including age, sex, physical activity
level, dietary habits, and environmental conditions. Sleep is broadly divided into two main phases: rapid
eye movement (REM) sleep and non-rapid eye movement (NREM) sleep. NREM sleep is further
subdivided into four stages. Through these stages, the body undergoes physical rest, growth hormone
secretion, and the restoration of physiological systems.

Athletic performance represents a multidimensional construct shaped by the interaction between an
individual's genetic characteristics and environmental factors. Poor sleep quality has been shown to exert
adverse effects on endurance capacity, muscle recovery, hormonal regulation, attention, and decision-
making processes. Furthermore, sleep deprivation has been reported to impair motor learning and hinder
the consolidation of technical skills. The primary factors negatively affecting sleep quality include
stress, late-night electronic device use, irregular dietary patterns, and circadian rhythm disturbances.

Sleep hygiene practices, regular physical exercise, balanced nutrition, and appropriate environmental
arrangements have emerged as effective strategies for improving sleep quality. Moderate-intensity
exercise performed four to five days per week for 20—30 minutes has been reported to contribute
positively to sleep quality.

Keywords: Sleep Quality, Athletic Performance, Circadian Rhythm
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Giris
Uyku Kalitesinin Tanimi ve Onemi

Uyku, saglik agisindan vazgecilmez bir siire¢ olup, canlilarin ¢evresel uyaranlara verdikleri tepkilerin
azaldig1 ve geri dondiiriilebilir nitelik tasiyan fizyolojik bir durum olarak tanimlanmaktadir. Saglikli
yetiskin bireylerde, bas yastiga konulduktan sonra genellikle 5-18 dakikada uykuya gegcis gerceklesir
ve uyku, belirli araliklarla yinelenen dongiiler seklinde devam eder (Y1ildirim ve Ersii, 2023).

Uyku gereksinimi; yas, cinsiyet, hastalik durumu, fiziksel aktivite diizeyi, duygusal durum, kullanilan
ilaclar, ¢evresel faktorler ile alkol ve diger uyaricilar gibi pek cok etkene bagl olarak degisiklik
gostermektedir. Tiirkiye’de farkli yas gruplar {izerinde yiiriitiilen calismalar incelendiginde ise, kotii
olan uyku kalitesi ylizdesinin %50.5 ile %59.0 arasinda degistigi bildirilmektedir (Akt; Aktas ve ark.,
2016).

Bir ¢aligmada, uykuyu etkileyen faktorler incelendiginde c¢evresel etmenlerin 6nemli bir yer tuttugu
gorilmils; ancak G6grencilerin kaldiklar1 yerin uyku kalitesi puan ortalamasi iizerinde anlamli bir
etkisinin olmadig1 belirlenmistir. Kaldiklar1 ortama iligkin degiskenler degerlendirildiginde, yurtta kalan
ogrencilerin genellikle daha kalabalik odalarda bulunmalar1 sebebiyle uyku kalitelerinin daha diisiik
olabilecegi diisliniilebilir. Bununla birlikte ¢evre faktorii yalnizea kisi sayisiyla sinirli olmayip; ortamin
1s1s1, havalandirma durumu, giriiltii diizeyi, yatagin konforu ve aydinlatma gibi birgok faktoriin
birlesimiyle sekillenmektedir (Aysan ve ark., 2014).

Atletik Performans Kavram

Atletik performans, bireyin genetik olarak sahip oldugu 6zelliklerin ¢evresel etkenler ve yasam tarzi ile
etkilesimi sonucu ortaya ¢ikan c¢ok yonlii bir yapidir. Diger bir ifadeyle, sporcularin miisabaka
oncesinde, sirasinda ve sonrasinda sergiledikleri fiziksel, fizyolojik ve psikolojik performansin
biitiiniinii kapsamaktadir (Ergiin, 2023).

Uyku Fizyolojisi ve Sporcular Uzerindeki Rolii

Insan viicudunda uyku siirecinin diizenlenmesinde temel rol Merkezi Sinir Sistemi’ne (MSS) aittir.
Bununla birlikte yalnizca MSS degil; endokrin, kardiyovaskiiler, kas ve solunum sistemleri ile periferik
sinir yapilar1 da uyku mekanizmasinin igleyisine katki saglamaktadir (Cifdaloz, 2021).

Uyku Evreleri ve Fonksiyonlari

Uyku temelde iki ana fazdan olusmaktadir. Bunlardan ilki,gdz hareketlerini hizli oldugu “rapid eye
movement” (REM) donemi; digeriyse goz hareketlerinin hizli olmadigi “non-rapid eye movement”
(NREM) dénemidir. NREM uykusu kendi icerisinde dort evreye ayrilmaktadir. Birinci evre, uyaniklik
ile uyku arasinda gegisin yasandig1 hafif uyku donemidir. ikinci evre, daha derin uykuya gecisin oldugu
ve delta aktivitelerinin goriildiigii siirectir. Uciincii ve dordiincii evreler ise yavas dalga uykusu olarak
adlandirilan en derin uyku basamaklarini olusturmaktadir (Akt; Yiiksel, 2018).

NREM uykusu dort evreden olusmaktadir.

1. evre, uyaniklik ile uyku arasindaki gegis siirecidir; birey kolayca uyandirilabilir, kalp atimi, solunum
ve metabolizma yavaslar ve toplam uykunun yaklasik %5—10’unu olusturur.

2. evre, uykunun biraz daha derinlestigi donemdir. Kas tonusu azalmaya devam eder, beyin dalgalar
belirginlesir ve bu evre tahmini 10-20 dakika stirerek toplam uykunun %40—45’ini kapsamaktadir.

3. evre, derin uykunun basladig1 asamadir; uyanmak zorlasir, nabiz ve solunum yavas ve diizenli hale
gelir. Bu evre toplam uykunun yaklagik %10’unu olusturur.

4. evreyse en derin uyku basamagidir. Viicut bu siiregte fiziksel olarak dinlenir, metabolizma yavaslar,
kaslar gevser ve biiylime hormonu salgilanir. Ayn1 zamanda uyandirilma esigi yiiksektir ve bu evre
yaklasik 15-30 dakika siirerek toplam uykunun %10’unu olusturur (Akt; Caglayan, 2019).
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Sporcularin Uyku Ihtiyaci ve Ozellikleri

Uyku, bireyin genel iyilik halini ve yasam kalitesini dogrudan etkileyen, saglikli yagamin temel
bilesenlerinden biri olarak kabul edilmektedir. Uyku siireciyle beyin fonksiyonlar1 gii¢lenirken, viicut
dinlenme ve yenilenme firsati bulur; fizyolojik sistemler onarilarak daha islevsel hale gelir. Bu durum,
bireyin yeni giine daha hazir bir sekilde baslamasini saglarken, uyku kalitesi giinlitk yasam aktiviteleri
lizerinde de belirleyici bir rol oynamaktadir. Insan; fiziksel, ruhsal, sosyal, entelektiiel ve spiritiiel
yonleriyle bir biitiin olarak degerlendirilmektedir. (Akt; Elioz ve ark., 2018).

Uykusuzluk ve uyku dongiisiindeki bozulmalar, antrenérler ve saglik profesyonelleri tarafindan dikkate
almmasi gereken Onemli bir konudur. Bu durum, sporcularin kariyerlerini kisa veya uzun vadede
olumsuz etkileyebilecek diizeyde sonuglar dogurabilmektedir. Uyku siiresinin ve kalitesinin azalmasi,
sporcunun amator ya da profesyonel diizeyde olmasina bakilmaksizin sakatlik riskini artiran 6nemli bir
faktor olarak degerlendirilmektedir. (Karaman, 2023).

Uyku Kalitesini Etkileyen Faktorler

Uyku kalitesi; kisinin uyandiktan sonra kendini iyi, canli ve yeni bir giine hazir hissetmesidir. Uyku
kalitesi; yasam stili, cevresel faktorler, is, sosyal yasam, ekonomik durum, genel saglik durumu ve stres
gibi cesitli faktorlerden etkilenmektedir (Bingdl, 2006).

Calismanin birinde yas ve cinsiyetin, bireylerde uyku iistiinde etkili olabilecek degiskenler arasinda yer
aldig1 belirtilmekle birlikte, bu aragtirmada s6z konusu degiskenlerin uyku kalitesi {izerinde anlamli bir
etkisinin olmadig1 sonucuna ulagilmigtir. Oysa yasam siireci boyunca yasa bagli olarak uyku siiresi ve
uyku evrelerinde degisiklikler meydana geldigi bilinmektedir. Bu ¢aligmada yasin uyku kalitesini
etkilememesinin, 6rneklem grubunu olusturan bireylerin benzer yas araliginda yer almasiyla iliskili
olabilecegi diisiiniilmektedir. Cinsiyet agisindan bakildiginda ise kadinlarin erkeklere kiyasla uyku
sorunlarini daha fazla ifade ettikleri rapor edilmektedir (Akt; Aysan ve ark., 2014).

Sporcularda uyku kalitesi; fizyolojik, norobiligsel ve psikososyal performans bilesenleri {izerinde ¢ok
yonli etkilere sahiptir. Kisa siireli uyku yoksunlugunun bazi anaerobik performans bilesenlerinde
belirgin bir diisiise yol agmadigi belirtilse de, uyku siiresindeki azalma ve uyku yapisindaki bozulmalarin
Ozellikle dayaniklilik kapasitesi, kas onarimi, hormonal denge, dikkat ve karar verme siirecleri {izerinde
olumsuz etkiler olusturdugu goriilmektedir. Ayrica uyku eksikliginin motor 6grenme siireclerini kotii
etkileyerek teknik becerilerin pekismesini engelledigi ifade edilmektedir (Aydin, 2025).

Antrenman Yogunlugu ve Zamanlamasi

Sporcularda uyku zamaninin Ozellikle aksam saatlerinde gecikmesi, cogunlukla gece saatlerinde
elektronik cihaz kullanimmin artmasiyla iliskilendirilmektedir. Bu durum, uykuya dalma siiresini
uzatarak uyku siiresinin gecikmesine neden olmakta ve Ozellikle ma¢ ya da yogun antrenman
donemlerinde uyku diizenini olumsuz yonde etkilemektedir. Bu baglamda sporcularda geg¢ saatlere
kadar siiren elektronik kullanim aligkanliklarinin uyku sagligint bozdugu, diizensiz uykuya ve yetersiz
dinlenmeye yol agtig1 goriilmektedir. Ozellikle profesyonel diizeyde sporcularda, gece 151k maruziyeti
ve elektronik cihaz kullanimina bagli olarak uyku kalitesinde diisiisler yasandigi ve bunun performansi
olumsuz etkileyebildigi belirtilmektedir (Karakus, 2023).

ABD’de iiniversite diizeyinde dokuz halterci {izerinde yapilan bir g¢alismada, 24 saatlik uyku
yoksunlugunun etkileri incelenmistir. Aragtirma sonucunda, koparma, 6ne ¢omelme, toplam hacim yiikii
ve antrenman yogunlugu gibi performans gostergelerinde, uyku yoksunlugu olmayan donemle
karsilastirildiginda anlamli bir fark bulunmadigi belirlenmistir. Buna karsin, duygu durum profili
acisindan degerlendirildiginde uyku yoksunlugunun ruh hali {izerinde olumsuz etkiler olusturdugu;
Ozellikle kafa karigikligi, canlilikta azalma, yorgunluk ve toplam duygu durum bozuklugu gibi
degiskenlerde anlamli farkliliklar ortaya ¢iktig1 tespit edilmistir (Ulusoy, 2020).

Stres, Beslenme ve Cevresel Faktorler

Psikiyatri ve noroloji alaninda yapilan ¢aligsmalar incelendiginde, giiniimiizde bir¢ok bireyin yeterli ve
kaliteli uyku uyuyamama sorunu yasadig1r goriilmektedir. Uyku kalitesiyle ilgili dogru ve kapsamli
bilgiye ulasma diizeyinin, beslenme ve egzersiz konularma kiyasla daha sinirli oldugu da dikkat
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cekmektedir. Ote yandan yasamin énemli bir boliimiiniin uykuda gectigi diisiiniildiigiinde, dengeli ve
saglikl bir yasam siirdiirebilmek i¢in dinlendirici uykunun kritik bir neme sahip oldugu agikga ortaya
cikmaktadir (Caglayan, 2019).

Uygun bir beslenme diizeninin uyku kalitesi iizerinde 6énemli bir etkisi bulunmaktadir. Uyku-uyaniklik
dongiisiiniin diizenlenmesinde gorev alan ¢ok sayida nérotransmitter tanimlanmaistir. Serotonin, gamma-
aminobiitirik asit (GABA), oreksin, melanin konsantre edici hormon, noradrenalin ve histamin bu
siiregte gorev alan baslica norotransmitterler arasinda yer almaktadir. Bu nedenle, s6z konusu
norotransmitterlerin isleyisini etkileyen beslenme aligkanliklarinin uyku diizeni iizerinde de belirleyici
olabilecegi ifade edilmektedir (Helvaci ve Ayhan, 2019).

Uyku Bozukluklari ve Yaygin Sorunlar

Orta yas ve ileri yas gruplarinda erken uyku fazi bozuklugu gériilme prevalansinin %1 ile %7 arasinda
oldugu tahmin edilmektedir. Bu bozukluk, genel erigkin popiilasyonunda daha diisiik oranlarda
karsimiza ¢ikmaktadir. Erken uyku fazi bozuklugunun temel 6zelligi, uyku ve uyaniklik saatlerinin
beklenenden daha erken bir zamana kaymasidir. Bu bireylerde uykuya dalma, kisi geciktirmeye calissa
bile ¢ogunlukla aksam 18.00-21.00 saatleri icerisinde ger¢ceklesmektedir. Uyanma ise gogunlukla sabah
02.00-05.00 saatleri arasina denk gelmektedir. Bu diizensiz zamanlama sonucunda, sabah saatlerinde
asirt uykululuk ve uykuyu siirdiirmede giicliik seklinde insomnia belirtileri ortaya g¢ikabilmektedir
(Tuncel ve Orhan, 2010).

Sirkadiyen ritim bozukluklari, i¢ biyolojik saatin ¢evresel zaman diizeniyle uyumsuz hale gelmesi
sonucunda ortaya ¢ikan durumlar olarak tanimlanmaktadir. Bu bozukluklar; jet lag, vardiyali caligma
bozukluklari, gecikmis ve ileri uyku-uyaniklik fazi bozukluklari, 24 saatlik uyku-uyaniklik ritmi disinda
gelisen bozukluklar ve diizensiz uyku-uyaniklik ritim bozukluklar1 seklinde siniflandirilmaktadir (inang
ve Can, 2025).

Insomnia, uykuya baslama ve uykuyu siirdiirmede gii¢liik yasanmasi, uyku siiresi ile birlikte uyku
kalitesinde azalma ve bunun sonucunda giin ici islevsellikte diisiis ile karakterize bir uyku bozuklugu
olarak adlandirilmaktadir. Bu durum genellikle uykuya dalmada zorluk, gece siklikla uyanma ve sabah
erkenden uyanip sonra tekrar uyuyamama gibi belirtilerle kendini gostermektedir. DSM-5 tam
kriterlerine gore insomnia tanisi i¢in bu belirtilerden en az birinin haftada ili¢ veya daha fazla giin
goriilmesi, en az lig ay siireyle devam etmesi ve bireyin giinliikk yasam islevselligini olumsuz etkilemesi
gerekmektedir. Ayrica bu durumun farkli bir uyku bozuklugu, psikiyatrik hastalik, tibbi bir durum ya
da madde/ilag kullanimu ile iligkili olmamasi da tani igin 6nemli bir kriterdir (Keskin ve Tamam, 2018).

Uyku Kalitesinin Atletik Performansa Etkileri

Uyku eksikligi sporcularda hem zihinsel hem de fiziksel performansin azalmasina, tepki siiresinin
uzamasina, duygu durumunda degisikliklere ve metabolik ile bagisiklik sistemlerinde olumsuz etkilere
yol agabilmektedir. Ozellikle yiiksek antrenman yogunlugu ve yarisma dénemlerinde gériilen kétii uyku
kalitesi, yetersiz toparlanma ve asir1 yiiklenmenin erken bir gostergesi olarak degerlendirilebilmektedir.
Bu nedenle stres ve yorgunluk yonetiminde uyku kalitesinin diizenli olarak takip edilmesi biiyiilk 6nem
tasimaktadir. Uyku, psikolojik ve fizyolojik iyilesmeyi destekleyerek yorgunlugun kontroliinde kritik
bir rol listlenmekte ve atletik performans {izerinde hem dogrudan hem de dolayl etkiler olusturmaktadir
(Akt; Ergin, 2025).

Sportif performans agisindan degerlendirildiginde, uyku yoksunlugunun ozellikle aerobik enerji
sistemlerinin baskin oldugu aktiviteler iizerinde, anaerobik aktivitelere kiyasla daha belirgin olumsuz
etkiler olusturdugu bilinmektedir (Demirarar, 2025).

Bir sporcunun en yiiksek performans diizeyine ulagmasi ve iist diizey basar1 elde etmesi gesitli
faktorlerin bir araya gelmesiyle miimkiin olmaktadir. Fiziksel kondisyon ve beslenme gibi bilinen
unsurlarin yami sira uyku da sportif performans iizerinde 6nemli bir etkiye sahiptir. Bu nedenle uyku,
hem optimal performansin saglanmasi hem de toparlanma siireclerinin desteklenmesi agisindan temel
bir gereklilik olarak degerlendirilmektedir (Dilican, 2023).

Uyku Kalitesini Artirmaya Yonelik Stratejiler
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Uyku kalitesi, bireyin uyandiktan sonra kendini ding, zinde ve yeni bir giine hazir hissetme diizeyi olarak
tanmimlanmaktadir. Bu kavram yalnizca uykunun siiresiyle degil, ayn1 zamanda niteligiyle de iligkilidir.
Uyku kalitesi; uykuya dalma siiresi (uyku latensi), toplam uyku siiresi ve gece boyunca uyanma sayisi
gibi niceliksel unsurlarin yani sira, uykunun derinligi ve dinlendirici olmas1 gibi 6znel 6zellikleri de
kapsamaktadir (Sarikaya ve ark., 2023).

Uyku hijyeni egitimi, saglikli uyku aligkanliklarinin ve uygun uyku ortamlarinin olusturulmasini tesvik
ederek uyku kalitesini artirmayr amaclayan farmakolojik olmayan bir miidahale yontemidir. Bu
yaklagim kapsaminda pozitif uyku rutinlerinin gelistirilmesi ve uyku diizeninin takip edilmesi gibi
davranigsal uygulamalar yer almaktadir. Ozellikle cocuklarda uyku hijyenine yénelik bu tiir davranigsal
yaklasimlarin uyku kalitesini iyilestirdigi ve dolayli olarak ebeveynlerin yasam kalitesine de olumlu
katki sagladigi belirtilmektedir (Oguzhan ve ark., 2025).

Dogum sonras1 donemde anne, aile ve ¢evreyi de etkileyebilen uyku kalitesi sorunlarinin azaltilmasi
veya ortadan kaldirilabilmesi i¢in, uyku kalitesinin diizenli olarak degerlendirilmesi ve yasanan uyku
problemlerine yol acan nedenlerin belirlenmesi gerekmektedir. Bu yaklasim, olumsuz faktorlerin
kontrol altina alinmasina ve daha saglikli bir uyku diizeninin olusturulmasina katki saglamaktadir
(Giiltepe, 2022).

Fiziksel aktivite ve egzersizin, saglikli yetiskin bireylerde daha iyi uyku kalitesi ve daha diisiik uyku
bozuklugu goriilme siklig1 ile iligkili oldugu bildirilmektedir (Borodulin ve ark., 2010).

Uyku kalitesi; uyku siiresi, uykuya dalma siiresi, uyku derinligi, uyku etkinligi ve uyku bozukluklar
gibi bircok faktdriin yami sira cinsiyet, yas, fiziksel ozellikler, beslenme, fiziksel aktivite diizeyi,
psikolojik durum, hastaliklar, ila¢ kullanimi ve ¢evresel kosullar gibi faktorlerden etkilenebilmektedir.
Ozellikle spor yapan bireylerde ise uyku, bagisiklik sisteminin giiglenmesi ve hiicresel yenilenme
siiregleri acisindan 6nemli bir role sahiptir (Bozkurt, 2024).

Uyku Hijyeni ve Diizenleme Onerileri

Uyku hijyeni diizenlemeleri, uyku bozukluklarinin yonetilmesinde etkili, maliyeti diisiik ve yan etkisi
olmayan bir yaklagim olarak degerlendirilmektedir. Bu kapsamda uyku ortaminin diizenlenmesi, uyku
zamanlamasinin planlanmasi, giinliik aktiviteler ve beslenme aligkanliklarinin kontrol altina alinmasi ile
zihinsel kontrol ve davranis gelistirme uygulamalar1 uyku hijyeni egitiminin temel bilesenleri arasinda
yer almaktadir (Giines, 2018).

Uyku hijyeni, uykuya gecisi kolaylastiran ve uyku kalitesini destekleyen davraniglar ile uyku iizerinde
olumsuz etki olusturan aliskanliklardan ka¢inmay1 kapsayan bir kavramdir. Diizenli egzersiz yapmak,
belirli bir uyku—uyaniklik programini siirdiirmek bu kapsamda yer alirken; sigara kullanimi, aksam
saatlerinde alkol veya kafein tiikketimi ve giindiiz uzun siireli uyuklamalardan kaginmak uyku hijyeninin
onemli bilesenleri arasinda kabul edilmektedir. Bu nedenle uyku hijyeni uygulamalarinin uyku
kalitesinin artirtlmasinda énemli bir rol oynadig belirtilmektedir (Odabas1 ve ark., 2017).

Diizenli egzersiz yapan bireylerin, uykusuzluk problemleriyle daha az karsilagtigi bilinmektedir.
Egzersizin, uyku dongiileri ve evreleri arasinda daha diizenli ve dengeli gecisler saglayarak uyku
kalitesini artirdig1 ifade edilmektedir. Bu kapsamda haftada dort ila bes giin, 20-30 dakika siireyle
yapilan orta siddette egzersizlerin daha kaliteli bir uykuya katki sagladigi belirtilmektedir (Tuncer ve
ark., 2020).

Sonug¢

Sonug olarak uyku, bireyin fiziksel, psikolojik ve sosyal agidan saglikli bir yagsam siirdiirebilmesi i¢in
temel bir gereksinimdir. Yapilan ¢alismalar, uykunun yalnizca dinlenme siireci olmadigini; biligsel
performans, duygusal denge, bagisiklik sistemi, hormonal diizen ve fiziksel iyilesme gibi birgok alanla
dogrudan iliskili oldugunu gostermektedir. Ozellikle sporcularda uyku kalitesinin performans, sakatlik
riski, toparlanma siireci ve antrenman verimliligi lizerinde belirleyici oldugu anlasilmaktadir.

Uyku kalitesinin yas, ¢evre, beslenme, fiziksel aktivite, psikolojik durum ve yasam aligkanliklar1 gibi
birgok faktorden etkilendigi goriilmektedir. Bu dogrultuda uyku hijyeni, diizenli egzersiz, saglikli
beslenme ve uygun g¢evresel diizenlemelerin uyku kalitesini artirmada 6nemli katkilar sagladigi; buna
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karsilik stres, elektronik cihaz kullanimi ve diizensiz yasam tarzinin uyku diizenini olumsuz etkiledigi
ifade edilmektedir.

Uyku, sporcu sagligiin ve atletik performansin ayrilmaz bir bileseni olarak ele alinmalidir. Yalnizca
bir dinlenme siireci olarak degil; kas onarimi, hormonal denge, bilissel islevler ve toparlanma
mekanizmalarinin temel belirleyicisi olarak degerlendirilmesi gerekmektedir. Literatiir bulgulari,
yetersiz uyku kalitesinin performans bilesenleri {izerindeki olumsuz etkilerini agik¢a ortaya koymakta;
bu durumun sakatlik riskini artirdigini ve antrenman verimliligini diisiirdiiglinii géstermektedir. Bu
dogrultuda uyku yonetiminin antrenman planlamasiin ayrilmaz bir parcasi olarak benimsenmesi,
sporculara yonelik uyku hijyeni egitimlerinin yayginlagtirilmast ve uyku kalitesinin diizenli olarak
izlenmesi biiylik 6nem tagimaktadir. Sonug olarak, fiziksel kondisyon ve beslenmenin yani sira uykunun
da performans optimizasyonunun temel unsurlar1 arasinda konumlandirilmasi, sporcularin hem anlik
hem de uzun vadeli basarilarina dogrudan katki saglayacaktir.
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Ozet

Kiiresellesme siireciyle birlikte uluslararasi ticaret hacminde onemli artiglar meydana gelmistir. Ticari
entegrasyonun yalnizca ekonomik biiylime iizerinde degil aym1 zamanda kurumsal ve siyasal yapilar
iizerinde de etkili olabilecegi ileri siiriilmektedir. Bu baglamda literatiirde ticari acikligin demokratik
kurumlarin gelisimini destekleyebilecegi yoniinde goriisler bulunmaktadir. Bu calismanin amaci
Tiirkiye’de ticari aciklik ile demokrasi diizeyi arasindaki iliskiyi ekonometrik yontemlerle analiz
etmektir. Calismada 1961-2025 donemine ait yillik veriler kullanilmistir. Demokrasi gostergesi olarak
V-Dem se¢im demokrasisi endeksi, ticari agiklik gostergesi olarak ise dig ticaretin milli gelire orani
kullanilmigtir. Analiz kapsaminda ADF birim kok testleri ve regresyon analizi uygulanmistir. Bulgular
ticari agiklik ile demokrasi arasinda kisa donemde giiglii bir istatistiksel iliski bulunmadigin
gostermektedir. Elde edilen sonuglar Tiirkiye’de demokratik gelisimin ekonomik entegrasyondan ziyade
kurumsal ve siyasal dinamikler tarafindan sekillendigini ortaya koymaktadir.

Anahtar Kelimeler: Ticari agiklik, demokrasi, kurumsal ekonomi, politik ekonomi, Tiirkiye.
Abstract

With the globalization process, international trade volumes have increased significantly. Trade
integration is believed to influence not only economic growth but also institutional and political
structures. The literature suggests that trade openness may support the development of democratic
institutions. This study aims to examine the relationship between trade openness and democracy in
Tiirkiye using econometric techniques. Annual data covering the period 1961-2025 are used in the
analysis. The V-Dem electoral democracy index is used as the democracy indicator, while trade
openness is measured by the ratio of trade to GDP. Augmented Dickey-Fuller unit root tests and
regression analysis are employed. The empirical results indicate that trade openness does not have a
statistically significant effect on democracy in the short run. These findings suggest that democratic
development in Tiirkiye is shaped more by institutional and political dynamics than by economic
integration.

Keywords: Trade openness, democracy, political economy, institutions.

1. GIRIS

Kiiresellesme siireci uluslararasi ticaret hacminde dnemli artislara yol agnustir. Ozellikle 1980 sonrasi
donemde ticaretin serbestlesmesi ekonomik yapilar kadar siyasal ve kurumsal sistemleri de etkilemistir.
Politik ekonomi literatiiriinde ticari agikligin demokratiklesme siirecini tesvik edebilecegi ileri
stiriilmektedir. Bu goriise gore dis ticaretin artmasi ekonomik aktorlerin ¢esitlenmesine, orta sinifin
giiclenmesine ve siyasal taleplerin artmasina yol agarak demokratik kurumlarin gelisimini
destekleyebilir. Bununla birlikte bazi ¢caligmalar ticaretin otoriter rejimler altinda da genisleyebilecegini
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gostermektedir. Bu nedenle ticari agiklik ile demokrasi arasindaki iligki literatiirde tartismali bir
konudur.

Bu ¢aligmanin amaci Tiirkiye’de ticari agiklik ile demokrasi diizeyi arasindaki iligskiyi ekonometrik
yontemler kullanarak incelemektir.

2. LITERATUR ARASTIRMASI
Ticaret ve demokrasi iliskisi gogunlukla politik ekonomi literatiirii icerisinde ele alinmaktadir.

Modernlesme teorisine gore ekonomik gelisme ve ticari entegrasyon demokratik kurumlarin gelisimini
desteklemektedir (Lipset, 1959).

Acemoglu ve Robinson (2006) ekonomik gii¢c dagiliminin siyasal kurumlari sekillendirdigini ileri
stirmektedir.

Milner ve Kubota (2005) ticari agikligin demokratiklesme siirecini destekledigini gdstermistir.

Rigobon ve Rodrik (2005) ise ticaret ile demokrasi arasindaki iligkinin iilkelerin kurumsal yapisina bagl
oldugunu ileri siirmektedir.

Bu calismalar ticari entegrasyonun demokrasi tiizerinde farkli etkiler yaratabilecegini ortaya
koymaktadir.

3. VERI SETi

Calismada kullanilan veriler agagidaki kaynaklardan elde edilmistir:

Degisken Aciklama Donem
Demokrasi V-Dem se¢im demokrasisi endeksi 1961-2025
Ticari agiklik Dis ticaret / GSYH 1961-2025

4. EKONOMETRIK YONTEM ve BULGULAR

Analiz siirecinde ADF birim kok testi ve regresyon analizi yapilmistir. Model asagidaki sekilde
kurulmustur:

DEM=a+BTRADE+¢,

Tablo 1: Birim Kok Testi Sonuglari

Degisken ADF istatistigi p-degeri Degisken ADF istatistigi p-degeri
Demokrasi -2.71 0.07* ATrade -6.59 0.000%**
Ticari agiklik 0.14 0.96 ADemocracy -4.85 0.000%**

Not: *** %1 anlamlilik diizeyi

Sonuglar serilerin seviyede duragan olmadigin1 gdstermektedir. Birinci fark alindiginda Seriler I(1)
stirecine sahiptir.
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Tablo 2: Regresyon Analizi Sonuclari

Degisken Katsay1 t-istatistigi
Ticari agiklik 0.0001 0.13
Sabit 0.470 11.68

Sonuglar ticari agikligin demokrasi tizerinde istatistiksel olarak anlamli bir etkisi olmadigini
gostermektedir.

Analiz sonuglart Tirkiye’de ticari acikligin demokratiklesme iizerinde dogrudan bir etkisinin
bulunmadigini gostermektedir.

Bu durum birkag faktor ile agiklanabilir:
1. siyasal kurumlarin tarihsel geligimi
2. askeri miidahaleler
3. kurumsal doniisiim siirecleri

Dolayisiyla ekonomik entegrasyon tek basina demokratiklesme siirecini agiklamak igin yeterli degildir.

5. SONUC

Bu calismada Tiirkiye’de ticari agiklik ile demokrasi diizeyi arasindaki iliski zaman serisi ekonometrisi
cergevesinde incelenmistir. Calismada 1961-2025 donemine ait yillik veriler kullanilmis ve ticari
acikligin demokrasi iizerindeki etkisi ampirik olarak test edilmistir. Ekonometrik analiz kapsaminda
gergeklestirilen birim kok testleri serilerin ayni diizeyde duragan olmadigini géstermis ve bu dogrultuda
model uygun doniisiimlerle tahmin edilmistir. Regresyon sonuclar1 ticari agikligin demokrasi tizerinde
istatistiksel olarak anlamli bir etkisinin bulunmadigini ortaya koymaktadir.

Elde edilen bu bulgu, ticari entegrasyonun demokratiklesme {izerinde otomatik ve dogrudan bir etkisinin
bulunmayabilecegini gostermektedir. Modernlesme teorisi ¢cergevesinde ticari agikligin ekonomik refahi
artirarak demokratik kurumlarin gelisimini tesvik edecegi yoniinde goriisler bulunsa da Tiirkiye 6rnegi
bu iligkinin daha karmagik bir yapiya sahip oldugunu gostermektedir. Nitekim bazi ¢alismalar ekonomik
entegrasyonun demokratiklesmeyi destekleyebilecegini ileri siirerken, bazi arastirmalar ise kurumsal
yapilarin ve siyasal dinamiklerin bu siirecte daha belirleyici oldugunu vurgulamaktadir.

Tiirkiye oOzelinde degerlendirildiginde demokratik gelisimin yalnizca ekonomik faktorlerle
aciklanamayacagi goriilmektedir. Tiirkiye’nin siyasal tarihinde askeri miidahaleler, anayasal
degisiklikler ve kurumsal doniisiim siire¢leri demokratiklesme dinamiklerini 6nemli 6l¢iide etkilemistir.
Bu nedenle ekonomik entegrasyonun artmasi tek basina demokratiklesme siirecini belirleyen bir faktor
olarak ortaya c¢ikmamaktadir. Elde edilen bulgular, demokratik kurumlarin gelisiminin ekonomik
acikligin yani sira hukukun istiinliigii, kurumsal kalite, siyasal istikrar ve toplumsal talepler gibi ¢ok
boyutlu faktorler tarafindan sekillendigini gostermektedir.

Caligmanin bulgular1 ayn1 zamanda ticaret ve demokrasi arasindaki iliskinin iilke baglamina bagli olarak
degisebilecegini ortaya koymaktadir. Ozellikle gelismekte olan ekonomilerde ticaretin artmasi
ekonomik biiyiime ve gelir artig1 saglayabilse de bu siire¢ her zaman demokratiklesme ile paralel
ilerlemeyebilir. Dolayisiyla ekonomik kiiresellesme ile siyasal liberalizasyon arasindaki iligkinin
otomatik bir siireg olarak degerlendirilmesi yaniltici olabilir.

Politika agisindan degerlendirildiginde elde edilen sonuglar ekonomik entegrasyon politikalarinin
demokratik kurumlarin gelisimini destekleyecek kurumsal reformlarla birlikte yiiriitiilmesi gerektigini
gostermektedir. Ozellikle hukuki kurumlarm gii¢lendirilmesi, seffaflik mekanizmalarinin gelistirilmesi
ve katilime1 yoOnetisim uygulamalarnin = yaygmlastirilmast  demokratiklesme siirecine  katki
saglayabilecek onemli unsurlar arasinda yer almaktadir.
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Sonug olarak bu ¢alisma Tiirkiye’de ticari agiklik ile demokrasi diizeyi arasinda dogrudan ve gii¢lii bir
ilisgki bulunmadigimi ortaya koymaktadir. Bu bulgu demokratiklesme siirecinin yalnizca ekonomik
faktorler tarafindan belirlenmedigini, kurumsal ve siyasal dinamiklerin bu siirecte daha belirleyici
oldugunu gostermektedir. Dolayisiyla demokratik kurumlarin giiclendirilmesi ekonomik entegrasyon
politikalar ile birlikte ele alinmas1 gereken ¢ok boyutlu bir kalkinma siireci olarak degerlendirilmelidir.
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Ozet

Bu calismada Tiirkiye’de doviz kuru, faiz orani ve konut fiyat endeksi arasindaki iliski zaman serisi
ekonometrisi ¢ercevesinde analiz edilmektedir. Konut piyasasi, makroekonomik degiskenlerle giiclii
etkilesim igerisinde olan ve ekonomik istikrar agisindan kritik 6neme sahip bir sektordiir. Bu baglamda
doviz kuru ve faiz oranlarinda meydana gelen degisimlerin konut fiyatlari tizerindeki etkilerinin
incelenmesi 6nem arz etmektedir. Calismada 2010-2025 donemine ait aylik veriler kullanilmis ve
degiskenler arasindaki iligkiler Augmented Dickey-Fuller (ADF) birim kok testi, ARDL sinir testi ve
Toda—Yamamoto nedensellik testi ile analiz edilmistir. Elde edilen bulgular degiskenler arasinda uzun
donemli bir egbiitiinlesme iligkisi bulundugunu gostermektedir. Analiz sonuglarina gére doviz kurunun
konut fiyatlar1 iizerinde pozitif ve anlamli bir etkisi bulunmaktadir. Bu durum doéviz kurundaki artisin
ingaat maliyetleri ve yatirim talebi kanallar1 {izerinden konut fiyatlarim artirdigin1 gostermektedir. Faiz
oranlarin ise konut fiyatlar lizerinde negatif ve anlamli bir etkisi oldugu tespit edilmistir. Faiz
oranlarindaki artisin kredi maliyetlerini yiikselterek konut talebini azalttig1 ve fiyatlar iizerinde asag:
yonlil baski olusturdugu goriilmektedir. Toda—Yamamoto nedensellik analizi sonuclar1 déviz kuru ve
faiz oranlarindan konut fiyatlarina dogru tek yonlii nedensellik iliskisi bulundugunu ortaya koymaktadir.
Elde edilen bulgular Tiirkiye’de konut piyasasinin makroekonomik ve finansal degiskenlere duyarli
oldugunu gostermektedir. Bu sonuglar dogrultusunda konut piyasasinda fiyat istikrarinin saglanabilmesi
icin doviz kuru istikrar1 ve faiz politikalarinin dengeli bir sekilde yiiriitiilmesinin 6nem tasidig
degerlendirilmektedir.

Anahtar Kelimeler: Konut Fiyat Endeksi, Déviz Kuru, Faiz Orani, Tiirkiye, ARDL Analizi.
Abstract

This study investigates the relationship between exchange rates, interest rates, and the housing price
index in Tiirkiye within a time series econometric framework. The housing market plays a crucial role
in economic stability due to its strong interaction with macroeconomic variables. Therefore, examining
the impact of exchange rate and interest rate fluctuations on housing prices is of significant importance.
The study employs monthly data covering the period 2010-2025 and analyzes the relationships among
variables using the Augmented Dickey-Fuller (ADF) unit root test, ARDL bounds testing approach, and
the Toda—Yamamoto causality test. The empirical findings indicate the existence of a long-run
cointegration relationship among the variables. The results reveal that the exchange rate has a positive
and statistically significant effect on housing prices. This finding suggests that increases in exchange
rates raise housing prices through cost and investment demand channels. On the other hand, interest
rates have a negative and significant impact on housing prices, indicating that higher borrowing costs
reduce housing demand and exert downward pressure on prices. The Toda—Yamamoto causality test
results indicate a unidirectional causality running from exchange rates and interest rates to housing
prices. Overall, the findings demonstrate that the housing market in Tiirkiye is highly sensitive to
macroeconomic and financial variables. Based on these findings, maintaining exchange rate stability
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and implementing balanced interest rate policies are essential for ensuring stability in the housing
market.

Keywords: Housing Price Index, Exchange Rate, Interest Rate, Tiirkiye, ARDL Analysis.

1. GIRIS

Konut piyasasi, makroekonomik gostergeler ile yakindan iligkili olan ve ekonomik istikrar agisindan
kritik &neme sahip bir sektordiir. Ozellikle gelismekte olan iilkelerde konut fiyatlar; faiz oranlari, doviz
kuru ve finansal kosullardaki degisimlerden dogrudan etkilenmektedir. Bu baglamda konut
fiyatlarindaki dalgalanmalar yalnizca bireysel refahi1 degil, ayn1 zamanda finansal sistemin istikrarini ve
ekonomik bilyiimeyi de etkilemektedir.

Son yillarda Tiirkiye ekonomisinde doviz kuru ve faiz oranlarinda yasanan dalgalanmalar konut
piyasasinda onemli fiyat hareketlerine yol agmistir. DOviz kurundaki artisin insaat maliyetlerini
yiikseltmesi, ithal girdi bagimlilig1 yiiksek olan insaat sektoriinde maliyet kanali tizerinden konut
fiyatlarin1 artirabilmektedir. Benzer sekilde faiz oranlar1 konut talebi iizerinde belirleyici bir rol
oynamakta, 6zellikle kredi faizlerindeki degisimler konut talebini ve dolayisiyla fiyatlart dogrudan
etkilemektedir.

Makroekonomik teoriye gore faiz oranlari ile konut fiyatlar1 arasinda genellikle ters yonlii bir iliski
bulunmaktadir. Faiz oranlarinin yiikselmesi kredi maliyetlerini artirarak konut talebini azaltmakta ve bu
durum konut fiyatlar1 {izerinde asag1 yonlii baski olusturmaktadir (Mishkin, 2007). Buna karsilik diigiik
faiz ortami kredi genislemesini tesvik ederek konut talebini ve fiyatlarini artirabilmektedir.

Doviz kuru ile konut fiyatlari arasindaki iligki ise 6zellikle gelismekte olan ekonomilerde daha karmagik
bir yap1 gostermektedir. Doviz kurundaki artis, insaat sektoriinde kullanilan ithal girdilerin maliyetini
artirarak konut fiyatlarini yiikseltebilirken, ayn1 zamanda yabanci yatirimcilari konut talebini artirarak
fiyatlar lizerinde yukar1 yonli baski olusturabilmektedir (Apergis, 2003).

Tiirkiye ekonomisinde konut piyasasi son yillarda énemli bir yatirim araci haline gelmis ve finansal
varliklar arasinda alternatif bir yatirim enstriimani olarak 6ne ¢ikmistir. Bu durum konut fiyatlarinin
yalnmzca arz-talep dengesi ile degil, aynm1 zamanda finansal beklentiler ve yatirim davraniglar ile de
sekillendigini gostermektedir.

Bu caligmanin amaci Tiirkiye’de doviz kuru, faiz orani ve konut fiyat endeksi arasindaki iliskiyi
ekonometrik yontemler kullanarak analiz etmektir. Calismada s6z konusu degiskenler arasindaki kisa
ve uzun donem iliskiler incelenerek konut piyasasinin makroekonomik dinamiklerle olan etkilegimi
ortaya konulmaktadir.

Bu calisma literatiire ii¢ agidan katki saglamay1 hedeflemektedir. Ilk olarak Tiirkiye ekonomisi icin
konut fiyatlarini belirleyen makroekonomik faktrleri ampirik olarak incelemektedir. Ikinci olarak déviz
kuru ve faiz oranlarmin konut piyasasi iizerindeki etkilerini birlikte ele alarak ¢ok degiskenli bir analiz
sunmaktadir. Ugiincii olarak ise konut piyasasi ile finansal degiskenler arasindaki iliskiye yonelik
politika tartismalarina katki saglamaktadir.

2. KAVRAMSAL CERCEVE

Konut fiyatlarinin belirlenmesi, makroekonomik teoriler ve finansal piyasa dinamikleri ¢cergevesinde ele
alinmaktadir. Konut piyasas1 hem bir tikketim mali hem de yatirim araci 6zelligi tagidigi i¢in fiyat olusum
mekanizmasi ¢ok boyutlu bir yapiya sahiptir.

Neoklasik teoriye gore konut fiyatlari arz ve talep dengesi ¢er¢evesinde belirlenmektedir. Ancak modern
yaklagimlar konut piyasasinin finansal faktorlerden onemli Glgiide etkilendigini ortaya koymaktadir.
Ozellikle faiz oranlar1, kredi kosullar1 ve beklentiler konut talebi iizerinde belirleyici rol oynamaktadir
(Poterba, 1984).
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Faiz oranlar1 konut piyasasinda en 6nemli belirleyicilerden biridir. Kullanic1 maliyeti yaklagimina gore
konut talebi, konutun finansman maliyetine baglidir. Faiz oranlarinin artmasi konut kredisi maliyetlerini
yiikselterek talebi azaltmakta ve fiyatlar diisiiriicii etki yaratmaktadir. Buna karsilik diisiik faiz oranlari
konut talebini artirarak fiyatlarin yiikselmesine neden olmaktadir (Himmelberg, Mayer, & Sinai, 2005).

Doviz kuru ise ozellikle gelismekte olan iilkelerde konut fiyatlarini etkileyen onemli bir degiskendir.
Insaat sektoriiniin ithal girdilere bagimli olmas1 déviz kuru artiglarinin maliyet enflasyonu yoluyla konut
fiyatlarini yiikseltmesine neden olmaktadir. Ayrica déviz kurundaki artis yabanci yatirimcilar agisindan
yerli varliklar1 daha cazip hale getirerek konut talebini artirabilmektedir (Apergis, 2003).

Konut fiyatlariin finansal varliklarla iliskisini agiklayan bir diger yaklagim ise varhk fiyatlar
teorisidir. Bu yaklagima gore konut fiyatlari, diger finansal varliklar gibi beklentiler, faiz oranlar1 ve
likidite kosullarindan etkilenmektedir (Case & Shiller, 2003). Bu ¢ercevede konut piyasasi finansal
piyasalar ile gii¢lii bir etkilesim icerisindedir.

Ayrica konut piyasast ile makroekonomik degiskenler arasindaki iligskiyi agiklayan onemli
yaklagimlardan biri de balon teorisidir. Bu teoriye gore konut fiyatlar1 temel ekonomik gostergelerden
saparak spekiilatif hareketler sonucunda asir1 degerlenebilir. Ozellikle diisiik faiz ortami ve kredi
geniglemesi konut piyasasinda balon olusumuna zemin hazirlayabilmektedir (Stiglitz, 1990).

Tiirkiye ekonomisi acisindan degerlendirildiginde konut piyasasinin hem yatirim aract hem de tasarruf
araci olarak goriilmesi fiyat dinamiklerini daha karmagsik hale getirmektedir. Doviz kuru, faiz orani ve
kredi genislemesi gibi faktorler konut fiyatlarinin belirlenmesinde 6nemli rol oynamaktadir.

Bu baglamda doéviz kuru, faiz oran1 ve konut fiyatlar arasindaki iligskinin ampirik olarak incelenmesi
konut piyasasinin dinamiklerinin anlagilmasi agisindan biiyiik 6nem tasimaktadir.

3. LITERATUR ARASTIRMASI

Konut fiyatlar1 ile makroekonomik degiskenler arasindaki iliski literatiirde genis bir sekilde
incelenmistir. Ozellikle faiz oranlari, doviz kuru ve gelir diizeyi gibi degiskenlerin konut fiyatlari
iizerindeki etkileri hem teorik hem de ampirik ¢aligmalarin odak noktasi olmustur.

Faiz oranlar ile konut fiyatlar arasindaki iligkiyi inceleyen ¢alismalar genellikle negatif yonlii bir iligki
oldugunu ortaya koymaktadir. Himmelberg, Mayer ve Sinai (2005) faiz oranlarmin konut talebi
tizerindeki belirleyici rolini vurgulamis ve diisiik faiz ortaminin konut fiyatlarini artirdigini
gostermistir. Benzer sekilde lacoviello (2005), kredi piyasalari ve faiz oranlarinin konut fiyatlari
iizerindeki etkilerini analiz ederek finansal kosullarin konut piyasasi tizerindeki belirleyici roliinii ortaya
koymustur.

Doviz kuru ile konut fiyatlari arasindaki iligki 6zellikle gelismekte olan tilkelerde 6nemli bir arastirma
alan1 haline gelmistir. Apergis ve Payne (2012) doviz kuru hareketlerinin konut piyasasi {izerindeki
etkilerini incelemis ve doviz kurundaki artisin maliyet kanali iizerinden konut fiyatlarim
yiikseltebilecegini gostermistir. Ayrica doviz kurunun yabanci yatirimer davraniglari iizerinden de konut
talebini etkileyebilecegi belirtilmektedir.

Konut fiyatlarmin finansal piyasalar ile iliskisini inceleyen ¢aligmalar, konutun bir yatirim araci olarak
degerlendirilmesi gerektigini vurgulamaktadir. Case ve Shiller (2003) konut piyasasinda fiyat
hareketlerinin spekiilatif davranislardan etkilenebilecegini ve konut fiyatlarmin temel ekonomik
gostergelerden sapabilecegini ortaya koymustur. Bu baglamda konut piyasasinda balon olusumu
literatiirde 6nemli bir tartisma konusu haline gelmistir.

Makroekonomik degiskenlerin konut fiyatlar1 iizerindeki etkilerini birlikte inceleyen c¢alismalar da
literatiirde yer almaktadir. Goodhart ve Hofmann (2008), para politikasi, kredi genislemesi ve konut
fiyatlar arasindaki iliskiyi analiz etmis ve finansal degiskenlerin konut piyasasi iizerindeki giiclii
etkilerini ortaya koymustur. Benzer sekilde Adams ve Fiiss (2010), konut fiyatlariin makroekonomik
belirleyicilerini incelemis ve faiz oranlari, gelir diizeyi ve finansal faktorlerin konut fiyatlarim
belirlemede 6nemli rol oynadigini géstermistir.
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Tirkiye iizerine yapilan calismalar incelendiginde konut fiyatlar1 ile makroekonomik degiskenler
arasindaki iliskinin giderek daha fazla arastirildigi goriilmektedir. Ozellikle déviz kuru ve faiz
oranlarinin konut fiyatlar iizerindeki etkileri son yillarda 6nemli bir arastirma konusu haline gelmistir.
Tirkiye’de konut piyasasinin hem yatirim aract hem de tasarruf araci olarak degerlendirilmesi, fiyat
dinamiklerinin finansal faktdrlerden daha fazla etkilenmesine neden olmaktadir.

Literatiir genel olarak degerlendirildiginde konut fiyatlar1 ile makroekonomik degiskenler arasinda
giiclii bir iliski oldugu goriilmektedir. Ancak bu iliskinin yonii ve biyiikliigii iilke ekonomilerinin
yapisal Ozelliklerine bagl olarak degisebilmektedir. Tiirkiye ekonomisi gibi gelismekte olan iilkelerde
doviz kuru, faiz oram ve finansal kosullarin konut fiyatlan iizerindeki etkilerinin daha belirgin oldugu
goriilmektedir.

Bu baglamda mevcut ¢aligma, Tiirkiye’de doviz kuru, faiz oran1 ve konut fiyat endeksi arasindaki iligkiyi
birlikte ele alarak literatiire katki saglamay1 amaclamaktadir. Ozellikle sz konusu degiskenlerin birlikte
analiz edilmesi, konut piyasasinin makroekonomik dinamiklerle olan etkilesimini daha kapsamli bir
sekilde ortaya koymaktadir.

4. VERI SETIi ve EKONOMETRIK YONTEM

Bu calismada Tiirkiye’de doviz kuru, faiz oran1 ve konut fiyat endeksi arasindaki iliskiyi incelemek
amaciyla zaman serisi verileri kullanilmistir. Analizde kullanilan veriler Tiirkiye Cumhuriyet Merkez
Bankasi Elektronik Veri Dagitim Sistemi (EVDS) ve ilgili veri setlerinden elde edilmistir.

Analizde kullanilan degiskenler asagida 6zetlenmektedir.

Degisken Aciklama Donem

HPI Konut Fiyat endeksi 2010-2025
EXC Doéviz Kuru 2010-2025
INT Faiz Orani 2010-2025

Veriler aylik frekansta olup analiz donemi veri uygunluguna bagli olarak 2010-2025 dénemini
kapsamaktadir. Konut fiyatlarini belirleyen makroekonomik faktorleri analiz etmek amaciyla asagidaki
model kurulmustur:

HPI=o+B EXCAB2INT e

Modelde konut fiyat endeksi bagimli degisken olarak yer almakta, doviz kuru ve faiz orani ise bagimsiz
degiskenler olarak kullanilmaktadir.

Zaman serisi analizlerinde sahte regresyon problemini Onlemek amaciyla oncelikle degiskenlerin
duraganlik ozellikleri incelenmistir. Bu amagla Augmented Dickey-Fuller (ADF) birim kok testi
uygulanmustir.

Serilerin farkli biitiinlesme derecelerine sahip olmasi durumunda degiskenler arasindaki uzun dénem
iligkisinin analiz edilmesi i¢in ARDL (Autoregressive Distributed Lag) sinir testi yaklasimi
kullanilmistir (Pesaran, Shin, & Smith, 2001).

ARDL yaklasimi agsagidaki nedenlerden dolayi tercih edilmistir:
o kiigiik 6rneklemler i¢in uygun olmasi
e degiskenlerin farkl biitiinlesme derecelerine sahip olmasina izin vermesi

e kisa ve uzun donem iliskileri birlikte analiz edebilmesi
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Uzun doénem iligkinin varliginin belirlenmesinin ardindan kisa dénem dinamiklerini incelemek amaciyla
hata diizeltme modeli (ECM) kurulmustur. ECM modeli sistemin uzun dénem dengeye ne hizla
dondiigiinii gostermektedir.

Degiskenler arasindaki nedensellik iliskisini incelemek amaciyla Toda—Yamamoto nedensellik testi
uygulanmistir (Toda & Yamamoto, 1995). Bu yontem serilerin biitiinlesme derecelerinden bagimsiz
olarak giivenilir nedensellik sonuglar1 elde edilmesine imkén saglamaktadir.

5. EKONOMETRIK ANALIZ BULGULARI

Bu béliimde doviz kuru, faiz orani ve konut fiyat endeksi arasindaki iliski zaman serisi ekonometrisi
cergevesinde analiz edilmektedir. Analiz siireci sirasiyla tanimlayici istatistikler, birim kok testleri,
esbiitiinlesme analizi ve nedensellik testlerinden olusmaktadir.

e Birim Kok Testi

Zaman serisi analizlerinde sahte regresyon sorununu onlemek amaciyla degiskenlerin duraganlik
ozellikleri Augmented Dickey-Fuller (ADF) testi ile incelenmistir.

Tablo 1. ADF Birim Kok Testi Sonuclari

Degisken Seviye 1. Fark Sonu¢
HPI -1.88 -5.21%** I(1)
EXC -1.42 -6.13%** I(1)
INT -2.05 -4.776%** I(1)

Not: *** %1 anlamlilik diizeyi

Sonuglar tiim degiskenlerin seviyede duragan olmadigini ancak birinci farklar1 alindiginda duragan hale
geldiklerini gostermektedir. Bu nedenle degiskenler arasinda uzun dénem iligkisinin incelenmesi igin
ARDL yaklagimi kullanilmigtir.

e ARDL Simr Testi

ARDL sinir testi degiskenler arasinda uzun donemli bir esbiitiinlesme iliskisinin olup olmadigim
belirlemek amaciyla uygulanmaistir.

Tablo 2. ARDL Sinir Testi Sonuglari

F-istatistigi 6.12
Anlamhhk Alt sinir Ust sinir
%5 3.79 4.85

Elde edilen F-istatistigi iist sinir degerinden biiyiik oldugu i¢in degiskenler arasinda uzun doénemli
esbiitiinlesme iligkisi bulundugu sonucuna ulagilmigtir.

e  Uzun Donem Katsayilari

Esbiitiinlesme iligkisinin belirlenmesinin ardindan ARDL modelinden elde edilen uzun doénem
katsayilar1 Tablo 3’te sunulmaktadir.

Tablo 3. Uzun Donem ARDL Sonuclar
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Degisken Katsay1 t-istatistigi
EXC 0.68 4.12%%*
INT -0.35 -2.94%*
Sabit 12.43 3.87

Not: ** %5 anlamlilik, *** %1 anlamlilik

Sonuglar doviz kurunun konut fiyatlar1 iizerinde pozitif ve giiclii bir etkiye sahip oldugunu
gostermektedir. Bu durum doéviz kurundaki artigin maliyet kanali {izerinden konut fiyatlarim artirdigim
gostermektedir.

Faiz oraninin katsayisi ise negatif ve anlamlidir. Bu bulgu faiz oranlarindaki artisin konut talebini
azaltarak fiyatlar1 diisiiriicii etki yarattigin1 gostermektedir.

e Nedensellik Analizi

Degiskenler arasindaki nedensellik iliskisini incelemek amaciyla Toda—Yamamoto nedensellik testi
uygulanmstir.

Tablo 4. Toda—Yamamoto Nedensellik Testi Sonuclari

Nedensellik Sonu¢
EXC — HPI VAR
HPI — EXC YOK
INT — HPI VAR
HPI — INT YOK

Sonuclar doviz kuru ve faiz oranlarindan konut fiyatlarma dogru tek yonlii nedensellik iliskisi
bulundugunu gostermektedir.

6. SONUC ve ONERILER

Bu calismada Tiirkiye’de doviz kuru, faiz orani ve konut fiyat endeksi arasindaki iliski zaman serisi
ekonometrisi cercevesinde analiz edilmistir. Elde edilen bulgular konut fiyatlarinin makroekonomik
degiskenlerden 6nemli dlciide etkilendigini ortaya koymaktadir.

Analiz sonuglarina gore doviz kurundaki artis konut fiyatlarini artirict yonde etki gostermektedir. Bu
durum Tiirkiye’de insaat sektoriiniin ithal girdilere bagimli olmasi ile agiklanabilir. Doviz kurundaki
yiikselis ingaat maliyetlerini artirmakta ve bu maliyet artis1 konut fiyatlarma yansimaktadir.

Faiz oranlarinin ise konut fiyatlar iizerinde negatif etkisi oldugu tespit edilmistir. Faiz oranlarinin
artmasi kredi maliyetlerini yiikselterek konut talebini azaltmakta ve bu durum konut fiyatlar1 iizerinde
asagl yonlii baski olusturmaktadir.

Elde edilen bulgular Tirkiye’de konut piyasasinin finansal degiskenlere duyarli oldugunu
gostermektedir. Ozellikle para politikasi araclart ve doviz kuru hareketleri konut fiyatlarinin
belirlenmesinde 6nemli rol oynamaktadir.

Politika agisindan degerlendirildiginde konut piyasasinda fiyat istikrarimin saglanabilmesi igin
makroekonomik istikrarin korunmasi biiyiik 6nem tagimaktadir. Doviz kurundaki oynakligin azaltilmasi
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ve faiz politikalarmin dengeli bir sekilde yiiriitiilmesi konut piyasasinda asir1 fiyat dalgalanmalarinin
oniine gecilmesine katki saglayabilir.

Ayrica konut piyasasinda spekiilatif hareketlerin sinirlanmasi ve finansal istikrarin saglanmasi amactyla
diizenleyici politikalarin uygulanmasi 6nem arz etmektedir. Ozellikle kredi piyasalarinin kontrol altinda
tutulmasi ve konut talebinin siirdiiriilebilir bir sekilde yonetilmesi gerekmektedir.

Sonug olarak bu ¢alisma Tiirkiye’de konut fiyatlarinin doviz kuru ve faiz orani gibi makroekonomik
degiskenlerden 6nemli dlgiide etkilendigini ortaya koymaktadir. Bu bulgu konut piyasasinin finansal
sistem ile giiclii bir etkilesim igerisinde oldugunu gostermekte ve makroekonomik politikalarin konut
piyasasi tizerindeki etkilerinin dikkate alinmasi gerektigini ortaya koymaktadir.
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Ozet

Bu arasgtirma c¢aligmasi, Alberto Burri’nin sanatsal pratiklerinde atik malzeme kullanimini,
stirdiriilebilirlik ve ekolojik duyarlilik baglaminda ele alarak estetik doniisiim siireclerini ¢ok yonlii bir
perspektiften incelemeyi amaglamaktadir.

XX. yiizyihin ikinci yarisindan itibaren sanatin malzeme anlayisinda meydana gelen kokli degisimler,
yalnizca bigimsel degil ayn1 zamanda kavramsal diizeyde de dnemli kirilmalara yol agmigtir. Geleneksel
sanat yaratim tekniklerinin yerini, deneysel ve disiplinlerarasi yaklasimlar almaya baglamistir. Bu
doniisiim siirecinde, endiistriyel {iretim artiklari, giindelik yasamdan arta kalan nesneler ve islevini
yitirmis materyaller, sanatin ifade alanina dahil edilerek yeni anlam katmanlarinin olugmasina zemin
hazirlamistir. Bu baglamda Alberto Burri, sanatsal yaratiminda ¢uval (sacco), yanmig plastik, metal,
ahsap ve cesitli organik malzemeleri kullanarak, atik kavramini estetik bir deger alanina tasimis ve
malzemenin fiziksel varligin1 kavramsal plastik sanatsal bir dile doniistiirmiistiir.

Arastirma, ¢evreci sanatg1 Burri’nin yapitlarinda atik malzeme kullaniminin yalnizca bigimsel bir tercih
ya da deneysel bir yaklagim olarak degil, ayn1 zamanda savas sonrasi toplumsal travmalar, yikim, onarim
ve yeniden insa siiregleriyle dogrudan baglantili bir ifade bigimi olarak ortaya ¢iktigini ileri stirmektedir.
Sanat¢inin 6zellikle II. Diinya Savasi sonrasinda gelistirdigi yaratim anlatim dili, malzemenin
deformasyonu, yanma, yirtilma ve par¢alanma gibi siirecler iizerinden okunarak, hem bireysel hem de
kolektif hafizaya gonderme yapan bir anlatim kurmaktadir. Bu yaniyla Burri’nin yapitlari, yalnizca
estetik bir donlisiim pratigi degil, ayn1 zamanda tarihsel ve sosyo-ekonomik ve kiiltiirel bir bellek
tastyicisi olarak da degerlendirilmektedir.

Bu arastirma calismasinda nitel arastirma yoOntemlerinden yararlanilmig, literatiir taramasi
dogrultusunda sanat¢inin yaratim uygulamalar1 kuramsal bir ¢ergeveye oturtulmus ve secili yapitlar
iizerinden gorsel, bicimsel icerik analiz ve sentezi gergeklestirilmeye ¢aligilmistir.

Analiz siirecinde, materyalin doniigiimii, yiizeyin par¢calanmasi ve yeniden kurgulanmasi gibi elemanlar,
ekolojik duyarlilik ve siirdiiriilebilirlik kavramlartyla iliskilendirilerek karsilagtirmali olarak ele alinip
yorumlanmistir. Bu kapsamda, ¢evreci sanatgr Burri’nin atik malzemeyi doniistiirme pratiginin,
giliniimiizde giderek 6nem kazanan ¢evresel farkindalik ve siirdiiriilebilir sanat yaklagimlarinin erken ve
oncii drneklerinden biri oldugu ortaya konulmustur.

Sonug olarak, Alberto Burri’nin sanatsal {iretiminde atik malzemenin kullanimi, yalnizca estetik bir
yenilik arayis1 olarak degil, ayn1 zamanda malzemenin yeniden deger kazanmasina yonelik elestirel ve
doniistliriicii bir yaklasim olarak degerlendirilmektedir. Sanat¢inin yaratimlari, dogrudan bir ¢evre
sOylemi gelistirmese de, malzemenin yeniden islevlendirilmesi ve doniistiiriilmesi yoluyla ekolojik
¢evre duyarliliga isaret eden gii¢lii bir alt metin barindirmaktadir. Bu yoniiyle Burri’nin ¢cagdas sanati,
post modern sanat pratiklerinde ekoloji, siirdiiriilebilirlik ve doniisim kavramlarinin
temellendirilmesine katki saglayan 6nemli bir referans noktasi olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Alberto Burri, Attk Malzeme, Ekolojik Duyarlilik, Estetik Doniisiim, Cagdas
Sanat, Siirduriilebilirlik
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WASTE MATERIALS IN ALBERTO BURRI’S ARTISTIC PRACTICES: AESTHETIC
TRANSFORMATION IN THE CONTEXT OF ECOLOGICAL SENSITIVITY

Abstract

This study aims to examine the use of waste materials in Alberto Burri’s artistic practices from a
multidimensional perspective, focusing on aesthetic transformation within the framework of
sustainability and ecological sensitivity. Since the second half of the twentieth century, radical shifts in
the understanding of materials in art have led to significant ruptures not only at the formal level but also
at the conceptual level. Experimental and interdisciplinary approaches have gradually replaced
traditional techniques of artistic production. Within this transformation, industrial residues, everyday
objects, and discarded materials have been incorporated into the field of artistic expression, enabling the
emergence of new layers of meaning. In this context, Alberto Burri employed materials such as burlap
(sacco), burnt plastic, metal, wood, and various organic substances, transforming the notion of waste
into an aesthetic domain and converting the physical presence of materials into a conceptual and plastic
artistic language.

The study argues that the use of waste materials in Burri’s works should not be regarded merely as a
formal preference or an experimental approach, but rather as a mode of expression directly related to
post-war social trauma, destruction, repair, and reconstruction. The artist’s post—-World War II artistic
language can be interpreted through processes such as deformation, burning, tearing, and fragmentation
of materials, constructing a narrative that refers to both individual and collective memory. In this respect,
Burri’s works can be considered not only as practices of aesthetic transformation but also as carriers of
historical and socio-cultural memory.

This study adopts a qualitative research methodology. Within the scope of a comprehensive literature
review, Burri’s artistic practices are situated within a theoretical framework, and selected works are
analyzed through visual, formal, and content analysis. During the analytical process, elements such as
material transformation, surface fragmentation, and reconstruction are examined comparatively in
relation to the concepts of ecological sensitivity and sustainability.

The findings reveal that Burri’s practice of transforming waste materials constitutes an early and
pioneering example of contemporary art approaches that emphasize environmental awareness and
sustainability. Ultimately, the use of waste materials in Burri’s artistic production should be interpreted
not only as an aesthetic innovation but also as a critical and transformative approach that reassigns value
to materials. Although the artist does not explicitly construct an environmental discourse, his works
contain a strong implicit narrative pointing to ecological awareness through the reuse and transformation
of materials. In this regard, Burri’s practice emerges as a significant reference point contributing to the
conceptual foundations of ecology, sustainability, and transformation within contemporary and
postmodern art.

Keywords: Alberto Burri, Waste Materials, Ecological Sensitivity, Aesthetic Transformation,
Contemporary Art, Sustainability

Giris

Sanat tarihinde malzeme kullanimi, yalnizca teknik bir tercih olmanin 6tesinde, donemin diisiinsel,
toplumsal ve kiiltiirel dinamiklerini yansitan temel bir belirleyici olmustur. Ozellikle xx. yiizyilin ikinci
yarisindan itibaren sanat yaratiminda gozlemlenen radikal doniisiimler, geleneksel malzeme anlayisinin
sorgulanmasina ve sanatin ifade araglarinin genigslemesine zemin hazirlamigtir. Bu siirecte sanatgilar,
tuval ve boya gibi klasik araglarin disina ¢ikarak, giindelik yagamin siradan nesnelerini ve endiistriyel
iiretim atiklarini sanatsal yaratimin bir pargasi haline getirmistir. Boylece “afik” olarak tanimlanan
malzemeler, estetik bir deger kazanarak sanatin kavramsal boyutunu derinlestiren 6nemli unsurlar
arasinda yer almistir.
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Modern sonrasi sanat pratiklerinde atik malzemenin kullanimi, yalnizca bigimsel bir yenilik arayisiyla
sinirli kalmamig, ayn1 zamanda tiiketim kiiltiirii, endiistrilesme ve gevresel sorunlara yonelik elestirel bir
yaklasimin da ifadesi olmustur. Bu baglamda sanat, ekolojik duyarliligin goriiniir kilindigi ve
stirdiiriilebilirlik tartigmalarinin estetik bir diizlemde ele alindigi 6nemli bir alan haline gelmistir.
Sanatcilarin atik malzemeleri doniistiirerek yeniden yaratima dahil etmeleri, hem dogaya yodnelik
farkindaligi artirmakta hem de malzemenin islev ve anlam sinirlarini yeniden tanimlamaktadir.

Bu doniigiimiin 6ncii isimlerinden biri olan Alberto Burri, sanatsal pratiginde geleneksel malzeme
hiyerarsisini radikal bicimde sorgulamig ve atik olarak nitelendirilen dgeleri estetik bir ifade aracina
doniistiirmiistiir. Sanatcinin 6zellikle ¢uval (sacco) serileri, yanmis plastik yiizeyleri ve deformasyona
ugratilmis malzemeleri, yalnizca gorsel bir etki yaratmakla kalmamakta, ayn1 zamanda yikim, tahribat
ve yeniden inga kavramlarini da igeren ¢ok katmanli bir anlati sunmaktadir. Burri’nin malzemeye
miidahale bigimi, ylizeyin fiziksel biitiinliigiinii bozarak yeni bir estetik dil olusturmakta ve bu yoniiyle
cagdas sanatin doniisiim odakli yaklagimina 6nemli katkilar saglamaktadir.

Gorsel 1: Alberto Burri, Sacco, New York, 1953

Alberto Burri’nin yapitlari, II. Diinya Savasi1 sonras1 donemin toplumsal ve psikolojik izlerini tagimasi
bakimindan da dikkat ¢ekicidir. Sanat¢inin kullandigi yipranmis, yanmig ve pargalanmis malzemeler,
savagin yarattig1 tahribat1 simgesel bir diizlemde yeniden yaratirken, ayni zamanda iyilesme ve yeniden
yapilandirma siireglerine de isaret etmektedir. Bu yoniiyle Burri’nin sanatsal pratigi, yalnizca bireysel
bir ifade bigimi degil, kolektif bir hafizanin estetik temsili olarak da ele alinip degerlendirilebilir
(Huntiirk,2016). Bu arastirma ¢alismanin temel amaci, Alberto Burri’nin sanatsal pratiklerinde atik
malzeme kullanimini ekolojik duyarhilik baglaminda inceleyerek, estetik doniigiim siireglerini ortaya
koymaktir. Bu dogrultuda arastirmada su sorulara yanit aranmaktadir. Atik malzeme Burri’nin sanatinda
nasil bir estetik dile donlismektedir? Sanatginin malzeme kullanimi ekolojik duyarlilik agisindan nasil
okunabilir? Bu doniigiim siireci, cagdas sanat baglaminda nasil bir karsilik bulmaktadir? Caligsma, bu
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sorular ¢ercevesinde sanat¢inin iiretimlerini hem bicimsel hem de kavramsal acidan analiz etmeyi
hedeflemektedir.

Bu kapsamda arastirma, nitel bir yaklasim benimsemekte olup, literatiir taramasi ve eser analizi
yontemlerine dayanmaktadir. Secili eserler iizerinden gercgeklestirilen ¢oziimlemeler araciligiyla,
malzemenin doniisiim siireci, yiizeyin yeniden kurgulanmasi ve estetik anlam yaratimi gibi 6geler
detayli bicimde ele alinmaktadir. Ayrica ¢alisma, Burri’nin sanatini yalnizca tarihsel bir baglamda degil,
giliniimiiz sanat pratikleriyle iligkisi agisindan da degerlendirmeyi amaglamaktadir.

Alberto Burri’nin atik malzeme kullanimini estetik bir doniisiim pratigi olarak ele alirken, ayn1 zamanda

bu pratigin ekolojik duyarlilik ve siirdiiriilebilirlik kavramlariyla olan iliskisini ortaya koymay1
hedeflemektedir. Bu yoniiyle ¢alisma, ¢agdas sanatta malzeme kullanimina iligkin tartismalara katki
saglamay1 ve sanatin cevresel farkindalik iiretme potansiyeline dikkat ¢ekmeyi amacglamaktadir
(Fineberg, 2014).

Gorsel 2: Alberto Burri, Rosso plastica M 2 (Red Plastic M 2), Guggenheim Museum, 1962

Alberto Burri, 12 Mart 1915 tarihinde italya’nin Citta di Castello kentinde dogmustur. Sanatgi, genglik
yillarinda sanata yénelmek yerine Perugia Universitesi Tip Fakiiltesi'nde egitim almis ve 1940 yilinda
doktor unvanini kazanmistir. Bu durum, Burri’nin sanat pratiginin baglangicinda klasik sanat egitimi
almamis olmas1 bakimindan dikkat ¢ekici bir farklilik ortaya koymaktadir. Onun sanata yonelimi, planh
bir kariyer tercihi olmaktan ziyade, yasam kosullarmin belirledigi zorunlu bir kirilma noktasiyla
bagintilidir.

I1. Diinya Savas1 sirasinda italyan ordusunda gorev yapan Burri, 1943 yilinda Kuzey Afrika’da Miittefik
kuvvetlere esir diismiis ve Amerika Birlesik Devletleri’nde bulunan bir savas esir kampina
gonderilmigtir. Sanat¢inin sanatsal yaratima yonelimi bu esaret siirecinde baslamis, sinirli olanaklar ve
malzeme yetersizligi icinde resim yapmaya baslamasi, ilerleyen yillarda gelistirecegi malzeme odakl
yaklagimin temelini olusturmustur. Bu siirecte kullanilan basit ve gecici malzemeler, Burri’nin ileride
atik ve endiistriyel materyallere yonelmesinin erken bir gdstergesi olarak degerlendirilebilir.

Savas sonrasi Italya’ya donen sanatci, tip meslegini tamamen birakarak kendisini sanata adamis ve
Roma sanat ¢evresi i¢inde aktif bir yaratim siirecine girmistir. 1940’larin sonlarindan itibaren gelistirdigi
0zgiin teknikler ve malzeme kullanimiyla dikkat ¢geken Burri, kisa siirede uluslararasi sanat ortaminda
taninan bir isim haline gelmistir. Ozellikle 1950°1i yillarda ortaya koydugu ¢alismalar, onun sanatinda
belirleyici olacak malzeme deneylerinin baslangicini temsil etmektedir (Karavit, 2008).
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Gorsel 3: Alberto Burri, Grande ferro M 4 (Large Iron M 4), New York, 1959

Burri’nin sanatsal kimliginin olusumunda, akademik sanat egitimi almamis olmasi 6nemli bir rol
oynamaktadir. Geleneksel teknik ve kurallardan bagimsiz bir yaratim anlayisi gelistiren sanatgi,
malzemeyi yalnizca bir arag¢ olarak degil, dogrudan eserin 6znesi haline getirmistir. Bu yaklagim, onun
sanatin1 donemin diger sanat hareketlerinden ayirarak 6zgiin bir konuma yerlestirmistir. Ayrica savag
deneyiminin yarattig1 fiziksel ve psikolojik etkiler, sanat¢imin yaratimlarinda yiizey, deformasyon ve
tahribat gibi kavramlarin 6n plana ¢ikmasina zemin hazirlamistir.

Bu baglamda Alberto Burri’nin yasam Oykiisii, onun sanatsal pratigini anlamada belirleyici bir 6ge
olarak degerlendirilmektedir. Sanatginin tip egitimi, savag deneyimi ve sonrasinda gelistirdigi bagimsiz
yaratim dili, hem kullandigi malzemeleri hem de bu malzemelere yiikledigi anlami dogrudan
etkilemistir. Dolayisiyla Burri’nin sanati, yalnizca estetik bir arayisin sonucu degil, ayn1 zamanda
yasamsal deneyimlerin bigimlendirdigi ¢ok katmanli bir ifade alan1 olarak okunmalidir (Harrison, 2011).

Alberto Burri'nin sanatsal uygulamalarinda ve sanatsal yaratiminda malzeme anlayisi yalnizca bigimsel
bir arac1 degil, eserin anlamini belirleyen temel bir yap1 unsuru olarak karsimiza ¢ikmaktadir. Sanatgi,
malzemenin fiziksel 6zelliklerini gizlemek yerine goriiniir kilarak onun kendi gercekligini estetik
deneyimin merkezine yerlestirmistir. Bu yaklasim, sanat eserinin temsil ettigi nesne ya da anlatidan ¢ok,
dogrudan malzemenin kendisine odaklanan yeni bir gorsel dilin olugmasina katki saglamigtir.
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Gorsel 4: Alberto Burri, Bianco B, New York, 1965

Burri'nin malzeme anlayigini bigimlendiren 6nemli etkenlerden biri, sanat 6ncesi yasaminda aldigi tip
egitimidir. Doktor olarak yetismis olmasi, sanat¢inin yiizey, doku, yara, iyilesme ve deformasyon gibi
kavramlara farkli bir bakis acisiyla yaklagmasina olanak tanimistir. Nitekim eserlerinde siklikla
karsilagilan dikilmis yiizeyler, yirtik dokular, yanik izleri ve par¢alanmig malzemeler, adeta cerrahi
miidahale sonrasinda yeniden bir araya getirilen organik yapilara génderme yapmaktadir. Bu yoniiyle
Burri'nin ¢aligmalari, fiziksel tahribat ile yeniden yapilanma arasindaki iliskiyi goriiniir kilan 6zgiin bir
estetik anlayis gelistirmektedir

Sanatg1 i¢in malzeme, tasidigi gegmis deneyimlerden bagimsiz degildir. Kullanilmig guvallar, aginmig
ylizeyler, paslanmig metaller ya da yanmis plastikler, liretildikleri ve kullanildiklar1 siireglerin izlerini
bilinyelerinde tasimaktadir. Burri bu izleri ortadan kaldirmak yerine koruyarak malzemenin tarihsel
bellegini sanat eserinin bir pargasi haline getirmistir. Boylece eser ylizeyinde goriilen her yipranma, her
deformasyon ve her miidahale, malzemenin yasam Oykiisliniin goriiniir bir bileseni olarak
degerlendirilmektedir (Heartney, 2025).

Burri'nin sanatinda malzeme ile bi¢im arasinda hiyerarsik bir iliski bulunmamaktadir. Aksine big¢im,
¢ogu zaman malzemenin kendi fiziksel olanaklarindan ortaya ¢ikmaktadir. Yanma, gerilme, ¢atlama,
biikiilme ve asinma gibi siiregler sanat¢inin miidahalesiyle kontrollii bir estetik diizene
doniistiirilmektedir. Bu nedenle Burri'nin yapitlarinda bigem, 6nceden tasarlanmis bir kompozisyonun
sonucu olmaktan ¢ok, malzemenin doniislim siirecinin dogal bir ¢iktisi olarak ortaya ¢ikmaktadir.

Bu yaklasim, sanat tarihinde malzemenin pasif bir ara¢ olmaktan ¢ikarak etkin bir ifade unsuruna
doniismesinde onemli bir kirtlma noktasi olusturmustur. Burri'nin gelistirdigi malzeme odakl estetik
anlayis, sonraki donemlerde ortaya ¢ikan siire¢ sanati, Arte Povera ve malzeme temelli ¢agdas sanat
uygulamalarinin ~ kavramsal  zeminini  hazirlayan  6nemli  Orneklerden  biri  olarak
degerlendirilmektedir(Barrett, 2012).

Alberto Burri'min sanatsal iiretiminde estetik deger ve malzemenin doniisiimii ve ylizey estetigi,
geleneksel sanat anlayisinda oldugu gibi kusursuz yiizeylerin olusturulmasina degil, malzemenin
geeirdigi doniigiim siireglerine dayanmaktadir. Sanat¢1, kullandigr materyalleri oldugu gibi korumak
yerine ¢esitli fiziksel miidahalelerle doniistiirerek yiizeyi aktif bir ifade alanina doniistiirmiistiir. Bu
yaklagimda estetik deneyim, tamamlanmig bir formdan ¢ok doniisiimiin kendisi tizerinden
sekillenmektedir.

Burri'nin ¢aligmalarinda ylizey, sabit ve degismez bir yap1 olmaktan ¢ikarak miidahaleye agik dinamik
bir alan haline gelmektedir. Sanat¢inin dikme, kesme, yakma, eritme ve kaynak yapma gibi yontemleri
kullanmasi, malzemenin fiziksel 6zelliklerini goriiniir kilarken ayni zamanda yeni gorsel iligkilerin
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olugmasina olanak saglamaktadir. Boylece eserlerdeki bicimsel yapi, malzemeye uygulanan islemlerin
dogrudan sonucu olarak ortaya ¢ikmaktadir.

W\

Gorsel 5: Alberto Burri , Grande Nero Cretto ,Center Pompidou,1977

Ozellikle yanma ve eritme siiregleri, Burri'nin yiizey anlayisinda énemli bir yer tutmaktadir. Sanati,
atesi yalnizca bir tahrip araci olarak degil, ayn1 zamanda yeni bigimler iireten yaratici bir unsur olarak
degerlendirmistir. Isinin etkisiyle sekil degistiren plastik yiizeyler, rastlantisallik ile kontrol arasindaki
iliskinin goriiniir hale geldigi estetik yapilar olusturmaktadir. Bu siirecte ortaya ¢ikan delikler, kivrimlar
ve deformasyonlar, yiizeyin plastik degerini giiclendiren temel &geler olarak dikkat ¢ekmektedir
(Antmen, 2009).

Benzer sekilde metal ¢aligsmalarinda uygulanan kaynak islemleri, malzemenin endiistriyel karakterini
korurken yeni bir estetik biitiinliik olusturulmasini saglamaktadir. Kaynak izleri ve birlesme noktalar
gizlenmek yerine goriinlir birakilarak {iretim siirecinin eserin ayrilmaz bir parcasi haline gelmesi
amaclanmigtir. Bdylece ylizey yalnizca sonucun degil, doniisiim siirecinin de tanikligini yapan bir yapi
kazanmaktadir.

Burri'nin ylizey estetigi, malzemenin gecirdigi fiziksel degisimleri sanatin temel ifade araglarindan biri
haline getirmesi bakimindan ¢agdas sanat igerisinde Gzgiin bir konumda yer almaktadir. Sanatgi,
doniisiimiin izlerini goriiniir kilarak estetik degeri kusursuzluk fikrinden uzaklastirmis; asinma,
deformasyon ve miidahale gibi unsurlar1 gorsel anlatimin merkezine tagimistir. Bu yoniiyle onun
eserlerinde yiizey, yalnizca bigimsel bir unsur degil, donlisiimiin estetik olarak deneyimlendigi aktif bir
anlam alanmi olarak degerlendirilmektedir (Barrett, 2019). Alberto Burri'nin yapitlarinda kullanilan
malzemeler, bellek ve travma iliskisi yalmizca fiziksel oOzellikleriyle degil, tasidiklari ge¢mis
deneyimlerle de anlam kazanmaktadir. Sanat¢inin tercih ettigi asinmig, par¢calanmig ve kullanim izleri
tagityan materyaller, yiizey lizerinde goriiniir hale gelen bir hafiza katmani1 olusturmaktadir. Bu yoniiyle
Burri'nin yapitlari, malzemenin maddi varlig: ile tarihsel ve toplumsal deneyimler arasinda kurulan
iligkinin estetik bir yansimasi olarak degerlendirilebilir.
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Gorsel 6: Alberto Burri,Sacco e rosso, New York,1954

Bellek kavrami, ¢agdas sanat kuraminda yalnizca bireysel hatirlama siiregleriyle sinirli goriilmemekte,
nesneler, mekanlar ve materyaller araciligiyla aktarilan kiiltiirel deneyimleri de kapsamaktadir. Burrinin
caligmalarinda kullanilan malzemeler, gegmis kullanimlarina ait izleri koruduklar1 6lgiide bu bellegin
tastyicisi haline gelmektedir. Yipranmis dokular, lekeler, deformasyonlar ve yiizey kirilmalari,
malzemenin gegirdigi siireclere iliskin sessiz tanikliklar olarak okunabilmektedir.

Bu baglamda sanat¢inin eserlerinde goriilen fiziksel miidahaleler yalnizca bigimsel degisimler
yaratmamakta, ayn1 zamanda malzemenin tasidig1 zamansallig1 goriiniir kilmaktadir. Yiizey tizerinde
korunan izler, ge¢mis ile simdi arasinda gorsel bir iliski kurarak izleyiciyi malzemenin yasanmisligi
iizerine diislinmeye yonlendirmektedir. Boylece eser, yalnizca estetik bir nesne olmaktan ¢ikarak farkli
tarihsel katmanlarin bir araya geldigi bir anlam alanina déniismektedir (Heartney, 2025).

Burri'nin yapitlarinda travma kavrami dogrudan temsil edilen bir konu olmaktan ¢ok, malzemenin
fiziksel yapisinda hissedilen bir durum olarak ortaya ¢ikmaktadir. Kesikler, catlaklar, yaniklar ve
deformasyonlar, belirli bir olay1r betimlemek yerine kirillganlik, kayip ve doniisiim gibi evrensel
deneyimlere gobnderme yapan gorsel gostergeler yaratmaktadir. Bu nedenle sanat¢inin eserleri, anlatisal
bir temsil kurmaktan ziyade, izleyicide duyusal ve diisiinsel ¢cagrisimlar olusturan agik bir yorum alani
birakmaktadir.

Malzemenin gegmise ait izlerini goriiniir kilan bu yaklasim, Burri'nin sanatin1 yalnizca bigimsel deneyler
diizeyinde degerlendirmeyi yetersiz kilmaktadir. Sanat¢inin eserlerinde materyal, hem fiziksel bir yapi
unsuru hem de tarihsel deneyimlerin tagiyicisi olarak iglev gérmekte, boylece estetik doniigiim siireci,
ayni zamanda kiiltiirel bellegin yeniden yorumlandig1 bir alan haline gelmektedir (Godfrey, 2023).

XX. yilizyiln ikinci yarisindan itibaren hiz kazanan endiistrilesme ve tiilketim odakli tiretim modelleri,
dogal kaynaklarin titkenmesi, atik miktarlarinin artmasi ve ¢evresel sorunlarin goriiniir hale gelmesi gibi
sonuglar dogurmustur. Bu gelismeler yalnizca bilimsel ve ekonomik alanlarda degil, sanat pratiginde de
yeni yaklagimlarin ortaya ¢ikmasna zemin hazirlamuistir. Ozellikle malzemenin yeniden
degerlendirilmesi ve kullanim Omriinii tamamlamig nesnelerin farkli baglamlarda islevlendirilmesi,
cagdas sanatin 6nemli tartisma alanlarindan biri haline gelmistir.
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Alberto Burri'nin yaratimlari tarihsel olarak ekolojik sanat hareketlerinden dnce ortaya ¢ikmis olmasina
ragmen, sanat¢inin malzemeye yaklagimi glinlimiiz stirdiiriilebilirlik tartismalari agisindan dikkat gekici
bir perspektif sunmaktadir. Burri, ekonomik veya islevsel degerini kaybetmis materyalleri yeni bir
estetik diizen icerisinde yeniden degerlendirerek, malzemenin kullanim sonrasindaki potansiyeline
isaret etmektedir. Boylece atik olarak tanimlanan unsurlar, sanat aracilifiyla farkli bir deger alanina
tasinmaktadir.

Sanat¢inin ¢alismalarinda dikkat ¢eken 6nemli noktalardan biri, malzemenin doniistiiriilmesi siirecinde
onun 0zgiin karakterinin korunmasidir. Yiizeydeki asinmalar, deformasyonlar ve kullanim izleri ortadan
kaldirilmamakta, aksine eserin anlam yapisinin bir pargasi olarak goriiniir birakilmaktadir. Bu yaklasim,
cagdas siirdiiriilebilirlik anlayisinin temel ilkelerinden biri olan yeniden degerlendirme ve yeniden
islevlendirme kavramlariyla iliskilendirilebilmektedir. Malzemenin tamamen yok edilmesi yerine
doniistiiriilerek yeni bir yasam dongiisiine dahil edilmesi, Burrimin estetik yaklasiminin dikkat gekici
yonlerinden birini olusturmaktadir (Ipsiroglu, 2011).

Burri'nin eserleri, a¢ik bir ekolojik sdylem gelistirmemekle birlikte, kullanim dis1 kalmis malzemelerin
sanatsal yaratim siirecine dahil edilmesi bakimindan giiniimiiz ¢evresel ve siirdiiriilebilirlik odakli sanat
yaklagimlariyla iliskilendirilebilecek onemli oOrnekler sunmaktadir. Kullanim degerini yitirmis
nesnelerin yeniden goriiniir hale getirilmesi, malzemenin ekonomik islevinden bagimsiz olarak
degerlendirilmesine olanak tanimaktadir. Bu yaklasim, giiniimiizde siirdiiriilebilir sanat
uygulamalarinda One ¢ikan yeniden degerlendirme, kaynak bilinci ve malzeme farkindaligi
kavramlariyla paralellik gostermektedir.
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Cagdas sanat baglaminda degerlendirildiginde Burri'nin {iretimleri, atitk malzemenin yalnizca alternatif
bir sanat araci olmadigini, aym1 zamanda yeni estetik ve disiinsel olanaklar yaratabilecegini
gostermektedir. Sanatginin gelistirdigi malzeme odakli yaklagim, daha sonraki dénemlerde ekoloji, geri
doniisiim ve siirdiiriilebilirlik ekseninde calisan bir¢ok sanat¢i igin Onemli bir referans noktasi
olusturmustur. Bu nedenle Burri'nin eserleri, ¢evresel duyarliligin dogrudan ifade edilmedigi ancak
malzemenin doniislimii lizerinden dolayli bi¢cimde goriiniir hale geldigi Oncii 6rnekler arasinda
degerlendirilebilir. (Barrett, 2012).

Sonug olarak bu arastirma caligmasinda Alberto Burri'nin sanatsal uygulamalarinda atik malzeme
kullaniminin  estetik  doniisim  siiregleri ve ekolojik duyarlilik baglamindaki yansimalar
incelenmistir. Yapilan degerlendirmeler sonucunda Burri'nin sanatinda malzemenin yalnizca teknik bir
arag ya da tasiyici yiizey olarak degil, dogrudan anlam yaratan temel bir ifade 6gesi olarak ele alindig
gOrilmistir. Sanatcinin ¢uval, plastik, metal ve benzeri kullanim dig1 kalmig materyalleri eserlerinin
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merkezine yerlestirmesi, geleneksel sanat malzemelerine dayali anlayisin 6tesine gecen 6zgiin bir
yaklagim ortaya koymaktadir.

Arastirma kapsaminda incelenen yapitlar, Burri'nin malzemenin fiziksel 6zelliklerini gizlemek yerine
goriiniir kilarak yeni bir estetik dil gelistirdigini gostermektedir. Yanma, yirtilma, dikme, catlama ve
deformasyon gibi siirecler, sanat¢inin yapitlarinda yalnizca bigimsel miidahaleler olarak degil, ayni
zamanda doniigiimiin gorsel gostergeleri olarak islev gormektedir. Bu yoniiyle Burri'nin yapitlari, estetik
degerin kusursuzluk anlayisi iizerinden degil, malzemenin gecirdigi doniisiim siirecleri {izerinden
yeniden tanimlanabilecegini ortaya koymaktadir. Ayrica Burri, kullandig1 materyallerin tarihsel ve
kiiltiirel bellekle kurdugu iliski lizerinde yogunlagmistir. Kullanim izleri tasiyan yiizeyler, aginmis
dokular ve deformasyona ugramis malzemeler, ge¢gmis deneyimlerin maddi izlerini goriiniir kilan 6geler
olarak degerlendirilmistir. Bu durum, sanat¢inin eserlerinin yalnizca bigimsel deneyler olarak degil, ayn
zamanda bellek, zaman ve doniislim kavramlarini igeren ¢ok katmanli yapilar olarak okunabilecegini
gostermektedir.

Ekolojik duyarlilik agisindan degerlendirildiginde ise Burri'nin yaratimlarinin dogrudan cevresel
sorunlara odaklanmadigi goriilmektedir. Bununla birlikte sanat¢inin kullanim dist kalmis malzemeleri
yeniden degerlendirerek sanatsal yaratim siirecine dahil etmesi, giiniimiizde siirdiiriilebilirlik ve kaynak
farkindaligi temelinde gelisen sanat yaklasimlariyla iliskilendirilebilecek ©nemli bir 06rnek
olusturmaktadir. Atik malzemenin estetik bir degere doniistiiriilmesi, nesnelerin iglevsel dmiirlerinin
Otesinde yeni anlam alanlar1 kazanabilecegini gdstermektedir.

Sonug olarak Alberto Burri'nin sanati, malzemenin doniisiim potansiyelini goriiniir kilan Oncii
yaklagimlardan biri olarak ele alinip degerlendirilebilir. Sanat¢inin gelistirdigi malzeme odakli yaratim
anlayisi, hem cagdas sanatin estetik sinirlarinin genislemesine katki saglamig hem de giinlimiizde
giderek dnem kazanan ekoloji, siirdiiriilebilirlik ve yeniden kullanim tartismalarina diisiinsel bir zemin
hazirlamistir. Bu yoniiyle Burri'nin yapitlari, atik malzemenin sanatsal yaratimdaki roliinii yeniden
degerlendirmeye olanak taniyan 6nemli 6rnekler arasinda yer almaktadir.
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HURMUZ KRiZiNDEN iNSANLIGIN GELECEGINE:
YENILENEBILIR ENERJI TEKNOLOJILERI, VAKIF MODELI VE KURESEL DONUSUM

FROM THE HORMUZ CRISIS TO THE FUTURE OF HUMANITY: RENEWABLE
ENERGY TECHNOLOGIES, THE FOUNDATION MODEL AND GLOBAL
TRANSFORMATION
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Cekmece, Halkali, Istanbul.

OZET

Hiirmiiz Bogazi'nda yasanan ¢atisma ve abluka, kiiresel enerji, giibre ve su tedarik zincirlerinin derin
kirilganliklarini giin yiiziine ¢ikarmistir. Anlik sonuglart agir olsa da bu kriz, gercek doniisiimiin fitilini
atesleme kapasitesi tastyan tarihi bir firsat penceresine de doniismiistiir. Bu ¢alisma, s6z konusu krizi
bir motivasyon noktasi olarak ele almakta; asil odagim ise gelistirilen iki yerli yenilenebilir enerji
teknolojisinin —firtina korumali dikey eksenli riizgar tiirbini ve SRTA tipi odaklanmis giines
kollektorii— insanligin hizmetine sunulmasi i¢in dnerilen vakif modelinde bulmaktadir.

Bu teknolojiler, yalnizca birer teknik yenilik olmayip enerjinin demokratiklestirilmesi, yesil amonyak
ve yesil hidrojen iiretimi araciligiyla gida giivenliginin gliclendirilmesi ve diinyanin en yoksul
topluluklarina siirdiiriilebilir gelir kapilar1 agilmasi agisindan doniistiiriicii birer aragtir. Osmanl vakif
geleneginden ilham alan modern bir vakif yapisi araciligiyla bu teknolojilerin insanligin ortak mirasi
haline getirilmesi Onerilmektedir. Tiirkiyenin COP31 bagkanlig1 ise bu vizyonun kiiresel diplomatik
platforma taginmasi i¢in tarihsel bir esigi temsil etmektedir.

Anahtar kelimeler: Hiirmiiz Bogazi; enerji glivenligi; SRTA giines kollektorii; dikey eksenli riizgar
tiirbini; yesil amonyak; yesil hidrojen; enerji demokratizasyonu; vakif modeli; SKH; COP31; Tiirkiye;
kiiresel kalkinma.

ABSTRACT

The conflict and blockade in the Strait of Hormuz have exposed deep structural vulnerabilities in global
energy, fertilizer and water supply chains. While the immediate consequences are severe, this crisis also
opens a historic window of opportunity for genuine transformation. This paper takes the crisis as a
motivating context, but focuses primarily on a proposed foundation model for delivering two indigenous
renewable energy technologies—a storm-resilient vertical-axis wind turbine and an SRTA-type
concentrated solar collector—to the service of humanity.

These technologies are not merely technical innovations; they are transformative instruments for
democratizing energy, strengthening food security through green ammonia and green hydrogen
production, and opening sustainable income pathways for the world's most disadvantaged communities.
We propose that through a modern foundation structure inspired by the Ottoman waqf tradition, these
technologies be made a shared heritage of humanity. Turkey's COP31 presidency represents a historic
threshold for elevating this vision to the global diplomatic stage.

Keywords: Strait of Hormuz; energy security; SRTA solar collector; vertical-axis wind turbine; green
ammonia; green hydrogen; energy democratization; foundation model; SDGs; COP31; Turkey; global
development
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GIRiS: KRiZDEN FIRSATA

Iklim krizi artik tartismasiz bir gergekliktir. Diinyamizin bu kronik sorunla bogustugu bir dénemde
Hiirmiiz Bogazi'nda patlak veren ¢atisma, sahip oldugumuz enerji sisteminin ne denli kirilgan oldugunu
acimasizca gozler Oniine sermistir. Ham petrol ve LNG tedarikinin aksamasi, giibre zincirinin kirilmasi
ve Korfez iilkelerinin igme suyunu saglayan aritma tesislerinin tehdit altina girmesi —tiim bunlar farkl
kirilganliklar degil, ayni sistemik sorunun farkli yiizleridir: fosil yakit bagimlisi, merkezilesmis ve tek
noktadaki bir aksakliktan tiim diinyay1 sarsabilecek bir yapinin bedeli.

Ne var ki her biiyiik kriz, ayn1 zamanda biiylik bir doniisiimiin fitilini atesleme kapasitesi de tagir.
1970'lerin petrol krizleri enerji verimliligi arayisini hizlandirmis, 2011 Fukushima felaketi bir¢ok iilkeyi
yenilenebilir enerjiye yoneltmistir. Hiirmiiz krizi de benzer bigimde, hem anlik bir uyar1 hem de sistemik
degisimin ivmesi olabilir.

Bu calisma, Hiirmiiz krizini bir motivasyon noktasi olarak ele almakta; ancak gergek odagini asil
meseleye yoneltmektedir: yeryliziiniin her kdsesindeki insanlara fayda saglama kapasitesi tastyan iki
Ozgiin yenilenebilir enerji teknolojisinin, Osmanli vakif geleneginden ilham alan modern bir yapi
araciligiyla insanligin hizmetine nasil sunulabilecegi sorusuna. Tiirkiye'nin COP31 baskanligi, bu
vizyonu diplomatik gercege doniistiirmek igin tarihsel bir pencere sunmaktadir.

HURMUZ KRiZi: YAPISAL KIRILGANLIKLARIN AYNASI

Gelistirlen teknolojiler riizgar ve giines enerjisi ile ilgili olup, klasik yenilenebir enerji teknolojilerine
gore ciddi 6l¢lide CAPEX indirimi saglamasi yanisira yeni uyugulama alanalar1 agmasi nedeniyle “derin
teknoloji” olarak kabul edilmektedirler.

Riizgar tiirbini teknolojisi Hiirmiiz Bogazi, kiiresel deniz yolu petrol ticaretinin yaklasik dortte birini
tagtyan ve ikamesi neredeyse imkéansiz olan bir kritik gecistir. 2025 yilinda bu bogazdan giinliik yaklasik
15 milyon varil ham petrol ge¢mis; Korfez tilkeleri ise kiiresel iire ticaretinin %46'sin1 ihrag etmis, diinya
genelinde desalinasyon kapasitesinin %33"inii isletmigtir. Mart—Nisan 2026'da fiilen gergeklesen
abluka, bu birbirine kenetlenmis kirilganliklar1 aym1 anda tetikleyerek IEA Bagskani Fatih Birol'un
"tarihin en biiylik enerji arz aksakli1" olarak nitelendirdigi bir krizi dogurmustur (IEA, 2026; WEEF,
2026).

Krizin ortaya koydugu tablo ii¢ temel kirilganlig1 6zetlemektedir. Enerji giivenligi boyutunda kiiresel
petrol ve LNG sisteminin tek bir cografi dar bogaza olan bagimliligi ve alternatif giizergéh kapasitesinin
son derece sinirli kalmasi 6ne ¢ikmaktadir. Gida gilivenligi boyutunda Korfez kaynakli azot bazlh
giibreler olmadan diinyanin biiyiik boliimiinlin tarimsal tiretimini slirdirememesi kritik bir sorun
olusturmaktadir. Su giivenligi boyutunda ise Korfez sehirlerinde icme suyunun %90'1min fosil yakitla
caligan desalinasyon tesislerine bagli olmasi, askeri ¢atigmalar karsisinda sehirleri dogrudan savunmasiz
birakmaktadir (CSIS, 2026; Fanack Water, 2026).

Bu calisma bu kirilganliklarin ayrintili analizine odaklanmak yerine, onlarin ¢6ziimiine yonelik
teknolojik ve kurumsal modele yogunlagmaktadir. Zira bir krizi dogru teshis etmek kadar, ondan kalici
bir doniisiim ¢ikarabilmek de 6nem tagir.

YERLIi VE MiLLi DERIN TEKNOLOJIiLER: iNSANLIGA ACILAN KAPILAR

Gelistirilen teknolojiler, geleneksel yenilenebilir enerji ¢oziimlerine kiyasla ciddi dl¢lide diisiik sermaye
harcamas1 (CAPEX) gerektirmesi ve bugiine kadar kapali kalan uygulama alanlarin1 agmasi nedeniyle
akademik ve ticari g¢evrelerde "derin teknoloji" olarak smiflandirilmaktadir. Uluslararast uzman
kuruluslarin onaylar1 ve aldiklart kiiresel ddiillerle giivenilirliklerini kanitlamis olan bu teknolojiler;
Hiirmiiz krizinin giindeme tasidigi her ti¢ kirilganliga —enerji, gida ve su— es zamanli yanit verme
kapasitesi tagimaktadir.

170



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

3.1 Firtina Korumah Dikey Eksenli Riizgar Tiirbini

Gelistirilen dikey eksenli riizgar tiirbini (VAWT), geleneksel yatay eksenli tiirbinlere kiyasla kiitlesel
acidan onda bir agirliga sahiptir. Bu 6zellik, iiretim ve nakliye maliyetlerini koklii bicimde diisiirmekte;
ayrica biiylik ve uzman is giicii gerektiren temel altyap1 ihtiyacini en aza indirmektedir. Sessiz ¢aligmasi
ve Ozellikle firtina kosullarinda otomatik olarak devre disina gegen geleneksel tiirbinlerin aksine yiiksek
riizgar hizlarinda da giivenli bigimde calismayi siirdiirmesi, bu teknolojiyi yerlesim birimleri ve uzak
bolgeler i¢in ideal kilmaktadir.

Teknolojinin uygulama yelpazesi son derece genistir. Yerel elektrik {iretimi ve 1sitma-sogutma
sistemlerinden baslayarak, Hiirmiiz krizinin denizcilik sektdrii {izerindeki baskisin1 hafifletme
potansiyeli tasiyan gemilerde riizgar giiciiyle tahrik uygulamasina kadar uzanmaktadir. Firtina, kum
firtinas1 ve muson gibi zorlu iklim kosullarina sahip cografyalarda — Sahel, Korfez, Giineydogu Asya
— bu dayaniklilik kritik bir rekabet avantajina doniismektedir.

3.2 SRTA Tipi Odaklanmis Giines Kollektorii

SRTA (Self-assembling, Rotating, Tracking, Auto-cleaning — Kendiliginden Kurulum, Déndiirme,
Izleme ve Otomatik Temizleme) teknolojisi, giines enerjisinde yeni bir paradigmamn kapilarini
aralamaktadir. Sistemin en 0zgiin 6zelligi, arazinin gercek parabolik bicimde sekillendirilmesini
miimkiin kilmasi ve minimum is giiciiyle kendi kendine kurulabilmesidir. Bu 6zellik, 6zellikle ¢ol
kumunu ve tarima elverissiz arazileri dogrudan giines kollektoriine doniistiirme kapasitesiyle anlam
kazanmaktadir. Diinya yiizeyinin biiyiik boliimiinii kaplayan, ekonomik degeri olmayan ¢dl arazilerinin
yliksek degerli enerji iiretim sahalarina kazandirilmasi, kiiresel enerji haritasini yeniden yazmaya
yetecek bir potansiyel barindirmaktadir.

Uygulama alanlar1 agisindan teknoloji dort kritik iglevi bir arada iistlenebilmektedir: (1) deniz suyu
aritma (desalinasyon) — Korfez iilkelerinin su giivenligi krizine dogrudan yanit; (2) yesil hidrojen
tiretimi — fosil yakit ikamesi; (3) yesil amonyak iiretimi — giibre tedarik zincirinin yeniden
yapilandirilmasi; (4) yiiksek sicaklik depolama — yenilenebilir enerjinin araliklilik sorununa ¢oziim.
Bu dort islevin tek bir teknoloji platformunda bir araya gelmesi, SRTA kollektoriinii ¢ok boyutlu
kirilganliklara kars1 sistematik bir ¢6ziim olarak konumlandirmaktadir.

3.3 Teknolojilerin Piyasa Baglam

Onerilen teknolojilerin konumlandigi piyasa, tarihsel agidan esi goriilmemis bir biiyiime ivmesi
icindedir. Yesil hidrojen piyasasinin 2025'teki 12,3 milyar dolardan 2035 yilinda 231 milyar dolara
ulagsmas1 ongoriiliirken; yesil amonyak piyasasinin 2026'daki 4,3 milyar dolardan 2033'e kadar 181
milyar dolar1 asmas1 beklenmektedir (Precedence Research, 2026; Coherent Market Insights, 2026).
IRENA ise 1,5°C senaryosu altinda 2050 yilina kadar yenilenebilir amonyak {iretim kapasitesinin 566
milyon tona ¢ikabilecegini ongdrmektedir. Bu biiyiikliik, yalnizca bir ticari firsat1 degil; insan refahi
iizerinde doniistiiriicii etki yaratabilecek bir 6lgegi simgelemektedir.

ENERJININ DEMOKRATIZASYONU: YERYUZUNUN HER KOSESINE ULASMAK
Enerji Yoksullugu: Esitsizligin Sessiz Motoru

Uluslararas1 Enerji Ajansi'na gore diinyada héala 700 milyonun {izerinde insan elektrik erisiminden
yoksun yagamakta; yaklagik 2,5 milyar kisi temiz pisirme enerjisinden yararlanamamaktadir. Sahra alt:
Afrika'da yaklasik 620 milyon insan — kita niifusunun tigte ikisi — elektriksiz bir hayat siirmektedir
(IEA, 2025). Bu rakamlar soyut birer istatistik degil; hastalik, egitimsizlik, yoksulluk ve ekonomik
dislanmanin somut nedenleridir.

IRENA verilerine gore 2024 yilinda kiiresel yenilenebilir enerji kapasite artisinin %71'1 yalnizca
Asya'dan gelmis; Afrika, Orta Amerika ve Karayipler ise toplam artisin %2,8'iyle sinirl kalmistir. Oysa
Afrika, diinya genelinde en yiiksek giines ve riizgar potansiyellerinden bazilarina ev sahipligi
yapmaktadir. Sorun potansiyelin yoklugu degil, teknolojinin ve finansmanin bu potansiyeli gercege
doniistiirememesidir. Iste nerilen teknolojiler bu kirilma noktasinda devreye girmektedir: Yiiksek
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CAPEX engeli olmayan, modiiler, minimum altyap1 gerektiren ve yerel kosullara uyarlanabilir yapilar
sayesinde piyasanin ulasamadigi yere ulagsmaktadir.

Riizgar Tiirbini Teknolojisinden Yararlanacak Bashca Ulkeler

Firtina korumali dikey eksenli riizgar tiirbini, 6zellikle geleneksel tiirbinlerin yetersiz kaldigi —
altyapisiz, bakim kapasitesi sinirlt ve iklim kosullar1 zorlu — boélgelerde doniistiiriicii bir etki yaratma
kapasitesi tagimaktadir.

Etiyopya Biiyiik Vadi riizgar Elektrik erigimi <%45 Off-grid; yesil giibre
koridoru

Nijer / Mali Sahel riizgar Kronik enerji agig1 Kum firtinas1 dayaniklilig1
koridoru

Mozambik / Tropikal / giiney Kiy1 kasabalar1 erisimsiz Ada enerjisi + mavi

Madagaskar riizgarlari ekonomi

Somali Hint Okyanusu Catisma sonrast altyapi Hizli kurulum kapasitesi
rlizgarlar

Moritanya Atlantik riizgar Yesil amonyak potansiyeli Biiyiik 6l¢ek uygulamasi
koridoru (2025)

Yemen / Irak Aden Korfezi / Basra | Catisma hasarli altyapi Sessiz; ¢atigma bolgesi

dostu

Pakistan / Banglades | Bengal / Belucistan LNG bagimliligi; enerji Muson dayaniklilig:
ac1g1

Endonezya / Tropikal ada 17.000+ ada; yiiksek enerji | Ada enerji bagimsizligt

Filipinler rlizgarlari maliyeti

Kirgizistan / Daglik topografya Izole topluluklar Dag bolgesi kurulumu

Tacikistan

Maldivler / Vanuatu Karayip / Pasifik Fosil ithalatina tam Firtina sonrasi hizli

/ Haiti rlizgarlari bagimlilik yeniden kurulum

Giines Kollektorii Teknolojisinden Yararlanacak Bashca Ulkeler

SRTA teknolojisi, yiiksek gilineslenme siireleri ve biiylik tarim dis1 arazi stoguna sahip lilkelerde
sistematik bir doniisiim saglayabilir. 2024 yilinda giines enerjisi tek basina 453 GW net kapasite
eklemis; bu rakam riizgar, hidro ve diger tiim yenilenebilir kaynaklarin toplamim geride birakmistir
(IRENA, 2025). Ote yandan bu potansiyelin biiyiik cogunlugu hala degerlendirilmemis durumdadir.
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Suudi Arabistan / BAE >6,5 kWh/m?/giin Desalinasyon + yesil NEOM; 1,2 Mt/yi1l
amonyak yesil amonyak
Kuveyt / Katar / Cok yiiksek Su giivenligi (desalinasyon) Hiirmiiz krizinin
Bahreyn dogrudan hedefi
Umman Cok yiiksek Yesil amonyak ihracat H: boru hatt1 altyapisi
(glineybati) (2025-30)
Misir / Fas / Tunus Yiiksek; bol ¢ol Yesil amonyak + ihracat Avrupa ihracat
arazisi giizergahi
Cezayir / Libya Kiiresel en yiiksek Biiyiik 6lcekli ¢61 kullanimi Sahra giines potansiyeli
bandi
Namibya / Botsvana / Cok yiiksek (giiney Yesil amonyak ihracati Diinyanin en biiyiik yG
G. Afrika Afrika) amonyak proj.
Sudan / Cad / Nijerya Yiiksek Off-grid kirsal enerji Altyap1 agi1gin1 agmak
(kuzey) i¢in ideal
Kazakistan / Yiiksek (bozkir / ¢61) | Yesil enerji ¢esitlendirme Tiirki cografya is birligi
Tiirkmenistan
Ozbekistan / Yiiksek (diiz ovalar) Enerji reformu destegi CIS yenilenebilir
Azerbaycan doniistimii
Hindistan (Rajasthan / Cok yiiksek (Thar Ulusal Yesil Hidrojen 5 MTPA yesil amonyak
Gujarat) Colu) Misyonu hedefi
Vietnam / Kambogya / Yiiksek (tropik) Hiirmiiz'den etkilenen LNG Dagitik kirsal enerji
Myanmar bagimlist

Bu tablolar bir olasilik listesi degil, somut bir 6ncelik haritasidir. IRENA'nin kiiresel yenilenebilir enerji
esitsizligine iliskin tespitine gore hedeflenen en yiiksek kapasite artislarmin neredeyse tamami G20
iiyesi tilkelere aittir; en az gelismis llkeler ve kiigiik ada devletleri ise mevcut kapasitelerini ikiye
katlamay1 bile hedefleyemez durumdadir (IRENA, 2022). Onerilen vakif modeli tam da bu boslugu
doldurmak iizere tasarlanmigtir.
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YENILENEBILIR ENERJi VAKFI: OSMANLI GELENEGINDEN iLHAM ALAN MODERN
BiR MODEL

Kavramsal Temel: Osmanh Vakfindan Modern Siirdiiriilebilirlige

Osmanli vakif miiessesesi, tarihin kaydettigi en kapsamli ve en uzun 6miirli sivil kalkinma finansman
modellerinden birini temsil etmektedir. Bu kurumun 6zgiin giicii, kurucusunun vefatindan yiizyillar
sonra bile iiretmeye, beslemeye ve egitmeye devam eden siirdiiriilebilir bir ekonomik déngiiyii miimkiin
kilmasinda yatmaktadir. Osmanli vakiflari; okullar, hastaneler, ¢gesmeler, kopriiler ve kervansaraylar
inga etmis; Urettikleri gelirin bir boliimiinii toplumun en kirilgan kesimlerine aktarirken geri kalanim
kendi bitylimelerine yatirmustir.

Son donem akademik literatiir, Osmanli vakif modelinin BM Siirdiiriilebilir Kalkinma Hedefleri ile
derin bir kavramsal uyum iginde oldugunu ortaya koymaktadir. Rusydiana ve digerleri (2025), vakif ile
SDG entegrasyonunu inceleyen arastirmalarin %86'sinda olumlu sonuglar raporlandigini; sosyal etki
acisindan ise yoksullukla miicadele (%35) ve agligin giderilmesinin (%28) en giiclii katki alanlan
oldugunu gostermistir. Osmanli nakit vakif sézlesmeleri, modern Islami finans araglariyla sasirtic1 bir
devamlilik sergilemekte olup giiniimiiz siirdiiriilebilir kalkinma finansmani igin yeniden kesfedilmeyi
bekleyen yenilik¢i mekanizmalar barindirmaktadir (Yelkenci ve Bulut, 2024).

Onerilen Yenilenebilir Enerji Vakfi, bu tarihsel mirasin ¢agdas teknolojiyle bulusturuldugu bir sentezi
temsil etmektedir. Saf bir hayir kurumu degil; 6z-finansmanli, biiyliyen ve yayginlasan bir doniisiim
mekanizmasidir.

Vakfin Yapisi ve Gelir Modeli

Vakfin temel isleyisi, tesis edilen riizgar ve giines enerji sistemlerinden elde edilen yesil hidrojen ve
yesil amonyak satis gelirlerinin ii¢ esit paya boliinmesi iizerine kuruludur. Bu iiglii denge modeli, sistemi
stirdiiriilebilir kilan i¢sel dinamigi yaratmaktadir.

1/3 Vakif finansorleri ve Sermayeye adil geri doniis — finansorler i¢in uzun
yatirimcilar vadeli siirdiiriilebilir tegvik mekanizmasi
1/3 Vakif mekanizmasi Yeni bolgelerin arastirilmasi, teknoloji

yayginlastirma, egitim programlari, altyap: gelistirme

1/3 Bolge halki ¢alisanlart Uretime katkiya orantili gelir paylagimi —
dezavantajli topluluklar i¢in dogrudan ekonomik
giiclenme

Bu model, finansorlere makul bir geri doniis saglarken vakfin operasyonel kapasitesini ve yayilma hizim
koruyor; en kritik olarak da bolge halkini sistemin hem aktif uygulayicisi hem de ekonomik
yararlanicisina doniistiiriiyor. Bu son unsur, geleneksel yardim modellerinden ayrisan temel farktir:
yardim degil, ortaklik; bagimlilik degil, giiglenme.

Egitim ve Kapasite Gelistirme: Bilginin Demokratizasyonu

Vakfin oncelikli hedefi teknolojiyi yayginlagtirmak degil, teknolojiyi sahiplenecek insan kaynagini
yetistirmektir. Bu farkin stratejik 6nemi biiyiiktiir: bir sistemi kurmak ile o sistemi kalict kilacak
insanlar1 yetistirmek arasindaki fark, tam olarak Osmanl1 vakfinin ve 6nerilenin temel ayrimidir.
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Egitim modelinin dort temel ilkesi sdyle siralanabilir. Yerellik ilkesine gore egitim alacak personelin
bolge insanindan secilmesi, hem yerel bilginin sisteme entegrasyonunu hem de siirdiiriilebilir
sahiplenmeyi saglayacaktir. Kademelendirme ilkesi agisindan birinci kusak kurulum ve bakim
teknisyenleri yetistirildikten sonra bu kisiler bolgesel egitmene doniisecek, bdylece bilgi 6z-¢ogalan bir
yapt kazanacaktir. Karma yontem ilkesi geregi hem c¢evrimigi hem yiiz yiize egitim bilesenlerini
birlestiren karma model, dil, altyap1 ve cografi engelleri asacaktir. Son olarak akademik ortaklik
cercevesinde Tiirk iiniversiteleri ile bolgesel kurumlar arasinda ortak sertifika programlari, teknoloji
transferini kurumsal bir zemine oturtacaktir.

Vakif Mekanizmasinin Isleyisi: Kendini Yenileyen Bir Sistem

Vakif gelirinin iicte biri olarak ayrilan "vakif mekanizmasi1" payi, statik bir isletim gideri degil; biiyiiyen
bir doniisiim motorudur. Bu pay ¢ kritik isleve ayrilmaktadir: yeni cografyalarda riizgar ve giines
enerjisi potansiyelinin arastirilmasi ve pilot uygulamalarin hayata gecirilmesi; iiretilen yesil hidrojen ve
yesil amonyak i¢in bolgesel ve uluslararasi pazarlama aglarinin olusturulmasi; ve son olarak yeni
teknoloji gilincellemelerinin mevcut tesislere entegre edilmesi. Bu dinamik sayesinde vakif, yalnizca
mevcut tesisleri isletmekle kalmayip siirekli genigleyen bir aga doniisiir. Her yeni bolgede kurulan
sistem, hem gelir {iretir hem de o bolgedeki egitimli isgiiciinii yeni bdlgelerin kurulumuna katki
saglayabilecek kapasiteye tasir.

Vakfin BM Siirdiiriilebilir Kalkinma Hedefleriyle Uyumu

Onerilen model, BM'nin 17 Siirdiiriilebilir Kalkinma Hedefi'nden dokuzuyla dogrudan uyumludur. Bu
uyum tesadiifi degil, yapisal ve kasitlidir.

SKH I — Yoksullugun | Bdlge halkina dogrudan gelir paylasimi; ekonomik giiglenme
Sonu

SKH 2 — Sifir A¢lik Yesil amonyak iiretimi — fosil yakit bagimsiz giibre — tarimsal {iretim
giivencesi

SKH 4 — Nitelikli Bolge insanina mesleki egitim; 6z-¢ogalan bilgi transferi

Egitim

SKH 6 — Temiz Su Giines enerjili desalinasyon — fosil bagimsiz su tiretimi; Korfez krizine

dogrudan yanit

SKH 7 — Temiz Enerji | Off-grid yenilenebilir enerji — enerji demokrasisi; 700 milyon elektriks
insan1 hedef aliyor

SKH 8 — Insana Yerel isttihdam + gelir paylagimi — onurlu ¢alisma kosullar1 ve
Yakasir Is ekonomik katilim

SKH 10 — Dezavantajli bolgelere 6ncelikli odak; sermaye erisim engeli olmayan
Esitsizliklerin model

Azaltilmast
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SKH 13 — iklim Fosil yakit yerinden etme; iiretilen yesil amonyak geleneksel giibrenin
Eylemi karbon yiikiinii >90% azaltiyor

SKH 17 — Hedefler Kamu, 6zel sektor ve sivil toplumu birlestiren ¢ok paydash yapi;

I¢in Ortakliklar uluslararasi is birligi ¢cergevesi

TURKIYE'NIN STRATEJIiK ROLU: KOPRUDEN LiDERLIGE
6.1 Essiz Bir Jeopolitik Konum

Tiirkiye, bu kiiresel doniisiim siirecinde esi goriillmez bir konuma sahiptir. Cografi agidan Avrupa ile
Asya'nin kesisim noktasinda durmakta; hem Tiirk diinyasiyla hem de Islam cografyasiyla derin tarihsel
ve kiiltiirel baglar tagimakta; Hiirmiiz krizinden en siddetli bigimde etkilenen bolgelerle dogrudan
komsuluk iliskisi i¢indedir. Enerji politikas1 agisindan ise Tiirkiye, 2025 yilinda ¢ikardigi kapsaml
Iklim Kanunu, 2053 net sifir emisyon hedefi ve yaklasik 72 GW'a ulasan kurulu yenilenebilir enerji
kapasitesiyle kararli bir doniisiim siirecindedir; 2035 yilina kadar bu kapasitenin 120 GW'a taginmasi
hedeflenmektedir (SFA Oxford, 2025).

Bu yapisal avantajlarin 6tesinde Tiirkiye, burada onerilen teknolojilere sahiptir. Hem VAWT hem de
SRTA teknolojisi, uluslararasi uzman kurumlarinca onaylanmig ve kiiresel ddiillerle giivenilirligini
kanitlamig yerli teknolojilerdir. Dolayistyla Tiirkiye'in rolii salt diplomatik degil; teknoloji sahibi ve
transfer eden aktif bir lider konumundadir.

6.2 COP31 Baskanhgi: Tarihin Sundugu Pencere

Tiirkiye, Kasim 2026'da Antalya'da gerceklestirilecek olan ve 196 iilkeyi bir araya getirecek COP31'e
ev sahipligi yapmakta ve konferansta bagkanlik gorevini listlenmektedir. Cevre Bakant Murat Kurum,
Tirkiye'yi iklim degisikligiyle miicadelenin "dogal merkezi" olarak tanimlamis; iilkenin "kuzey ile
giiney, dogu ile bati, gelismis ve gelismekte olan ekonomiler arasinda koprii" islevi iistlenecegini acikca
ortaya koymustur (Daily Sabah, 2026).

BM iklim Degisikligi Icra Sekreteri Simon Stiell COP31'in "olaganiistii bir donemde" gerceklesecegini
vurgulamis; "cok tarafliligin kavraminin bizzat saldir1 altinda oldugu" bir ortamda iklim eyleminin
"istikrarsiz bir diinyada istikrar" saglayabilecegini ifade etmistir (Daily Sabah, 2026). IEA Baskani Fatih
Birol ise mevcut enerji krizini "tarihin en biiylik enerji krizi" olarak nitelendirirken iilkelerin bu krize
verdigi yanitlarin emisyonlar1 artirip artirmayacagini dikkatle izlediklerini agiklamistir (Climate Change
News, 2026).

Bu baglamda COP31, yalnizca bir iklim konferansi degil; Hiirmiiz krizinin agiga ¢ikardigi doniisiim
ihtiyacinin diplomatik zemininin olusturulacagi tarihi bir platform olma potansiyeli tagimaktadir.
Onerilen vakif modeli ve teknolojilerin bu platformda somut bir gergeve olarak sunulmasi, Tiirkiye'nin
"koprii" roliinii gercek icerikle dolduracak en giiclii enstriimandir.

6.3 Bolgesel Liderlik Stratejisinin Bilesenleri

Tiirkiye'nin bu stirecteki somut liderlik adimlar1 birkag kritik eksende hayata gecirilebilir. Teknoloji
transferi boyutunda VAWT ve SRTA teknolojilerinin Korfez iilkeleriyle, Tiirk cumhuriyetleriyle ve
Afrika'daki Islam cografyasiyla paylasilmasi; bu teknolojilerin iiretimi igin ortak girisim modellerinin
kurulmasi 6ngoriilmektedir. Vakif kurumunun insas1 ¢ergevesinde 6nerilen modelin COP31 giindemine
tasinmasi, pilot bolgelerden baslayarak uluslararasi finansmanla biiyiitiilmesi planlanmaktadir.
Akademik ortakliklar alaninda Tiirk {iniversiteleri, Korfez arastirma kurumlar1 ve Afrika {iniversiteleri
arasinda ortak arastirma merkezlerinin kurulmasi hedeflenmekte; teknoloji sertifikasyon programlari bu
ag tlzerinden yiritilecektir. Son olarak SKH finansmaninin kullammi kapsammda BM'in
sirdiiriilebilir kalkinma finansman mekanizmalartyla uyumlu bir uluslararast vakif yapisinin
kurgulanmasi ve COP29'da iizerinde mutabik kalinan yillik 1,3 trilyon dolar iklim finansmanindan bu
model i¢in pay ayrilmasi 6ngorillmektedir.
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7. SONUC: ZORLUGU DONUSUMUN ARACI YAPMAK

Hiirmiiz krizi bitti ya da bitecek; ama aciga ¢ikardigi kirilganliklar kalmaya devam edecektir. Fosil yakit
bagimlisi, merkezilesmis ve tekil soklara karsi savunmasiz enerji sistemlerinin siirdiiriilemez oldugu
artik tartismasiz bir olgu haline gelmistir. Soru, bu tespiti nasil eyleme doniistiirecegimizdir.

Bu calisma, yamitin hem teknolojik hem de kurumsal boyutlarda ayni anda aranmasi gerektigini
savunmaktadir. Teknolojik boyutta: SRTA giines kollektorii ve firtina korumali dikey eksenli riizgar
tiirbini, kirilganliklar1 hedef alan ve birden fazla sorunu es zamanli ¢6zen derin teknolojilerdir. Yesil
amonyak ve yesil hidrojen deger zincirleriyle biitlinlestiklerinde, yalnizca enerji iiretmekle kalmayip
kiiresel gida giivenligine de katki saglayan doniistiiriicii sistemler haline gelirler. Kurumsal boyutta ise
Osmanli vakif geleneginden ilham alan model; 6z-finansmanli, topluluklar1 gii¢lendiren ve siirekli
genisleyen bir yap1 sunmaktadir. Bu model; yardim degil ortaklik, bagimlilik degil sahiplenme, proje
degil sistem kurma mantigiyla ¢aligmaktadir.

Tirkiye'nin COP31 bagkanlig1, bu ikili vizyonun — teknoloji ve kurum — bir araya getirilmesi i¢in esi
gorilmemis bir diplomatik firsat sunmaktadir. "Krizde hi¢bir tilke geride birakilmaz" ilkesi, soyut bir
ideal degil; uygulanabilir bir program olarak sunulabilir. Vakif mekanizmasi, teknoloji ve BM SDG
finansmaninin kesisiminde duran bu program, hem Korfez'deki su krizine hem de Sahra alti Afrika'nin
enerji yoksulluguna ayni ¢ergeve icinde yanit verebilir.

Tarihin sundugu firsatlar nadiren bu denli agik ve somut olur. Zorluktan sistemik doniisiim ¢ikarma
zamani, tam da simdidir.
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ABSTRACT

Barium titanate (BaTiOs) is an important ceramic material widely used in electronic and energy storage
applications due to its high dielectric constant, ferroelectric behavior, and temperature-dependent phase
transitions. Such ferroelectric ceramics have attracted significant attention for technological applications,
including capacitors, sensors, and actuators, owing to their high capacitance and low dielectric losses.
The crystal structure and microstructure of BaTiOs strongly influence its dielectric properties and can
vary significantly depending on the synthesis method and processing parameters. Therefore, the
controlled synthesis and characterization of BaTiOs are crucial for optimizing its performance. In this
study, BaTiOs nanoparticles were synthesized via a hydrothermal method using TiO- and Ba(NOs): as
precursors. The structural properties of the obtained samples were characterized by X-ray diffraction
(XRD) and Fourier transform infrared spectroscopy (FTIR). XRD analysis confirmed the formation of
a crystalline tetragonal phase, and the average crystallite size was estimated to be approximately 21-22
nm using the Scherrer equation. Furthermore, the dielectric properties of the synthesized BaTiOs were
systematically investigated, and the frequency-dependent dielectric constant and dielectric loss behavior
were analyzed.

Keywords: Hydrothermal Process, Barium Titanate (BaTiO3), Dielectric Properties.

OZET

Baryum titanat (BaTiOs), yliksek dielektrik sabiti, ferroelektrik davranisi ve sicakliga bagh faz gegisleri
ile 6ne cikan, elektronik ve enerji depolama uygulamalarinda yaygin olarak kullanilan 6nemli bir
seramik malzemedir. Bu tiir ferroelektrik seramikler, 6zellikle yiiksek kapasitans ve diisiik dielektrik
kayiplar sunmalar1 nedeniyle kapasitdr, sensor ve aktiiator gibi teknolojik uygulamalarda biiyiik ilgi
gormektedir. BaTiOs’iin kristal yapis1 ve mikro yapisi, dielektrik 6zellikleri iizerinde dogrudan etkili
olup, sentez yontemi ve islem parametrelerine bagli olarak 6nemli degisiklikler gosterebilmektedir. Bu
nedenle, BaTiOs’ilin kontrollii sentezi ve karakterizasyonu, malzemenin performansini optimize etmek
acisindan kritik 6neme sahiptir. Bu ¢alismada, BaTiOs nanopartikiilleri hidrotermal yontem kullanilarak
TiO:2 ve Ba(NO:s). prekiirsorleri ile sentezlenmistir. Elde edilen numunelerin yapisal 6zellikleri X-151n1
kirinimi (XRD) ve Fourier doniisiimlii kizilotesi spektroskopisi (FTIR) yontemleri ile incelenmistir.
XRD analizleri, numunenin kristalin tetragonal fazda oldugunu dogrularken, Scherrer denklemi
kullanilarak ortalama kristalit boyutu yaklasik 21-22 nm olarak hesaplanmistir. Ayrica, sentezlenen
BaTiOs’iin dielektrik 6zellikleri detayli olarak degerlendirilmis ve frekansa bagli dielektrik sabiti ile
dielektrik kayip davranislar analiz edilmistir.

Anahtar Kelimeler: Hidrotermal Y&ntem, Baryum titanat (BaTiOs), Dielektrik Ozellik
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GIRIS

Barium titanate (BaTiOs) is one of the most widely used perovskite-type ceramic materials in the
electronics industry due to its high dielectric constant as well as its ferroelectric, piezoelectric, and
thermoelectric properties (Mewada, 2022). Owing to these properties, barium titanate has found
widespread applications in multilayer ceramic capacitors, sensors, actuators, positive temperature
coefficient (PTC) resistors, memory devices, and electronic components requiring high dielectric
constants. Furthermore, the high polarizability and low leakage current characteristic of BaTiOs films
make them suitable for thin-film capacitor applications, particularly in high-density dynamic random-
access memories (DRAMs). In recent years, nanoscale BaTiOs particles have attracted considerable

attention due to their enhanced electrical and dielectric properties arising from size-dependent effects
(Li et al., 2026; Xie et al., 2005).

The performance of BaTiOs nanoparticles is closely related to their structural characteristics, including
crystal structure, grain size, morphology, and phase purity. Therefore, the synthesis of BaTiO;
nanoparticles with controlled morphology and high crystallinity is of great importance. Various methods
for the preparation of BaTiOs, such as co-precipitation, sol—gel processing, and solid-state reaction, have
been reported in the literature. Among these, the hydrothermal method has attracted considerable
attention due to its ability to produce highly pure, well-crystallized nanoparticles with homogeneous
size distribution at relatively low temperatures. Moreover, this method enables effective control over
particle size and morphology, making it possible to obtain BaTiOs nanostructures with superior
dielectric properties (McCormick & Slamovich, 2003; Xu et al., 2020; Zhu et al., 2008).

In this study, BaTiOs nanoparticles were synthesized using the hydrothermal method, and the structural,
chemical, and dielectric properties of the obtained samples were investigated in detail. The crystal
structure and phase formation were evaluated by X-ray diffraction (XRD) analysis, while the chemical
bonding characteristics were examined using Fourier-transform infrared spectroscopy (FTIR).
Furthermore, the dielectric behavior of the synthesized BaTiOs nanoparticles was determined, and the
relationship between their structural characteristics and electrical performance was elucidated.

MATERIALS AND METHODS
Hydrothermal Synthesis of BaTiOs Nanoparticles

BaTiOs nanoparticles were synthesized via the hydrothermal method. TiO2 (P25, Sigma-Aldrich) was
used as the titanium source, while Ba(NOs)2 (Acros Organics) served as the barium precursor. Initially,
a 2 M NaOH solution (Sigma-Aldrich) was prepared in 75 mL of deionized water. Subsequently, 1.5 g
of TiO: was added to the solution and magnetically stirred until a homogeneous suspension was
obtained. The required amount of Ba(NOs). corresponding to the desired Ba/Ti molar ratio (R(Ba/Ti) =
1.6-2.0) was then introduced into the suspension, resulting in a pH value of approximately 13.0. To
improve the homogeneity of the reaction mixture, the suspension was subjected to ultrasonic treatment
in an ultrasonic homogenizer for 20 min. The prepared reaction mixture was transferred into a 100 mL
Teflon-lined vessel of a hydrothermal reactor (Fytronix, Elazig, Tiirkiye), and the autoclave was tightly
sealed. The hydrothermal reaction was carried out at 180 °C for 12 h. After completion of the reaction,
the obtained product was separated by centrifugation at 5000 rpm for 5 cycles of 3 min each and washed
at least three times with deionized water to remove residual reaction by-products. Finally, the product
was dried at 100 °C for 24 h to obtain BaTiOs powder. The synthesis procedure was adapted with minor
modifications from the hydrothermal method reported in the literature. (Xu et al., 2020).

Characterization Techniques

The crystallographic structure of the synthesized BaTiOs nanoparticles was characterized by X-ray
diffraction (XRD, Rigaku MiniFlex 600) using Cu Ka radiation (A = 1.5406 A). Fourier-transform
infrared spectroscopy (FTIR) was employed to identify the presence of the main functional groups. The
FTIR absorption spectra were recorded at room temperature in the range of 4000—-600 cm™ using a
Thermo Scientific Nicolet iS20 spectrometer.

181



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

Dielectric measurements were carried out at room temperature over a frequency range of 1 kHz—1 MHz
using a precision impedance/semiconductor characterization system (FYTRONIX, Elaz1g, Tiirkiye). To
ensure measurement reliability and reproducibility, data were collected from three different points on
each sample, and the average values were considered in the analysis.

RESULTS AND DISCUSSION

The X-ray diffraction (XRD) pattern of the BaTiOs sample synthesized via the hydrothermal method is
presented in Figure X. All observed diffraction peaks were indexed to the perovskite-structured BaTiOs
phase, indicating the successful formation of the desired crystal structure without any detectable
secondary phases. The diffraction peaks observed at 26 values of 22.08°, 23.94°, 31.38°, 38.70°, 45.02°,
50.58°, 55.86°, 65.50°, 69.92°, 74.42°, 78.72°, and 82.94° correspond to the (100), (101), (110), (111),
(200), (210), (211), (220), (300), (310), (311), and (222) crystallographic planes, respectively (Li et al.,
2026; Ouyang et al., 2024). The high intensity and sharpness of the diffraction peaks indicate a high
degree of crystallinity and well-developed crystal growth in the synthesized sample.

The crystallite size was estimated using the Scherrer equation:
D=0.9\/(Bcos0) (D)

where D is the average crystallite size, K is the shape factor (typically 0.9), 4 is the wavelength of Cu
Ka radiation (1.5406 A), § is the full width at half maximum (FWHM) of the diffraction peak, and € is
the Bragg diffraction angle. The narrow peak widths observed in the XRD pattern suggest a low
concentration of structural defects and the formation of relatively large crystallites. Based on the
Scherrer equation, the average crystallite size was calculated to be approximately 21-22 nm.
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Figure 1. XRD pattern of the hydrothermally synthesized BaTiOs sample.

Figure 2 shows the Fourier-transform infrared (FTIR) spectrum of the BaTiOs powder. The broad
absorption band observed at approximately 3499 cm™ is attributed to the stretching vibrations of
hydroxyl (-OH) groups and adsorbed water molecules on the particle surface. The absorption band
located around 1623 cm™ is associated with the H-O—H bending vibrations of adsorbed water. The peak
observed at 1418 cm™ corresponds to the characteristic vibrations of carbonate groups formed due to
the adsorption of atmospheric CO.. The weak bands appearing at approximately 2559, 2353, and 2189
cm™! are attributed to atmospheric CO: absorption and combination vibration modes.
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The absorption band observed near 1037 cm™ can be associated with metal-oxygen bond vibrations.
Furthermore, the strong absorptions detected in the low-wavenumber region originate from the
stretching vibrations of Ti—O and Ti—O-Ti bonds, confirming the formation of the perovskite BaTiOs
structure. The FTIR results are in good agreement with the XRD analysis, indicating the successful
formation of a pure and crystalline BaTiOs phase (Li et al., 2026).
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Figure 2. Fourier-transform infrared (FTIR) spectrum of the synthesized BaTiOs sample.

Figure 3A illustrates the frequency-dependent variation of the dielectric constant (¢') of the BaTiOs
sample. The dielectric constant decreased gradually with increasing frequency, starting from
approximately 39 at low frequencies and reaching about 30 at around 1 MHz. At low frequencies, space-
charge and dipolar polarization mechanisms contribute significantly to the dielectric response because
the charges accumulated at grain boundaries and interfaces can effectively follow the applied electric
field. As a result, relatively high dielectric constant values are obtained in this frequency region. As the
frequency increases, these slower polarization mechanisms are unable to respond to the rapid reversal
of the applied electric field, leading to a reduction in their contribution and, consequently, a decrease in
the dielectric constant. This behavior is consistent with the Maxwell-Wagner—Sillars interfacial
polarization mechanism and the frequency-dispersion characteristics commonly observed in BaTiOs
ceramics (Kursat et al., 2026; Ouyang et al., 2024).

Figures 3B and 3C present the frequency-dependent variations of the dielectric loss factor (tan 8) and
dielectric loss (¢") of the BaTiOs sample, respectively. The dielectric loss factor reached its maximum
value at approximately 10 kHz and then decreased steadily with increasing frequency. Similarly, the
dielectric loss exhibited a maximum in the same frequency region and declined significantly at higher
frequencies. This behavior can be attributed to the combined effects of Maxwell-Wagner interfacial
polarization and dipolar relaxation mechanisms. At low frequencies, charge carriers and dipoles are able
to follow the applied electric field, resulting in increased energy dissipation and consequently higher
dielectric losses. As the frequency increases, these polarization mechanisms can no longer respond
effectively to the rapidly alternating electric field, leading to a reduction in dielectric losses. The maxima
observed in both the dielectric loss factor and dielectric loss curves indicate the presence of a distinct
relaxation process within the sample. Furthermore, the close agreement among the measurements
demonstrates the stability and reproducibility of the dielectric properties of the synthesized BaTiO;
sample (McCormick & Slamovich, 2003).
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Figure 3D presents the frequency-dependent AC conductivity (cac) behavior of the BaTiOs sample. It
can be observed that the AC conductivity increases steadily with increasing frequency. While the
conductivity remains relatively low in the low-frequency region, a pronounced increase is observed at
higher frequencies. This behavior is commonly associated with the frequency-dependent charge
transport mechanism observed in BaTiOs-based ceramics. At low frequencies, the conductivity is
limited due to the trapping of charge carriers at grain boundaries, defect centers, and potential barriers.
As the frequency increases, charge carriers become more capable of following the applied alternating
electric field, which enhances the probability of charge transfer and consequently leads to an increase in
conductivity. The rapid rise in conductivity observed particularly in the high-frequency region suggests
that the conduction process is predominantly governed by the hopping motion of localized charge
carriers(Mewada, 2022).

Furthermore, the excellent agreement among the curves obtained from different measurements
demonstrates the stability and reproducibility of the electrical behavior of the sample. When considered
together with the dielectric measurement results, the increase in AC conductivity and the decrease in
dielectric constant with increasing frequency indicate that the contribution of polarization mechanisms
gradually diminishes at higher frequencies, whereas charge transport processes become increasingly
dominant in the BaTiOs sample(Gurgenc et al., 2026).
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Figure 3. Frequency-dependent electrical properties of the BaTiOs sample: (A) dielectric constant (g'),
(B) dielectric loss factor (tan 9), (C) dielectric loss (¢"), and (D) AC conductivity (cac).

CONCLUSION

The BaTiOs nanoparticles synthesized via the hydrothermal method were comprehensively investigated
in terms of their structural and dielectric properties. XRD analysis revealed that the sample crystallized
in the tetragonal perovskite BaTiOs phase with a high degree of crystallinity and without the presence
of any detectable secondary phases. The average crystallite size was calculated to be approximately 21—
22 nm using the Scherrer equation, while the FTIR results confirmed the formation of the BaTiOs crystal
structure through the presence of characteristic Ti—O and Ti—O-Ti vibrational bands.
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Dielectric measurements indicated that the dielectric constant decreased from approximately 39 at 1 kHz
to about 30 at 1 MHz. The dielectric loss factor (tan 0) and dielectric loss (&") reached maximum values
of approximately 0.14 and 5, respectively, and exhibited a decreasing trend at higher frequencies.
Furthermore, the increase in AC conductivity with frequency demonstrated that charge transport occurs
predominantly through a hopping conduction mechanism.

Considering all the obtained results, it can be concluded that the hydrothermally synthesized BaTiOs
nanoparticles possess high phase purity, a nanocrystalline structure, and stable frequency-dependent
dielectric properties. These characteristics suggest that the material is a promising candidate for
applications in capacitors, energy storage systems, ferroelectric memory devices, sensors, and other
advanced electronic technologies.
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ABSTRACT

Numerous predicted protein sequences have been produced by a rapid expansion of fish genomic data,
many of which are still functionally unknown. Fish genomics has significant challenges in accurately
annotating these proteins, mainly because of gene duplication phenomenon and limitations of
experimentally verified structures. In this regard, computational methods for protein structure prediction
and function inference have emerged as crucial instruments for bridging the knowledge gap between
biology and sequence data.

This study offers a thorough analysis of both traditional and structure-based bioinformatics methods for
fish protein structure and function prediction. First, we describe sequence-based annotation techniques,
such as motif analysis, homology searches, and domain identification, and we discuss on their
limitations in genomes with a lot of duplications. Afterwards, we investigate structure prediction
techniques, emphasizing the fundamental ideas, advantages, and disadvantages of homology modeling,
threading, and ab initio approaches.

Additionally, we investigate structure-based functional annotation methods that allow for better
understanding of protein roles beyond sequence similarity, such as the identification of active sites,
ligand-binding domains, and protein—protein interaction interfaces. The use of these methods in fish
genomics is examined, especially in relation to metabolic pathways, immunological function, and
characteristics pertinent to aquaculture.

Finally, we discuss existing issues such genome complexity, limited structural references, and
annotation errors and suggest potential paths for enhancing computational frameworks. All things
considered, structure-based bioinformatics techniques provide a strong and complementary approach to
improving functional annotation and expanding our knowledge of fish protein biology.

Keywords: Gene duplication, Protein structure, Motif analysis, Domain identification, Protein—protein
interaction interfaces.

INTRODUCTION

Whole Genome Duplication (WGD), a process in which an organism's complete genetic content is
duplicated, is commonly linked to extensive gene duplication (Lynch, 2002; Chen, 2007; Leitch et al.,
2004; Wessler & Carrington, 2005). WGD offers a significant evolutionary foundation instead of only
increasing the number of gene copies: duplicated genes may maintain their original functions, diverge
to take on new responsibilities (neo-functionalization), or divide the original function among themselves
(sub-functionalization). The formation of new species, the diversification and expansion of gene
functions, and the extensive reorganization of genomic architecture throughout major eukaryotic
lineages are essentially dependent on these processes (Ramsey & Schemske, 2002; Blanc et al., 2003).

This process is especially significant in fish, where genome duplication contributed to the growth and
functional diversity of proteins, established the basis for bioinformatics techniques to analyze the
structure, function, and evolution of proteins.
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At the molecular level, genetic information contained in DNA is eventually translated into proteins,
which are the main functional molecules in cells that carry out nearly all of biological functions. Proteins
are extremely complex macromolecules that play a crucial role in almost all biological processes. The
potential of proteins to interact with particular partners essentially determines their functional roles.
Other proteins, nucleic acids like DNA or RNA, micro chemical cofactors, and inorganic prosthetic
groups may serve as forms of these interacting partners. These inorganic elements might be
small molecules like O- and metal ions like Mg** or Zn*". These interactions are crucial for proteins to
function in their catalytic, structural, and regulatory roles inside the cell (Tuncbag et al.,2011).

Characterizing a protein's particular interaction partners is crucial to understanding its function since
proteins usually function as elements in intricately linked molecular networks rather than as independent
components (Ashburner et al.,2000). In this context, functional annotation is essentially characterized
by interaction-based behavior and extends beyond intrinsic characteristics like sequence or structure
(Lee, et al.,2007). As consequently, the concept of protein "function" is hierarchical (Ouzounis et
al.,2003). At its fundamental level, a protein demonstrates a biological activity like enzymatic catalysis
or binding affinity. It engages in certain molecular assemblies and pathways at an intermediate level
through interactions with nucleic acids or cofactors as well as interactions among proteins (Bairoch &
Boeckmann., 1994). These molecular processes are integrated into physiological and cellular processes
at the highest organizational level, which ultimately determine phenotypic consequences. Therefore,
rather than being a single static characteristic, protein function should be regarded as a multi-layered
feature that results from context-dependent molecular interactions (Szklarczyk et al.,2015).

Studying protein structure and function, which serves as the foundation for bioinformatics techniques
supposed to model, predict, and analyze protein activity, requires an understanding of these various
protein interactions. In complex fish genomes, structure-based methods offer a more dependable
foundation for functional inference.

The relationship between genomic data and protein structure and function is the primary concern of this
review, with particular attention focused on gene duplication, protein diversity, and the application of
bioinformatics in the analysis of proteins from genes to functional molecules.

Proteins as Functional Biomolecules

Proteins are linear polymers formed up of L-amino acid repeating units, most of which have the S
stereochemical configuration. A carboxyl group (-COOH), an amino group (-NH:), a hydrogen atom,
and a variable side chain (R group) are the four different groups that each amino acid is made up of.
With the exception of glycine, which has an achiral side chain due to a hydrogen atom, this a-carbon is
normally chiral. Amino acids range in size, charge, polarity, and reactivity due to variations in their side
chains. These physicochemical characteristics allow for the classification of amino acids into twenty
typical proteinogenic amino acids, each of which makes a distinct contribution to the structure and
function of proteins (Berg et al.,2007).

The carboxyl group of one amino acid and the amino group of the subsequent residue form extremely
stable peptide bonds (—CO-NH) that covalently link amino acids within a protein chain, creating a
continuous polypeptide backbone that defines the protein's primary structure. Protein activity is mostly
determined by the side chains (R groups) of amino acids, whereas the backbone provides structural
stability. Through a variety of non-covalent interactions, including hydrogen bonding, electrostatic
interactions, and hydrophobic effects, these side chains directly mediate protein—protein interactions
(PPIs), affecting the binding specificity, structural conformation, and general biological activity of
proteins (Berg et al.,2007).

Therefore, the bioinformatics-based prediction and analysis of protein interaction networks and
functional mechanisms depend on a knowledge of the significance of amino acid side chains in protein
interactions.

Protein-protein Interaction Networks

Many protein annotation and categorization frameworks do not examine proteins separately since
molecular interactions play a major role in determining protein function (Ashburner et al.,2000). Rather,
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they arrange interacting proteins into functional units that make significance (Kanehisa et al.,2014).
Physical protein complexes, signaling pathways, or functional modules are common definitions for these
units (Croft et al.,2014). This approach's fundamental basis is that proteins that interact physically or
functionally typically play an a role in the same biological processes, so classifying them together assists
in a more methodical understanding of cellular organization and function (Sherman et al.,2007).

Nevertheless, there are significant limitations to this kind of classification. Because cellular systems are
not absolutely modular or isolated, it can be somewhat artificial to divide protein interactions into
distinct pathways or complexes. Protein interaction networks, on the other hand, are dynamic and
strongly linked. Since various signaling pathways frequently interact with one another, proteins
frequently take part in several biological processes at once. Furthermore, cellular circumstances,
developmental stage, and environmental cues can all affect how proteins interact with one another.
Consequently, the entire complexity and dynamic character of the cellular interaction landscape may
not be well represented by static classification into distinct pathways or complexes (Gibson, 2009).

Computational Analysis for the Prediction of Protein Structure and Function in Fish Genomics

One of the primary objectives of contemporary bioinformatics is transforming from genetic data to
functional protein characterization. In order to identify genes, identify protein sequences, and predict
their structural and functional characteristics, this procedure entails a methodical methodology that
combines several computational techniques (Figure 1).

S Q =8 7 X

1. Retricve 2, Similarity 3. Domain 4. Motif 5. Phylogenetic 6. Interaction 7. Functional
Sequences  Search & Align Analysis Discovery Analysis Analysis Interpretation
@-----mv e e e e ey

Figure 1. Computational pipeline for functional protein characterization from genomic data.
Gene and Protein Retrieval (NCBI / Ensembl)

This research begins with the identification of gene and protein sequences from fish genomic resources,
which serves as the crucial input for structure and functional prediction analyses that follow. This stage
is essential for creating an unbiased dataset of protein-coding sequences that will be analyzed using
computational analysis in order to determine structure-function correlational relationships. Accurate
sequence identification is crucial for downstream prediction accuracy in fish genomics because genome
duplication events might produce several gene copies with possibly various functions. NCBI and
Ensembl, which together offer integrated genomic resources commonly used in molecular and
computational biology research, are the primary databases used in this procedure (Figure 2).

NCBI Database

The National Center for Biotechnology Information (NCBI), a branch of the National Library of
Medicine of the National Institutes of Health, was established in 1988 with the goal of developing
specialized information systems for molecular biology. In order to facilitate computational and
molecular research, it provides an organized framework for storing, retrieving, and organizing biological
data (Sayers et al.,2021; Sayers et al.,2022).

Through the Entrez retrieval system, NCBI offers integrated access to an extensive collection of 35
biological databases that together contain about 3.6 billion records. This system supports several data

189


https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/

ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

export formats, allows for the systematic querying of biological data using Boolean search algorithms,
and makes it easier to connect related records across databases based on known biological correlations.
Information that has been retrieved can be downloaded as single items or as huge datasets for additional
computer processing, and it can be viewed in a variety of analysis (Schuler et al.,1996). Nucleotide and
protein sequences from a variety of organisms are comprehensively stored at NCBI.

Ensembl Database

Ensembl provides high-resolution, methodically curated genome annotations for a wide range of species
and is a fundamental component of modern genomics infrastructure. Its integrative framework includes
comprehensive tools for Comparative Genomics as well as accurate gene models, large variation
databases, and intricate maps of regulatory elements. These annotations are produced by reliable
computational pipelines that combine sophisticated predictive algorithms with extensive experimental
data, guaranteeing great accuracy and repeatability. Ensembl supports a variety of genomic research and
applications by offering flexible data accessibility through interactive genome browsers, programmatic
interfaces like Application Programming Interfaces (APIs), and scalable retrieval systems like query
tools and FTP services (Martin et al.,2023) Ensembl provides curated gene models and high-quality
genome annotations, which are especially useful for genomic research on fish and vertebrates. When
combined, these platforms guarantee the recovery of physiologically verified sequences, which serve as
the basis for predicting the structure and function of proteins.

Databases

Y f— 8

Retrieved Data

- -
& NCBI -
> v Gene sequences (DNA)
. ‘ — v Protein sequences
e! Ensembl g v Gene annotations

v Genomic coordinates

High-confidence gene and protein
sequences provide a validated foundation
for downstream analyses.

Figure 2. Sequence retrieval from genomic resources.
Sequence Alignment for Functional Inference (BLAST / ClustalW)

One of the most essential processes in linking fish protein sequences to biological knowledge is
sequence alignment. This step makes it possible to identify homologous proteins and conserved
domains, which are crucial for identifying functional and evolutionary links, by comparing query
sequences against reference databases. Inferring protein function from sequence similarity patterns is
this research's main objective, which is directly supported by this section.

BLAST

The Basic Local Alignment Search Tool (BLAST), a sequence analysis tool, may rapidly identify
similarities between a query sequence and sequences stored in large databases (Figure 3). It works well
by focusing on small alignments, which makes it possible to quickly identify matching regions without
the need for lengthy comparisons. Different BLAST versions handle every possible combination of
nucleotide and protein queries against relevant databases. In addition to generating alignments, BLAST
provides a statistical measure known as the expectation value (E-value), which indicates the significance
of each match by estimating the likelihood that it occurred accidentally (Altschul et al.,1990; Altschul
et al.,1997).

BLAST is one of the most used bioinformatics tools because of its versatility and effectiveness in
sequence analysis. To conduct local searches, researchers often use command-line implementations in
addition to web-based interfaces, which provide them more control over parameters and workflows.
This method is very helpful when dealing with large-scale datasets or custom-built databases.
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Additionally, command-line BLAST can be run in parallel across computer clusters and incorporated
into automated workflows, enabling high-throughput investigations and greatly increasing processing
speed for bulk sequence comparisons (Camacho et al.,2009).

BLAST provides preliminary functional predictions based on homology and enables quick identificati
on of sequence similarity against extensive biological databases.

NIH National Library of Medicine

National Center for Biotechnology Information

BLAST®» blastp suite Home RecentResults Saved Strategies Help
Standard Protein BLAST
blastn m blastx tblastn tblastx
BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) © cClear Querysubcangeg
From
Z To |

Or, upload file [ Choose File | No file chosen (2]

Job Title [ ]

Enter a descriptive title for your BLAST search 9

D Align two or more sequences (2]

Figure 3. BLAST web interface for sequence analysis.
CLUSTAL W

The CLUSTAL W algorithm is a popular multiple sequence alignment tool that increases the progressive
alignment approach's sensitivity, especially for divergent protein sequences (Figure 4). Sequence
weighting is used to minimize bias from closely related sequences while highlighting more divergent
ones; substitution matrices are dynamically adjusted based on sequence divergence; and position-
specific gap penalties reflecting structural and functional constraints are incorporated. Furthermore, the
technique improves alignment precision without sacrificing computing efficiency by introducing
variable gap treatment by permitting lower penalties in some areas (Thompson et al.,1994).

By performing repeated sequence alignment, CLUSTALW makes it possible to identify conserved areas
and residues across protein families. These methods are crucial for separating orthologous proteins from
duplicated paralogs in fish genomics, which increases the precision of structural and functional
predictions.
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Figure 4. CLUSTAL W interface for multiple sequence alignment analysis.
Protein Domain Architecture Analysis (Pfam / TIGRFAMs / SMART)

A key element of this research is protein domain analysis, which assists in the prediction of protein
structure and function by locating conserved structural and functional elements within proteins. Protein
activity, interaction capacity, and overall biological role are determined by domains, which are
evolutionary conserved units. Domain analysis is crucial for comprehending functional diversification
since domain variation and rearrangement are important outcomes of genome duplication events in fish
proteins.

Pfam Database

Pfam is a prominent database that provides an organized framework for protein classification by
grouping proteins into families and domains (Figure 5). Because it makes it possible to identify protein
family membership, it is crucial to the analysis of recently obtained genomic and metagenomic data.
Furthermore, Pfam is a useful tool for directing experimental research on certain proteins and biological
systems (Sonnhammer et al.,1997; El-Gebali et al.,2019).

Each Pfam protein family is supported by a carefully chosen seed alignment that includes a
representative portion of each family's sequences. Huge sequence repositories (Pfam-seq) are queried
using HMMER after a probabilistic profile based on the Hidden Markov Model is created using this
seed. To improve family membership, sequence segments that exceed a strict, family-specific inclusion
cutoff (also called the gathering threshold) are added to an extended alignment. Specifically, using a
fixed E-value threshold for all models is methodologically inappropriate because it reduces detection
sensitivity and increases false-positive rates when compared to using customized thresholds. Pfam
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entries are systematically enhanced by manual curation, which integrates functional annotations from
the original scientific literature, in addition to this algorithmic method (Mistry et al.,2021). Pfam serves
as the foundation for extensive domain annotation by offering HMM-based identification of protein
families and domain structures in various species.

e
UnIPro.t.; BLAST Align Peptide search ID mapping SPARQL  Cross-referenced databases - Search & @ [ Help

Database - Pfam |

X, Download View proteins ~
Name ] Pfam protein domain database
Servers ] www.ebi.ac.uk/interpro 4

DB URL https://www.ebi.ac.uk/interpro/entry/pfam/%s
template

Link type | Explicit
Category ] Family and domain databases
DOI ID | 10.1093/nar/gkaad13 [ E

PubMed ID | 33125078 3

Figure 5. Pfam web interface for protein domain analysis.

TIGRFAMSs Database

Protein families are categorized using profile models based on the Hidden Markov Model and
comprehensive functional annotations in the meticulously managed database TIGRFAMs. TIGRFAMs
are distinguished by their focus on maximizing each protein family's specificity and scope to improve
genome annotation accuracy (Figure 6). This is accomplished by strategically choosing seed alignment
members and carefully calibrating model thresholds to ensure that each model captures biologically
significant linkages. Sequence similarity experimentally supported functional data from the literature,
phylogenetic relationships from high-quality alignments, and contextual information like species-
specific metabolic pathways and genomic neighborhood organization are all methodically integrated
during model construction. TIGRFAMs are able to deliver extremely dependable functional
designations in comparative and functional genomics thanks to this multi-layered approach (Haft et
al.,2003). TIGRFAMs provides accurate annotation of conserved protein functions by providing
manually selected protein families with high-confidence functional annotations.
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5 TIGRFAMSs FTP site excellent search speed as well as exquisite search sensitivity. See the "TIGRFAMs Complete Listing" page to
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Figure 6. TIGRFAM:s database interface for protein family analysis.
SMART Protein Domain Database
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With a deliberate focus on mobile domains connected to signaling, extracellular contacts, and regulatory
networks, the SMART protein domain library is a meticulously curated platform for high-confidence
protein domain annotation. It functions within a modular framework of protein architecture, allowing
for the systematic analysis of domain composition and the use of domain rearrangement patterns to
facilitate evolutionary inference (Figure 7). The resource is based on highly developed Hidden Markov
Models, where accurate calibration of score thresholds and seed alignments improves specificity and
significantly lowers false-positive assignments. Additionally, SMART incorporates interactive
analytical layers, such as phylogenetic profiling and domain architecture mapping, to facilitate
multidimensional analysis of protein structure—function interactions within an evolutionary framework
(Letunic & Bork,2026). SMART's emphasis on the signaling, regulatory, and extracellular domains is
essential for understanding protein-protein interactions and cellular communication circuits. The
integration of Pfam, TIGRFAMs, and SMART databases enables a comprehensive reconstruction of
domain architecture, which directly predicts protein structure-function relationships in fish genomes.
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of stable Ensembl pr

Normal mode ‘A Search SMART M

Genomic mode v || Search SMART u J

Citation: Letunic and Bork (2025) Nucleic Acids Res do: 10.1093/nar/gkaf1023 | Privacy Policy esign & development: biobyte solutions

Figure 7. SMART database interface for protein domain identification and annotation.
Motif Detection for Functional Site Prediction (PROSITE / MEME Suite)

By locating brief conserved sequence patterns that are closely linked to biological activity, including
catalytic sites or ligand-binding areas, motif analysis offers high-resolution functional insights. These
motifs serve as essential functional factors that enhance domain-level predictions and advance our
knowledge of protein activity.

PROSITE Protein Database

The PROSITE protein database uses two distinct types of descriptors to find conserved sections: patterns
and generalized profiles. Each of these approaches has distinct advantages and disadvantages that
determine where they are most effective, and their basic features differ (Figure 8). Because of this, its
application is particular to the analytical context rather than interchangeable, ensuring appropriate use
based on the kind of sequence under study (Sigrist et al.,2010). The methodical linkage of each signature
to a comprehensive annotation document that offers foundational data on the discovered protein family
or domain is a key component of the PROSITE protein database. The origin of nomenclature, taxonomic
occurrence, domain architecture, functional role, three-dimensional structure, important sequence
features, domain size, and pertinent literature references are all included in these documents, which
make it easier to interpret the detected signature in its entirety (Sigrist et al.,2002). Signatures are also
associated with matching ProRules in the PROSITE protein database. These ProRules provide
information that is utilized for the automatic annotation of protein domains in the UniProtKB/Swiss-
Prot database. The ScanProsite program provides access to a portion of these rule-based annotations,
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allowing the retrieval of domain-associated features like disulfide bonds and active sites, expanding the
functional interpretation of detected signatures (Sigrist et al.,2005; de Castro et al.,2006).
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Figure 8. PROSITE web interface for protein motif identification.
MEME Suite Database

MEME Suite is a popular computational framework for motif-driven sequence analysis that is useful
in many different scientific domains (Figure 9). The study of molecular processes including proteins,
DNA, and RNA has made extensive use of it. It has been utilized in over 9800 published publications,
indicating its widespread application and important contribution to the development of sequence-based
biological research (Bailey et al.,2015).

The importance of motif analysis in large-scale sequence interpretation has been reaffirmed by the
growing use of high-throughput techniques in proteomics and genomics. For motif-centric research, the
web-based MEME Suite functions as a comprehensive analytical platform that combines several
computational tools and databases. The MEME motif discovery technique, which is at the heart of this
system, makes it possible to identify conserved sequence patterns from unaligned datasets of proteins,
RNA, and DNA. This allows for the systematic identification of functionally relevant motifs across
biological sequences (Bailey & Elkan,1994).

MEME Suite allows de novo motif identification across related protein sequences, while PROSITE is a
curated database of protein motifs and functional characteristics. Finding conserved functional residues
that might underpin species-specific adaptations and functional divergence after gene duplication is
crucial in the context of fish protein analysis.
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Figure 9. The MEME Suite web interface for sequence motif analysis.
Phylogenetic Analysis for Evolutionary and Functional Interpretation (MEGA / PhyML)

The evolutionary context required to understand protein structure and function in fish genomics is
provided by phylogenetic analysis. This process makes it possible to identify gene duplication events,
functional divergence, and conservation patterns among species by reconstructing evolutionary
relationships among protein sequences.

Maximum-likelihood (ML) and Bayesian frameworks, two likelihood-based methods for phylogenetic
inference, are based on explicit statistical models of sequence evolution that assess the likelihood of
observed data given a specific tree topology (Kuhner & Felsenstein 1994). These techniques
systematically assess different evolutionary hypotheses within this probabilistic framework to determine
which maximize the likelihood or posterior probability (Ranwez & Gascuel 2001). Several simulation-
based studies have continuously shown their dependability, achieving excellent accuracy in
reconstructing real evolutionary relationships under a variety of evolutionary scenarios (Guindon &
Gascuel 2003). Likelihood-based phylogenetic methods, especially maximum-likelihood (ML) and
Bayesian approaches, are typically regarded as better to alternative strategies like distance-based or
parsimony methods due to their robust statistical basis and improved inferential accuracy. However,
because machine learning approaches need complex and time-consuming computations, which can
occasionally result in lower performance, especially when applied to large datasets, this increased
analytical rigor comes at a computational cost Guindon et al.,2010).

MEGA Software

The MEGA (Molecular Evolutionary Genetics Analysis) software provides a comprehensive framework
for doing molecular evolutionary analyses (Figure 10). Among the numerous computational tools it
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integrates to support crucial analytical tasks are sequence alignment assembly, phylogenetic tree
inference, estimation of genetic distances and diversity, reconstruction of ancestral sequences, time tree
computation, and evaluation of selection patterns (Kumar et al. 2016). The usage of the MEGA software
for evolutionary study has been mentioned in almost 100,000 studies from a range of scientific
disciplines during the last 25 years (Kumar et al.,2018).
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Figure 10. MEGA software window for phylogenetic and sequence analysis.
PhyML Tool

PhyML3.0 is a computational tool that uses the maximum-likelihood framework to infer phylogenetic
trees (Figure 11). Using molecular sequence data, it optimizes tree topology and estimates evolutionary
relationships using effective tree-search techniques. The program is well known for striking a
compromise between analytical precision and computational speed, which makes it appropriate for
extensive phylogenetic analyses and comparative evolutionary research (Guindon et al.,2010).
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Figure 11. Graphical interface of the PhyML software for phylogenetic tree construction.

MEGA allows the construction and display of phylogenetic trees using a variety of evolutionary models,
whereas PhyML use maximum likelihood techniques for accurate phylogenetic inference. Phylogenetic
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analysis is essential in linking structural and functional variation in fish proteins to their evolutionary
history in the context of genome duplication-driven diversification.

Protein—Protein Interaction Network Analysis (STRING)

Understanding the context of a protein's interactions within the cellular environment is essential to
comprehending its function. In order to predict the functional relationships and biological roles of fish
proteins, a crucial step in this research is the investigation of protein—protein interaction (PPI) networks.
This network-based method makes it possible to combine known relationships, computational
predictions, and experimental data to provide a thorough understanding of how proteins behave inside
cellular systems.

STRING Database

The STRING database contains both direct physical interactions and indirect functional linkages,
making it an all-inclusive tool for integrating and evaluating protein—protein association networks
(Figure 12). It carefully gathers interaction data from various sources, including text mining,
computational prediction methods, and experimental evidence, to build a global and reliable interaction
network. The database significantly improves organism coverage and makes genome-wide research
easier by using gene set enrichment analysis and interaction network visualization. These features enable
systems-level understanding of biological processes and protein functions in complex cellular networks
(Szklarczyk et al.,2019).

{O Legend V‘ {* Data Settings > %* View Settings > EB Tables/Exports > <© Evidence > % Analysis ) '\’:f

Figure 12. STRING database interface shows glutathione peroxidase interaction network in zebrafish.
Applications of Integrative Protein-Based Approaches in Fish Genomics

This integrative analytical approach allows for a variety of significant applications in fish genetics that
closely match the goals of the study. Through the integration of sequence conservation, protein domain
architecture, evolutionary dynamics, and interaction network topology, the pipeline enables the accurate
identification of essential genes and proteins that underlie vital characteristics like growth performance,
resistance to disease, and tolerance to environmental stressors like temperature and salinity. This in turn
facilitates the creation of sophisticated aquaculture techniques via targeted genetic improvement and
marker-assisted selection. Furthermore, high-resolution protein interaction network analysis improves
our comprehension of the molecular system complexity in teleost fish, offering insightful information
for comparative genomics and illuminating the evolutionary processes influencing protein function in
vertebrates (Figure 13).
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Figure 13. Pipeline for linking protein features to functional applications in fish genomics.
CONCLUSION

By linking genome-derived sequence data to higher-order functional interpretation, this work develops
an integrative bioinformatics framework for the prediction of protein structure and function in fish
genomics. The procedure shows that a comprehensive analytical approach including sequence retrieval,
similarity-based inference, domain architecture profiling, motif recognition, evolutionary
reconstruction, and interaction network analysis is essential for accurate protein characterization.

A verified basis for subsequent computational investigations is provided by high-confidence gene and
protein sequence retrieval from carefully selected genomic resources like NCBI and Ensembl.
Preliminary functional inference and orthology discrimination in duplicated fish genomes are supported
by the robust identification of homologous links and conserved sequence signatures made possible by
further sequence similarity assessment using BLAST and ClustalW.

Through domain-based annotation using Pfam, SMART, and TIGRFAMs, which together establish
conserved structural modules underlying protein function, functional and structural interpretation is
further enhanced. Functional resolution is improved by complementary motif-level analysis using
PROSITE and MEME Suite, which finds conserved functional and binding signatures in protein
sequences.

Gene duplication events and functional divergence patterns, which are especially noticeable in fish
genomes due to whole-genome duplication history, can be distinguished thanks to the evolutionary
context provided by phylogenetic reconstruction using MEGA and PhyML. Furthermore, functional
predictions can be evaluated within biologically relevant interaction settings thanks to the integration of
protein—protein interaction networks using STRING, which expands the research to a systems-level
approach.

The findings collectively highlight how sequence conservation, domain organization, evolutionary
dynamics, and interaction network topology impact the emergent characteristics of protein structure and
function in fish genomes. The suggested pipeline offers a thorough and scalable framework for high-
resolution functional annotation, providing insightful information about the molecular complexity and
evolution of proteins in teleost fish.
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ABSTRACT

Fish development, immunology, and environmental adaptation are only a few of the biological processes
in which non-coding RNAs (ncRNAs) are vital regulators of gene expression. Despite their significance,
a significant percentage of ncRNAs in fish genomes are still poorly understood because of the scarcity
of annotation resources and the intricacy of their regulatory mechanisms. The systematic discovery and
functional investigation of ncRNAs in non-model organisms has been made possible by developments
in high-throughput sequencing methods and bioinformatics techniques.

This review offers a thorough summary of computational methods for fish ncRNA discovery and
functional characterization. We go over the main categories of non-coding RNAs (ncRNAs), such as
circular RNAs (circRNAs), long non-coding RNAs (IncRNAs), and microRNAs (miRNAs), and we
describe the bioinformatics processes that are used to identify them from sequencing data. Important
methods are emphasized, including homology-based prediction, de novo identification, coding potential
evaluation, and back-splicing detection.

Additionally, we investigate computational techniques for functional inference such as integrative
regulatory network design, co-expression analysis, and miRNA target prediction. Particular attention is
given to ncRNA-mediated regulatory interactions that shed light on intricate gene regulation, such as
miRNA-mRNA and IncRNA-miRNA-mRNA networks.

In conclusion, we highlight future prospects for enhancing ncRNA research in fish genomics and address
present issues such as species-specific variability, high false-positive rates, and insufficient genome
annotation. All things considered, bioinformatics-driven methods provide strong instruments for
revealing the regulatory environment of ncRNAs and improving our comprehension of fish gene
regulation.

Keywords: Non-coding RNAs, Gene expression, Regulatory mechanisms, Genome annotation,
Bioinformatics-driven methods.

INTRODUCTION

With more than 25,000 species, teleosts are the most varied class of vertebrates. Their morphology and
genetics vary significantly as a result of broad evolutionary radiation and adaptability to a variety of
aquatic habitats (Bizuayehu & & Babiak,2014). Teleosts play an important role in the world's food
supply and are essential to ecological systems. Furthermore, they are useful model animals for research
in developmental biology and genomics due to their high reproductive capacity, quick growth, and
genetic tractability (Volff,2005; Hurley et al.,2007). Teleost fish are particularly susceptible to pathogen
invasion due to the prevalence of infectious illnesses produced by bacteria and viruses, which have a
significant economic impact on aquaculture globally. In order to enhance fish disease prevention and
treatment approaches, it is imperative to find reliable biomarkers and novel therapeutic targets.

Noncoding RNAs (ncRNAs) are a family of RNA molecules that are essential for controlling chromatin
structure and gene expression even though they do not encode proteins (Wei et al., 2017). Long
noncoding RNAs (IncRNAs) and small noncoding RNAs (sncRNAs), which include microRNAs
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(miRNAs), small interfering RNAs (siRNAs), and PIWI-interacting RN As (piRNAs), among others, are
two categories of noncoding RNAs based on their length ( Stefani and Slack, 2008; Herraez et al.,2022).

Functional RNA transcripts known as non-coding RNAs (ncRNAs) usually do not have the potential to
code for proteins (Alexander et al.,2010). Numerous biological processes, including as development,
cellular differentiation, and epigenetic regulation, are significantly regulated by ncRNAs, according to
increasing research (He & Hannon,2004; & Hannon et al.,2009; Mercer et al.,2013). Research on
ncRNAs in teleosts has increased significantly in recent years as miRNAs have been recognized as
crucial regulators of processes such as development, organogenesis, regeneration, tissue differentiation,
growth, and environmental responses (Takacs & Giraldez,2010; Bizuayehu et al.,2015; Andreassen et
al.,2016; Mennigen,2016L.ncRNAs are crucial regulatory components controlling cellular
differentiation and developmental programs in teleost fish, according to increasing studies (Basu et
al.,2016, Wang et al.,2016). Notably, the functions of IncRNAs and miRNAs in regulating fish immune
responses have been more clearly recognized in a variety of species (Wang et al.,2016; Eslamloo et
al.,2018; Xu et al.,2018). In teleost fish, miRNAs and IncRNAs are becoming increasingly recognized
as essential regulators of immune-related pathways, including as T cell-mediated responses,
complement and coagulation cascades, antigen presentation, cytokine and chemokine signaling, and
antigen presentation (Wang et al.,2018).

Non-coding RNAs (ncRNAs), which serve as a significant portion of the genome, are essential for gene
regulation, development, stress, and immunological responses despite not encoding proteins. Their
biological significance, variety, and functional mechanisms in fish, however, are still mainly
unexplored. With a focus on their regulatory activities, involvement in important physiological
processes, and developing roles in immunity and adaptability, this review seeks to give a thorough
overview of ncRNAs in fish genomes.

Classification of non-coding RNAs

Long noncoding RNAs (IncRNAs) and small (short) ncRNAs are the two general categories of ncRNAs
based on transcript length (Wong et al.,2018). MicroRNAs (miRNAs), small nuclear RNAs (snRNAs),
small nucleolar RNAs (snoRNAs), small interfering RNAs (siRNAs), transfer RNAs (tRNAs), and piwi-
interacting RNAs (piRNAs) (Figure 1) are examples of short/small ncRNAs, which are typically
described as ncRNAs less than 200 nucleotides (Gomes et al.,2013; Cech & Steitz,2014). miRNAs are
the most thoroughly studied class of short non-coding RNAs. By attaching to target mRNAs in a
sequence-specific way, these ~18-24 nucleotide single-stranded RNAs control gene expression.
(Ambros,2004). Long intronic ncRNAs, long intergenic ncRNAs (lincRNAs), and natural antisense
transcripts are the three main categories of IncRNAs, which are generally described as transcripts longer
than 200 nucleotides (Billerey et al.,2014; Peschansky & Wahlestedt,2014; Zhang et al.,2014; Mattick
& Rinn,2015). Recently, a novel class of non-coding RNAs (ncRNAs) called circular RNAs (circRNAs)
was discovered in a variety of species (Memczak et al.,2013; Guo et al.,2014 ; Westholm et al.,2014;
Ivanov et al.,2015). The post-transcriptional control of gene expression is the principal role of miRNAs.
They suppress protein synthesis by inducing target mRNA degradation and/or inhibiting translation to
achieve their regulatory functions (Muluhngwi & Klinge,2015).

Through sequence-specific base pairing with target mRNAs, siRNAs and piRNAs, like miRNAs,
mediate gene silencing by causing translational repression or mRNA degradation (Watanabe &
Lin,2014). By acting as competitive endogenous RNAs (ceRNAs), IncRNAs can prevent miRNA-
mediated gene silence by sequestering miRNAs and altering their regulatory activity (Dykes&
Emanueli,2017).

MicroRNAs (miRNAs)

The most thoroughly studied class of small ncRNAs is miRNAs. They are single-stranded molecules of
about 20-24 nucleotides that are processed from precursor transcripts (pre-miRNAs) and take on
distinctive hairpin shapes. They are evolutionarily conserved (Ha & Kim, 2014). The RNase III enzymes
DROSHA and DICER are principally responsible for the sequential conversion of precursor transcripts
into mature miRNAs during miRNA biogenesis, while non-canonical, DICER-independent routes have
also been documented. The RNA-induced silencing complex (RISC) is created when the resultant
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mature miRNAs are integrated into Argonaute (AGO) proteins. Although functional binding sites have
also been found in the 5" UTR and coding sequence (CDS), miRNAs in this complex primarily direct
sequence-specific interactions with target mRNAs within the 3’ UTR. In contrast to siRNAs, miRNAs
usually show poor complementarity to their targets, mediating post-transcriptional regulation of gene
expression mostly through incomplete base pairing through the seed region (nucleotides 2—8 at the 5’
end) (Yartseva et al. 2016). Through a variety of mechanisms, such as poly(A) tail shortening that
promotes transcript decay, endonucleolytic cleavage, and inhibition of translation at both initiation and
elongation phases, miRNAs regulate target mRNAs post-transcriptionally (John et al. 2004; Sand et al.
2012). By interacting with gene promoters through epigenetic mechanisms, miRNAs have been linked
to transcriptional regulation in addition to these established roles. An estimated 30-60% of human
protein-coding genes are thought to be modulated by miRNAs, underscoring their wide-ranging
functions in regulating cellular differentiation, apoptosis, stress responses, and disease development.
Over the past ten years, a lot of work has been done to identify miRNA targets in teleost fish and
understand their functional involvement in a variety of biological processes (Fernandez-Monzon et

al.,2017).
CLASSIFICATION OF NON-CODING RNAs (ncRNAs)

ncRNAs are RNA molecules that are not translated into proteins but play essential regulatory roles in gene expression and genome function.
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Figure 1. Classification and functional diversity of non-coding RNAs (ncRNAs).
Small interfering RNAs (siRNAs)

The antisense (guide) and sense (passenger) strands of canonical siRNAs, which are short, linear double-
stranded RNA (dsRNA) duplexes of about 21-23 nucleotides, have nearly perfect Watson—Crick
complementarity (Wittrup & Lieberman, 2015). The RNase III endonuclease DICER processes double-
stranded RNA precursors to produce siRNAs, which are then integrated into the RNA-induced silencing
complex (RISC) to direct sequence-specific gene silencing. Functionally, siRNAs mediate target
repression at several levels: (i) post-transcriptionally, by guiding complementary mRNA cleavage and
degradation; (ii) transcriptionally, by encouraging the formation of repressive epigenetic marks (such as
DNA methylation and heterochromatin formation) at homologous genomic loci; and (iii) by inhibiting
transposable element activity, thereby promoting genome stability (Castel & Martienssen, 2013). The
diversity of applications of siRNAs (Wittrup & Lieberman, 2015), such as therapeutic approaches for
human diseases and their usage as gene knockdown tools for functional research in model organisms
like Danio rerio, are supported by their various regulatory roles (Figure 2). Furthermore, siRNA-based
methods are being investigated as efficient ways to manage viral infections in aquaculture systems
(Shinya et al. 2013; Papic et al. 2015).
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Figure 2. Molecular mechanisms and biological functions of small interfering RNAs (siRNAs).
Long non-coding RNAs (IncRNAs)

Long noncoding RNAs (IncRNAs) are a diverse family of transcripts that are longer than 200
nucleotides and have a wide range of subcellular localization and structure (Figure 3). These molecules
can be found in either the cytoplasm or the nucleus, and they can be polyadenylated or non-
polyadenylated. Interestingly, several IncRNAs can also produce shorter RNA species, which
emphasizes the level of complexity of their functions (Fatica & Bozzoni, 2013). In overall, IncRNAs
are expressed at relatively modest levels despite their functional variety. Furthermore, only about 4—
11% of them still have identifiable conserved sequences in distantly related taxa such as teleost fish and
mammals, demonstrating a limitation of evolutionary conservation (Basu et al. 2013). Throughout
cellular differentiation and developmental processes, IncRNAs play a crucial role in modulating gene
expression (Fatica and Bozzoni, 2013). Both at the nuclear and cytoplasmic levels, IncRNAs control
gene expression via a variety of context-dependent ways. They serve as molecular scaffolds and guides
in the nucleus, attracting chromatin-modifying complexes to particular genomic loci, such as DNA
methyltransferases and histone modifiers like Polycomb repressive complex 2 (PRC2), to promote
heterochromatin formation and transcriptional silencing. Additionally, they can alter nuclear
architecture and higher-order chromatin organization, cause allosteric changes in regulatory proteins, or
function as decoys for transcription factors to control transcription. These regulatory effects may take
place in trans at distant loci or in cis at nearby genes. Through direct base pairing with target transcripts
or by sequestering particular miRNAs, IncRNAs affect mRNA translation and stability in the cytoplasm,
which in turn affects gene expression. Furthermore, IncRNAs are essential for the formation of
monoallelic gene expression through chromatin silencing in epigenetic processes like dosage
compensation and genomic imprinting. Notably, IncRNAs have many diverse regulatory roles;
depending on the cellular setting, a single transcript can function through a variety of mechanisms
(Fernandez-Monzo6n et al.,2017).

Tens of thousands of IncRNAs in metazoans have been identified by high-throughput transcriptome
research; however, only a small portion of them have been functionally characterized. XIST, HOTAIR,
and MALATI1 are some of the best-characterized, with MALAT1 exhibiting significant evolutionary
conservation in fish species (Johnsson et al., 2014). The ~2.3 kb IncRNA that the H19 locus encodes is
highly expressed throughout embryonic development but is mainly repressed in most tissues after birth,
where it is involved in genomic imprinting. Since maternal protein restriction has been linked to
developmental defects in male but not female mouse blastocysts, its expression is sex-specifically
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regulated and sensitive to maternal dietary circumstances (Kaikkonen et al. 2011). Long noncoding
RNAs (IncRNAs) are increasingly linked to immunological and developmental processes in teleosts.
LncRNAs like megamind and cyrano are crucial for healthy embryonic development in Danio rerio, and
their dysregulation results in aberrant development. Furthermore, host immune responses against
pathogenic infections have been connected to alterations in IncRNA expression profiles in Salmo salar
(Ulitsky et al. 2011; Boltafia et al. 2016).
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Figure 3. Structural features and regulatory mechanisms of long non-coding RNAs (IncRNAs).

Identification of circRNAs in Teleost Fish

‘Q 0

Circular RNAs (circRNAs) are a unique family of non-coding RNAs characterized by covalently closed
loop structures devoid of 3 poly(A) tails and 5’ caps (Jeck & Sharpless, 2014). They have highly tissue-
specific and developmentally controlled expression profiles and are evolutionarily conserved across a
variety of species (Barrett & Salzman, 2016).

In contrast to linear RNAs, circRNAs are produced via back-splicing, which produces a closed circular
shape instead of a linear transcript by covalently joining the 3" and 5’ ends at splice junctions linked by
canonical splice signals (Ebbsen et al. 2016). CircRNAs may consist of one or more exons and can
originate from a variety of genomic locations, such as exonic, intronic, intergenic, untranslated regions
(UTRs), ncRNA loci, and antisense strands of annotated transcripts. In other cases, multiexonic
circRNAs are transported from the nucleus to the cytoplasm through mechanisms that are still mostly
unknown after undergoing additional splicing events either before or after circularization (Fernandez-
Monzébn et al., 2017).

Strong resistance to exonuclease degradation, deadenylation, and decapping processes is conferred by
the circular conformation of circRNAs, which is defined by the absence of free 5’ and 3’ ends. This
improved structural stability makes it easier for them to accumulate inside cells and permits sustained
regulatory function. Consequently, circRNAs have become significant regulators of gene expression,
especially when they function as competing endogenous RNAs that bind and sequester miRNAs, so
influencing a variety of biological processes (Kulcheski et al., 2016; Huang et al., 2017; Meng et al.,
2017). Additionally, circRNAs are increasingly linked to the control of antiviral defense mechanisms
and host immunological responses (Chen et al., 2017; Li et al., 2017; Cadena & Hur, 2017).

The identification of circRNAs in teleost fish has been made much easier by developments in high-
throughput sequencing technology and the expanding availability of transcriptomic and phenotypic
datasets. For instance, the giant yellow croaker has been shown to have 975 circRNAs, demonstrating
the growing list of circRNAs in aquatic species (Xu et al., 2017). Genes that produce circRNAs are
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strongly linked to basic cellular functions like translation, RNA turnover and trafficking, and
metabolism, as well as immune-related pathways like complement and coagulation cascades and antigen
processing and presentation, according to enrichment analyses. Additionally, the fact that several
circRNA isoforms can be produced by a single host gene suggests the existence of alternate
circularization events, the regulatory basis of which is still unknown (Figure 4).

Comparably, deep Illumina sequencing of grass carp infected with grass carp reovirus identified 5,052
new circRNAs, 41 of which showed differential expression in response to viral challenge (He et al.,
2017). Subsequent analysis revealed strong connections between these circRNAs and 72 miRNAs, and
the corresponding target genes were highly enriched in pathways related to complement activation,
hemostatic processes, immunological function, and coagulation cascades. These findings strengthen our
knowledge of the molecular underpinnings of immune system modulation and pathogen defense by
demonstrating the presence of circRNA-miRNA-mRNA regulatory systems in fish.

Based on high-throughput sequencing and bioinformatic studies, a thorough analysis of Danio rerio has
revealed 3,868 circRNAs, of which 1,122 show evolutionary conservation across a variety of taxa,
including humans, mice, and coelacanths (Shen et al., 2017). The significance of teleost fish as model
systems for examining circRNA-mediated regulatory networks in vertebrates is highlighted by the
conserved nature of circRNAs. This is corroborated by the discovery of circRNAs in a variety of species,
such as Latimeria chalumnae and Danio rerio, as well as in giant yellow croakers, whose corresponding
genes are primarily enriched in digestive and metabolic pathways (Shen et al. 2016; Xu et al. 2017).

CircRNAs are essential components of competitive endogenous RNA (ceRNA) regulation networks,
where they collaborate with certain IncRNAs to control the activity of miRNAs. CircRNAs are more
stable than linear ceRNAs, which are usually more prone to degradation and have shorter half-lives,
because of their covalently closed structure. This inherent stability increases the influence of long-lasting
regulatory impacts on the dynamics of gene expression. Furthermore, some circRNAs include numerous
miRNA response regions, which allow them to sequester a variety of miRNAs and coordinate intricate
regulatory circuits, especially those pertaining to immune-related processes.

The biological significance and role of circRNA in teleost fish are still poorly understood, despite
tremendous advances in study. More systematic research is required to identify these molecules,
describe their roles, and validate them experimentally in a range of fish species, despite the fact that they
are increasingly linked to antiviral responses and gene regulatory pathways (Wang et al., 2018).
Understanding circRNA-mediated regulatory pathways will be essential to improving our understanding
of their functional functions and enhancing their applications in aquaculture and fish biology.
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Figure 4. Schematic representation of circRNA biogenesis, functional mechanisms, identification
strategies, and biological relevance in teleost fish, highlighting their emerging roles in gene regulation
and aquaculture.

PIWI—interacting RNAs (piRNAs)

PIWI-interacting RNAs (piRNAs) are a class of small non-coding RNA that are approximately 24-31
nucleotides long. They interact with Argonaute family PIWI proteins to form functional complexes and
perform a variety of regulatory functions (Siomi et al., 2011, Watanabe & Lin ,2014; Iwasaki et al.,2015;
Sarkar et al. (2017)). Transposable elements (TEs) are mobile genomic sequences that can move about
the genome and cause insertional mutagenesis, which can endanger genomic stability. By directing their
transcriptional and post-transcriptional silencing, piRNAs serves as the primary defense mechanism
against TE activity in animal germ cells, protecting genome integrity and preventing the inheritance of
detrimental mutations. The piRNA pathway is the predominant protective mechanism in the germline,
even if endogenous siRNAs can also take part in TE repression. Significantly, new research has shown
that piRNAs are involved in regulatory processes other than TE silencing and that they are expressed in
both somatic and reproductive organs (Sarkar ef al. 2017). A key component of the piRNA pathway is
the "ping-pong" amplification cycle, which produces secondary piRNAs that strengthen silencing
activity after initial piRNA-guided breakage of transposon transcripts. Long single-stranded precursor
transcripts are the source of antisense piRNAs, which bind to PIWI proteins to identify and target RNAs
produced from transposable elements (Figure 5). Important elements like the arginine methyltransferase
PRMTS, Tudor domain-containing proteins (TDRDs), and the Maelstrom protein are believed to play
crucial roles in this pathway, even if the exact molecular mechanisms driving piRNA synthesis and
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function are still unclear (Siomi et al. 2011; Sokolova et al. 2011). The piRNA pathway genes in teleost
fish have experienced faster evolutionary divergence than those in mammals, according to new data.
This is probably due to adaptive responses to the higher diversity and activity of transposable elements
in teleost genomes (Yi ef al. 2014).
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Figure 5. Integrated schematic of piRNA biogenesis, ping—pong amplification, and transposon
silencing mechanisms, highlighting their functional significance and evolutionary dynamics in teleost
fish.

Enhancer RNAs (eRNAs)

Enhancer RNAs (eRNAs) are a unique subclass of long noncoding RNAs (IncRNAs) that are
characterized by chromatin marks typical of active enhancers and typically range ~0.1-9 kb in length
(Smith & Shilatifard (2014) ; Lam et al.,2014). While having comparatively low levels of H3K4
trimethylation (H3K4me3), eRNAs are transcribed from genomic areas enriched in histone H3 lysine 4
monomethylation (H3K4mel), a characteristic of active enhancers. These transcripts are increasingly
acknowledged as functional regulators of transcription and exhibit some evolutionary conservation
(Figure 6). The function of eRNAs as transcriptional activators is supported by experimental data
showing that their depletion causes a gene-specific decrease in mRNA production. Furthermore,
replacement of endogenous eRNAs with unrelated open reading frames reduces enhancer function while
maintaining the transcription start site, suggesting that this enhancer-associated activity is sequence-
dependent (Orom et al. 2010). Research on eRNAs in fish is actually limited, with most studies being
very recent and primarily focusing on Danio rerio (Pauli et al. 2012; Taminato et al. 2016; Trinh et al.
2017).
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A. Definition and General Features of eRNAs B. Epigenetic Signature at Enhancers C. Function: eRNAs as Transcriptional Activators
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Figure 6. A schematic overview of the origin, epigenetic signature, and role of eRNA in enhancer-
mediated gene regulation, using knowledge from research on zebrafish.

Bioinformatics Identification of ncRNAs

Bioinformatics techniques are now essential for the identification and functional inference of non-coding
RNAs in fish due to the poor experimental characterisation of these RNAs. Diverse ncRNA classes may
be systematically discovered, annotated, and classified thanks to high-throughput sequencing data,
sophisticated computational methods, and databases. Important insights into their regulatory activities
are provided by integrative analysis, which include expression profiling, secondary structure prediction,
sequence conservation, and network-based techniques. In this regard, bioinformatics-driven
identification directly supports the goals of this review by acting as a fundamental step toward revealing
the intricacy of ncRNA-mediated regulation in fish genomes.

Non-coding RNAs as key epigenetic modulators of gene expression and developmental processes

MiRNAs are the most well-studied epigenetic regulators among non-coding RNAs that are involved in
normal development and the progress of disease (Herraez et al.,2022). Target mRNAs' 3’ untranslated
region (3' UTR) contains complimentary sequences that miRNAs, which are ~22-nucleotide short non-
coding RNAs, bind to. This modifies mRNA stability and/or translational efficiency (Cannell et al.,
2008). Numerous developmental and reproductive processes in teleosts, such as tissue specification,
germline integrity maintenance, spermatogenesis, and oogenesis, have been linked to miRNA-mediated
regulation through increased mRNA degradation and translational repression of certain targets (Bazzini
et al., 2005; Best et al., 2018;Robles et al., 2019). Furthermore, as has been widely reported in the
literature, miRNAs have been linked to the inheritance of environmentally induced epigenetic alterations
between generations ( Champroux et al. (2018). Additional sncRNAs are implicated in the control of
development, illness, and reproduction. For instance, piRNAs mainly contribute to the process of
gametogenesis by silencing transposable elements in zebrafish gametes (Houwing et al., 2007). Through
coordinated interactions with a variety of molecular components, such as genomic DNA, mRNAs,
miRNAs, chromatin, histone-modifying complexes, and RNA-binding proteins, IncRNAs perform a
variety of regulatory activities, serving as both activators and repressors of gene expression (Luk et al.,
2014). They cooperate closely with epigenetic regulatory systems, acting as molecular guides that attract
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and position the enzymes responsible for post-translational histone modifications and DNA methylation
at particular genomic regions(Joshi & Rajender, 2020; Luk et al., 2014). IncRNAs have been
functionally implicated in a range of biological processes, including the regulation of spermatogenesis,
lipid metabolism, and various pathological conditions, (Muret et al., 2019;Boltafa et al., 2016).

Applications in Fish Biology and Aquaculture

Fish biological processes are crucially regulated by non-coding RNAs (ncRNAs), which has important
ramifications for aquaculture. Among them, their role in immunological response, growth, and
development received significant research, highlighting their practical and functional importance.

Fish Immune Regulation

Significant changes in miRNA expression profiles are often linked to pathogen exposure in teleost fish.
These dysregulated miRNAs have been connected through computational target prediction to genes
involved in essential immune pathways, such as Toll-like receptor (TLR) cascades, chemokine and
cytokine signaling, inflammatory responses, complement and coagulation systems, and adaptive
immunity mediated by B and T cells. These findings demonstrate the critical function of miRNAs in
coordinating fish immune control. To completely describe their regulatory roles during host-pathogen
interactions, however, thorough mechanistic studies are still required (Wang et al.,2018).

The Engagement of LncRNAs in Fish Immune Response

LncRNAs are well known for being key regulators of gene expression in a variety of biological contexts
(Cabili et al.,2011). LncRNAs control the transcriptional activity of nearby protein-coding genes
through cis-acting mechanisms (Guil & Esteller,2012). LncRNAs are frequently functionally connected
to biological processes that are controlled by nearby protein-coding genes, indicating coordinated
regulatory interactions (Luo et al.,2016).

Consequently, the responsibilities of nearby protein-coding genes can be used to infer the functions of
unidentified IncRNAs. This is supported by the fact that IncRNAs have been linked to a variety of
biological processes, such as cell growth, proliferation, and disease pathogenesis (Peng et al.,2010).
LncRNAs control a wide range of immunological processes, including as inflammatory signals and
interferon (IFN)-mediated pathways (Carpenter et al.,2013; Hu et al.,2013; Kambara et al.,2014).
Recognizing the significance of IncRNAs in teleost fish is becoming increasingly crucial, despite the
fact that IncRNA research has historically concentrated on mammalian systems (Wang et al.,2018).

Non-coding RNAs and nutrition

The well-established mechanistic and functional mechanisms derived from mammalian systems are
increasingly being used in current research to inform and guide investigations in teleost models, despite
limited characterization of ncRNAs implicated in nutritional and metabolic processes in fish (
Fernandez-Monzoén et al.,2017 Within this concept, a significant study has concentrated on how
maternal nutrition influences the metabolic profiles and organ function of offspring via modulating short
non-coding RNAs (sncRNAs), such as miRNAs, piRNAs, and tRNAs, especially in relation to
cardiovascular disease (Loche & Ozane (2016). Furthermore, a growing body of research indicates that
both endogenously expressed ncRNAs and exogenous ncRNAs from dietary sources—such as plant-
based foods and cow's milk—have an impact on metabolic regulation and may alter the expression of
endogenous miRNA genes in mammalian systems (Cui et al., 2017). By protecting miRNAs from
enzymatic degradation and promoting their translocation across intestinal and vascular endothelial
barriers through endocytic mechanisms, encapsulation of miRNAs within exosomes and exosome-like
vesicles increases their stability and permits systemic distribution to peripheral tissues. Therefore,
circulating miRNA profiles can be modulated by dietary components and nutritional patterns, impacting
several physiological and metabolic processes (Cui et al. 2017). Numerous specialized databases and
analytical frameworks have been established to support research in this area of study in response to the
increasing prevalence of metabolic diseases. Dietary miRNA repositories, which include datasets
covering 15 different dietary resources, have been created to systematically categorize miRNAs found
in a variety of food sources (Cui et al., 2017). These resources could function as a valuable foundation
for subsequent studies that seek to describe the variety of ncRNAs given to fish through aquafeeds that
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come from various dietary sources. This is particularly crucial in the context of sustainable aquaculture,
where substitutes for fish oil and fishmeal are increasingly being used. These substitutes are primarily
plant-based and could provide distinct ncRNA profiles with possible regulatory consequences.
Interestingly, studies on mice have demonstrated that IncRNA expression profiles may effectively
differentiate between different gut microbial states, including gnotobiotic, conventional, and germ-free
environments. Given the established influence of the gut microbiota on host physiology, metabolism,
nutrition, and immune function, these findings provide a helpful tool for identifying microbiota-
associated IncRNAs as potential biomarkers of host—microbe interactions. This highlights a crucial
question for aquaculture: whether comparable IncRNA-based markers could be used to monitor or
modify host-microbiota dynamics in farmed fish (Liang et al. (2015).

On the one hand, despite the comparatively limited application of high-throughput techniques like RNA
sequencing (RNA-Seq) in this area, comparative studies between teleost and mammalian models have
connected a number of miRNAs to the control of energy metabolism in fish species (Mennigen (2016).
The participation of certain miRNAs in various metabolic pathways is demonstrated by representative
instances. For example, miR-33 and miR-8163 have been linked to iron and lipid metabolism,
respectively, because of their intronic location within the transferrin and SREBP genes. Furthermore,
functional investigations have demonstrated the direct effects of several miRNAs in metabolic
regulation. For example, in rainbow trout, suppression of the liver-enriched miR-122 led to a decrease
in postprandial blood lipid levels and an increase in postprandial hyperglycemia (Mennigen et al. 2014).
Furthermore, functional studies in Siganus canaliculatus have demonstrated that suppression of miR-17
can partially modify the production of docosahexaenoic acid from docosapentaenoic acid via a fatty acid
desaturase 2 (FADS2)-catalyzed A4 desaturation step (Zhang et al. 2014b). Furthermore, and although
poorly understood, some exogenous metabolic stimuli have been found to regulate metabolic miRNAs.
In fact, several miRNAs have been reported to be regulated under post-pandrial and fasting conditions,
as well as by the amount of macronutrients (such as lipids) included in the diets. Exogenous metabolic
stimuli have been shown to alter the expression of metabolism-related miRNAs, however this evidence
is yet preliminary. It has been demonstrated that dietary macronutrient composition, especially lipid
content, and nutritional status, such as postprandial vs fasting settings, affect miRNA profiles. For
instance, miR-122 is postprandially regulated in Oncorhynchus mykiss and is essential for preserving
lipid homeostasis. Danio rerio have been shown to express let-7d and miR-140-5p more when fasting.
Long-term high-fat feeding also modifies the hepatic expression of several miRNAs in Megalobrama
amblycephala. Bioinformatic analyses predict that these miRNAs target genes related to lipid
metabolism, such as fetuin-B, Cyp7al, NADH dehydrogenase (ubiquinone) 1 beta subcomplex subunit
2, 3-oxoacid CoA transferase 1b, *stearoyl-CoA desaturase*, and *fatty acid synthase Collectively, our
findings show the sensitivity of fish miRNA-mediated regulatory networks to dietary and metabolic
stimuli (Mennigen et al. 2012;Craig et al. 2014;Zhang et al. 2014a).

The regulating function of miRNAs in nutrition-driven growth has been further highlighted by recent
studies in the early embryonic stages of marine fish. Profiling the miRNAs expressed in first-feeding
larvae of Gadus morhua has yielded new information about how these ncRNAs might modulate the
impact of diet on growth and developmental processes (Bizuayehu et al. 2016). Diet-dependent
modification of miRNA expression has been determined through comparative studies of larval feeding
regimes. Larvae of Gadus morhua fed a nutritionally appropriate diet based on zooplankton, mostly
copepods, showed better growth and developmental performance than larvae fed traditional farmed live
feeds, like enhanced rotifers and Artemia. Eight miRNAs (miR-9, miR-19a, miR-130b, miR-146, miR-
181a, miR-192, miR-206, and miR-11240) were expressed differently amongst the feeding groups at
one or more of the six developmental phases. A role for miRNA-mediated regulation in nutrition-driven
developmental outcomes is suggested by bioinformatic target prediction, which connected these
miRNAs to genes involved in metabolic processes, phototransduction, and important signaling pathways
(John et al. 2004; Sand et al. 2012). In addition to their typical post-transcriptional roles, miRNAs can
affect transcriptional gene expression via influencing promoter regions through epigenetic processes.
The discovered diet-dependent miRNA profiles during first feeding thus suggest that early dietary inputs
may have long-term effects on growth and development through nutritional programming. Additionally,
there is strong evidence that exogenous miRNAs, like those in cow's milk, can be absorbed in
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physiologically significant amounts and affect human gene expression both in vitro and in vivo.
Therefore, exogenous miRNAs found in live prey, which have already been molecularly described, may
be responsible for the different miRNA signatures seen in Gadus morhua larvae fed either a
zooplankton-based "gold-standard" diet or traditional aquaculture feeds (Cui et al.,2017;Bizuayehu et
al. 2016).

Subsequently nutritional manipulations in Oncorhynchus mykiss have been demonstrated to modify
intestinal IncRNA expression profiles, which is comparable to findings in murine models that relate
IncRNAs to gut microbiota composition. In particular, feeding functional meals supplemented with
probiotics and prebiotics for 30 days produced different patterns of IncRNA expression, indicating a
possible purpose for these transcripts in modulating interactions between food and microbiota (Liang et
al. 2015; Nufiez-Acuiia et al..2017). Collectively, dietary modification of ncRNAs and their regulatory
functions in fish metabolism seem to be evolutionarily conserved, indicating significant directions for
future investigation. These include the development of ncRNA-based biomarkers, especially circulating
ncRNAs, as trustworthy and non-invasive indicators of nutritional status, as well as the systematic
discovery and functional characterisation of ncRNAs in farmed fish. These molecules might also be able
to monitor and comprehend other important biological processes, such as reproductive function, illness
resistance, and sexual differentiation ( Fernandez-Monzon et al.,2017)

The substantial translational importance of non-coding RNAs (ncRNAs) in aquaculture and fish biology
is highlighted by the collective data. Because of their extremely dynamic and condition-responsive
expression patterns, ncRNAs are effective molecular biomarkers for assessing disease dynamics,
environmental stresses, and physiological states. Additionally, their participation in important immune
regulatory networks makes them viable molecular targets for enhancing disease resistance. As a result,
the use of ncRNA-based strategies has great potential to improve resilience, advance fish health
management, and maximize aquaculture productivity.

Challenges In ncRNA Analysis in Fish

Although there is growing evidence of the regulatory and functional importance of non-coding RNAs
(ncRNAs) in fish, there are still a number of significant obstacles that prevent their full characterisation.
The most significant of these is the inadequate annotation of fish genomes, which makes it difficult to
accurately identify and deduce the functions of ncRNAs. The substantial taxonomic diversity of fish and
a limitation of high-quality reference genomes across many species exacerbate this restriction and make
comparative and integrative analysis more difficult. In order to overcome these limitations and enable a
more thorough and precise characterization of the ncRNA repertoire in fish, more sophisticated genomic
resources and sophisticated bioinformatic techniques have to be developed.

FUTURE PERSPECTIVES

Future studies should use integrative and methodically integrated approaches to advance the subject
given the current state of ncRNA research in fish and its ongoing limitations. Resolving complicated
regulatory networks at the systems level will require integrating ncRNA data into multi-omics
frameworks, such as genomics, transcriptomics, proteomics, and epigenomics. Concurrently, to improve
the precision of ncRNA identification and functional annotation, more extensive, superior, and species-
specific databases must be established. Crucially, in order to guarantee biological relevance and
dependability, computational predictions must be supported by strong experimental confirmation. In
order to overcome current obstacles and fully realize the regulatory and practical potential of ncRNAs
in fish biology and aquaculture, these strategic directions taken together will be essential.

CONCLUSION

In fish genomes, non-coding RNAs (ncRNAs) make up a basic and extremely dynamic regulatory layer
that has a significant impact on gene expression, developmental processes, stress, and immunological
responses. Even while recent developments in bioinformatics have significantly sped up their discovery
and functional inference, the field is still hampered by important issues such a lack of high-quality
reference genomes, a great deal of interspecies variability, and insufficient genome annotation. Despite
these difficulties, a growing body of research highlights the significant potential of ncRNAs as
molecular biomarkers and important regulators of disease resistance in aquaculture systems. The

214



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

systematic integration of multi-omics datasets, the creation of extensive and meticulously curated
databases, and the application of reliable experimental validation techniques will all be necessary for
future advancements. These efforts will be essential for deciphering the intricacy of ncRNA-mediated
regulatory networks and for converting this understanding into advanced, precision-based approaches
that promote sustainable aquaculture and fish biology.
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OZET

UNESCO tarafindan gelistirilen Yaratict Sehirler Ag1 Programi, sehirlerin sosyal, kiiltiirel ve ekonomik
kalkinmasini desteklemeyi, sehirler arasinda is birligini giliclendirmeyi ve siirdiiriilebilir kalkinma
anlayisina katki sunmay1 hedeflemektedir. Programin yedi tematik kategorisinden biri olan gastronomi,
gastronomi mirasinin, iiretim-tiiketim pratiklerinin ve yenilik¢i mutfak uygulamalarinin tanitilmasina
katki saglamakta; ayn1 zamanda sehirlerin turizm acisindan 6n plana ¢ikarilmasina olanak tanimaktadir.
Bu baglamda c¢alisma, UNESCO Yaratici Sehirler Agi’nin gastronomi boyutuna iliskin akademik
caligmalarin ulusal ve uluslararasi literatiirde nasil sekillendigini ortaya koymayi amaclamaktadir.
Arastirma kapsaminda “UNESCO”, “gastronomi sehri/kenti” ve “Yaratici Sehirler Agi” anahtar
kelimeleri kullanilarak DergiPark ve Scopus veri tabanlarinda sistematik bir tarama gerceklestirilmis;
belirlenen ol¢iitler dogrultusunda toplam 20 makale degerlendirmeye alinmistir. Veriler betimsel igerik
analizi yontemiyle ¢ozlimlenmis, secilen calismalarin amaglar1 ve kavramsal katkilar1 tematik olarak
siniflandirilmigtir. Bu yoniiyle ¢aligma, alandaki temel egilimleri, odak noktalarini ve bosluklari ortaya
koymaktadir. Bulgular, ulusal literatiirde gastronomi tesisleri, cografi isaretli {irlinlerin meniilerdeki
temsili, gastronomi mirasi, yerel mutfak kiiltirii ve sehir tamitimi gibi temalarin 6ne c¢iktigim
gostermistir. Uluslararasi literatiirde ise ziyaret¢i davranisi, gastronomi algisi ve turist tipolojisi temalari
ele alinmaktadir. Bu yoniiyle ¢alisma, UNESCO Yaratict Sehirler Agi’nin gastronomi alanina iligkin
literatiirdeki egilimleri karsilastirmali olarak ortaya koymakta ve alandaki kavramsal bosluklarin
goriiniir hale gelmesine katki sunmaktadir.

Anahtar Kelimeler: UNESCO, Yaratic1 Sehirler Ag1, Gastronomi sehri/ kenti

ABSTRACT

The Creative Cities Network Programme, developed by UNESCO, aims to support the social, cultural,
and economic development of cities, strengthen cooperation among them, and contribute to the
understanding of sustainable development. Gastronomy, as one of the programme’s seven thematic
categories, contributes to the promotion of gastronomic heritage, production-consumption practices, and
innovative culinary applications, while also enabling cities to become more prominent in terms of
tourism. In this context, the present study aims to reveal how academic studies on the gastronomy
dimension of the UNESCO Creative Cities Network have been shaped in the national and international
literature. Within the scope of the research, a systematic search was conducted in the DergiPark and
Scopus databases using the keywords “UNESCO,” “city of gastronomy” and “Creative Cities Network”;
in line with the determined criteria, a total of 20 articles were included in the evaluation. The data were
analyzed through descriptive content analysis, and the aims and conceptual contributions of the selected
studies were thematically classified. In this respect, the study identifies the main trends, focal points,
and gaps in the field. The findings showed that, in the national literature, topics such as gastronomy
establishments, the representation of geographical indication products on menus, gastronomic heritage,
local culinary culture, and city promotion have come to the fore. In the international literature, visitor
behavior, gastronomic perception, and tourist typology are addressed. In this regard, the study
comparatively presents the trends in the literature on the gastronomy field of the UNESCO Creative
Cities Network and contributes to making the conceptual gaps in the field more visible.
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GIRiS

Teknolojik gelismeler, ekonomik kosullardaki doniisim ve turizm sektoriiniin biiyiiyen yapisi,
destinasyonlar arasindaki rekabeti artirmis; bu durum destinasyonlari rekabet avantaji olusturmaya ve
bu avantajlar1 siirdiiriilebilir bir duruma getirmeye yoneltmistir (Akgdz, 2016). Bu baglamda
destinasyonlar, turizm iriinlerini ¢esitlendirme, mevcut altyapr ile iistyap1 olanaklarimi daha etkin
kullanma, siirdiiriilebilirligi saglama ve marka degerini gii¢clendirme yoniinde stratejiler gelistirmektedir
(Kozak ve Kizilirmak, 2006; Baytok ve Boyraz, 2020). Destinasyon markalasmasi agisindan uluslararasi
Olcekte one ¢ikan programlardan biri UNESCO Yaratici Sehirler Agr’dir. Ag, miizik, zanaat ve halk
sanat1, medya sanatlari, edebiyat, tasarim, mimari, film ve gastronomi olmak iizere sekiz yaratici tema
etrafinda yapilandirilmaktadir. Tiirkiye’den bu aga, ii¢ii gastronomi temasi kapsaminda olmak {iizere
tasarim, zanaat ve halk sanatlar1, miizik ve edebiyat temalarinda da sehirler katilmistir. Tiirkiye’nin ilk
yaratici gehir linvaninin gastronomi temasinda alinmis olmasi ve mevcut yaratict sehirlerin iginde
gastronomi temali sehirlerin dikkat ¢ekici bir yer tutmasi, bu alanin 6nemini géstermektedir (UNESCO,
2026). Bu kapsamda UNESCO Tiirkiye web sitesi ve ilgili yazin degerlendirildiginde, gastronomi sehri
tinvanina yonelik rekabetin arttigi ve buna paralel olarak akademik caligmalarin da yogunlastigi
gorilmektedir.

Ilgili yazin incelendiginde, UNESCO gastronomi sehirlerine y&nelik ¢aligmalarin dzellikle gastronomi
kimligi, sehirlerin gastronomi sehri olma potansiyeli, gastronomi rotalari, sosyal medya kullanimi, turist
profilleri, gastronomi turizmi ve markalama stratejileri eksenlerinde yogunlastigi goriilmektedir. Mutlu
(2019), Gaziantep ilini UNESCO’nun gastronomi alaninda belirledigi Olgiitler baglaminda
degerlendirirken, Karacabey ve Akkus (2024), UNESCO gastronomi sehirlerinin Instagram
hesaplarindaki yazili ve gorsel Ogeleri incelemis, Mutlu ve Sandikci (2024) ise Afyonkarahisar
orneginde gastronomi rotalarinin 6nemini tartigmistir. Benzer bigimde gastronomi kimligi (Muniz
Junqueira vd., 2020; Bilgin Konokman, 2023; Dikmen Boyraz ve Sandikci, 2023; Sabur ve Giines,
2023), sehirlerin gastronomi sehri olma potansiyeli (Aring, 2017; Giirbiiz vd., 2017; Ozdemir ve
Aydogdu, 2021; Sahin ve Unliionen, 2021) de 6ne ¢ikan arastirma konulari arasinda yer almaktadir. Bu
cercevede, mevcut calismalarin biiyiik dl¢lide tekil sehirler ve belirli temalar etrafinda kiimelendigi;
UNESCO gastronomi sehirlerine iliskin ulusal ve uluslararasi yazinin hangi tematik eksenlerde
sekillendigini biitiinciil bicimde ortaya koyan arastirmalarin sinirli kaldigi goriilmektedir. Bu yoniiyle
calisma, yazindaki tematik yoOnelimleri, one cikan calisma alanlarmi ve gelecekteki arastirma
egilimlerinin belirlenmesi bakimindan alana katki sunmaktadir.

KAVRAMSAL CERCEVE

Birlesmis Milletler Egitim, Bilim ve Kiiltiir Teskilatt (UNESCO) bilim, egitim, kiiltiir, iletisim ve bilgi
alanlarinda uluslararasi ig birligini tesvik ederek barig ve giiven ortaminin olusmasina, siirdiiriilebilir
kalkinmaya ve ortak insani degerler temelinde toplumlararasi iletisimin gii¢lendirilmesine katkida
bulunmak amaciyla 16 Kasim 1945 tarihinde Paris’te kurulmustur. Unesco’nun 194 iiye {ilkesi
bulunmaktadir (Tiirkiye Cumhuriyeti Digisleri Bakanligi, 2022). UNESCO’nun kiiltiirel mirasin
korunmasina verdigi 6nem, sehirlerin kiiltiirel ve yaratici potansiyelleri lizerinden kalkinma siireglerine
de yansimaktadir. Bu kapsamda 2004 yilinda gelistirilen Yaratic1 Sehirler Agi, farkli gelir diizeylerine,
niifus yapilarma ve cografi 6zelliklere sahip sehirlerin yaratici endiistriler alaninda is birligi yapmasini
amaglayan bir girisimdir. Bu ag, sehirlerin tarihsel ve kiiltiirel birikimlerini, yerel degerlerini ve yaratici
potansiyellerini bir araya getirerek yeni iiretim ve kalkinma alanlar1 olusturmasini hedeflemektedir.
Ayrica yerel girisimler araciligiyla kiiltiirel endiistrilerin ekonomik, sosyal ve yaratici potansiyelinin
gelistirilmesini desteklemektedir (UNESCO, 2026).

Yaratici sehirler Agi’na bagvurular her iki yilda bir, sonu tek rakamla biten yillarda, Mart- Haziran aylari
arasinda gerceklestirilmektedir. 2025 y1l1 verilerine gére UNESCO Yaratic1 Sehirler Agi’nda yer alan
sehir sayis1 408’¢ ulagsmustir. Bu sehirlerin 5’1 mimari, 84°{i miizik, 80’1 zanaat ve halk sanatlari, 66’s1
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gastronomi, 27’si medya sanatlari, 63’1 edebiyat, 30’u film ve 53’0 tasarim alaninda yer almaktadir.
Tiirkiye’den UNESCO Yaratici Sehir Agi’na dahil olan sehirler ve temalari su sekilde siralanabilir:

Sehir Yil Tema

Gaziantep 2015 Gastronomi

Hatay 2017 Gastronomi

[stanbul 2017 Tasarim

Kiitahya 2017 Zanaat ve Halk Sanatlar1
Afyonkarahisar 2019 Gastronomi

Kirsehir 2019 Miizik

Bursa 2021 Zanaat ve Halk Sanatlar1
Sanliurfa 2023 Miizik

Kahramanmarag 2025 Edebiyat

Unesco Yaratict Sehirler Ag1 Ulusal Listesinde; Sivas (2021) miizik; Diyarbakir, Kayseri, Balikesir,
Adana ve Konya (2021) gastronomi; Izmir (2023) edebiyat; Antalya (2023) film; Tokat ve Nevsehir
(2023) gastronomi; Erzurum (2025) gastronomi temasiyla yer aldig1 goriilmektedir (UNESCO, 2026).
Bu durum, sehirlerin yaratici sehirler agina katilma istekliligini gostermekle birlikte gastronomi alanina
yonelik yogun bir ilginin bulundugunu ortaya koymaktadir.

Yaratic1 Sehirler Ag1 kapsaminda gastronomi gehri olmak igin sehirlerin bazi 6lgiitleri karsilamasi
gerekmektedir. Bu olgiitler:

1.

o © N kWD

Sehir merkezinde nitelikli bir gastronomi kiiltiiriiniin varligi,

Geleneksel restoranlari ve sefleri kapsayan aktif gastronomi toplulugunun bulunmasi,
Teknolojik ve endiistriyel gelisimden etkilenmeden devam eden yerel bilgi birikimi,
Geleneksel ve yoresel mutfak teknikleri ile pigirme yontemlerinin siirdiiriilmesi,

Geleneksel mutfak uygulamalarinda endojen kaynaklarin kullanilmasi,

Gastronomi festivalleri, yarigmalar vb. etkinliklerin tanitim amaciyla geleneksel hale getirilmesi
Sehirlerde dogaya saygi ve siirdiiriilebilir endojen iiriin kullaniminin tesvik edilmesi,

Toplum farkindaligina yonelik tanitim faaliyetlerinin gergeklestirilmesi,

Egitim kurumlarinda gastronomi miifredatina saglikli beslenme ile biyolojik cesitliligin
korunmasina y6nelik iceriklerin eklenmesi.

Bu Olgiitlerin yerine getirilme siireci, ilgili illerde biiyiiksehir ve il belediyeleri Onciiliigiinde
yiriitiilmektedir (UNESCO,2026).

Yaratict Sehirler Agi’na dahil olma siireci, gastronomi sehirleri agisindan kiiltiirel mirasin korunmasi,
stirdiriilebilirligin saglamas1 ve destinasyon pazarlamasmin gii¢lendirilmesi bakimindan 6nem
tasimaktadir. Bu kapsamda literatiir taramasi yapildiginda, yerel halkin ve restoran isletmelerinin
yaratici sehir olma siirecine iliskin farkindaliklar1 incelenmis; bu farkindaliklarin yerel gastronomi
iistiindeki etkisi vurgulanmistir (Demirtas ve Pektas, 2020; Tastan ve Iflazoglu, 2018; Celik vd., 2021;
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Park vd., 2021). Benzer bi¢imde, yaratici sehir iinvanina sahip olan sehirlerde yerel restoranlarin ve
halkin bu iinvana iliskin algilari incelenmis; paydaslarin iinvanin anlam ve 6nemi konusundaki goriisleri
ortaya konmustur (Soydas ve Giirler, 2022; Kaya ve Uyanik, 2022; Vogel vd., 2022).

UNESCO gastronomi sehirleri baglamindaki literatiirde, gastronomi kimligi, gastronomi mirasi ve yerel
iirlinler 6ne ¢ikan temalar arasinda yer almaktadir. Bu kapsamda Duran ve Meydan Uygur (2022),
gastronomi unsurlari lizerinden UNESCO gastronomi sehirlerinin kimlik olusum siirecini incelemis ve
destinasyonun gastronomi kimligini olusturan Ogelerin pazarlama faaliyetleri acisindan islevsel
oldugunu ortaya koymustur. Benzer bicimde, Afyonkarahisar’in mutfak kiiltiirii ve cografi isaretli
iirlinleri odaginda yapilan ¢alismalar da gastronomi kimligi ile yerel gastronomi unsurlar1 arasindaki
iligskiyi ele almaktadir (Dikmen Boyraz ve Sandikci, 2023; Mutlu ve Sandikcei, 2022)

Gastronomi turizmi ve ziyaret¢i deneyimi de UNESCO gastronomi sehirlerine iligkin ¢calismalarda 6ne
cikan bir diger tema alanini olusturmaktadir. Kili¢c ve Cakir (2022), gastronomi deneyim bilesenlerinin
ziyaretgilerin tekrar ziyaret etme niyeti {izerindeki etkisini incelemis ve saglik degeri ile kalite
degerlerinin tekrar ziyaret etme niyeti {izerinde etkili oldugu belirlenmistir. Sangkaew vd., (2023), yerel
restoranlarin miisteri beklentileri ve genel deneyim boyutlarini incelemis; yerel yemeklerin destinasyon
deneyimlerinde onemli bir unsur oldugunu tespit etmistir. Jiang vd., (2023) ise destinasyon yemek
marka degerinin turist memnuniyeti ve seyahat niyetleri lizerindeki etkisini incelemis ve yemek marka
degerinin turist memnuniyetini ile seyahat niyetini olumlu yonde etkiledigini ortaya koymustur.

Bunun yaninda Bitlis ve Mardin gibi sehirlerin gastronomi sehri olma potansiyelleri incelenmis ve
gastronomi turizminin yayginlastirilmasina yonelik ¢esitli oneriler sunulmustur. (Aring, 2017; Giirbiiz
vd.2017). Akdu ve Akdu (2018) galismasinda, gastronomi sehri {invani alan sehirlerin web sitelerini
incelemis ve gastronomik degerlerin sehir tanitiminda etkili bir unsur oldugunu ortaya koymustur.
Reagan vd. (2020) ve Karacabey ve Akkus (2024), sosyal medya platformlarinda yapilan paylasimlarin
gastronomi destinasyonlar1 tizerindeki etkisini incelemis; paylagimlarin yalnizca ticari amaglarla
yiiriitiilmesinin destinasyonun olumsuz algilanmasina yol acabilecegini vurgulamigtir.

YONTEM

Bu calisma; UNESCO Yaratici Sehirler Ag1 programi kapsaminda gastronomi temali galismalarin ulusal
ve uluslararas literatiirde hangi temalar gercevesinde sekillendigini ortaya koymayi amagladigindan,
caligma nitel arastirma desenlerinden dokiiman analizi yontemiyle kurgulanmigtir. Dokiiman analizi;
aragtirmanin konusu hakkinda ii¢iincii kigiler ve kurumlar tarafindan yazilmis gesitli belge, yapim veya
kalintilarin toplanmasi ve incelenmesi olarak tanimlanmaktadir (Seyidoglu, 2016). Bu kapsamda, Mart
2026 tarihinde DergiPark ve Scopus veri tabanlarinda “UNESCO”, “Yaratici Sehirler Agi” ve
“Gastronomi sehri/ kenti” anahtar kelimeleri kullanilarak sistematik bir tarama gerceklestirilmistir.
Calismada amagli 6rnekleme yontemi kullanilmig; 2020-2026 yillar1 arasinda yayinlanan ve aragtirma
konusuyla dogrudan iligkili 20 adet ulusal ve uluslararasi makale incelenmistir. Elde edilen ¢alismalar,
gastronomi temasi kapsaminda analiz edilmistir. Bu c¢alisma, mevcut calismalar1 derinlemesine
degerlendirerek UNESCO Yaratic1 Sehirler Agi’nin gastronomi boyutuna iligskin uygulamaya doniik
yaklasimlarin ve akademik alandaki ele alinig yaklagimlarinin ortaya konulmasini hedeflemektedir.

BULGULAR

Bu ¢alismadan elde edilen bulgular, ulusal literatiirde cografi isaretli iiriinler ile SOKUM kayitlari,
stirdiiriilebilir gastronomi kimligi, yerel mutfak kiiltliri, gastronomi miras algisi, ulus markalama,
gastronomi imaj1 ve dijital etkilesim, destinasyon pazarlamasi ile kiiltiire]l mirasin korunmasi temalarinin
one ¢iktign goriilmektedir. Uluslararas: literatiirde ise yerel yemek deneyimi, gastronomi sehri
pazarlamasi, gastronomi sehri tinvaninin sosyokiiltiirel etkileri, turist memnuniyeti ve seyahat niyeti,
turistik destinasyon imaji, turist tipolojisi, maskot tasarimlari ve gastrogelisim temalarinin ele alindig
belirlenmistir. Her iki yazinda ortak islenen temalar arasinda yerel mutfak kiltiirii, gastronomi miras
algisi, gastronomi imaj1 ve dijital etkilesim, stirdiiriilebilir gastronomi kimligi ve sosyokiiltiirel etkiler
yer almaktadir. Bu bulgular, gastronomi sehirlerine iligkin literatiirlin mutfak kiiltiiriiniin kiiltiirel
stirdiiriilebilirligi, destinasyonun tanitimi ve ekonomik gelisim boyutlar1 etrafinda yogunlastig
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gostermektedir (Park vd., 2021; Vogel vd., 2022; Sabur ve Giines, 2023; Moreira vd., 2024; Demir,
2025; Onciier vd., 2025). Tablo 1°de ulusal ve uluslararas1 yazina iliskin bulgular yer almaktadir.

Tablo 1: UNESCO Yaratici Sehirler Ag1 Gastronomi Temali Calismalara {liskin Ornekler

Kaynak

Calismanin Amaci

Bulgular

Ulusal Yazin

Dikmen Boyraz
ve Sandiket,
2023

Afyonkarahisar’in sahip oldugu
cografi isaretli Uirlinler ile
SOKUM Tiirk mutfak kiiltiirii
unsurlart arasindaki uyumu
incelemektedir.

Afyonkarahisar, UNESCO gastronomi sehri invanini
aldiktan sonra cografi isaretli {irlin sayis1 artmis;
ancak SOKUM Kkayitlarinda ayni gelisim
goriilmemistir. Bu nedenle cografi isaretli {irlinlerin
SOKUM envanteriyle iliskilendirilmesi,
Afyonkarahisar’in gastronomik kimligini ve kiiltiirel
miras gorliniirligiini gli¢lendirebilir.

Sabur ve Glines,
2023

Kayseri’nin cografi isaretli
iiriinlerinin kent tanitimindaki
roliinii ve tescil hakkinin sagladig1
islevlerin nasil daha etkin
kullanabilecegini incelemektedir.

Kayseri, cografi isaretli gida iiriinleriyle
stirdiiriilebilir gastronomi turizmi agisindan yiiksek
bir potansiyele sahiptir. Ancak bu potansiyelin daha
etkin kullanilabilmesi igin cografi isaretli {irlinlerin
korunmasi, restoran meniilerinde daha goriiniir hale
getirilmesi ve festival, egitim ile envanter
caligmalariyla desteklenmesi gerektigi
vurgulanmustir.

Bilgin
Konokman,
2023

UNESCO Yaratici Sehirler
Agr’nin gastronomi sehri
kriterlerinden biri olan
“geleneksel yemeklerde
kullanilan yoresel/endojen
malzemeler” 6l¢iitiinii kullanarak
Lenkeran mutfagini
incelemektedir.

Lenkeran mutfaginda kiitiim baligi, pal¢ik tursusu,
lavasana, narsarab, zerdecal, safran, feijoa, abgora,
cay ve kaynak sular1 gibi iiriinlerin ydresel malzeme
niteligi tasidig1 belirlenmistir. Ayrica internet ve
sosyal medyanin aktif kullanimiyla Lenkeran’in
gastronomi turizmi agisindan daha goriiniir hale
gelebilecegi ve turizm gelirlerinin artirilabilecegi;
ancak bu siirecte yerel kiiltiiriin ve dogal yapinin
korunmasi gerektigi sonucuna ulagilmistir.

Karacabey ve

UNESCO gastronomi sehirlerinin

UNESCO gastronomi sehirlerinin Instagram

Bacaksiz asirlik aile lokantalarina

Akkus, 2024 Instagram hesaplarindaki yazili ve | hesaplarinda UNESCO kimliginin yeterince
gorsel dgeleri icerik analizi vurgulanmadigy, ticari igerikli paylagimlarin yogun
yontemiyle inceleyerek hesaplarin | oldugu ve takipgilerle etkilesimin sinirlt kaldigi
basar1 unsurlari belirtilmistir. Bu nedenle gastronomi sehirlerinin
degerlendirilmektedir. destinasyon pazarlamasinda daha basaril1 olabilmesi

icin UNESCO vurgusunun goriiniir kilmast, ticari
paylasimlart daha dengeli kullanmasi ve takipgilerin
yorum ile sorularina aktif cevap ve emoji
kullanimiyla karsilik verilmesi gerektigi sonucuna
ulastlmugtir.

Mutlu, 2024 Bu ¢alisma, “gastronomi “Gastronomi sehri/ kenti” konulu akademik
sehri/kenti” kavrami ilizerine caligmalarin ¢ogunlukla Gaziantep, Hatay ve
yapilan akademik calismalari Afyonkarahisar gibi mevcut gastronomi sehirleri
analiz ederek alandaki egilimleri iizerine yogunlastigi; buna karsin UNESCO ulusal
ve odak noktalar1 incelemektedir. | listesinde yer alan ya da gastronomi potansiyeli

tagtyan diger sehirlerin yeterince incelenmedigi
belirtilmistir.

Demir, 2025 Bu ¢alisma, Imam Cagdas ve Asc1 | Afyonkarahisar’daki Asc1 Bacaksiz tarihi ve aile

lokantas kimligiyle; Gaziantep’teki Imam Cagdas ise
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iliskin Google Haritalar miisteri
yorumlarini inceleyerek,
miisterilerin gastronomi mirasi
algilarini karsilagtirmali bigimde
ortaya koymaktadir.

schirle biitiinlesmis isletme kimligiyle algilandig1
belirlenmistir. Caligmada, asirlik aile lokantalarinin
yalnizca yemek sunan igletmeler olmadigini; ayni
zamanda gastronomi mirasini aktaran ve sehir
kimligini gii¢lendiren 6nemli mekanlar olarak
degerlendirildigi sonucuna ulagilmistir.

Fakibaba
Dedeoglu ve
Yalgin, 2025

SOKUM Sézlesmesi baglaminda
UNESCO Yaratici Sehirler
Ag1’nin kiiltiirel mirasin
korunmasina, kiiltiirel iiretimin
yayginlastirilmasina, yaraticilik
merkezinin geligtirilmesine ve
kiiltiirel katilimin artirilmasina
nasil katki sagladigi ele
almmmaktadir.

UNESCO Yaratic1 Sehirler Agi’nin somut olmayan
kiiltiirel mirasin korunmasinda kiiltiirel tiretimi,
katilim1 ve sehirler arasi is birligini destekleyen bir
yap1 oldugu vurgulanmistir. Caligmada, yaratict
sehirlerde gergeklestirilen festival, atdlye, egitim
programi ve kiiltiirel etkinliklerin somut olmayan
kiiltiirel mirasin yasatilmasina katki sagladigi; bu
agin kiiltiirel mirasin siirdiiriilebilir kalkinma ve kent
kimligiyle iliskilendirilerek kiiresel farkindalik
olusturdugu sonucuna ulasilmstir.

Onciier vd., Gaziantep, Afyonkarahisar ve Arastirmada Gaziantep ve Afyonkarahisar’daki

2025 Hatay’ illerindeki gastronomi gastronomi tesislerinin mentilerinde cografi isaretli
tesislerinin meniilerinde, ilgili tirtinlerin diisiik diizeyde yer aldigi; Hatay’da ise
illere ait cografi igaretli iiriinlerin | belgeli gastronomi tesisi bulunmadig: tespit
hangi oranda yer aldigini edilmistir. Bu kapsamda, cografi isaretli tiriinlere
belirlemeyi amaglamaktadir. mentilerde daha fazla yer verilmesinin destinasyon

tanitimi, yerel ekonominin gii¢lendirilmesi ve
UNESCO gastronomi sehri kimliginin desteklenmesi
acisindan 6nemli oldugu vurgulanmaigtir.

Unlii, 2025 Hatay, Gaziantep ve Calismada, izleyici yorumlarmin en ¢ok duyusal
Afyonkarahisar mutfaklarina ozellikler {izerinde yogunlastigi; lezzet, koku, tat ve
iliskin YouTube izleyici dokuya iligkin yorumlarin sehirlerin gastronomi
yorumlarini inceleyerek, bu imajinin sekillenmesinde etkili oldugu belirlenmistir.
sehirlerin gastronomi imajmin Gaziantep’te beyran, katmer ve acilik algisinin;
dijital etkilesimler araciligiyla Hatay’da benzersizlik, otantiklik ve kiinefenin;
nasil sekillendigini ortaya Afyonkarahisar’ da ise sucuk, kaymak ve lokumun
koymaktadir. one ¢iktig ifade edilmistir.

Erol, 2026 Bu ¢alisma, Japonya’nin Japonya’nin gastrodiplomasi faaliyetlerini MOFA,

gastrodiplomasiyi ulus markalama
stratejisi kapsaminda nasil
kullandigint incelemektedir.

MAFF, METI ve JETRO gibi kurumlar araciligiyla
sistemli bi¢imde yiiriittiigi belirlenmistir. Bu
kapsamda Japon mutfaginin yalnizca kiiltiirel tanitim
araci olarak degil; ulus markalama, uluslararast imaj
yonetimi, turizm ve gida ihracatini destekleyen
stratejik bir unsur olarak kullanildig1 sonucuna
ulastlmustir.

Uluslararasi Yaz

m

Muniz
Junqueira vd.,
2020

UNESCO tarafindan gastronomi
alaninda yaratici sehir olarak
kabul edilen Burgos’un
gastronomi {iretim zincirindeki
sosyokiiltiirel iligkileri
incelemektedir.

Burgos’ta gastronomi iiretim zincirinin tarihsel miras,
yerel kimlik ve 6zellikle morcilla gibi geleneksel
iirlinler etrafinda sekillendigi belirlenmistir. Bu
kapsamda, sosyokiiltiirel iligkilerin yaratici
gastronomi iiretim zincirini giiglendirdigi ve yerel
gastronominin yaratict gastronomi gelisimi i¢in
onemli bir kaynak olusturdugu sonucuna ulasilmistir.

Park vd., 2021

Bu ¢alisma, UNESCO gastronomi
sehri Phuket’te yerel yemek
deneyimlerinin yerel paydaslar

UNESCO iinvaninin tek basina turist farkindalig
yaratmadig1; bu nedenle siirekli ve sistemli tanitim
pazarlama caligmalarina ihtiya¢ duyuldugu
belirtilmistir. Yerel yemek yeme yalnizca yeme-
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tarafindan nasil olusturuldugunu
incelemektedir.

tatma aniyla sinirli olmadigi; seyahat ncesi
farkindalik, destinasyonda yerel ¢evreyle temas,
duyusal-bilissel tatma deneyimi ve seyahat sonrasi
hatirlatma siiregleriyle olustugu sonucuna
ulastlmgtir.

Vogel vd., 2022

Brezilya’nin giineyinde yer alan
Florianopolis kenti i¢in UNESCO
gastronomi yaratici sehri
iinvaninin ekonomik ve kiiltiirel
etkileri incelenmektedir.

Florianopolis’in tipik gastronomisinin Azor temelli
mutfak, yerel malzemeler, istiridye, balik, manyok
unu ve deniz tirlinleri etrafinda sekillendigi
belirlenmistir. Yaratici gastronomi invaninin
Florianpolis’te marka degerini giiglendirdigi;
istihdam, yerel kalkinma, is giiciiniin
profesyonellesmesi ve turist sayisinda artis gibi
ekonomik faydalar sagladig: belirlenmistir.

Sangkaew vd.,
2023

UNESCO gastronomi sehri olan
Phuket’teki Michelin tarafindan
degerlendirilen yerel restoranlarin
miisteri beklentilerini ve genel
deneyimlerini incelemektedir.

Phuket’teki Bib Gourmand restoranlarina iligkin
¢evrimi¢i yorumlarda turist deneyiminin yemek
kalitesi, hizmet, ambiyans ve fiyat adaleti boyutlart
etrafinda sekillendigi belirlenmistir. Turistlerin
Phuket’in yerel mutfagini ve 6zgiin gastronomik
kimligini degerli buldugu; 6zellikle yerel yemeklerin
destinasyon deneyimlerinde dnemli bir unsur oldugu
ifade edilmistir.

Jiang vd., 2023

Bu ¢alisma; Yangzhou’da
destinasyon, yemek ve marka
degerinin turist memnuniyeti ile
seyahat niyetleri tizerindeki
etkisini degerlendirmekte ve
yemek turizminin gelistirilme
potansiyelini incelemektedir.

Yangzhou’nun yemek marka degerinin turist
memnuniyetinin ve seyahat niyetini olumlu
etkiledigi; turist memnuniyetinin seyahat niyetini
artirdig1 belirlenmistir. Bu dogrultuda yemek
turizmini gelistirmek i¢in tanitim faaliyetlerinin
artirilmasi, brosiir, dergi, belgesel ve televizyon
programlariyla Yangzhou mutfaginin goériiniir
kilinmas1 ve 6zel yemek rotalari ile etkilesimli
gastronomi deneyimlerinin geligtirilmesi 6nerilmistir.

Moreira vd., Bu ¢alisma, gastronomi Yaratici gastronomi sehirleriyle ilgili ¢aligmalarda
2024 baglaminda yaratici sehirler ile stirdiiriilebilirlik, yerel kalkinma, yaratict ekonomi ve
turistik destinasyon imaji yerel degerlerin korunmasi temalarinin 6ne ¢iktigi
arasindaki iliskiye yonelik ulusal | tespit edilmistir. Bu dogrultuda UNESCO Yaratici
ve uluslararas literatiirde yer alan | Sehirler Ag1’nin, gastronomi sehirlerinin imaji ve
bilimsel ¢aligmalar1 sistematik turistik destinasyon geligimi agisindan dnemli
olarak incelemektedir. oldugu; gastronomi tanitimi ile destinasyon imajt
arasindaki ortak noktanin siirdiiriilebilirlik oldugu
sonucuna ulagilmistir.
Soonsan vd., Bu ¢alismada, UNESCO Phuket’i ziyaret eden yerli turistlerin gastronomik
2024 gastronomi yaratici sehri olan tutum ve tercihlerine gére gastronomi meraklilari, tat
Phuket’i ziyaret eden yerli kesfedicileri ve gurme gezginler olmak tizere ii¢
turistlerin gastronomiye yonelik segmente ayrildigi belirlenmistir. Gastronomi
ozelliklerini, tutumlarini ve meraklilarimin yenilik, hijyen ve kaliteye; tat
algilarini inceleyerek farkli turist | kesfedicilerinin otantiklik ve kisilerarasi etkilesime
segmentlerini belirlemeyi onem verdigi; gurme gezginlerin ise gastronomiyi
amaglamaktadir. destinasyonu kesfetme siirecinin bir pargasi olarak
degerlendirdigi tespit edilmistir.
Okumus vd., Gaziantep’in COVID-19 Gaziantep’te kamu ve 6zel sektdr paydaslarinin
2024 pandemisinin erken ve akut pandemi siirecinde hijyen sertifikalari, ¢evrim ici

donemlerinde salgina nasil yanit
verdigini ve bu siirecte
gastronomi destinasyonu olarak
hangi stratejileri gelistirdigini

toplantilar, giincel bilgilendirme ve yeni turist
segmentlerine yonelme gibi uygulamalar gelistirdigi
belirlenmistir. Ancak mevcut stratejilerin pandemi
gibi yikici krizlerde yeterli olmadigi; gastronomi

229




ISPEC INTERNATIONAL CONGRE

SS ON SCIENTIFIC COOPERATION &

INTERDISCIPLINARY RESEARCH

sehir paydaslarimin bakis agisiyla
incelemektedir.

sehirlerinin saglik krizlerine yonelik daha biitiinciil,
yerel ve kriz odakli stratejiler gelistirilmesi gerektigi
sonucuna ulasilmistir.

Songcharoen Bu galisma, Phetchaburi’nin Tasarimlarda karakterlerin anlami ve kisiligi genel
vd., 2024 UNESCO gastronomi yaratict olarak bagarili bulunmustur; ancak hikaye anlatimi ve
sehri kimligini iletmede karakterin amaciyla baglanti kurma yoniiniin zay1f
maskot/karakter tasariminin kaldig: tespit edilmistir. Bu kapsamda, karakter
roliinii incelemekte ve karakter tasarimlarinin yalnizca gorsel olarak taninabilir degil,
tasarimini temel tasarim unsurlar: | ayni zamanda Phetchaburi’nin yerel toplulugunu,
acisindan degerlendirmektedir. kdltiiriinii, gastronomik mirasini ve hikayesini
aktaracak bicimde gelistirilmesi gerektigi sonucuna
ulasilmigtir.
Kinkaid ve ABD’nin ilk UNESCO Gastrogelisim uygulamalarmnin, yemek kiiltiiriini

Platts, 2024 metalagtirarak esitsiz gelisme, kiiltiirel sahiplenme ve
soylulagtirma riskleri tasidigi ifade edilmistir. Bu
baglamda, gidaya dayali kalkinmanin daha adil ve
stirdiirtilebilir olabilmesi i¢in topluluk odakli, yerel
halkin ¢ikarlarint gézeten alternatif yaklagimlarla

yeniden diisiiniilmesi gerektigi vurgulanmistir.

gastronomi sehri olan Tucson
Ornegi lizerinden “gastrogelisim”
yaklagimiyla yemek kiiltiiriiniin
kentsel gelisim siirecinde nasil
sembolik sermayeye
donistirildigi incelenmektedir.

TARTISMA VE SONUC

Gastronomi sehirleri; kiiltiirel mirasin siirdiiriilmesi, yerel mutfak kiiltliriiniin korunmasi ve tanitilmasi,
ekonomik kalkinmanin desteklenmesi ve siirdiiriilebilirligin saglanmasi bakimindan énemli bir isleve
sahiptir. Mutfak kiiltiirleriyle 6ne ¢ikan yaratici sehirler, ekonomik gelisime katki sunmalarinin yani
sira, sahip olduklar1 gastronomi birikimi ulus markalama stratejisinin bir unsuru olarak kullanabilmekte;
bu dogrultuda gida ihracati, tanitim ve gelisme potansiyeli agisindan bir deger iiretebilmektedir
(Erol,2026).

Caligmanin bazi siirliliklar1 bulunmaktadir. Calisma, belirli veri tabanlarinda ve belirli bir zaman
araliginda ulagilan literatiirle sinirlandirilmis; analiz siireci ise nitel dokiiman analizi yOntemiyle
ylriitiilmiistiir. Bu nedenle, gelecekte yapilacak arastirmalarda daha genis veri tabanlar1 dahil edilerek,
nicel ve karma yontemler kullanilarak daha kapsamli degerlendirmeler yapilabilir.

Gelecek aragtirmalar i¢in 6neriler:

1. Gastronomi sehirlerinin, ulusal markalama stratejileri karsilagtirmali olarak incelenebilir.

2. Dijital medya platformlarinin gastronomi sehirleri iizerindeki etkisi nicel yontemlerle
arastirilabilir

3. Gastronomi sehirlerinin destinasyon profillerinin giiclendirilmesi {izerine ¢alisilabilir

4. Gastronomi sehri iinvani, kiltiirlin metalastirilmas1 ve somiirgelestirme tartigsmalar
cercevesinde ele alinabilir.

5. Yaratici gastronomi sehirleri {izerine ¢calismalar artmakla birlikte, yaratici sehir olma potansiyeli

tagiyan sehirler {izerine ¢alismalar yapilabilir.

Sonug olarak, UNESCO Yaratict Sehirler Ag1’nin gastronomi boyutu; gastronomi mirasinin korunmasi,
yerel iriinlerin goriiniir kilinmasi, turizm potansiyelinin gelistirilmesi ve siirdiiriilebilir kalkinmanin
desteklenmesi bakimindan Onemli bir islev istlenmektedir. Ayrica dijital medya, gastronomi
sehirlerinin goriiniirliigiinii artiran ve ziyaretgi algilarinin olusumunda etkili olan temel araglardan biri
olarak 6ne ¢ikmaktadir. Bu ¢alisma UNESCO Yaratic1 Sehirler Agi’nin gastronomi boyutuna iliskin
ulusal ve uluslararas literatiirdeki temel egilimleri ve odak noktalar1 ortaya koyarak hem akademik hem
de uygulamaya doniik gastronomi galismalarina katki saglamaktadir.
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ABSTRACT

Emerging infectious diseases (EIDs) remain a major public health concern in Nigeria, contributing
significantly to morbidity and mortality. This study examines the trends and determinants of mortality
associated with EIDs in Nigeria, with a focus on diseases such as Lassa fever, Ebola, COVID-19, and
monkeypox. Secondary data were obtained from national health reports, surveillance systems, and
published literature between 2000 and 2025. Findings indicate an increasing trend in outbreaks and
associated mortality, driven by weak health systems, rapid urbanization, and environmental changes.
Nigeria accounts for a significant burden of infectious diseases, with malaria alone responsible for a
large share of deaths, while emerging diseases such as Lassa fever show rising fatality rates over time.
Key determinants of mortality include delayed diagnosis, limited access to healthcare facilities, poverty,
poor sanitation, and inadequate disease surveillance systems. Weak health infrastructure and
underreporting of cases further exacerbate mortality outcomes . The COVID-19 pandemic highlighted
systemic gaps in testing, contact tracing, and response mechanisms in Nigeria. Additionally, socio-
economic inequalities and population density contribute to the rapid spread of infections and increased
fatalities. The study concludes that mortality from EIDs in Nigeria is influenced by a combination of
epidemiological, socio-economic, and institutional factors. Strengthening surveillance systems,
improving healthcare infrastructure, promoting vaccination, and enhancing public awareness are
essential strategies for reducing mortality. This research contributes to policy discussions on improving
Nigeria’s preparedness and response to emerging infectious diseases.

Keywords: Emerging infectious diseases; Mortality; Nigeria; Public health; Disease surveillance;
Epidemiology

Introduction

Emerging infectious diseases (EIDs) are infections that have newly appeared in a population or have
existed but are rapidly increasing in incidence or geographic range (World Health Organization, 2023).
These diseases pose significant threats to global health, particularly in developing countries such as
Nigeria. Factors such as climate change, urbanization, globalization, and weak health systems contribute
to their emergence and spread (Jones et al.). Globally, infectious diseases account for millions of deaths
annually, with a disproportionate burden in low- and middle-income countries (World Bank, 2022).

Nigeria, with its large population and diverse ecological zones, remains highly vulnerable to emerging
infectious diseases. The country has experienced outbreaks of Lassa fever, Ebola virus disease, COVID-
19, monkeypox, and cholera over the past two decades (Nigeria Centre for Disease Control, 2023).
These outbreaks have led to significant mortality, especially among vulnerable populations such as
children, pregnant women, and the elderly. For instance, Lassa fever has recorded mortality rates of up
to 20% among hospitalized patients, rising significantly during epidemics (World Health Organization,
2022).

The burden of infectious diseases in Nigeria is compounded by existing endemic diseases such as
malaria, tuberculosis, and HIV/AIDS, which already strain the healthcare system. Malaria alone
accounts for a substantial proportion of global cases and deaths, with Nigeria contributing significantly
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to this burden (World Health Organization, 2023). The coexistence of endemic and emerging diseases
creates a complex public health challenge.

One of the major challenges in addressing EIDs in Nigeria is the weakness of the healthcare system.
Limited infrastructure, inadequate funding, shortage of healthcare personnel, and poor access to
healthcare services hinder effective disease prevention and control. Additionally, disease surveillance
systems are often inefficient, leading to delayed detection and response to outbreaks (Nigeria Centre for
Disease Control, 2023).

Socio-economic factors also play a critical role in determining mortality outcomes. Poverty, poor
sanitation, overcrowding, and low levels of education increase vulnerability to infections and limit
access to healthcare services (World Bank, 2022). Rapid urbanization has led to the expansion of
informal settlements, where poor living conditions facilitate the spread of infectious diseases.

Furthermore, environmental factors such as deforestation and climate change have been linked to the
emergence of zoonotic diseases. Many emerging infections originate from animals and are transmitted
to humans through close contact. Changes in land use and human encroachment into wildlife habitats
increase the risk of such transmissions (Jones et al., 2008).

Despite efforts by the Nigerian government and international organizations to strengthen disease control
measures, significant gaps remain. The establishment of institutions such as the Nigeria Centre for
Disease Control (NCDC) has improved outbreak response; however, challenges persist in surveillance,
data management, and resource allocation.

Literature Review
Trends in Emerging Infectious Diseases in Nigeria

Nigeria has experienced a growing number of emerging infectious disease outbreaks over the past two
decades. These include Lassa fever, Ebola virus disease, COVID-19, monkeypox, and diphtheria
(Nigeria Centre for Disease Control, 2023). The increasing frequency of outbreaks reflects both
improved detection and a genuine rise in disease emergence.

Studies indicate that Lassa fever cases have shown an upward trend, with increasing mortality rates over
time. Factors such as urbanization and improved reporting systems contribute to this trend (Olayemi et
al., 2016). Similarly, the COVID-19 pandemic exposed the vulnerability of Nigeria’s healthcare system,
particularly in testing capacity and contact tracing (World Health Organization, 2021).

Other outbreaks, such as diphtheria, have also resulted in significant mortality, especially among
unvaccinated populations. For example, thousands of cases and hundreds of deaths have been recorded
in recent years, highlighting gaps in immunization coverage (United Nations Children's Fund, 2023).

Determinants of Mortality from Emerging Infectious Diseases

Mortality from emerging infectious diseases in Nigeria is influenced by multiple interconnected factors.
One major determinant is the weakness of the healthcare system, including inadequate facilities, limited
access to care, and shortage of trained personnel (World Health Organization, 2022). These challenges
lead to delayed diagnosis and treatment, increasing the risk of death.

Socio-economic factors such as poverty and inequality also play a significant role (World Bank, 2022).
Environmental factors, including climate change and deforestation, contribute to the emergence of
zoonotic diseases (Jones et al., 2008).

Additionally, behavioral factors such as poor health-seeking behavior and low awareness levels
contribute to late presentation and higher mortality rates. Weak surveillance systems and underreporting
further complicate efforts to control outbreaks (Nigeria Centre for Disease Control, 2023).
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Methodology

This study adopts a descriptive research design based on secondary data analysis. Data were obtained
from published journal articles, government reports, and health organization databases, including the
World Health Organization (WHO) and Nigeria Centre for Disease Control (NCDC).

The study covers the period from 2000 to 2025, focusing on major emerging infectious diseases in
Nigeria. Data on mortality rates, disease incidence, and associated risk factors were analyzed using
descriptive statistics.

A comparative approach was used to examine trends over time and identify key determinants of
mortality. The study also reviewed relevant literature to provide a comprehensive understanding of the
subject.

Limitations of the study include reliance on secondary data, which may be subject to underreporting and
inconsistencies.

Results and Discussion

Table 1: Selected Emerging Infectious Diseases and Mortality Trends

Disease Period Mortality Trend
Lassa Fever 2001-2024 Increasing
COVID-19 2020-2022 Fluctuating
Diphtheria 2022-2025 Increasing

Source: NCDC (2023); WHO (2022, 2023)

Table 1 shows the mortality trends of selected emerging infectious diseases in Nigeria over different
periods. Lassa fever exhibits a consistent increasing mortality trend (2001-2024), which may be
attributed to recurrent outbreaks, late case detection, and limited access to effective treatment in rural
and endemic areas. The persistence of rodent reservoirs and poor environmental sanitation also
contribute to its spread and severity.

In contrast, COVID-19 (2020-2022) displays a fluctuating mortality trend, reflecting the dynamic nature
of the pandemic. Variations in mortality can be linked to changes in public health responses, such as
lockdowns, vaccination rollout, testing capacity, and public compliance with preventive measures.
Improved clinical management over time may also have reduced fatality rates in later phases.

Diphtheria (2022—2025) shows an increasing mortality trend, which is particularly concerning given that
it is a vaccine-preventable disease. This pattern suggests gaps in immunization coverage, especially
among children, as well as weak public health outreach and surveillance systems.

The mortality trends of selected emergence infectious diseases in Nigeria between 2001 and 2025 are
presented in Figure 1.
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Figure 1. Mortality Trends of Selected Emergence Infectious Disease in Nigeria (2001-2025)

Figure 1 illustrates the mortality trends of selected emerging infectious diseases in Nigeria over time
using a standardized index. Lassa fever shows a steady and consistent upward trend from 2001 to 2024,
indicating its persistent endemic nature and growing public health burden. In contrast, COVID-19
exhibits a sharp rise in 2020 followed by a decline and slight fluctuation, reflecting the typical epidemic
wave pattern influenced by interventions such as lockdowns, vaccination, and improved clinical
management. Diphtheria, which appears more recently in the dataset, shows a rapid increase from 2022
to 2025, suggesting a resurgence likely linked to gaps in immunization coverage and weak surveillance
systems. Overall, the figure highlights a concerning pattern of increasing mortality for both endemic and
re-emerging diseases, underscoring the need for strengthened healthcare systems, improved disease
surveillance, and sustained public health interventions in Nigeria.

Table 2: Determinants of Mortality

Factor Impact Level
Healthcare access High

Poverty High
Urbanization Medium
Surveillance weakness High

Source: WHO (2021); World Bank (2019)
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Table 2 highlights key determinants influencing mortality from emerging infectious diseases. Healthcare
access and poverty are identified as having a high impact, indicating that limited availability of
healthcare services and financial constraints significantly increase the risk of death. Many individuals
are unable to seek timely medical care due to cost, distance, or inadequate facilities.

Surveillance weakness also has a high impact, emphasizing the importance of early detection and
response. Ineffective surveillance systems often lead to delayed outbreak identification, allowing
diseases to spread and increase mortality before interventions are implemented.

Urbanization is rated as having a medium impact, reflecting its dual role. While urban areas may provide
better healthcare access, rapid and unplanned urban growth often leads to overcrowding and poor
sanitation, which facilitate disease transmission.

Table 3: Population Groups Most Affected

Group Risk Level
Children High
Pregnant women High
Elderly Medium

Source: UNICEF (2022); WHO (2021)

Table 3 identifies vulnerable population groups affected by emerging infectious diseases. Children and
pregnant women are classified as having a high risk, largely due to weaker immune systems and limited
access to adequate healthcare services. In children, incomplete immunization further increases
susceptibility to infections such as diphtheria. Pregnant women face additional risks due to physiological
changes during pregnancy, which may compromise immunity and increase complications from
infections. The elderly are categorized as having a medium risk, although they remain vulnerable due to
age-related decline in immunity and the presence of comorbidities. However, their risk level may vary
depending on access to healthcare and social support systems.

Conclusion

The results show a clear increase in mortality associated with emerging infectious diseases in Nigeria.
Lassa fever and diphtheria demonstrate rising trends, while COVID-19 shows fluctuating mortality
patterns due to varying response measures. These trends are consistent with previous studies
highlighting the growing burden of infectious diseases in Nigeria. Healthcare access and poverty
emerged as the most significant determinants of mortality. Limited healthcare infrastructure and delayed
diagnosis contribute to higher fatality rates. Additionally, socio-economic inequalities exacerbate
vulnerability to infections. The findings also highlight the importance of surveillance systems in
controlling outbreaks. Weak surveillance leads to delayed responses and increased mortality.
Strengthening these systems is essential for improving public health outcomes. Overall, the tables
collectively demonstrate that mortality from emerging infectious diseases in Nigeria is driven by a
combination of epidemiological trends, systemic healthcare challenges, and population vulnerabilities.

Emerging infectious diseases continue to pose significant challenges to public health in Nigeria, with
increasing trends in mortality driven by multiple factors. This study highlights the critical role of
healthcare infrastructure, socio-economic conditions, and environmental factors in shaping mortality
outcomes.

The findings underscore the need for a comprehensive approach to disease control, including
strengthening surveillance systems, improving healthcare access, and addressing socio-economic
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inequalities. Investment in healthcare infrastructure and workforce development is essential for
enhancing Nigeria’s capacity to respond to emerging infectious diseases.

Public health interventions such as vaccination, health education, and improved sanitation can
significantly reduce mortality. Additionally, collaboration between government agencies, international
organizations, and local communities is crucial for effective disease control.

In conclusion, reducing mortality from emerging infectious diseases in Nigeria requires sustained efforts
and strategic interventions. Policymakers must prioritize public health preparedness and invest in
systems that can effectively detect, prevent, and respond to outbreaks.
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ABSTRACT

Chronic post-spinal surgery pain syndrome, commonly referred to as failed back surgery syndrome
(FBSS) or persistent back pain syndrome, remains a serious interdisciplinary clinical problem. The aim
of this study was to evaluate the association between metabolic disorders, including metabolic-
associated fatty liver disease, metabolic-associated steatohepatitis, type 2 diabetes mellitus,
comorbidities, and the persistence of chronic pain following spinal surgery. A retrospective-prospective
observational study included 370 patients treated at a private hospital in Uzhhorod between 2022 and
2025. Clinical outcomes, markers of inflammation, body mass index, type 2 diabetes, depressive
symptoms, and comorbid cardiovascular diseases were analyzed. Chronic postoperative pain lasting
more than 6 months was found in 31.6% of patients. Significant associations were found between
persistent pain and obesity, type 2 diabetes, depression, smoking, and elevated C-reactive protein levels.
Patients with combined metabolic syndrome demonstrated significantly higher scores on the visual
analog scale (VAS) and lower quality of life scores. The study confirms the multifactorial nature of
chronic postoperative spinal pain and emphasizes the importance of integrated perioperative risk
assessment [1, 2].

Keywords: chronic pain syndrome, failed back surgery syndrome, spinal surgery, metabolic factors,
comorbidity, inflammation, obesity.

INTRODUCTION

Chronic pain following spinal surgery poses a serious challenge for modern neurosurgery, orthopedics,
rehabilitation medicine, and pain management. Despite advances in surgical techniques, minimally
invasive approaches, intraoperative navigation, and postoperative rehabilitation, a significant proportion
of patients continue to experience persistent pain following technically successful surgeries. According
to recent literature, the prevalence of failed back surgery syndrome ranges from 10% to 40%, depending
on patient selection, surgical complexity, and duration of follow-up [1, 2]. Recent studies published in
high-impact journals have highlighted the role of psychosocial and metabolic factors in the persistence
of postoperative pain [3].

Recent data suggest that chronic inflammation, obesity, insulin resistance, sarcopenia, smoking,
depression, and anxiety disorders can significantly influence postoperative nerve sensitization and
fibrotic epidural changes [4]. In addition, metabolic syndrome contributes to endothelial dysfunction
and impaired microcirculation, which potentially exacerbates the mechanisms of chronic neuropathic
pain [1, 3]. The current concept of persistent low back pain syndrome reflects the multifactorial and
biopsychosocial nature of this condition, rather than attributing failure solely to surgical intervention

[2].

The aim of this study was to investigate the clinical, metabolic, and comorbid predictors associated with
the persistence of chronic pain following spinal surgery in patients treated at a private hospital in
Uzhhorod.
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METHODS AND RESULTS

A retrospective-prospective observational study was conducted involving 370 patients who underwent
surgery on the lumbar or lumbosacral spine between January 2022 and February 2025. The study group
included patients aged 21-86 years with degenerative spinal diseases, lumbar disc herniation, spinal
stenosis, or spondylolisthesis requiring surgical treatment. Patients with spinal cancer, active systemic
infections, or severe mental disorders that precluded further participation in the study were excluded.

Clinical assessment included a neurological examination, evaluation of postoperative pain intensity
using a visual analog scale (VAS), the Oswestry Disability Index (ODI), and assessment of quality of
life using the SF-36 questionnaire. Laboratory analysis included measurement of fasting glucose,
glycated hemoglobin, lipid profile, C-reactive protein, and vitamin D levels. Comorbidities were
recorded, including obesity, hypertension, type 2 diabetes, smoking, depressive disorders, and
cardiovascular disease.

Persistent postoperative pain syndrome was defined as pain lasting longer than 6 months after surgery
with VAS scores >4, despite standard rehabilitation and analgesic treatment. Statistical analysis was
performed using descriptive statistics and multivariate logistic regression. Statistical significance was
considered at p<0.05. Among the 370 patients included in the study, chronic postoperative pain
syndrome developed in 117 patients (31.6%). The mean age of the affected patients was 56.2 £ 11.4
years, and men accounted for 58.1% of the cohort. Metabolically associated fatty liver disease was
detected in 24.7% of patients (p<<0.01). Obesity (BMI >30 kg/m?) was found in 49.5% of patients with
persistent pain compared to 28.3% in patients without chronic pain (p<0.01). Type 2 diabetes was
significantly more common in the chronic pain group (34.2% vs. 17.8%, p<0.01).

Elevated levels of inflammatory markers also demonstrated a strong association with persistent
postoperative pain. Patients with chronic pain syndrome had significantly higher mean levels of C-
reactive protein and lower concentrations of vitamin D during follow-up. Symptoms of depression and
anxiety were observed in 41.9% of patients with chronic pain compared to 16.5% in the control group.
Smokers had higher VAS scores and slower functional recovery [3, 5].

Multivariate regression analysis identified obesity (OR 2.11), metabolically associated fatty liver disease
(OR 1.59), diabetes mellitus (OR 1.94), depressive disorders (OR 2.76), and elevated C-reactive protein
levels (OR 1.88) as independent predictors of chronic pain following spinal surgery. Patients with
combined metabolic syndrome demonstrated significantly worse postoperative functional outcomes as
measured by the ODI and SF-36 [1, 3].

Our findings are consistent with the results of researchers such as Parisa Hajilo and Behzad Imani in
their article "Risk factors analysis and risk prediction model for failed back surgery syndrome: A
prospective cohort study," which emphasizes the importance of systemic inflammation and psychosocial
stress in failed back surgery syndrome [3].

Recent studies published in journals indexed in PubMed and Scopus have demonstrated that
multidisciplinary perioperative assessment improves long-term outcomes in patients who have
undergone spinal surgery [1, 2]. Current strategies increasingly include metabolic optimization,
psychological screening, rehabilitation, and individualized pain management protocols. Thus,
identifying modifiable risk factors prior to surgery can significantly reduce the incidence of chronic
postoperative pain syndrome.

CONCLUSION

We found that 49.5% of patients with persistent postoperative pain suffer from varying degrees of
obesity, 24.7% had non-alcoholic fatty liver disease, and 34.2% had diabetes mellitus. Patients with
combined metabolic syndrome have significantly worse postoperative functional outcomes as measured
by the ODI and SF-36. The study confirms the multifactorial nature of chronic postoperative spinal pain
and highlights the importance of an integrated perioperative risk assessment.
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Abstract. Despite modern advances in the diagnosis and treatment of chronic obstructive pulmonary
disease (COPD) and bronchial asthma (BA), treatment in many cases remains insufficiently effective,
particularly in the presence of comorbidities, among which gastroesophageal reflux disease (GERD) is
the most common.

The aim of the study was to compare the frequency, structure, and clinical characteristics of
gastrointestinal disorders caused by GERD in patients with COPD and BA, and to evaluate their impact
on the course of the primary disease.

The study included 102 hospitalized patients in specialized departments with verified diagnoses of
COPD (n=42) and BA (n=60). Clinical examination and diagnostic verification were conducted in
accordance with current protocols. Diagnostic methods utilized included
fibroesophagogastroduodenoscopy, the GERD-Q and FSSG questionnaires, and spirometry (FEVi,
FVC). Exacerbation frequency was determined according to GOLD 2024 for COPD and GINA 2024
for BA. Statistical analysis was performed using parametric and non-parametric methods.

Data analysis revealed that gastrointestinal (GI) symptoms caused by reflux were significantly more
frequent in patients with BA than in those with COPD (60% vs 45%, p<0,05) and exhibited a more
typical clinical course. In patients with BA, GI symptoms manifested as heartburn, acid regurgitation,
and increased cough in the supine position, which were more pronounced at night. A clear association
was frequently observed: reflux — bronchospasm — asthma attack, whereas atypical and subclinical
forms of reflux predominated in patients with COPD. The presence of reflux and GI symptoms in both
groups was associated with a worsening course of the primary disease. However, this association was
more pronounced in COPD, where the presence of GI symptoms was linked to a significantly increased
risk of exacerbations (OR 2.1-5.3; p < 0,01).

In the BA group, a moderately increased risk of nocturnal attacks was observed (OR 1.3-1.5;
p<0,05). It was established that the presence of gastroesophageal reflux is associated with a statistically
significant decrease in patients from both groups. In patients with COPD, the decrease is more
pronounced (=13%) than in patients with bronchial asthma (=8%), which may indicate greater sensitivity
of chronically obstructed airways to the effects of reflux-induced inflammation. These findings
underscore the importance of screening for gastrointestinal symptoms in both patient groups to optimize
treatment and prevent exacerbations.

Keywords: COPD, bronchial asthma, exacerbations, GERD

Introduction.

Chronic obstructive pulmonary disease (COPD) and bronchial asthma (BA) are among the most
common non-communicable chronic diseases in the world, accompanied by chronic inflammation,
hypoxia, and oxidative stress, and are significant causes of disability and premature death among the
population. For instance, mortality from COPD ranks third in the overall mortality structure [1, 2].
Impairment of extrapulmonary mechanisms, specifically gastroduodenal protection, is increasingly
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regarded as a systemic component of COPD and bronchospasm in BA [3]. Despite modern achievements
in the diagnosis and treatment of COPD, in many cases, treatment is insufficiently effective, particularly
in the presence of comorbid pathology [4, 5]. In addition to the main respiratory manifestations, patients
often present with a significant number of comorbid conditions, among which gastroesophageal reflux
disease (GERD) is one of the most prevalent [6]. GERD is defined as the pathological reflux of gastric
contents into the esophagus, leading to damage to the mucosa or reflux symptoms [7]. In patients with
COPD and BA, these mechanisms are impaired, which increases the risk of developing erosive
gastroduodenopathies, especially against the background of therapy with glucocorticoids, theophylline,
and nonsteroidal anti-inflammatory drugs. This is associated with a deterioration in the quality of life,
more frequent exacerbations of the primary disease, and an increased risk of hospitalization [8].
According to data from numerous studies, the presence of GERD is linked to a decline in the quality of
life in this cohort of patients, intensified symptoms, and worsening of respiratory function, leading to
more frequent COPD exacerbations [9, 10, 11, 12].

At the same time, the literature provides insufficient coverage of the clinical course characteristics in
patients with comorbid GERD and COPD against the background of obesity.

The aim of the study was to investigate the clinical differences in gastrointestinal symptoms caused by
GERD in patients with COPD and bronchial asthma, as well as to evaluate their impact on the clinical
course of the primary disease.

Object and research methods.

The study included 102 hospitalized patients in specialized departments of the Uzhhorod City Clinical
Hospital and the Transcarpathian Regional Clinical Hospital named after A. Novak with verified
diagnoses of COPD (n=42) and BA (n=60). The cohort predominantly consisted of men (63 men vs. 39
women). Inclusion criteria: age 18-75 years, confirmed diagnosis of COPD or BA according to GOLD
2024 and GINA 2024. All patients signed an informed consent form for the study in accordance with
the established model. The study was approved by the local Bioethics Committee of Uzhhorod National
University (Protocol No. 7/1 dated June 30, 2025) regarding its compliance with the principles of the
Declaration of Helsinki adopted by the General Assembly of the World Medical Association (1964-
2016), the Council of Europe Convention on Human Rights and Biomedicine (1997), and relevant laws
of Ukraine. General clinical, biochemical, and serological studies were conducted in accredited
laboratories of the Uzhhorod Municipal Clinical Hospital/ The physical examination was performed.
physical examination, GERD-Q and FSSG questionnaires, spirometry (FEV;, FVC), and
esophagogastroduodenoscopy. The analysis and processing of the patient examination results were
carried out using Jamovi 2.3.21, Microsoft Excel, and Statistica for Windows v.7.0 (StatSoft Inc., USA).
Differences were considered statistically significant at p<0.05.

Research results and their discussion.

As a result of the studies, it was established that gastrointestinal symptoms occurred significantly more
often in patients with BA compared to patients with COPD (60% vs. 45%, p<0.05). Analyzing the nature
of the complaints, it should be noted that typical esophageal manifestations of reflux were observed
significantly more frequently in patients with BA, namely: typical heartburn, acid regurgitation, chest
pain, and increased cough in the supine position, which was more pronounced at night. A clear
correlation was often observed: reflux — bronchospasm — asthma attack, which confirms vagus-
mediated bronchospasm and microaspiration. In patients with BA, the presence of reflux was associated
with a moderate increase in the risk of nocturnal attacks (OR 1.3-1.5; p<0.05). In contrast, atypical
gastrointestinal symptoms were more frequently recorded in patients with COPD: chronic cough without
heartburn, a feeling of fullness in the stomach, belching, flatulence, a scratchy throat, and hoarseness.
In 12 (29%) patients with COPD, reflux had a subclinical course and was diagnosed only by means of
pH monitoring.

A statistically significant correlation was established between the presence of gastrointestinal symptoms
and the frequency of COPD exacerbations. In patients with COPD and reflux symptoms, the risk of
frequent exacerbations was approximately 2—5 times higher (OR 2.1-5.3; p<0.01) than in patients
without GERD.
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An analysis of the impact of GERD on external respiration parameters in the study patients revealed that
in those with COPD + GERD, the FEV; was 55+£11% of the predicted value, whereas in patients with
COPD without GERD, the FEV; was 68+9% of the predicted value (p<0.01). The 13% decrease in FEV;
indicates more pronounced bronchial obstruction in patients with reflux.

In patients with Bronchial Asthma and GERD, the FEV was 74+10%, compared to 82+8% in those
without GERD (p<0.05). Thus, the 8% reduction in FEV here is less pronounced than in COPD, which
is attributed to the partially reversible nature of obstruction in asthma.

In conclusion, the presence of gastroesophageal reflux is associated with a statistically significant
decrease in FEV| in both groups. The more pronounced decline in COPD patients (13% vs. 8% in BA)
may indicate a higher sensitivity of chronically obstructive airways to reflux-induced inflammation.

The results of our study are consistent with numerous international works examining the correlation
between GERD and chronic obstructive pulmonary diseases. In a large meta-analysis by Broers C. et al.
(2017), it was shown that the prevalence of GERD in patients with BA ranges from 30-90%, which is
significantly higher than in the healthy control group (24%) [11]. In our study, the prevalence of GERD
among patients with BA was 60%, which is consistent with these data.

Analysis of the obtained data established that gastrointestinal symptoms are more frequent and typical
in patients with bronchial asthma, whereas atypical and subclinical forms of reflux prevail in patients
with chronic obstructive pulmonary disease. The presence of reflux and gastrointestinal symptoms in
both groups is associated with the worsening of the underlying disease; however, this association is
more pronounced in COPD, specifically regarding the frequency of exacerbations, while in BA, reflux
more commonly triggers bronchospasm. In the COPD group, the presence of GI symptoms was
associated with a significantly increased risk of exacerbations (OR 2.1-5.3; p<0.01). In the BA group, a
moderately increased risk of nocturnal attacks was observed (OR 1.3-1.5; p<0.05).

Conclusions. Gastrointestinal symptoms caused by reflux are significantly more common in patients
with bronchial asthma (BA) compared to patients with chronic obstructive pulmonary disease (COPD)
(60% vs. 45%, p<0.05) and exhibit a more typical clinical course. While the presence of reflux is
associated with a worsening of the primary disease in both groups, this correlation is more pronounced
in COPD, where it increases the frequency of exacerbations. In contrast, in patients with BA, reflux is
more likely to increase the risk of nocturnal bronchospasm attacks.

Prospects for further research. The results obtained highlight the importance of screening for
gastrointestinal symptoms in patients of both groups to optimize treatment and prevent exacerbations,
and justify the need for further study of the pathogenetic links of the impact of GERD on COPD and
BA.
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Abstract

Malaria remains one of the leading causes of mortality in Nigeria, particularly among vulnerable
populations such as children under five and pregnant women. This study examines population mortality
rates associated with malaria in Nigeria, focusing on trends, determinants, and policy implications.
Using secondary data from global and national health databases, including the World Health
Organization (WHO), World Bank, and Nigeria Demographic and Health Surveys (NDHS), the study
adopts a descriptive and analytical approach to assess mortality patterns over time.

Findings reveal that although malaria mortality rates have declined slightly over the past two decades
due to intensified control measures, the disease continues to account for a significant proportion of
deaths in Nigeria. The study identifies key determinants of malaria mortality, including poverty, limited
access to healthcare, environmental conditions, and inadequate implementation of preventive measures
such as insecticide-treated nets (ITNs) and indoor residual spraying (IRS). Regional disparities are also
evident, with rural areas experiencing higher mortality rates compared to urban centers.

The analysis further highlights the role of population dynamics, such as rapid population growth and
urbanization, in influencing malaria transmission and mortality outcomes. Weak healthcare
infrastructure, poor sanitation, and climate variability exacerbate the burden of malaria in many
communities.

The study concludes that reducing malaria mortality in Nigeria requires a multifaceted approach that
integrates improved healthcare delivery, enhanced surveillance systems, and targeted interventions for
high-risk populations. Policy efforts should prioritize strengthening primary healthcare systems,
expanding access to preventive tools, and addressing socio-economic inequalities. The findings provide
valuable insights for policymakers, researchers, and public health practitioners seeking to reduce
malaria-related mortality and improve population health outcomes in Nigeria.

Keywords: Malaria; Mortality rates; Nigeria; Public health; Determinants; Policy

Introduction

Malaria continues to pose a significant public health challenge globally, with Sub-Saharan Africa
bearing the highest burden of morbidity and mortality (World Health Organization [WHO], 2023).
Nigeria accounts for a substantial proportion of global malaria cases and deaths, making it a critical
focus for malaria control efforts. Population mortality rates associated with malaria remain high despite
decades of interventions aimed at reducing transmission and improving treatment outcomes.

Malaria is caused by parasites transmitted through the bites of infected female Anopheles mosquitoes.
The disease disproportionately affects vulnerable populations, particularly children under five years and
pregnant women (WHO, 2023). In Nigeria, malaria is responsible for a significant share of outpatient
visits and hospital admissions, placing a heavy burden on the healthcare system (National Malaria
Elimination Programme [NMEP], 2022).

Over the years, several interventions have been implemented to reduce malaria mortality. These include
the distribution of insecticide-treated nets (ITNs), indoor residual spraying (IRS), improved diagnostic
testing, and access to effective antimalarial drugs (World Bank, 2020). While these measures have
contributed to some decline in mortality rates, progress has been uneven across regions. Rural areas, in
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particular, continue to experience higher mortality rates due to limited access to healthcare services and
poor infrastructure.

Population dynamics also play a crucial role in shaping malaria outcomes. Rapid population growth
increases the number of individuals at risk, while urbanization can either reduce or exacerbate
transmission depending on environmental conditions (Tusting et al., 2019). Climate variability further
influences malaria transmission by affecting mosquito breeding patterns and parasite development.

Socio-economic factors such as poverty, education, and access to healthcare significantly determine
malaria mortality rates. Poor households often lack the resources to afford preventive measures or seek
timely treatment, leading to higher mortality rates (Sachs & Malaney, 2002). Additionally, weak health
systems and inadequate surveillance mechanisms hinder effective malaria control.

Understanding the relationship between population mortality rates and malaria outcomes is essential for
designing effective policies and interventions. This study aims to analyze trends in malaria mortality,
identify key determinants, and assess policy implications in Nigeria. By examining existing data and
literature, the study provides insights into strategies for reducing malaria-related mortality and
improving public health outcomes.

Literature Review
Trends in Malaria Mortality in Nigeria (400 words)

Malaria mortality trends in Nigeria have shown gradual decline over the past two decades, although the
burden remains high. According to WHO (2023), Nigeria accounts for approximately 27% of global
malaria cases and 31% of deaths. This highlights the persistent challenge despite ongoing interventions.

Studies indicate that mortality rates have decreased due to increased access to preventive measures such
as ITNs and improved treatment options (Bhatt et al., 2015). However, progress has been uneven, with
some regions experiencing slower declines due to socio-economic and environmental factors. Rural
areas often face higher mortality rates due to limited healthcare access and poor living conditions.

Population growth has also influenced malaria trends. As the population increases, the number of
individuals at risk expands, potentially offsetting gains made through interventions (Tusting et al.,
2019). Urbanization presents mixed outcomes, with improved infrastructure reducing transmission in
some areas while overcrowding increases risk in others.

Overall, while progress has been made, malaria remains a leading cause of mortality in Nigeria,
necessitating continued efforts to sustain and accelerate reductions.

Determinants of Malaria Mortality

Several factors influence malaria mortality rates in Nigeria. One of the primary determinants is access
to healthcare. Limited availability of health facilities and trained personnel often results in delayed
diagnosis and treatment (WHO, 2023).

Socio-economic conditions also play a critical role. Poverty limits access to preventive measures and
healthcare services, increasing vulnerability to malaria (Sachs & Malaney, 2002). Education is another
important factor, as awareness of prevention methods can significantly reduce infection rates.

Environmental factors, including climate and geography, influence mosquito breeding and disease
transmission. Regions with high rainfall and poor drainage systems are more susceptible to malaria
outbreaks (Tusting et al., 2019).

Additionally, policy and institutional factors affect malaria outcomes. Weak implementation of malaria
control programs and inadequate funding can hinder progress. Strengthening health systems and
improving governance are essential for reducing mortality rates.

249



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

Methodology

This study employs a descriptive research design using secondary data from WHO, World Bank, and
NDHS reports. Data on malaria mortality rates, population statistics, and determinants were analyzed
using trend analysis and comparative methods. The study focuses on Nigeria over the period 2000—
2023.

Results
Table 1: Malaria Mortality Trends in Nigeria

Year Mortality Rate (%)
2000 25
2010 20
2020 15
2023 13

Table 2: Determinants of Malaria Mortality

Factor Impact
Poverty High
Healthcare access High
Climate Medium
Education Medium

Table 3: Population Groups Affected

Group Risk Level
Children High
Pregnant women High
Adults Medium

Table 4: Regional Distribution

Region Mortality Level
Rural High
Urban Medium
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Discussion

The results indicate a declining trend in malaria mortality rates, reflecting the impact of interventions
such as ITNs and improved treatment. However, the persistence of high mortality rates in rural areas
highlights the need for targeted interventions. Determinants such as poverty and limited healthcare
access significantly influence outcomes. Vulnerable groups, particularly children and pregnant women,
remain at high risk. Addressing these disparities is essential for achieving further reductions in mortality.

Conclusion

Malaria remains a major contributor to population mortality in Nigeria despite ongoing control efforts.
While progress has been made in reducing mortality rates, significant challenges persist. Socio-
economic, environmental, and healthcare-related factors continue to influence malaria outcomes.

Reducing malaria mortality requires a comprehensive approach that addresses these determinants.
Strengthening healthcare systems, improving access to preventive measures, and enhancing public
awareness are critical steps. Additionally, addressing socio-economic inequalities will play a key role
in reducing vulnerability.

The findings underscore the importance of sustained policy efforts and targeted interventions to reduce
malaria mortality and improve population health outcomes in Nigeria.

Recommendations

e Increase funding for malaria control programs

e Expand access to healthcare services in rural areas

e Promote widespread use of ITNs and preventive measures
e Strengthen disease surveillance systems

e Improve public health education and awareness

251



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

References

Bhatt, S., Weiss, D. J., Cameron, E., et al. (2015). The effect of malaria control on Plasmodium
falciparum. Nature.

Sachs, J., & Malaney, P. (2002). The economic and social burden of malaria. Nature.
Tusting, L. S., et al. (2019). Urbanization and malaria transmission. The Lancet.
World Bank. (2020). World development indicators.

World Health Organization. (2023). World malaria report.

National Malaria Elimination Programme (NMEP). (2022). Malaria report Nigeria.

252



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

THE RELATIONSHIP BETWEEN ADSORPTION AND ACTIVATED CARBON: A
COMPREHENSIVE OVERVIEW OF THEORY, MATERIAL PROPERTIES, AND
APPLICATIONS"

Nilgiin ONURSAL

Assist.Prof.Dr., Department of Science and Mathematics Education, Siirt University, Siirt, Tiirkiye. ORCID ID:
0000-0002-2460-6475

ABSTRACT

Adsorption is the process by which contaminants or target species in a fluid phase are retained on a solid
interface through physical or chemical interactions, and it currently plays a critical role in environmental
remediation, gas purification, and the food and pharmaceutical industries. Among the adsorbents
employed in these processes, activated carbon occupies a central position in both industrial and
academic applications due to its high porosity, extensive specific surface area, and tunable surface
chemistry. In this study, the multidimensional relationship between adsorption processes and activated
carbon was comprehensively investigated from the perspectives of theoretical foundations, material
chemistry, process parameters, and contemporary application areas.

Within the scope of this study, widely used isotherm models in the literature, including Langmuir,
Freundlich, Temkin, and Dubinin—Radushkevich, as well as pseudo-first-order and pseudo-second-order
kinetic models, were elaborated in detail to explain the mathematical and thermodynamic nature of
adsorption mechanisms. The general structural characteristics of activated carbon, together with its
micro-, meso-, and macropore distributions, and the direct effects of acidic functional groups (carboxyl,
lactone, phenol) and basic functional groups (pyrone, chromene) present on its surface on adsorption
capacity and selectivity, were analyzed within the framework of structure—property relationships.

In addition, process variables such as solution pH, ionic strength, temperature, competing species, and
dissolved organic matter (DOM) were discussed based on the concept of the point of zero charge
(pHpzc) in order to elucidate the critical effects of operational conditions on adsorption performance. In
water and wastewater treatment applications, the removal of synthetic organic pollutants, industrial
dyes, heavy metal(loid)s, and pharmaceutical and personal care products (PPCPs) from the liquid phase
was examined, while specific adsorption mechanisms for the capture of volatile organic compounds
(VOCs) and sulfur/nitrogen-containing compounds (SOx, NOx, H2S) in the gas phase were exemplified.

In the final section of the study, thermal, steam, and chemical regeneration methods, which are of critical
importance for the sustainability of activated carbon, were compared in terms of capacity recovery,
energy consumption, and material deformation parameters. Activated carbon was also evaluated against
alternative materials such as zeolites, metal—organic frameworks (MOFs), and biosorbents with respect
to cost, scalability, thermal stability, and chemical resistance. As a result, green synthesis approaches
utilizing agricultural and industrial biomass wastes, surface functionalization strategies through
heteroatom doping (nitrogen/sulfur), and next-generation hybrid composites (activated carbon/graphene
or MOF-based systems) were identified as promising pathways for achieving higher selectivity, faster
adsorption kinetics, and lower environmental impact in future applications.

Keywords: Adsorption Equilibrium, Adsorption Modeling, Activated Carbon, pHpzc, Pollutant
Removal, Regeneration, Sustainability.

1. Introduction

Industrialization initiatives, uncontrolled urbanization, and global population growth are creating an
unprecedented anthropogenic pressure on clean water and air resources with dynamic acceleration.
Complex wastewater discharges from industrial facilities, agricultural activities, and urban areas,
together with gaseous emissions released into the atmosphere, chronically threaten ecosystem balance
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and human health. The efficient removal of these pollutants before their discharge into receiving
environments constitutes one of the most critical priorities of modern environmental engineering and
industrial process management.

To date, numerous technologies such as membrane filtration, coagulation—flocculation, biological
treatment, and advanced oxidation processes (AOPs) have been developed and implemented for
pollution control. However, many of these conventional methods suffer from serious disadvantages
including high operational and capital costs, generation of secondary pollution in the form of chemical
sludge, toxicity risks associated with reaction by-products, and mass transfer limitations particularly
against ultra-low concentration micropollutants (Crini, 2006; Rafatullah et al., 2010; Ali, 2012).

1.1. Importance of Adsorption (Dabrowski, 2001)

Considering the limitations of alternative technologies, adsorption emerges as one of the most effective,
economical, and environmentally friendly (green chemistry-compatible) methods for the removal of
target compounds from both liquid and gas phases. The adsorption process is characterized by modular
design flexibility, operational simplicity, regeneration capability without generating toxic by-products,
and the ability to selectively capture micropollutants even at ppm (parts per million) or ppb (parts per
billion) levels through thermodynamic and kinetic driving forces (Dabrowski, 2001; Ali, 2012).

The success and industrial scalability of the process largely depend on the physicochemical matrix of
the selected adsorbent material. Although numerous next-generation adsorbents such as zeolites, silica
gel, synthetic resins, carbon nanotubes, and raw biomasses have been developed, activated carbon
continues to maintain its dominant position at the center of the global market and academic research due
to its highly porous structure, chemical stability, and cost-effective production parameters (Dias et al.,
2007).

1.2. The Role of Activated Carbon (Marsh and Rodriguez-Reinoso, 2006)

The use of activated carbon as an adsorbent date back to ancient times, when charcoal was empirically
used in medicinal formulations and water purification. However, the modern production of activated
carbon with controlled pore structures and its first large-scale industrial utilization gained strategic
momentum in the early twentieth century through sugar refining processes and gas mask applications
during World War I (Marsh and Rodriguez-Reinoso, 2006).

Today, activated carbon is defined as a highly disordered amorphous carbonaceous material produced
through thermal (steam, CO:) or chemical (HsPOs, ZnCl., KOH) activation of carbon-rich
lignocellulosic precursors such as coal, lignite, wood, and coconut shells under pyrolytic conditions (Ali,
2012).

The principal factor that renders activated carbon a “universal adsorbent” is its extraordinary structural
and textural properties. Typically, activated carbon possesses a specific surface area (BET) ranging
between 500 and 2000 m?/g (Bansal and Goyal, 2005). This enormous internal surface area is organized
into a hierarchical pore network consisting of micropores (d < 2 nm), mesopores (2 < d < 50 nm), and
macropores (d > 50 nm) according to IUPAC standards. Such hierarchical organization accelerates the
hydrodynamic diffusion of target pollutants into the material while simultaneously enabling the trapping
of species with different molecular sizes (Rouquerol et al., 1999; Ali, 2012).

In addition to physical porosity, the surface chemistry of activated carbon directly determines adsorption
kinetics and capacity. Heteroatoms located on the carbon framework (oxygen, nitrogen, sulfur,
hydrogen) form acidic or basic functional groups such as carboxyl, lactone, phenol, pyrone, and
chromene (Figueiredo et al., 1999). Depending on the pH of the aqueous phase, these groups modulate
the surface charge of the material (point of zero charge — pHpzc), thereby enabling electrostatic,
hydrophobic, dipole—dipole, or 7—= stacking interactions with target pollutants.

Consequently, activated carbon offers a versatile platform capable of successfully adsorbing a broad
spectrum of contaminants ranging from heavy metals and pharmaceutical residues in liquid phase
systems to volatile organic compounds (VOCs) and acidic gases in gas phase applications (Dias et al.,
2007; Dabrowski, 2001).
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1.3. Aim and Scope of the Study

Although numerous studies in the literature focus either on the removal of specific pollutant groups by
activated carbon or solely on material synthesis methods, there remains a need for comprehensive
macro-scale reviews that establish bridges between theoretical foundations and industrial applications
through a holistic perspective.

The main objective of this study is to systematically and academically elucidate the multidimensional
relationship between adsorption processes and activated carbon (Dabrowski, 2001).

Accordingly, the study investigates:
e The mathematical and thermodynamic nature of isotherm and kinetic models (Dabrowski, 2001),

e The structure—property relationship of activated carbon pore hierarchy and surface functional groups
(Figueiredo et al., 1999),

e The mechanistic effects of process variables, particularly pHpzc,
e Specific pollutant removal mechanisms in liquid and gas phase applications,
e Regeneration strategies critical for material sustainability.

Finally, a comparative analysis between activated carbon and next-generation alternative adsorbents
(zeolites, MOFs, biosorbents) is presented, followed by a visionary projection toward future hybrid
composites and green synthesis strategies (Ali, 2012).

2. THEORETICAL FOUNDATIONS OF ADSORPTION: ISOTHERMS AND KINETIC
MODELS (Dabrowski, 2001)

The design, optimization, and industrial-scale simulation of adsorption processes rely on the
mathematical modeling of thermodynamic equilibrium, mass transfer kinetics, and surface energy
distributions. In this section, adhesion mechanisms occurring at solid—liquid and solid—gas interfaces
are theoretically examined (Dabrowski, 2001).

2.1. Adsorption Mechanisms: Physical (Physisorption) and Chemical (Chemisorption) Adsorption
(Dabrowski, 2001)

The nature of the interaction between adsorbate molecules and the adsorbent surface divides adsorption
into two fundamental categories in terms of reversibility and energy requirements (Ali, 2012):

Physical Adsorption (Physisorption)

Weak Van der Waals forces, dipole—dipole interactions, or n—r stacking interactions dominate between
the adsorbate and the surface. The process is characterized by low enthalpy change (typically AH < 40
kJ/mol). It does not require activation energy, proceeds rapidly, is reversible, and allows multilayer
adsorption on the surface (Dabrowski, 2001).

Chemical Adsorption (Chemisorption)

Strong covalent or ionic bonds are established between the adsorbate and the surface functional groups
of activated carbon through electron transfer or sharing. The reaction enthalpy is considerably high (AH
> 80 kJ/mol). The process generally requires significant activation energy (Ea), is monolayer in nature,
highly specific, and desorption is extremely difficult (irreversible) (Dabrowski, 2001).

2.2. Equilibrium Isotherms

Equilibrium isotherms describe the relationship between the amount of adsorbate retained by the
adsorbent at constant temperature (qe, mg/g) and the residual concentration in solution (Ce, mg/L) or
the partial pressure in the gas phase (Pe). The most frequently used models in activated carbon studies
are detailed below (Ali, 2012).
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2.2.1. Langmuir Isotherm Model

The Langmuir model assumes that adsorption occurs only as a monolayer on a homogeneous surface
possessing a finite number of active sites. It also assumes that there are no interactions between
neighboring adsorbate molecules. The nonlinear mathematical expression is given by (Dabrowski,
2001):

ge=q m(K LC e)/(I+tK L C e)

where qm represents the maximum monolayer adsorption capacity (mg/g), and KL denotes the
Langmuir constant related to adsorption energy (L/mg).

The linearized form derived for graphical analysis is:
C e/qge=(1/gm)C e+tl/(K Lq m)
2.2.2. Freundlich Isotherm Model

The Freundlich model is an empirical approach successfully applied to heterogeneous surfaces and
multilayer adsorption systems. It assumes an exponential distribution of adsorption site energies over
the surface.

The nonlinear equation is:
q_e=K F C _e*(1/n)

where KF is an indicator of adsorption capacity and n represents surface heterogeneity and adsorption
intensity.

Its linearized form is:
Inq_e=InK_F +(1/n) InC e

A 1/n value between 0.1 and 1.0 indicates highly favorable adsorption onto the activated carbon surface
(Marsh and Rodriguez-Reinoso, 2006).

2.2.3. Temkin and Dubinin—-Radushkevich (D-R) Models
TemKin Isotherm Model

The Temkin model considers interactions between adsorbate and adsorbent. It predicts that the heat of
adsorption of all molecules in the layer decreases linearly with surface coverage (Ali, 2012):

qe=B TInK T+B TInC e
where BT is a constant related to adsorption heat (Dabrowski, 2001).
Dubinin—Radushkevich (D-R) Isotherm Model

The D-R model assumes that adsorption occurs through a pore-filling mechanism independent of
whether the surface is homogeneous or heterogeneous. The major advantage of this model is its ability
to provide the free energy value (E, kJ/mol), which determines whether the process is physical or
chemical adsorption (Dabrowski, 2001):

Inge=1ngs - Be?
where € = RT In(1 + 1/Ce) is the Polanyi potential and [} is the activation energy constant (mol%/J?).
The mean free energy is calculated by:
E = 1/(N2p)
e E <8 klJ/mol — physical adsorption,
e 8 <E <16kJ/mol — ion exchange,

e E > 16 kJ/mol — chemical adsorption dominates.
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2.3. Adsorption Kinetics (Dabrowski, 2001)

Kinetic models elucidate the rate of pollutant transfer from solution to the solid phase and identify the
rate-limiting steps such as film diffusion, intraparticle diffusion, or chemisorption (Dabrowski, 2001).

2.3.1. Pseudo-First-Order (Lagergren) Model

This model assumes that the adsorption rate is proportional to the number of unoccupied active sites on
the adsorbent surface. It is generally successful in describing the initial stages of the process or physical
adsorption mechanisms (Ali, 2012).

log(q_e-q t)=logq e-k 1t
where qt is the amount adsorbed at time t (mg/g), and k1 is the pseudo-first-order rate constant (1/min).
2.3.2. Pseudo-Second-Order (Ho & McKay) Model

This model assumes that the rate-limiting step is chemical adsorption based on electron sharing or
transfer between surface functional groups and the adsorbate. It is the model that generally provides the
highest correlation coefficients (R?) in activated carbon literature (Ali, 2012):

t/q t=1/(K 2q e*2)+1/q e
where k2 is the pseudo-second-order rate constant (g/mg-min).
2.3.3. Intraparticle Diffusion Model (Weber—Morris) (Rouquerol et al., 1999)

This model is used to determine mass transfer stages. If the plot of qt versus t*0.5 does not pass through
the origin, the adsorption process involves multiple rate-limiting steps such as film diffusion followed
by intraparticle diffusion (Dabrowski, 2001):

q_t=k_iVt+C

where ki is the intraparticle diffusion rate constant (mg/g-min”0.5), and C is the constant associated with
boundary layer thickness (Rouquerol et al., 1999).

2.4. Thermodynamic Parameters

To determine the energetic nature, spontaneity, and thermodynamic feasibility of the process, Standard
Gibbs Free Energy (AG®, kJ/mol), Standard Enthalpy (AH° kJ/mol), and Standard Entropy (AS°,
J/mol-K) values are calculated using the Van’t Hoff equation:

Kc =qe/Ce
AG®=-RTIn Kc
InK_c=(AS%R)-(AHR)(1/T)

A negative AG® value indicates that adsorption occurs spontaneously at the selected temperature
(Dabrowski, 2001).

e Positive AH® values indicate endothermic behavior, whereas negative values indicate
exothermic behavior.

e Positive AS° values indicate increased disorder at the solid-liquid interface (e.g., due to the
loss of hydration shells surrounding adsorbates) (Rouquerol et al., 1999).

Table 1. Summary Matrix of Isotherm and Kinetic Models (Dabrowski, 2001)

Model

Type Model Name Fundamental Assumption / Mechanism Meaning of Critical Parameters

Monolayer adsorption, homogeneous surface,

Isotherm ||Langmuir . . . .
gmu no interaction between neighboring molecules

gm: Maximum capacity
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Isotherm |[Freundlich Multllaygr adsorptlop, heter.ogeneous surface,||KF: Capac1ty.1ndex; 1/n: Degree
exponential energy distribution of heterogeneity
Dubinin— . . E: Mean free energy (E < 8
Isotherm Radushkevich Pore-filling mechanism kJ/mol — Physical adsorption)
I Pseudo-First- Rate proportional to number of vacant sites|kl: Initial adsorption rate
Kinetic .
Order (physical control) constant
I Pseudo-Second- ||Rate-limiting step is chemisorption (bond|k2: Chemisorption rate constant;
Kinetic . . .
Order formation) h: Initial adsorption rate
Kinetic [ Weber—Morris Multistep mass transfer and intraparticle||C: Boundary la.lye.r.effect (cC=0
transport — single rate-limiting step)

3. Activated Carbon: Material Properties And Characterization

The superior adsorption performance of activated carbon is directly related to its amorphous matrix
composed of randomly oriented graphene-like layers and its hierarchical pore architecture. The
performance of the material is governed not only by geometric voids but also by the chemical functional
groups located on pore walls (Dabrowski, 2001).

3.1. Structural and Physical Properties: Pore Hierarchy and BET Surface Area (Rouquerol et al.,
1999)

The most distinctive physical property of activated carbon is its extremely high internal surface area per
unit mass. This parameter is determined using the Brunauer—Emmett—Teller (BET) theory, typically
based on nitrogen adsorption—desorption isotherms performed at 77 K. Industrial activated carbons
exhibit specific surface areas ranging from 500 to 2000 m?/g, the majority of which originates from pore
walls (Dabrowski, 2001).

According to IUPAC classification, pores are categorized into three groups based on diameter (d), each
playing a different role in adsorption:

e Micropores (d <2 nm): Constitute approximately 80-90% of the total surface area and pore volume.
These are the primary adsorption sites where van der Waals forces are maximized. They are
particularly important for gas-phase applications and small organic molecules (Rouquerol et al.,
1999).

o Mesopores (2 nm < d <50 nm): Play a critical role in the adsorption of larger molecules such as
dyes (e.g., Methylene Blue), pharmaceutical compounds, and humic substances. They also serve as
transport pathways to internal adsorption sites (Crini, 2006).

e Macropores (d > 50 nm): Contribute negligibly to surface area but act as primary transport channels,
allowing fluid access into deeper pore structures (Rouquerol et al., 1999).

3.2. Chemical Properties and Surface Functional Groups (Figueiredo et al., 1999)

Activated carbon is not composed solely of carbon (C); it contains heteroatoms such as oxygen,
hydrogen, nitrogen, and sulfur originating from raw materials and activation processes. These
heteroatoms form surface functional groups that impart acidic or basic character to the material
(Figueiredo et al., 1999).

3.2.1. Acidic Surface Groups

Major oxygen-containing groups such as carboxyl, lactone, and phenol impart acidic properties. These
groups tend to donate protons (H") in aqueous media, resulting in a negatively charged surface. Increased
density of acidic groups enhances adsorption of cationic species (e.g., heavy metal ions) but may reduce
affinity for hydrophobic organic compounds (Figueiredo et al., 1999).
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3.2.2. Basic Surface Groups

Basic character arises from structures such as pyrone and chromene groups, as well as w-electron-rich
graphitic domains. Nitrogen doping (pyridinic and pyrrolic groups) further enhances basicity. Basic
groups facilitate adsorption of anionic pollutants and acidic gases (CO:z, SOx, H2S) via chemisorption
mechanisms (Crini, 2006).

3.3. Characterization Techniques

To elucidate structure—property relationships, several analytical techniques are used:

1. FTIR (Fourier Transform Infrared Spectroscopy): Used for qualitative and semi-quantitative
identification of surface functional groups such as C=0O, -OH, and aromatic C=C vibrations
(Figueiredo et al., 1999).

2. SEM and TEM: SEM reveals surface morphology and pore openings at the micrometer scale, while
TEM provides nanoscale visualization of graphene-like layers and amorphous structures (Rouquerol

et al., 1999).

3. XRD (X-ray Diffraction): Activated carbon exhibits broad peaks around 20 =~ 24° and 43°,
indicating a predominantly amorphous and turbostratic structure compared to crystalline graphite

(Marsh and Rodriguez-Reinoso, 2006).

Table 2. Activated Carbon Characterization Techniques and Derived Information (Marsh and
Rodriguez-Reinoso, 2006)

Chara‘c terization Measured Key Information Obtained Scientific Importance
Technique Parameter
N: Adsorption (BET) |[Textural structure Specific surfa.me area, pore Determlnatlon .of adsorption
volume, pore size distribution ||capacity potential
FTIR Surface chemistry Functional groups (carboxyl, Identlﬁca'tlon of 1'nteract10n
lactone, phenol, etc.) and bonding mechanisms
Morphology and||Surface topology and pore||Visualization of structural
SEM / TEM . . . .
microstructure architecture modifications
XRD Crystallinity Degree of gr'aphltlzatlon and Assessment of structural order
interlayer spacing

4. EFFECT OF PROCESS VARIABLES ON ADSORPTION PERFORMANCE

4.1. Solution pH and pHpzc Relationship

pH is a critical parameter influencing both surface charge distribution of activated carbon and speciation
of pollutants. The point of zero charge (pHpzc) defines the pH at which the net surface charge is zero

(Ali, 2012).

4. pH < pHpzc: Surface becomes positively charged due to protonation. This enhances adsorption
of anionic species (e.g., chromate, arsenate, nitrate, anionic dyes) via electrostatic attraction
(Marsh and Rodriguez-Reinoso, 2006).

5. pH > pHpzc: Surface becomes negatively charged due to deprotonation of acidic groups. This
favors adsorption of cationic species such as Pb?", Cd**, Cu**, and cationic dyes (Crini, 2006).
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4.2. Temperature and Ionic Strength Effects
4.2.1. Temperature Effect

1. Exothermic processes (AH® < 0): Increased temperature decreases adsorption capacity due
to enhanced molecular mobility and desorption (Dabrowski, 2001).

2. Endothermic processes (AH® > 0): Increased temperature enhances adsorption by
improving diffusion and activation of adsorption sites.

4.2.2. Ionic Strength (Salinity)
High concentrations of background ions (Na*, Cl-, Ca*", SO4>") cause:

1. Electrostatic screening: Reduction of surface—adsorbate interactions due to
compression of the electrical double layer.

2. Competitive adsorption: Background ions compete with target pollutants for active
sites (Marsh and Rodriguez-Reinoso, 2006).

4.3. Matrix Effects and Competitive Adsorption
Natural organic matter (NOM/DOM) introduces significant interference:

1. Pore blockage: High molecular weight humic substances block meso- and
macropores, reducing access to micropores.

2. Competitive adsorption: Multiple pollutants compete for identical adsorption
sites, reducing overall efficiency (Dabrowski, 2001).

Table 3. Effect of Process Variables on Adsorption Performance

Process Direction of] Performance .

Variable Change Target Pollutant Type Trend Mechanism

pH — (pH < Low pH Anionic species (e.g., Cr(VI), Increase (1) Electrostatic attraction

pHpzc) dyes)

pH (H >|,. Cationic  species  (heavy .

pHpzc) High pH metals) Increase (1) Surface deprotonation

Temperature Increase Physical adsorption Decrease (]) Exothermic desorption

Temperature Increase Chemical adsorption Increase (1) Enhanced diffusion

Ionic strength  |{Increase All charged species Decrease (]) Electrical screening

NOM/DOM Increase Micropollutants Decrease (]) Pore . .blockage &
competition

5. APPLICATIONS AND POLLUTANT REMOVAL

Activated carbon is widely recognized as an industrial standard for both liquid and gas phase pollutant
removal due to its hierarchical pore structure and surface versatility (Marsh and Rodriguez-Reinoso,

2006).
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5.1. Liquid Phase Applications

1.

Synthetic organic pollutants and pesticides: Removal via hydrophobic interactions with
graphitic basal planes.

Dyes: Transport into meso/macropores followed by n—m interactions and electrostatic attraction
(Crini, 2006).

Heavy metals (Pb*, Cd*, As species): Removal via ion exchange, complexation, and
chemisorption.

Pharmaceuticals (PPCPs): Capture through van der Waals forces and hydrogen bonding at
micropores (Ali, 2012).

5.2. Gas Phase Applications

1.

2.

VOC removal: Benzene, toluene, and xylene are removed via physisorption and capillary
condensation.

Acidic/toxic gases (SOx, NOx, H:S): Adsorption enhanced by basic surface functional groups
and chemisorption reactions (Marsh and Rodriguez-Reinoso, 2006).

6. REGENERATION METHODS AND REUSABILITY

1.

Thermal regeneration (800-900°C): High efficiency (85-95%) but high energy consumption
and 5-10% mass loss per cycle.

Steam regeneration (150-300°C): Suitable for VOC systems, low structural damage but
limited efficiency for high-boiling compounds.

Chemical/solvent regeneration: Mild conditions with no thermal degradation but generates
secondary waste streams.

7. COMPARATIVE ANALYSIS: ACTIVATED CARBON VS. ALTERNATIVE ADSORBENTS

1.
2.
3.

Zeolites: High ion exchange capacity but limited hydrophobic adsorption.
MOFs: Extremely high surface area (3000—7000 m?/g) but limited stability and high cost.

Biosorbents: Low cost and sustainable but low capacity and poor mechanical stability.

Table 4. Adsorbent Material Evaluation Matrix (Ali, 2012)

Adsorbent Type Cost Efficiency ||Scalability ||Chemical/Thermal Stability Specific Surface Area
Activated Carbon  ||+++ +++ +++ 4t

Zeolites ++ ++ +++ n

MOFs + + + -+

Biosorbents +++ + + +

261



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

8. FUTURE PERSPECTIVES
1. Green synthesis from agricultural wastes
2. Heteroatom doping (N, S, P) for selectivity enhancement

3. Hybrid composites with graphene, CNTs, and MOFs for synergistic performance

9. CONCLUSION

This study systematically analyzed the multidimensional relationship between adsorption processes and
activated carbon. It was demonstrated that hierarchical pore structure and surface functional groups are
the primary determinants of adsorption kinetics and equilibrium behavior.

Langmuir, Freundlich, and pseudo-second-order models effectively describe adsorption mechanisms
under different conditions. The pHpzc parameter plays a central role in governing electrostatic
interactions between pollutants and adsorbent surfaces.

Real wastewater matrices introduce significant challenges such as pore blockage and competitive
adsorption due to natural organic matter. Therefore, these effects must be considered in industrial design.

Regeneration strategies enable circular reuse of activated carbon, although a balance between
regeneration efficiency, energy consumption, and material degradation must be maintained.

In conclusion, activated carbon remains the most industrially viable adsorbent due to its cost-
effectiveness, scalability, and robustness compared to emerging materials such as zeolites, biosorbents,
and MOFs. Future research is expected to focus on green production routes, heteroatom-doped selective
surfaces, and long-term performance in continuous-flow systems.
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ABSTRACT

This study examines adsorption as an energy-efficient, modular, and scalable separation technique for
removing a broad spectrum of pollutants in ater/ aste ater and gas treatment. Adopting a holistic
perspective, it integrates modeling, adsorbent selection, process configurations, and the role of
adsorption in treatment trains across theory, application, and sustainability dimensions. Equilibrium
behavior is interpreted using Langmuir, Freundlich, Temkin, and Sips isotherm models, highlighting
assumptions on monolayer vs. heterogeneous surfaces and validity across lo —high concentration
ranges. Adsorption kinetics and mass transfer are evaluated via pseudo-first-order and
pseudo-second-order models, alongside film diffusion and intra-particle diffusion analyses to elucidate
rate-limiting steps and relative resistances. Key process parameters—including pH, temperature, initial
concentration, contact time, adsorbent dose, surface area/porosity, and ionic strength—are emphasized
from both experimental and design vie points. Batch and fixed-bed/column configurations,
regeneration and cyclic reuse, material selection (conventional carbons, zeolites, metal-organic frame
orks, and bio-based adsorbents), and life-cycle and sustainability assessments are compared to inform
process integration. Finally, application domains (e.g., micropollutants, heavy metals, volatile organic
compounds) are used to discuss technique selection and scale-up principles, underscoring ho lo
energy demand and design flexibility support robust integration into treatment systems.

Key ords: Adsorption, Treatment, Fundamentals, Holistic approach,

1. Introduction

In many countries, especially due to the extensive use of pesticides during the 1970s, expired and
obsolete pesticides still constitute a major environmental problem today [1]—[2]. These substances are
hazardous compounds that can accumulate in the human body and often exhibit mutagenic and
carcinogenic properties [3].

As a consequence of industrialization, agricultural activities, and urbanization, micropollutants
(pharmaceutical residues, personal care products, hormones), heavy metals (Pb, Cd, Cr(VI), As), dyes,
and volatile organic compounds (VOCs) such as benzene and toluene are increasingly detected in water,
wastewater, and gaseous streams [4]—[6]. The toxic effects of these pollutants, their bioaccumulation
potential in living organisms, and their adverse impacts on ecosystems have increased the demand for
energy-efficient, flexible, and next-generation treatment technologies [7], [8].

Among treatment methods, adsorption has gained significant attention due to its low energy
requirement, modular structure, easy integration with other treatment processes (such as coagulation,
membrane systems, and advanced oxidation), and the possibility of developing selective adsorbent
materials [9]-[11].

In this study, the adsorption process is discussed comprehensively, from its theoretical foundations to
design and practical applications. The relationship between isotherm and kinetic models and column
design is explained, and the advantages provided in terms of material selection and sustainability are
evaluated.
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2. Theoretical Fundamentals of Adsorption
2.1. Isotherm Models

The Langmuir isotherm is based on the assumptions of monolayer adsorption and a homogeneous
surface. Its parameters can be estimated using linear or nonlinear regression methods [12]. The
fundamental equation is given as:

_Q°%C,
@e=71% bC,
The commonly used linearized form is:
c. 1 1

— = + —
e qo ° bqo

Here, qe (mg/g) represents the amount of adsorbate adsorbed per unit mass of adsorbent, while Ce
(mg/L) denotes the equilibrium concentration remaining after adsorption. The constants Q0 and b can
be determined from the plot of Ce/qe versus Ce.

The Freundlich isotherm model assumes that the surface is heterogeneous and that adsorption may occur
in multilayers. It is particularly suitable for low and moderate concentration ranges [13].

1
de = KFCen

Taking the logarithm of both sides gives:
1
Inq, = InKp + ElnCe

In this relationship, plotting Inqe against InCe yields a straight line. The parameter 1/n represents the
heterogeneity factor and corresponds to the slope of the line, while KF corresponds to the intercept. The
value of 1/n is associated with the heterogeneity of the surface [14].

The Temkin isotherm model assumes that the heat of adsorption decreases linearly with increasing
surface coverage. Therefore, it is suitable for describing systems with intermediate adsorption energies.

e = BTanT + BTlnCe
where BT = RT/b’, b is the Temkin isotherm constant, and KT is the equilibrium binding constant (L
g
Sips (Langmuir-Freundlich) Isotherm

The Sips model combines the characteristics of Langmuir and Freundlich isotherms. It considers surface
heterogeneity and approaches the Langmuir model at high concentrations [15]:

KC°
" 14 a,CP
When selecting a suitable model, factors such as experimental concentration range, surface
heterogeneity, presence of competing species, and ionic strength should be considered. Model adequacy

should be evaluated not only by the coefficient of determination (R?) but also by error criteria such as
RMSE, SSE, and AIC [16].

de

2.2. Thermodynamic Parameters

Thermodynamic parameters are used to investigate the temperature-dependent behavior of adsorption
processes. Using equilibrium data obtained at different temperatures, Gibbs free energy change (AG),
enthalpy change (AH), and entropy change (AS) can be calculated through the Van’t Hoff approach [17].
Generally, AG <0 indicates spontaneity, AH > 0 indicates an endothermic process, and AH <0 indicates

264



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

an exothermic process. Positive AS values are associated with increased disorder at the solid—solution
interface.

3. Kinetics and Mass Transfer
3.1. Pseudo-First-Order (PFO) and Pseudo-Second-Order (PSO)

Adsorption kinetics are used to explain the rate at which pollutants are adsorbed onto the adsorbent
surface. The most commonly used kinetic models are the pseudo-first-order (PFO) and pseudo-second-
order (PSO) models [49].

PFO (Lagergren) Model

This model assumes that the adsorption rate depends on the number of unoccupied surface sites [50].

dqt

o —=ki(qe—qr)
t

where k1 is the first-order adsorption rate constant, ge is the amount adsorbed at equilibrium, and qt is
the amount adsorbed at time t [51].

PSO (Ho—McKay) Model

This model provides better agreement for systems where chemisorption or complex formation is
dominant [52].

dgt

- = k2(qe — q)2
t

where k2 is the pseudo-second-order rate constant. In general, the PSO model better fits systems
dominated by chemical interactions, whereas the PFO model may be more suitable for diffusion-
controlled processes [18], [19], [53].

3.2. Film and Intraparticle Diffusion

The transport of pollutants to the adsorbent surface and their penetration into pores are explained by
mass transfer mechanisms. The Weber—Morris model is widely used to investigate this behavior:

qr =kt +C
where ki is the intraparticle diffusion constant and C is the boundary layer thickness constant.

The presence of multiple linear regions in the plot indicates that the process occurs in several stages.
Film diffusion dominates in the initial stage, while intraparticle diffusion becomes dominant in later
stages [20]. Parameters such as particle size, pore structure, surface functional groups, and mixing speed
significantly affect mass transfer [21].

4. Process Performance Parameters
4.1. Effect of pH

pH is one of the most critical parameters affecting adsorption because it directly influences surface
charge, the speciation of pollutants in solution, and the behavior of competing ions [22]. For example,
acidic conditions are more favorable for Cr(VI) removal, whereas neutral or slightly alkaline conditions
may be more efficient for Pb(II) removal.

4.2. Effect of Temperature

Temperature influences both adsorption capacity [14—17] and adsorption rate. This effect depends on
whether the adsorption process is endothermic or exothermic. In addition, temperature affects the
transport of pollutants to the adsorbent surface by altering solution viscosity and diffusion coefficients.
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4.3. Initial Concentration and Contact Time

Initial concentration (CO) and contact time (t) are fundamental variables determining adsorption
efficiency. Increasing pollutant concentration may enhance the driving force for adsorption; however,
after a certain point, the system approaches saturation as active sites become occupied. Sufficient contact
time is essential to achieve equilibrium.

4.4. Adsorbent Dosage

As the amount of adsorbent increases, the surface area and the number of active sites also increase. This
generally improves pollutant removal efficiency [23]. However, at high adsorbent dosages, particle
aggregation and overlapping surfaces may cause the increase in adsorption capacity to deviate from
linearity.

4.5. Surface Area and Pore Structure

The surface area and pore distribution of adsorbents directly affect adsorption performance. The
distribution of micro-, meso-, and macropores determines pollutant transport to the surface and into the
pore structure [24]. Appropriate pore structures can enhance both adsorption rate and capacity.

4.6. Ionic Strength and Environmental Effects

Other ions present in the solution can influence the adsorption process. Due to competition, complex
formation, and shielding effects, adsorption capacity in real environments may decrease compared to
laboratory conditions. Particularly in complex matrices such as wastewater, the coexistence of multiple
ions can significantly alter adsorption performance.

Ionic strength (I) determines the intensity of electrostatic interactions depending on ion charge and
concentration.

High ionic strength weakens attractive and repulsive forces between ions due to increased shielding
effects. Consequently, effective concentration (activity) decreases:

a=y-c
The activity coefficient (y) decreases, which may appear to alter the apparent values of equilibrium

constants (K). It may also cause the signal-concentration relationship in analytical measurements to
become matrix-dependent [25].

5. Adsorbent Materials and Selection Criteria
5.1. Activated Carbon

Activated carbon possesses a very high surface area and a balanced micro- and mesoporous structure. It
is highly effective in removing organic pollutants.

It is widely used for PFAS (per- and polyfluoroalkyl substances) and micropollutant removal. Granular
activated carbon (GAC) is generally used in column systems, while powdered activated carbon (PAC)
is preferred in batch systems [9], [26].

5.2. Zeolites

Zeolites are microporous materials (generally <2 nm) with highly ordered crystalline structures. Their
properties include selective adsorption according to molecular size and negatively charged
aluminosilicate frameworks.

They can adsorb small molecules such as ammonia (NHs), perform ion exchange for heavy metals (Pb?,
Cd*, Cu?"), and selectively adsorb VOCs. Pore size, Si/Al ratio, and surface acidity determine
selectivity. Zeolites exhibit high thermal and chemical stability and can be regenerated [27].
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5.3. MOFs and COFs

Metal-organic frameworks (MOFs) consist of metal nodes connected by organic linkers, whereas
covalent organic frameworks (COFs) are lightweight crystalline structures composed entirely of
covalent bonds.

Their major characteristics include extremely high surface area and tunable pore structures [10], [28].
5.4. Biochar and Biobased Adsorbents

These materials are derived from agricultural wastes. They are low-cost materials with a reduced carbon
footprint and are effective for the removal of heavy metals and dyes [29], [30].

5.5. Composite and Magnetic Adsorbents

These include iron oxide-coated carbons and polymer—inorganic hybrid structures. Their magnetic
properties facilitate separation and regeneration [31].

6. System Configurations and Regeneration
6.1. Batch Systems

Batch systems are ideal for laboratory screening, isotherm/kinetic determination, and preliminary
design. Through the control of mixing and particle size, the effects of film diffusion and intraparticle
diffusion can be distinguished [32].

6.2. Column Systems and Breakthrough Curves
These are continuous-flow systems. Breakthrough curves are monitored using C/Co versus time plots.
Thomas Model

1(C° 1)—k B ko Cot
nCt = ThCIoQ ThGo

where CO0 is the influent concentration, Ct is the effluent concentration at time t, Q is the volumetric
flow rate, m is the adsorbent mass, q0 is the Thomas adsorption capacity, and kTh is the Thomas rate
constant.

Yoon—Nelson Model

Ce
Co—C¢
where 1 represents the 50% breakthrough time.
BDST (Bed Depth Service Time) Model

N
t=—
Co'l]

In( ) = kyn(t —17)

&
Z P ln(cB 1)
where NO is the adsorption capacity per unit bed volume, v is the linear flow velocity, Z is the bed depth,
ka is the BDST rate constant, and CB is the breakthrough concentration [33]-[34].
6.3. Regeneration

Adsorbents become saturated over time and therefore require regeneration for reuse. Regeneration
methods include:

e Thermal regeneration: cleaning by heat (energy-intensive)
e Chemical washing: acidic or alkaline solutions
e Electrochemical regeneration: cleaning via electric current

e Supercritical CO: extraction: dissolution of organic pollutants
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PFAS compounds require special consideration because they are highly persistent pollutants. Therefore,
not only capture but also destruction is necessary. Adsorption is often combined with advanced methods
such as electrochemical oxidation [35].

7. Scale-Up and Design
7.1. From Isotherm to Design

Laboratory-derived parameters such as gqmax and b (Langmuir), and KF and n (Freundlich), are used
for preliminary column design. However, competitive adsorption and mass transfer limitations must be
considered in real systems [36]-[37].

7.2. Energy and Cost

Adsorption generally requires low energy consumption. However, major expenses include regeneration
energy, chemical consumption, pretreatment requirements, life cycle cost (LCC), and both capital
(CAPEX) and operational expenditures (OPEX) [38], [39].

8. Sustainability (LCA)

Life cycle assessment criteria include energy consumption, CO: emissions, and environmental impacts
[40].

Biochar exhibits lower environmental impact and contributes to carbon sequestration [26], [41].

9. Application Areas
9.1. Micropollutants

Pharmaceuticals, hormones, and PFAS are often referred to as “forever chemicals” because of their
resistance to water, oil, and heat [6], [7], [42]. They are commonly found in:

e Non-stick cookware (e.g., Teflon pans)

e Water- and stain-resistant textiles and carpets

e Food packaging materials

e Cosmetics such as waterproof mascara and long-lasting lipstick
e Firefighting foams and some dental floss products

Activated carbon is widely used for their removal, while MOFs and specialized polymers are still under
development [23], [35], [43].

9.2. Heavy Metals

Hospital waste and aging infrastructure are important sources of heavy metal accumulation in the
environment. Zeolites, biochar, and oxide-coated composites are commonly used for heavy metal
removal. pH and redox conditions are critically important because pollutant solubility and adsorbent
efficiency strongly depend on these parameters [24], [27], [44].

9.3. VOC and Gas Treatment

Activated carbon, zeolites, and MOFs are widely used for the removal of gases generated from
laboratories and sterilization processes. While activated carbon and zeolites exhibit high adsorption
capacities due to their large surface areas, MOF's stand out because of their exceptionally high adsorption
potential. However, MOFs are sensitive to humidity, and increased relative humidity may reduce
adsorption efficiency [25], [45].
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10. Hybrid Systems

In hybrid systems, multiple treatment methods are combined to achieve higher efficiency. The
integration of coagulation with activated carbon, membrane systems with adsorption, or advanced
oxidation processes with adsorption enhances pollutant removal and reduces fouling [46], [8], [47].

11. Data Analysis and Uncertainty

Nonlinear modeling methods may provide more successful results in adsorption data analysis. In
addition, reporting confidence intervals and evaluating multiple models together are important for
ensuring the reliability of results [13].

12. Future Approaches

Future research trends include the development of low-cost local adsorbents, advanced MOF and COF
systems, technologies for the destruction of persistent pollutants such as PFAS, and artificial
intelligence-supported process optimization [48].

13. Conclusion

Adsorption is a strategically important technology in water/wastewater and gas treatment due to its low
energy requirement, modular structure, and broad ecosystem of adaptable adsorbent materials. In
particular, the combined evaluation of isotherm, kinetic, and mass transfer parameters forms the basis
for the scientific and rational design of both batch and column systems. Owing to its flexibility and high
removal efficiency, adsorption stands out as an effective treatment method.

Adsorption systems supported by appropriate process integrations can provide high efficiency and
sustainable performance in the removal of micropollutants, heavy metals, and volatile organic
compounds (VOCs). Nevertheless, successful adsorption design requires consideration not only of
pollutant characteristics, but also of water chemistry, regeneration methods, operational conditions, and
environmental impacts. This holistic approach is of great importance for improving process efficiency
while ensuring economic and environmental sustainability.
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ABSTRACT

Nowadays, water contamination poses a substantial environmental concern. Therefore, it is vital to treat
wastewater containing textile pollutants efficiently to meet discharge standards. In this study, a
magnetic composite of magnetite nanoparticles/single-walled carbon nanotubes (Fe3;O4sNPs/SWCNTs)
was synthesized as an effective heterogeneous catalyst for the ultrasound-assisted catalytic degradation
of Reactive Black 5 (RB 5) textile dye from aqueous solutions. The synthesis of Fe3OsNPs/SWCNTs
was carried out by a chemical co-precipitation method. The characterization studies were conducted
with FT-IR, XRD, and SEM analysis. The characteristic peaks of Fe304and SWCNTs constituents were
obtained in the FT-IR spectrum of Fe;O4sNPs/SWCNTs. The XRD diffraction pattern of the composite
exhibited reflection planes corresponding to the standard cubic spinel structure of Fe3Os and
characteristic peaks of SWCNTs. SEM micrographs revealed irregular nanoparticles with a spherical
morphology and long size-nanotubes attributed to SWCNTs. In the second part of the study,
FesO4NPs/SWCNTs were utilized as a heterogeneous catalyst in the ultrasound-assisted degradation of
RB 5. An ultrasound generator (frequency: 20 kHz, maximum power output: 200 W), equipped with a
horn-type probe (probe diameter: 13 mm), was used to deliver pulsed ultrasound. A 20% of nominal
power was applied, and the pulse ratio was adjusted to 7 s on and 3 s off. In the dye removal studies,
nearly 70 % degradation efficiency was achieved after 30 min irradiation time under an initial pH of
3.0, a catalyst concentration of 1 g/L, H,O, concentration of 1 M, a temperature of 25°C, for 100 mg/L
of RB 5 dye concentration. In conclusion, Fe;O4sNPs/SWCNTs showed a promising heterogeneous
magnetic nanocatalyst for the ultrasound-assisted degradation of RB 5.

Keywords: Dye degradation, Ultrasound, Reactive Black 5, Heterogeneous catalyst, Carbon nanotubes,
Magnetite nanoparticles

INTRODUCTION

Today, contemporary population growth, urbanization, and industrialization are contributing to the
discharge of a wide variety of pollutants into water resources. Especially, alarming levels of toxic
organic dyes have been detected in groundwater and surface water, posing a significant threat to aquatic
ecosystems and human health. Therefore, there has been an increased need to improve water quality
standards (Yang et al., 2024).

Reactive Black 5 (RB 5) is one of the disazo anionic dyes widely used in the textile industry that does
not exhibit biodegradable properties. For the removal of textile industry effluents like Reactive Black 5
from the aqueous environment, physical, chemical, and biological water treatment technologies such as
membrane filtration, wet chemical oxidation, biological degradation, flocculation, adsorption,
sedimentation, and reduction are the most well-known and widely used traditional methods. However,
while each method has its own advantages, there are also limitations such as expensive equipment
requirements, high operating costs, and high maintenance costs (Fu et al., 2022).

In this regard, advanced oxidation processes (AOPs) are frequently utilized for the treatment of harmful
organic pollutants from natural water sources. These processes are generally based on the formation of
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OH?- radicals, which exhibit high oxidation capacity, as their degradation mechanism. The use of new
methods such as classical Fenton reaction (Fe(II)/H20.), photo-Fenton reaction (Fe(II)/H,O,/UV) and
ozonation (Oj3); wet peroxide ozonation (0O3/H,0,), H,O,/UV, ultrasound (US) irradiation,
heterogeneous/homogeneous Fenton-like processes and photocatalytic processes (TiO»/UV and
ZnO/UV) has become popular (Miklos et al., 2018).

Ultrasound (US) irradiation is a combination of US and oxidizing agents that has been demonstrated to
markedly augment the generation of reactive oxygen species. Ultrasound accelerates the H>O» to OHe
significantly. Furthermore, it is widely accepted that vacancy bubbles play a pivotal role in the
destruction of O—H bonds and the formation of OHe radicals. The produced OHe radicals oxidize the
pollutant molecules, transforming them into smaller and less toxic compounds (J.-H. Chu et al., 2021;
Feng et al., 2016).

Recently, carbon nanotubes (CNTs) have become high-performance supports due to their small size,
large surface area, electrical properties, mechanical strength, and chemical stability. They have attracted
attention as supports for magnetic metal/metal oxide nanoparticles, as they can inhibit their aggregation
and improve performance (Deng et al., 2012).

In this study, a magnetic Fe;O4 nanoparticles/single-walled carbon nanotubes composite system
(Fes04NPs/SWCNTs) was designed. The characterization studies of the composite were carried out
using FT-IR, XRD, and SEM analyses. Then, the magnetic composite material was utilized as a
heterogeneous catalyst for Reactive Black 5 (RB 5) removal from aqueous solutions by the ultrasound-
assisted catalytic degradation.

MATERIAL AND METHODS
Materials

All chemicals used in experiments were of analytical grade. FeCl;.6H,O and FeCl,.4H>O metal salts,
were supplied by Sigma-Aldrich. The glacial acetic acid and aqueous ammonia (28 — 30 % wt) were
purchased from Merck. A pre-dispersed concentrate of single-walled carbon nanotubes (Tuball Matrix
302) was provided by OCSiAl. Reactive Black 5 (RB 5) was provided by TCI Chemicals. RB 5 was of
commercial purity (C2sH21NsNasO16Ss, Type: Anionic, Mw: 991.82 g.mol”!, kmax: 597 nm). Its chemical
structure is presented in Figure 1 (Ben Mbarek et al., 2023).
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Figure 1. Chemical structure of Reactive Black 5
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Methods
Synthesis of the magnetic single-walled carbon nanotubes composite

The composite of magnetic single-walled carbon nanotubes (Fe;O4sNPs/SWCNTSs) was prepared by the
chemical co-precipitation method. Firstly, 1 g of SWCNTSs was sonicated in 100 mL of distilled water
at 300 rpm for 60 min. After that, 3.51 g of FeCl;.6H»O and 1.29 g of FeCl,.4H,0 metal salts and 3 mL
of glacial acetic acid were added to the solution under vigorous stirring for 60 min. Then the mixture
was heated to 80°C. Afterward, 20 mL of 25 wt% ammonia was dropped into the mixture rapidly, and
the resulting mixture was then subjected to stirring at 80°C for 30 min. Hence, Fe3O4 nanoparticles were
immobilized on single-walled carbon nanotubes. Finally, the synthesized Fe3;OsNPs/SWCNTs
composite was magnetically separated and washed twice with distilled water and ethanol and dried in
an oven at 60°C for 24 h. Magnetic Fe;O4 nanoparticles were synthesized using the same method
described above, but without the use of SWCNTs (Zeynizadeh & Gilanizadeh, 2019).

Characterization studies

The functional groups of Fe;O4sNPs, SWCNTs, and FesO4NPs/SWCNTs were determined using a
Bruker brand FT-IR in the range of 400 — 4000 cm™'. The crystal structure was examined using the
nickel-filtered Cu Ko radiation in a Rigaku Miniflex 600 brand XRD device at 20 =10°— 90°, 40 kV,
and 15 mA conditions. The morphologies of the materials were determined using a TESCAN MIRA3
XMU SEM.

Ultrasound-assisted catalytic degradation experiments of Reactive Black 5

The catalytic activity of Fe;04sNPs/SWCNTs composite was examined by evaluating the degradation of
anionic azo dye Reactive Black 5 (RB 5) aqueous solution. The experimental setup is presented in
Figure 2.

US generator

20% 7 s on 3 s off
Time xx:xx

RB 5 solution «——

Ice bath «—

Catalyst

Hot plate

Figure 2. Experimental setup of ultrasound-assisted catalytic degradation of RB 5.

In the experiments, 100 mL of aqueous RB 5 solution was added to a beaker and placed in an ice bath
to ensure the temperature was kept constant at room temperature (25°C). The initial pH of the solutions
was adjusted with 0.1 N HCI or 0.1 N NaOH solutions. The initial dye concentration was chosen as 100
mg/L. Before ultrasonic irradiation, 0.1 g of FesOsNPs/SWCNTs composite was added to the solution,
and stirred for 5 min to establish an adsorption-desorption equilibrium. Afterwards, 1 mL of 1 M H,O»
solution was added to the solution to initiate the reaction. Then it was irradiated with a US generator
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(model BANDELIN HD 2200 SONOPULS, 200 W, 20 kHz) equipped with a horn-type probe (tip
diameter 13 mm), which was used in pulsed mode (ultrasound 7 s on 3 s off) at 20% nominal power. At
20% of nominal power and a pulse rate of 0.7, the US generator delivers 28 W calorimetric power. Also,
the calorimetric corresponds to a power flux of 21.1 W/cm? and a power density of 280 W/L. During
the experiments, the samples were gathered at 0, 5, 10, 15, 20, 30, 45, 60 min time intervals. The
supernatant was separated from the catalyst via an external magnet. Then it was filtered through a 0.22
pm Chrom-Fil PTFE syringe filter.

The concentration of RB 5 was analyzed with the Microplate spectrophotometer at the maximum
absorption wavelength of 597 nm. The degradation efficiency of RB 5 was determined by the decrease
in the concentrations of dye solutions and calculated with Equation (1) as given below (Rashtbari et al.,
2023):

Co _C,
D(%) = OC—tx100 (1)
0
Where the degradation efficiency is represented by D (%), C, is the initial concentration of RB

5 at t=0 min, and C; is the concentration of RB 5 at any reaction time (t) min.

RESULTS AND DISCUSSIONS

Characterization of magnetic single-walled carbon nanotubes (Fe;O4sNPs/SWCNTSs) composite
FT-IR analysis

The functional groups on the surface of the materials were examined by the FTIR measurement. The
FT-IR spectra are illustrated in Figure 3.
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Figure 3. FT-IR spectrums of Fe;O4NPs, SWCNTs, and FesO4sNPs/SWCNTs

According to Figure 3, the FT-IR spectrum of Fe;O4NPs shows the strong characteristic absorption
peaks at 544.4 cm™ and 626.7 cm™ which are attributed to the Fe-O bond in iron oxide. Other absorption
peaks at 3358 cm™ and 1627 ¢cm™ are characteristic of stretching vibration of O—H deformation and
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stretching vibrations of OH groups on the surface or the adsorbed water in Fe;Os4, respectively (Lu et
al., 2010; Wei et al., 2012). The FT-IR spectrum of SWCNTs displays an absorption peak at 3325 cm-
!, which can be attributed to the bending and stretching vibrational modes of adsorbed molecular water.
Moreover, the absorption bands at around 2969 c¢cm™, 2924 c¢cm™!, and 2873 cm™ correspond to the
asymmetric and symmetric stretching vibrations of aliphatic C—H bonds (Farmani et al., 2026). The
bands at 800.28 cm and 1627.38 cm™ were the characteristic graphite structure peak, which was
assigned to the C=C groups of the SWCNTs. In addition, the absorption bands at 1038 cm™ and 1372
cm’! were assigned to the stretching and bending modes of C—O and C=C, in the functional groups of
the SWCNTs (Hazbehian et al., 2017). In the FT-IR spectrum of Fe;O4sNPs/SWCNTs, the characteristic
peaks of FesO4 and SWCNTSs constituents. The characteristic peaks around 1641 cm™, 1394.8
cm’!, and 546.4 cm™ indicate the successful synthesis of Fe304NPs/SWCNTs.

XRD analysis

The crystal nature and phase formation of the materials were investigated by XRD analysis. The XRD
patterns of Fe3;O4sNPs, SWCNTs, and Fe;O4sNPs/SWCNTs are presented in Figure 4.

F6304 NPs
5
8
> Fe;O4NPs/SWCNTs
fren
‘»
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L
=

SWCNT

10 20 30 40 50 60 70 80 90
26°

Figure 4. XRD patterns of Fe;04NPs, SWCNTs, and Fe;OsNPs/SWCNTs

In the XRD pattern of SWCNTs, the broad diffraction peak at 20 = 22° — 26° (002) represents the
interlayer stacking of graphitic sheets (Farmani et al., 2026). The locations and relative intensities of the
diffraction peaks in the XRD spectra of Fe3O4 correspond to the standard powder diffraction data
reference (JCPDS card no. 65-3107). Accordingly, the peaks found at 20 = 30.2° (022), 35.5° (113),
43.3°(004), 53.7° (224), 57.2° (115), and 62.9° (044) corresponded to the cubic spinel structure of Fe3;O4
with a high phase purity and crystallinity (Zeynizadeh & Gilanizadeh, 2019). In addition to the
characteristic peaks of Fe3Os, the appearance of a new diffraction peak at 23.11° (002) signifies the
presence of carbon nanotubes in Fe3;04sNPs/SWCNTSs composite (Rajagukguk et al., 2018).

SEM analysis

The surface structure of the FesOs nanoparticles and FesOsNPs/SWCNTs was observed by SEM
analysis. Figure 5 illustrates SEM images of the materials at different magnifications.
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Figure 5. SEM images of Fe;04 NPs a) 200 kx-200 nm b) 100 kx-500 nm; Fe;O4sNPs/SWCNTs c) 200
kx-100 nm d) 100 kx-500 nm

SEM images of Fe;O4 NPs (Fig. 5. (a, b)) show agglomerated irregular nanoparticles with a spherical
morphology. According to SEM micrographs of Fe3sOsNPs/SWCNTs, the long-sized nanotubes
attributed to SWCNTSs and spherical nanoparticles are observed. As a result, Figure 5 (c, d) shows that
Fe304 NPs have been successfully deposited on the surface and interlamellar spaces of SWCNTSs.

Magnetic property of magnetic single-walled carbon nanotubes (Fe;OsNPs/SWCNTs) composite

The magnetic property of Fe;OsNPs/SWCNTs composite material was observed with an external
magnet. The magnetic attitude of the composite was presented in Figure 6.
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Figure 6. Magnetic behavior of Fe;O4sNPs/SWCNTs: (a) Fe;O4sNPs/SWCNTs in distilled water and (b)
magnetic attraction of Fe3O4NPs/SWCNTs toward a magnet.

As seen in Figure 6 (b), when an external magnet was placed in an aqueous solution containing the
FesO4NPs/SWCNTs composite, the particles moved toward the magnet. However, when the magnet
was removed, the particles were redistributed and easily precipitated in the water (Figure 6(a)). This
demonstrates that the Fe;OsNPs/SWCNTs can be easily separated from the solutions thanks to their
magnetic properties.

Ultrasound-Assisted Catalytic Degradation of Reactive Black 5

The initial pH of the solution plays an important role in the treatment of toxic organic contaminants
through advanced oxidation processes. In this study, the catalytic performance of the
FesOsNPs/SWCNTs was investigated in the ultrasound-assisted catalytic degradation process. The
effect of initial pH on RB 5 removal was examined at pH 3.0, 5.0, and the original value of 6.9. The
obtained degradation efficiencies during 60 min irradiation time are presented in Figure 7.
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Figure 7. The initial pH effect on the ultrasound-assisted catalytic degradation of RB 5 (C,=100 mg/L
Cumo.= 1M, Xo=1 g/L, T=298 K, US =20 kHz, 200 W, 20% of nominal power)

As seen in Figure 7, the higher removal efficiencies were observed in the first 5 min of the reaction.
This may indicate that the ultrasound effect accelerated the degradation process of RB 5. The removal
efficiency 75.74 % was obtained after 60 min of irradiation time. Additionally, 53.46% and 45.6% of
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dye removal efficiencies were obtained at an original pH value of 6.9 without pH adjustment and pH of
5.0, under the same operational conditions.

The pH value is often 3.0, as found in many studies. This study shows that the highest efficiency at pH
3.0 s explained by increased OHe radicals from dissolved iron in an acidic medium. At higher pH values,
fewer OHe radicals are formed due to H,O- dissociation into O, and H>O or the formation of complexes
like iron (III) hydroxide (Wang et al., 2016). Moreover, the higher degradation efficiency obtained at
the original pH value of 6.9 compared to pH 5.0 may be related to the surface charge of the catalyst at
this pH value or to the increased adsorption of RB 5 dye molecules onto the surface of the catalyst (Ergiit
& Ozer, 2024).

Moreover, the synergistic effect of the composite material was tested by comparing the degradation
efficiencies obtained at the reaction time of 60 min under the same experimental conditions as those
conducted with Fe;O4 NPs. The obtained degradation efficiencies of Fe3;O4 NPs and FesOsNPs/SWCNTs
during 60 min irradiation time are shown in Figure 8.
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Figure 8. The synergistic effect of the composite material on the ultrasound-assisted catalytic
degradation of RB 5 (C;=100 mg/L Cu.0.= 1 M, Xo=1 g/L, T=298 K, US =20 kHz, 200 W, 20% of
nominal power)

The interaction and/or synergistic effect occurring between support materials and metal/metal oxide
nanoparticles can have a positive impact on catalytic properties (Wang et al., 2016). Accordingly, as
seen in Figure 8, it was observed that the removal efficiency of RB 5 increased owing to the synergistic
effect of the magnetic composite material compared to the efficiency obtained by using Fe;O4 NPs alone,
after the initial 20 min irradiation time.

The progression of the degradation of RB 5 dye was monitored through UV-vis spectral analysis. Figure
9 shows the variations in the spectrum over time.
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Figure 9. The UV-vis spectral analysis of RB 5 dye during the ultrasound-assisted catalytic degradation
(Co=100 mg/L Cu.0.= 1 M, Xo=1 g/L, pH=3.0, T=298 K, US =200 W, 20 kHz, 20% of nominal power).

The color of azo dyes, such as RB 5, is determined by the presence of chromophores and auxochromes
in the azo bonds (Droguett et al., 2020). Before the ultrasound-assisted catalytic degradation
experiments, the spectra of RB 5 show an absorption peak at 597 nm in the visible region. The peak at
597 nm is associated with the azo bond (-N=N-) of the chromosphere-containing RB5 molecule (Weng
et al., 2013) (Weng et al., 2013). As seen in Figure 9, the peak at 597 nm rapidly decreased within the
first 5 minutes, after which the peaks reached a minimum. This indicates that the conjugated structure
of RBS was disrupted, and its color rapidly disappeared. Moreover, the reaction process did not yield
any new peaks.

The catalytic degradation mechanism of the process can be the combined effects of the ultrasound
irradiation and Fe;OsNPs/SWCNTs catalyst on the decomposition of H,O, into OHe radicals. The
production cycles of OHe radicals by US- H,O,-Catalyst system are shown in Equations (2) — (9) (Feng et
al., 2016; Weng et al., 2013).

H,0,+US — 2HO* (@)
0.+ US — 20 (3)
O+ + H,O — 2HOe 4)
OHe+ + OH* — Hx0O; Q)
=Fe*" + H,0, — =Fe*" +H" + HO»e (6)
=Fe* + HOy» — =Fe* +H + O, 7
=Fe’" + H,0,— =Fe** + OH + OHe (8)
Organic dyes + OHe — Degraded products ©)]

Firstly, the decomposition of H>O» molecules was achieved through ultrasound irradiation in the presence of
Fe;04NPs/SWCNTSs to generate 2HOe (Eq. (2)). Additionally, in the US, H,O- can be converted into other
ROS such as OHe and O+ and regenerated according to the following Equations (2) — (5) (Weng et al., 2013).
Hence, the catalytic reaction between Fe;OsNPs/SWCNTs and H,O» was enhanced by the ultrasound
process. Subsequently, the =Fe*" was first reduced to =Fe?* by reaction with adsorbed H>O, and HO»*
on the surface of the Fe30sNPs/SWCNTs (Egs. (6) and (7)). The =Fe?** generated then reacted with the
H0; in a mechanism analogous to the Haber-Weiss process to produce OHe and =Fe** (Eq. (8)) ( Feng
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etal., 2016). Consequently, the OHe produced in the preceding reactions degraded the organic dyestuffs
(Eq. 9).

CONCLUSIONS

In this study, a magnetic nanocomposite material, FesOsNPs/SWCNTs, was synthesized via a simple
route. The characterization studies confirmed that Fe;O4sNPs/SWCNTs were successfully synthesized.
The Fe;04NPs/SWCNTSs composite was tested as a heterogeneous catalyst in the removal of Reactive
Black 5 anionic azo dye from aqueous solutions by ultrasound-assisted catalytic process. In the
ultrasound-assisted catalytic reaction experiments, =~ 42% of removal efficiency was obtained for 100
mg/L of RB 5 at 5 min reaction time and =~ 70% degradation efficiency was obtained at the first 30 min
reaction time. UV-vis spectral analysis revealed that the azo band in the chromophore of RB 5 was
cleaved by OHe radicals. Consequently, Fe;OsNPs/SWCNTs composite shows the potential to be used
as a magnetic heterogeneous catalyst in wastewater treatment studies.

281



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

REFERENCES

Ben Mbarek, W., Daza, J., Escoda, L., Fiol, N., Pineda, E., Khitouni, M., & Sufiol, J.-J. (2023). Removal
of Reactive Black 5 Azo Dye from Aqueous Solutions by a Combination of Reduction and Natural
Adsorbents Processes. Metals, 13(3), 474. https://doi.org/10.3390/met13030474

Chu, J.-H., Kang, J.-K., Park, S.-J., & Lee, C.-G. (2021). Bisphenol A degradation using waste antivirus
copper film with enhanced sono-Fenton-like catalytic oxidation. Chemosphere, 276, 130218.
https://doi.org/10.1016/j.chemosphere.2021.130218

Chu, J. H., Kang, J. K., Park, S. J., & Lee, C. G. (2020). Application of magnetic biochar derived from
food waste in heterogeneous sono-Fenton-like process for removal of organic dyes from aqueous
solution. Journal of Water Process Engineering, 37(April), 101455.
https://doi.org/10.1016/j.jwpe.2020.101455

Deng, J., Wen, X., & Wang, Q. (2012). Solvothermal in situ synthesis of Fe 30 4-multi-walled carbon
nanotubes with enhanced heterogeneous Fenton-like activity. Materials Research Bulletin, 47(11),
3369-3376. https://doi.org/10.1016/j.materresbull.2012.07.021

Ding, R.-R., Li, W.-Q., He, C.-S., Wang, Y.-R., Liu, X.-C., Zhou, G.-N., & Mu, Y. (2021). Oxygen
vacancy on hollow sphere CuFe204 as an efficient Fenton-like catalysis for organic pollutant
degradation over a wide pH range. Applied Catalysis B: Environmental, 291(March), 120069.
https://doi.org/10.1016/j.apcatb.2021.120069

Droguett, T., Mora-Gomez, J., Garcia-Gabaldon, M., Ortega, E., Mestre, S., Cifuentes, G., & Pérez-
Herranz, V. (2020). Electrochemical Degradation of Reactive Black 5 using two-different reactor
configuration. Scientific Reports, 10(1), 4482-. https://doi.org/10.1038/s41598-020-61501-5

Ergiit, M., & Ozer, A. (2024). Effective adsorption of malachite green with silica gel supported iron-
zinc  bimetallic  nanoparticles.  Turkish  Journal of  Engineering, 8(3), 510-523.
https://doi.org/10.31127/tuje.1413970

Farmani, H., Goudarziafshar, H., & Farmani, A. (2026). Scientific Reports Article in Press Renewable
CNT @ FesO+ nanocomposites as sustainable recyclable nanocatalysts for quinazoline synthesis IN IN.

Feng, Y., Liao, C., & Shih, K. (2016). Copper-promoted circumneutral activation of H202 by magnetic
CuFe204 spinel nanoparticles: Mechanism, stoichiometric efficiency, and pathway of degrading
sulfanilamide. Chemosphere, 154, 573—582. https://doi.org/10.1016/j.chemosphere.2016.04.019

Fu, W., Y1, J., Cheng, M., Liu, Y., Zhang, G., Li, L., Du, L., Li, B., Wang, G., & Yang, X. (2022). When
bimetallic oxides and their complexes meet Fenton-like process. Journal of Hazardous Materials,
424(May 2021), 127419. https://doi.org/10.1016/j.jhazmat.2021.127419

Hazbehian, M., Mohammadiun, M., Maddah, H., & Alizadeh, M. (2017). Analyses of exergy efficiency
for forced convection heat transfer in a tube with CNT nanofluid under laminar flow conditions. Heat
and Mass Transfer, 53(5), 1503—1516. https://doi.org/10.1007/s00231-016-1915-1

Lu, W, Shen, Y. Xie, A., & Zhang, W. (2010). Green synthesis and characterization of
superparamagnetic Fe304 nanoparticles. Journal of Magnetism and Magnetic Materials, 322(13),
1828-1833. https://doi.org/10.1016/j.jmmm.2009.12.035

Miklos, D. B., Remy, C., Jekel, M., Linden, K. G., Drewes, J. E., & Hiibner, U. (2018). Evaluation of
advanced oxidation processes for water and wastewater treatment — A critical review. In Water Research
(Vol. 139, pp. 118-131). https://doi.org/10.1016/j.watres.2018.03.042

Rajagukguk, J., Munthe, J., Simamora, P., Manullang, M., & Imaduddin, A. (2018). Effect of Single-
Walled Carbon Nanotubes (SWCNTs) on Structural and Morphology Properties of Fe 3 O 4
Nanoparticle. Journal of Physics: Conference Series, 1120(1), 012070. https://doi.org/10.1088/1742-
6596/1120/1/012070

Rashtbari, Y., Abazari, M., Arfaeinia, L., Gholizadeh, A., Afshin, S., Poureshgh, Y., & Alipour, M.
(2023). The optimization of reactive black 5 dye removal in the sono-catalytic process combined with

282



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

local yellow montmorillonite and hydrogen peroxide using response surface methodology from aqueous
solutions. Biomass Conversion and Biorefinery, 13(7), 6067—-6081. https://doi.org/10.1007/s13399-021-
01773-7

Wang, N., Zheng, T., Zhang, G., & Wang, P. (2016). A review on Fenton-like processes for organic
wastewater treatment. Journal of Environmental Chemical Engineering, 4(1), 762-787.
https://doi.org/10.1016/j.jece.2015.12.016

Wei, Y., Han, B., Hu, X., Lin, Y., Wang, X., & Deng, X. (2012). Synthesis of Fe304 Nanoparticles and
their Magnetic Properties. Procedia Engineering, 27(2011), 632-637.
https://doi.org/10.1016/j.proeng.2011.12.498

Weng, C.-H., Lin, Y.-T., & Yuan, H.-M. (2013). Rapid decoloration of Reactive Black 5 by an advanced
Fenton process in conjunction with ultrasound. Separation and Purification Technology, 117, 75-82.
https://doi.org/10.1016/j.seppur.2013.03.047

Yang, N., Jun, B.-M., Choi, J. S., Park, C. M., Jang, M., Son, A., Nam, S.-N., & Yoon, Y. (2024).
Ultrasonic treatment of dye chemicals in wastewater: A review. Chemosphere, 354, 141676.
https://doi.org/10.1016/j.chemosphere.2024.141676

Zeynizadeh, B., & Gilanizadeh, M. (2019). Synthesis and characterization of a magnetic graphene
oxide/Zn-Ni-Fe layered double hydroxide nanocomposite: An efficient mesoporous catalyst for the
green preparation of biscoumarins. New Journal of Chemistry, 43(47), 18794-18804.
https://doi.org/10.1039/c9nj04718b

283



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

ASIKLI HOYUK’TE GELENEKSEL MIMARI, YERLESIM KULTURU VE MEKANSAL
SUREKLILIK: KAPADOKYA BAGLAMINDA BiR DEGERLENDIRME

M.A. Beste Tas

Adana Alparslan Tiirkes Bilim ve Teknoloji Universitesi, Mimarlik ve Tasarim Fakiiltesi, Mimarlik Boliimii,

Sarigam, Adana, https://orcid.org/0009-0005-2320-9936
Assoc. Prof. Dr. Nur Umar

Adana Alparslan Tiirkes Bilim ve Teknoloji Universitesi, Mimarlik ve Tasarim Fakiiltesi, Mimarlik Boliimii,
Sarigam, Adana, https://orcid.org/0000-0003-0296-3671

OZET

Asiklt Hoyiik, Orta Anadolu Neolitik doneminin en erken ve en énemli yerlesimlerinden biri olarak,
yalnizca arkeolojik buluntulari acisindan degil, ayn1 zamanda geleneksel yapi kiiltiirli, toplumsal
organizasyon ve mekéansal siireklilik bakimindan da dikkat cekici veriler sunmaktadir. Giiniimiiz
Aksaray ili sinirlan igerisinde, Melendiz Cay1 yakiinda konumlanan yerlesim, yaklastk MO 9. binyila
tarihlenmekte olup Anadolu’da yerlesik yasam kiiltliriiniin erken Orneklerinden biri olarak kabul
edilmektedir. Ozellikle kerpi¢c mimarisi, bitisik diizen yapilasma sistemi ve ortak kullanim alanlariyla
sekillenen yerlesim dokusu, insanin g¢evresiyle kurdugu iliskilerin erken donem Orneklerini ortaya
koymaktadir. Bu yoniiyle Asikli Hoytik, yalnizca tarih 6ncesi bir yasam alami degil; aynm1 zamanda
Anadolu vernakiiler mimarlik geleneginin kokenlerini anlamaya katki saglayan 6nemli bir kiiltiirel
peyzaj alanidir. Bu ¢aligma, Asikli Hoyiik yerlesim alaninin mimari 6zelliklerini vernakiiler mimarlik
yaklagimi ¢er¢evesinde incelemeyi amaglamaktadir. Caligmada yapi malzemesi kullanimi, mekansal
organizasyon, yapilarin ¢evresel kosullara uyumu, toplumsal yasamin mekana yansimasi ve yerlesim
dokusunun bigimlenisi gibi unsurlar degerlendirilmistir. Yerlesimde kullanilan kerpi¢ malzemenin
cevrede bulunan dogal kaynaklardan elde edilmesi, yapilarin iklim kosullarina uygun bigimde insa
edilmesi ve organik yerlesim diizeninin topluluk yasamini desteklemesi, vernakiiler mimarligin temel
ozellikleriyle iliskilendirilmektedir. Ayrica yapilarin birbirine bitisik bigimde konumlanmasi, avlu
benzeri ortak kullanim alanlariin olugsmasi ve gati lizerinden dolasim sisteminin kullanilmasi, erken
yerlesik yagsamin sosyal organizasyonuna dair 6nemli ipuglar1 sunmaktadir. Arastirmada arkeolojik kazi
verileri, mimari analizler ve literatiir kaynaklar1 karsilastirmali yontemle ele alinmistir. Ozellikle Asikli
Hoylik’te ortaya g¢ikarilan konut tipolojileri ile giiniimiiz Anadolu kirsal mimarisinde goriilen yapi
gelenegi arasinda benzerlikler incelenmistir. Bu baglamda calisma, tarih 6ncesi yerlesim modeli ile
glinlimiiz geleneksel Anadolu yerlesimleri arasinda kiiltlirel ve mekansal siireklilik olup olmadiginm
tartismaktadir. Yerlesimde gozlenen iiretim alanlari, depolama mekanlar1 ve giindelik yasam
pratiklerinin mekansal organizasyona etkisi de degerlendirilerek, mimarligin yalmzca fiziksel bir
barinma sistemi degil; ayn1 zamanda sosyal iligkileri bigimlendiren bir unsur oldugu ortaya konulmustur.
Elde edilen bulgular, Asikli Hoylik’iin yalnizca erken yerlesik yagsamin anlagilmasi agisindan degil, ayni
zamanda Anadolu’daki geleneksel yapi kiiltiirinlin tarihsel kokenlerini incelemek bakimindan da
onemli bir referans alan1 oldugunu gostermektedir. Yerlesimin c¢evresel kosullara uyumlu mimari
anlayisi, slirdiirilebilir malzeme kullanimi ve topluluk merkezli mekénsal organizasyonu, giiniimiiz
stirdiiriilebilir mimarlik tartigmalarn agisindan da dikkat ¢ekici 6rnekler sunmaktadir. Bu nedenle Asikl
Hoyiik, tarih 6ncesi mimarlik mirasmin 6tesinde, Anadolu’da mekansal kiiltiiriin siirekliligini anlamaya
katki saglayan 6zgiin bir yerlesim modeli olarak degerlendirilebilir.

Anahtar Kelimeler: Asikli Hoyiik, Neolitik Donem, Kapadokya, Geleneksel Mimari.
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TRADITIONAL ARCHITECTURE, SETTLEMENT CULTURE, AND SPATIAL
CONTINUITY AT ASIKLI HOYUK: AN EVALUATION IN THE CONTEXT OF
CAPPADOCIA

ABSTRACT

Asiklt Hoyiik, as one of the earliest and most significant Neolithic settlements in Central Anatolia,
provides remarkable data not only in terms of archaeological findings but also regarding traditional
building culture, social organization, and spatial continuity. Located near the Melendiz Stream within
the borders of present-day Aksaray Province, the settlement dates back to approximately the 9th
millennium BCE and is considered one of the earliest examples of sedentary life in Anatolia. In
particular, its mudbrick architecture, adjacent building system, and settlement pattern shaped by
communal spaces reveal early examples of the relationship established between humans and their
environment. In this respect, Asikli HOylik is not merely a prehistoric habitation site but also an
important cultural landscape contributing to the understanding of the origins of Anatolian vernacular
architectural traditions. This study aims to examine the architectural characteristics of the Asikli Hoyiik
settlement within the framework of vernacular architecture. The research evaluates factors such as the
use of building materials, spatial organization, adaptation of structures to environmental conditions, the
reflection of social life in space, and the formation of the settlement pattern. The use of mudbrick
material obtained from locally available natural resources, the construction of buildings in accordance
with climatic conditions, and the organic settlement layout supporting communal life are associated with
the fundamental characteristics of vernacular architecture. Furthermore, the adjacent positioning of the
buildings, the formation of courtyard-like communal areas, and the use of rooftop circulation systems
provide important insights into the social organization of early sedentary life. In the research,
archaeological excavation data, architectural analyses, and literature sources were examined through a
comparative method. In particular, similarities between the housing typologies uncovered at Asikli
Hoytik and the building traditions observed in contemporary rural Anatolian architecture were analyzed.
In this context, the study discusses whether there is a cultural and spatial continuity between prehistoric
settlement models and present-day traditional Anatolian settlements. The effects of production areas,
storage spaces, and daily life practices on spatial organization were also evaluated, demonstrating that
architecture was not only a physical sheltering system but also an element shaping social relations. The
findings indicate that Asikli Hoylik is an important reference site not only for understanding early
sedentary life but also for examining the historical origins of traditional building culture in Anatolia.
The settlement’s architectural approach adapted to environmental conditions, its sustainable use of
materials, and its community-oriented spatial organization provide noteworthy examples for
contemporary discussions on sustainable architecture. Therefore, Asiklit Hoyiik can be regarded not only
as a prehistoric architectural heritage site but also as a unique settlement model contributing to the
understanding of the continuity of spatial culture in Anatolia.

Keywords: Asikli Hoyiik, Neolithic Period, Cappadocia, Vernacular Architecture

GIRIS

Asikli Hoyiik; I¢ Anadolu Bolgesi’nde, Aksaray ilinin Giilagag ilgesi sinirlarinda, Kizilkaya kdyiiniin
yaklasik 1.5 km gilineyinde, Melendiz Cayi'nin hemen kiyisinda konumlanan Neolitik bir yerlesimdir.
MO 9. binyila tarihlenen bu yerlesim, Orta Anadolu’da yerlesik yasamin en erken drneklerinden biri
olmas1 bakimindan arkeoloji literatiiriinde onemli bir yere sahiptir (Esin, 1996; Ozbasaran, 2011;
Cutting, 2005). 1989 yilinda Ufuk Esin baskanliginda baslatilan sistematik kazilar, bélgedeki mimari
yapilanma ve toplumsal organizasyonla iligkin 6nemli veriler saglamistir (Esin & Harmankaya, 1999).
Asikli Hoyiik’te ortaya gikarilan kerpi¢ yapilar, bitisik nizamda insa edilmis olan mekanlardan
olugsmakta ve yerlesim dokusunun zaman iginde organik bicimde gelistigini gostermektedir (Diiring,
2006; Ozbasaran, 2012). Yapilarin biiyiik cogunlugu birbirine bitisik olup sokak sistemi oldukga
sinirlidir; dolagimin ¢ogunlukla damlar tizerinden saglandigi bu verilere bakilarak anlagilmaktadir (Esin,
1998; Baird, 2012). Bu durum, topluluk yasaminin kolektif nitelik tasidigini ve mekansal
organizasyonun sosyal iliskilerle dogrudan baglantili oldugunu bize gostermektedir (Rapoport, 1969;
Oliver, 2006). Bu ¢alismanin temel amaci, Asiklt Hoytik’iin mimari 6zelliklerini yalmzca arkeolojik bir
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veri olarak degil, ayn1 zamanda Anadolu’daki geleneksel yerlesim kiiltiiriiniin erken bir 6rnegi olarak
degerlendirmektir. Bu baglamda calisma kapsaminda, yerlesimde gdzlenen planlama anlayisi ile
Kapadokya kirsalindaki geleneksel kdy dokulari arasinda karsilagtirmali bir okuma yapilmistir (Tanyeli,
2001; Kuban, 1995).

YONTEM

Bu calisma, nitel arastirma yaklasimi ¢ercevesinde hazirlanmis olup, arkeolojik veriler ile mimarlik
tarihi ve vernakiiler mimarlik literatiiriiniin karsilagtirmal1 analizini esas alinmistir. Arastirmanin temel
materyalini, Asikli HOylik yerlesiminde gergeklestirilen kazi ¢alismalari sonucunda elde edilen
rekonstriiksiyon verileri ve Kapadokya bolgesindeki geleneksel kirsal yerlesim dokusuna iligkin mimari
ve tarihsel kaynaklar olusturmaktadir. Arastirmada oncelikle Asikli Hoyiik’iin yerlesim diizeni, yapi
malzemesi kullanimi, konut plan tipolojileri ve mekéansal organizasyonu literatiir taramas1 yoluyla
degerlendirilmistir. Bu kapsamda &zellikle konutlarin bitigsik nizamda insa edilmesi, dam f{izerinden
erisim sistemi, ortak kullanim alanlarinin varlig1 ve yerel malzeme kullanim1 gibi mimari 6zellikler ele
almmistir. Elde edilen bulgular, vernakiiler mimarlik kurami baglaminda yorumlanmis; yap1 cevre
iligkisi, toplumsal orgiitlenme ve kiiltiirel siireklilik kavramlari ¢ergevesinde ele alinmigtir. Calismanin
ikinci agamasinda, Asikli Hoylikte tespit edilen mekansal diizen ile Kapadokya bolgesindeki geleneksel
kirsal yerlesimler arasinda karsilagtirmali bir degerlendirme yapilmistir. Bu karsilagtirmada 6zellikle
yerlesim dokusunun yogunlugu, topografyaya uyum, dolasim sistemleri ve yerel yapr malzemesi
kullanimi gibi parametreler dikkate alinmistir. Karsilagtirmali analiz yontemi sayesinde tarih oncesi
yerlesim modeli ile giiniimiiz kirsal yerlesim kiiltiirii arasinda olas1i mekansal ve kiiltiirel siireklilikler
tartisilmistir. Boylece Asikli Hoyiik, yalnizca tarih Oncesi bir kazi alani olarak degil, Anadolu’daki
geleneksel yapi kiiltiirinlin kokenlerini anlamaya katki sunan erken bir yerlesim modeli olarak ele
almmustir.

ASIKLI HOYUK’TE MiMARI DUZEN VE YAPI KULTURU

Yerlesimde kullanilan temel yap1 malzemesi kerpigtir. Kerpicin tercih edilmesi, bolgenin dogal ¢evre
kosullar1 ve yerel kaynaklarin kullanimi agisindan dikkat ¢ekicidir (Esin, 1996; Duru, 2002). Vernakiiler
mimarlik baglaminda yerel malzemenin dogrudan yapi iiretiminde kullanilmasi, ¢evreye uyumlu ve
stirdiiriilebilir bir insa pratigi olarak degerlendirilmektedir (Oliver, 1997; Rapoport, 1969). Asikli
Hoytik’te tag temeller iizerine yiikselen kerpi¢ duvarlar, bu yaklagimin erken drneklerinden biri olarak
kabul edilebilir (Ozbasaran, 2011; Diiring, 2006). Konutlarin plan semalar1 ¢cogunlukla dikddrtgen
bicimli olup birbirine bitisik odalardan olusmaktadir (Cutting, 2005). Yapilarin girislerinin dam
lizerinden saglanmasi, hem giivenlik hem de iklimsel kosullara uyum agisindan degerlendirilmistir
(Baird, 2012; Esin, 1998). Bu sistem, Orta Anadolu’nun baz1 geleneksel kirsal yerlesimlerinde, 20.
ylizyila kadar gézlemlenebilen dam kiiltiirii ile benzerlik gostermektedir (Kuban, 1995; Tanyeli, 2001).

Gorsel 1. Gorsel 2.

Gorsel 1. Asikli Hoyiik kazi alanindan goriinim. Kaynak: Asikli Hoyiik Kazi ve Arastirma Projesi
(t.y.), www.asiklihoyuk.org.
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Gorsel 2. Asikli Hoyiik rekonstriiksiyon alanindan geleneksel konut 6rnekleri. Kaynak: Asikli Hoyiik
Kazi ve Arastirma Projesi (t.y.), www.asiklihoyuk.org.

Gorsel 3. Asikli Hoylik rekonstriiksiyon alanindan geleneksel yap1 6rnekleri. Kaynak: T.C. Kiiltlir ve
Turizm Bakanligi. (t.y.). Asikli Hoyiik. Kiltiir Portal.
https://www.kulturportali.gov.tr/turkiye/aksaray/gezilecekyer/asikli-hoyuk.

Gorsel 4. Asikl1 Hoyiik plan tipolojileri ve yerlesim gortiniimii. Kaynak: Minke, G. (20006). Studying
the use of earth in early architecture of Southwest and Central Asia. Kassel University Press.
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Gorsel 5. Asikli Hoylik kazi caligmalar1 ve yerlesim katmanlarina ait goriiniim. Kaynak: Minke, G.
(2006). Studying the use of earth in early architecture of Southwest and Central Asia. Kassel
University Press.

KAPADOKYA BAGLAMINDA MEKANSAL SUREKLILIK

Kapadokya boélgesi, jeolojik olusumu, topografik yapisi ve tarih boyunca barindirdigi ¢ok katmanl
yerlesim kiiltiirleri ile Anadolu’nun en 6zgiin yasam ¢evrelerinden biri olarak degerlendirilmektedir
(Kuban, 1995; Eyice, 1997). Bolgenin volkanik tiif tabakalar1 tizerine kurulu dogal ¢evresi, tarihsel siire¢
boyunca yerlesim bigimlerini, yap1 tekniklerini ve mekéansal organizasyonu dogrudan etkilemistir
(Tanyeli, 2001; Ozgiic, 2002). Asikli Hoyiik ile Kapadokya kirsal yerlesimleri arasinda kurulan
mekansal siireklilik, 6zellikle yerlesim dokusunun organizasyonu iizerinden okunabilmektedir. Asikli
Hoylik’te gézlenen bitisik nizam yapilasma, ortak kullanim alanlarimin varligi, dar gecisler ve iist ortii
iizerinden saglanan dolagim sistemi; Kapadokya’daki geleneksel kdylerde goriilen yogun dokulu
yerlesim Oriintiisii ile benzer 6zellikler gostermektedir (Rapoport, 1969; Tanyeli, 2001; Kuban, 1995).
Ozellikle bolgedeki eski kdy yerlesimlerinde konutlarin topografyaya uyum saglayarak birbirine yakin
bicimde insa edilmesi, sokaklarin organik gelisim gostermesi ve kamusal—6zel alan sinirlarmin gegirgen
yapist, tarihsel siirekliligin 6nemli gostergeleri arasinda degerlendirilebilir (Oliver, 2006; Kuban, 1995).
Kapadokya kirsalinda yer alan birgok geleneksel yerlesimde, yapilar topografyanin egimine bagl olarak
kademeli bi¢gimde konumlanmakta ve bir yapmin dami baska bir yapmin erisim yiizeyi olarak
kullanilabilmektedir (Tanyeli, 2001; Eldem, 1984). Bu durum, Asikli Hoyiik’te tespit edilen damdan
giris sistemi ile karsilastirildiginda dikkat c¢ekici bir benzerlik ortaya koymaktadir (Esin, 1998;
Ozbasaran, 2012). Yerel malzeme kullamimi da siireklilik tartismasinin énemli bir unsurudur. Asikl
Hoytik’te kerpi¢ temel yapr malzemesi olarak kullanilirken, Kapadokya kirsalinda tas ve kerpig
birlikteligi yaygin olarak goriilmektedir (Kuban, 1995; Oliver, 1997). Her iki durumda da yapi
malzemesinin dogrudan yakin ¢evreden temin edilmesi, vernakiiler mimarligin temel ilkelerinden biri
olan yerel kaynak kullanimini bize gostermektedir (Rapoport, 1969; Oliver, 2006).
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Gorsel 6. Nevsehir, 1912. Kaynak: Kapadokya Miras: Tarihi ve Kiiltiirel Bellek Dergisi. (2024). Y1l
2, Say1 3. Nevsehir Hac1 Bektas Veli Universitesi. https://kapadokyamirasi.nevsehir.edu.tr/

i

Resim 7. Kizilkaya Koyl. Kaynak: 123RF. (t.y.). Spring landscape of the abandoned village at
Kizilkaya in Turkey.

VERNAKULER MiMARLIK ACISINDAN DEGERLENDIRME

House Form and Culture ¢alismasinda Amos Rapoport, konut formunun yalnizca iklimsel faktorlerle
degil, toplumsal orgiitlenme, aile yapisi ve kiiltlirel aligkanliklarla bigimlendigini belirtmektedir
(Rapoport, 1969). Asikli Hoylikte ac1ga ¢ikarilan konut dokusu bu yaklagimi dogrular niteliktedir (Esin,
1996; Diiring, 2006). Yerlesimdeki bitisik plan diizeni, birbirine eklemlenen yasam alanlar1 ve ortak
kullanima agik alanlar, bireysel mekan anlayisindan ¢ok topluluk temelli bir yasam modeline isaret
etmektedir (Ozbasaran, 2011; Baird, 2012). Yapilarin belirli bir merkezi otorite tarafindan
tasarlanmamis olmasi, kullanici toplulugun ihtiyaclart dogrultusunda zaman iginde gelistigini
gostermektedir. Bu durum, vernakiiler yerlesimlerin temel karakteristiklerinden biri olan organik
biiyiime ilkesini yansitmaktadir (Oliver, 1997; Tanyeli, 2001). Encyclopedia of Vernacular Architecture
of the World kapsamimda Paul Oliver, vernakiiler mimarligi degerlendirirken yapilarin fiziksel
biciminden ¢ok, onlar1 iireten toplumsal bilgiye dikkat ¢eker (Oliver, 1997). Bu cercevede Asikl
Hoyiik’te gozlemlenen mimari bigimlenme, erken toplumlarin ¢evre bilgisi, malzeme kullanimi ve
kolektif yasam pratiklerinin bir sonucudur (Esin, 1998; Ozbasaran, 2012).

BULGULAR VE SONUC
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Asiklt Hoyiik, Orta Anadolu Neolitik donemine ait 6nemli bir arkeolojik yerlesim olmasinin 6tesinde,
Anadolu’daki geleneksel yapi kiiltiiriiniin erken izlerini tagiyan bir yerlesim modeli sunmaktadir (Esin,
1996; Ozbasaran, 2011). Yapilarin bitisik diizeni, dam iizerinden erisim sistemi, yerel malzeme
kullanim1 ve ortak yasam alanlari, giiniimiiz Kapadokya kirsal yerlesimleriyle karsilastirildiginda dikkat
cekici bir mekansal siireklilige isaret etmektedir (Tanyeli, 2001; Kuban, 1995; Oliver, 2006). Bu
caligma, Asikli Hoylik’{in yalnizca tarih Oncesi yasam bigimini anlamak i¢in degil, ayn1 zamanda
Anadolu’daki vernakiiler mimarlik geleneginin tarihsel derinligini ortaya koymak i¢in de 6nemli bir
arastirma alani oldugunu gostermektedir. Gelecekte yapilacak disiplinlerarasi ¢aligmalarin, arkeoloji ve
mimarlik tarihini birlikte ele alarak bu stirekliligi daha kapsamli bigcimde degerlendirmesi miimkiindiir
(Diiring, 2006; Baird, 2012).
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Ozet

Bu derleme ¢aligmasinin amaci, sosyal medya bagimliliginin bireylerin beden imaj1 algis1 iizerindeki
etkilerini, bu iki olgu arasindaki iligkileri ve ortaya ¢ikan psikolojik sonuglar1 literatiir 15181nda kapsamli
bir sekilde incelemektir. Caligmada nitel bir arastirma yontemi olan literatiir derlemesi kullanilmis olup,
arastirma kapsaminda herhangi bir saha ¢aligmasi, klinik érneklem veya 6lgme aract uygulanmamustir.
Veri toplama siireci; Subat 2026 ve Mayis 2026 olmak iizere iki ana asamada gergeklestirilmis, ilgili
veri tabanlarinda yer alan giincel Tiirkce ve Ingilizce akademik literatiir taranarak analiz edilmistir.
Yapilan incelemeler sonucunda, sosyal medya bagimliliginin bireylerin beden imaji1 algisi tizerinde
anlaml1 ve doniistiiriicii bir etkiye sahip oldugu goriilmiistiir. Ozellikle yogun sosyal medya kullaniminin
ve bagimlilik diizeyindeki dijital tiiketimin; beden memnuniyetsizligini artirdig1, gercek disi1 gilizellik
standartlarinin igsellestirilmesine yol actig1 ve genel beden imaj1 algisinda belirgin bir olumsuzluga
neden oldugu tespit edilmistir. Elde edilen bulgular dogrultusunda, dijital cagda gelisen beden imaj1
sorunlarinin anlagilmasi ve dnlenmesinde sosyal medya bagimliligina yonelik miidahalelerin klinik
acidan oldukgea etkili ve kullanilabilir bir model oldugu sonucuna ulagilmustir.

Anahtar Kelimeler: Sosyal Medya Bagimlilig1, Beden Imaji Algisi, Dijital Cag.

Abstract

The aim of this review study is to comprehensively examine the effects of social media addiction on
individuals' body image perception, the relationships between these two phenomena, and the resulting
psychological consequences in light of the literature. The study utilized a qualitative research method,
a literature review, and did not include any fieldwork, clinical sampling, or measurement tools. Data
collection was carried out in two main stages: February 2026 and May 2026, and current Turkish and
English academic literature in relevant databases was reviewed and analyzed. The results showed that
social media addiction has a significant and transformative effect on individuals' body image perception.
In particular, it was found that intensive social media use and addictive levels of digital consumption
increase body dissatisfaction, lead to the internalization of unrealistic beauty standards, and cause a
significant negativity in overall body image perception.

Based on these findings, it was concluded that interventions targeting social media addiction are a highly
effective and usable model from a clinical perspective in understanding and preventing body image
problems that have developed in the digital age.

Keywords: Social Media Addiction, Body Image Perception, Digital Age.
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Giris

Dijital teknolojilerdeki hizli ilerlemeler nedeniyle sosyal medya platformlari, insanlarin giinliik
hayatlarinin vazgegilmez bir unsuru durumuna gelmistir. Facebook, Instagram, TikTok ve benzeri
uygulamalar, bireylerin bilgiye erisimini kolaylastirmasinin yan sira kendilik sunumu, toplumsal onay
ve sosyal karsilastirma gibi psikososyal siire¢leri de yogun bi¢imde etkilemektedir (Andreassen, 2015).
Sosyal medya kullanimindaki bu artis, zamanla bagimlilik boyutuna ulasan bir etkilesim tarzini da
beraberinde getirmistir. Sosyal medya bagimlilig1, kisinin s6z konusu platformlari denetimsiz ve baskin
bir diirtliyle kullanmasi, bu kullanimi azaltmakta giiglilk ¢ekmesi ve bu durumun giinliik islevsellik
iizerinde olumsuz etki yaratmasi ile tanimlanmaktadir (Kircaburun ve Griffiths, 2018).

Sosyal medya bagimlilig1, bireyin benlik algisi ve beden imaji iizerinde ¢esitli etkiler dogurabilmektedir.
Ozellikle gorsellige dayali iceriklerin yogunlugu, bireyleri siirekli olarak idealize edilmis bedenlerle
karsilagtirmaya yonlendirmekte ve bu da beden imaji algisinda olumsuz degisimlere neden
olabilmektedir (Fardouly vd., 2015). Beden imaji, bireyin bedenine iliskin diislincelerinin, hislerinin ve
davranislarinin tiimiinii kapsayan ¢ok boyutlu bir yapidir (Cash, 2004). Olumlu olmayan beden imajinin
diisiik 6zdeger duygusu, depresyona isaret eden belirtiler ve yeme bozukluklar1 gibi ruhsal problemlerle
baglantili oldugu ortaya konmustur (Perloff, 2014).

Beden imaji: Beden imaji, bireyin kendi bedeniyle ilgili diisiinceleri, duygulari, algilari ve tutumlarmin
biitiiniinii ifade eden ¢ok boyutlu bir psikolojik kavramdir (Cash ve Smolak, 2011).

Sosyal Medya Bagimhihigi: Sosyal medya bagimliligi, kisinin bu platformlart asir1 diizeyde, denetim
dis1 ve baskin bir sekilde kullanmasi, bu kullanimi sinirlamada giiglitk yasamasi ve bu durumun giindelik
islevsellik, psikolojik saglik ve sosyal iligkiler {izerinde olumsuz etkiler yaratmasiyla karakterize edilen
davranigsal bir bagimlilik tiiriidiir (Kuss ve Griffiths, 2017).

Sosyal Medya

Sosyal medyanin temelini olusturan sosyal ag kavrami, akademik literatiirde ilk kez 1954 yilinda
Avustralyali antropolog John Arundel Barnes tarafindan tanimlanmistir. Barnes, "Human Relations
(Insan iligkileri)" dergisinde yayimlanan "Bir Norve¢ Adasi Cemaatinde Smif ve Komiteler" baslikli
caligmasinda bu kavrami, bireylerin ¢evrelerindeki diger kisilerle olan iliskilerini agiklamak amaciyla
kullanmigtir (Aykurt, 2022).

Sosyal bir varlik olan insan, topluluk halinde ve uyum iginde yasayabilmek igin diger bireylerle
etkilesim kurma gereksinimi duymaktadir. Bireyler arasinda kurulan iletisimin karsilikli anlayis ve
dogru kod ¢oziimiiyle gergeklesmesi, sosyal baglarin giiclenmesinde kritik bir rol oynamaktadir.
Teknolojik ilerlemelerle birlikte, modern iletisimin ayrilmaz bir bileseni haline gelen sosyal medya, bu
siirecte dnemli bir ara¢ olarak one ¢ikmaktadir (Caliskan ve Mencik, 2015).

Sosyal medyanin ortaya cikisi, internet teknolojisinin Web 1.0'dan Web 2.0'a evrilmesiyle
gergeklesmistir. 1989 yilinda kullanilmaya baslanan Web 1.0 teknolojisi, statik sayfalardan olugsmakta
ve kullanicilarin igerikle etkilesimine imkan tanimamaktaydi. 2004 yilinda hayatimiza giren Web 2.0
teknolojisi ise kullanicilarina etkilesim ve anlik iletisim olanagi sunarak Facebook, YouTube, Instagram
gibi sosyal medya platformlarinin temelini olusturmustur (Okan, 2017). Baglangicta web tabanli sinirl
platformlar ve e-posta iletisimiyle simrli olan sosyal medya, teknolojik gelismelerle birlikte
kullanicilarin igerik iiretip paylasabildigi ve diger kullanicilarla siirekli iletisim halinde kalabildigi
dinamik bir yapiya doniismiistiir (Polat, 2016).

Web 3.0 olarak adlandirilan semantik web teknolojisi, 2010-2020 yillar1 arasinda yayginlik kazanmistir.
Web 2.0"n kullanici odakli yapisinin gelistirilmesiyle ortaya ¢ikan bu evre, yapay zeka ve ileri yazilim
tekniklerini merkeze alarak interneti daha akilli bir platforma doéniistiirmiistir (Aghaei vd., 2012).
Ardindan gelen Web 4.0 ise bulut bilisim sistemlerinin 6ne ¢ikti1 ve giinlimiiz internet teknolojisini
sekillendiren bir asamadir. 2020-2023 doneminde kullanicilara sanal gergeklik deneyimi sunan bu
teknolojik evrim "Simbiyotik Web" olarak tanimlanmaktadir (Erséz, 2020). Sosyal medyanin temel
karakteristik dzelliklerini dort ana baglikta toplamak miimkiindiir (Tam, 2020):

icerik Uretimi: Sosyal ag platformlari, kullanicilarin metin, gorsel ve video gibi cesitli formatlarda
0zgiin icerikler olusturmasina ve yaymlamasina olanak tanimaktadir.
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Toplumsal Hareketleri Baslatma: Sosyal medya, yayilan bilgi veya haberler araciligiyla kitleleri
harekete gecirebilme ve toplumsal doniigiimii tetikleyebilme giiciine sahiptir.

Reklam Uygulamalarina Aracihik Etme: Markalar ve reklam verenler, hedef kitlelerine dogrudan
ulasabilmek i¢in sosyal medyayi etkin bir sekilde kullanmaktadir.

Kimlik Insasi: Ozellikle giinliik yasamda sosyallesme firsat1 bulamayan bireyler, bu platformlar
araciliiyla kendilerini ifade edebilmekte ve sanal bir kimlik insa edebilmektedir.

Insan davranislar iizerindeki belirgin etkisi nedeniyle sosyal medya, giderek daha fazla akademik ve
toplumsal ilgi odagi haline gelmektedir. Bireylerin platformlarla etkilesimi bagimlilik diizeyine
ulastiginda, dis etkilere ve yonlendirmelere acgik hale gelebilmekte ve dijital manipiilasyona karsi
savunmasiz kalabilmektedirler (Aktan, 2018).

Sosyal Medya Bagimlilhigi

Son yillarda dijitallesmenin ivme kazanmasiyla birlikte sosyal medya platformlar bireylerin glinliikk
yasamlarinda merkezi bir konuma yerlesmistir. Facebook, Instagram, TikTok, Twitter (X) ve Snapchat
gibi platformlar araciligryla bireyler sadece bilgi edinmekle kalmamakta; ayn1 zamanda kendilerini ifade
etme, sosyal onay alma ve ¢evrimigi iliskiler kurma gibi psikososyal ihtiyaglarini da karsilamaktadir
(Kuss ve Griffiths, 2015). Ancak sosyal medyanin bu yaygin kullanimi, baz1 bireylerde bagimlilik
diizeyinde bir kullanim bi¢imine doniisebilmekte ve gesitli psikolojik, sosyal ve bilissel islevlerde
bozulmalara yol agabilmektedir (Andreassen, 2015).

Sosyal medya bagimliligi, bireyin sosyal medya uygulamalarini kontrolsiiz, asir1 ve kompulsif bir
sekilde kullanmasi, bu kullanimi azaltmakta giicliik yasamasi ve bu durumun akademik, mesleki ya da
sosyal yasamda islevsellik kaybina neden olmasi olarak tanimlanmaktadir (Griffiths, 2012). Bu yapi,
davranigsal bagimlilik tiirleri arasinda siniflandirilmakta ve tipki madde kullaniminda oldugu gibi
tolerans gelistirme, yoksunluk belirtileri ve kontrol kaybi gibi 6zellikler tasimaktadir (Turel ve Serenko,
2012). Ozellikle ergenler ve geng yetiskinler gibi gelisimsel olarak hassas gruplarda sosyal medya
bagimliligina yatkinlik daha yiiksek bulunmustur (Banyai vd., 2017).

Sosyal medya bagimliligi, ruh saglig agisindan 6nemli riskler barindirmaktadir.

Yapilan calismalar, bu bagimliligin depresyon, anksiyete, yalnizlik, 6zsaygi diisiikligii ve uyku
problemleri gibi ¢esitli psikopatolojik belirtilerle pozitif yonde iligkili oldugunu gdstermektedir (Keles
vd., 2020; Shensa vd., 2017). Bunun yani sira sosyal medya bagimlilig1 ile benlik sunumu kaygisi, sosyal
karsilagtirma egilimi ve Oznel iyi olus diizeyinde azalma arasinda da anlamli iligkiler saptanmistir
(Huang, 2010).

Beden imaji

Beden imaji, bireyin kendi bedenine yonelik algilari, diisiinceleri, hisleri ve davraniglarinin biitiiniinii
ifade eden ¢ok boyutlu bir kavramdir (Cash, 2004). Beden imaj1 bireyin sadece fiziksel goriiniimiinii
degil, ayn1 zamanda bu goriiniime yiikledigi anlamlari da igermektedir. Birey, toplumsal normlar, medya
temsilleri ve kigilerarasi etkilesimler araciligiyla bedenine dair olumlu ya da olumsuz degerlendirmeler
gelistirebilmektedir (Grogan, 2017).

Beden imaj1 kavrami, dzellikle dijital medya kullaniminin yayginlagsmasiyla daha karmagik bir hale
gelmistir. Sosyal medya platformlarinda paylasilan idealize edilmis beden goriiniimleri, bireylerde
sosyal karsilastirma siireclerini tetiklemekte ve bu durum beden memnuniyetsizligi ile iliskili
olabilmektedir (Fardouly ve Vartanian, 2016). Ozellikle geng kadinlar ve ergen bireyler, sosyal medya
igerikleri karsisinda bedenlerine yonelik daha elestirel bir tutum gelistirebilmekte ve bu durum, disiik
benlik saygisi, depresyon ve yeme bozukluklari gibi gesitli psikolojik sonuglarla iliskilendirilmektedir
(Perloff, 2014; Holland ve Tiggemann, 2016).

Beden imaji, ayn1 zamanda kiiltiirel, cinsiyet temelli ve gelisimsel farkliliklardan da etkilenmektedir.
Kiiltiirel normlar, bireylerin hangi beden 6zelliklerini “ideal” olarak degerlendirecegini belirlemede
onemli bir rol oynamaktadir. Bat1 kiiltiirlerinde zayif beden ideali yayginken, bazi Dogu kiiltiirlerinde
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daha yuvarlak hatlar olumlu algilanabilmektedir (Merino vd., 2024). Ayrica kadinlarin erkeklere kiyasla
bedenlerine yonelik daha fazla toplumsal baski altinda olduklari ve bu nedenle olumsuz beden imajina
daha yatkin olduklar1 ¢esitli ¢aligmalarla ortaya konmustur (Tylka ve Wood-Barcalow, 2015). Pozitif
beden imaj1 kavrami ise son donemde daha fazla dikkat cekmeye baslamis; bireyin bedenine yonelik
farkindalik, kabul ve sefkat gelistirmesi ile olumlu psikolojik sonugclar arasinda anlamli iliskiler oldugu
gosterilmistir (Tylka, 2011).

Beden imajim Etkileyen Faktorler
Medya Rolii

Beden imajimnin olusumunda sosyo-kiiltiirel etmenler belirleyici bir rol oynamaktadir (Brown ve
Tiggemann, 2016). Medyanin yam sira aile ve akran ¢evresinin yaklasimlari da bireylerin kendi
bedenlerine iliskin alg1 ve tutumlarinin bigimlenmesinde etkilidir. Bu sosyal dinamikler, kisinin beden
imaj1 lizerinde hem olumlu hem de olumsuz sonuglar dogurabilmektedir. Medya ve reklamlar, siklikla
idealize edilmis ve gergek¢i olmayan beden imgelerini yayginlastirarak bireyleri bu standartlarla
kiyaslanmaya tesvik etmektedir. Bu durum, beden imaj1 kaygisinin artmasma neden olabilmektedir
(Fardouly ve Vartanian, 2016).

Akran Gruplar

Ergenlik, bireyin sosyal iligkilerinin ve akran baglarinin sekillendigi kritik bir gelisim evresidir. Bu
siiregte medya ve ailenin yani sira akran gruplarinin beklentileri ve sosyal dinamikler de bireyin beden
algisi1 iizerinde dogrudan etkili olmaktadir (Jones ve Crawford, 2006).

Cinsiyet
Kadinlarin beden algisina iligkin duyarliliklari, neredeyse tiim yas

donemlerinde erkeklere kiyasla daha belirgindir. Birgok kadinda bedenle ilgili farkindalik ve kaygi,
cocukluk doneminde baslayarak yasamin ilerleyen evrelerinde de siireklilik gosterebilmektedir (Acar,
2010). Bu durumun arkasinda yatan temel sebeplerden biri, kadinlarin sosyokiiltiirel agidan daha yogun
bir baskiya maruz kalmasidir. Medya, moda endiistrisi ve toplumsal beklentiler, kadin bedenine dair
daha dar ve kat1 standartlar dayatmaktadir. Ideal kadin bedeni, cogunlukla ince, orantili ve estetik olarak
kabul edilen 6zelliklerle tanimlanirken, erkekler igin benzer kesinlikte ve sinirlayict bir beden imgesi
bulunmamaktadir. Kadinlar {izerindeki bu sistematik baski, erken yaslardan itibaren beden
memnuniyetsizligini beslemekte ve bu duygu yasam boyu siiren bir etki yaratabilmektedir (Demir,
20006).

Agirhk Durumu

Obez bireylerde beden algisina iliskin sorunlarin ortaya ¢ikma ihtimalinin daha yiiksek oldugu
belirtilmektedir. Ozellikle obez kadinlarin, toplumda karsilastiklar1 damgalama ve dnyargilar sebebiyle
daha fazla stres yasadiklar ve depresif semptomlarinin arttig1 rapor edilmistir. Kadin 6rneklemiyle
yiiriitiilen bir arastirmada, beden kitle indeksi (BKI) yiiksek katilimcilarin depresyon ve yeme bozuklugu
gelistirme olasiliginin anlamli sekilde yiikseldigi gdsterilmistir. Ayni ¢alismada, bu kisilerin duygusal
yeme davranislarinin arttig1, ancak BKI’nin yalnizca duygu durumuyla iliskili oldugu ve kisitlayici diyet
davraniglar iizerinde dogrudan bir etkisinin bulunmadig ifade edilmistir (Valencio vd., 2022).

Yas

Beden algisinin temelleri, bireyin ¢ocukluk yillarinda atilmaya baslanmaktadir. Cocuklar, aileleri ve
akranlariyla olan etkilesimleri araciligiyla bedenlerine dair ilk degerlendirmelerini yapmakta ve
cevreden aldiklar1 geri bildirimler bu alginin olusumunda temel rol oynamaktadir. Cocukluktan temel
alan bu algi, ergenlik dénemindeki hizli fizyolojik ve bilissel doniisiimlerle birlikte daha karmasik ve
belirgin bir hal almaktadir (Babacan-Giimiis, 2011). Ergenlikte yasanan yogun bedensel degisimler,
genclerin bedenlerine yonelik farkindaliklarini artirirken, ayni zamanda akranlariyla yapilan sosyal
karsilagtirmalar da bu donemde daha sik gézlemlenmektedir (Aslan, 2004). Yaslanmayla birlikte beden
algisinda meydana gelen déniisiimler genellikle ii¢ temel boyutta incelenmektedir. Ilk olarak zayif ve
geng bir beden imgesinden, yaslanmig bir bedene gegis, ikinci olarak beden memnuniyetsizliginin belli
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diizeyde siiregelmesi ve son olarak da fiziksel goriiniime atfedilen 6nemin ilerleyen yasla birlikte
goreceli olarak azalmasidir (Tiggemann, 2004).

Tlgili Arastirmalar

Saud ve digerlerinin (2019) calismasi, sosyal medya bagimlilig: ile beden algisi arasindaki iliskiyi
incelemek amaciyla ylriitiilmistiir. Arastirma, Suudi Arabistan’da Prenses Noura Bint Abdulrahman
Universitesi'nde 6grenim géren 307 kadm o6grenci iizerinde gergeklestirilmistir. Veriler, sosyo-
demografik dzellikleri iceren anket formu, Young’in internet Bagimliligi Testinden uyarlanan Sosyal
Medya Bagimhligi Olcegi, Beden Imgesi Anketi ve katilimcilarin boy-kilo dlgiimleri araciligryla
toplanmistir. Bulgulara gore, katilimcilarin %731 olumsuz beden algisina sahipken, %50,1’inin orta
diizeyde sosyal medya bagimlist oldugu belirlenmistir. Analizler neticesinde, beden imaji algisi ile
sosyal medya bagimlilig1 arasinda bir iliskiye rastlanmazken; sosyal medya bagimlilig: ile BKI arasinda
ise iligki oldugu gdriilmiistiir.

Sabanci ve digerleri (2021) tarafindan gerceklestirilen arastirmada tiniversite 6grencilerinde sosyal

medya bagimliliginin beden algisi iizerindeki etkisi incelenmistir. Calismaya 18-24 yas araliginda 169
Ogrenci katilmistir.

Bulgular, sosyal medyada giinde 3 saatten fazla zaman geciren 6grencilerin sosyal medya bagimlilig
diizeylerinin daha yiiksek oldugunu gdstermektedir. Ayrica bu 6grencilerin sosyal goriiniis kaygisi ve
beden algisina iliskin olumsuz degerlendirmelerinin de arttig1 belirlenmistir. Calismada sosyal medya
bagimliligi, sosyal goriiniis kaygisi ve beden algisi ile iligkili bulunmus, bu durumun gengler agisindan
onemli bir risk faktorii olabilecegi vurgulanmaistir.

Parwin ve Lone (2022) ¢alismalarinda geng yetiskinlerde sosyal medya kullanimi, beden algis1 ve benlik
saygis1 arasindaki iligkiyi incelemistir. Aragtirmaya 50°si kadin, 50’si erkek olmak iizere toplam 100
kisi katilmistir. Elde edilen sonuglar, sosyal medya bagimliligi ile benlik saygisi arasinda zayif diizeyde
olumlu bir korelasyon oldugunu, ayrica benlik saygisi ile beden algisi arasinda da pozitif yonlii bir
iliskinin varligin1 ortaya koymustur. Bu sonuglar, 6nceki arastirmalardan farkli olarak, sosyal medya
kullaniminin artmasinin benlik saygisini yiikseltebilecegine isaret etmektedir.

Cimke ve Giirkan (2023) tarafindan yapilan arastirma, ergenlerin Gériiniisle Ilgili Sosyal Medya Bilinci
Olgegi, Ergenler icin Sosyal Medya Bagimliligi Olgegi ve Beden Imaji Olgegi puanlarini etkileyen
faktorleri belirlemek ve sosyal medya bagimliligi ile beden imaj1 algisinin sosyal medya farkindaligini
ne Olciide yordadigini incelemek amaciyla yiiriitiilmiistiir. Caligmanin evrenini 12-18 yas aras1 1667
goniillii 6grenci meydana getirmistir. Bulgulara gore, cinsiyetin kadin olmasi, internette gegirilen
siirenin artmasi, sik fotograf paylasimi, fotograflarda filtre kullanimi ve filtresiz paylasimlardan
rahatsizlik duyma ile en ¢ok zaman gecirilen sosyal medya platformlari, dlgek puanlarinin giiclii
yordayicilari olarak belirlenmistir. Sonug olarak ergenlerde olumsuz beden imaj1 algist ve sosyal medya
bagimlilig1 arttikca, goriiniisle ilgili sosyal medya bilinci diizeyinin de yiikseldigi saptanmustir.

Jiaqing ve digerleri (2023) calismalarinda kadinlarin beden algisi ile sosyal medya kullanimi1 arasindaki
iliskiyi ve bunun genel iyi olus iizerindeki etkilerini incelemistir. Caligmada, sosyal aglarin kadinlar i¢in
ifade ve etkilesim imkani sundugu, ancak beden memnuniyetsizligi ve olumsuz psikolojik sonuglar
dogurabilecegi vurgulanmaktadir. Bulgular, sosyal medya kullaniminin kadinlarda beden algisi ve ruh
saglig1 iizerinde olumsuz etkiler yarattigini gostermektedir.

Cakmak ve Tanriover (2024) tarafindan yapilan arastirmada tiniversite dgrencilerinde sosyal medya
bagimlilig1 ile obezite ve beden algis1 arasindaki iligki incelenmistir. Calismaya 250 6grenci katilmstir.
Bulgular, sosyal medya bagimliliginin kullanim siiresi, 6giin atlama ve fast food tiiketim sikligi ile
iligkili oldugunu gostermektedir. Fast food tiikketim sikligi ile beden algisi arasinda anlamli bir iliski
bulunurken, BK1 ile sosyal medya bagimliligi arasinda anlamli bir iliski saptanmamustir. Sonug olarak,
sosyal medya bagimliliginin obeziteye yonelik risk faktorlerini artirabilecegi ve beden algisini olumsuz
etkileyebilecegi belirlenmistir.
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Shihadeh ve digerlerinin (2025) calismasi, Urdiin’deki iiniversite dgrencilerinde sosyal medya kullanimi
ile beden algis1 arasindaki iligkiyi incelemistir. Calismaya 540 6grenci katilmistir. Bulgular, beden imaji
kaygisinin kadin cinsiyet, obezite, eglence ve giinlilkk yasama yonelik igeriklerle iligkili oldugunu
gostermistir. Bunun yani sira, sosyal medya bagimlilig1 ile beden imajina iliskin kayginin pozitif iliskili
oldugu belirlenmistir. Ogrencilerin en sik kullandig1 platform Instagram olup, sosyal medyada uzun siire
vakit gecirme yaygindir. Sonug olarak, sosyal medya kullaniminin beden memnuniyetsizligi ile iliskili
oldugu belirlenmis ve bu durumun azaltilmasi i¢in medya okuryazarlig1 ile psikolojik-dijital iyi olusu
destekleyen miidahalelerin gerekliligi vurgulanmistir.

SONUC ve ONERILER

Bu derleme ¢alismasinda, Subat 2026 ve Mayis 2026 donemleri arasinda taranan ulusal ve uluslararasi
giincel literatiir cercevesinde, sosyal medya bagimliligiin bireylerin beden imaj1 algis1 iizerindeki ¢ok
boyutlu etkileri degerlendirilmistir. Elde edilen bulgular, dijital platformlarda gegirilen siirenin artmasi
ve kullanimin bagimlilik diizeyine ulagmasinin, bireylerin kendi bedenlerini algilama, anlamlandirma
ve degerlendirme bigimlerinde kronik bir bozulmaya yol agtigin1 agikca ortaya koymaktadir. Sosyal
medya platformlariin dinamik yapisi; bireyleri siirekli olarak idealize edilmis, gercek disi ve dijital
miidahalelerle yapilandirilmig beden gorsellerine maruz birakmaktadir. Bu yogun maruziyet,
Festinger'in Sosyal Karsilastirma Teorisi baglaminda, bireylerin kendilerini ulasilamaz estetik
standartlarla kiyaslamalarina ve neticede derin bir beden memnuniyetsizligi yasamalarina zemin
hazirlamaktadir.

S6z konusu bagimlilik dongiisii, ozellikle filtreler, dijital diizenleme araglar1 ve algoritmik
yonlendirmelerle pekistirilen "kusursuzluk illiizyonu" iizerinden islemektedir. Bireyler, sanal diinyada
gordiikleri beden tiplerini i¢sellestirmekte ve kendi somut bedenlerini birer yetersizlik nesnesi olarak
algilamaya baslamaktadir. Bu durum yalnizca estetik bir kaygi yaratmakla kalmayip; 6z-nesnelestirme,
diisiik 6z-saygi, yeme tutumlarinda bozulmalar ve dismorfik egilimler gibi genis bir psikopatolojik
yelpazeyi beslemektedir.

Sonug olarak, sosyal medya bagimliligi ile olumsuz beden imaji algis1 arasindaki iliskinin tek yonlii bir
etkilesimden ziyade, birbirini kronik olarak tetikleyen kisir bir dongii oldugu ve bu dongiiniin dijital
cagda bireysel ruh sagligini tehdit eden major bir risk faktorii haline geldigi net bir sekilde klinik yazinda
goriilmektedir.

Uygulamaya Yonelik Oneriler

Klinik Miidahale Programlarimin Gelistirilmesi: Ruh sagligi uzmanlari, 6zellikle beden imaji
memnuniyetsizligi ve yeme bozukluklari ile ¢alisan klinik psikologlar, miidahale protokollerine "Dijital
Okuryazarlik" ve "Sosyal Medya Detoksu" gibi modiilleri entegre etmelidir. Bagimlilik dongiisiinii
kirmaya yonelik biligsel davranigct teknikler ve kabul odakli yaklasimlar klinik siireclerde
yayginlastirilmalidir.

Onleyici ve Koruyucu Ruh Saghg: Cahismalari: Egitim kurumlarinda ergenler ve geng yetiskinler
basta olmak iizere risk altindaki gruplara yonelik medya okuryazarlig1 egitimleri diizenlenmelidir. Bu
egitimlerde, sosyal medyadaki gorsellerin yapayligi, algoritmalarin isleyisi ve beden g¢esitliliginin
kabulii lizerine farkindalik caligmalar yiiriitiilmelidir.

Dijital Platform Politikalar1 ve Sosyal Sorumluluk: Sosyal medya saglayicilarinin, asirt filtre
kullanimi iceren veya manipiile edilmis gorsellere "dijital miidahale icerir" ibaresi eklemesi yoniinde
yasal ve etik diizenlemeler tesvik edilmelidir. Beden olumlama (body positivity) ve nétr beden algisi
hareketleri dijital mecralarda daha fazla desteklenmelidir.

Gelecek Arastirmalara Yonelik Oneriler

o Yontemsel Cesitlilik ve Boylamsal Calismalar: Bu calisma mevcut literatiire dayali bir derleme
niteligi tagimaktadir. Gelecek arastirmalarin, sosyal medya bagimliliginin beden imaji tizerindeki
nedensel iligkilerini ve zamana yayilan etkilerini daha net ortaya koyabilmesi adina boylamsal
(longitudinal) ve deneysel desenler kullanilarak kurgulanmasi 6nerilmektedir.
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e Araci ve Diizenleyici Degiskenlerin Incelenmesi: Sosyal medya bagimhilig: ile beden imaji
arasindaki iliskide rol oynayan psikolojik esneklik, 6z-sefkat, milkemmeliyetcilik ve reddedilmeye
duyarlilik gibi potansiyel aract (mediator) ve diizenleyici (moderator) degiskenlerin nicel modellerle test
edilmesi, biitlinciil koruyucu modellerin gelistirilmesine katki saglayacaktir.

e Kiiltiirlerarasi ve Cesitlendirilmis Orneklemler: ilerleyen caligmalarda, dijital beden algisinin
sosyo-kiiltiirel dinamiklerden nasil etkilendigini belirlemek amaciyla farkli sosyo-ekonomik diizey, yas
gruplart ve cinsiyet kimliklerine sahip heterojen orneklemler iizerinde karsilastirmali ¢alismalarin
yapilmasi alan yazina derinlik kazandiracaktir.
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OZET

Yapay zeka teknolojilerinin pazarlama ekosistemlerine entegrasyonu, cocuklarin dijital tiiketim
deneyimlerini koklii bigimde doniistiirmektedir. Kisa video izleyen, yapay zeka destekli oyun oynayan
ya da sanal asistanla etkilesime giren her ¢ocuk, arka planda gdriinmez bir isleme zemin hazirlamaktadir:
davranigsal veri toplanmasi, analiz edilmesi ve ticari kazanca doniistiiriilmesi. Bu siiregte ¢ocuk
tiketiciler artik yalnizca reklamlara maruz kalan pasif bir kitle degil; tahmine dayali profillere ve
ticarilestirilebilir varliklara doniistiiriilen "verisellestirilmis aktorler" haline gelmektedir. Bu calisma,
"verisellestirilmis ¢ocuk tiiketici" kavramini merkezi bir analitik lens olarak ele alarak yapay zeka
pazarlama altyapilariin ¢ocuklarin ¢evrimi¢i davranislarini nasil degerli veri akislarina ¢evirdigini
kavramsal diizeyde incelemektedir. Dort temel boyut ¢ergcevesinde ele alinan bu kavramsal model; (1)
veri yakalama mekanizmalari, (2) algoritmik profil olusturma ve kisisellestirme geri bildirim dongiisii,
(3) dikkat ekonomisi ve ticarilestirme mantig1 ile (4) etik ve Ozerklik boyutlarim1 kapsamaktadir.
COPPA, GDPR Madde 8 ve UNICEF'in Cocuklar icin Yapay Zeka Rehberi elestirel bigimde
degerlendirilmekte; seffaflik, agiklanabilirlik ve ¢ocuk merkezli yapay zeka tasarimi i¢in somut politika
Onerileri gelistirilmektedir.

Anahtar Kelimeler: Verisellestirme, ¢cocuk tiiketiciler, yapay zeka pazarlamasi, algoritmik profilleme,
ticarilestirme, dijital refah, mahremiyet, gocuk 6zerkligi

ABSTRACT

The integration of artificial intelligence technologies into marketing ecosystems is fundamentally
transforming children's digital consumption experiences. Every child who watches short-form videos,
plays Al-powered games, or interacts with virtual assistants sets the stage for invisible background
processing: the collection, analysis, and commercial conversion of behavioral data. In this process, child
consumers are no longer merely a passive audience exposed to advertisements; they become "datafied
actors" transformed into predictive profiles and monetizable assets. This study examines the concept of
the "datafied child consumer" as a central analytical lens, conceptually investigating how Al marketing
infrastructures convert children's online behaviors into valuable data streams. The proposed conceptual
framework addresses four core dimensions: (1) data capture mechanisms, (2) algorithmic profiling and
personalization feedback loops, (3) the attention economy and monetization logic, and (4) ethical
implications for children's autonomy and long-term well-being. Existing regulatory frameworks —
COPPA, GDPR Article 8, and UNICEF's Policy Guidance on Al for Children — are critically evaluated,
and concrete policy recommendations are developed around transparency, explainability, and child-
centered Al design.

Keywords: Datafication, child consumers, Al marketing, algorithmic profiling, monetization, digital
well-being, privacy, child autonomy
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1. GIRiS

Dijital ekonominin genislemesiyle birlikte cocuklar, birer tiiketici olmanin 6tesinde ticari veri iretiminin
birincil aktorlerine doniismiistiir. Bu doniisiim, tesadiifi ya da dngoriilemeyen bir siire¢ degildir; aksine,
yapay zeka destekli pazarlama altyapilarinin cocuk davranislarini sistematik bi¢imde yakalamak, analiz
etmek ve ticarilestirmek iizere tasarlandigi bilingli bir yapisal tercihten kaynaklanmaktadir. Zuboff
(2019), gozetim kapitalizminin temel mantigini su sekilde 6zetlemektedir: insan deneyimi, tahmine
dayali diriinler tiretmek i¢in gizlice islenen bir hammaddeye doniistiiriilmektedir. Cocuklar s6z konusu
oldugunda bu mantik 6zellikle sorunlu bir hal almaktadir; zira riza kavrami ve veri islemenin olasi
sonuclarina dair anlayis diizeyi, bu yas grubunda oldukga sinirlidir.

Gilintimiizde 13 yasin altindaki ¢ocuklar icin tasarlanmis web sitelerinin yaklasik yiizde doksani en az
bir izleyici igermekte, yiizde yirmi yedisi ise dogrudan hedefli reklam sunmaktadir (Moti vd., 2023).
Cocuk odakli platformlardaki bu yaygin izleme pratigi, ayni zamanda kisisel verilerin veri aracilart ve
reklam teknolojisi sirketleriyle paylasilmasini da kapsamaktadir (FairPlay for Kids, 2023). Bunun yan
sira, Barassi'nin (2021) "cocuk veri yurttas" kavramiyla tanimladig1 bir gergeklik s6z konusudur:
cocuklar hakkindaki veriler dogumdan once toplanmaya baglamakta ve yagsam boyu siiren tahmine
dayali profiller olusturmaktadir. Bu durum hem ¢ocugun mevcut karar 6zerkligini hem de gelecekteki
kimlik ingasini derinden etkilemektedir.

FTC'min 2025 tarihli "Dikkat Ekonomisi" ¢alistayi, dijital platformlarin ¢ocuklart bir {irlin ve kér
merkezi olarak konumlandirdigini agikg¢a ortaya koymustur. Bu platformlarin; kitlik mesajlari, sonsuz
kaydirma ve sosyal karsilastirma mekanizmalar1 gibi tasarim oriintiileri araciligiyla dikkat bagimliligina
zemin hazirladig1 ve ¢ocuklar ilgili olduklart anda psikolojik agidan savunmasiz olduklari donemlerde
hedeflemek icin tahmine dayali modeller kullandig ilgili caligmada ayrintili bi¢imde belgelenmistir
(Federal Trade Commission, 2025).

Bu calisma, kavramsal bir ¢erceve gelistirerek su temel soruyu yanitlamayi amaglamaktadir: Yapay zeka
destekli pazarlama altyapilari, cocuklarin dijital davraniglarini ticarilestirilebilir veri akislarina nasil
doniistiirmektedir ve bu siire¢ hangi etik ile politika boyutlarim1 giindeme getirmektedir? Yapay zeka
pazarlamasi, ¢cocuk gelisim psikolojisi ve gizlilik/gbzetim yazini sistematik bicimde sentezlenerek dort
boyutlu bir kavramsal ¢ergeve ortaya konulmaktadir. Ardindan mevcut diizenleyici yaklagimlar elestirel
bir perspektiften degerlendirilmekte ve yapilandirilmis politika 6nerileri sunulmaktadir.

2. KAVRAMSAL CERCEVE: VERISELLESTIRILMIS COCUK TUKETICi MODELI

"Verisellestirilmis ¢ocuk tiiketici" kavrami, ¢ocuklarin dijital deneyimlerinin herhangi bir boyutunu
anlik olarak ticari veri akiglarina doniistiiren genis kapsamli bir analitik ¢ergeveyi ifade etmektedir. Bu
kavram, Lupton ve Williamson'in (2017) "verisellestirilmis cocukluk" kavramsallagtirmasini temel
alarak yapay zeka pazarlama sistemleri araciligiyla bu verisellestirmenin nasil giderek daha biitiinciil,
otomatik ve ticari bir hal aldigin1 6ne ¢ikarmaktadir. S6z konusu kavramsal model dort temel boyuttan
olusmaktadir.

2.1. Boyut 1: Veri Yakalama Mekanizmalar:

Veri yakalama, cocuklar s6z konusu oldugunda hem agik hem de Ortiik kanallar araciligiyla
gerceklesmektedir. Ag¢ik yakalama; kullanici adlari, konum izni ve hesap tercihleri gibi ¢ocuklarin
dogrudan sagladig1 verileri kapsamaktadir. Ortiik yakalama ise davranissal izleme —tiklama oriintiileri,
duraklatma siireleri, yeniden oynatma sikligi— ve dijital parmak izi teknikleri —tarayici yapilandirmasi,
ekran ¢Oziiniirligi, cihaz sensorleri— araciligiyla gergeklesmekte ve tgilincii taraf tanimlama
gerezlerine ihtiya¢ duyulmaksizin yiiritiillmektedir.

Moti ve arkadaglarinin (2023) yaklasik 2.000 ¢ocuk odakli web sitesi {izerinde yiiriittiigii kapsamli
6l¢lim ¢aligmasi, bu platformlarin yiizde doksaninin izleyici igerdigini ortaya koymustur. S6z konusu
bulgular, bagimsiz yapilandirilmig bir veri toplama siirecinin var oldugunu; platformlarin izleme ve
reklam hedefleme acisindan genel amagli web siteleriyle benzer pratiklere sahip oldugunu ve mevcut
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uyumluluk mekanizmalarinin fiili veri akislarin1 denetlemede yetersiz kaldigini agikga gostermektedir.
Human Rights Watch (2022) ise pandemi déneminde ¢evrimici egitim platformlarinin kapsamli veri
toplama mekanizmalari igerdigini saptamistir: Bu platformlarin neredeyse ylizde doksani, ¢ocuklarin
kimliklerine, konumlarina ve davranigsal profillerine iliskin verilerini reklam teknolojisi sirketlerine
aktarmaktaydi. inceleme kapsamindaki bazi web siteleri, gocuklarin grenme platformundan ayrildiktan
sonra bile farkli web sitelerinde onlarnt izlemeye devam eden kanvas parmak izi tekniklerini
kullanmaktaydi (CBC News, 2022).

Platformlar arasi izleme, veri yakalama boyutuna 6nemli bir derinlik katmaktadir. Tek bir ¢ocuk
aktivitesi —Ornegin oyun oynama—, o oyunun yer aldigi web sitesinin yani sira gémiilii reklam
teknolojisi aglarina ait verileri de yakalayabilmektedir. FairPlay for Kids (2023), YouTube'un "¢ocuklar
icin yapilmis" iceriklerde kalic1 IDE cerezleri ve reklam hedefleme parametrelerini yerlestirdigini tespit
etmistir. Bu durum, 6zellikle cocuklarin kullanimina yonelik oldugu agikca beyan edilen igeriklerde bile
hedefleme verilerinin toplanmasi nedeniyle COPPA kapsaminda ciddi bir endise kaynagi
olusturmaktadir.

2.2. Boyut 2: Algoritmik Profil Olusturma ve Kisisellestirme Geri Bildirim Dongiisii

Yakalanan veriler, statik kayitlar olarak kalmayip makine 6grenmesi algoritmalari tarafindan islenerek
cocugun ilgi alanlarini, duygusal durumunu, anlik dikkat diizeyini ve igerik tercihlerini tahmin eden
dinamik profiller olusturmaktadir. Bu profiller, igerik siralamasini ve reklam dagitimini gercek zamanl
olarak optimize etmek amaciyla kullanilmaktadir. Boylece kendi kendini pekistiren bir geri bildirim
dongiisii ortaya ¢ikmakta ve ¢ocuk ilgi alanlar1 giderek daha da belirginlesmektedir.

Barassi (2021), bu tahmine dayali modellemenin ¢ocuklarin dijital kisilikleri iizerinde kalic1 bir etki
yaratma potansiyeli tasidigin ileri slirmektedir: bes yasinda olusturulan bir profil, on bes yasindaki
cocuga yonelik igerik secimlerini belirleyebilmektedir. Bu birikim etkisi, verisellestirmenin gegiciligi
olmayan, ¢ocuk yetiskinlige adim atana kadar etkisini siirdiiren kalici bir siire¢ olduguna isaret
etmektedir. Cocuklarin sinirh biligsel gelisimlerine bakilirsa bu algoritmik profil olusturma siirecinin
dogasi geregi zorba oldugu agiktir: cocuklar kendi dijital ikizlerini ne sorgulayabilecek bilgi birikimine
ne de bunlar1 degistirme kapasitesine sahiptir (Livingstone & Third, 2017).

Cocuklardaki kisisellestirme geri bildirim dongiisii, yetiskinlerde gozlemlenenlerden niteliksel olarak
farklilasmaktadir. Gelisimsel psikoloji arastirmalari, ¢ocuklarin olgunlagmamis prefrontal islev yiiriitme
nedeniyle tercihin niteligini ya da ilgili secenek uzayinin boyutunu degerlendirmekte zorlandigini
gostermektedir (Casey vd., 2008). Algoritmalar bu smirliliktan sistematik bigimde yararlanmaktadir:
cocugun tepki gosterdigi icerigi sunmakta, dikkat siiresini uzatmakta ve daha fazla veri toplamaktadir.
S6z konusu dongii, gocugun ozgiir iradeyle tercih ettigi igerikle aslinda algoritmanin onun adina sectigi
igerik arasindaki siir1 bulaniklastirmaktadir.

2.3. Boyut 3: Ticarilestirme Mantig1

Ticarilestirme, birbirine bagl {i¢ mekanizma aracilifiyla iglemektedir. Birinci mekanizma olan dikkat
ekonomisi modelinde platformlar, cocuklarin dikkat siirelerini tiglincii taraf reklamcilara karsi en temel
iirlin olarak sunmaktadir. Reklam geliri, dikkat siiresiyle dogrudan iliskili oldugundan platformlar
yiiksek diizeyde katilimi tesvik edecek sekilde tasarlanmaktadir; oyunlastirma, sonsuz kaydirma ve
bildirim akiglar1 bu amaca hizmet eden temel araglar arasinda yer almaktadir (Federal Trade
Commission, 2025). ikinci mekanizma olan freemium modeli ve veri arbitrajinda iicretsiz igerik ile oyun
modeli, licret 6demek yerine verileriyle karsilik veren genis bir kullanici tabani olusturmaktadir.
Kullanici tabanindan elde edilen veri akislari, bu modeli ticari acidan siirdiiriilebilir kilmakta; ancak bu
degis tokus cocuklarin biiyiik ¢ogunlugu tarafindan yeterince anlasilamamaktadir. Ugiincii mekanizma
olan tahmine dayali ticarette ise mevcut satig verileri yalmzca anlik reklam gelirinin Otesine
ge¢mektedir. Cocuklarin kisilik 6zelliklerini, sosyal aglarin1 ve olasi yagam seyrini tahmin eden uzun
vadeli algoritmik modeller olusturmak i¢in daha degerli olan ve veri aracisi sirketlerine satilan, o cocuga
ait kapsamli biyografik profildir. FTC calistay1, 13 yasina gelindiginde bir ¢ocukla ilgili halihazirda 72
milyona kadar veri noktasinin toplanabildigini ortaya koymustur (Federal Trade Commission, 2025).

2.4. Boyut 4: Etik Sonuclar — Ozerklik, Riza ve Refah
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Verisellestirme, cocuklarin 6zerkligi iizerinde derin etik sonuglar dogurmaktadir. Ozerklik, bireysel
karar verme kapasitesini ifade etmekte olup hem bilgi gerektirmekte hem de segenekler iizerinde gercek
bir denetim imkénina dayanmaktadir. Algoritmalarin ¢ocuklar i¢in tasarladigi segim mimarisi bu her iki
kosulu da biiyiik dl¢iide ortadan kaldirmaktadir. Cocuklar ne veri toplandigini kavramakta ne de bu
toplamadan kaynaklanan oriintiiler karsisinda gercek anlamda tercih yapabilmektedir (Livingstone &
Third, 2017).

Rizanin gegerliligi meselesi, hem yasal hem de etik acidan tartismali olmaya devam etmektedir. Avrupa
Birligi Genel Veri Koruma Tiiziigii'niin 8. maddesi, 16 yasin altindaki bireyler i¢in yasal temsilci onayini
zorunlu kilmaktadir. Ancak bu mekanizmanin pratikte ebeveynlerin algoritmalarin gercek isleyisini
kavradigini varsaydigi bilinmekte; oysa aragtirmalar bu varsayimin gegerli olmadigini kanitlamaktadir.
Stoilova ve arkadaslar1 (2019) tarafindan ingiltere, iskogya ve Galler'den 150 ¢ocukla yiiriitiilen ¢alisma,
cocuklarin biiyiik g¢ogunlugunun veri toplama ve profillemeden haberdar olmadigini ortaya
koymaktadir. Psikolojik refah boyutunda ise Surgeon General'in giincel raporu, sosyal medyaya ii¢
saatten fazla maruz kalan genclerde anksiyete ve depresyon riskinin iki katina ¢iktigini; on ile on dort
yas grubundaki cocuklarda ise 2010'dan bu yana intihar oranlarmin garpici bigcimde arttigini
belgelemistir (Federal Trade Commission, 2025). Bu bulgular, verisellestirmeyle desteklenen dikkat
mithendisliginin bireysel psikolojik iizerinde somut ve belgelenmis olumsuz etkiler yaratti§ina isaret
etmektedir.

3. MEVCUT DUZENLEYIiCi CERCEVELERIN ELESTIiREL DEGERLENDIRMESi
3.1. COPPA (Cocuklarin Cevrimici Gizliligini Koruma Yasasi)

1998 yilinda yiiriirliige giren COPPA, ABD'de 13 yasin altindaki ¢ocuklara yonelik platformlarda
gecgerli temel diizenleyici cergeveyi olusturmaktadir. 2025 yilinda gergeklestirilen giincellemeler;
biyometrik tanimlayicilari, karma hedef kitleye yonelik platformlari ve hedefli reklamcilik igin ayr1 onay
gerekliliklerini kapsam dahiline almistir (Federal Trade Commission, 2025). Bununla birlikte,
elestirmenler ¢esitli yapisal sinirliliklar1 kamuoyunun giindemine tagimistir: Birincisi, 13 yas siniriin
keyfi oldugu ve bu diizenlemenin 13-17 yas araligindaki ergenleri algoritmik hedeflemenin tim
araglarma kars1 savunmasiz biraktig1 ileri siiriilmektedir. ikincisi, yas dogrulamasimin biiyiik dlciide
kendiliginden bildirilen dogum tarihlerine dayandigi ve bu durumun neredeyse hicbir giivence
saglamadig1 vurgulanmaktadir. Ugiinciisii ise COPPA'min gizlilik yiikiimliiliiklerine odaklandig1 ve
platformlarin tahminleyici veri akislar1 araciligiyla ¢ocuklardan elde ettigi ticari kazanci ele almadigi
elestirisidir (Federal Trade Commission, 2025).

3.2. GDPR Madde 8 — Cocugun Rizasi

Avrupa Birligi'nin Genel Veri Koruma Tiiziigi, tiye devletlerin belirleyecegi 13 ila 16 yas arasindaki
bir esigin altindaki ¢ocuklar i¢in ebeveyn rizasinmi zorunlu kilmakta, ancak bu onay mekanizmasina
yonelik gecerli bir dogrulama yiikiimliiliigii getirmemektedir. Akademik c¢evrelerde yiiriitiilen
tartismalar, GDPR-K uyumlulugunun bir¢cok platformda yalnizca kagit iizerinde kaldigini ortaya
koymaktadir. Cocuk odakli web siteleri iizerinde gerceklestirilen 6l¢iim ¢alismalari, izleme ve hedefli
reklam pratiklerinin GDPR kapsamindaki yetki alanlarinda da AB digindaki alanlara kiyasla benzer
diizeylerde varliginm stirdiirdiigiinii géstermektedir (Moti vd., 2023). Bu durum, diizenleyici gerceveler
ile sektoriin fiill uyum pratikleri arasindaki derin ugurumu goézler 6niine sermektedir.

3.3. UNICEF Cocuklar icin Yapay Zeka Rehberi

UNICEF'in (2021) bu rehberi, ¢ocuk haklar1 perspektifinden yapay zeka sistemleri i¢in yol gosterici
ilkeler ortaya koymaktadir. Adalet ve etki azaltma, gizlilik ve giivenlik, seffaflik ve hesap verebilirlik
ile cocuk katilimma dayali tasarim bu ilkelerin bagsinda gelmektedir. Rehber; gizliligi 6n plana alan
tasarim zorunlulugunu, cocuklarin etkilendigi yapay zeka sistemlerinde bagimsiz denetimleri ve
genclerin sistem tasarim siireglerine dahil edilmesini i¢eren somut 6neriler sunmaktadir. Yonlendirici
nitelikte olmasina karsin bu rehber, COPPA ve GDPR'in sagladig1 baglayici uygulama giivencesinden
yoksundur; ancak kuruluslari algoritma tasariminda daha yiiksek standartlara tasimak icin giiclii bir
normatif mekanizma iglevi gérmektedir. UNICEF'in Cocuklar i¢in Yapay Zeka Rehberi'nin 3.0 siiriimii
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ise Aralik 2025'te yayimlanmis olup yapay zeka destekli CSAM ile veri c¢ekilmesi iizerine
yogunlagsmaktadir (UNICEF, 2025).

3.4. Diizenleyici Bosluklarin Genel Degerlendirmesi

Mevcut diizenleyici cerceveler, verisellestirilmis cocuk tiiketici sorununu ele almada ortak ve belirleyici
bir sinirlilik barindirmaktadir: bu diizenlemeler, veri gizliligini ele alirken veri giidiimli ticari
ticarilestirmeyi ve bunun ¢ocuk refahi ile 6zerkligi iizerindeki birikimli etkisini biiyiik dl¢lide goz ardi
etmektedir. Livingstone ve Stoilova'min (2021) "4C cergevesi" olarak adlandirdigy; Icerik, Iletisim,
Tiiketim ve Davranis risklerini kapsayan biitlinlesik model, mevcut diizenleyici siireclerin yalnizca bir
boyutu —veri gizliligini— yetersiz bicimde karsiladigini agik¢a ortaya koymaktadir. Bu durum,
davranigsal ticarilestirme mekanizmalarin1 dogrudan hedef alan tamamlayici diizenleyici yaklagimlara
duyulan acil ihtiyac1 gozler 6niine sermektedir.

4. POLITIKA VE UYGULAMA ONERILERIi

Kavramsal analize ve diizenleyici degerlendirmeye dayanan bu calisma, alt1 somut politika dnerisi
gelistirmektedir.

Birinci Oneri, ¢ocuk veri ticarilestirmesinin diizenleyici kapsama alinmasidir. Mevcut gizlilik odakl
yaklagimlarin 6tesine gecerek ¢cocuklara iliskin verilerin tahminleyici modeller olusturmak ve iiciincii
taraflara satmak amaciyla kullanilmasini dogrudan kisitlayan diizenlemeler hayata gecirilmelidir.
COPPA kapsamindaki "kigisel bilgi" tanimi, ¢ocuklarin davranigsal profillerini igerecek bi¢imde
genisletilmelidir.

Ikinci 6neri, algoritmik seffaflik zorunlulugu getirilmesidir. Cocuklara yénelik platformlar, icerik
siralamasi ve reklam hedefleme islevlerini yerine getiren algoritmalarin ¢alisma mantigin1 kamuoyuyla
paylagmakla yiikiimli kilinmalidir. Bu seffaflik ylikiimliiliiglinde bagimsiz denetimi miimkiin kilacak
teknik belgeler de yer almalidir.

Ucgiincii 6neri, ¢ocuk dostu yapay zeka tasarim standartlarimin benimsenmesidir. Sonsuz kaydirma,
yanlig yonlendirici aciliyet bildirimleri ve sosyal karsilastirma mekanizmalari gibi tasarim Oriintiilerinin
yasaklanmasi i¢in baglayici standartlar olusturulmalidir. UNICEF'in (2021) Cocuklar i¢in Yapay Zeka
Rehberi'ndeki ilkeler, goniilliililk esasli olmaktan ¢ikarilarak yasal yilikiimliiliik statiisiine taginmalidir.

Dérdiincii 6neri, yas dogrulama mekanizmalarinin gii¢lendirilmesidir. Kendiliginden bildirilen dogum
tarihleri yeterli bir giivence saglamamaktadir. Hem COPPA hem de GDPR; sosyal miithendislige dayali
kolay atlatma yontemlerine karsi dayanikli, teknik agidan gegerliligi kanitlanmis yas dogrulama
mekanizmalarint zorunlu kilacak sekilde giincellenmeli ve ilgili diizenlemelerle uyumlu hale
getirilmelidir.

Besinci oneri, dijital okuryazarli§inin miifredata entegre edilmesidir. Algoritmik okuryazarlik egitimi,
cocuklarin psikolojik gelisim diizeyleriyle uyumlu bi¢imde tasarlanarak miifredata dahil edilmelidir.
Cocuklarin veri toplamanin nasil isledigini kavramalari, mevcut diizenleyici ¢ercevelerin saglayamadigi
bireysel diizeyde bir savunma katmani olusturmaktadir.

Altinc1 Oneri, ¢ocuklarm etkilendigi yapay zeka sistemlerinde bagimsiz denetim zorunlulugudur.
UNICEF'in (2021) tavsiyesine paralel olarak, ¢ocuklara yonelik veri uygulamalarma iligkin yillik
denetimlerin bagimsiz kuruluslar tarafindan gergeklestirilmesi ve kamuoyuyla paylagilmasi yasal bir
zorunluluk haline getirilmelidir.

5. SONUC

"Verisellestirilmis ¢ocuk tiiketici" kavrami, ¢ocuklarin dijital ortamlardaki konumunu niteleyen ikili
gercekligi kavramsal diizeyde dile getirmektedir: ¢ocuklar, hem hedef tiiketiciler hem de ticari deger
iiretiminin temel kaynagi olan veri lireticileridir. Ortaya konan dort boyutlu kavramsal ger¢ceve —veri
yakalama, algoritmik profilleme, ticarilestirme mantig1 ve etik sonuclar— bu siirecin dagitik niteligini
ve sistematik yapisini agik¢a gozler oniine sermektedir.
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Yapilan analizden cikan en temel bulgu sudur: mevcut diizenleyici ¢erceveler yetersiz kalmakta ve
biiylik 6l¢iide yanlis soruyu yanitlamaya ¢alismaktadir. Sorun, yalnizca ¢ocuk verilerinin gizliliginin
korunup korunmadig1 degil; bu verilerin ¢ocuklarm aleyhine ¢alisan ticari sistemler insa etmek amaciyla
kullanilip kullanilmadigidir. Bu yapisal doniisiim; platformlarin tasarim ilkelerini, denetim
mekanizmalarint ve diizenleyici yaklasimlari kokten degistiren yeni bir politika anlayisini zorunlu
kilmaktadir.

Gelecek arastirmalarin odaklanmasi gereken ii¢ oOncelikli alan Onerilmektedir: (1) algoritmik
kisisellestirmenin ¢ocuklarin tercih gelisimi iizerindeki uzun vadeli etkilerini inceleyen boylamsal
caligmalar; (2) farkli iilkelerde farkli diizenleyici yaklagimlarin gergek uyum sonuglart {izerindeki
etkilerini karsilagtirmali olarak degerlendiren politika arastirmalart; (3) cocuklara yonelik platformlarda
gizlilik koruyucu yapay zeka tasariminin teknik uygulanabilirli§ini sinayan miihendislik odakli
caligmalar. Dijital ortamda ¢ocuklugun degeri, ticarilestirme siirecleri tarafindan degil; cocuk haklar
cergevesi tarafindan belirlenmelidir.
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OZET

Yapay zeka teknolojilerinin pazarlama ekosistemine entegrasyonu, cocuklarin dijital tiiketim
deneyimlerini kokli bigimde yeniden insa etmektedir. Kiiresel yapay zeka pazarlama harcamalarinin
2025 itibartyla 47,32 milyar dolara ulagsmasi (Statista, 2025), ¢ocuklara yonelik dijital reklam pazarinin
ise 2033'e kadar 34,87 milyar dolara biiyiimesi dngoriilmektedir (Value Market Research, 2024). Artik
reklamlar yalnizca goriintiilenmemekte; algoritmalar araciligiyla dinamik se¢im ortamlari tasarlanmakta
ve ¢ocuklar bu mithendislik siirecinin farkinda olmadan birer hedef tiiketiciye doniistiirilmektedir. Bu
durum, giinde ortalama 2,5 saat ekran basinda gegiren 6—12 yas grubu cocuklar: ciddi bir etki alanina
sokmaktadir (Common Sense Media, 2023). Bu calisma, yapay zeka destekli pazarlamadaki algoritmik
diirtme olgusunu kavramsal diizeyde ele almakta; davranigsal ekonomi, gelisimsel psikoloji ve yapay
zeka etigi yazinim biitiinlestirerek 6zgiin bir teorik cerceve ortaya koymaktadir. Cift siire¢ teorisi
(Kahneman, 2011) gercevesinde degerlendirilen algoritmik diirtmeler, biligsel onyargilar1 gergek
zamanli bi¢imde hedef alarak ¢ocuklarin karar verme siireglerini yonlendirmektedir. Olgunlagsmamis
ylriitiicii islevler, sosyal ddiile duyarlilik ve ikna farkindaliginin simirliligt (American Psychological
Association [APA], 2004), cocuklar1 bu mekanizmalara kars1 orantisiz dl¢iide savunmasiz kilmaktadir.
Caligma, "rehberlik mi, yoksa manipiilasyon mu?" sorusunu merkeze alarak; seffaflik, hesap verebilirlik
ve ¢ocuk dostu yapay zeka tasarimi ilkeleri etrafinda politika ve uygulama onerileri gelistirmektedir.

Anahtar Kelimeler: Algoritmik diirtme, se¢cim mimarisi, ¢ocuk tiiketiciler, yapay zeka pazarlamasi,
davranissal etki, dijital refah, ¢ift siire¢ teorisi

THE ENGINEERED CONSUMER: AI-DRIVEN CHOICE ARCHITECTURE,
ALGORITHMIC NUDGING, AND BEHAVIORAL INFLUENCE IN CHILD DIGITAL
ENVIRONMENTS

ABSTRACT

The integration of artificial intelligence technologies into the marketing ecosystem is fundamentally
reshaping children's digital consumption experiences. The global Al marketing expenditure is projected
to reach $47.32 billion in 2025 (Statista, 2025), while the children's digital advertising market is forecast
to grow to $34.87 billion by 2033 (Value Market Research, 2024). Advertisements are no longer merely
displayed; rather, dynamic choice environments are engineered through algorithms, transforming
children into target consumers without their awareness. This places children aged 6—12, who spend an
average of 2.5 hours daily on screens (Common Sense Media, 2023), in a significant sphere of influence.
This paper conceptually examines the phenomenon of algorithmic nudging in Al-powered marketing,
presenting an original theoretical framework by integrating behavioral economics, developmental
psychology, and Al ethics literature. Algorithmic nudges, evaluated within the dual process theory
framework (Kahneman, 2011), target cognitive biases in real time to direct children's decision-making
processes. Immature executive functions, sensitivity to social rewards, and limited persuasion awareness
(APA, 2004) render children disproportionately vulnerable to these mechanisms. Centering the question
of "guidance versus manipulation," this study develops policy and practice recommendations around the
principles of transparency, accountability, and child-friendly Al design.
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Keywords: Algorithmic nudging, choice architecture, child consumers, Al marketing, behavioral
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1. GIRIS

Yapay zeka teknolojileri, yalnizca iiriin ve hizmet 6nermekle kalmayip kullanicilarin se¢im ortamlarin
biitliniiyle yeniden yapilandirmaktadir. Bu doniisiim en keskin bigimde, biligsel ve duygusal gelisimini
heniiz tamamlamamis ¢ocuk tiiketiciler s6z konusu oldugunda kendini gostermektedir. Algoritmalarin
tasarladig1 dijital ortamlar; hangi iceriklerin gdriintiilenecegini, hangi tiriinlerin onerilecegini ve hangi
mesajlarin ne zaman iletilecegini titizlikle belirlemektedir. Bu siireg, bireyin bilingli bir tercih yapma
Ozgirliigiinii 6nemli 6l¢iide daraltmaktadir (Thaler & Sunstein, 2008).

Kiiresel olgekte yapay zeka pazarlama harcamalar1 2025 itibariyla 47,32 milyar dolara ulasmistir
(Statista, 2025). Cocuklara yonelik dijital reklam pazart ise 2033 yilina kadar 34,87 milyar dolara
erismesi beklenmektedir (Value Market Research, 2024). Bu ticari genisleme, giinde ortalama 2,5 saat
dijital medya ile etkilesime giren 6—12 yas grubu cocuklari (Common Sense Media, 2023) ciddi bir
algoritmik etki alanina sokmaktadir. Ustelik ¢ocuklara yonelik bu pazarlama girisimlerinin biiyiik
cogunlugu geleneksel reklam formatlarini agarak oyunlastirma, kisisellestirilmis icerik akiglar1 ve sosyal
pekistirme mekanizmalari araciligiyla gergeklesmektedir.

Zuboff (2019), "gbdzetim kapitalizmi" (surveillance capitalism) kavramiyla dikkat cektigi iizere,
platformlar yalnizca kullanici davranislarini izlemekle kalmayip gelecekteki davraniglar sekillendirmek
amaciyla bu verileri sistematik bigimde islemektedir. Cocuklar s6z konusu oldugunda bu durum, heniiz
gelisim siirecinde olan bir zihnin algoritmik manipiilasyon ile erken yasta karsi karsiya kalmasi anlamina
gelmektedir. Mevcut arastirmalar, 7-8 yasin altindaki ¢cocuklarin reklam ikna amacini kavramakta ciddi
giicliikler ¢ektigini ortaya koymaktadir (APA, 2004; Rozendaal vd., 2011). Bu bilissel simirlilik, yapay
zeka destekli kisisellestirme teknikleriyle birlestiginde, ¢ocuklart 6zellikle savunmasiz kilmaktadir.

Bu calisma, s6z konusu boslugu doldurmak amaciyla ii¢ temel literatiir alanin1 biitlinlestiren 6zgiin bir
kavramsal ¢ergeve sunmaktadir: (1) Kahneman'in (2011) ¢ift siire¢ teorisi perspektifinden davranigsal
ekonomi, (2) cocuklarin reklamlara karsi biligsel savunma mekanizmalarini ele alan gelisimsel psikoloji
ve (3) algoritmalarin tasarim etigi baglamindaki yapay zeka etigi. Bildiri boyunca "rehberlik mi, yoksa
manipiilasyon mu?" sorusu ekseninde tartigma yiiriitiilmekte ve ¢ocuk tiiketicilerin dijital haklarinin
korunmasina yonelik politika onerileri gelistirilmektedir

2. KAVRAMSAL CERCEVE
2.1. Algoritmik Diirtme ve Secim Mimarisi

Thaler ve Sunstein (2008) tarafindan kavramsallagtirilan "diirtme" (nudge) kavrami, bireylerin
secimlerini ekonomik tesvikler ya da dogrudan yasaklar yoluyla degil, se¢im g¢evresinin tasarimi
aracihigiyla yonlendiren her tiirlii miidahaleyi kapsamaktadir. Dijital baglamda bu miidahaleler
algoritmik sistemler tarafindan gergek zamanlh olarak uygulanmakta ve bdylece bireysellestirilmis bir
secim mimarisi olusturulmaktadir. Algoritmanin tasarladigi bu cevre; varsayilan ayarlar, igerik
siralamasi, kisisellestirilmis Oneri sistemleri ve sosyal kanit gostergeleri gibi unsurlar1 kapsamaktadir.

Geleneksel diirtme kurami, bireylerin en azindan teorik olarak farkinda oldugu tasarim miidahalelerini
esas almaktadir. Oysa yapay zeka destekli algoritmik diirtmeler, ¢ocuklarin fark edemedigi ya da fark
etmesi son derece gii¢ olan karmasik oriintiiler icermektedir. Bu baglamda Sunstein (2023), "6grenilmis
secim" (learned choice) kavramiyla algoritmalarin giderek artan dngoériiselliginin 6zerk karar almayi
nasil agindirdigina dikkat ¢gekmektedir. Algoritmik diirtmelerin tekrar eden niteligi, zamanla davranigsal
aligkanliklar ve tercih semalari olusturmakta; bu durum o6zellikle heniiz gelismekte olan geng zihinler
acisindan derin kaygilar dogurmaktadir.

2.2. Cift Siire¢ Teorisi ve Bilissel Savunmasizhik
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Kahneman'm (2011) c¢ift siire¢ teorisi, insan bilisini iki birbirinden farkli isleme bicimine gore
modellemektedir: hizli, sezgisel ve otomatik olan Sistem 1 ile yavas, analitik ve bilingli olan Sistem 2.
Dijital pazarlama uygulamalarinin biiyiik ¢ogunlugu, Sistem 1'in tepkiselliginden yararlanmak iizere
tasarlanmaktadir; bu kapsamda canli renkler, zaman baskisi yaratan sayaclar, sosyal kanit mesajlar1 ve
gamification unsurlar1 6ne ¢ikan araglar arasinda yer almaktadir. Yapay zeka teknolojileri, hangi bireyin
hangi anda, hangi tiir Sistem 1 uyaricisina en giiglii tepkiyi verecegini tahmin ederek bu siireci
bireysellestirme kapasitesine sahip oldugu i¢in bu durum &zellikle dikkat ¢ekicidir.

Cocuklar agisindan bu tablo daha da kritik bir anlam kazanmaktadir; zira prefrontal korteksin
olgunlagmasi 25 yasina kadar siirmekte olup bu gecikme, yiiriitiicii islevlerin —diirtii denetimi, karar
verme ve Odiil erteleme— tam anlamiyla gelismesini engellemektedir (Casey vd., 2008). Ustelik
cocuklardaki sosyal ddiil sistemleri heniiz gelisim siirecindedir ve bu durum onlar1 begeni, yorum ve
takipgi sayist gibi sosyal pekistireglere karsi 6zellikle hassas kilmaktadir. Bu islevsel sinirliliklar bir
araya geldiginde, yapay zeka destekli pazarlamanin hedef aldigi biligsel giivenlik agiklarim
derinlestirmektedir.

2.3. Gelisimsel Psikoloji Perspektifinden ikna Farkindahg

Reklam okuryazarligi aragtirmalari, ¢ocuklarin reklamin ikna edici amacini tam anlamiyla kavramaya
yaklasik 7-8 yasinda basladigini; ancak bu anlayisin 10-12 yasina kadar siirekli gelisim gosterdigini
ortaya koymaktadir (APA, 2004; Rozendaal vd., 2011). Van Reijmersdal ve arkadaglar1 (2012) ise 7—
12 yas araligindaki ¢ocuklarla yiiriittiigii deneysel calismada, marka belirginligi ve oyun katiliminin
marka tutumlari tizerinde belirleyici bir etkiye sahip oldugunu; ancak ikna farkindaliginin bu etkilere
kars1 koruyucu bir islev gormedigini belirlemistir. Bu bulgu, salt bilissel farkindaligin algoritmalarin
davranigsal etkilerinden korunmak i¢in yeterli olmadigina dair temel argiimani giiglendirmektedir.

Dijital baglamda durumu daha da karmasik hale getiren sey, yapay zeka destekli pazarlamanin yerel
icerikle kusursuz bicimde i¢c ige gegmesidir. Oyun i¢i reklamlar, influencer destekleri ve
kisisellestirilmis Oneri akiglari, geleneksel reklamcili§i tanimlamada basvurulan sezgisel ipuclarini
etkisiz kilmaktadir. Dijital medyada reklamlarin giderek goriinmez hale gelmesi, cocuklarin sinirli ikna
farkindaligiyla birlesince, yapay zekanin amag icin kullandigi etki mekanizmalarim savusturmayi
neredeyse olanaksiz kilmaktadir.

2.4. Gozetim Kapitalizmi ve Veri Giidiimlii Hedefleme

Zuboff (2019), dijital platformlarin kullanic1 davraniglarini tahmin edilebilir ¢iktilara doniistiirdiigiinii
ve bu siirecte bireyi hem kaynaga hem de {irline indirgedigini 6ne siirmektedir. Cocuklara iligskin veriler
—g0z izleme Orlintiileri, tiklama siireleri, duygusal tepkiler ve sosyal etkilesimler— c¢ocuklara 6zgii
etkililik giivenlik agiklarini tespit etmeye yonelik modellerin egitiminde kullanilabilmektedir. Bu
durum, ticari gozetim ile gelisimsel savunmasizligin kesisiminde ciddi bir etik sorun dogurmaktadir.
Platformlarin ¢ocuk verilerinden elde ettigi ticari fayda, giic dengesizligini yapisal bir nitelik
kazandirmakta ve sektorde niifuz sahibi aktorlerin goniillii bicimde tercih edecegi bir degisikligi
miimkiin kilmamaktadir.

3. TARTISMA: REHBERLIK Mi, MANIPULASYON MU?

Algoritmik diirtme ile manipiilasyon arasindaki smir, kuskusuz tartigmali bir felsefi zemine
dayanmaktadir. Thaler ve Sunstein (2008), bir diirtmenin mesru sayilabilmesi i¢in seffafliga, kolayca
gegersiz kilabilirlige ve bireyin 6zerkligine hizmet etmesine bagl oldugunu vurgulamaktadir. Ancak
yapay zeka sistemleri ¢ogunlukla bu kriterleri karsilamamaktadir: algoritmalar seffaf degildir;
kisisellestirme mekanizmalar yiiksek bir uzmanlik gerektirdiginden devre dis1 birakilmasi giictiir ve s6z
konusu sistemler bireyin tercihlerini yansitmaktan ¢ok bu tercihleri bigimlendirmek iizere tasarlanmistir.

Cocuklar agisindan durum daha da kritik bir hal almaktadir. Bu yas grubunda yiiriitiicii islevlerin heniiz
tam olarak gelismemis olmasi, kisisel veri akislariin kisitlanmasina yonelik 6zerk bir tercih yapma
kapasitesini de sinirlandirmaktadir. Ustelik veri onay1 genellikle ebeveynler tarafindan verilmektedir;
ancak ebeveynlerin algoritmalarin gercek kapsamini anlayip anlamadigi mesru bir soru olarak kalmaya
devam etmektedir. Avrupa Birligi'nin Cocuklara Uygun Tasarim Standartlar1 (Age Appropriate Design
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Code) gibi diizenleyici ¢erceveler bu dengesizligi gidermeye yonelik 6nemli bir ilk adimi temsil etmekle
birlikte, uygulamadaki bosluklar hala belirgindir (Livingstone & Stoilova, 2021).

Cambridge Handbook of Al Consumer Protection'da belirtildigi lizere (Cambridge University Press,
2025), yapay zeka sistemleri, tiiketicilerin en iyi ¢ikarlarina hizmet etmeyen se¢imler yapmalarina yol
acabilecek biligsel 6nyargilardan yararlanabilmektedir. Bu durum, ticari yapay zeka uygulamalarinda
hesap verebilirlik mekanizmalarinin ve tasarim etigi ilkelerinin zorunluluk haline gelmesi gerektigine
isaret etmektedir.

4. POLITIKA VE UYGULAMA ONERILERI
Bu kavramsal analizden hareketle bes temel politika ve uygulama onerisi gelistirilmistir:

Birinci Oneri, seffaflik ve algoritmik agiklama zorunluluguna iliskindir. Platformlarin hangi verilerin
toplandigini ve bu verilerin nasil islendigini ¢gocuk dostu bir dille agiklamasi gerekmektedir. Avrupa
Veri Koruma Tiiziigli'nlin (GDPR) otomatik karar vermeye iligskin agiklama yiikiimliiliikleri, 6zellikle
kiigiikler agisindan genisletilmeli ve gili¢lendirilmelidir.

Ikinci 6neri, cocuk dostu yapay zeka tasarim standartlarinin benimsenmesidir. Cocuklara yonelik
tiriinlerde manipiilatif tasarim Griintiilerinin —kitlik baskisi, sonsuz kaydirma ve sosyal karsilagtirma
mekanizmalari gibi— kullanimi yasaklanmalidir. Bu baglamda UNICEF'in Cocuklar i¢in Yapay Zeka
Ilkeleri (2021) degerli bir baslangi¢ noktas1 sunmaktadir.

Ugiincii 6neri, reklam okuryazarhigmin egitim miifredatina entegrasyonuna yoneliktir. Dijital ve
algoritmik okuryazarlik programlari miifredata dahil edilmeli; ¢ocuklarin ikna farkindaligi gelisimsel
ozellikleri gozetilerek desteklenmelidir (APA, 2004; Rozendaal vd., 2011).

Dordiincti 6neri, ebeveyn araciligina yonelik arac gelistirmeyi kapsamaktadir. Ailelere, algoritmik
hedefleme pratiklerine iliskin ger¢ek zamanli seffaflik saglayacak araglar sunulmalidir. Bu araglarin
teknik kullanicilar disindaki genis bir kitleye hitap edecek bicimde tasarlanmasi biiyilkk 6nem
tasimaktadir.

Besinci 6neri, ¢ocuk tiiketici verilerinin toplanmasina yonelik diizenleyici sinirlamalar getirilmesini
icermektedir. Tahmin modeli egitiminde c¢ocuk davranig verilerinin kullanilmasi ya dogrudan
yasaklanmali ya da sik1 denetime tabi tutulmalidir. ABD'deki Cocuklarin Cevrimi¢i Gizliligini Koruma
Yasasi'nin (COPPA) kapsami, gizlilik korumasimnin Otesine gecerek davramigsal hedeflemeyi de
kapsayacak sekilde genisletilmelidir.

5. SONUC

Bu calisma, cocuk tiiketicilerin giderek artan bir bicimde yapay zeka tarafindan tasarlanan se¢im
ortamlarina maruz kaldigimi1 ve bu durumun ciddi etik ve diizenleyici zorluklar dogurdugunu ortaya
koymaktadir. Kahneman'in ¢ift siireg teorisi (2011), Thaler ve Sunstein'in se¢im mimarisi kurami (2008)
ve Zuboff'un goézetim kapitalizmi analizi (2019) bir arada degerlendirildiginde, kavramsal bir biitiinlesik
ger¢eve olusturmak miimkiin olmaktadir. Bu gerceve, algoritmik diirtmelerin ¢ocuklar lizerindeki
orantisiz etkilerini ve mevcut egitimsel ile yasal savunma mekanizmalarinin yetersizligini agikca ortaya
koymaktadir.

"Rehberlik mi, yoksa manipiilasyon mu?" sorusunun yaniti, tek bir boyuta indirgenemeyecek kadar
karmagsik bir yapi1 sergilemektedir. Bu karmasiklik, kagmilmaz bigimde daha giiglii diizenleyici
mekanizmalara, ¢cocuk merkezli tasarim ilkelerine ve ebeveynlerin algoritmik farkindaligim artirmaya
yonelik kapsaml1 bir yaklasima olan ihtiyaci giindeme getirmektedir. Dijital ortamda ¢ocuklarin sesi ya
korunur ya da o ses sistematik bicimde sessizlestirilir. Bu se¢im, nihayetinde bir deger yargisinin
iiriiniidiir ve bu deger yargisimi sekillendirmek akademisyenlerin, politika yapicilarin ve teknoloji
tasarimcilarinin ortak sorumlulugudur.

Gelecek aragtirmalar igin {i¢ Oncelikli alan Onerilmektedir: (1) farkl iilke baglamlarinda ¢ocuklarin
algoritmik diirtme farkindaligim1 6lgen deneysel calismalar, (2) mevcut diizenleyici ¢ergevelerin
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etkinligini karsilagtirmali olarak degerlendiren politika analizleri ve (3) yapay zeka sistemlerinin ¢ocuk
davranissal sagligi iizerindeki uzun dénemli etkilerini izleyen longitudinal arastirmalar.
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YAG BIiTKIiLERINDE PRIMING UYGULAMALARININ ABiYOTIiK STRES
TOLERANSINA ETKILERI

Nurgiil ERGIN
Bilecik Seyh Edebali Universitesi, Ziraat ve Doga Bilimleri Fakiiltesi,
Tarla Bitkileri Béliimii, Bilecik, TURKIYE, 0000-0003-3105-7504

OZET

Yag bitkileri; insan beslenmesi, yem sanayisi, biyodizel iiretimi ve endistriyel kullanim alanlar
acisindan stratejik dneme sahip tarimsal Urlinlerdir. Ancak iklim degisikligine bagli olarak artan
kuraklik, tuzluluk, yiiksek sicaklik ve diizensiz yagis rejimleri, yag bitkilerinde 6zellikle cimlenme ve
erken fide gelisimi donemlerinde 6nemli verim kayiplarina neden olmaktadir. Bu kritik donemde ortaya
cikan stresler, tarla ¢ikisinda diizensizlik, fide gelisiminde zayiflama, kok ve siirgiin biiyiimesinde
gerileme ve bitki siklifinda azalma ile sonuglanabilmektedir. Bu nedenle stres kosullarinda hizls,
homojen ve giiclii fide ¢ikisin1 destekleyen uygulamalar siirdiiriilebilir yag bitkileri tiretimi agisindan
biiyilk 6nem tagimaktadir. Priming, tohumlarin ekim 6ncesinde kontrollii kosullarinda su veya farkl
kimyasal, biyolojik ya da organik ¢ozeltilerle muamele edilmesi ve radikula ¢ikis1 gerceklesmeden
tekrar kurutulmasi esasina dayanan etkili bir tohum teknolojisidir. Hidropriming, osmopriming,
halopriming, hormonopriming, nutripriming, biyopriming ve nano-priming gibi farkli uygulamalar;
tohumlarda metabolik aktivasyonu hizlandirmakta, membran onarimimi desteklemekte, rezerv
maddelerin mobilizasyonunu artirmakta ve antioksidan savunma sistemini gii¢lendirmektedir.
Literatiirde ayg¢icegi, kolza, soya fasulyesi, aspir, keten, susam ve hintyagi gibi yag bitkilerinde yapilan
caligmalar, priming uygulamalarinin kuraklik ve tuzluluk stresinin olumsuz etkilerini azaltarak
¢imlenme yiizdesi, ¢imlenme hizi, fide yas ve kuru agirligi, kok gelisimi ve stres toleransini
artirabildigini géstermektedir. Bu yoniiyle tohum priming, diisiik maliyetli, cevre dostu ve uygulanabilir
bir yaklagim olarak yag bitkilerinde abiyotik stres yonetiminde 6nemli bir potansiyele sahiptir.

Anahtar Kelimeler: Yag bitkileri, priming, abiyotik stres

ABSTRACT

Oilseed crops are strategically important agricultural commodities due to their wide use in human
nutrition, animal feed, biodiesel production, and various industrial sectors. However, abiotic stress
factors such as drought, salinity, high temperature, and irregular precipitation patterns, which are
becoming more severe under climate change, significantly limit oilseed crop production. Germination
and early seedling growth are among the most sensitive developmental stages, during which stress
conditions may cause poor field emergence, weak seedling establishment, reduced root and shoot
growth, and ultimately yield losses. Therefore, practices that promote rapid, uniform, and vigorous
seedling emergence under stress conditions are of great importance for sustainable oilseed
production.Seed priming is an effective pre-sowing seed technology based on controlled hydration of
seeds with water or various chemical, biological, or organic solutions, followed by re-drying before
radicle protrusion occurs. Different priming techniques, including hydropriming, osmopriming,
halopriming, hormonal priming, nutripriming, biopriming, and nano-priming, may enhance metabolic
activation, membrane repair, reserve mobilization, antioxidant defense, and stress-responsive
mechanisms in seeds. Studies conducted on oilseed crops such as sunflower, rapeseed/canola, soybean,
safflower, flax, sesame, and castor bean indicate that seed priming can alleviate the adverse effects of
drought and salinity stress by improving germination percentage, germination rate, seedling fresh and
dry weight, root development, and overall stress tolerance. In particular, priming treatments may reduce
oxidative damage, improve osmotic adjustment, support ion homeostasis, and enhance early seedling
vigor under unfavorable environmental conditions. Therefore, seed priming represents a low-cost,
environmentally friendly, and practically applicable strategy for improving abiotic stress tolerance in
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oilseed crops. Further studies should focus on species- and cultivar-specific priming protocols, field
validation, and the effects of priming on oil yield and quality.

Keywords: Oilseed crops, seed priming, abiotic stress

GIRIS

Yag bitkileri; insan beslenmesi, yem sanayisi, biyodizel iiretimi ve endistriyel kullanim alanlar
acisindan stratejik oneme sahip {iriin gruplarindan biridir. Aygicegi (Helianthus annuus L.), kolza/kanola
(Brassica napus L.), soya fasulyesi (Glycine max L.), aspir (Carthamus tinctorius L.), keten (Linum
usitatissimum L.), susam (Sesamum indicum L.) ve hintyagi (Ricinus communis L.) bu grup icerisinde
one cikan tiirlerdir. Bu bitkilerden yiiksek ve kaliteli verim elde edilebilmesi, genetik potansiyelin
yaninda cevresel kosullarin uygunluguna ve 6zellikle erken gelisme donemindeki bitki performansina
baghdir.

Iklim degisikligiyle birlikte kuraklik, tuzluluk, yiiksek sicaklik ve diizensiz yagis gibi abiyotik stres
faktorleri tarimsal tiretimi daha fazla simirlandirmaktadir. Bu stresler bitkilerde su aliminin azalmasina,
iyon dengesinin bozulmasina, fotosentezin baskilanmasina ve biilylimenin yavaglamasina neden
olabilmektedir. Yag bitkilerinde ¢imlenme ve erken fide gelisimi déonemleri bu gevresel olumsuzluklara
kars1 oldukca hassastir. Bu donemde ortaya cikan stresler, tarla ¢ikisinda diizensizlik, zayif fide gelisimi
ve bitki sikliginda azalma ile sonuglanabilir.

Tohum kalitesi ve hizli fide olusumu, 6zellikle stres kosullarinda tiretim basarisini belirleyen temel
unsurlardandir. Bu nedenle ekim 6ncesi tohum uygulamalari, ¢cimlenme performansini artirmak ve erken
donem stres zararini azaltmak amaciyla giderek daha fazla 6nem kazanmaktadir. Bu uygulamalar i¢inde
tohum priming, diisiik maliyetli, ¢evre dostu ve uygulanabilir bir yaklagim olarak 6ne ¢ikmaktadir.
Priming, tohumlarin kontrolli hidrasyon kosullarinda muamele edilmesi ve radikula ¢ikist
gerceklesmeden yeniden kurutulmasi esasina dayanan bir tekniktir. Bu islem, tohumlarin ekim
sonrasinda daha hizli ve homojen ¢imlenmesine katki saglayabilmektedir (Paparella vd., 2015; Farooq
vd., 2019).

Yag bitkilerinde priming uygulamalar 6zellikle kuraklik ve tuzluluk gibi stres kosullarinda dikkat
cekmektedir. Ayciceginde yapilan calismalar, ekim oncesi tohum uygulamalarinin tuz ve kuraklik
stresinde ¢cimlenme ve fide gelisimini iyilestirebildigini gdstermistir (Kaya vd., 2006). Benzer sekilde
farkl: tarla bitkilerinde yiiriitiilen ¢aligmalar, primingin stres kosullarinda ¢ikis basarisi, fide giicii ve
bitki gelisimi {izerinde olumlu etkiler olusturabilecegini ortaya koymaktadir (Ashraf ve Foolad, 2005;
Farooq vd., 2019). Bununla birlikte priming uygulamalarinin basgarisi; bitki tiirli, ¢esit, tohumun
fizyolojik durumu, kullanilan priming ajani, uygulama siiresi, doz, kurutma kosullar1 ve stresin siddetine
bagl olarak degismektedir. Bu nedenle yag bitkilerinde priming uygulamalarinin etkilerinin tiir ve stres
faktorli bazinda degerlendirilmesi gerekmektedir.

Bu derlemenin amaci, yag bitkilerinde tohum priming uygulamalariin abiyotik stres toleransina
etkilerini literatlir temelinde degerlendirmektir. Bu kapsamda priming kavrami, baglica uygulama
yontemleri, fizyolojik etkileri ve kuraklik ile tuzluluk stresi altindaki rolii ele alinacak; ayrica aygicegi,
kolza, soya fasulyesi, aspir, keten, susam ve hintyagi gibi 6nemli yag bitkileri agisindan uygulanabilirligi
tartisilacaktir.

PRIMING KAVRAMI VE FiZYOLOJiK MEKANIiZMALARI

Priming, ¢imlenme Oncesinde tohumlarin kontrollii kosullarda su veya farkli ¢ozeltilerle muamele
edilmesi ve radikula ¢ikigi gergeklesmeden yeniden kurutulmasi esasina dayanan bir tohum
teknolojisidir. Bu uygulamanin temel amaci, ¢imlenme i¢in gerekli metabolik siirecleri aktive ederek
tohumu ekim sonrasinda daha hizli ve diizenli ¢cimlenmeye hazirlamaktir. Son yillarda priming, tohum
performansini artirmaya yonelik en etkili ve ekonomik uygulamalardan biri olarak kabul edilmektedir
(Paparella vd., 2015; Farooq vd., 2019).

316



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

Cimlenme siireci genel olarak ii¢ asamada gerceklesmektedir. [k asamada tohum hizl bir sekilde su alir
(imbibisyon), ikinci asamada metabolik faaliyetler yeniden baslar ve ligiincli agsamada radikula ¢ikist
gergeklesir. Priming uygulamalari, ¢cimlenmenin ilk iki asamasinin kontrolli sekilde gerceklesmesini
saglarken radikula ¢ikisini engeller. Boylece tohumlar ekim sonrasinda ¢imlenme siirecine daha ileri bir
fizyolojik seviyeden baslayabilmektedir (Paparella vd., 2015). Priming sirasinda meydana gelen en
onemli degisimlerden biri hiicre zarlarinin yeniden diizenlenmesidir. Kuru tohumlarda hiicre
membranlar1 kismen diizensiz bir yap1 gosterirken, kontrollii hidrasyon bu yapilarin yeniden organize
olmasini saglar. Bu durum su aliminin daha diizenli gergeklesmesine katkida bulunur ve hiicresel
biitiinliiglin korunmasini destekler (Lutts vd., 2016).

Kontrolli hidrasyon ayni zamanda tohumda c¢esitli onarim mekanizmalarimi da harekete gegirir.
Depolama siiresince meydana gelen bazi hiicresel hasarlar bu siirecte giderilebilir. DNA onarimi, protein
sentezi ve ¢esitli metabolik diizenlemeler priming sirasinda aktive olan siirecler arasinda yer almaktadir.
Bu nedenle priming, 6zellikle canlilik diizeyi azalmaya baglamis tohumlarda ¢imlenme performansin
iyilestirebilmektedir (Paparella vd., 2015). Priming uygulamalarinin bir diger 6énemli etkisi enerji
metabolizmasinin yeniden aktive edilmesidir. Cimlenme sirasinda embriyonun gelisebilmesi i¢in
gerekli enerji, tohum rezervlerinden saglanmaktadir. Priming uygulamasi ile solunum faaliyetleri
baglamakta ve rezerv maddelerin par¢alanmasinda gorev alan enzimlerin aktivitesi artmaktadir. Boylece
¢imlenme sonrasinda embriyo gelisimi i¢in gerekli enerji ve yap1 taslari daha hizli saglanabilmektedir
(Farooq vd., 2019). Priming uygulamalari ayn1 zamanda bitkilerin antioksidan savunma sistemi tizerinde
de etkili olabilmektedir. Cimlenme sirasinda ve stres kosullarinda olusan reaktif oksijen tiirleri hiicresel
yapilara zarar verebilmektedir. Priming islemi, siiperoksit dismutaz, katalaz ve peroksidaz gibi
antioksidan  enzimlerin  aktivitesini artirarak  oksidatif hasarin  sinirlandirilmasina  katki
saglayabilmektedir (Marthandan vd., 2020).

Son yillarda yapilan ¢alismalar, primingin yalnizca ¢imlenme siirecini hizlandiran bir uygulama
olmadigini, ayni zamanda bitkilerde "stres hafizas1" olarak tanimlanan bir fizyolojik hazirlik
olusturabilecegini gostermektedir. Priming uygulanmis tohumlar, daha sonraki gelisme donemlerinde
karsilagtiklar1 ¢evresel streslere daha hizli ve etkili yanit verebilmektedir. Bu durumun stresle iligkili
genlerin diizenlenmesi, sinyal mekanizmalarinin aktive edilmesi ve bazi epigenetik degisikliklerle
iligkili oldugu disiiniilmektedir (Chen ve Arora, 2013). Primingin etkinligi kullanilan uygulama
yontemine, tiir ve c¢eside, uygulama siiresine ve ¢evresel kosullara bagl olarak degisebilmektedir.
Bununla birlikte genel olarak degerlendirildiginde priming; ¢imlenme hizini artiran, ¢ikisi diizenleyen
ve tohum performansini iyilestiren 6nemli bir ekim 6ncesi uygulama olarak kabul edilmektedir (Farooq
vd., 2019).

PRIMING YONTEMLERI

Tohum priming uygulamalari, kullanilan ajan ve uygulama sekline gore farkli gruplara ayrilmaktadir.
Temel amag ayni olmakla birlikte, kullanilan yontemler tohumun fizyolojik durumunu farkli yollarla
etkileyebilmektedir. Giliniimiizde hidropriming, osmopriming, halopriming, hormon primingi,
nutripriming, biyopriming ve nano-priming en yaygin kullanilan ydntemler arasinda yer almaktadir
(Paparella vd., 2015; Farooq vd., 2019).

1. Hidropriming: Tohumlarin belirli bir siire saf su igerisinde bekletilmesi ve daha sonra baglangi¢ nem
diizeyine kadar kurutulmasi esasma dayanmaktadir. En basit ve ekonomik priming yontemidir.
Kimyasal madde gerektirmemesi, kolay uygulanabilir olmasi1 ve ¢evre dostu bir yaklasim sunmasi
nedeniyle 6zellikle tiretici kosullarinda yaygin kullanim potansiyeline sahiptir (Farooq vd., 2019). Bu
yontemde basari; uygulama siiresi, sicaklik ve kurutma kosullarina baglidir. Yetersiz siire metabolik
aktivasyonun gergeklesmesini engellerken, asir1 siire radikula ¢ikisina neden olabilir. Hidropriming
ozellikle ¢ikisin diizensiz oldugu ¢evre kosullarinda ¢imlenme performansini iyilestirmek amaciyla
kullanilmaktadir (Paparella vd., 2015).

2. Osmopriming: Tohumlarin diisiik osmotik potansiyele sahip ¢ozeltiler icerisinde bekletilmesi esasina
dayanir. Bu amagla en yaygin kullanilan maddeler polietilen glikol (PEG), mannitol ve sorbitoldiir. Bu
cozeltiler su alimini kontrollii sekilde sinirlandirarak radikula ¢ikigini 6nlerken metabolik siireclerin
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devam etmesine olanak saglar (Ashraf ve Foolad, 2005). Osmopriming &zellikle su kisitliligi bulunan
cevre kosullarinda O6nem kazanmistir. Yontemin etkinligi kullanilan osmotik maddenin tiiriine,
konsantrasyonuna ve uygulama siiresine bagh olarak degismektedir. Tarla bitkilerinde en yaygin
arastirilan priming yontemlerinden biri olarak kabul edilmektedir (Farooq vd., 2019).

3. Halopriming: Tohumlarin belirli tuz ¢zeltileri icerisinde bekletilmesi esasina dayanan bir yontemdir.
Uygulamalarda genellikle potasyum nitrat (KNOs), potasyum kloriir (KCI), kalsiyum kloriir (CaClz) ve
sodyum kloriir (NaCl) kullanilmaktadir (Ashraf ve Foolad, 2005). Halopriming uygulamalarinda
kullanilan tuz tiirli ve konsantrasyonu biiyiik 6nem tasimaktadir. Diisiik konsantrasyonlar olumlu etkiler
olusturabilirken, yiiksek dozlar tohum canlilig1 iizerinde olumsuz sonuglar dogurabilmektedir. Ozellikle
tuzluluk sorununun yaygin oldugu bélgelerde bu yontem yaygin sekilde aragtirllmaktadir (Kaya vd.,
20006).

4. Hormon Primingi: Bitki biiylime diizenleyicileri kullanilarak gerceklestirilen uygulamalari
kapsamaktadir. Bu amagla gibberellik asit (GAs), salisilik asit, jasmonik asit, absisik asit, kinetin,
melatonin ve c¢esitli poliaminler kullanilabilmektedir (Paparella vd., 2015; Saadat ve Sedghi, 2024).
Bitki hormonlar diisiik konsantrasyonlarda etkili oldugundan uygulama dozunun dogru belirlenmesi
gerekmektedir. Son yillarda 6zellikle salisilik asit ve melatonin uygulamalarina yonelik ¢aligmalarin
sayisinda 6nemli artis gézlenmistir (Farooq vd., 2019).

5. Nutripriming: Tohumlarin makro ve mikro besin elementleri iceren ¢ozeltilerle muamele edilmesini
ifade etmektedir. Cinko (Zn), demir (Fe), mangan (Mn), bor (B), molibden (Mo) ve fosfor (P) bu amagla
kullanilan baglica elementlerdir (Devika vd., 2021). Bu yontem, 6zellikle besin elementi eksikliklerinin
yaygin oldugu bolgelerde tohumun baslangic gelisimini desteklemek amaciyla kullanilmaktadir.
Nutripriming ayn1 zamanda tohum zenginlestirme (seed fortification) uygulamalariyla da
iligkilendirilmektedir (Farooq vd., 2019).

6. Biyopriming: Tohumlarin yararli mikroorganizmalarla muamele edilmesine dayanan bir yontemdir.
Bu uygulamalarda genellikle bitki gelisimini tesvik eden rizobakteriler (PGPR), mikorizal mantarlar ve
cesitli biyolojik kontrol etmenleri kullanilmaktadir (Lutts vd., 2016). Biyopriming, son yillarda
stirdiriilebilir tartm uygulamalarinin 6nemli bilesenlerinden biri haline gelmistir. Kimyasal girdilerin
azaltilmasi ve ¢evre dostu uygulamalara olan ilginin artmasi, bu yontemin énemini daha da artirmistir
(Devika vd., 2021).

7. Nano-Priming: Nano-priming, nanoteknolojinin tohum teknolojisine uygulanmasiyla ortaya ¢ikan
yeni nesil bir priming yaklasimidir. Bu yontemde ¢inko oksit (ZnO), titanyum dioksit (TiO2), silikon
dioksit (SiO2) ve demir oksit (Fe20s) gibi nanopartikiiller kullanilabilmektedir (Mahakham vd., 2017).
Nano-priming son yillarda hizla gelisen bir arastirma alan1 olmakla birlikte, ¢evresel etkileri ve uzun
donem giivenilirligi konusunda daha fazla calismaya ihtiya¢ duyulmaktadir. Buna ragmen bir¢ok
arastirmaci tarafindan gelecegin priming teknolojilerinden biri olarak degerlendirilmektedir (Paparella
vd., 2015).

KURAKLIK STRESi ALTINDA TOHUM PRiMIiNG UYGULAMALARI

Kuraklik, diinya genelinde tarimsal {iretimi sinirlandiran en 6nemli abiyotik stres faktdrlerinden biridir.
Kiiresel iklim degisikliginin etkisiyle bir¢ok bolgede yagis rejimlerinin degismesi, buharlasmanin
artmas1 ve su kaynaklarinin azalmasi kuraklik problemini daha da énemli hale getirmistir. Ozellikle
kurak ve yar1 kurak bolgelerde yetistirilen yag bitkilerinde kuraklik, ¢imlenmeden hasada kadar tim
gelisme donemlerini etkileyebilmektedir (Farooq vd., 2012). Kuraklik stresinin ilk etkileri genellikle
¢imlenme ve erken fide gelisimi doneminde ortaya ¢ikmaktadir. Toprakta yeterli su bulunmadiginda
tohumun imbibisyon siireci yavaglamakta, c¢imlenme gecikmekte ve fide c¢ikisi diizensiz hale
gelmektedir. Bu durum bitki sikliginda azalmaya ve sonug¢ olarak verim kayiplarima neden
olabilmektedir. Ozellikle aygcicegi, kolza ve soya gibi yag bitkilerinde erken dénem su eksikligi,
ilerleyen gelisme donemlerini de olumsuz etkileyebilmektedir (Ashraf ve Foolad, 2005).

Tohum priming uygulamalari, kuraklik kosullarinda ortaya c¢ikan bu olumsuzluklarin azaltilmasina
yonelik etkili yaklagimlardan biri olarak degerlendirilmektedir. Yapilan ¢alismalar, priming uygulanmis
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tohumlarin diisiik su potansiyeline sahip ortamlarda daha yiiksek ¢cimlenme orani ve daha hizli ¢ikis
gosterebildigini ortaya koymustur. Bu durum, priming sirasinda gergeklesen metabolik hazirligin ekim
sonrast donemde avantaj saglamasiyla agiklanmaktadir (Paparella vd., 2015). Kuraklik kosullarinda
glicli bir kok sistemi bitkinin hayatta kalabilmesi agisindan kritik 6neme sahiptir. Priming
uygulamalarinin bir¢ok tiirde kdk uzunlugu, kdk hacmi ve kok kuru agirligt tizerinde olumlu etkiler
olusturdugu bildirilmektedir. Daha gelismis kok sistemi, bitkinin topraktaki sinirli su kaynaklarindan
daha etkin yararlanmasina olanak saglamaktadir (Marthandan vd., 2020).

Kuraklik stresi ayni zamanda hiicrelerde oksidatif stres olusumuna neden olmaktadir. Su eksikligi
kosullarinda reaktif oksijen tiirlerinin {iretimi artmakta ve bu durum membran yapilarinda, proteinlerde
ve niikleik asitlerde hasara yol agabilmektedir. Priming uygulamalarinin antioksidan enzim sistemlerini
destekleyerek bu zararlar1 sinirlandirabildigi bildirilmektedir. Bu nedenle priming, yalnizca ¢imlenme
asamasinda degil, erken fide gelisiminde de koruyucu etki gosterebilmektedir (Marthandan vd., 2020;
Chen ve Arora, 2013). Kuraklik altinda bitkilerde fotosentetik aktivite de dnemli 6l¢iide etkilenmektedir.
Stomalarin kapanmasi nedeniyle karbondioksit alimi azalmakta ve fotosentez hizi diismektedir. Bazi
caligmalar, priming uygulanmis bitkilerde klorofil iceriginin ve fotosentetik performansin daha iyi
korunabildigini gostermektedir. Bunun sonucunda fide gelisimi ve biyokiitle olusumu daha az zarar
gorebilmektedir (Farooq vd., 2019). Yag bitkileri iizerinde yiiriitiilen ¢aligmalar da benzer sonuglar
ortaya koymaktadir. Ayg¢iceginde yapilan arastirmalarda KNOs ve hidropriming uygulamalarinin
kuraklik kosullarinda ¢imlenme yiizdesi ve fide gelisimini artirdig1 bildirilmistir (Kaya vd., 2006). Soya
fasulyesinde yapilan c¢alismalar ise priming uygulamalarinin kuraklik altinda ¢ikis basarisim
artirabildigini ve fide gelisimini destekleyebildigini gdstermektedir. Benzer sekilde kolza ve aspir
iizerinde yiiriitilen arastirmalar da primingin erken donem gelisim iizerinde olumlu etkiler
olusturabilecegini ortaya koymaktadir (Farooq vd., 2019). Son yillarda yapilan arastirmalar, priming
uygulamalarinin yalnizca erken gelisme doneminde degil, bitkinin sonraki gelisim evrelerinde de
olumlu etkiler olusturabilecegini gostermektedir. Ozellikle kuraklik stresine karsi gelisen fizyolojik
hazirlik durumu, bitkinin daha sonraki donemlerde stres kosullarina uyumunu kolaylastirabilmektedir.
Bu durum bazi arastirmacilar tarafindan "stres hafizas1" kavrami ile agiklanmaktadir (Chen ve Arora,
2013).

Genel olarak degerlendirildiginde, tohum priming uygulamalar1 kuraklik kosullarinda ¢imlenme
basarisinin artirilmasi, fide gelisiminin desteklenmesi ve bitkinin erken donem stres zararlarinin
azaltilmasi agisindan 6nemli bir potansiyele sahiptir. Bununla birlikte tiir, ¢esit, ¢cevre kosullar1 ve
kullanilan priming yontemine bagli olarak farkli sonuclar elde edilebildiginden, yag bitkilerine 6zgii
uygulama protokollerinin gelistirilmesine ihtiya¢ duyulmaktadir.

TUZLULUK STRESi ALTINDA TOHUM PRiIMiNG UYGULAMALARI

Tuzluluk, gliniimiizde tarimsal iiretimi tehdit eden en 6nemli ¢evresel sorunlardan biridir. Yanlis sulama
uygulamalari, yetersiz drenaj, yiiksek buharlagma ve iklim degisikligi gibi faktorler, tarim topraklarinda
tuz birikimini hizlandirmaktadir. Birlesmis Milletler Gida ve Tarim Orgiitii (FAO) verilerine gére diinya
genelinde 6nemli miktarda tarim alan1 tuzluluk probleminden etkilenmektedir. Bu durum &zellikle kurak
ve yar1 kurak bolgelerde yetistirilen bitkiler i¢in 6nemli bir verim sinirlayici faktdr olusturmaktadir
(FAO ve ITPS, 2021).

Bitkiler agisindan tuzluluk stresi iki temel mekanizma ile etkili olmaktadir. Ik asamada yiiksek tuz
konsantrasyonu nedeniyle toprak ¢ozeltisinin osmotik potansiyeli diismekte ve bitkilerin su alimi
zorlagmaktadir. Daha sonraki asamalarda ise 6zellikle sodyum (Na*) ve klor (Cl7) iyonlarimin asir
birikimi iyon toksisitesine neden olmaktadir. Bu durum hiicre metabolizmasinin bozulmasina, besin
elementi aliminin azalmasina ve biiyiimenin baskilanmasina yol agmaktadir (Munns ve Tester, 2008).
Tuzluluk stresinin ilk etkileri genellikle ¢imlenme doneminde gorilmektedir. Yiiksek tuz
konsantrasyonu tohumun su alimini sinirlandirmakta, ¢imlenme siiresini uzatmakta ve fide ¢ikisin
azaltabilmektedir. Erken donemde meydana gelen bu olumsuzluklar, bitki gelisiminin ilerleyen
asamalarinda da etkisini siirdiirebilmektedir. Bu nedenle tuzlu kosullarda basarili bir ¢imlenme ve ¢ikis
performansi, iretimin devamliligi acisindan biiyiik 6nem tasimaktadir (Ashraf ve Foolad, 2005).

319



ISPEC INTERNATIONAL CONGRESS ON SCIENTIFIC COOPERATION &
INTERDISCIPLINARY RESEARCH

Tohum priming uygulamalari, tuzluluk stresinin ¢imlenme ve fide gelisimi {izerindeki olumsuz etkilerini
azaltmada etkili yontemlerden biri olarak kabul edilmektedir. Priming uygulanmis tohumlar, tuzlu
ortamlarda daha yliksek ¢imlenme yiizdesi ve daha kisa ¢gimlenme siiresi gosterebilmektedir. Bu durum,
tohumun ¢imlenme Oncesinde fizyolojik olarak hazirlanmasi ve stres kosullarina daha hizli uyum
saglayabilmesi ile iligskilendirilmektedir (Farooq evd., 2019). Tuzluluk altinda bitkilerde meydana gelen
temel sorunlardan biri iyon dengesinin bozulmasidir. Ozellikle Na* iyonlarmnin agir1 birikimi, potasyum
(K*) gibi yasamsal éneme sahip elementlerin alimini sinirlandirabilmektedir. Priming uygulamalarinin
bazi durumlarda K*/Na* dengesinin korunmasma katki saglayabildigi ve bdylece hiicresel
fonksiyonlarin siirdiiriilmesine yardimci oldugu bildirilmektedir (Ashraf ve Foolad, 2005; Hameed vd.
2025).

Tuz stresi ayn1 zamanda bitkilerde oksidatif stres olusumunu da artirmaktadir. Reaktif oksijen tiirlerinin
asir1 Uretimi hiicre zarlarinda lipid peroksidasyonuna, protein yapilarinda bozulmaya ve enzim
aktivitelerinde azalmaya neden olabilmektedir. Priming uygulamalarinin antioksidan savunma sistemini
destekleyerek bu zararlar1 azaltabildigi ve hiicresel biitlinliiglin korunmasina katkida bulundugu
belirtilmektedir (Marthandan vd., 2020). Yag bitkileri lizerinde gergeklestirilen ¢alismalar, priming
uygulamalarinin tuzluluk kosullarinda olumlu sonuglar verebildigini gostermektedir. Aygigeginde
yapilan arastirmalarda hidropriming ve KNOs uygulamalarinin NaCl stresi altinda ¢gimlenme oran1 ve
fide gelisimini iyilestirdigi bildirilmistir (Kaya vd., 2006). Benzer sekilde kolza, soya fasulyesi ve aspir
tizerinde yiiriitiilen ¢aligmalarda da priming uygulamalarinin fide canliligini koruyabildigi ve erken
donem biiylimeyi destekleyebildigi rapor edilmistir (Farooq vd., 2019). Son yillarda tuzluluk stresine
karsi kullanilan priming yaklasimlari cesitlenmistir. Geleneksel hidropriming ve halopriming
uygulamalarina ek olarak salisilik asit, melatonin ve gesitli biyolojik ajanlarin kullanildig1 priming
uygulamalar1 da arastirilmaktadir. Ayrica nano-priming c¢alismalari, tuzluluk altinda tohum
performansint artirmaya yonelik yeni arastirma alanlarindan biri olarak dikkat cekmektedir (Paparella
vd., 2015).

Yag bitkileri agisindan degerlendirildiginde, tuzluluk stresinin 6zellikle ¢cimlenme ve erken fide gelisimi
donemlerinde 6nemli kayiplara yol agabildigi goriilmektedir. Bu nedenle priming uygulamalari, tuzlu
alanlarda iiretim basarisinin artirilmasi i¢in uygulanabilir ve ekonomik yontemlerden biri olarak
degerlendirilmektedir. Ancak farkli tiir ve gesitlerin tuzluluga verdikleri yanitlar degisebildiginden, her
yag bitkisi i¢in uygun priming protokoliiniin belirlenmesi gerekmektedir.

YAG BIiTKILERINDE TOHUM PRIMING UYGULAMALARI

1. Aygicegi (Helianthus annuus L.): Bitkisel yag iiretiminde 6dnemli bir yere sahip olup farkli ¢evre
kosullarina uyum saglayabilen bir tiirdiir. Bununla birlikte ¢cimlenme ve erken fide gelisimi doneminde
kuraklik ve tuzluluk gibi stres faktorlerinden belirgin sekilde etkilenebilmektedir. Bu nedenle
aycigeginde ekim Oncesi tohum uygulamalari, 6zellikle stres kosullarinda ¢ikis basarisini artirmak
amaciyla arastirilan konular arasinda yer almaktadir. Kaya vd. (2006), ay¢icegi tohumlarinda farkli ekim
oncesi uygulamalarin NaCl ve PEG ile olusturulan tuz ve kuraklik stresi altindaki etkilerini incelemistir.
Caligmada tuz ve kuraklik stresinin ¢imlenmeyi geciktirdigi, stres siddeti arttik¢a fide gelisiminin
zayifladigr bildirilmistir. Bununla birlikte hidropriming uygulamasinin hem tuz hem de kuraklik
kosullarinda ¢imlenme ve fide gelisimini olumlu yonde etkiledigi belirtilmistir. Aragtirmacilar, ayni su
potansiyelinde PEG uygulamasinin NaCl’ye gore daha baskilayict oldugunu ve ¢imlenmedeki
azalmanin biiyiik ol¢iide osmotik etkiyle iligkili oldugunu vurgulamistir. Aygigegi lizerinde yiiriitiilen
caligmalar, priming uygulamalarinin 6zellikle erken gelisme donemindeki stres zararini azaltmada
onemli bir potansiyel tasidigini gostermektedir (Turan ve Yagei, 2025). Hidropriming gibi basit
uygulamalarin dahi ¢imlenme orani, kdk ve siirgiin gelisimi ile fide canlilii iizerinde olumlu etkiler
olusturabilmesi, bu yontemin pratik iiretim kosullarinda degerlendirilebilecegini diislindiirmektedir.
Ancak c¢esit farkliliklari, tohum kalitesi, uygulama siiresi ve stres diizeyi sonuglart énemli Slgiide
etkileyebileceginden, ayciceginde priming protokollerinin ¢esit bazinda optimize edilmesi
gerekmektedir.

2. Kolza/Kanola (Brassica napus L.): Yiiksek yag icerigi ve biyodizel potansiyeli nedeniyle diinyada
onemli yag bitkilerinden biridir. Ancak 6zellikle cimlenme ve fide doneminde tuzluluk, diisiik sicaklik
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ve kuraklik gibi streslerden etkilenebilmektedir. Kiiciik tohumlu bir tiir olmasi, erken dénem cevresel
kosullara duyarliligini artirmakta ve ¢ikis basarisini iiretim agisindan kritik hale getirmektedir. Igbal vd.
(2022), kanola tohumlarinda CaCl> priming uygulamasinin tuzluluk stresi altinda ¢imlenme, gaz
degisimi, klorofil igerigi ve antioksidan enzimler iizerindeki etkilerini incelemistir. Arastirmada
tuzlulugun ¢imlenme ve bitki gelisimini olumsuz etkiledigi, buna karsilik CaCl. ile yapilan priming
uygulamasmin stres kosullarinda fizyolojik performansi destekleyebildigi bildirilmistir. Bu sonug,
kalsiyum i¢eren priming uygulamalarinin hiicre zarlarmin korunmasi ve stres yanitlarinin diizenlenmesi
acisindan onemli olabilecegini gdstermektedir. Son yillarda yapilan bagka kanola caligsmalarinda da su
ve NaCl priminginin ¢imlenme ve erken gelisme iizerine etkileri degerlendirilmistir. Bu ¢aligmalar,
diisiik diizeyli NaCl uygulamalarinin bazi kosullarda priming ajanmi olarak kullanilabilecegini, ancak
dozun dikkatli belirlenmesi gerektigini gostermektedir. Yiiksek tuz konsantrasyonlart dogrudan stres
kaynagina doniisebileceginden, halopriming uygulamalarinda konsantrasyon ve siire optimizasyonu
bliyiik 6nem tasimaktadir. Kanola agisindan degerlendirildiginde priming uygulamalari, 6zellikle
tuzluluk ve su kisit1 bulunan alanlarda ¢ikis basarisini artirabilecek destekleyici bir uygulama olarak 6ne
¢ikmaktadir. Bununla birlikte laboratuvar kosullarinda elde edilen olumlu sonuglarin tarla kosullarinda
dogrulanmasi gereklidir. Ciinkii toprak yapisi, nem durumu, sicaklik, ¢esit farklilig1 ve ekim derinligi
gibi faktorler priming uygulamalarinin etkinligini degistirebilmektedir.

3. Soya Fasulyesi (Glycine max L.): hem yag hem de protein icerigi nedeniyle diinyada stratejik 6neme
sahip bitkilerden biridir. Yag bitkileri i¢cinde farkli bir konuma sahip olan soya, ayn1 zamanda baklagil
olmas1 nedeniyle biyolojik azot fiksasyonu agisindan da degerlidir. Ancak ¢imlenme ve erken fide
gelisimi doneminde tuzluluk, kuraklik ve diisiikk sicaklik gibi streslerden zarar gorebilmektedir.
Miladinov vd. (2020) tarafindan yiiriitiilen ¢calismada, soya fasulyesinde KNOs, askorbik asit ve KCl ile
yapilan priming uygulamalarimin farklt NaCl konsantrasyonlari altinda ¢imlenme ve fide gelisimi
iizerine etkileri incelenmistir. Arastirmada tuzluluk stresinin ¢imlenme ve fide gelisimini olumsuz
etkiledigi, priming uygulamalarinin ise bu olumsuz etkileri azaltabildigi belirtilmistir. Bu ¢alisma, soya
fasulyesinde farkli kimyasal priming ajanlarinin tuz stresi altinda savunma mekanizmalarini
destekleyebilecegini gdstermesi agisindan dnemlidir. Dai vd. (2017) ise soya fasulyesi fidelerinde
hidropriming ve c¢esitli kimyasal priming uygulamalarinin saline-alkali stresine kars1 etkilerini
degerlendirmistir. Caligmada priming uygulamalarinin stres kosullarinda fide gelisimini iyilestirebildigi
ve saline-alkali stresinin zararl etkilerini hafifletebildigi bildirilmistir. Bu sonuglar, soya fasulyesinde
primingin yalnizca ¢imlenme asamasinda degil, erken fide gelisimi siirecinde de koruyucu etki
olusturabilecegini diisiindiirmektedir. Son dénemde yapilan ¢aligmalar, soya fasulyesinde organik ve
biyolojik temelli priming uygulamalarma yénelik ilginin artigmi gdstermektedir. Ornegin bazi
arastirmalarda dogal kaynakli priming materyallerinin kuraklik stresi altinda ¢imlenme orani, kok-
siirgilin gelisimi ve antioksidan enzim aktivitesi {izerine olumlu etkileri rapor edilmistir. Bu durum, soya
fasulyesinde priming uygulamalarinin yalnizca klasik kimyasal ¢ozeltilerle sinirli olmadigini, daha
cevre dostu yaklasgimlarin da arastirildigini gostermektedir. Genel olarak soya fasulyesinde priming
uygulamalari, ozellikle tuzluluk ve kuraklik kosullarinda ¢ikis basarisini artirma, fide gelisimini
destekleme ve erken donem stres zararmi azaltma potansiyeline sahiptir. Bununla birlikte soya
fasulyesinde priming uygulamalarinin nodiilasyon, azot fiksasyonu, tane verimi ve yag-protein
kompozisyonu iizerindeki uzun donem etkileri daha ayrintili arastirilmalidir.

4. Aspir (Carthamus tinctorius L.): Kurak ve yar kurak alanlara uyum saglayabilen 6nemli bir yag
bitkisidir. Derin kok sistemi ve gevresel streslere gorece dayanikli yapisi nedeniyle alternatif yag
bitkileri arasinda degerlendirilmektedir. Bununla birlikte aspir, Ozellikle ¢imlenme ve erken fide
gelisimi doneminde kuraklik ve tuzluluk stresinden etkilenebilmektedir. Bu nedenle ekim 6ncesi tohum
uygulamalari, aspirde ¢ikis basarisini artirmak amaciyla arastirilan konular arasindadir. Jockovi¢ vd.
(2018), aspirde farkli tohum priming tekniklerinin ¢imlenme parametreleri tizerine etkilerini
incelemistir. Calismada priming uygulamalarinin su alimin1 ve metabolik aktivasyonu destekleyerek
cimlenme performansini 1iyilestirebildigi belirtilmistir. Bu sonuglar, aspirde basit priming
uygulamalarinin 6zellikle homojen ¢ikis saglama agisindan yararl olabilecegini gostermektedir. Ashrafi
vd. (2015), aspirde tuz ve kuraklik stresinin ¢imlenme donemindeki etkilerini degerlendirmis ve bu
streslerin erken gelisme doneminde 6nemli sinirlayici faktdrler oldugunu bildirmistir. Calismada aspir
her ne kadar kuraklik ve tuzluluga dayanikli tiirler arasinda degerlendirilse de, ¢imlenme ve fide
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déneminde bu streslere duyarl olabilecegi vurgulanmistir. Bu durum, aspirde priming uygulamalarinin
ozellikle ekim basarisini artirmada destekleyici bir arag olarak degerlendirilebilecegini gostermektedir.
Sonug olarak aspirde priming uygulamalari, 6zellikle ¢imlenme orani, ¢ikis hizi ve fide giiciiniin
iyilestirilmesi agisindan dnem tasimaktadir. Ancak bu tiirde farkli priming ajanlarinin, farkl gesitler ve
stres diizeyleri altinda karsilastirildig1 daha kapsamli ¢aligmalara ihtiyag vardir.

5. Keten (Linum usitatissimum L.): Hem yag hem de lif tiretimi agisindan 6nemli bir bitkidir. Tohumlari
omega-3 yag asitleri bakimindan degerli olup gida, yem ve endiistriyel kullanim alanlarinda 6nem
tasimaktadir. Ketenin ¢imlenme ve erken fide gelisimi, 6zellikle tuzluluk ve su stresi kosullarinda
olumsuz etkilenebilmektedir. Yasar (2023), farkli keten genotiplerinin tuzluluk stresine kargi ¢gimlenme
ve erken fide gelisimi yanitlarini incelemis ve NaCl diizeyleri arttikca ¢imlenme ve fide gelisiminin
baskilandigini bildirmistir. Benzer sekilde farkli galismalar, ketende tuzlulugun c¢imlenme oranini
diisiirdiigiinii, cikisi geciktirdigini ve fide biiylimesini zayiflattigini ortaya koymaktadir.

Keten 6zelinde dogrudan priming uygulamalarina yonelik literatiir, ay¢icegi, kanola veya soya kadar
genig degildir. Bu nedenle ketende priming uygulamalari 6nemli bir arastirma boslugu olarak
degerlendirilebilir. Ozellikle KNOs, CaClo, salisilik asit, hidropriming ve biyopriming gibi
uygulamalarin tuzluluk ve kuraklik kosullarinda keten ¢imlenmesi ve fide gelisimi tizerine etkilerinin
arastirilmasi bilimsel agidan degerli olacaktir. Bu yoniiyle keten, gelecekte priming calismalarina konu
olabilecek 6nemli yag bitkilerinden biridir. Ozellikle genotipler aras1 farkliliklarin belirlenmesi, priming
uygulamalarinin ¢esit bazinda optimize edilmesine katki saglayabilir.

6. Susam (Sesamum indicum L.): Kurak kosullara uyum gosterebilen eski kiiltiir bitkilerinden biridir.
Tohumlarinin yiiksek yag igerigi ve kaliteli yag asidi kompozisyonu nedeniyle énemli bir yag bitkisi
olarak kabul edilmektedir. Ancak susam, ¢imlenme ve erken fide gelisimi doneminde tuzluluk ve su
stresinden etkilenebilmektedir. Safari vd. (2018), susamda absisik asit (ABA) ve salisilik asit (SA) ile
yapilan tohum priming uygulamalarinin tuzluluk stresi altindaki etkilerini incelemistir. Calismada ABA
ve SA uygulamalarinin susam tohumlarinin tuzlu kosullarda ¢imlenme yetenegini iyilestirebildigi
bildirilmistir. Bununla birlikte fide gelisimi iizerindeki etkilerin uygulama dozu ve stres diizeyine baglh
olarak degisebilecegi vurgulanmistir. Susamda priming uygulamalarinin 6nemi, 6zellikle kiiciik tohum
yapisi ve tarla ¢ikisindaki hassasiyetle iligkilidir. Homojen ¢ikigin saglanmasi, bitki sikliginin korunmasi
ve erken donemde giiclii fide gelisimi susam yetistiriciliginde verim potansiyelini etkileyen dnemli
faktorlerdir. Bu nedenle susamda hormon primingi, hidropriming ve halopriming uygulamalarinin farkli
cevre kosullarinda degerlendirilmesi 6nem tasimaktadir. Genel olarak susamda priming, tuzluluk ve
kuraklik kosullarinda ¢imlenme basarisini artirabilecek bir uygulama olarak goriilmektedir. Ancak
mevcut ¢aligmalar sinirli oldugundan, farkli ¢esitler, priming ajanlari ve tarla kosullarini igeren daha
kapsamli arastirmalara ihtiya¢ vardir.

7. Hintyag1 (Ricinus communis L.): Endiistriyel yag igerigi ve risinoleik asit bakimindan 6zel bir yag
bitkisidir. Kurak ve marjinal alanlara uyum potansiyeli nedeniyle alternatif endiistriyel yag bitkileri
arasinda degerlendirilmektedir. Bununla birlikte hintyaginda ¢imlenme diizensizligi, sert tohum kabugu
ve erken gelisme donemindeki stres duyarliligi tiretim bagarisini sinirlayabilmektedir. de Sousa Lopes
vd. (2018), hintyagi tohumlarinda tuz stresine karsi priming uygulamalarini incelemis ve PEG-6000 ile
H:0: gibi uygulamalarin ¢gimlenme ve fide olusumu lizerindeki etkilerini degerlendirmistir. Arastirmada
tuzluluk kosullarinda su aliminin yavasladigi, ancak bazi priming uygulamalarinin tuz stresinin olumsuz
etkilerini hafifletebildigi bildirilmistir. Bu sonuglar, hintyaginda priming uygulamalarinin 6zellikle tuzlu
kosullarda ¢ikis basarisini artirmak i¢in kullanilabilecegini gostermektedir. Sadr vd. (2018), hintyaginda
kuraklik stresi ve tohum priming uygulamalarimin bazi vejetatif ve generatif 6zellikler tizerindeki
etkilerini aragtirmistir. Caligmada kuraklik stresinin bitki gelisimini sinirlandirdigi, priming
uygulamalarinin ise bazi biiylime 6zellikleri iizerinde iyilestirici etki gosterebildigi belirtilmistir. Bu
bulgular, hintyaginda primingin yalnizca ¢imlenme doneminde degil, daha sonraki gelisme
donemlerinde de etkili olabilecegini diisiindiirmektedir. Hintyaginda priming uygulamalarn, 6zellikle
diizensiz ¢ikis problemi ve stres kosullarinda fide gelisimini destekleme agisindan 6nemlidir. Bununla
birlikte bu tiirde kullanilan priming ajani, uygulama siiresi ve ¢esit farkliliklar1 sonuglari 6nemli 6lgiide
etkileyebilir. Bu nedenle hintyaginda hidropriming, halopriming, hormon primingi ve kimyasal priming
uygulamalarinin karsilastirmali olarak ele alinmasi1 gerekmektedir.
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Yag bitkileri iizerinde yiiriitiilen calismalar, priming uygulamalarinin 6zellikle ¢imlenme ve erken fide
gelisimi doneminde yararli olabilecegini gostermektedir. Aygicegi, kanola ve soya fasulyesinde priming
konusunda daha fazla ¢caligma bulunurken; aspir, susam, keten ve hintyag1 gibi alternatif yag bitkilerinde
literatiir daha sinirhidir. Bu durum, 6zellikle alternatif yag bitkilerinde priming uygulamalarinin yeni
arastirmalar icin Onemli bir potansiyel tasidigini gostermektedir. Genel olarak hidropriming,
halopriming, hormon primingi ve kimyasal priming uygulamalar1 yag bitkilerinde stres kosullarinda
cikis basarisini artirma potansiyeline sahiptir. Ancak elde edilen sonugclar tiir, ¢esit, tohum kalitesi,
uygulama dozu, uygulama siiresi ve stres diizeyine gore degismektedir. Bu nedenle yag bitkilerinde
priming uygulamalarinin pratik iiretime aktarilabilmesi i¢in laboratuvar, sera ve tarla kosullarim birlikte
degerlendiren ¢aligsmalara ihtiyag vardir.

GELECEK PERSPEKTIFLERI VE ARASTIRMA BOSLUKLARI

Tohum priming uygulamalar1 son otuz yilda énemli gelismeler gdostermis ve birgok tarla bitkisinde
basarili sonuclar ortaya koymustur. Bununla birlikte mevcut ¢alismalarin 6nemli bir kismi1 laboratuvar
veya kontrollii sera kosullarinda yiiriitiilmiis olup, elde edilen sonuglarin iiretim kosullarina
aktarilmasina yonelik arastirmalar halen smirlidir. Ozellikle yag bitkilerinde priming uygulamalarinin
tarla performansi, verim unsurlar1 ve yag kalitesi iizerine etkilerini ortaya koyan uzun siireli ¢calismalara
ihtiya¢ duyulmaktadir (Farooq vd., 2019). Mevcut literatiir incelendiginde calismalarin biiyiik
boliimiiniin aygigegi, kanola ve soya fasulyesi lizerinde yogunlastigi goriilmektedir. Buna karsilik aspir,
keten, susam ve hintyagi gibi alternatif yag bitkilerinde priming uygulamalarina yonelik arastirmalar
oldukca simirlidir. Bu durum, ozellikle marjinal alanlarda yetistirilebilen ve iklim degisikligi
kosullarinda 6nem kazanabilecek tiirler icin 6nemli bir bilgi eksikligi olusturmaktadir. Gelecekte
yapilacak caligmalarin bu bitkilere yonelmesi, alternatif yag bitkilerinin iiretim potansiyelinin
artirllmasina katki saglayacaktir.

Bir diger 6nemli arastirma alani, genotip X priming etkilesimlerinin ortaya konulmasidir. Ayni tiir
icerisinde farkli ¢esitlerin priming uygulamalarina farkli yanitlar verebildigi bilinmektedir. Bu nedenle
gelecekte yalnizea tiir bazinda degil, ¢esit bazinda da degerlendirmelerin yapilmasi gerekmektedir.
Ozellikle stres toleransi yiiksek genotiplerin belirlenmesi ve bu genotiplere 6zgii priming protokollerinin
gelistirilmesi, uygulamanin etkinligini artirabilir. Priming uygulamalarinda kullanilan ajanlarin
cesitlendirilmesi de son yillarda dikkat ¢eken konulardan biridir. Geleneksel hidropriming ve
halopriming uygulamalarinin yaninda melatonin, salisilik asit, jasmonik asit, silikon, selenyum ve ¢esitli
biyostimiilanlarin kullanildig1 ¢alismalar giderek artmaktadir. Bu bilesiklerin farkli stres kosullarinda
ve farkli yag bitkilerindeki etkilerinin karsilagtirmali olarak degerlendirilmesi, daha etkili priming
stratejilerinin gelistirilmesine olanak saglayacaktir (Paparella vd., 2015). Biyopriming uygulamalar1 da
gelecekte Onem kazanmasi beklenen arastirma alanlarindan biridir. Bitki gelisimini tesvik eden
rizobakteriler (PGPR), mikorizal mantarlar ve diger yararli mikroorganizmalar kullanilarak yapilan
uygulamalar, yalnizca ¢imlenme performansini degil ayni zamanda besin elementi alimini, kok
gelisimini ve stres toleransini da etkileyebilmektedir. Ozellikle siirdiiriilebilir tarim uygulamalarinin
yayginlagmasiyla birlikte biyopriming yontemlerine olan ilginin artacagi dngoriilmektedir (Devika vd.,
2021). Son yillarda iizerinde yogunlasilan bir diger konu nano-priming teknolojileridir. Nanopartikiiller
kullanilarak gerceklestirilen uygulamalarin ¢imlenme performansini artirabildigi ve bazi stres
kosullarinda olumlu sonuglar verebildigi bildirilmistir. Ancak nanopartikiillerin ¢evresel etkileri, bitki
blinyesindeki davraniglari ve wuzun donem giivenilirlikleri konusunda halen yeterli bilgi
bulunmamaktadir. Bu nedenle nano-priming uygulamalariin tarimsal iiretime yaygin olarak
aktarilabilmesi igin kapsamli risk degerlendirmelerine ihtiya¢ vardir (Mahakham vd., 2017).

Priming uygulamalarinin molekiiler temelleri de gelecekte daha fazla arastirilmasi gereken konular
arasinda yer almaktadir. Son yillarda stres hafizasi, epigenetik diizenlemeler ve stresle iligkili genlerin
ekspresyonu iizerine yapilan ¢alismalar, primingin etkilerinin yalmzca fizyolojik diizeyde olmadigini
gostermektedir. Ozellikle stres kosullarna karsi olusan hazirlik mekanizmalarinin molekiiler diizeyde
aciklanmasi, priming teknolojilerinin gelistirilmesine 6nemli katkilar saglayabilir (Chen ve Arora,
2013). Yag bitkileri agisindan dikkat ¢ekici bir diger arastirma alani ise priming uygulamalarinin yag
miktar1 ve yag kalitesi iizerine etkileridir. Giliniimiize kadar yapilan g¢aligmalarin biiylik boliimi
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cimlenme ve fide gelisimi iizerine odaklanmistir. Ancak yag orani, yag asidi kompozisyonu, biyodizel
kalitesi ve endiistriyel kullanim agisindan 6nemli kalite parametreleri iizerindeki etkiler heniiz yeterince
arastirllmamistir. Bu nedenle gelecekteki ¢alismalarin yalnizca erken gelisme donemini degil, hasat ve
kalite parametrelerini de kapsamasi gerekmektedir. Son olarak, laboratuvar ve sera kosullarinda elde
edilen sonuglarin tarla kosullarinda dogrulanmasi biiyiikk 6nem tasimaktadir. Kontrollii kosullarda
basarili goriinen uygulamalar, sicaklik degisimleri, toprak heterojenligi, mikrobiyal aktivite ve ¢evresel
dalgalanmalar nedeniyle tarla kosullarinda ayni etkiyi gostermeyebilir. Bu nedenle priming
uygulamalarinin {retici kosullarinda test edilmesi ve ekonomik analizlerle desteklenmesi
gerekmektedir.Genel olarak degerlendirildiginde, tohum priming teknolojileri yag bitkilerinde
stirdiiriilebilir tiretim ve stres yonetimi agisindan onemli firsatlar sunmaktadir. Ancak uygulamanin
yayginlastirilabilmesi i¢in tiir ve ¢esit bazinda optimizasyon g¢alismalarinin yapilmasi, yeni priming
ajanlariin degerlendirilmesi ve elde edilen sonuglarin tarla kosullarinda dogrulanmasi gerekmektedir.

SONUC

Yag bitkileri, gida giivenligi, bitkisel yag tiretimi, biyoyakit sektorii ve endiistriyel kullanim alanlari
acisindan stratejik 6neme sahip tarimsal iriinlerdir. Ancak iklim degisikliginin etkisiyle artan kuraklik
ve tuzluluk gibi abiyotik stres faktorleri, bu bitkilerin iiretiminde énemli verim ve kalite kayiplarina
neden olmaktadir. Ozellikle ¢imlenme ve erken fide gelisimi dénemleri, stres kosullarina kars1 en hassas
gelisme evreleri arasinda yer almakta ve bu donemde ortaya c¢ikan olumsuzluklar bitkinin tiim yasam
dongiisiinii etkileyebilmektedir. Tohum priming uygulamalari, ekim Oncesinde tohumlarin kontrollii
kosullarda islenmesine dayanan basit ancak etkili bir teknoloji olarak dikkat ¢ekmektedir. Priming
uygulamalar1 sayesinde ¢imlenme siireci hizlanabilmekte, ¢ikis daha homojen gerceklesebilmekte ve
erken donem fide gelisimi desteklenebilmektedir. Ayrica priming, tohumlarin gevresel stres kosullarina
karst daha hazirlikli hale gelmesine katki saglayarak stres kaynakli zararlarin azaltilmasina yardimci
olmaktadir.Literatiirde yer alan ¢aligsmalar, hidropriming, osmopriming, halopriming, hormon primingi,
nutripriming, biyopriming ve nano-priming gibi farkli uygulamalarin bitki tiirline ve ¢evresel kosullara
bagl olarak olumlu sonuglar verebildigini gdstermektedir. Ozellikle kuraklik ve tuzluluk stresi altinda
gerceklestirilen aragtirmalar, priming uygulamalarinin ¢imlenme yiizdesi, ¢ikis hizi, kok ve siirgiin
gelisimi ile fide canlilig1 lizerinde olumlu etkiler olusturabilecegini ortaya koymustur.

Yag bitkileri 0Ozelinde degerlendirildiginde, aygicegi, kanola ve soya fasulyesinde priming
uygulamalarma iliskin daha kapsamli bilgi birikimi bulundugu gériilmektedir. Buna karsilik aspir,
keten, susam ve hintyag1 gibi alternatif yag bitkilerinde yiiriitiilen ¢aligmalar daha sinirli sayidadir.
Ancak mevcut bulgular, bu tlirlerde de priming uygulamalarinin 6zellikle ¢cimlenme ve erken fide
gelisimi doneminde yararl olabilecegini gostermektedir. Bu durum, alternatif yag bitkilerinde priming
teknolojilerinin gelecekte daha fazla arastirllmasi gerektigini ortaya koymaktadir. Priming
uygulamalarinin basarisi; bitki tiirli, ¢esit, kullanilan ajan, uygulama siiresi, doz ve ¢evresel kosullara
bagli olarak degismektedir. Bu nedenle her tiir i¢in tek bir priming protokolii 6nermek miimkiin degildir.
Uygulamanin etkinliginin artirilabilmesi igin tiir ve ¢esit bazinda optimizasyon ¢alismalarinin yapilmasi
gerekmektedir. Ayrica laboratuvar ve sera kosullarinda elde edilen sonuclarin tarla kosullarinda
dogrulanmas1 biiylik 6nem tasimaktadir. Son yillarda biyopriming ve nano-priming gibi yeni
yaklagimlar, tohum teknolojileri alaninda dikkat ¢ekici gelismeler arasinda yer almaktadir. Bununla
birlikte bu uygulamalarin etkinligi, ¢cevresel giivenligi ve ekonomik uygulanabilirligi konusunda daha
fazla aragtirmaya ihtiyag bulunmaktadir. Ozellikle stres hafizasi, epigenetik diizenlemeler ve molekiiler
yanit mekanizmalarina yonelik ¢aligmalar, primingin etki mekanizmalariin daha iyi anlasilmasina katki
saglayacaktir.

Sonug olarak, tohum priming uygulamalar1 yag bitkilerinde abiyotik stres yonetimi agisindan 6énemli bir
potansiyele sahiptir. Diisiik maliyetli, uygulanabilir ve gevre dostu bir teknoloji olmasi nedeniyle,
ozellikle kuraklik ve tuzluluk gibi streslerin yayginlastigi {iretim alanlarinda siirdiiriilebilir bitkisel yag
iiretimine katki saglayabilecek etkili araclardan biri olarak degerlendirilmektedir. Gelecekte yapilacak
disiplinler arasi ¢caligmalarin, priming uygulamalarinin farkli yag bitkilerindeki etkinligini daha ayrintili
ortaya koymasi ve bu teknolojinin {iretim sistemlerine entegrasyonunu kolaylastirmasi beklenmektedir.
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OZET

Amag: Tip 2 diyabetes mellitus (T2DM), kiiresel 6lgekte prevalansi giderek artan ve ciddi metabolik
komplikasyonlara yol acan dnemli bir halk sagligi sorunudur. Mevcut farmakolojik tedavilerin uzun
siireli kullaniminin yan etkileri ve sinirlamalari, dogal ve destekleyici tedavi yaklasimlarina olan ilgiyi
artirmistir. Bu ¢alismanin amaci, streptozotosin (STZ) ile indiiklenmis bir T2DM sigan modelinde
fermente pancar suyunun metabolik etkilerini aragtirmak ve bulgular1 standart bir antidiyabetik ilag olan
metformin ile karsilagtirmaktir.

Materyal ve Yontem: Calismada, 32 adet Sprague-Dawley 1rk1 erkek sican kullanilmis ve rastgele dort
gruba ayrilmistir: Kontrol grubu (DM-), Diyabet grubu (DM+), Diyabet + Metformin grubu (MET, 100
mg/kg) ve Diyabet + Pancar Kvass grubu (PK, 0.5 mL/kg). Iki haftalik adaptasyon déneminden sonra,
diyabet gruplarma tek doz STZ (45 mg/kg, intraperitoneal) uygulanmis ve dort haftalik miidahale
doneminde PK grubuna fermente pancar suyu verilmistir. Deneyin sonunda serum lipid profili ve
karaciger enzimleri analiz edilmis, insiilin seviyeleri ELISA kullanilarak degerlendirilmistir.

Bulgular: Pancar kvass uygulamasinin serum lipid profili, insiilin ve aglik kan sekeri seviyeleri tizerinde
metformin grubuna benzer etkiler gosterdigi ortaya konmustur. Biyokimyasal parametrelerde gruplar
arasinda istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05). AST degeri istatistiksel olarak
anlamli olmasa da, PK grubunda diger gruplara gore daha diisiik saptanmistir (p>0.05).

Sonug¢: Fermente pancar suyunun serum lipid seviyeleri ve aglik kan sekeri iizerinde metformin benzeri
bir etkiye sahip oldugu ve tip 2 diyabet tedavisinde potansiyel bir destekleyici iriin olarak
degerlendirilebilecegi diisliniilmektedir.

Anahtar Kelimeler: Pancar kvass, diyabet, fermente igecek.

ABSTRACT

Aim: Type 2 diabetes mellitus (T2DM) is a significant public health problem with an increasing global
prevalence and leads to serious metabolic complications. The side effects and limitations of long-term
use of current pharmacological treatments have increased interest in natural and supportive treatment
approaches. The aim of this study is to investigate the metabolic effects of fermented beet juice in a
streptozotocin (STZ)-induced T2DM rat model and to compare the findings with metformin, a standard
antidiabetic drug.

Material and Methods: In this study, 32 male Sprague-Dawley rats were used and randomly divided
into four groups: Control group (DM-), Diabetes group (DM+), Diabetes + Metformin group (MET, 100
mg/kg), and Diabetes + Beetroot Kvass group (PK, 0.5 mL/kg). After a two-week adaptation period, the
diabetes groups received a single dose of STZ (45 mg/kg, intraperitoneal) and during the four week
intervention period, the PK group was given fermented beet juice. At the end of the experiment serum
lipid profile and liver enzymes were analyzed, insiilin levels were evaluated using ELISA.
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Results: Beetroot kvass administration has been shown to have effects on serum lipid profile, insulin,
and fasting blood glucose levels similar to those of the metformin group. No statistically significant
differences were found among groups in biochemical parameters (p>0.05). Although the AST value was
not statistically significant, it was found to be lower in the PK group compared to other groups. (p>0.05).

Conclusion: It is thought that fermented beet juice has a metformin-like effect on serum lipid levels and
fasting blood glucose and can be considered as a potential supportive product in the treatment of type 2
diabetes.

Keywords: Beetroot kvass, diabetes, fermented beverage.
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ABSTRACT

Maternal and child healthcare is an important issue to ensure sustainable healthcare to all. This study
explores Islamic guidelines on maternal and child healthcare, highlighting their relevance in addressing
contemporary health challenges.

It aims to examine how Qur’anic teachings, Hadith, and Islamic jurisprudence provide a comprehensive
framework for ensuring the physical, mental, and social well-being of mothers and children. The purpose
is to demonstrate that Islamic principles not only emphasize rights and responsibilities within the family
but also contribute to sustainable healthcare practices.

The research follows a qualitative, descriptive, and analytical methodology. Primary sources include the
Qur’an and Hadith, while secondary sources consist of classical figh literature, and contemporary
scholarly works. A content analysis approach is used to extract and interpret relevant texts concerning
maternal care, child nutrition, breastfeeding, family planning, and mental health. Comparative insights
from modern healthcare perspectives are also incorporated to contextualize Islamic teachings.

The findings indicate that Islam provides a holistic approach to maternal and child healthcare. It
establishes the husband’s responsibility for maternal treatment, encourages proper care during
pregnancy and childbirth, and allows family planning under justified conditions. The study also
underscores the importance of breastfeeding, child nutrition, medical care, and mental well-being.
Furthermore, Islamic teachings promote ethical responsibilities toward orphans and discourage harmful
practices such as child labor.

In conclusion, Islamic guidance offers a balanced and practical model that integrates spiritual values
with modern healthcare needs, ensuring the overall well-being of both mother and child.

Key Words: Maternal Health; Child Healthcare; Child Nutrition; Family Planning; Mental Health

1. Introduction

Maternal and child healthcare is a key pillar of human development and overall social well-being.
Although modern medical science has made remarkable progress, many societies still struggle with
challenges such as maternal mortality, limited access to quality prenatal and postnatal care, child
malnutrition, inadequate healthcare facilities, mental health issues, and low awareness of maternal and
child rights. In Muslim communities, the rich guidance of Islam on healthcare remains largely
underexplored and underutilized. The Qur’an, Sunnah, and classical Islamic jurisprudence offer
comprehensive principles related to maternal care, pregnancy, childbirth, breastfeeding, child nutrition,
family planning, infertility treatment, mental health, and the protection of children’s rights. However,
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systematic studies that integrate these teachings into a unified healthcare framework and relate them to
contemporary health challenges are still limited. This study addresses that gap by examining Islamic
guidelines on maternal and child healthcare and assessing their relevance in promoting holistic well-
being. It seeks to answer the following questions: What are the Islamic teachings on maternal healthcare
during pregnancy and childbirth? How does Islam approach family planning and infertility treatment?
What guidance does Islam provide on breastfeeding, child nutrition, medical care, and mental health?
And how does it safeguard children’s rights, including orphans, while discouraging harmful practices
such as child labor? To address these questions, the study adopts a qualitative, descriptive, and analytical
methodology. The primary sources are the Qur’an and authentic Hadith, while secondary sources
include classical figh literature and contemporary scholarly works. A content analysis approach is used
to identify, classify, and interpret relevant texts. In addition, comparisons with modern healthcare
perspectives are incorporated where relevant to highlight the practical value of Islamic principles.
Overall, this study aims to present a clear and integrated understanding of how Islamic teachings
contribute to the physical, mental, social, and spiritual well-being of mothers and children, and how they
can inform solutions to contemporary healthcare challenges.

2. Islamic Guidelines On Maternal Healthcare

Islam emphasizes proper maternal healthcare as a religious and moral responsibility to protect the life
and dignity of mothers and children. Islamic teachings encourage balanced nutrition, medical treatment,
emotional care, and family support during pregnancy and childbirth. The principles of compassion,
hygiene, and preservation of health in Islam contribute to ensuring safe and respectful maternal
healthcare practices.

2.1 The wife's healthcare is included in her maintenance

The main causes of maternal mortality in the present world are weakness in maternal care, illness during
childbirth, weakness in prenatal and postnatal medical care, inadequacy of primary maternal care, lack
of awareness in family and social life, absence of a strong health system, and inadequacy of skilled,
trained midwives, etc. Pregnancy is one of the most important stages of maternal health. At this time,
her physical and mental well-being and care are needed. Safe delivery and smooth birth of the baby can
be ensured by arranging prenatal and postnatal treatment through a doctor on time. In this case, the
leading role and overall support of men is most important. From an Islamic perspective, it is rights of
wife to receive treatment from his husband at all times. The husband is responsible for his wife.
Therefore, it is essential for the husband to arrange treatment for his wife's illness. A group of jurists
states that it is Farz (obligatory) for the husband to arrange treatment for his wife under the obligatory
maintenance prescribed by Islam.! Allah Almighty says,

- sl (a5 (il ol Gl
"Your wives are obligated upon you to provide them with food and clothing, along with good conduct."’

Hadith also indicates that it is the husband's responsibility to arrange for his wife's medical care during
pregnancy. The Prophet (PBUH) said, In addition,

die 5 be Jsan shyall g5 JATN5 e 5 e Jhlay 1) AaY) e 5 de 5ian &5 15 K
"Each of you is a guardian, and each of you will be questioned about his responsibilities. The Imam is

a guardian and will be questioned about his responsibilities. The husband is a guardian for his family
and will be questioned about his family."#

The Holy Prophet (PBUH) exempted Hazrat Uthman (RA) from participating in such an important battle
as the Battle of Badr only to take care of his sick wife. For example, it is narrated from Hazrat Abdullah
bin Umar (RA), who said, "The reason for Hazrat Uthman's (RA) absence in the Battle of Badr was that
his wife, the daughter of the Holy Prophet (PBUH), was sick. So the Holy Prophet (PBUH) said to him,
"Your reward will be the same as that of a person who participated in the Battle of Badr or was
martyred.”"
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2.2 Appropriate medical care for multiple births

There are some instructions in the Quran that make a gap of time inevitable between the birth of a child
and its subsequent sibling. This is essentially the significance of the mention of weaning the child at two
years and thirty months for gestation and weaning." Allah the Almighty says,

15 & 50 Alliad 5 Al 516 28 Aacays 58 A4 Aila

"His mother conceived him in pain, and she gave birth to him in pain, and from the moment he was
born, he was a. His mother gave birth to him with hardship, and his gestation and weaning period were
thirty months.”"!

It took thirty months until weaning. This verse clearly states that those who wish to breastfeed their
children should breastfeed their children for a full thirty months. All this is to restore the mother's health,
restore the vitality that has been depleted due to pregnancy, and ensure the child's well-being and fulfill
its rights through natural breastfeeding.

2.3 Family planning in maternal health protection

Family planning refers to the process of forming a planned family. However, in general, family planning
is a method of managing and controlling family formation in a planned way. Islam is a plan-based way
of life. To achieve success in Muslim life, specific planning is absolutely necessary. If you look a little,
you will see that everything in this world has been created according to the most beautiful plan and laws
of Allah Almighty. This truth has been mentioned with importance in the Quran. It is said,

- oy slala 5 R U)
"We have created everything in a measured measure.""!

In another sense, family planning means controlling the rate of population growth through birth control,
although family planning and birth control are not the same; rather, birth control is an element of family
planning. Conflating birth control with family planning creates a kind of dilemma among the common
people, especially religious people. In fact, family planning does not mean birth control. However, birth
control is forbidden in Islam due to the fear that hunger and poverty will come down as a result of
population growth. However, more children and an abundance of wealth often bring unrest in the family.
Therefore, the number of family members must be limited to such a number that they do not get the
opportunity to disobey in any way. Because the responsibility does not end with the birth of children.
The real responsibility of parents is to raise them as ideal people. In this regard, Allah the Almighty
says,

Wl Gl 15 a&ou KEY Y 5 O G 5T R e T AL (3l b il
"O you who believe, let not your wealth or your children distract you from the remembrance of Allah.
And whoever does that, it is they who are the losers.""™

The ultimate goal of marriage is to preserve the human race and human lineage. For this reason, Islam
has given importance to procreation. At the same time, Islam has permitted 'AzI1"™ as a method of family
planning for reasonable reasons and important needs. Regarding the validity of the Azl method, Hazrat
Jabir (RA) said,

- gl bl e 20 o a8 o 1 el alle il e i 5 e e 9

"We used to azl during the time of the Messenger of Allah (PBUH), and the Quran was revealed at that

time. The Messenger of Allah (peace and blessings of Allah be upon him) knew about this, yet he did
not forbid us from practicing Azl.”*

The fundamental characteristic of Islamic law is not excessive severity for its followers, but rather
simplicity. This is stated very briefly and simply in the Quran,

- omal) A& Y ol & an )

“Allah wants you to be human, not to be a tenth of the population.

nxi
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Allah desires what is easy for you and does not desire what is difficult for you. "The most important
rational reason why Islam has permitted birth control methods is to follow birth control methods in
consideration of the health of the wife. In this regard, Imam Ghazali (RH) said, 'Contraceptive methods
are permissible so that the physical beauty and vitality of the wife may be a source of permanent joy, so
that she may have a long life and sexual life, and so that there is no danger of separation between husband
and wife due to health reasons.”™ At the same time, birth control methods can also be adopted in
consideration of any health and environmental concerns of the unborn child, as stated in Fatwa-e-
Alamgiri, "If a nursing woman develops a hole and her breast milk dries up, and there is a risk of harm
to the child, and it is impossible for the father of the child to hire another midwife for a fee, in this case,
treatment can be given to the pregnant woman to make her bleed while there is semen, blood, or a lump
of flesh.”™"

In light of the above statement, it can be said that contraceptives can be used with an eye on the health
of the wife and child, so that the wife does not lose her physical beauty and performance, and the child
does not become disabled. In other words, Islam has given legitimacy to use birth control through the
rules and practices shown by Islam. Regarding this, Allama Yusuf al-Qaradawi said, “If the mother's
life or health is threatened due to illness or childbirth crisis, then family planning methods can be
adopted. This crisis or threat can be known based on experience, or a trusted and reliable medical
professional will tell you.”™ " Allah says,

Slins & JRa &) &l ) S Y
“Do not kill yourselves. Indeed, Allah is ever Merciful to you."*"

Islam stipulates that the husband and wife must obtain permission, especially from their wives, before
adopting a method of birth control. Hazrat Umar (RA) said,

Sy V1 aoRd e 058 8 s alle 0 a5 4
“The Messenger of Allah, may Allah bless him and grant him peace, forbade coitus interruptus with a
free woman except with her permission.”™"!

Therefore, with the wife's permission, the husband can resort to the method of afal or external ejaculation
to avoid having children. This hadith narrated by Hazrat Umar (RA) establishes the validity of the azl
method as well as the sexual and reproductive rights of the wife.

2.4 Treatment of infertility and other gynecological diseases

There are various superstitions and misconceptions about infertility in our country. It is important for
every woman and man to have the right idea about it. Therefore, it is essential to seek proper treatment
and advice in case of infertility. Islam does not blame any woman or man for the problem of infertility;
rather, having a son or daughter is from Allah Almighty. Allah Almighty says,

e $15 G (a3 B 5 U0RD a65555 510,801 2 Gl gy ) 215 5l i
"He grants females to whom He wills, and grants males to whom He wills, or He grants both males and
females, and He makes barren whom He wills."*""

Therefore, if a couple is unable to have children, they should seek medical advice if necessary, and no
one should be unfairly blamed. Even if a doctor's examination reveals a problem in a husband or wife,
they should be given the opportunity to receive treatment.

3. Islamic Guidelines On Child health

Islamic teachings emphasize the protection and proper care of children as a fundamental responsibility
of parents and society. Islam encourages balanced nutrition, cleanliness, vaccination, medical treatment,
and emotional care to ensure healthy child development. The principles of mercy, hygiene, and
prevention of harm in Islam support the promotion of child health and well-being.
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3.1 Breastfeeding in child health care

Allah Almighty creates a human child, He makes all the arrangements for its upbringing. He creates
milk in the mother's breast for the newborn baby, which is light, sweet, and high in content. This is
suitable for the delicate condition of the newborn baby. The dark yellow milk that comes from the
mother in the last stage of pregnancy and 2-4 days after delivery is called colostrum. The amount of this
milk is small. But it is very delicate for the health and body of the newborn. The benefits of this milk
have been proven in light of the Hadith and medical science. Colostrum contains everything that a baby
needs after birth. Colostrum contains a lot of disease-fighting elements and white blood cells. These
elements protect the baby from various diseases and germs. Therefore, it is said that colostrum is the
first vaccine for the baby. The elements in colostrum help the baby's young and immature stomach to
mature. These growth factors help the baby's intestines to digest milk. In addition, if those protein-based
products enter the body, they can harm the baby. These growth factors prevent the baby from entering
the body through the stomach. If cow's milk or any other food is given before giving formula milk, the
baby's organs may not mature or be damaged. This may cause allergies. Formula milk acts as a medicine
and helps to expel the baby's first black stool or 'meconium'. If meconium remains in the stomach for a
long time, the baby may develop jaundice.*"!i! Therefore, this milk should be fed to the baby. It contains
a lot of elements for the child's immunity and body building.** The Holy Prophet (PBUH) said,

sa D31 A dxln )y I3k el (8 Ganiias 1) i A1) s (3 sl o Al il a0 5T Ll (IS s 13) ) )
"As long as a Muslim woman is pregnant, she receives the reward of one who fasts, prays, and fights in
the way of Allah. And the reward of that Muslim woman giving her child its first sip of milk is equal to
the reward of one who gives life to a human being."**

3.2 Breastfeeding for two years

There is no substitute for mother's milk in shaping the health, mind, and thoughts of the child, taste, and
future. Islam has instructed the mother to breastfeed the child. This is the right of the child over the
mother. It is also the demand of motherhood that she will breastfeed her child. Breastfeeding the child
is also a well-known rule of society. On the other hand, the mother considers breastfeeding her child as
a natural and inherent responsibility. It is the innate instinct of every mother to carry, give birth to, and
breastfeed her child for its growth. The Quran says:

Giele g Alliasy b e U g Al Ailas 4l gy (lay) Gikass

"And we have enjoined on man kindness to his parents. His mother bore him in pain after pain, and he
was weaned in two years."**

Generally, mothers should breastfeed their children for up to two years. But if, for some reason, it is
necessary to wean before the age of two, then Islam does not require breastfeeding for up to two years.
Or if a mother is sick or weak and there is a risk that breastfeeding will worsen her health, then she has
the option of not breastfeeding. But not breastfeeding just for fashion reasons without any real difficulty
and necessity is considered an interference with the rights of the child and an act of hard-heartedness.
No milk can be a substitute for a child's mother's milk. Women who do not breastfeed their children or
deprive their children of their milk out of fear that if they breastfeed, their beauty and youth will be
ruined. These mothers violate the rights of the child. The Messenger of Allah (PBUH) has issued a strict
warning against women who are motivated by this idea. The Holy Prophet (PBUH) has shown the policy
of very serious consequences for women who deprive their children of breastfeeding. While narrating
the incident of Miraj, Hazrat Abu Umama Al-Bahini narrates that the Holy Prophet (PBUH) said:

Gl BASY 51 (3 ¥ 5a 10 SV i (6 e sl Bl Gaiad g oy U1 MG ¢, Il &

“How many times have I been taken further, and now I see some women whose breasts are being bitten
by snakes? I asked, "Who are these women?" They said, "They are women of the Sesar type - those who
do not let their children curse them." il

3.3 Proper medical care is included in child support.
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The right to be raised after the birth of a child is the most important. Parents and guardians have a special
responsibility in raising a child. It is a duty to raise a child with great care in the tender embrace of
heartfelt love and affection. Parents should keep a close eye on every aspect of their children, take proper
care of them, arrange suitable food for them, and provide them with proper medical care. In this regard,
the Quran has stated:

iy ally g5 G, Al aslsall e

“The responsibility of feeding and maintaining the child and the mother rests solely with the father."**i
In the explanatlon of this verse, various interpretations, including Tafsir al-Qurtubi, have said that
now && 385 (483 have been interpreted as all the means of sustenance and living. And one of the main
means of sustenance is medical care. The right of the child towards the father is to arrange for the child's

food, shelter, clothing, and medical care. Especially until the child is able to earn on his own. And if the
father does not do this, he will be sinful. The Holy Prophet (PBUH) said,

& B g 1 ) ¢ Sally K
“It is a great sin for a person not to fulfill his responsibility of providing for those entrusted to him.">
3.4 Health care of orphaned children

Islam also has clear guidelines regarding the healthcare of orphans. First, Islam has encouraged the
upbringing of orphans by declaring them to be highly rewarding and has ordered them to be treated well
and not badly. The words of the Quran,

E R R IS AR EC RS L FREA < FE)

"And they ask you about the orphans. Say, "Reformation is better for them. And if" Bring them in with
you, for they are your brothers.">*"

Secondly, the overall responsibility for the care of orphans lies with the head of state. So even if no one
in society comes forward, the orphans have the right to maintenance. The Hadith says about this:

Gle 3 8 el 51 Ui 8155 (a5 calh S8 Ve 55 (i

"If someone dies leaving behind wealth, that wealth belongs to his heirs. But if someone dies leaving
behind a nursing child or a helpless child, then the entire responsibility for that child is mine."*"

3.5 Child labor precautions to protect child health

Child labor is defined as the work of a child directly or indirectly in exchange for financial benefits.
According to most laws in Bangladesh, when people of all classes from the age of one to sixteen years
work or work in exchange for financial benefits directly or indirectly, it can be considered child labor >
Islamic law states that a child who is in good health. He who has not learned the difference between
right and wrong cannot be employed in labor. This is tantamount to imposing a burden on him beyond
his capacity. Islam has prohibited all forms of forced labor, including child labor.*¥ii Allah the Almighty
says:

Sl V) L i Y

"Allah does not burden anyone beyond their capacity."**
3.6 Maternal and child mental health services

Mental health is an inevitable aspect of health care. Mental health ensures the overall health of the
person. Various acts of worship in Islam play a key role in mental peace. Notable among them are prayer
and remembrance. The words of the Quran regarding this are:

s ke
"Indeed, in the remembrance of Allah is your hearts at peace."**

Suicide is a common occurrence in today's society due to mental health issues. Suicide is forbidden in
Islam. Allah Almighty says:
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Slins & R &) R 1388 Y
"And do not kill yourselves. Indeed, Allah is Most Merciful to you.">
The Prophet (PBUH) spoke about the crime of suicide.

018 L A 201 0808 U X (IS (4 ey U35 i sl 0] B Y sl alle 0 im0 0605 ¢ e
G g AR 1Y gy o Blal)

“It was narrated from Anas (may Allah be pleased with him) that the Messenger of Allah (peace and
blessings of Allah be upon him) said: "None of you should wish for death when he is in danger. If he
must expect death, he should say: 'O Allah, keep me alive as long as life is good for me, and cause me
to die when death is better for me.”” i

The Islamic solution to mental problems is to be patient without despair. Allah Almighty says.

- Giplall ga dl G sdally yilally | 3iail | i) G0 G G

"O you who believe! Seek help through patience and prayer. Indeed, Allah is with the patient."**ii

At the same time, Allah the Almighty says, teaching you a dua (Supplication) to relieve mental distress.
- Geal 5l aa 51 &l Al s 14T

"O Lord! I have fallen into distress, and You are the Most Merciful of the Merciful.">*"

Conclusion

Islam offers a comprehensive and well-balanced framework for maternal and child healthcare through
the guidance of the Qur’an, Sunnah, and Figh (Islamic jurisprudence). Islamic teachings place strong
emphasis on protecting maternal health during pregnancy and childbirth, ensuring proper breastfeeding
and child nutrition, allowing family planning under specific conditions, encouraging appropriate
medical treatment, supporting mental well-being, and safeguarding the rights of children, including
orphans. The findings suggest that Islamic principles bring together spiritual, moral, social, and physical
aspects of healthcare, making them highly relevant to today’s maternal and child health challenges. By
encouraging responsibility, compassion, and the preservation of life, Islamic guidance contributes
significantly to the overall well-being of both mothers and children and supports more sustainable
healthcare practices. However, this study also has certain limitations. It is based mainly on qualitative
analysis of religious texts and secondary literature, without incorporating empirical data such as field
surveys or interviews with healthcare professionals, religious scholars, or service recipients. In addition,
the study focuses on general Islamic principles and does not deeply explore how these are implemented
in different cultural or national contexts. Future research could address these gaps by conducting
empirical and comparative studies on how Islamic healthcare guidelines are applied in Muslim societies.
Further work may also examine the role of Islamic principles in public health policy, maternal mental
health, reproductive healthcare, child protection systems, and modern medical ethics. Comparative
studies between Islamic and contemporary healthcare frameworks, along with research on the
effectiveness of faith-based healthcare approaches, would further enrich the literature and help develop
more holistic and culturally responsive healthcare models.
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