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TOTAL PAPERS: 53
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Onemli, Dikkatle Okuyunuz Liitfen
+ Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecen bildiriler i¢in online (video
konferans sistemi iizerinden) sunum imkani saglanmustir.
+ Online sunum yapabilmek i¢in https://zoom.us/join sitesi lizerinden girig yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.
% Zoom uygulamasi licretsizdir ve hesap olusturmaya gerek yoktur.
% Zoom uygulamasi kaydolmadan kullanilabilir.
% Uygulama tablet, telefon ve PC’lerde galisiyor.
% Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalar1 gerekmektedir.
% Tim kongre katilimcilart canli baglanarak tiim oturumlari dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
kkat Edilmesi Gerekenler- TEKNIK BILGILER
¢ Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.
14
*

7 7 7 7 7
COERGER R

7
*
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Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

¢ Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
¢ Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY
«+ 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.

X3

8

X3

8

X3

8
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Points to Take into Consideration - TECHNICAL INFORMATION
+ 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.

Before you login to Zoom please indicate your name_surname and HALL number:
exp. Hall-1, Seda BEYAZ
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FACE TO FACE PRESENTATIONS
24.12.2025
Moderator: Dr. Yildiz SAKHI
Ankara Local Time: 17:30 — 18:30
Address: Sorisso Hotel

Author(s) Affiliation
EMERGING TECHNOLOGIES: Bursa Uludag Universi
ELECTROCHEMICAL BIOSENSORS FOR Ozum 0ZOGLU Tilrl%i o RL
FOOD SAFETY y

Konya Metropolitan
Municipality, Museums

THE EFFECTS OF NEOLITHIC PERIOD :
Branch Directorate,

DIETARY CULTURE ON MODERN Tugge ERTABAK Catalhéyiik Promotion and
GASTRONOMY: THE CASE OF Cennet AYDIN -

CATALHOYUK Welcome C(lenter, Tiirkiye
Necmettin Erbakan
University, Tirkiye

FONKSIYONEL GIDA OLARAK ALIC Merve MACIT Bingol University, Tiirkiye

(CRATAEGUS SP.) Mihriban AHISKALI ’
ISOLATION, SYNTHESIS AND Adama Science and
BIOLOGICAL ACTIVITY OF Yadessa Melaku Technology University,

PINOCEMBRIN AND ITS ANALOGS Adama, Ethiopia

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session-1, Hall-1
24.12.2025
Moderator: Dr. Hasibe Utku CELIK GENCOGLU
Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

Title Author(s) Affiliation
DEVELOPING A RECIPE FOR SIMIT Aleyna GON G“mush;‘i?rek[i;‘:"emty'
UNIQUE TO GUMUSHANE USING o .
ARAKOY SOUR DOUGH Semra AKAR SAHINGOZ Ankar.a Ha.c1 Ba).l.rar.n Veli
University, Tirkiye
REFLECTIONS OF FOOD CULTURE AND
CONSUMPTION HABITS ON EVERYDAY Dr. Esra TASDELEN Tiirkiye
LIFE IN CARTOONS (1960-1980)
THE ROLE OF ARTIFICIAL Hasibe Utku CELiK Hatay Mustafa Kemal
INTELLIGENCE IN THE MENU GENCOGLU University, Tiirkiye
PLANNING PROCESS RL y
A NOVEL INGREDIENT IN
SUSTAINABLE GASTRONOMY: THE ) e
FUNCTIONAL PROPERTIES AND quf(eﬂm;r :I?CI;%N Dokuz E%’ili‘;}(?‘:"e“‘ty'
KITCHEN APPLICATIONS OF 8 y
AQUAFABA

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-2

24.12.2025

Moderator: Prof. Dr. Yasemin BEYHAN
Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

Author(s)

Affiliation

EVALUATION OF NUTRITIONAL
STATUS AND HABITS, PHYSICAL

COLORECTAL CANCER

ACTIVITY, SLEEP STATUS AND TRAUMA Sena YESILDAG Hasan Kalyoncu University,
LEVELS OF UNIVERSITY STUDENTS IN Yasemin BEYHAN Turkiye
THE REGION DURING THE
EARTHQUAKE
ASSOCIATIONS BETWEEN ADDICTIVE Eda Nur SAHIN
BEHAVIORS AND THE DIETARY Elif BILGE Yeditepe University, Tiirkiye
INFLAMMATORY INDEX AMONG Esin UZUN ’
UNIVERSITY STUDENTS Hasan Kaan KAVSARA
THE EFFECT OF DIFFERENT DRYING Gizem TABAN
METHODS ON THE TOTAL PHENOLIC Yagmur Demirel OZBEK Recep Tayyip Erdogan
CONTENT AND ANTIOXIDANT Ozlem SARAL University, Tiirkiye
ACTIVITY OF RIZE MANDARIN
THE ROLE OF THE MEDITERRANEAN
AND WESTERN DIETS IN PREVENTING Beyza KALDIRIM Saglik Bilimleri Universitesi
Emine Merve EKICI

DEVELOPMENT OF A FUNCTIONAL
ATHLETE BAR: UTILIZATION OF

Serenay Kardas

Yildiz Technical University,

BOWEL DISEASE: APPLICATION
MODELS AND SUCCESS CASES
All participants must join the conference 10 minutes before the session time.

SUSTAINABLE PROTEIN AND FIBER Zeynep Hazal Tekin Tiirkiye
SOURCES Gakmak
SIBO AND DIETARY APPROACHES: Sebnem NAZAROVA Nisantasi University, Tiirkiye
PROBIOTIC AND PREBIOTIC USE, Sule ARSLAN [stanbul Aydin University,
EFFECT OF THE TREATMENT PROCESS Kamil Serkan UZYOL Tiirkiye ’
ON QUALITY OF LIFE
THE ROLE OF NUTRITION IN THE
ARTIFICIAL INTELLIGENCE-BASED
PREDICTION OF METABOLIC AND Yasemin BEYHAN Hasan Kalyoncu University,
HORMONAL PARAMETERS IN frem Giil ARSLAN Tiirkiye
POLYCYSTIC OVARY SYNDROME: A
REVIEW OF CURRENT EVIDENCE
THE IMPORTANCE OF DIETITIAN-
PHYSICIAN COLLABORATION IN THE
Yasemin BEYHAN Hasan Kalyoncu University,
TREATMENT OF INFLAMMATORY Yesim KOYLUOGLU Tiirkiye

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-3

24.12.2025

Moderator: Prof. Dr. Osman ERKMEN
Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

Title

TARHANA PRODUCTION IN DIFFERENT
PROVINCES OF TURKEY: TRADITIONAL
PRACTICES BASED ON ORAL MEMORY

Author(s)

Giilstim YURTSEVEN

Affiliation

Yalova University, Tiirkiye

GEOGRAPHICALLY INDICATED SUPER

FRUIT ARONIA: A STUDY ON REASONS

FOR PREFERENCE AND ALTERNATIVE
USES

Oguzhan YURTSVEN
Giilsiim YURTSEVEN
Sibel ONCEL GULER

Eskisehir Anadolu University,
Tiirkiye
Yalova University, Tiirkiye
Anadolu University, Tiirkiye

DETERMINATION OF TOTAL PHENOLIC
CONTENT AND ANTIOXIDANT
CAPACITY OF AROMATIC TURKISH
COFFEE

Tuba Eda ARPA
ZEMZEMOGLU

Giimiishane University,
Tiirkiye

POTENTIAL APPLICATIONS OF EDIBLE
MUSHROOMS IN FUNCTIONAL FOOD
PRODUCTION

Tuba Eda ARPA
ZEMZEMOGLU
Nesibe ARSLAN BURNAZ

Glimiishane University,
Tiirkiye

EXERCISE AND NUTRITIONAL TACTICS
THAT SLOW DOWN AGE-RELATED
CHANGES

Gamze KILICASLAN
Polat YUCEDAL
Giirkan TOKGOZ

Munzur University, Tiirkiye

CHRONO-NUTRITION AND EXERCISE
ADAPTATION: IMPACTS ON
METABOLIC HEALTH

Gamze KILICASLAN
Polat YUCEDAL
Giirkan TOKGOZ

Munzur University, Tiirkiye

PSYLLIUM: FUNCTIONAL PROPERTIES,
HEALTH EFFECTS AND CULINARY
APPLICATIONS

All participants must join the conference 10 minutes before the session time.

Ilayda BASKAYA
Tolga AKCAN

Dokuz Eyliil University,
Tiirkiye

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-4
24.12.2025
Moderator: Major Gheorghe GIURGIU
Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

THE INTERPLAY BETWEEN THE GUT
MICROBIOTA AND THE IMMUNE SYSTEM IN
THE CONTEXT OF CANCER

Major Gheorghe GIURGIU,

Author(s)

Prof dr med Manole
COJOCARU

Deniplant-Aide Sante Medical
Center, Romania
Academy of Romanian Scientists
Titu Maiorescu University,
Romania

Affiliation

GENOME-INTEGRATED DIETARY
INTERVENTION FOR AGE-RELATED
NUTRITIONAL DECLINE: A PRECISION
NUTRITION APPROACH

Oluwadamilola Peace AGOI

Oluwanifemi Opeyemi AGOI

Moses Adeolu AGOI

Lagos State University of
Education, Lagos Nigeria.

HOW FOOD COMPANIES COMMUNICATE Amina Iefan
GREEN STRATEGIES: AN ANALYSIS OF p ' Brot University of Lodz, Lodz, Poland
SUSTAINABILITY REPORTS awet Bryfa

ARTIFICIAL INTELLIGENCE IN FOOD
QUALITY CONTROL: INDUSTRIAL
APPLICATIONS AND IMPLICATIONS FOR

Mir-Hassan Moosavy

University of Tabriz, Iran

The University of Lahore,

PUBLIC HEALTH
EVALUATING THE EFFICACY OF HANGING
ENVIRONMENTAL ENRICHMENT ON
BROILER CHICKEN PERFORMANCE,
WELFARE, AND MEAT QUALITY

Taslim Amin, Sobia Alyas,
Muhammad Usman,
Muhammad Wagqas, Sohail
Ahmad

Pakistan
University of Veterinary and
Animal Sciences, Pakistan

TRADITIONAL CULINARY AND MEDICINAL
USES OF WILD BOLETUS SPECIES IN THE
MAAMORA FOREST, MOROCCO

FELLAKI Anas, ABOUROUH
Mohamed, ELYACOUBI
Houda, ELYAMANI Asmaa,
ROCHDI Atmane

Ibn Tofail University, Kenitra,
Morocco.

FOOD SAFETY RISKS, TOXICOLOGICAL
HAZARDS, AND ECONOMIC CONSEQUENCES
OF CONSUMING PROCESSED RUMINANT

Dr. Emmanuel U. ANASO

Federal University of Agriculture

Mubi, Adamawa Nigeria

Université Dr Yahia Fares de

HIDE (KPOMO) IN NIGERIA

BIOTECHNOLOGICAL VALORIZATION OF
OLIVE PROCESSING RESIDUES FOR
BIOLOGICAL SUPPRESSION OF
PHYTOPATHOGENIC FUNGI

Meriem CHEBAANI, Dr.
Fahima NABI, Santos
Hernandez Milagrosa, Blanco
Prieto Maria de los Reyes,
Julio César Tello Marquina

Médéa
Universidad de Almeria. La
Cafiada de San Urbano s/n.

04120 Almeria. Espagne

MODULATION OF SALINITY-INDUCED
EFFECTS ON GERMINATION AND EARLY
GROWTH OF VIGNA UNGUICULATA
THROUGH DIVALENT CATION
SUPPLEMENTATION

Dr NABI Fahima
Pr OUNANE Sidi Mohamed

Université Dr Yahia Fares de
Médéa 1, Algérie

Ecole Nationale Supérieure
Agronomique (ENSA), Algérie

Daffodil Institute of IT, Dhaka,

Fatema Khatu, Md. Anwar

SEASONAL FRUIT DETECTION USING
IMAGE PROCESSING

Hossain

Bangladesh

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-5

24.12.2025

Moderator: Dr. Muhammad Imran
Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

Author(s)

Affiliation

BIOACTIVE CONSTITUENTS AND
EXPANDING USES OF ALLIUM SATIVUM
ESSENTIAL OIL

Dr. Muhammad Imran

Government College University,
Faisalabad, Pakistan

EVALUATION OF MEDICINAL ZOBO DRINK
FROM HIBISCUS, TURMERIC, AND SOURSOP
BLEND FOR CANCER PREVENTION

Adeniyi Boluwaji.M,
Akinwande Waheedah.O,
Agboola Ifeoluwa.E

Nigerian Stored Products
Research Institute, Ibadan
Olusegun Agagu University of
Science and Technology
Ladoke Akintola University of
Technology, Ogbomosho

eDNA ANALYSIS COULD BE A POTENTIAL

TOOL TO IDENTIFY SPECIFIC PREDATOR-
PREY DYNAMIC INTERACTIONS IN THE
AUSTRALIAN MACADAMIA ORCHARDS

Md Shahinur Islam, Mary
Whitehouse, Bishwo Mainali

Institute of Food and Radiation
Biology, Bangladesh
Macquarie University, Sydney,
Australia

VARIATIONS IN PHYTOCHEMICAL
PROPERTIES OF SELECTED CULINARY
INGREDIENTS USED IN LIVESTOCK
FEEDING AND PROPHYLAXIS

Abdurrauf-babalola Azeezah
A.

University of Abuja, Abuja,
Nigeria

ASSOCIATION BETWEEN DIETARY
DIVERSITY AND CARDIOVASCULAR
DISEASE RISK ASSESSMENT AMONG

ROHINGYA REFUGEES IN BANGLADESH

Deepta Majumder

Senior Medical Officer, GFPUD,
GC7, Population Services &
Training Centre.

COMPARATIVE STUDY ON CLINICAL,
DEMOGRAPHIC, AND BIOCHEMICAL
FEATURES IN HEART FAILURE REDUCED
EJECTION FRACTION PATIENTS FROM THE
SOUTHERN AND NORTHERN ZONES OF
BANGLADESH

Deepta Majumder

Senior Medical Officer, GFPUD,
GC7, Population Services &
Training Centre.

ENHANCING TOMATO (SOLANUM
LYCOPERSICUM) PRODUCTION IN
RAJSHAHI IN BANGLADESH

Most. Mokarroma
Most: Sherajam Munira Mitu
Md. Mobarok Hosen
Oishe sarkar
Md. Shahin Sarowar
MD. RIFAT UDDIN
Md. Mizanur Rahman

University of Rajshahi, Rajshabhi,
Bangladesh

EXPLORING THE BIOLOGICAL ACTIVITIES
OF HELIOTROPIUM INDICUM L. LEAVES
EXTRACT: ANTIDIABETIC ACTIVITIES,
CHEMICAL PROFILING, AND MOLECULAR
DOCKING STUDIES

Marjana Alam, Anamika
Datta, Sadik Rafi, Sahria
Rahman, Kingkar Prosad
Ghosh, Apurba Kumar
Barman, Farhana Alam
Proma, Afroza Akter

R. P. Shaha University,
Narayanganj, Bangladesh
Bangladesh University, Dhaka

PREVALENCE AND ANTIMICROBIAL
SUSCEPTIBILITY OF PROTEUS MIRABILIS
ISOLATED FROM CHICKEN EGGS IN
RAJSHAHI, BANGLADESH

Md. Jan Sadur Rahman Moon,
Soikot Kawria, Mst. Ismat Ara
Begum

University of Rajshahi, Rajshahi-
6205, Bangladesh,

MULTIDRUG RESISTANCE IN BACTERIA
ISOLATED FROM FARM AND MARKET-
COLLECTED SALAD VEGETABLES: A
COMPARATIVE STUDY
All participants must join the conference 10 minutes before the session time. Every presentation should last not longer

Ronia Parvin, Pipasha Akter,
Most. Hafsa Khatun, Farzana
Ashrafi Neela

University of Rajshahi, Rajshahi-
6205, Bangladesh

than 10-12 minutes. Kindly keep your cameras on till the end of the session.




GANUD

7t INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS
December 23-25, 2025 / Istanbul, Tiirkiye

Moderator: Ana-Lucia Blendea

Session-1, Hall-6
24.12.2025

Meeting ID: 813 0348 3436/ Passcode: 232425
Ankara Local Time: 10:00 — 12:00

Author(s)

Affiliation

IN VITRO ANTIBACTERIAL ACTIVITY OF
THE AQUEOUS EXTRACT OF MYRTUS
COMMUNIS L.

Fatima-Zahra Akhellouf, Aicha
Qasmaoui, Maryame Azzouzi,
El Bachir Adlaoui, Fatima
Amarir, Reda Charof

Hassan Il University, Casablanca
- Morocco
National Institute of Hygiene,
Rabat - Morocco

SYNTHESIS AND CHARACTERIZATION OF
ANTIMICROBIAL ORGANASILICA
NANOPARTICLES

Kozhantayeva Zhansaya
Irmukhametova Galiya

al-Farabi Kazakh National
University, Kazakhstan

IMPACT OF NUTRITIONAL STATUS ON
OUTCOME OF PATIENTS OF ACUTE
CORONARY SYNDROME

Bashir Ahmed Joy
Deepta Majumder
MD. Fakhrul Islam Khaled
Dipal Krishna Adhikary

Bangabandhu Sheikh Mujib
Medical University, Bangladesh

ASSOCIATION BETWEEN DIETARY
DIVERSITY AND CARDIOVASCULAR
DISEASE RISK ASSESSMENT AMONG
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THE INTERPLAY BETWEEN THE GUT MICROBIOTA AND THE IMMUNE SYSTEM IN
THE CONTEXT OF CANCER

Major Gheorghe GIURGIU?, Prof dr med Manole COJOCARU?*?
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Background The interactions between the gut microbiota and host immunity are complex, dynamic and
context-dependent. The gut microbiota and its metabolites have been shown to influence cancer. The
biggest question in the field is whether cancer causes gut dysbiosis or dysbiosis leads to disease
induction or propagation. Gut resident bacteria are able to produce a number of metabolites and
bioproducts necessary to protect host’s and gut’s homeostasis.

Obijectives To demonstrate role of herbs in the management of disfunctional immune responses. The
direct modulation of gut microbiome that could diminish chronic inflammatory responses and
ameliorate adaptive immune responses is major pathway to stabilize cancer.

Materials and methods Recent reports indicate that dysbiosis is increased in cancer. Plant modulation of
the immune system can also have a role in the cancer, acting to reduce or delay the onset of cancer.
Ongoing research in this field will ultimately lead to a better understanding of the role of diet and plants
in patients with cancer.

Results The gut microbiome has a crucial role in cancer development and therapy through its interactions
with the immune system and tumour microenvironment. Plants may restore the composition of the gut
microbiome and introduce beneficial functions to gut microbial communities, resulting in amelioration
or prevention cancer.

Conclusion Gut microbiota plays a significant role in amelioration or prevention cancer. An altered
gut microbiome can promote cancer progression. Understanding these complex microbiota—immune
interactions is critical for amelioration or prevention cancer. Besides modifying the gut microbiota,
plants modulates the immune system in patients with cancer.

Keywords: plants, microbiome, immunomodulation, cancer
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GENOME-INTEGRATED DIETARY INTERVENTION FOR AGE-RELATED
NUTRITIONAL DECLINE: A PRECISION NUTRITION APPROACH

Oluwadamilola Peace AGOI*
Federal University of Agriculture Abeokuta, Ogun Nigeria.
Moses Adeolu AGOI?

Lagos State University of Education, Lagos Nigeria.
ORCID ID: 0000-0002-8910-2876
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Obafemi Awolowo University, Osun Nigeria.

ABSTRACT

Aging is a complex and dynamic biological process characterized by gradual physiological, cellular,
and metabolic changes that can negatively influence nutritional status. As individuals grow older,
alterations occur in digestion, nutrient absorption, and metabolism, such as reduced gastric acid
secretion, diminished enzyme activity, slower gastrointestinal motility, and age-related changes in the
gut microbiome. These shifts often lead to impaired absorption of essential micronutrients including
vitamin B12, iron, calcium, and vitamin D. Concurrently, metabolic efficiency declines, and nutrient
utilization becomes less effective, contributing to deficiencies, decreased muscle mass, increased
adiposity, and heightened vulnerability to malnutrition and chronic diseases. Additionally, changes in
appetite, taste perception, medication use, and comorbid conditions further compound nutritional
challenges in older adults. Despite these individualized changes, most dietary recommendations
worldwide continue to rely on population-based guidelines, which assume uniform nutrient needs across
broad demographic groups. Such generalized guidance fails to capture biological variability driven by
genetic differences, epigenetic modifications, and metabolic diversity among aging individuals. Variants
in genes related to nutrient transport, metabolism, or inflammatory responses can modify dietary
requirements or alter susceptibility to age-related disorders such as cardiovascular disease, osteoporosis,
cognitive impairment, and metabolic syndrome. Therefore, a shift toward precision nutrition, tailoring
dietary interventions to each person’s biological profile, is increasingly recognized as essential for
promoting optimal health in aging populations. This paper proposes a genome-integrated dietary
intervention framework designed specifically to mitigate age-related nutritional decline. The framework
leverages new scientific advances in nutrigenomics, epigenetics, and systems biology to better
understand nutrient—gene interactions and their impacts on aging mechanisms. We review current
evidence demonstrating how specific nutrients and dietary patterns can influence gene expression, DNA
repair, oxidative stress reduction, and metabolic regulation. Furthermore, we outline a methodological
approach combining genotyping, epigenetic profiling, metabolomics assessment, and personalized diet
formulation to address individual nutritional needs more effectively. The study also discusses expected
outcomes such as improved nutrient status, reduced biological aging markers, and lower risk of age-
related diseases. In addition, ethical considerations, cost barriers, data privacy issues, and challenges in
clinical translation are examined. Ultimately, this genome-integrated approach aims to optimize dietary
intake in older adults based on their unique genetic and epigenetic characteristics, supporting healthier
aging and enhancing quality of life.

Keywords: Aging, Epigenetics, Nutrigenomics.
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INTRODUCTION

Over recent decades, global improvements in medicine, living conditions, and nutrition have
significantly increased human lifespan, prompting a
critical shift in health priorities toward extending
health span, such as the duration of life lived in good
physical, cognitive, and metabolic health, rather than
focusing solely on longevity. Although aging is an
inevitable biological process, it affects individuals
differently due to the combined influences of genetic
predispositions, epigenetic modifications
accumulated across life, lifestyle factors such as diet
and physical activity, and environmental exposures
including pollution, stress, and socioeconomic
conditions. Among these determinants, nutrition
stands out as a highly modifiable and impactful
driver of health outcomes, influencing body
composition, metabolic homeostasis, immune system functioning, cardiovascular resilience, and
cellular defence against oxidative and inflammatory damage that contribute to age-related decline. Yet,
despite its importance, conventional dietary guidelines continue to adopt a population-based model that
assumes broad uniformity in nutritional needs and metabolic responses, an assumption that is
increasingly challenged by emerging evidence highlighting significant inter-individual variability. As
people age, they often experience altered gastrointestinal physiology, reduced gastric acid and enzyme
production, compromised nutrient absorption, diminished appetite, changing taste and smell sensations,
polypharmacy effects, and shifts in gut microbiome diversity, all of which contribute to nutrient
deficiencies and increased vulnerability to chronic diseases. Furthermore, genetic differences, including
single nucleotide polymorphisms (SNPs) in genes related to folate metabolism, lipid transport,
antioxidant pathways, and inflammatory regulation, influence how individuals absorb, metabolize, and
utilize nutrients, and therefore alter dietary requirements and disease susceptibility across the lifespan.
This rapidly expanding knowledge has given rise to nutrigenomics, a transformative field exploring how
nutrients and bioactive food components influence gene expression, metabolic signalling, and epigenetic
patterns, and conversely, how genetic makeup controls individual responses to dietary exposures.
Epigenetic mechanisms, including DNA methylation, histone modification, and non-coding RNA
activity, serve as molecular switches that regulate gene activity without changing DNA sequence; these
mechanisms are sensitive to dietary inputs, making nutrition a powerful lever for regulating pathways
involved in aging, such as telomere maintenance, mitochondrial function, oxidative defence, tissue
repair, and immune system modulation. Healthier dietary patterns rich in fruits, vegetables, whole
grains, omega-3 fatty acids, fibre, and antioxidants have been consistently associated with slower
biological aging and a lower incidence of chronic diseases, whereas dietary patterns characterized by
high sugar intake, saturated fats, and low nutrient density accelerate metabolic stress and cellular aging.
As the proportion of older adults continues to rise worldwide, the application of nutrigenomics to
develop personalized dietary interventions is gaining widespread interest as a promising approach for
mitigating age-associated nutritional decline, lowering the burden of age-related diseases, and enhancing
quality of life during later years. To advance this emerging paradigm, this paper introduces and explores
the concept of a genome-integrated dietary intervention framework, which proposes using genomic
information (including nutrient-related genetic variants), epigenomic profiling (such as DNA
methylation biomarkers and epigenetic age clocks), and metabolomics assessments (reflecting real-time
metabolic status), alongside detailed dietary behaviour analysis, to formulate nutrition strategies tailored
to the biological characteristics of each older adult. Through a comprehensive evaluation of current
scientific literature, this paper examines how nutrient-gene interactions affect aging trajectories,
elucidates the biological mechanisms through which diet can modulate aging pathways, and outlines

NUTRIGENOMICS
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methodological components necessary to design and assess personalized nutrition plans grounded in
genomic and epigenomic data. Furthermore, the framework considers practical implementation
challenges such as data privacy, clinical feasibility, cost barriers, disparities in access to genomic
technologies, and the need for healthcare provider training in precision nutrition. The work also
identifies research gaps, including the necessity for large-scale longitudinal trials to validate long-term
benefits of genome-informed dietary interventions, improved accessibility tools for translating omics
data into clinical recommendations, and ethical guidelines ensuring equitable adoption across diverse
populations. Ultimately, this genome-integrated approach seeks to move beyond one-size-fits-all
nutritional advice toward a model that embraces human biological diversity, with the goal of supporting
older adults in maintaining optimal nutrient status, reducing functional decline, preserving
independence, and experiencing healthier, higher-quality aging throughout their extended lifespan.

LITERATURE REVIEW

Nutritional genomics, encompassing both nutrigenetics and nutrigenomics, investigates how genetic
variation influences nutrient metabolism, dietary requirements, and individual physiological responses
to diet (Ivanova, 2024; Jenkins, 2024). Genetic polymorphisms in genes encoding enzymes responsible
for vitamin metabolism, lipid handling, nutrient transporters, and detoxification pathways can markedly
affect how individuals absorb, process, and utilize macro- and micronutrients. For instance, single-
nucleotide polymorphisms (SNPs) in the methylenetetrahydrofolate reductase (MTHFR) gene, which is
central to folate metabolism and the one-carbon cycle, can alter folate and homocysteine metabolism,
thereby affecting methyl donor availability for DNA methylation (Choi & Friso, as reviewed in
nutritional epigenetics literature). Such genetic differences imply that a standard Recommended Dietary
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(American Journal of Clinical Nutrition, 2006). Beyond the narrow scope of nutrition and deficiency
prevention, gene-diet interactions also influence the risk and progression of chronic diseases, including
obesity, cardiovascular disease (CVD), type 2 diabetes, neurodegenerative disorders, and certain cancers
(Tan, 2025; Farzand et al., 2025). These interactions are not static but dynamically modulated by
epigenetic mechanisms, such as DNA methylation, histone modifications, and non-coding RNA
expression that regulate gene expression without changing the underlying DNA sequence (Rescigno et
al., 2017; Nutritional epigenetics reviews). Aging itself is driven not only by chronological time but by
accumulation of molecular changes: genomic instability, telomere attrition, impaired proteostasis,
mitochondrial dysfunction, chronic inflammation, senescence-associated secretory phenotype (SASP),
and altered metabolic signalling all contribute to the aging phenotype and age-related disease
vulnerability (Riscuta, 2016; Rescigno et al., 2017). Diet, through its impact on nutrient availability,
metabolite levels, redox state, and epigenetic regulation, has the potential to modulate many of these
hallmarks. One of the well-studied mechanisms linking diet to epigenetic regulation is one-carbon
metabolism, which provides methyl groups essential for DNA and histone methylation. Key nutrients,
folate, vitamins B2, B6, B12, methionine, choline, betaine, riboflavin — act as donors or cofactors in
these methylation reactions. Dietary sufficiency of these nutrients helps maintain adequate levels of S-
adenosylmethionine (SAM), the universal methyl donor, and supports stable epigenetic patterns (Choi
& Friso, 2010; as summarized in nutritional epigenetics reviews). Deficiency or imbalance in these
nutrients may lead to global or locus-specific DNA hypo-methylated, genomic instability, aberrant gene
expression, and increased susceptibility to age-related diseases (Rescigno et al., 2017; Nutritional
epigenomic studies). For instance, animal studies have shown that methyl-donor—deficient diets cause
hypo-methylation of hepatic DNA, changes in histone methylation, and altered expression of
microRNAs, effects that may predispose to disease (Pogribny et al., as reviewed in early studies).
Beyond one-carbon nutrients, a growing body of research highlights how bioactive food compounds,
such as polyphenols, resveratrol, sulforaphane, omega-3 fatty acids, and other phytochemicals, can
influence the epigenome and modulate redox-sensitive signalling pathways (e.g., via modulation of
NAD*/NADH ratio, reactive oxygen species, and activation of transcription factors such as NFE2L2,
FOXO) that in turn regulate epigenetic “writers,” “erasers,” and “readers” (e.g., DNA
methyltransferases (DNMTS), histone acetyltransferases (HATS), histone deacetylases (HDACS))
(Nutrigenomics-redox regulation review, 2023; Nutritional epigenomic literature). These compounds
may induce favourable epigenetic modifications, for example, reactivating silenced tumour-suppressor
genes, enhancing antioxidant defences, improving mitochondrial biogenesis, and reducing
inflammation, thereby potentially slowing biological aging and reducing disease risk. Empirical
evidence is beginning to support these theoretical mechanisms. A recent landmark randomized
controlled trial, DIRECT PLUS randomized controlled trial, assessed the impact of a polyphenol-rich,
low-red/processed-meat “Green-MED” diet on epigenetic aging. Over 18 months, participants on the
Green-MED diet, enriched with green tea, plant-based protein shake (Mankai), and walnuts, exhibited
a slower increase (or even a modest decrease) in epigenetic age (as measured by several DNA
methylation clocks: Li, Hannum, DunedinPACE) compared to baseline, translating to up to ~9 months
of favourable biological age difference relative to expected aging (after adjustment for confounders)
(Shen et al., 2023). These findings suggest that diet quality and bioactive nutrient intake may
meaningfully modulate biological aging. Observational data lend further support. For example, Essential
Nutrients, Added Sugar Intake, and Epigenetic Age in Midlife Black and White Women (Chiu et al.,
2024) found that higher diet quality, especially higher intake of antioxidants and anti-inflammatory
nutrients, was associated with younger epigenetic age, while high added sugar intake correlated with
older epigenetic age, suggesting that overall dietary pattern influences biological aging beyond genetic
chronological age (Chiu et al., 2024). Similarly, systematic reviews of clinical trials examining
nutritional interventions have begun to detect associations between healthy dietary patterns (rich in
vegetables, fruits, whole grains, nuts; low in saturated fat and added sugar) and favourable DNA
methylation or slower epigenetic age acceleration, though results remain mixed and more evidence is
needed (Frontiers review 2024). Given the weight of this mechanistic and empirical evidence, it becomes
increasingly compelling to integrate genomics, epigenomic, metabolomics, and detailed dietary data
into a holistic, systems-biology; omics-based framework for personalized nutrition, especially in aging
populations. Such an approach would allow: (1) identification of genetic variants relevant to nutrient
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metabolism or risk for age-related diseases; (2) baseline epigenetic profiling (e.g., DNA methylation
patterns, epigenetic age clocks, histone modification status where possible) to assess biological age and
potential dysregulation; (3) metabolomics and nutrient status assays to capture real-time biochemical
milieu (e.g., levels of vitamins, methyl donors, oxidative stress markers, lipid profiles); (4)
individualized dietary recommendations tailored to genetic and epigenetic profile, metabolic status, and
age-related physiological changes. Over time, follow-up epigenetic and metabolic assessments could
gauge the efficacy of the intervention, monitor changes in biological age, and guide adjustments,
enabling dynamic, precision nutrition. This personalized strategy has particular relevance for older
adults, who often face age-related reductions in digestive function, absorption inefficiencies, chronic
inflammation, oxidative stress, sarcopenia, immunosenescence, and risk of micronutrient deficiencies.
By aligning dietary intake with individual genetic and epigenetic profiles, it may be possible to optimize
nutrient bioavailability, support methylation homeostasis, bolster antioxidant defences, improve
mitochondrial and metabolic function, and reduce risk of age-related morbidity, thereby extending
health span rather than mere lifespan. However, despite the promise, important challenges remain.
Firstly, the current evidence base, though growing, remains limited. Many epigenetic studies are cross-
sectional or short-term interventions; large-scale, long-term randomized controlled trials in older
populations are scarce. The substantial inter-individual variability in genetics, lifestyle, comorbidities,
and socioeconomic factors complicates controlled studies. Secondly, the epigenetic effects of many
nutrients and bioactive remain incompletely characterized; while one-carbon nutrients have a well-
defined role, the effects of polyphenols, omega-3, and other compounds appear to vary by dose,
bioavailability, gut microbiome composition, and individual metabolism (Nutrigenomics-redox review,
2023; Nutritional epigenomic reviews). Thirdly, translating epigenomic data into practical dietary
recommendations requires robust biomarkers (validated epigenetic clocks, DNA methylation loci,
metabolic markers) and clinical guidelines, many of which are not yet standardized or widely validated
across diverse populations. Fourth, ethical, accessibility, and equity issues are significant: genomic and
epigenomic profiling remains expensive and resource-intensive; not all populations have equal access;
and there are concerns about privacy, data security, and potential misuse of genetic information. Finally,
lifestyle factors beyond diet, physical activity, sleep, stress, environmental exposures, also influence
epigenetics and aging; a dietary intervention alone may not suffice, suggesting the need for integrated,
multidimensional healthy-aging strategies. Nevertheless, the potential benefits are substantial. A well-
designed, genome-integrated dietary intervention could (a) reduce incidence or delay onset of age-
related chronic diseases; (b) improve nutritional status and functional resilience in older adults; (c) slow
biological aging as measured by epigenetic clocks and metabolic biomarkers; (d) reduce health care
burden by shifting focus toward prevention and maintenance of health span; and (e) support
individualized, precision-based public health and clinical nutrition strategies, moving beyond “one-size-
fits-all” RDAs. In conclusion, the convergence of nutritional genomics, epigenetics, metabolomics, and
systems biology offers a promising paradigm for personalized nutrition, one that respects inter-
individual biological diversity, accounts for genetic and epigenetic variation, and targets mechanisms of
aging at the molecular level. Especially in the context of an aging global population, such genome-
integrated, omics-informed dietary interventions have the potential to transform preventive health,
enhance healthy aging, and ultimately extend health span. As research advances, dedicated longitudinal
trials, improved biomarker development, and equitable access to omics technologies will be essential
for translating this vision into reality.

MATERIALS AND METHODS

The study involves older adults aged 60 years and above from diverse genetic and ethnic backgrounds.
At baseline, participants undergo comprehensive biological and nutritional assessments. Genotyping
using SNP arrays or whole-genome Sequencing identifies variants associated with nutrient metabolism,
DNA repair, and aging pathways. Epigenetic profiling through genome-wide DNA methylation arrays
(e.g., lllumina EPIC) determines epigenetic age and key methylation patterns. Blood samples support
metabolomics and proteomic analyses to characterize metabolic function and physiological status. In
addition, dietary intake is evaluated using validated food-frequency questionnaires combined with
repeated 24-hour dietary recalls. Clinical biomarker assessments include measurements of lipid profile,
inflammatory markers, and micronutrient levels to establish baseline nutritional and health conditions.
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Based on a holistic interpretation of genetic, epigenetic, and metabolic data, each participant receives a
personalized dietary intervention tailored to individual biological needs. These nutrition plans optimize
macronutrient and micronutrient intake, incorporate bioactive food components, and adjust energy
intake as necessary. Special emphasis is placed on nutrients known to influence epigenetic regulation,
such as methyl donors, omega-3 fatty acids, and antioxidant-rich foods. Participants attend scheduled
follow-up evaluations every 6 to 12 months to monitor changes in epigenetic age, metabolic status,
biomarker profiles, nutritional outcomes, and functional health indicators, including cognitive and
physical performance. Data analysis focuses on linking genetic variants to nutrient metabolism and
responsiveness to intervention. Changes in epigenetic aging rates are compared between intervention
participants and those receiving standard dietary guidance. Multi-omics integration techniques map
nutrient-gene-metabolite networks and help identify biological pathways modified by the dietary
intervention. Statistical approaches, including mixed-effects models, control for confounding variables
such as age, sex, baseline nutritional status, medication use, and comorbidities. Ethical considerations
remain central throughout the study. Safeguards ensure the privacy and security of genetic and
epigenetic data, promote equitable access to precision-nutrition interventions, and support culturally
relevant dietary recommendations, recognizing that interpretation of genetic variants requires caution
due to varying levels of scientific evidence.

RESULT AND DISCUSSION

Individuals carrying specific genetic variants, particularly those influencing nutrient metabolism, DNA
repair, detoxification, and related physiological processes, demonstrate a markedly enhanced response
to dietary interventions that are personalized according to their genomic profile, in contrast to standard
or generalized nutritional recommendations. These tailored dietary strategies result in measurable
improvements in nutrient status, reductions in systemic inflammation, and optimization of metabolic
markers, indicating that precision nutrition has the potential to modulate key aspects of human health at
both cellular and systemic levels. Evidence increasingly shows that epigenetic age, as assessed through
DNA methylation clocks and other molecular biomarkers, is responsive to diet and lifestyle
modifications, such that individuals who adhere consistently to personalized nutrition plans may
experience a slowing in the rate of epigenetic aging or even a reduction in apparent epigenetic age over
time. Diets that are rich in antioxidants, methyl donors, polyphenols, anti-inflammatory nutrients, and
low in added sugars appear particularly effective in producing these epigenetic effects, suggesting that
specific nutrient combinations can directly influence molecular processes that govern biological aging.
Multi-omics approaches, integrating genomic, transcriptomic, proteomic, metabolomics, and
epigenomic data, reveal that such personalized dietary interventions trigger widespread molecular
remodelling, activating or repressing pathways central to DNA repair, oxidative stress response,
metabolic regulation, immune function, and longevity-related signalling networks. This molecular
remodelling not only provides mechanistic insight into the beneficial effects of nutrition but also
supports the broader concept that aging biology is modifiable at the molecular level through targeted
environmental interventions, including diet. At the cellular level, these diet-induced changes manifest
in improved cellular homeostasis, enhanced mitochondrial function, reduced accumulation of oxidative
damage, and maintenance of proteostasis, all of which contribute to delaying the onset of age-associated
dysfunction. Furthermore, circulating metabolomics and proteomic signatures in individuals following
personalized nutrition plans reflect enhanced metabolic flexibility, more efficient energy utilization, and
reduced markers of inflammation and oxidative stress, demonstrating that the benefits of dietary
tailoring extend beyond genomics to influence integrated physiological systems. On a population scale,
the quality of habitual diet, as quantified by standardized healthy eating indices, correlates with slower
biological aging, lower incidence of chronic diseases such as cardiovascular disease, diabetes, and
neurodegenerative conditions, and improved functional outcomes including physical mobility, cognitive
performance, and overall resilience. These population-level associations underscore the public health
relevance of diet as a modifiable factor influencing aging trajectories, and they reinforce the importance
of incorporating individualized nutritional strategies into broader preventive health frameworks.
Importantly, the interaction between genotype, epigenome, and diet highlights that individuals are not
uniform in their nutritional requirements or responses; instead, genetic and epigenetic variation shapes
the efficacy of specific dietary patterns, emphasizing the need for precision-guided interventions. The
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integration of longitudinal multi-omics profiling, clinical phenotyping, and advanced computational
modeling allows researchers to map the dynamic effects of diet on molecular networks governing
cellular maintenance, stress response, and metabolic homeostasis. This integrative approach provides a
mechanistic foundation for understanding how tailored nutrition can delay biological aging and reduce
disease risk. Moreover, longitudinal evidence demonstrates that individuals who maintain adherence to
diets optimized for their genetic and epigenetic profiles show sustained improvements in health span-
related metrics, including immune competence, glycaemic control, lipid profiles, vascular function, and
cognitive resilience, illustrating that the benefits of personalized nutrition are durable over time.
Collectively, these findings converge on a model in which diet functions as a potent modulator of aging
biology: it interacts with the genome, tunes epigenetic programming, influences the activation state of
molecular pathways involved in repair, metabolism, and longevity, and shapes systemic physiology in
a manner that promotes both health span and lifespan. By leveraging insights from genomics,
epigenetics, metabolomics, and proteomics, it becomes increasingly feasible to design and implement
dietary interventions that are not only preventive in nature but also capable of reversing or attenuating
molecular signatures of aging. As a result, personalized nutrition emerges as a cornerstone of modern
strategies aimed at promoting healthy aging, mitigating chronic disease risk, and enhancing overall
functional capacity across diverse populations. Through this integrative framework, nutrition is not
merely a source of energy and nutrients but a deliberate tool for optimizing molecular and physiological
trajectories over the lifespan, providing a bridge between genetic predisposition, molecular health, and
population-level outcomes.

Discussion

Adopting a genome-integrated dietary intervention as a precision- nutrltlon strategy could revolutionize
how we address age-related nutritional decline and its downstream
effects on health and longevity. If longitudinal studies and clinical
trials consistently show that individuals who follow diets tailored to
their genomic and multi-omics profiles (genome, epigenome,
microbiome, metabolome) maintain or restore nutrient status,
improve metabolic parameters, reduce inflammation, preserve
physiological resilience, and perhaps slow biological aging, then such
success would validate the central tenet that “one-size-fits-all”
dietary guidelines are suboptimal for many and that personalized
nutrition is a scientifically grounded alternative (El-Sayed & Saleh,
2024; International Society of Nutrigenetics/Nutrigenomics, 2016).
This validation would mark a paradigm shift in nutrition science and
public health: diet would not just be a general preventive tool, but a
precise, individualized therapeutic capable of offsetting or even reversing many of the nutritional
vulnerabilities associated with aging. In effect, genome-integrated interventions would move from
theoretical promise to practical strategy, enabling the design of dietary prescriptions aligned with each
person’s biological architecture and life context, thereby promoting healthy aging, resilience, and
enhanced health span. Yet realizing this vision faces substantial challenges across biological,
behavioural, socioeconomic, and ethical domains. On the biological front, human variability is
enormous: while many single-nucleotide polymorphisms (SNPs) and genetic variants have been linked
to nutrient metabolism, metabolic regulation, and disease risk, most traits, especially those related to
aging or complex metabolic syndromes, are polygenic, pleiotropic, and modulated by gene-environment
interactions. Genetic information alone may not reliably predict dietary response, especially without
considering other factors such as the epigenome, gut microbiome, baseline nutritional status, lifestyle
(physical activity, sleep, stress), environmental exposures, and socio-cultural dietary habits (Mathers,
2021; International Society of Nutrigenetics/Nutrigenomics, 2016). Thus, a truly “precision nutrition”
approach needs a holistic, systems-level framework integrating multi-omics data with contextual
variables, not simply a few genetic markers (International Society of Nutrigenetics/Nutrigenomics,
2016; Saleh & EIl-Sayed, 2024). This complexity complicates efforts to standardize dietary
recommendations and poses challenges for reproducibility and scalability. Moreover, even if a
scientifically robust and personalized nutritional prescription is developed, real-world efficacy hinges
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on sustained compliance and long-term behaviour change. Aging is a gradual process, and to
meaningfully alter trajectories of nutritional decline or biological aging, individuals must adhere to
dietary recommendations for years, possibly decades. But eating habits are deeply entrenched, shaped
by cultural traditions, social norms, taste preferences, convenience, economic constraints, and food
environments. Precision nutrition must therefore integrate behavioural and sociological insights
alongside biological data, designing interventions that are biologically optimal and culturally acceptable,
affordable, and realistic for long-term adherence (National Academies of Sciences, Engineering, and
Medicine, 2021; International Society of Nutrigenetics/Nutrigenomics, 2016). Socioeconomic factors
and health equity pose another significant barrier. Genome-integrated dietary interventions, especially
those involving comprehensive omics profiling, require access to advanced diagnostics (genetic
sequencing, microbiome assays, metabolomics/epigenomic), and skilled interpretation by trained
professionals (e.g., nutrigeneticists, dietitians, data scientists). These resources remain expensive and
are often concentrated in high-income settings, limiting accessibility in low- and middle-income
countries and underserved populations (Do Rosario et al., 2025; Abadi et al., 2023). As a result, the
benefits of personalized nutrition risk being confined to relatively affluent individuals, potentially
exacerbating existing health disparities (International Society of Nutrigenetics/Nutrigenomics, 2016;
Do Rosario et al., 2025). Furthermore, much of the genetic research underlying nutrigenomics originates
from populations of European ancestry, leading to underrepresentation of other ethnicities (e.g., African,
Asian, and Latin American). This underrepresentation undermines the validity and generalizability of
nutrigenomic advice for diverse populations, raising serious equity concerns when applying
personalized diets globally (International Society of Nutrigenetics/Nutrigenomics, 2016; Saleh &
El-Sayed, 2024).From an ethical standpoint, use of personal genetic data in nutritional interventions
raises important issues around privacy, data security, informed consent, and potential misuse. Genetic
data is long-term and personal; if mismanaged it could lead to unauthorized sharing, discrimination by
insurers or employers, or even psychosocial harms (National Academies of Sciences, Engineering, and
Medicine, 2021; Do Rosario et al., 2025). Direct-to-consumer (DTC) nutrigenomic tests compound
these concerns, as they often operate with limited regulation, inconsistent validation, and insufficient
counselling or interpretation support (Ronteltap & van Trijp et al., as cited in Nutrition Research
Reviews, 2024). Without robust regulatory frameworks, transparent consent processes, and strong data
protection safeguards, personalized nutrition risks becoming not just a scientific novelty but a source of
misinformation, inequity, and potential harm (International Society of Nutrigenetics/Nutrigenomics,
2016; National Academies of Sciences, Engineering, and Medicine, 2021). In addition, even on the
scientific and clinical side, implementation obstacles remain large. As underscored in recent reviews,
many aspects of precision nutrition are still in progress; high-quality evidence from randomized
controlled trials (RCTs) and long-term observational studies is limited (Saleh & El-Sayed, 2024;
National Academies of Sciences, Engineering, and Medicine, 2021). Translating research findings into
practical, actionable, and culturally appropriate dietary guidelines is not trivial. Current dietary intake
assessment tools (e.g., food-frequency questionnaires, 24-h recalls) have not advanced at the same pace
as omics technologies and often lack reliability, especially for capturing long-term habitual diet,
undermining gene-diet association studies (International Society of Nutrigenetics/Nutrigenomics,
2016). Additionally, integrating genetic and phenotypic data with microbiome, metabolome, epigenome,
and lifestyle data demands robust bioinformatics infrastructure, standardized protocols, interdisciplinary
expertise, and significant funding (Saleh & EI-Sayed, 2024; National Academies of Sciences,
Engineering, and Medicine, 2021). Thus, while success in genome- and omics-integrated nutritional
interventions would strongly support the viability of precision nutrition as a strategy to combat
age-related nutritional decline and support healthy aging, the path to widespread adoption is fraught
with obstacles, scientific, behavioural, socioeconomic, and ethical. The variability in human biology,
the need for long-term adherence, disparities in access to advanced diagnostics, ethical concerns over
privacy and equity, insufficient regulatory frameworks, and lack of robust evidence all challenge the
practical translation of this promising concept into a global public health solution. To harness the full
potential of precision nutrition for mitigating age-related nutritional decline and promoting healthy
aging, what is needed is a comprehensive, multi-pronged strategy: (1) continued scientific research
expanding across diverse populations, using multi-omics and longitudinal study designs; (2) investment
in computational infrastructure, data standardization, and interdisciplinary training spanning genetics,
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nutrition, data science, behavioural science, and public health; (3) development of culturally competent,
affordable, and accessible dietary interventions that reflect local food environments, economies, and
social contexts; (4) robust ethical and regulatory frameworks ensuring informed consent, data privacy,
equity of access, and prevention of genetic discrimination; and (5) integration of personalized nutrition
with broader policy initiatives to improve food security, healthy food availability, and equitable health
care. Only by addressing these entwined challenges can genome-integrated nutritional interventions
evolve from research tools into scalable, equitable, and effective strategies for healthy aging worldwide.

CONCLUSION

Genome-integrated dietary intervention, combining genetic, epigenetic, metabolic, and dietary data,
represents a highly promising approach to address age-related nutritional decline and promote healthy
aging. By tailoring dietary recommendations to an individual’s genomic and epigenomic profile, we
may optimize nutrient intake in a way that not only meets basic dietary needs but also specifically
supports molecular processes implicated in aging. Such personalized nutrition could, in principle,
modulate aging-related molecular pathways, including DNA methylation patterns, inflammatory
signalling, oxidative stress response, and metabolic regulation, and thereby reduce the risk of age-related
diseases such as cardiovascular disease, diabetes, and neurodegeneration. Although empirical evidence
remains limited, early findings from observational and interventional studies provide encouraging
support for this personalized nutrition paradigm. For example, a recent study in the general population
found that better overall diet quality and sufficient intake of vitamins involved in one-carbon metabolism
(e.g., B-vitamins, vitamin C) correlate with lower epigenetic age acceleration, as assessed by multiple
DNA methylation-based clocks. Similarly, in a large cohort of over 5,300 middle-aged and older adults,
researchers observed that favourable dietary exposures, including macronutrient composition, food
group consumption, and high overall diet quality, were cross-sectionally associated with more
favourable methylation-based aging markers (e.g., slower pace of aging, longer telomere-predicted age).
Moreover, randomized studies exploring targeted dietary patterns rich in polyphenols, compounds
known to influence DNA methylation and oxidative stress, show potential for actual modification of
epigenetic age. For instance, an 18-month intervention (the DIRECT PLUS randomized controlled trial)
among adults with abdominal obesity or dyslipidaemia reported changes in multiple DNA-methylation
“epigenetic clocks” in association with increased polyphenol intake. Another smaller intervention (the
Methylation Diet and Lifestyle Study) showed that consumption of foods rich in methyl-donor or
methyl-modulating phytochemicals (e.g., green tea, turmeric, garlic, berries) was associated with a
decrease in epigenetic age compared with baseline, after accounting for weight change and other factors.
Beyond epigenetics, the broader field of nutrigenomics, which studies how nutrients interact with gene
expression and metabolic pathways, has long supported the idea that dietary inputs can influence
physiological processes relevant to aging, such as inflammation, oxidative damage, and cellular repair.
In this view, personalized nutrition informed by an individual’s genomic and epigenomic makeup
becomes a rational strategy aimed at preserving molecular homeostasis, minimizing age-associated
molecular dysregulation, and extending health span. In sum, while the evidence base is still growing
and many open questions remain, especially regarding long-term efficacy, causality, population
diversity, and the relative contribution of diet versus other lifestyle factors, initial observational and
interventional data lend support to the concept that genome-integrated dietary intervention may indeed
serve as a viable precision-nutrition strategy. If future research continues to validate these associations,
such a paradigm could transform dietary science and public health by offering deeply personalized,
biologically informed nutrition plans that go beyond generic guidelines and target the molecular roots
of aging and disease.

Future Research

Future research in genome-integrated dietary interventions must prioritize the implementation of
longitudinal, multi-ethnic intervention trials that apply the proposed precision nutrition framework
across a wide spectrum of populations, age groups, and health statuses. Such studies are essential for
evaluating long-term outcomes, including modulation of epigenetic age, maintenance or enhancement
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of health span, reduction of age-related disease incidence, and overall improvements in metabolic and
physiological resilience. By monitoring these endpoints over extended periods, researchers can gain
deeper insights into the efficacy, sustainability, and real-world applicability of personalized dietary
strategies designed to target the molecular determinants of aging. A critical component of these
investigations involves expanding multi-omics integration. By combining transcriptomics, proteomics,
metabolomics, and microbiome profiling with genomic and epigenomic analyses, researchers can
construct comprehensive models that elucidate the complex interactions between diet, molecular
pathways, and aging biology. Such integrative approaches enable the identification of mechanistic links,
potential biomarkers of dietary response, and individualized nutritional targets. Parallel to this, the
development and validation of epigenetic clocks and other molecular biomarkers specifically optimized
for nutritional intervention studies is essential, allowing for precise measurement of diet-induced
changes in biological aging and providing a standardized framework for cross-study comparisons.
Equally important is addressing socio-economic, cultural, and ethical considerations in precision
nutrition research. Investigating issues such as equitable access to interventions, cost-effectiveness,
cultural relevance, and public health implications is crucial to ensure that genome-integrated dietary
strategies are inclusive, scalable, and ethically responsible. Furthermore, studies should focus on the
effects of specific bioactive food components, including polyphenols, methyl donors, antioxidants, and
other nutrient modulators, across diverse genotypes to clarify their impact on gene expression,
epigenetic regulation, and aging-related pathways. Collectively, these strategies will advance a
multidimensional understanding of precision nutrition, ultimately establishing a scientifically robust,
ethically sound, and practically implementable framework for promoting healthy aging across
populations worldwide.
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OZET

Simit, Tiirk mutfaginin gelencksellesmis sokak lezzetleri arasinda yer almakta olup unlu mamul
iiretiminde 6nemli bir paya sahiptir. Tiirkiye’de, hemen hemen her bélgenin kendine 6zgili bir simidi
bulunmakla beraber {iretime paralel olarak tiiketim tercihi de oldukga yiiksektir. Bu ¢alismada, firincilik
kiiltiirinlin yaygin olmasina ragmen simit iiretiminin siirli kaldigi Giimiishane ilinde, sehrin cografi
isaret tescili almig iirlinlerden yararlanilarak yeni bir simit recetesi gelistirilmesi amacglanmistir.
Calismada nicel analiz yontemlerinden biri olan duyusal analiz yontemi kullanilmistir. Caligma boyunca
3 regete denemesi yapilmig ve gelistirilen her regete bir Onceki tirlinlin duyusal analiz sonuglar1 ve
panelist goriisleri dikkate alinarak revize edilmistir. Uriinlerin, egitimli 9 panelist tarafindan
degerlendirilmesiyle veriler toplanmistir. Elde edilen verilerin aritmetik ortalamalar1 alinarak en ¢ok
begenilen iirlin saptanmistir. Analiz sonuglarina gore; ti¢ farkli regete ile {iretilen simit Ornekleri
arasindan tim duyusal ozellikleri ortalama degerin (> 3) iizerinde olan ikinci ve iiglincli recete en
begenilen simit drnekleri olmustur. ikinci recetede panelistler eksi maya tadim algilayamadiklarini ifade
etmislerdir. Bunun iizerine gelistirilen {igiincii regetede eksi maya tadinin algilanabilir sonuglar vermesi,
calismanin amacina uygun en kabul edilebilir niteliklere sahip regete oldugunu gdstermistir. Sonug
olarak Arakoy eksi mayasi ve Siran kok pekmezi kullanilarak gelistirilen simidin ilin mutfak kiiltiiriine
kazandirilabilecegi diisiiniilmektedir. Bdylece, gelistirilen simit regetesinin firincilar tarafindan
iretilmeye baglanmasiyla birlikte hem cografi isaret tescili alan Siran kdk pekmezinin taninirliginin ve
kullaniminin artacagt hem de pekmez fireticilerine ekonomik yonden katki saglayacagi
ongoriilmektedir. Arakdy eksi mayasinin da kullanim olanaklarinin artirilmasiyla birlikte tiiketicilere
iiriin ¢esitliligi saglanarak Arakdy eksi mayasinin tiiketiminin yayginlagsmasina olanak sunulmaktadir.
Bu faydalar g6z oniine alindiginda Giimiishane’nin yerel ve cografi isaretli {irlinlerinden yeni bir simit
recetesinin gelistirilmesiyle; {ireticiler ve tiiketiciler acgisindan sosyal, ekonomik ve kiiltiirel
kazanimlarin artacagi diisiiniilmektedir.

Anahtar Kelimeler: Simit, Geleneksel iiriin, Uriin gelistirme, Eksi maya, Arakdy eksi mayas1

ABSTRACT

Simit is among the traditional street flavors of Turkish cuisine and has an important share in the
production of bakery products. In Turkey, almost every region has its own simit, and in parallel with the
production, the consumption preference is also quite high. In this study, it was aimed to develop a new
simit recipe by using the products that have geographical indication registration in Giimiishane province,
where simit production is limited despite the widespread bakery culture. Sensory analysis method, one
of the quantitative analysis methods, was used in the study. 3 recipe trials were conducted throughout
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the study and each developed recipe was revised considering the sensory analysis results of the previous
product and the panelist opinions. Data were collected by evaluating the products by 9 trained panelists.
The most liked product was determined by taking the arithmetic average of the obtained data. According
to the analysis results; among the simit samples produced with three different recipes, the second and
third recipes with all sensory properties above the average value (> 3) were the most liked simit samples.
In the second recipe, the panelists stated that they could not perceive the sourdough taste. The sourdough
taste in the third recipe was perceptible, and this showed that it was the recipe with the most acceptable
qualities for the purpose of the study. As a result, it is thought that the simit developed using Arakoy
sourdough and Siran root molasses can be added to the culinary culture of the province. Thus, with
bakers beginning to produce the developed simit recipe, it is anticipated that both the recognition and
use of Siran root molasses, which has been granted geographical indication registration, will increase,
and that it will provide economic benefits to molasses producers. With the increased use of Arakdy
sourdough, consumers will be offered product diversity, facilitating the widespread consumption of
Arakoy sourdough. Considering these benefits, it is believed that the development of a new simit recipe
using Giimiishane's local and geographically indicated products will increase social, economic, and
cultural gains for both producers and consumers.

Keywords: Simit, Traditional product, Product development, Sourdough, Arakdy sourdough

GIRIS

Bugday, diinya ¢apinda biiylik bir iiretim ve ticaret payina sahip tarimsal iiriinlerden biridir (Duru vd.,
2019: 555). Bugdayin islenmesiyle elde edilen un ve undan yapilan mamuller ise besin degerleri
sebebiyle insan beslenmesi agisindan 6nemli bulunmaktadir. Basta ekmek olmak iizere cesitli unlu

mamullerin tiretimi ve tiiketimi hem Tiirkiye’de hem de diinya genelinde aktif olarak devam etmektedir
(Rosenfelder vd., 2013: 108; Omran vd., 2020: 9029; Elena vd., 2020: 232; Piechowiak vd., 2020: 2).

Tiirkiye, kisi basina en ¢ok un ve unlu mamul tiiketen {ilkeler arasinda on siralarda yer almaktadir.
Tiiketim hacminin biiylikligli beraberinde iilkedeki istihdam oranini, iretim degerleri ile katma
degerlerini arttirmaktadir. Bu durumda un ve unlu mamullerin gida sanayindeki yeri de paralel bir
sekilde &nem kazanmaktadir (Ozaydin ve Karakayaci, 2023: 1). Ticari ve ekonomik degeri kadar
kiiltiirel a¢idan da 6nem arz eden unlu mamuller, Tirk mutfak kiiltiiriiniin sekillenmesinde ve
zenginlesmesinde rol oynayan {iriinler arasindadir.

Tiirk mutfaginin sahip oldugu unlu mamuller arasinda yaklasik 600 yillik kokli bir gegmisi olan ve
geleneksel iiriinler arasinda yer alan simit, ulusal gastronomi kimliginin 6nemli bir pargasini
olusturmaktadir. (Ozbay, 2020: 676; ilerigiden vd., 2020: 3). Buna en giizel drnek: Yakin zamana kadar
uluslararasi kaynaklarda ‘“Turkish bagel’’ olarak ifade edilen simidin, 2019 yilinin Eyliil ayinda Oxford
Ingilizce Sézliige, Tiirkce karsiligi olan “‘Simit’” adiyla kaydedilmis olmasidir. Dolayisiyla ‘“Turkish
Bagel’’ yerine “‘Tiirk Simidi’’ olarak anilmaya ve ulusal kimligi yansitmaya baslamistir (Ozbay, 2020:
672; Oxford English Dictionary, 2019).

Simit, her 6giinde yenebilen bir iiriin olmasina ragmen Tiirk kiiltiiriinde tiiketimi genelde kahvaltida
tercih edilmektedir (Baslar vd., 2023: 27). Ozellikle ¢ay ve ayran gibi geleneksel igeceklerimizle yeniyor
olmas1 (Cam, 2023: 112; Siiren ve Kizileli, 2021: 49-51) simit i¢in ayr1 bir tiketim kiiltiirii
olusturmustur. Hatta simit, ¢ay ile o kadar bagdastirilmistir ki; Tiirk dilini 6grenmek isteyen yabancilarin
kullanacagi kaynaklardaki metinlerde simit ve ¢ay kelimesinin giinliik hayatta en ¢ok kullanilan kiiltiirel
ogeler arasinda yer aldig1 saptanmistir (Ozbay, 2020: 673, 675).

Bir¢ok kaynakta sokak lezzetleri siniflamasinda yer alan simit bu yoniiyle de;

o Ulusal mutfak kimligini yansitma,
. Yerel iiriin ¢esitliligini saglama,

. Istihdam olanaklarin1 arttirma,

o Ekonomik denge olusturma,

. Hizli ve lezzetli Uiriin sunma,
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o Sosyal iligkileri giiclendirme,
o Turistlerle yerli halkin kolay iletisim kurmasina firsat sunma,
o Yerel mutfak kiiltiriinii tanitma gibi maddi ve manevi degerde fayda saglamaktadir

(Pehlivanoglu ve Aksoy, 2023: 786; Choudhury vd., 2011: 196; Simsek ve Celik Yesil, 2022: 98; Giiney
Goller, 2023: 155-157; Odemis ve Aslan, 2021: 53; Oztiirk ve Ertamay, 2017: 762).

Bu calismada, Tiirk mutfak kiiltiirii icin 6nemi yadsinamaz bir {iriin olan simidin Glimiishane ilinde
iretiminin ve tiiketiminin yaygin olmamasindan yola ¢ikilarak sehre 6zgii yeni bir simit regetesi
gelistirilmesi amaglanmistir. Gelistirilen yeni simit recetesinin sehir ile bag kurmasi ve aidiyet
kazanmasi icin Giimiishane’ye 6zgii yoresel iiriinlerin regetede kullanilmasi uygun bulunmustur. Bu
diistinceden hareketle cografi isaret tescili alan Siran kok pekmezi ve Arakdy ekmeginin yapiminda
kullanilan eksi hamur regeteye dahil edilmistir. Gelistirilen yeni simit regetesi ile hem Giimiishane
mutfagina hem de Tiirk mutfak kiiltiirine yeni bir iirlin kazandirilarak gastronomi degerlerine bir
yenisinin eklenmesi planlanmustir.

Calisma, Giimiishane’de simit iiretiminin yayginlagsmasi ve simit tiiketiminin bolge kiiltiiriiniin bir
parcasi haline getirilebilmesi konusunda farkindalik olusturmaktadir. Ayrica cografi isaret tescili almig
trtinlerin - kullanimiyla gelistirilen simit regetesinin faaliyete ge¢mesiyle, yerel ekonominin
kalkinmasina katki saglayacagi diisiiniilmektedir. Boylece simidin toplumsal ve kiiltiirel agidan sahip
oldugu etkiler sayesinde sehrin maddi ve manevi yonlerden gelismesini destekleyecek nitelikte bir
calisma oldugu diistiniilmektedir.

1. KAVRAMSAL CERCEVE

Calismanin konusuyla ilgili baz1 kavramlarin agiklanmasi ¢aligmanin daha iyi anlagilmasini saglayacagi
icin bu boliimde Giimiishane ilinin firincilik tiriinleri ve simit ¢esitleri hakkinda bilgilere yer verilmistir.

1.1. Giimiishane Ilindeki Firmncilik Uriinleri

Giimiishane ili, 3500 yillik koklii gegmisiyle Roma Imparatorlugu’ndan Osmanli imparatorlugu’na
kadar ¢esitli medeniyetlere ev sahipligi yapmistir. Rumlarin ve Ermenilerin de bir donem yasamis
oldugu sehirde kiiltiirel cesitlilik, bolge mutfagina da yansimistir (Yiice ve Demir Yaleze, 2018: 164;
Pir, 2020: 17-18).

Gilimiishane mutfak kiiltiiriinde firincilik iiriinleri ve tas firin kullanimi giiniimiizde de devam etmekte
olup ¢esitli ekmek ve ekmek benzeri iiriinler yapilmaktadir. Tiirk Patent ve Marka Kurumunun
sayfasindan Glimiighane ilinin cografi isaretli iriinleri incelendiginde firincilik tiriinleri arasindan;
Kiirtiin Arakoy ekmegi, Giimiishane ekmegi, ince yufkadan yapilan siron ve Kelkit ketesinin tescil aldigi
goriilmektedir (Tiirk Patent ve Marka Kurumu, 2024). Bu iiriinler haricinde; kombe, golot, lemis, tava
ketesi ve sac ketesi gibi unlu mamuller de firiecilik iiriinleri arasinda sayilabilir (Akylirek ve Zeybek,
2018; 874). Ilbay’in (2022) Tiirkiye’nin yéresel ekmek haritasini hazirladigi ¢aligmasinda, Giimiishane
ilinde ii¢c cesit firin ekmegi, bir adet acik ekmek, dort adet i¢li yufka ve iki adet komeg oldugu
haritalandirilirken diger ekmek gruplandirmalarindan biri olan simit haritasinda ise hi¢ iiriin
bulunmadigi goriilmektedir. Firmcilik kiiltliriine ve unlu mamul {irlinlerine énem veren bir sehir
olmasina ragmen simit kiiltiiriiniin Glimiishane’de yayginlasmamis olmasi 6nemli bir eksikliktir. Bu
calismada gelistirilen simit regetesiyle, Giimiishane mutfak kiiltlirline yeni bir {irlin kazandirilmasi
amaglanmig ve fark edilen eksiklik kapatilmaya ¢alisilmistir. Giimiishane mutfak kiiltiiriine dair boyle
bir eksikligin ilk defa ele alinmasi ve ¢ozimil igin recete gelistirilmesi ¢alismayr ayrica O6nemli
kilmaktadir.

1.2. Simit Cesitleri

Tiirk Standartlar1 Enstitiisti (TSE) tarafindan simit: “‘bugday ununun i¢cme suyu, ekmek mayasi, yemeklik
tuz ve mevzuatina uygun katki maddesi ilavesi ile iiretim teknigine gore, yogrularak hamur haline
getirilmesi, teknigine uygun olarak fermente edilmesi, tek veya ¢ift burgu verilip renklendirme amagh
pekmeze daldirildiktan sonra tizerine ¢esni malzemesi konulup halka sekli verilerek fermente edildikten
sonra teknigine uygun olarak pisirilmesi ile elde edilen mamul’’ olarak tanimlanmis ve agiklanmustir.
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Ayrica simitler yapim siireclerindeki degisiklikler ve kullanmilan tiriin farklhiliklarina gore
gruplandirilmistir. TSE tarafindan iki gruba ayrilan simit cesitlerine Sekil 1°de yer verilmistir.

Sekil 1. TSE Tarafindan Gruplandirilan Simit Cesitleri

Simit Cesitleri

Uretim Metoduna Cesni Kullanimina
Gore Simitler Gire Simitler
- Sokak simidi - Sade simit
- Pastane simidi/ tereyagh simit - Cesnili simit

- Dolgulu simit/icli simit

- Hamuru hasglanmig simit

Ulkemizin farkli bdlgelerinde farkli recete ve yontemler kullanilarak yapilan simit, tek bir iiriin
olmaktan ¢ikip ¢esitlenmis ve kiiltiiriin zenginlestirmesine olanak saglamustir. En bilinen ¢esitlerine
asagidaki listede yer verilmistir (Ilerigiden vd., 2020: 3).

Istanbul simidi

Ankara simidi

[zmir simidi

Samsun Simidi

Kel simit (kerkeli, kabak simit)
Kandil simidi

YV V. V V V V V

Mersin simidi

Bu gesitlerin olugsmasinda; kullanilan malzemelerin degismesi, sekil verme yontemi, farkli meyvelerden
elde edilmis pekmez kullanimi ve cesni tiirii gibi degiskenler etkili olmaktadir. Béylece simitlerin
duyusal 6zelliklerinde de farkliliklar olusmaktadir. Tiim bu farkliliklar ise zaman igerisinde {ir{iniin
iretildigi bolge ile bag kurmasini saglamaktadir.

Simit iiretiminde kullanilan unun elde edildigi bugday ¢esidi, unun protein miktar1 ve kalitesi, kiil icerigi
gibi 6zellikler hamur yapisini etkilemektedir. Disiik kiil miktar1 (%0,7-0,8), orta sertlik derecesine sahip
su ve %12-13 arasinda protein i¢erigine sahip un, istenilen simit hamurunun elde edilmesi igin gereken
ozelliklerdir. Ekmek hamuruyla kiyaslandiginda simit hamuru gerek malzeme &zelliklerindeki
farkliliklar gerek kullanim miktarindaki degisimler sebebiyle daha sert bir yapida olmaktadir. Ayrica
iriine son agamalarda dahil olan pekmez ve susam gibi malzemeler, simidin ekmekten daha aromatik
bir {irlin olmasin1 saglamaktadir. Tiim bu degiskenler simide; ¢itirlik, esmerlik, aromatik lezzet gibi
karakteristik 6zelliklerini kazandirmaktadir (Baslar vd., 2023: 21; Yeyinli Savlak, 2011: 24; Sentiirk ve
Otles, 2017: 432).
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2. YONTEM VE GEREC

Aragtirmanin gerceklestirilmesi icin Giimiishane Universitesi Rektorliigii Sosyal ve Beseri Bilimler
Arastirma ve Yayin Etik Kurulu’ndan 15/11/2024 tarihli ve E-95674917-108.99-294923 say1l1 belge ile
etik kurul izni alinmigtr.

2.1. Gereg

Simit yapiminda kullanilan malzemelerden; un, su, tuz ve simitlik susam yerel marketlerden ve yerel
saticilardan temin edilmistir. Cografi isaret tescili alan Siran kdk pekmezi ile Arakdy ekmeginin
yapiminda kullanilan eksi hamur ise Kiirtiin ilgesine baglh Arakdy’den ve Siran’daki yerel bir saticidan
temin edilmistir. Simit yapiminda kullanilan malzemelerden sadece eksi hamur ve pekmez sehre
Ozglidiir. Glimiishane ile 6zdeslesmis un veya susamin bulunmamasi, simit regetesinde kullanilan
yoresel tirtinlerin iki iiriin ile simirli kalmasinin nedeni olarak agiklanabilir.

Receteye dahil edilen cografi isaretli {iriinlerden Siran kdk pekmezi; Siran, Kelkit ve Kose ilgelerinde
1300-1650 m rakimda yetisen yiiksek seker igerigine sahip seker pancari koklerinden yapilir. Gegmisi
1900’11 yillara dayanan pekmezin cografi sinirda yetisen seker pancarindan yapiliyor olmasi bolge ile
iin bagi olugsmasi saglamistir. Bir diger cografi isaretli {irlin olan Arakdy ekmegi ise yiizyillardir
Kirtiin ilgesi sinirlarinda yapilmakta olup maya olarak sadece bir 6nceki hamurdan ayrilarak saklanan
eksi hamur kullanilir. Uriiniin ayirt edici 6zelligi ise kullanilan eksi mayadan kaynaklanmaktadir. Eksi
maya, Ozelligini iiretildigi bolgenin hava ve suyundan gelen mikroorganizmalar sayesinde kazandigi
icin Arakdy ekmegi yapiminin cografi sinirlarda gerceklesmesi gerekmektedir. Dolayisiyla gelistirilen
simit recetesinde kullanilmasi planlanan maya ve pekmezin cografi isaret tescilinde belirtildigi gibi
iretiminin yapildigi bolgelerden temin edilmesine dikkat edilmistir.Simit Grneklerinin iiretimi igin
gerekli olan tiim hazirhk Giimiishane Universitesi Turizm Fakiiltesi’nin uygulama mutfaginda
gerceklestirilmistir.

2.2. Yontem

Bu ¢alismada 3 tane simit regetesi gelistirilmistir. ilk recetenin duyusal analiz sonuglar1 ve panelist
onerileri dikkate alinarak ikinci regete, ikinci regetenin analiz sonuglar1 ve panelist Onerilerine gore
ticlincii regete olusturulmustur. Deneme siirecinde olusturulan her bir regete bir 6nceki tiriiniin duyusal
ozelliklerini iyilestirilmeye yonelik degisiklikler yapilarak gelistirilmistir.

2.2.1. Simit Recetelerinin Uretim Asamalar

Simit regetelerinin hazirliginda, TSE’ nin belirlemis oldugu simit standardi referans alinmistir. Simit
hamurunun standarda uygun yapilabilmesi icin Giimiishane Universitesi Turizm Fakiiltesi’nin
uygulama mutfagindaki ekipmanlar kullanilmigtir. Hamur yapiminda kullanilacak olan un, su, tuz ve
eksi hamur tartilarak regeteye uygun olarak hazirlanmistir.

2.2.1.1. Birinci Simit Recetesinin Yapim Asamasi

Gumiishane’ye 6zgii simit recetesi gelistirme amaciyla yapilan bu ¢aligmada ilk regete TSE tarafindan
belirlenmis olan standart sokak simidi yapim asamalarina gore planlanmustir. Uriinlerden un ve suyun
kullanim miktar1 flerigiden vd.’nin (2020) calismasindaki miktarlar 6rnek alinarak belirlenirken tuz
miktart Ekmek ve Ekmek Cesitleri Tebligi (Teblig No: 2012/2) EK 1’de belirlendigi tizere %1,5
oraninda ayarlanmistir. Eksi maya miktar1 ise Kiirtiin Arakdy ekmeginin yapiminda kullanilan maya
miktar1 esas alinarak cografi isaret tescilinde ifade edildigi iizere toplam hamurun %10-15'ini
olusturacak miktarda hesaplanmistir. Bu dogrultuda olusturulan regete ve yapilan simit Grneginin
gorseline Tablo 1°de yer verilmistir.
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Tablo 1. Birinci Simit Regetesi

Birinci Simit Recetesi

Malzemeler Miktarlar
Un 1000 g

Su 500 ml
Tuz 15¢

Eksi maya (Arakdy ekmek mayasi) 150 g
Siran Kok Pekmezi 100 ml

Su 300 mi
Kavrulmus susam -

Hamur yapimi i¢in un, su ve eksi maya hamur yogurma makinesinde (Empero JP.MK.107) 15 dk.
yogrularak homojen bir hamur elde edilmistir. Gluten gelisimi i¢in 5 dk. dinlenmeye birakilan hamura
siire sonunda tuz eklenmis ve 5 dk. daha makine yardimiyla yogrulmustur. Elde edilen hamur {izeri
kapatilarak 3 saat boyunca oda sicakliginda fermantasyona birakilmistir. Fermantasyonu tamamlayan
hamur, 120 g’lik bezelere ayrilip fitil sekli verildikten sonra 30 dk. siiren ikinci fermantasyona
birakilmistir. Simitlerin son asamasi igin pekmez su karsimi ve susam hazirligi yapilmistir. ikinci
fermantasyonu tamamlayan simitlere sekil verildikten sonra pekmez su karisimina batirilip susamlama
islemi gerceklestirilmistir. Pigirme asamasina ge¢cmeden Once tiim simitler 30 dk. boyunca tepsi
mayasina birakilmistir. Béylece simit toplamda 4 saatlik fermantasyon siirecini tamamlamistir. Simitler
220°C’de tas firinda 40 dk boyunca pisirilmistir.

Simit hamuruna 4 saat fermantasyon uygulanmasinin sebebi Arakdy ekmeginin yapiminda kullanilan
eksi mayanin simit yapiminda kullanilmasidir. Kiirtiin Arakdy ekmeginin tescilde belirtilen
fermantasyon siiresi 4 saat oldugu igin simit recetesinde de hamura 4 saatlik bir fermantasyon
uygulanmstir.

2.2.1.2. ikinci Simit Regetesinin Yapim Asamasi

Ikinci recete olusturulurken receteye yas maya ilave edilmis ve eksi mayanin miktar1 azaltilmistir. Ikinci
denemede yas mayanin eklenmesi ve eksi maya miktarinin azaltilmasi fermantasyon siirecinde de
degisiklik yapilmasii gerektirmistir. Bu durumda fermantasyon siiresi sokak simidi yapimindaki
stireyle esit tutulmustur. Ayrica su miktarinda da artis yapilmistir. Tablo 2’de ikinci simit recetesi yer
almaktadir.
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Tablo 2. Ikinci Simit Regetesi

Birinci Simit Recetesi

Malzemeler Miktarlar
Un 1000 g

Su 520 mi
Tuz 15¢g

Yas maya 10¢g

Eksi maya (Arakdy ekmek mayasi) 60 g

Siran Kok Pekmezi 100 ml

Su 300 mli
Kavrulmus susam -

Hamur yapimina ilk recetedeki gibi baslanmis olup oncelikle un, su, yas maya ve eksi maya hamur
yogurma makinesinde 15 dk. boyunca yogrulmustur. 5 dk. dinlendirilen hamura tuz ilave edilip ikinci
kez yogrulduktan sonra hamur 30 dk. fermantasyona birakilmistir. Sonraki asamada hamur 120 g’lik
esit bezelere ayrilip sekil verildikten sonra pekmezli su karisimina batirilip susama bulanmigtir. Tepsiye
alinan simitler 15 dk. boyunca tepsi mayasina birakilmistir. Onceden 1sitilmis konveksiyonel firinda
220°C’ de 15-20 dk. arasinda pisirilmistir.

Ik regetenin sonuglaria gére olusturulan ikinci recetede yas maya ilavesi iiriiniin duyusal dzelliklerinin
iyilestirilmesi amaciyla eklenmistir. Yas mayanin ilavesi fermantasyon siirecini de kisaltmistir. Bu
degisikliklerin haricinde ilk recetede simitler tas firinda pisirilmistir. Fakat pisirme islemi 40 dk.
civarinda siirmiistiir. Bu durum normal simit pisirme siiresinden uzun silirdiigii i¢in ikinci deneme
konveksiyonel firin kullanilarak gergeklestirilmistir. Simitlerin pigirilmesi esnasinda firin tasi
kullanilmastir.

2.2.1.3. Ugiincii Simit Recetesinin Yapim Asamasi

Uciincii  simit recetesi, panelistlerin ikinci recete icin bildirdikleri oneriler dikkate alinarak
olusturulmustur. Bu dogrultuda eksi maya miktar1 artirilip fermantasyon siiresi uzatilmig ve yas maya
ilk fermantasyon tamamlandiktan sonra iiretime dahil edilmistir. Ayrica pekmez su oram1 da
degistirilerek 3’e 1 oram 2’ye 1 olarak ayarlanmustir. Ugiincii receteye dair bilgiler Tablo 3’te yer
almaktadir.
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Tablo 3. Ugiincii Simit Regetesi

Birinci Simit Regetesi

Malzemeler Miktarlar
Un 1000 g

Su 520 mi
Tuz 15¢g

Yas maya 10¢g

Eksi maya (Arakoy ekmek mayasi) 120 g
Siran Kok Pekmezi 100 ml

Su 200 ml
Kavrulmus susam -

Un, su ve eksi maya, hamur yogurma makinesine (Empero JP.MK.107) alinarak 15 dk. yogrulmustur.
Homojen hale gelen hamur, 5 dk. dinlendirildikten sonra tuz ilave edilerek tekrar 5 dk. yogrulmus
ardindan oda sicakliginda 3 saat boyunca birinci fermantasyon siirecine birakilmustir. ilk fermantasyonu
tamamlayan hamura yas maya ilave edilerek homojen bir yap1 kazanana kadar (yaklasik 5 dk.) tekrar
yogrulmus ve 30 dk. boyunca ikinci fermantasyona birakilmistir. iki fermantasyon siirecini de
tamamlayan hamur, her biri 120 g olacak sekilde bezelere ayrilmistir. Her bezeye fitil sekli verildikten
sonra 15 dk. daha fermantasyona birakilmigtir. Dinlenen hamurlar tezgih tizerinde acilip sekil
verildikten sonra pekmezli su karigiminda iki tur ¢evrilip susama bulanmigtir. Pigirilmeye hazir hale
gelen simitler, firin tas1 lizerine yerlestirilerek 15 dk. daha tepsi mayasina birakilmistir. Siire sonunda
simitler 220°C’de yaklasik 15-20 dk. arasinda pisirilmistir. Simit {iretimine dair asamalara Sekil 2’de
yer verilmistir.
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Sekil 2. Giimiishane’ye Ozgii Gelistirilen Simit Regetesinin Uretim Asamalar1

Un, su ve eksi hamurun, hamur yogurma makinesinde yogrulmasi (15 dk.)

e

Hamurun dinlendirilmesi (5 dk.)

-

Tuz ilavesi ve hamurun tekrar yogrulmasi (5 dk.)

Birinci fermantasyon (3 saat)

- @

Yas maya ilavesi ve hamurun tekrar yogrulup fitil sekli verilmesi

P

Ikinci fermantasyon (30 dk.)

4

Sekil verme, pekmezli suya daldirma, susamlama

4

Tepside mayalandirma (15 dk.)

4

Simitlerin 220°C’de 15-20 dk. pisirilmesi
2.2.2. Duyusal Analiz

Simit &rneklerinin degerlendirilmesi Giimiishane Universitesi Turizm Fakiiltesi’ndeki duyusal analiz
konusunda egitimli 9 akademisyen tarafindan gerceklestirilmistir. Analiz gergeklestirilmeden Once
simitler 6n hazirlik isleminden gecirilmistir. Analiz odasinin 151k, ses ve hava kontrolleri yapildiktan
sonra her bir panelist i¢in bir simit tabagi hazirlanmis ve simitler bir bardak su esliginde sunulmustur.
Simit 6rnegi i¢in rastgele bir kod belirlenerek duyusal analiz formunda degerlendirilmesi istenmistir.

Duyusal analiz formu “‘goriiniis 6zellikleri, lezzet/tat 6zellikleri, koku 6zellikleri, tekstiir 6zellikleri,
agizda biraktig1 his, genel kabul edilebilirlik’’ ana bagliklarindan olusmakta olup her baslik kendi iginde
alt bagliklara ayrilmistir. Goriiniis 6zellikleri igin: hacim, kabuk rengi, i¢ rengi, gézenek yapisi, sekil
simetrisi; Lezzet/tat 6zellikleri i¢in: genel lezzet yogunlugu, genel aroma yogunlugu; Koku 6zellikleri
icin: koku yogunlugu; Tekstiir ozellikleri icin: ¢ignenebilirlik, sertlik, yapiskanlik, ufalanma alt
basliklar1 belirlenmis ve detayli bir degerlendirme yapilmasi istenmistir. Degerlendirme igin 1-5
arasinda (1: Cok Kétii- 5: Cok Iyi) hedonik 6lgek kullanlmistir. Verilerin aritmetik ortalamasi alinarak
bulgular elde edilmistir.
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2.2.3. istatistiksel Analiz

Denemeler 3 tekerriirlii olarak gergeklestirilmistir. Her bir recetenin verileri istatistik programinda
islenerek aritmetik ortalamalari elde edilmistir. Ortaya cikan istatistiki sonuglar ve panelistlerin 6nerileri
dikkate alinarak regetelerin verileri karsilagtirilmis ve en begenilen simit regetesi tespit edilmistir.

3. BULGULAR

Bu bdliimde Giimiishane’ye 6zgii gelistirilmesi planlanan simit recetesi i¢in yapilan denemeler ve
onlarin istatistiksel analiz sonuglarina yer verilecektir. Ayrica arastirmaya katilan panelistlerin
demografik bilgisi de bu boliimde yer almaktadir.

Aragtirmaya Giimiishane Universitesi Turizm Fakiiltesi’nde gérev yapan 9 akademisyen katilmustir.
Panelistlerin demografik 6zellikleri Tablo 4°te yer almaktadir.

Tablo 4. Panelistlerin Demografik Ozelliklerine Ait Bilgiler

PANELISTLERIN DEMOGRAFIK OZELLIKLERI
Panelistler Yas Cinsiyet
P1 26 Kadin
P2 36 Kadin
P3 39 Kadin
P4 42 Kadin
P5 40 Erkek
P6 41 Erkek
P7 41 Erkek
P8 42 Erkek
P9 43 Erkek

Panelistlerin demografik 6zellikleri incelendiginde; 26-39 yas arasinda 4 kadin panelistin ve 40-43 yas
arasinda 5 erkek panelistin katilim sagladigi goriilmektedir. Tim panelistler 26-43 yas araligindadir.
Panelistlerin %40’ 1n1 kadinlar, %60°1mn1 ise erkekler olusturmaktadir.

3.1. Simit Recetelerinin Duyusal Analizlerine iliskin Bulgular

Calismada 3 adet simit regetesi gelistirilmis olup her birinin duyusal analizine dair elde edilen sonuglara
yer verilmistir. Bu boliimiin sonunda en ¢ok begenilen regetenin tespiti yapilarak gerekgeleriyle birlikte
acgiklanmugtir.

3.1.1. Birinci Simit Recetesi ve Duyusal Analiz Bulgular

Ik simit regetesine ait duyusal analiz sonuglarina dair bilgilere Tablo 5’te yer verilmis olup simit
orneginin tiim 6zellikleri ortalama deger tizerinden yorumlanmustir.
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Tablo 5. Birinci Simit Ornegine Ait Duyusal Analiz Sonuglari

Birinci Simit Orneginin Duyusal Ozelliklerine Ait Bulgular
Ozellikler Ortalama Degerler
Hacim 3,45+1,03
Kabuk Rengi 3,09+0,94
Goriiniis Ic Rengi 3,36+1,12
Gozenek Yapist 2,54+1,12
Sekil Simetrisi 3,90+0,94
Lezzet Yogunlugu 3,36+1,02
Lezzet
Aroma Yogunlugu 3,45+1,12
Koku Koku Yogunlugu 3,72+1,19
Cignenebilirlik 2,27+0,90
Sertlik 1,81+1,07
Tekstiir
Yapisgkanlik 3,36+1,12
Ufalanma 3,18+1,32
Agizda Biraktigi His Agizda Biraktigi His 3,00+1,00
Genel Kabul Edilebilirlik Genel Kabul Edilebilirlik 2,72+0,78

*Duyusal 6zelliklere ait veriler, ortalama deger + standart sapma olarak gosterilmistir.

Tablo 5’te birinci simit 6rneginin duyusal 6zelliklerine ait bulgular incelendiginde; 3,90 puan ile en
yiiksek degeri sekil simetrisi alirken 1,81 puan ile sertlik 6zelligi en diisiik degeri almistir. Tiim
ozellikler ortalama deger (3 puan) iizerinden incelendiginde ise; hacim, kabuk rengi, i¢ rengi, sekil
simetrisi, lezzet yogunlugu, aroma yogunlugu, koku yogunlugu yapiskanlik, ufalanma ve agizda
biraktigi his 6zelliklerinin ortalama degerin {izerinde puanlar alarak kabul edilebilir bulundugu tespit
edilmektedir. Simit Orneginin; gozenek yapisi, ¢ignenebilirlik, sertlik ve genel kabul edilebilirlik
ozellikleri ise ortalama degerin altinda kalarak kabul edilebilir nitelikte bulunmamustir.

Panelistlerin tiriin hakkinda belirttigi goriislerde; susamin tam olarak yapigmadigi, {iriin {izerinde susam
miktarinin az oldugu ve kabuk renginin agik olmasindan dolayr pekmez miktarimin artirilabilecegi
Onerilmistir. Simit hacminin yeterli olmadig1 belirtilerek maya miktar1 ve fermantasyon siiresinin
iyilestirilmesi gerektigi aktarilmstir.

3.1.2. ikinci Simit Recetesi ve Duyusal Analiz Bulgular

Ikinci simit regetesine ait duyusal analiz sonuglarina dair bilgilere Tablo 6’da yer verilmis olup simit
orneginin tiim 6zellikleri ortalama deger {izerinden yorumlanmustir.
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Tablo 6. ikinci Simit Ornegine Ait Duyusal Analiz Sonuglar

Ikinci Simit Orneginin Duyusal Ozelliklerine Ait Bulgular
Ozellikler Ortalama Degerler
Hacim 4,70+0,48
Kabuk Rengi 4,80+0,42
Gorliniis Ic Rengi 4,60+0,51
Gozenek Yapist 4,90+0,31
Sekil Simetrisi 4,60+0,51
Lezzet Yogunlugu 4,50+0,52
Lezzet
Aroma Yogunlugu 4,30+0,67
Koku Koku Yogunlugu 4,50+0,70
Cignenebilirlik 4,40+0,51
Sertlik 4,70+0,48
Tekstiir
Yapisgkanlik 4,50+0,70
Ufalanma 4,90+0,31
Agizda Biraktigi His Agizda Biraktigi His 4,40+0,51
Genel Kabul Edilebilirlik Genel Kabul Edilebilirlik 4,50+0,52

*Duyusal 6zelliklere ait veriler, ortalama deger + standart sapma olarak gosterilmistir.

Tablo 6’da ikinci simit 6rneginin duyusal 6zelliklerine ait bulgular incelendiginde; 4,90 puan ile
gozenek yapisi ve ufalanma o6zellikleri en yiiksek degeri alirken 4,30 puan ile en diisiik degeri aroma
yogunlugu almistir. ikinci simit drnegine ait tiim 6zellikler ortama degerin iizerinde puan alarak kabul
edilebilir nitelikte bulunmustur.

Panelistlerin ikinci simit 6rnegi icin sunduklar1 goriislerde; iirlin seklinin giizel fakat fazla kabarik
oldugu, kabuk citirliginin ise biraz daha artirilabilecegi ifade edilmistir. Ayrica eksi maya tadinin
hissedilmedigi belirtilmistir. Bir panelist, simidin standart bir simitten farkli olmadigini bildirerek simit
iretiminde kullanilan irilinlerin miktarinda ya da tretim siirecinde degisiklikler yapilabilecegini
Onermigtir. Boylece iiriine Glimiishane ile 0zdeslestirilebilecek karakteristik bir 6zelligin
kazandirilabilecegini ifade etmistir.

3.1.3. Uciincii Simit Recetesi ve Duyusal Analiz Bulgular

fkinci simit reetesine ait duyusal analiz sonuglarina dair bilgilere Tablo 7°de yer verilmis olup simit
orneginin tiim 6zellikleri ortalama deger {izerinden yorumlanmustir.
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Tablo 7. Birinci Simit Ornegine Ait Duyusal Analiz Sonuglari

Uciincii Simit Orneginin Duyusal Ozelliklerine Ait Bulgular
Ozellikler Ortalama Degerler
Hacim 4,77+0,44
Kabuk Rengi 4,66+0,50
Gorliniis Ic Rengi 4,77+0,44
Gozenek Yapist 4,44+0,52
Sekil Simetrisi 4,77+0,44
Lezzet Yogunlugu 4,33+0,50
Lezzet
Aroma Yogunlugu 4,22+0,44
Koku Koku Yogunlugu 4,44+0,52
Cignenebilirlik 4,33+0,70
Sertlik 4,11+0,78
Tekstiir
Yapisgkanlik 4,44+0,72
Ufalanma 4,55+0,52
Agizda Biraktigi His Agizda Biraktigi His 4,44+0,52
Genel Kabul Edilebilirlik Genel Kabul Edilebilirlik 4,66+0,50

*Duyusal 6zelliklere ait veriler, ortalama deger + standart sapma olarak gosterilmistir.

Tablo 7°de ikinci simit drneginin duyusal 6zelliklerine ait bulgular incelendiginde; 4,77 puan ile hacim,
i¢c rengi ve sekil simetrisi en yiiksek degerlere sahip 6zellikler olurken 4,11 puan ile sertlik 6zelligi en
diisiik degere sahip 6zellik olmustur. Tiim &zellikler ortalama degerin {izerinde puan alarak kabul
edilebilir nitelikte bulunmustur.

Panelistler iiclincii simit 6rnegi hakkinda; simidin tathilik 6zelliginin 6n plana ¢iktigini bildirmistir.
Ayrica bazi panelistler eksi maya tadinin hissedildigini fakat pekmezden gelen tatliligin bu 6zelligi
baskiladigini ifade etmiglerdir. Kimi panelist, iiriiniin tatlilik 6zelliginden rahatsiz olmadigimni ifade
ederken kimi panelist ise pekmez miktarinin azaltilmasi gerektigini belirtmistir.

flerigiden vd. (2020) yaptiklar1 calismada simidin fonksiyonel ve aromatik 6zelliklerini gelistirmeye
amaglamiglardir. Simit yapiminda tam bugday unu ile eksi hamur kullanarak simit recetesi
gelistirmiglerdir. Tam bugday ununa %30, 40 ve 50 seviyelerinde eksi hamur ilave edilmis ve yapilan
hamur 24 saat fermantasyona birakilarak simitler iiretilmistir. Duyusal analiz sonuglarinda; Simit i¢
rengi parlaklik degerleri eksi hamur miktar1 arttikga azalmistir. Eksi hamur orami arttikca renk ve
goriiniis 6zelliklerinde artis yasanmistir. En yiiksek gevreklik degerleri %50 oraninda eksi hamur
kullanilarak tiretilen simitte saptanmistir. Eksi hamur oraninin artmasi ise agiz hissiyat1 6zelliginde artig
gostermistir.
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Bu ¢aligmanin bulgulari Ilerigiden vd.’nin (2020) galismasindaki bulgularla kiyaslandiginda; simit ig
rengi ve dokusuna ait bulgularin, sadece eksi maya kullanilarak yapilan birinci simit 6rnegi i¢in benzer
sonuclar gosterdigi sOylenebilir. Eksi maya miktar1 arttikca simitlerin gevreklik 6zelliginde artig
yasanmas1 Ilerigiden vd.’nin (2020) ¢alismayla benzerlik gosteren bir diger bulgudur. Bu ¢aligmada,
eksi maya miktarinin azalmasi, iiriiniin agizda biraktigi his 6zelliginde artis yaganmasini saglayarak
llerigiden vd. nin ¢alismasindaki sonuglarla farklilik gdstermistir.

Sentiirk ve Otles (2017), kefir taneleri kullamlarak geleneksel bir gida olan "simit" {iretmeyi
amaclamglaridir. %1, %2 ve %3 oranlarinda kefir taneleri ile mayalanan simitler degerlendirilmistir.
Tim analizler sonucunda, simit tiretiminde kefir taneleri kullanilarak stabilite, aroma, doku ve lezzetin
arttig1 belirlenmistir. Benzer sekilde bu ¢aligmada kullanilan eksi mayanin iriiniin aroma ve lezzet
0zelliklerine olumlu katkilar sagladig: sdylenebilir.

Literatiirde simit lizerine yapilmis fazla ¢aligmanin bulunmamasi tartisma kisminin sinirh kalmasina
neden olmustur. Yukaridaki calismalar haricinde simit iizerine yapilan calismalar; simidin mineral
iceriginin zenginlestirilmesi (Orn. Giizelcan ve El, 2011), simit endiistrisi ve pazarlanmasi (Orn. Inal,
2008; Semerci ve Mutlu, 2016) gibi konularda yapildigi i¢in bu ¢aligmanin igerigiyle uyusmamaktadir.

SONUC VE ONERILER

Bu ¢alismada, Giimiishane'ye 6zgii simit regetesi gelistirilmesi i¢in 3 adet recete denemesi yapilmistir.
Regeteler bir onceki regetenin duyusal analiz sonuclarina gore gelistirilerek iiretilmistir. Regetelerin
duyusal analiz sonuclar1 incelendiginde, ikinci ve {i¢iincii regetenin duyusal analiz degerlerinin birinci
recreteye gore daha yiiksek degerlere sahip oldugu tespit edilmistir. Receteye dahil edilen yas maya,
birinci simit 6rneginin bazi duyusal &zelliklerindeki olumsuzluklarin iyilestirilmesine katki saglamustir.
Boylece ikinci ve tigiincii simit 6rneklerinin duyusal degerleri artis gostermistir.

Ikinci recetede panelistler eksi maya tadini alamadiklarin1 ve pekmezin tadinin fazla hissedilmedigini
ifade etmiglerdir. Panelistlerin 6nerileri dogrultusunda pekmez+su oraninda pekmez miktar: arttirilmis
(pekmez ve su orani 1’e 3 oranindan 1’e 2 oranina diisliriilmiistiir) ve eksi hamur miktar1 da iki katina
cikartilmigtir. Ayrica eksi hamurun aroma gelisimi i¢in fermantasyon siiresi de uzatilmistir. Yapilan
degisikliklerle {igiincii regete olusturulmustur. Son simit &rneginin sonuglar1 incelendiginde;
panelistlerden bazilari simitteki seker miktarinin yogun oldugunu ifade ederken bazilar seker miktarini
begenerek simide farklilik sagladigini ifade etmistir. Simitteki seker miktarinin yogun hissedilmesi
pekmez+su oranindaki pekmez miktarinin artirllmasindan kaynaklanmaktadir. Ayrica kullanilan
pekmez, seker pancarindan elde edildigi i¢in tatlilik derecesinin yogun hissedilmesine etki etmistir.
Panelistlerden bazilar1 pekmezden gelen tatliligin eksi maya tadini baskiladigi ifade etmistir.

Ucgiincii recetede eksi maya tadimin belirginlestirilmesi i¢in maya miktar1 ve fermantasyon siiresi
artirlabilir veya pekmez miktar1 azaltilabilir. Boylece simidi tatli bulan panelistlerin istedigi tatlilik
seviyesi de ayarlanabilir.

Siran kok pekmezi, seker pancarindan yapildigi i¢in tatlilik derecesi diger pekmezlere gére daha yogun
hissedilmektedir. Kok pekmezi yerine Gilimiishane'de yaygin olarak kullanilan dut pekmezi ile
denemeler yapilarak simidin tatlilik oranlari karsilastirilabilir.

Calismanin nihai sonucunda yapilan regeteler arasindan en begenilen recetenin ikinci ve tliglincii
regeteler oldugu ve duyusal yonden ortalamanin iizerinde degerler aldiklar saptanmustir. Ikinci regetede
eksi maya tadinin hissedilmemesi, tigiincii recetenin, Giimiishane'ye 6zgii gelistirilmesi istenen simit
recetesi i¢in daha uygun oldugunu gostermektedir.
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OZET

Insanligin varolusundan bu yana yasanan afetler (deprem, sel, yangin vb.), her daim insan yasamini
etkileyen fiziksel, psikolojik, ekonomik ve sosyal bir¢ok sorunun temeli olmustur. Kaygi, stres, korku
ve davranis bozukluklar1 gibi psikolojik sorunlar; obezite, kabizlik, mide bulantisi, ishal gibi beslenmeye
bagli saglik sorunlari; gida tedariginde bozulma, gelirdeki diisiis, pisirmede kullanilan ekipman eksikligi
gibi besine ulagmada engel olusturabilecek ekonomik sorunlar bu donemde goriilebilen problemlerden
bazilaridir. Psikolojik sorunlar, bireyin giinliik aktivite diizeyini, uyku kalitesini ve sosyal iliskilerini
etkilediginden, bireyin beslenme diizeni basta olmak {izere sagligi her agidan bozabilecek boyutlara
ulasabilmektedir. Deprem gibi yasamin gidisatimi bozan olagandisi durumlar; besine ulagmada
yetersizlikler, besindeki hijyen eksiklikleri, yetersiz ve dengesiz beslenme gibi olumsuz degisikliklere
neden olabilmektedir. Yasanan tiim bu olumsuzluklar, bireyin temelde besin degeri diisiik ancak enerji
degeri yiiksek besin alimina bagl bireylerde, viicut agirlik artisina neden oldugu bdylece basta obezite
olmak iizere diyabet ve kardiyovaskiiler hastalik gibi risk faktorlerinin prevalansinda yiikselme
olabilecegini gostermektedir. Bu konudan hareketle bu g¢aligmada, 6 Subat 2023 Kahramanmaras
depremine yakalanan iiniversite 6grencilerinin, beslenme durumu ve aligkanliklari ile uyku durumu,
fiziksel aktivite ve travma diizeylerini degerlendirmek amaglanmistir. Calisma Gaziantep ilinde, 2024
yilinda (depremi takiben) Hasan Kalyoncu Universitesinde egitim géren ve depremin etkiledigi 11 ilin
herhangi birinde depreme yakalanan, 237 dgrenci iizerinde yapilmistir. Ogrencilere yiiz yiize anket
formu uygulanmistir. Anket formunun ilk boélimiinde, katilimcilarin sosyodemografik o6zellikleri,
antropometrik Ol¢limleri, beslenme aligkanliklari, uyku durumlar1 ve depremle ilgili bilgileri
Ogrenilmistir. Anketin diger boliimlerinde katilimcilara, besin tiiketim siklik formu, 24 saatlik fiziksel
aktivite formu ve Deprem Sonrasi Travma Diizeyini Belirleme Olgegi (DSTDBO) uygulanmustir.
Anketten elde edilen veriler SPSS 23.0 programi analiz edilmistir. Arastirmanin sonuglarina gore;
calismaya katilan bireylerin yas ortalamasi 22,2+2.74 yil olarak belirlenmistir. Caligmaya katilan
bireylerin, deprem siiresinde BKI degeri ortalamasi 23,3+4,46 kg/m?iken deprem sonrasinda bu degerin
23,6+4,40 kg/m? oldugu goriilmiistiir (p<0,05). BKI degerindeki farkin ortalama 0,3 kg/m?, viicut
agirhgidaki farkin ise ortalama 2,5 kg oldugu belirlenmistir. Bireylerin %25,7’si, deprem sonrasinda
viicut agirliklarinin azaldigimi, %23,6’s1 viicut agirliginda bir degisim olmadigini ve %50,6’s1 viicut
agirliklarinin arttigini belirtmistir. Depremden sonra 6giin sayilarinda artig oldugunu belirten bireylerin
oranmnin %16,0 oldugu belirlenmistir. Ogiin say1s1 azalan ve degismeyen bireylerin oranmin sirastyla
%38,8 ve %45,2 oldugu belirlenmistir. Deprem oncesi uyku kalitesini iyi, orta ve kotii olarak
degerlendiren bireylerin oraninin sirasiyla; %4,6, %27,8 ve %67,5 oldugu belirlenmistir. Bu oranlarin
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deprem sonrasinda %13,1, %53,6 ve %33,3 olarak degistigi saptanmistir. Uyku kalitesini deprem
sonrasinda degistigini belirten bireylerin oraninin %62,9 oldugu belirlenmistir. Deprem Sonras1 Travma
Diizeyini Belirleme Olgegi (DSTDBO) puani ortalamasi bireylerde 47,4+16,83 (E: 44,3+15,10, K:
49,6+17,71) olarak belirlenmistir. Erkeklerin travma diizeyinin kadinlara gére daha diisiik oldugu
saptanmistir (p<0,05). Travma diizeyi diisiik ve yiiksek olan bireylerin oraninin sirasiyla %60,8 ve
%39,2 oldugu ve yiiksek travmalari bireylerin %65,5’ini kadinlarin olusturdugu belirlenmistir (p<0,05).
Bireylerin yas1 azaldikga travma diizeylerinin arttigr belirlenmistir (p<0,05). Calismaya katilan
bireylerin DSTDBO puani arttik¢a (travma diizeyi arttikga), deprem sonrast BKI degerinin, deprem
sonrast BKI ve agirlik farkinin azaldig1 belirlenmistir (p<0,05). DSTDBO nin 1 puan degisiminin BK1I
degerinde 0,034 birim negatif yonlii degisime neden oldugu belirlenmistir. Sonug olarak deprem sonrasi
calismaya katilan bireylerin, travma diizeylerinde onemli Olglide artis oldugu ve bu artigin, yas ve
antropometrik kavramlarla iliskili oldugu belirlenmistir.

Anahtar Kelimeler: Deprem, beslenme, saglik, uyku, psikoloji, travma.

ABSTRACT

Disasters (earthquakes, floods, fires, etc.) that have occurred since the existence of humanity have
always been the basis of many physical, psychological, economic and social problems that affect human
life. Some of the problems that can be seen during this period include psychological problems such as
anxiety, stress, fear, and behavioral disorders; nutrition-related health problems such as obesity,
constipation, nausea, and diarrhea; and economic problems that may prevent access to food, such as
deterioration in food supply, decline in income, and lack of cooking equipment. Because psychological
problems affect an individual's daily activity level, sleep quality, and social relationships, they can reach
levels that can disrupt every aspect of health, especially their diet. Extraordinary events that disrupt life's
trajectory, such as earthquakes, can lead to negative changes such as inadequate access to food, poor
hygiene, and inadequate and unbalanced nutrition. All these negative experiences show that individuals
who consume foods that are essentially low in nutritional value but high in energy value may gain body
weight, thus increasing the prevalence of risk factors such as obesity, diabetes and cardiovascular
disease. Based on this, this study aimed to assess the nutritional status and habits, as well as sleep status,
physical activity, and trauma levels, of university students affected by the February 6, 2023,
Kahramanmaras earthquake. The study was conducted on 237 students who were studying at Hasan
Kalyoncu University in Gaziantep province in 2024 (following the earthquake) and who were caught in
an earthquake in any of the 11 provinces affected by the earthquake. A face-to-face survey was
administered to the students. The first section of the survey collected information about the participants'
sociodemographic characteristics, anthropometric measurements, dietary habits, sleep patterns, and
earthquake-related information. In the remaining sections of the survey, participants completed a food
consumption frequency form, a 24-hour physical activity form, and the Post-Earthquake Trauma Level
Determination Scale (PTTL). Data obtained from the survey were analyzed using SPSS 23.0. According
to the results of the study, the average age of the individuals participating in the study was determined
to be 22.2+2.74 years. The average BMI value of the individuals participating in the study was 23.3+4.46
kg/m2 during the earthquake, while this value was found to be 23.6+4.40 kg/m2 after the earthquake
(p<0.05). The average difference in BMI was 0.3 kg/m2, and the average difference in body weight was
2.5 kg. 25.7% of individuals stated that their body weight decreased after the earthquake, 23.6% stated
that there was no change in body weight, and 50.6% stated that their body weight increased. The
proportion of individuals reporting an increase in the number of meals they ate after the earthquake was
16.0%. The proportion of individuals reporting a decrease in the number of meals and the proportion of
individuals reporting an unchanged number of meals were 38.8% and 45.2%, respectively. The
proportion of individuals who rated their sleep quality as good, moderate, and poor before the earthquake
was 4.6%, 27.8%, and 67.5%, respectively. These proportions changed to 13.1%, 53.6%, and 33.3%
after the earthquake. The proportion of individuals who reported that their sleep quality changed after
the earthquake was 62.9%. The mean Post-Earthquake Trauma Level Determination Scale (PTSDES)
score was determined as 47.4+16.83 (M: 44.3£15.10, F: 49.6£17.71) in individuals. It was found that
the trauma level of men was lower than that of women (p<0.05). The proportions of individuals with
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low and high trauma levels were determined to be 60.8% and 39.2%, respectively, and women
constituted 65.5% of individuals with high trauma (p<0.05). It was determined that trauma levels
increased as individuals' ages decreased (p<0.05). As the DSTDBO score of the individuals participating
in the study increased (increased trauma level), the post-earthquake BMI value and the post-earthquake
BMI and weight difference decreased (p<0.05). A 1-point change in the DSTDBO resulted in a negative
change of 0.034 units in the BMI value.

Keywords: Earthquake, nutrition, health, sleep, psychology, trauma.

GIRiS

Deprem gibi biiyiik dlcekli afetler, diinyanin varolusundan bu yana meydana gelen; meydana geldigi
bolgede birgok can ve mal kaybina neden olan, birey ve toplum iizerinde fiziksel, psikolojik, sosyal ve
ekonomik sorunlara yol agan, yikici etkilere sahip doga olaylaridir. Bu degisiklikler, deprem sonrasi
yasam kosullarinin degismesine ve buna bagli olarak, bireylerin beslenme aliskanliklarinda, uyku
diizenlerinde, ruh saghiginda ve fiziksel olarak aktiflik durumunda olumsuz degisikliklere neden
olmaktadir (Firat, 2022; Edemen vd., 2023; Uemura vd., 2016). Deprem sonrasi yasanan beslenme
sorunlari, yetersiz ve dengesiz beslenmeye bagli akut/kronik malniitrisyon, viicut agirhiginda/BKI’de
artis, kronik hastaliklarin seyrinde kotiilesme gibi durumlara sebebiyet vermektedir (Yurdakok &
Ugurlu, 2023; Tiirk Tabipleri Birligi, 2024). Bu durumlar, deprem sonrasi gida tedariginde bozulma,
besin ¢esitliliginin saglanamamasi, gelir kaybi gibi sorunlardan kaynaklanmaktadir (Yorulmaz &
Mumcu, 2021; Rasool vd., 2023). Uyku problemleri, deprem siireci ve/veya sonrasinda olusabilen kisa
ve uzun siire devam eden bir saglik sorunudur (Sugawara vd., 2020). Deprem sonras1 bagta psikolojik
sorunlar olmak tiizere; enkaz altinda kalma, yakinlarii kaybetme, barinma ve olumsuz ¢evre kosullari
bireylerin uyku diizenlerini etkileyen temel unsurlar olarak goriilmektedir (Sugawara vd. , 2020; Li vd.,
2018; Aslan & Onal, 2024; Aylaz vd., 2025). Yapilan ¢alismalar, depremin bireylerin uyku durumunda
bozulmaya neden oldugu, bu durumun o&zellikle stres ve travma ile iligkili oldugu yoniindedir
(Karaahmetoglu & Arabaci, 2025; Yazawa,vd., 2023; Yildiz, vd., 2025; Cift¢i & Kiling, 2024). Deprem
sonrast gecici barinma alanlarinda bulunma, degisen ¢evre kosullari ve bireylerin bozulan saglik
durumlar1 fiziksel aktivite durumlari etkilemektedir. Bu durum deprem sonrasi fiziksel aktivite
azalmaya ve buna baghh viicut agirhigr artisi, psikolojik belirteglerde degisikliklere zemin
hazirlamaktadir (Cakir, vd., 2025; Karababa, vd., 2025; Tosun, vd., 2025). Yasanan tiim bu sorunlarin
olugmasinda temel etken olarak gosterilen ve tek basina bakildiginda bile bireylerde deprem sonrasi
ciddi olumsuzluklara neden olan diger durum, psikolojik sorunlardir. Psikolojik sorunlar, depremden
etkilenen bireylerin biiyiik cogunlugunda goriilen ve depresyon, stres, travma, TSSB gibi farkli
sekillerde seyredebilen ciddi bir sorundur (Citak & Dadandi, 2024). Depremlerin neden oldugu tiim bu
sorunlar, basta bireyler olmak iizere toplum genelinde ciddi halk saglig1 sorunlarina sebep olmaktadir
(Yorulmaz & Mumcu, 2021).

Son yillarda gerceklesen ve sadece meydana geldigi bolgeleri degil tiim iilkede bu sorunlarin olusumuna
neden olan olay 6 Subat 2023 Kahramanmaras depremidir. “Asrin felaketi” olarak nitelendiren bu afet,
bireyleri ve toplumu basta beslenme, barimma ve ekonomik sartlarinda bozulmaya neden olup
saydigimiz tiim bu sorunlara sebebiyet verdigi diisiiniilmektedir. Bu yiizden bu ¢alismada amag, 6 Subat
Kahramanmaras depremine yakalanan {iniversite 6grencilerinin, beslenme durumu ve aligkanliklar ile
uyku durumu, fiziksel aktivite ve travma diizeylerini degerlendirerek deprem sonrasi toplumun belirli
bir kesimde depremin yikici etkilerini goriip, bu konuda toplum ve resmi otoritelerde bilinglenmeyi
artirmak ve depreme bagli bu sorunlara iliskin gerekli 6nlem ve iyilestirme miidahelelerinin
geligtirilmesinde farkindalik olugturmaktir.

Deprem/Dogal Afet

Deprem (zelzele veya yer sarsintist), yerkabugunda beklenmedik bir anda ortaya ¢ikan enerji sonucunda
meydana gelen, sismik dalgalanmalar ve bu dalgalarin yeryiiziinii sarmasi olayidir. (Vikipedi, 2025).
Depremler ayn1 zamanda insan yagaminda fiziksel, sosyal ve ekonomik kayiplara yol agan; giinliik
faaliyetlerin ve toplumsal diizenin aksamasina neden olup toplumu olumsuz bicimde etkileyen
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onlenemez, doga olaylarindandir (Edemen vd., 2023; Isci, 2008). Nitekim yasanan biiyiik depremler
sonucu meydana gelen can ve/veya uzuv kaybu, bina, alt ve iist yap1 kaybi ve/veya hasarina neden olarak
toplum tizerinde yikici etkilere sebep olmaktadir (Bigak¢1 & Karakayali, 2022). Bu nedenle depremler,
toplumsal bir doga olay1 olarak degerlendirilmektedir. Ulkemizde, 1900°lii y1llarin basindan giiniimiize
kadar belli basl 224 biiyiik deprem meydana gelmistir (AFAD, 2023). Bunlardan en 6nemlisi, asrin
felaketi olarak bilinen 6 Subat 2023 Kahramanmaras depremidir.

6 Subat Kahramanmaras Depremi

6 Subat 2023 tarihinde, saat 04.17°de merkez {issii Kahramanmaras’in Pazarcik il¢esi olan ve 7,7
biiyiikliiglinde; ayni1 giin saat 13.24’te Elbistan merkezli ve 7,6 biyiikliiglinde iki biiyiik deprem
meydana gelmistir. “Asrin felaketi” olarak bilinen bu depremler; Kahramanmaras, Gaziantep, Sanlurfa,
Diyarbakir, Adana, Adiyaman, Osmaniye, Hatay, Kilis, Malatya ve Elaz1g olmak iizere tilkemizin 11
ilini etkilemistir (Edemen vd., 2023; AFAD, 2023). T.C. Afet ve Acil Durum Yonetimi Baskanlig:
Deprem ve Risk Azaltma Genel Midiirliigli (AFAD-RED) tarafindan hazirlanan ve 2 Haziran 2023
tarihinde yayimlanan rapora gore, bu depremler sonucu 50.783 kisinin yasamim yitirdigi ve 115.353
kiginin yaralandigi bildirilmistir (AFAD, 2025).

“Asrim felaketi” olarak nitelendirilen 6 Subat 2023 Kahramanmaras depremleri, genis bir cografyada
biiyiik can kayiplarina, yaralanmalara, kalic1 sakatliklarla birlikte gesitli fiziksel, psikolojik, sosyal ve
toplumsal sorunlara yol agmistir. Cok sayida yapiin yikilmasi veya agir hasar almasi sonucunda
binlerce kisinin enkaz altinda kalmasi, afetin yikici etkisini daha da artirmaktadir (Edemen vd., 2023;
Aydos vd., 2025). Depremlerden etkilenen il sayisinin fazla (11 ili etkileyen) olmasi, 14 milyonu asan
niifusun dogrudan zarar gérmesi, yardim siireclerinde yasanan gecikmeler ve koordinasyon sikintilari,
kriz yonetimini gliglestiren baslica etmenler olmustur (Aydos vd., 2025; AFAD, 2023).

Deprem/Dogal Afet ve Beslenme

Deprem gibi dogal afetler, meydana geldigi bdlgede fiziksel yikimla birlikte toplumun beslenme
durumunu, gida giivenligini ve halk sagligini dogrudan etkileyen yikici olaylardir (Dhoubhadel vd.,
2020). Ozellikle alt yap: hasari, lojistik aksakliklar ve gida cesitliliginin azalmasi nedeniyle
afetzedelerin/depremzedelerin, yeterli ve dengeli beslenmeye erisimini giiglestirmektedir (Aldemir,
2023; Ozcan & Duru, 2021).

Yeterli ve dengeli beslenme, organizmanin biiylime, gelisme, doku onarimi ve fizyolojik islevlerini
stirdiirebilmesi i¢in gerekli enerji ve besin 6gelerini, ihtiyact oldugu miktarlarda almasi ve bu besin
dgelerinin viicut tarafindan uygun bir bigimde kullanilmas: olarak tammlanmaktadir (TUBER, 2022).
Afet (6zellikle deprem) sonrasinda bireylerin enerji gereksinimlerinin dogru belirlenmesi, beslenme
miidahalelerinin etkinligi agisindan kritik 6neme sahiptir. Bu siirecte beslenme yonetimi, yalnizca temel
gida saglama faaliyetinden ibaret olmayip, halk sagligini korumaya yonelik ¢ok boyutlu bir yaklagim
gerektirmektedir (Mavroul vd., 2023; Cebi & Co6l, 2023). Afet donemlerinde enerji, protein ve temel
mikro besin 6geleri gereksiniminin karsilanmasi akut donemde sag kalim; uzun vadede biiyiime, immiin
yanit ve metabolik saglik agisindan kritik 6nem tasidigindan beslenme desteklerinin uzmanlar tarafindan
planlamas: (diyetisyen, doktor) gerekmektedir (Alatas & Arslan, 2024; Ozcan & Duru, 2021).

Afet sonrasi beslenme planlamasinin en kritik unsurlarindan bir digeri ise, gidanin giivenliginin ve
hijyen kosullarinin saglanmasidir. Bu nedenle afet bolgelerinde dagitilan gidalarin, mikrobiyolojik risk
tasty1p tagimadiginin izlenmesi, su kaynaklarmin diizenli olarak denetlenmesi ve hijyen kitleriyle gida
hazirlama ortamlarinin desteklenmesi gerekmektedir (Marshall vd., 2021; Sphere, 2018; PAHO &
WHO, 2024). Bu yiizden afet bolgelerinde, dayanikli-kuru gidalarin, giivenilir su kaynaklarinin ve
bozulma riski diigiik gidalarin tercih edilmesi dnem tasimaktadir (Saglik Bakanligi, 2023).

Deprem/dogal afet durumlarinda enerji ve besin 6geleri gereksinimi

Deprem gibi dogal afetler, bireylerin ve toplumun besin ve enerji gereksinimlerini dogrudan etkileyen
ve halk saglig1 agisindan kritik 6neme sahip durumlardir. Bu yiizden afet durumlarinda, besin ve enerji

uzun vadede beslenme giivenligi, toparlanma kapasitesi ve halk saglig1 lizerinde dogrudan etkisi olan
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stratejik bir 6nceliktir (WHO, 2024; PAHO & WHO, 2024; Tiirk Kizilay, 2023; PAHO & WHO, 2019;
T.C. Saglik Bakanligi, 2023). Tirk Kizilay’inin Afetlerde Beslenme Hizmetleri Kilavuzu, acil
durumlarda saglanacak gidalarin giinliik yaklasik 2100 kcal enerji icermesini ve rasyonda 450 g tahil,
25 g yag, 50 g kurubaklagiller bulunmasin1 6nermektedir (Tiirk Kizilay, 2023). Ayrica PAHO, afet
doneminde hedef enerjinin giinliik yaklasik 1700-2000 kcal/kisi civarinda planlanmasini, diyetin makro
besin 6gesi dagiliminin %50-55 karbonhidrat, %20-25 yag ve %15-20 protein olmas1 gerektigini ifade
etmektedir (PAHO & WHO, 2019). PAHO ve WHO kilavuzlari, depreme bagli kriz dénemlerinde besin
Ogelerince dengeli enerji alimlarinda esneklige gidilmesi gerektigini; baglangicta 1700 kcal/kisi/glin gibi
diisiik bir alimin bile ciddi beslenme sorunlarini dnleyebilecegini, uzun vadeli yardim siirecinde ise
1.700-2000 kcal/kisi/giin araliginin uygulanmasinin uygun oldugunu belirtmektedir (PAHO & WHO;
2024).

Deprem/Dogal Afet Durumlarinda Karsilasilan Beslenme ve Saghik Sorunlari

Afetler; dogal, teknolojik ya da insan kaynakli etkenler sonucu ortaya ¢ikan, toplumun fiziksel, sosyal
ve ekonomik yapilarinda kayiplara yol agarak giinliik yagsamin olagan akigini kesintiye ugratan olaylar
olarak tanimlanmaktadir (CRED & UNDRR, 2020; Cebi & Col, 2023). Depremlerin, meydana gelme
zamaninin 6ngoriillememesi, toplum yagamini ve saglik hizmetlerinin siirekliligini kesintiye ugratmasi,
agir ekonomik sonuglar dogurmasi ve psiko-sosyal sagligi olumsuz etkilemesi nedeniyle dnemli bir halk
sagligi sorunu olarak kabul edilmektedir (Yorulmaz vd., 2021). Depremden etkilenen bireylerin yasadigi
sorunlar genelde, temel fizyolojik ihtiyaclarin zamaninda ve diizenli sekilde kargilanamamasindan
kaynaklanmaktadir (Aydos vd., 2025). Bu durum basta beslenme olmak iizere birey ve toplum {izerinde
cesitli ekonomik, sosyal ve psikolojik sorunlara neden olmaktadir.

Deprem/dogal afet durumlarinda karsilasilan saghk sorunlari

Dogal afet/deprem sonrast donemde goriilen acil sorunlar, travma ve yaralanmalara bagli akut saglik
sorunlaridir. Diinya Saglik Orgiitii (WHO), deprem sonrasi yaralanmalarin ilk 24-72 saat icinde 6liim
ve sakatlik acisindan kritik oldugunu belirtmekte ve acil tibbi miidahalenin énemini vurgulamaktadir
(WHO, 2023). Fiziksel travmanin yani sira, afetler bireyler iizerinde Travma Sonrasi Stres Bozuklugu
(TSSB), depresyon ve anksiyete bozukluklar1 gibi psikolojik sorunlara da yol agmaktadir (Citak &
Dadandi, 2024). Ayrica bu psikolojik sorunlarin, bireylerin uyku kaliteleri {izerinde etkili oldugu
bildirilmektedir (Celik vd., 2024). Deprem sonrasi ortaya ¢ikan bir diger 6nemli sorun, beslenme ve
gida giivenligidir. Deprem sonrasi ortaya ¢ikan bir diger 6nemli sorun, beslenme ve gida giivenligidir.
Afet bolgelerinde altyapi hasari, gida tedarik zincirinde aksakliklar ve barinma kosullarinin bozulmasi,
bireylerin yeterli ve dengeli beslenmesini giiglestirmektedir. Besin gesitliliginin azalmasi, enerji ve
mikro besin 6gesi eksikliklerinin (vitamin ve mineral) olusmasina neden olabilmektedir (Rasool vd.,
2023).

Deprem/dogal afet durumlarinda karsilasilan psikolojik sorunlar

Deprem gibi dogal afetler, birey ve/veya toplumun ruh saglig1 tizerinde oldukga etkili olmaktadir (Aydos
vd., 2025). Depremde gogiik altinda kalma, yakinlarini kaybetme, uzuv kayb1 veya saglik sorunlarinin
yasanmasi, maddi imkanlarim1 kaybetmesi (ev, araba vb. kaybi1 veya issizlik vb.), gecici barinma
(konteyner, ¢cadir vb.) sekli, diisiik sosyoekonomik destek, gecici veya kalic1 gb¢ gibi yasanan sorunlar,
afetzedelerde stres, uzun siireli kaybi bozuklugu, depresyon, TSSB gibi psikolojik sorunlara neden
olmaktadir (Yorulmaz & Mumcu, 2021; Uguz, 2023; Aslan & Onal, 2024). Yasanan tiim bu psikolojik
sorunlar; deprem sonrasi normal hayat akigina adaptasyonda bozulma, yetersiz ve dengesiz beslenme,
egitim veya is hayatindaki basarida azalma, gelecege karsi umutsuzluk gibi kisa ve uzun vadede birgok
bireysel ve toplumsal durumlara sebebiyet vermektedir. (Yorulmaz & Mumcu, 2021).

Deprem/dogal afet durumlarinda Karsilasilan uyku durumuyla ilgili sorunlar

Uyku problemleri, deprem siireci ve/veya sonrasinda olusabilen kisa ve uzun siire devam eden bir saglik
sorunudur. Uyku problemleri; bireyin uyku siiresinde azalma, uyku kalitesinde diisiis, uykuya dalma
zorlugu, gece uyanmalari, giindiiz islevsellik kaybi, uyku yetersizligi ve insomnia (uykusuzluk)
semptomlar1 vb. seklinde kendini gostermektedir (Li vd., 2018; Geng vd., 2013). Depreme bagli uyku
problemleri, 6zellikle psikolojik sorunlarla yakindan iligkilendirilse de depreme bagli yasanan maddi ve
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manevi kayiplar, kotii yasam sartlar1 ve barinma kosullar ile sosyal destek azligi da depremzedelerin
uyku durumuyla iligkilendirilmektedir (Kim vd., 2021; Sugawara vd. , 2020; Li vd., 2018; Geng vd.,
2013; Aslan & Onal, 2024; Aylaz vd., 2025).).

Deprem/dogal afet durumlarinda karsilasilan beslenme sorunlari

Depremler/afetler; toplumun yasam alanlarini, mevcut altyapisint ve giinliik isleyisini ani bi¢imde
kesintiye ugratan olaylardir. Deprem sonras1 donemlerde gidaya erisimin ani bigimde kisitlanmasi, 6&iin
cesitliligin azalmasi gibi durumlar beslenmeye bagli saglik sorunlarinin hem kisa hem de uzun vadede
belirgin sekilde artmasina yol agmaktadir (Yorulmaz & Mumcu, 2021). Depremlere/dogal afetlere bagl
olusan baslica beslenme sorunlari; protein-enerji malniitrisyonu, mikro besin 6gesi eksiklikleri (a
vitamini, demir, ¢inko vb.), gastrointestinal semptomlar ve sivi-elektrolit problemleri, kronik hastalik
komplikasyonlari, yeme davranisinda bozukluklar, refeeding sendromu (yeniden beslenme), crush
sendromu (ezilme), obezite ve beslenmeye bagli metabolik sorunlar olarak belirtilmektedir (Nour &
Altintas, 2025; Schneewiess vd., 2024; Tiirk Kalp Vakfi, 2023; Ozcan & Ates, 2021; Selen & Karakan,
2024; WHO, 2025; Yurdakok & Ugurlu, 2023).

Deprem/dogal afet durumlarinda beslenme ve saghk yonetimi

Afetler 6zellikler depremler, toplumda beslenme ve saglik yonetimine ihtiya¢ olusturan doga olaylaridir
(AFAD, 2021). Ulkemizde afet sonrasi beslenme ve saglik hizmetleri; TAMP ile kurumsal olarak
diizenlenen, AFAD tarafindan koordine edilen ve Tiirk Kizilay’1 tarafindan uygulanan miidahale
programlaridir (Tirk Kizilay, 2016). Afet donemlerinde beslenme miidahaleleri kisa/erken dénem
beslenme hizmeti ve uzun dénem beslenme hizmeti olmak iizere 2 asamada gerceklestirilmektedir. Bu
asamalarda uygulanacak beslenme hizmetleri; hizmet verilecek toplumun beslenme aligkanliklarina ve
kiiltiire 6zgii olmal1, dagitim siireclerinde bolgeye esit dagitilmasi ve dagitimda kontaminasyonun
onlenmesi gibi ¢esitli durumlar géz 6niinde bulundurularak uygulanmasi gerekmektedir (Kurtbeyoglu
& Aykut, 2023; AFAD, 2014).

Depremde kisa/erken donem beslenme ve saghk yonetimi

Kisa/erken donem beslenme ve saglik hizmetleri, meydana gelen afet ve acil durum sonrasi hemen
baslayan ve ilk 72 saat i¢inde yiiriitiilen miidahaleleri kapsayan “altin saatler” olarak tanimlanmaktadir.
Altin saatlerde yiiriitiilen miidahaleler, afet sonras1 yagami kurtarma ve afetzedelerin temel ihtiyaglarinin
karsilanmasi agisindan en kritik zaman dilimi olarak degerlendirilmektedir (Giiden & Borlu, 2023; Tiirk
Kizilay, 2016; WHO, 2004). Kisa/erken donem beslenme hizmetinde; kolay tiiketilebilen, dayanikli,
islem uygulanmasini gerektirmeyen ve kolay temin edilebilen hazir besinler (ekmek, kek, biskiivi, simit,
meyve suyu, yogurt, yumurta, peynir, zeytin, konserve yiyecekler gibi yiiksek enerjili besinler)
sunulmalidir (Eksi, 2016; Kurtbeyoglu & Aykut, 2023). Afet sonras1 kisa/erken dénem beslenme
hizmetinde, afetzedelere sicak yemek dagitimi yapilana kadar, temini ve dagitimi kolay gida paketleri
(acil beslenme kiti ve kumanya) dagitilmaktadir (Eksi, 2016; Giizel & Demirci, 2024).

Deprem gibi afetler, bireylerde hem fizyolojik hem psikolojik saglik sorunlarina neden olmaktadir.
Yasanan saglik sorunlari, afet sonrasi sag kalim ve yasam kalitesi icin acil ve hayati 6nem tasiyan
miidahaleler gerektirmektedir. Bolgedeki kisa/erken donem saglik hizmetleri, afet sonrasi olusabilecek
salgin hastaliklar, travmatik yaralanmalar ile acil ve hayati 6nem tasiyan saglik problemlerine hizli bir
sekilde miidahale edilmesini amaglamaktadir (Mavrouli vd., 2023).

Depremde uzun donem beslenme ve saghk yonetimi

Altin saatler olarak tanimlanan donemin sonlandigi, afetzedelerin ihtiyaglarinin belirlendigi, gegici
ve/veya kalici barmmma alanlarina gecisin tamamlandigi, 72 saat ve sonrasindaki donemi ifade
etmektedir. Bu donemde, gida paketlerinin dagitilmasi, kuru gida yardiminin yapilmasi ve mutfak
setlerinin saglanmasi amaglanmaktadir (Eksi, 2016; Gliden & Borlu, 2023; WHO, 2004). Uzun donem
beslenme hizmetlerinde dagitilan gida paketleri, afet dncesi donemde hazirlanmis ve afet siirecinde bir
ailenin (yaklasik 5 kisilik bir aile) ortalama bir haftalik (7 gilin) beslenme gereksinimlerini
karsilayabilecek besinlerden olusmaktadir. Bu gida paketleri igerisinde nohut, kuru fasulye, piring,
mercimek gibi kuru gidalarla birlikte seker, tuz ve yag gibi temel gidalar bulunmaktadir (Eksi, 2016;
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WHO, 2004). Uzun dénem beslenme hizmetindeki besinler; afetzedelerin giinliik enerji ve besin 6geleri
gereksinimlerini karsilamak amaciyla kisa/erken donem beslenme hizmetinde verilen besinlere ek
olarak; yagli tohumlar, kurubaklagiller (mercimek, barbunya, kuru fasulye, nohut vb.), yamurta ve tahin
helvasi diyete eklenmektedir (Giliden & Borlu, 2023).

Afetler 6zellikle depremler, yalnizca kisa siireli ve ani kriz durumlari olarak degil, uzun vadede fiziksel,
toplumsal ve psikolojik saglik iizerinde olumsuz ve derin etkiler birakan karmasik olaylar olarak ele
alimmaktadir. Bu baglamda, afet sonrasi saglik hizmetleri, acil miidahale asamasinin 6tesine gegen, uzun
donem iyilesme, rehabilitasyon ve saglik sistemlerinde giiclenmeyi kapsayan miidahalelerdir (Yildiz,
2025; WHO, 2017).

MATERYAL VE YONTEM

Bu ¢alisma, Hasan Kalyoncu Universitesi’nde egitim goren ve 2023 Subat ay1 Kahramanmaras merkezli
gerceklesen depreme, depremin etkiledigi 11 ilden birinde yakalanan 6grenciler iizerinde yapilan,
tanimlayici1 kesitsel ve iliskisel bir calismadir. Caligmanin Orneklemini, Hasan Kalyoncu
Universitesi’nde egitim goren ve depreme yakalanan 237 goniillii 6grenci olusturmustur Calisma
depremi takip eden 2024 yilinin mart-nisan aylar1 arasinda yiiriitiilmiistiir. Ogrencilere yiiz yiize anket
formu uygulanmistir. Ankette, katilimcilarin sosyodemografik 6zellikleri, antropometrik verileri (boy,
agirlik), beslenme aligkanliklari, uyku durumlari ve deprem sirasinda ve sonrasindaki durumlar ile ilgili
bilgileri 6grenilmis; ayrica katilimeilara besin tiiketim siklik formu, 24 fiziksel aktivite durumu formu
ile Tanhan ve Kayri tarafindan 2013 yilinda gelistirilmis ve gegerlilik-giivenilirlik ¢alismast yapilmig
olan, Deprem Sonras1 Travma Diizeyini Belirleme Olgegi (DSTDBO) uygulanmustir (Tanhan & Kayri,
2013). Bireylere uygulanan ankette; beslenme aligkanliklari, uyku durumlari, besin tiiketim siklik formu
ve 24 fiziksel aktivite formu deprem siireci ve sonrasi (depremden yaklasik 1 y1l sonra) olmak iizere 2
doneme ait bilgiler 6grenilmistir.

Calismanin etik kurul izni, Hasan Kalyoncu Universitesi Saglik Bilimleri Fakiiltesi Girisimsel Olmayan
Arastirmalar Etik Kurulu’ndan alinmistir. Ayrica ¢alismaya katilan bireylerden ¢aligma 6ncesinde yazili
bilgilendirilmis onam formu alinmistir. Veriler, Statistical Package for the Social Sciences (SPSS) 23.0
programu ile degerlendirilmistir. Tanimlayicr istatistikler icin nicel degiskenler ortalama (X), standart
sapma (SS), medyan ve alt-iist sinir degerler seklinde sunulurken; nitel degiskenlerde tanimlayici
istatistikler, frekanslar ve yiizdelikler (%) kullanilmstir. Normal dagilim gostermeyen degiskenler igin;
iki bagimsiz grubu karsilastirirken Mann Whitney U testi, en az {i¢ grupta karsilagtirilmasma Kruskal
Wallis testi kullamlmustir. Tki bagimsiz kategorik degisken arasinda iliski olup olmadig1 ise ki kare
analizi ile degerlendirilmistir. Farkliliklar, p<0.05'te istatistiksel olarak anlamli kabul edilmistir. Normal
dagilmayan ve ayni bireylerde iki farkli zaman noktasinda elde edilen 6l¢limlerin karsilastirilmasinda
Wilcoxon testi, iki iligkili grup arasinda ikili bagiml degiskende fark olup olmadigi McNemar testi ile
degerlendirilmistir. Normal dagilmayan ve iki siirekli degisken arasindaki iliskinin giiciiniin ve yoniiniin
analizi sperman korelasyon testi ile yapilmistir.

BULGULAR

Bu c¢alisma 6 Subat 2023 tarihli Kahramanmaras merkezli depremde bdlgede bulunan iiniversite
Ogrencilerinin beslenme durumu ve aliskanliklari ile uyku durumu, fiziksel aktivite ve travma
diizeylerinin belirlenmesi amaciyla planlanmis ve toplam 237 bireyin (E: %42,2 K: %57,8) katilimiyla
gergeklestirilmistir. Caligsmaya katilan bireylerin %88,6’s1 18-24, %11,4°{i 25 ve lizeri yas grubundadir.
Bireylerin %791t depreme Gaziantep’te yakalandigini belirtmistir. Deprem sonrasinda erkeklerin
%45°1, kadinlarin %25,5’1 kendi evinde konakladigini belirtmistir (p<0,05). Erkeklerin %22,0’si
Iktisadi, Idari ve Sosyal Bilimler, %21,0’i Miihendislik Fakiiltesi ve 18,0’i Meslek Yiiksekokulu
ogrencisi oldugu belirtirken, kadilarm; %21,9 Iktisadi, Idari ve Sosyal Bilimler, %17,5°i Giizel Sanatlar
ve Mimarlik Fakiiltesi ve 16,1°1 Meslek Yiiksekokulu 6grencisi oldugunu belirtmistir.

Bireylerin %42,6’s1 gelir ve gider durumunun esit, %24,1°1 gelirinin giderinden az oldugunu ve %33,3’i
gelirinin giderinden fazla oldugunu belirtmistir. Gelir durumu ve cinsiyet arasinda istatiksel olarak
anlamli bir fark olmadig1 belirlenmistir (p>0,05). Caligmaya katilan bireylerin %15,6’s1 (E: %20,0, K:
%12,4) deprem sonrasi aylik gelirinin azaldigim belirtmistir. Aylik gelirinde degisiklik olmayan erkek
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ve kadinlarin oranlarinin sirasiyla %59,0 ve %80,3 oldugu belirlenmigtir. Aylik gelir degisimi ve
cinsiyet arasinda anlamli bir fark oldugu belirlenmistir (p<0,05).

Bireylerin deprem &ncesinde BKI degeri 25,0 kg/m? altinda olan erkeklerin oran1 %53,0 iken bu oran
deprem sonrasinda %41,0’e gerilemistir. Deprem 6ncesinde BKI degeri 25,0 kg/m? {izerinde olan
erkeklerin oram1 %47,0 iken deprem sonrasi bu oranin %59,0’a ytikseldigi belirlenmistir. Yapilan analiz
sonucunda erkeklerin BKI siniflamasinin deprem dncesi ve sonrasi arasinda istatistiksel olarak anlamli
fark oldugu belirlenmistir (p<0,05). Erkek katilimcilarin deprem ncesi ve sonrast medyan BKi degeri
strastyla 24,8 kg/m?ve 25,0 kg/m? olarak belirlenmistir. Bu iki deger arasindaki farkin anlamli oldugu
gdriilmiistiir (p<0,05). Kadinlarda deprem &ncesi BKI degeri 25,0 kg/m? olan bireylerin oran1 %17,5
iken deprem sonrasinda bu degerin %19,7’ye yiikseldigi belirlenmistir. Kadinlarin deprem 6ncesi ve
sonrasinda BKI degeri siniflamasi arasinda istatistiksel olarak anlamli bir fark olmadig1 saptanmustir
(p>0,05). Deprem sonras1 ve deprem dncesi medyan BKI farki erkeklerde 0,65 kg/m? iken kadinlarda
0,0 kg/m? olarak belirlenmistir. Cinsiyetlere iliskin bu iki medyan deger arasindaki farkin istatistiksel
olarak anlamli oldugu ve BKI degeri medyan farkmin erkeklerde kadinlara gére daha fazla oldugu
saptanmistir (p<0,05).

Bireylerin deprem siirecinde ve sonrasinda beslenme aligkanliklarina bakildiginda; calismaya katilan
bireylerin deprem siirecinde ve sonrasinda ana 6giin sayilarinin ortalamasi sirastyla 2,1+0,79 ve

Cizelge 4. 1. Bireylerin deprem siireci ve sonrasi beslenme aligkanliklarinin dagilimu

Erkek Kadin Toplam
Deprem Deprem Deprem Deprem Deprem Deprem
Siireci Sonrasi p Siireci Sonrasi p Siireci Sonrasi p
Say1 % Say1 % Say1 % Say1 % Say1 % Say1 %
Ana 06giin
1 1,0 - - 3 2,2 - - 4 1,7 - -
1 22 220 7 7,0 33 241 11 8,0 55 232 18 7,6
2 40 400 38 380 59 431 77 562 99 418 115 485
3 37 370 55 55,0 42 30,7 49 35,8 79 333 104 43,9
X+SS  2,1+0,79 2,5+0,63 0,000*W  2,0+0,80 2,3+0,60 0,000*V  2,140,79 2,4+0,62 0,000*W
Ara 6giin
sayisi
0 34 340 27 27,0 51 372 30 21,9 85 359 56 23,6
1 32 320 27 27,0 37 270 54 39,4 69 291 1 0,5
2 19 190 32 32,0 28 204 36 26,3 47 198 81 34,2
3 15 150 14 14,0 21 153 17 12,4 36 152 68 28,7
X+SS  1,2+1,06 1,341,02 0,003*W  1,1+1,09 1,3+0,95 0,011*W 111,07 1,3+0,98 0,000*W
Ogiin
atlama
durumu
Evet 79 790 72 72,0 M 116 84,7 104 75,9 M 195 82,3 176 74,3 <M
Hayir 21 210 28 28,0 0,210 21 153 33 24,1 0,081 42 17,7 61 25,7 0,023
Atlanan
6giin
Sabah 45 570 21 29,2 60 51,7 27 26,0 105 538 49 27,8
Ogle 18 228 35 48,6 34 294 40 38,5 52 26,7 75 42,6
Aksam 1 11 2 2,8 0,045*M 4 35 9 8,7 0,005*M 5 2,6 11 6,3 0,000*M
Ara 15 190 14 19,4 19 164 28 26,9 34 174 42 23,9
0giin

M: McNemar testi, W: Wilcoxon testi, *p<0,05

2,4+0,62 olarak belirlenmistir. Deprem siirecinde bireylerin %82,3’{i, deprem sonrasinda ise
%74,3’liniin 6giin atladigr belirlenmistir. Bu sonuca gore 6glin atlama durumunun deprem siirecinde,
deprem sonrasina gore daha fazla oldugu ve bu sonucun istatistiksel olarak anlamli oldugu belirlenmistir
(p<0,05). Deprem siirecinde 6giin atlayan bireylerin %353,8’inin, deprem sonrasinda ise %27,8’inin
sabah 6gilinlini atladig1 belirlenmistir. Ara 6giin atlayan bireylerin deprem siireci ve sonrasi siiregte
oranlar sirasiyla %17,4 ve %23,9 olarak belirlenmistir. Bu sonuca gore dgiinlerin deprem siirecinde
atlanma oranlarinin deprem sonrasi siirece gore daha fazla oldugu saptanmistir (p<0,05). (Cizelge 4.1)

Bireylerin %43,0’ti deprem siirecinde besine ulagsma sorunu yasadigini belirlenmistir. Bu sorunu
yasayan bireylerin besine ulasma sorunu yasama stiresi 1, 2, 3, 4 ve {izeri giin olan bireylerin oranlarmin
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sirastyla; %30,4, %28,4, %12,7 ve %28,4 oldugu belirlenmistir. Bireylerin besine ulasamama nedenleri;
besin bulunamamasi (%29,4), besin stoklarindaki yetersizlik (%29,4), besine sinirli erisebilirlik (%27,5)
olarak belirlenmistir. Ulagma sorunu olan besin gruplari; Ekmek ve tahil {iriinleri (%46,1), et ve et grubu
(%29,4), siit ve siit uriinleri (%12,7) ve sebze ve meyveler (%11,8) olarak belirlenmistir. Deprem
stirecinde her giin siit tiiketen bireylerin oran1 %27,5 iken deprem sonrasinda bu oranin %47,7’ye
yiikseldigi belirlenmistir. Deprem 6ncesi siirecte kirmizi et tiiketimi en fazla oranla (%31,2) haftada 1-
2 olurken, deprem sonrasinda %27,0 oranla her giin tiiketildigi belirlenmistir. Hergiin yesil yaprakl
sebze tliketen bireylerin orani, deprem siirecinde %18,5 iken depremden sonra bu oraninin %31,6’ya
yiikseldigi belirlenmistir. Haftada 1-2 kere taze meyve tiiketen bireylerin oraninin %29,5 oldugu
belirlenmistir. Deprem sonrasi ise bu oraninin %29,5 ile her giin oldugu saptanmustir. Her giin beyaz
ekmek tiiketen bireylerin oran1 deprem oncesinde %49,4 iken depremden sonra bu oraninin %55,3
oldugu belirlenmistir. Deprem siirecinde biskiivi, kraker ve simiti her giin tiiketen bireylerin oraninin
strasiyla %30,0 ve %13,1 oldugu belirlenmistir. Deprem sonrasinda ise bu oranlarin sirasiyla %23,6 ve
%24,9 oldugu belirlenmistir. Ambalajli besini her giin tiiketen bireylerin oran1 deprem 6ncesinde %32,9
iken deprem sonrasinda bu oraninin %27,8’e diistiigii belirlenmistir.

Calismamizda bireylerin hem deprem siireci hem de deprem sonrasi (depremden yaklasik 1 y1l sonraki
doneme ait) olmak {izere 2 farkli dénem ait uyku siirelerindeki degisiklik ve kaliteleri 6grenilmistir.
Elde edilen verilere gore; deprem siiresince uyku siiresinin azaldigini belirten erkeklerin orani %87,2,
kadinlarin oran1 %92,4 olarak belirlenmistir. Deprem sonrasinda uyku siiresinde azalma yasayan erkek
ve kadmlarin oranlarinin sirasiyla %51,3 ve %63,0 oldugu belirlenmistir. Bu durumda hem erkek hem
de kadin katilimcilarin deprem siireci uyku siiresi azalma durumunun, deprem sonrasinda uyku siiresi
azalma durumuna gore daha fazla oldugu belirlenmistir. Ayrica deprem siirecinde uyku kalitesi kotii
olan erkeklerin oram1 %57,0 iken deprem sonrasinda bu degerin %2,6’ya geriledigi goriilmiistiir.
Kadinlarda ise uyku kalitesinin kotii olma durumunun deprem siireci ve sonrasinda sirastyla %75,2 ve
%2,5 oldugu belirlenmistir. Bu sonuca gore hem erkek hem kadin katilimcilarda uyku kalitesinin kotii
olma durumunun deprem siirecinde daha yiiksek oldugu belirlenmistir (p<0,05).

Deprem siireci sedanter olan bireylerin oran1 %1 1,4 iken deprem sonrasi bu oraninin %14,3’¢e yiikseldigi
belirlenmistir. Deprem 6ncesinde bireylerin %46,8°1 agir aktivite diizeyinde iken bu oranin deprem
sonrasinda %36,7’e geriledigi belirlenmistir. Cinsiyet farki gézetmeksizin deprem siireci ve deprem
sonrast bireylerin fiziksel aktivite diizeyleri arasinda anlamli bir fark olmadig: belirlenmistir (p>0,05).
Deprem siirecinde erkek ve kadin katilimecilarin medyan PAL degeri sirasiyla 1,92 ve 1,78 olarak
belirlenmistir. Bu iki deger arasindaki farkin istatistiksel olarak anlamli oldugu belirlenmistir (p<0,05).
Deprem sonrasi siiregte sedanter aktivite diizeyine sahip erkek ve kadinlarin oranlarimin sirasiyla %7,0
ve %19,7 oldugu belirlenmistir. Agir aktivite diizeyine sahip erkeklerin orani %53,0 iken kadinlarin
oraninin %24,8 oldugu belirlenmistir. Deprem sonrasi fiziksel aktivite diizeyinin cinsiyete gore farki
oldugu saptanmistir (p<0,05). Deprem sonrasi erkek ve kadin katilimcilarin medyan PAL degerinin
strastyla 1,78 ve 1,63 oldugu belirlenmistir. Bu iki deger arasindaki fark anlamli olup, erkeklerin aktivite
diizeylerinin kadinlara gore daha yiiksek oldugu belirlenmistir (p<0,05). Erkeklerin deprem dncesi ve
sonrast medyan PAL degerleri arasindaki fark anlamli bulunmazken, kadinlarin deprem oncesi siiregte
deprem sonrasindaki siirece gore fiziksel olarak daha aktif olduklari belirlenmistir (p<0,05).

Travma diizeyi diisiik olan bireylerin oran1 %60,8 (E: %67,0, K: %56,2) olarak belirlenmistir. Travma
diizeyi ve cinsiyet arasinda istatistiksel olarak anlamli bir fark olmadig1 belirlenmistir (p>0,05) (Cizelge
4.12). Erkeklerin medyan DSDTBO skoru 42,5 iken bu skor kadinlarda 49,0 olarak belirlenmistir. Bu
sonuca gore kadinlarin travma diizeyinin erkeklere gore daha yiiksek oldugu saptanmistir (p<0,05).
Bireylerin deprem sonrasi beden kiitle indeksi siniflamasina gére deprem sonrasi normal, fazla kilolu
ve obez erkeklerin medyan DSTDBO skorunun sirastyla 48,0, 39,0 ve 51,0 oldugu saptanmustir. Bu
sonuca gore obez erkeklerin travma diizeyinin diger erkeklere gore daha fazla oldugu belirlenmistir
(p<0,05). Kadinlarin BK{ smiflamasina gére medyan DSTDBO skorlarinin anlamli bir farki olmadig
saptanmustir (p>0,05).

Cizelge 4.2. Bireylerin Deprem Sonrast Travma Diizeyi Belirleme Skoru Olgegi toplam puan
ortalamasi ve siniflamasi
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Erkek Kadin Toplam
(n: 100) (n: 137) (n: 237) p
Sayi % Say1 % Say1 %
DSTDBO diizeyi
Diisiik (<52 puan) 67 67,0 77 56,2 144 60,8 0.083K
Yiiksek (=52 puan) 33 330 60 43,8 93 39,2 ’
X+ SS 44,3+15,10 49,6+17,71 47,4+16,83
Medyan 42,5 49,0 47,0 0,006*M
(Alt-Ust) 20,0-88,0 20,0-88,0 20,0-80,0

K: Ki kare testi, M: Mann Whitney U testi, *p<0,05

Deprem sonrasi uyku kalitesini iyi, orta ve kotii olarak degerlendiren bireylerin medyan DSTDBO
skorlar1 sirasiyla; 36,0, 41,0 ve 57,0 olarak belirlenmistir. Bu sonuca gore uyku kalitesi kotiilestikce
travma diizeyinin arttig1 saptanmistir (p<0,05).

Cizelge 4.3. Bireylerin deprem sonrasi travma diizeyi belirleme 0Ol¢egi toplam puaninin farkh
parametrelerle korelasyonu

DSTDBO

R P
Fiziksel Aktivite Diizeyi
Toplam PAL degeri 0,129 0,048*
Demografik Ozellikler
Yas (y1l) -0,151 0,020*
Yasam tarzi ve beslenme ahskanhklar:
Uyku siiresi (saat) -0,208 0,001*
Antropometrik Ol¢iimler
Deprem siirecindeki viicut agirligi (kg) -0,075 0,248
Deprem siirecindeki BKI (kg/m?) -0,062 0,344
Deprem sonrasindaki viicut agirhigi (kg) -0,128 0,049*
Deprem sonrasindaki BKI (kg/m?) -0,128 0,049*
Viicut agirligi farki (kg) -0,159 0,014*
BKI farki (kg/m?) -0,152 0,020*

iki degiskenli korelasyon *p<0.05, BKi: Beden Kiitle indeksi

Bireylerin DSTDBO puant ile farkli degiskenler arasindaki iliskiye bakildiginda; bireylerin DSTDBO
skoru ile PAL degeri arasinda pozitif korelasyon oldugu belirlenmistir (p<0,05). Bireylerin yasi
azaldikca travma siddetlerinin arttig1, bu iki kavram arasinda negatif korelasyon oldugu belirlenmistir
(p<0,05). Bireylerin deprem sonrasi uyku siiresi ve DSTDBO skoru arasinda negatif korelasyon
saptanmig olup, bu negatif korelasyona gore uyku siiresinin kisalmasinin travma diizeyini arttirdigi
belirlenmistir (p<0,05). Deprem siirecindeki viicut agirligi ve BKi degerinin, deprem sonrasi travma
diizeyiyle arasinda anlamli bir iliski olmadig1 saptanmistir (p>0,05). Deprem sonrasinda viicut agirlig
ve BK1i degeri ile DSTDBO skoru arasinda negatif korelasyon saptanmistir. Bireylerin viicut agirligi ve
BKI degerinin diisiik olmas, yiiksek travma diizeyiyle iliskilendirilmistir (p<0,05) (Cizelge 4.3).

TARTISMA

Afetler ve 6zellikle deprem, bireylerin sagligini ciddi diizeyde etkileyen ve ayn1 zamanda mevcut saglik
sorunlariin seyrinde kotlilesmeye; birey ve toplum iizerinde kisa ve uzun vadeli bir¢ok soruna neden
olan, dogal ve insan kaynakli felaketlerdir. Depremin uzun vadeli sonuglarindan biri, yetersiz ve
dengesiz beslenmeye bagl viicut agirlik artisi ve obeziteyle birlikte malniitrisyondur. Calismamizda
bireylerin BKI durumuna bakildiginda, erkeklerin deprem éncesi ve sonras1 BKi degerinde anlaml1 bir
artis oldugu gériiliirken (p<0,05); kadimlarm da BKI degerinde artis oldugunu ancak bu artisin anlaml

December 23-25, 2025
Istanbul, Tiirkiye 38



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

bir diizeyde olmadigi belirlenmistir (p>0,05). Ayrica cinsiyetler agisindan BKI degerleri
degerlendirildiginde, erkeklerin BKI diizeyindeki artisin daha fazla oldugu goriilmiistiir. Caligmamizda
elde edilen sonuglarla benzer sonuca ulasan calismalarda; deprem sonras1 bireylerde viicut agirliginda
ve obezi riskinde artig oldugu belirtilmistir. Ayrica bu soruna; bireylerin sosyodemografik (yas, cinsiyet)
ve sosyoekonomik diizeyi, hareketsiz yasam tarzi, sagliksiz yasam tarzi, barinma problemi ve go¢
durumlari, saglikli gidaya sinirli erisim, anneye ait beslenme ile psikolojik faktorler gibi durumlarin
neden oldugu bildirilmistir (Nour & Altinbas, 2025 Hikichi, 2019; Takahashi, vd., 2021; Nagao, vd.,
2024). Bunun yani sira ¢calismamizda elde edilen sonuglarin aksine, deprem sonrasi bireylerde viicut
agirlik kaybr yasadigi ve BKI degerlerinde gerileme oldugu; bu durumun deprem sonrasi kisa ve uzun
vadede protein-enerji malniitrisyonu agisindan riski artirdigini géstermektedir. (Selen & Karakan, 2024;
Kheiry, vd., 2023). Kisacasi deprem gibi toplum tizerinde yikici etkisi olan felaketler, bireylerin
beslenme aliskanliklari, saglikli besinlere ulasim, gida giivenligi ve dagilimi vb. bir¢ok soruna neden
olarak; kisa ve uzun vadede viicut agirlik artisi ve saglik iizerinde ciddi sorunlara neden olmaktadir.

Calismamizda deprem siirecinde en sik tiiketilen besinin; beyaz ekmek oldugu, bunun yani sira biskiivi,
kraker, hazir ¢orbalar, ambalajli ve kizartilmig besinlerin tiiketiminin deprem siirecinde daha yiiksek
oranda oldugu belirlenmistir. Bu durum c¢alismamizla uyumlu ¢ikan literatiirdeki ¢aligmalara gore,
deprem siirecinde en fazla tiiketilen besin grubunun, temini kolay ve acil durumlar i¢in gida
stoklarindaki fazlalik nedeniyle karbonhidrattan zengin, tuz icerigi yiiksek, sagliksiz besinler oldugunu
kanutlar niteliktedir (Inoue, vd., 2014; Kalyoncu, vd., 2024; Yoshida, vd., 2025; Kokura, 2025). Ayrica
calismamizda bireylerin deprem siireci ve sonrasi 6giin atlama durumlart sirasiyla; %82,3 ve %74,3
olarak belirlenmistir. Bu sonuca gore calismamizda, bireylerin beslenme aligkanliklarinin, deprem
sonrast akut donemde (deprem siireci) daha fazla etkilendigini gdstermektedir. Kisacasi, elde edilen
sonuclar ve sonuglarimizla uyumlu literatiir 1s181inda; deprem (6zellikle asrin felaketi 6 Subat
Kahramanmaras depremi) gibi biiyiik afetler sonrasi, kisa veya uzun vadede bireylerin beslenme
aliskanliklarinda olumsuz degisiklikler oldugu goriilmektedir (Alatas & Arslan, 2024; Kalyoncu & Kurt,
2024; Selen & Karakan, 2024).

Deprem gibi afetler sonrasi yasanan uyku problemleri, bireylerin psikolojik durumu (stres, travma
diizeyi ve depresyon) ile ¢ift yonlii olarak, pozitif korelasyon gostermektedir (Ciftci & Kiling, 2024).
Calismamizdan elde edilen bulgular ve genel literatiir 1s18indan bakildiginda; deprem gibi afetlerden
etkilenen bireylerde sik uyanma, diisiik uyku siiresi ve kalitesi, uykuya dalmada giiglik gibi uyku
sorunlariin yaygin goriilldiigii (Tempesta, vd., 2013; Bavafa, 2019; Lazaratou, vd., 2018) o6zellikle
TSSB ya da depresyon belirtilerindeki artigin uyku problemlerinin goriilme oranini artirmaktadir (Mete,
vd., 2024; Cift¢i & Kiling, 2024; Yildiz, vd., 2025).

Calismamizda, dgrencilerde cinsiyet farki gézetmeksizin, deprem siireci ve deprem sonrasi fiziksel
aktivite diizeyleri arasinda anlamli bir fark olmadig1 belirlenmistir (p>0,05). Ancak kadinlarin deprem
stirecinde, deprem sonrasina gore fiziksel olarak daha aktif olduklari (p<0,05); ayrica hem deprem siireci
hem de deprem sonrasinda, erkeklerin aktivite diizeylerinin, kadinlara gore daha yiiksek oldugu
saptanmistir (p<0,05). Calismamizla uyumlu literatiir bulgularina gore; kadinlarin deprem sonrasi kisa
ve uzun vadede daha az aktif oldugu (Hazar, vd., 2025; Karababa, vd., 2025); deprem sonrasi bireylerin
normal yagam kosullarinda ve sagligindaki bozulmalarin, fiziksel aktivite diizeylerini etkiledigi
bildirilmekle beraber, deprem sonrasi fiziksel aktivite diizeyinde artisin saglanmasi, depreme baglh
olusan psikolojik sorunlar (TSSB, depresyon vb.) ve uyku problemleri {izerinde potansiyel olarak
koruyucu etkisi oldugu ve bireylerin iyilesme siirecinde olumlu etkisi oldugunu gostermektedir
(Karababa, vd., 2025; Tamer, vd., 2023; Tosun, vd., 2025). Calismamizdan elde edilen sonuglar,
literatiirle uyumlu sekilde bireylerin deprem sonrasi travma diizeyinin; sosyodemografik 6zellikleri,
beslenme aligkanliklari, uyku durumu, fiziksel olarak aktiflik gibi birden ¢ok parametrelerden
etkilendigini gostermektedir.

Calismaya katilan &grencilerin travma diizeyi, Deprem Sonrasi Travma Diizeyini Belirleme Olgegi
(DSTDBO) ne gore toplam puanin <52 olmas diisiik travma diizeyi, >52 olmasi yiiksek travma diizeyi
olarak degerlendirilmistir. Bu siniflamaya gore, 6grencilerin deprem sonrasi travma diizeyi yiiksek olma
orani %39,2 (E: %33, K: %43,8) oldugu; deprem sonrasi travma diizeyi ile cinsiyet arasinda anlamli bir
fark olmadigi ancak kadinlarin deprem sonrasi travma diizeyinin erkeklere gore daha yiiksek oldugu
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saptanmistir (p<0,05). Bu durum, kadinlar basta olmak iizere katilimcilarda depreme bagli travma
sorunlar1 olustugunu goéstermektedir. Bu konuda yapilmis caligsmalar, ¢calismamizla uyumlu sekilde,
deprem sonrasi bireylerde TSSB ve stres durumlarinda artis oldugu (Fu, vd., 2013; Karaahmetoglu &
Arabaci, 2025; Bahar & Cuhadar, 2023), bu artisin kadinlarda daha fazla oldugu caligmalarda
gosterilmektedir (Wu, vd., 2014; Cakir, vd., 2025; Kaya, vd., 2025; Gokkaya, vd., 2025). Ancak
calismamizin aksine yapilan bazi deprem sonrasi travma diizeyi agisindan erkeklerin daha yiiksek risk
tagidig bildirilmistir (Y1lmaz & Bahadir, 2025; Tang, vd., 2017; Fu, vd., 2013). Ayrica ¢alismamizdan
elde edilen sonuglara gore; bireylerin DSTDBO skoru ile PAL degerleri arasinda pozitif korelasyon
oldugu goriiliirken; DSTDBO skoru ile bireylerin yasi, deprem sonrasi uyku siiresi, deprem sonrasi
viicut agirligi ve BKI degeri arasinda negatif korelasyon oldugu belirlenmistir (p<0,05). Bu sonuglar,
literatiirle uyumlu sekilde bireylerin deprem sonrasi travma diizeyinin; sosyodemografik ozellikleri
(Osaki, vd., 2020; Ergin, vd., 2024), antropometrik verileri Ohira, vd., 2016; Kikuya, vd., 2017; Hikichi,
2019; Takahashi, vd., 2020), besin alimi ile beslenme aliskanliklar1 (Uemura, vd., 2016; Yazawa, vd.,
2023), uyku durumu (Ciftci & Kiling, 2024; Ustaoglu, vd., 2025), fiziksel olarak aktiflik (Cakir, vd.,
2025) gibi birden ¢ok parametrelerden iligkili oldugunu gdostermektedir.

SONUC VE ONERILER

Bu ¢alisma, 6 Subat 2023 Kahramanmaras depremine yakalanan {iniversite 6grencilerinde, beslenme
durum ve aligkanliklar1 ile uyku durumu, fiziksel aktivite ve travma diizeylerini degerlendirmek
amaciyla yapilmistir. Elde edilen verilere gore, bireylerin deprem sonrasi donemde beslenme
aliskanliklar1 ve besin tiiketim sikliklar1 ile uyku siiresi ve kalitelerinde olumsuz degisikliklere neden
oldugu goriilmiistiir; ayrica bu degisikligin 6zellikle deprem siirecinde (deprem sonrasi akut donem)
deprem sonrasina (deprem sonrasi 1 yil) gore daha fazla oldugu goriilmiistiir. Ancak depreme yakalanan
bireylerin, deprem siireci ve sonrasi fiziksel aktivite durumlarinda belirgin bir fark olmadigi, ancak
deprem siirecinde erkeklerin daha aktif oldugu literatiirle uyumlu bulunmustur. Bireylerin deprem
sonrast travma diizeylerine bakildiginda; %39,2’sinin yiiksek travma diizeyine sahip oldugu
belirlenmistir. Ayrica, literatlirle uyumlu olarak bireylerin travma diizeylerinin, sosyodemografik
ozellikler beslenme aligkanliklari, uyku durumu, fiziksel olarak aktiflik gibi birden ¢ok parametrelerden
etkilendigini de goriilmiistiir. Kisacast, elde edilen veriler hipotezlerimizle uyumlu bir sekilde, depremin
beslenme, uyku, fiziksel aktivite diizeyi, travma iizerinde etkili oldugu goriilmiistiir. Bu durum,
literatiirle uyumlu bilgiler 15181nda, deprem sonrasi olugan sorunlarin kisa ve uzun vadede devam ettigi,
ancak gerekli 6nlem ve tedbirlerin zamaninda uygulanamadigini diistindiirmektedir.

Bu yiizden ¢alismamizda elde edilen verilerle, deprem siirecindeki miidahale programlarinin eksikleri
hakkinda bilinci artirip bu konuda gerekli diizenleme ve iyilestirme c¢alismalart i¢in farkindalik
olusturabilmek igin literatiir kaynag1 saglayacagi diisiiniilmektedir.
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ABSTRACT

This study examined the interrelationships between food addiction, social media addiction, and the
Dietary Inflammatory Index (DII) among university students. The aim was to clarify whether addictive-
like eating and problematic social media use are linked to higher diet-related inflammatory potential. A
total of 407 participants were included in the analysis. Sociodemographic, lifestyle, and digital behavior
data were collected alongside a dietary assessment used to calculate the DII. Food addiction was
assessed using the Yale Food Addiction Scale (YFAS), and social media addiction was measured with
the Bergen Social Media Addiction Scale (BSMAS), from which both a total score and two categorical
indicators (flexible and rigid cut-offs) were derived. Group differences by gender were examined using
chi-square tests and t-tests. Correlational analysis explored associations among anthropometric,
behavioral, digital, and psychological variables. Hierarchical logistic regression models were
constructed to identify predictors of food addiction and of social media addiction, and linear regression
was used to examine predictors of DIl scores. Overall, 22.9% of participants met criteria for food
addiction, while 63.4% and 23.3% were classified as having social media addiction according to flexible
and rigid BSMAS cut-offs, respectively. Female students showed higher prevalence of food and social
media addiction and higher DIl scores, whereas males had higher BMI, cigarette and alcohol
consumption, water intake, and main meal frequency. Food addiction was independently predicted by
higher BMI, younger age, female gender, current smoking, greater social media use, and higher BSMAS
scores. Flexible social media addiction was more likely among women, younger participants, those
consuming more alcohol, those spending more time on social media, and those with food addiction. In
contrast, DIl scores did not significantly predict either food or social media addiction. Regression
models for DIl indicated that older age and higher frequencies of main meals and snacks were associated
with lower DIl scores (more anti-inflammatory), while digital and addiction variables were not

December 23-25, 2025
Istanbul, Tiirkiye 47


https://orcid.org/0009-0001-5986-2006
https://orcid.org/0009-0006-3330-1557
https://orcid.org/0009-0008-4861-4980
https://orcid.org/0000-0002-0322-0397

GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

significant predictors. These findings suggest that food and social media addictions cluster together in
this young adult sample, but this clustering does not appear to operate through a more pro-inflammatory
dietary pattern. Instead, more regular eating patterns are characteristic of lower dietary inflammatory
potential.

Keywords: Food addiction, Social media addiction, Dietary Inflammatory Index, University students,
Digital behavior

OZET

Bu calisma, iiniversite dgrencilerinde yeme bagimlilig1, sosyal medya bagimlilig1 ve Diyet Inflamatuar
Indeksi (Dil) arasindaki karsilikli iliskileri incelemistir. Arastirmanin amaci, bagimliliga benzer yeme
davraniglart ile problemli sosyal medya kullanimimin, daha yiiksek diyet kaynakli inflamatuvar
potansiyel ile iligkili olup olmadigini ortaya koymaktir. Analize toplam 407 katilimci dahil edilmistir.
Dii’nin hesaplanmasinda kullanilan beslenme durum degerlendirmesinin yani1 sira sosyodemografik
veriler, yasam tarzi ve dijital davranis verileri toplanmigtir. Yeme bagimliligi Yale Yeme Bagimlilig
Olgegi (YYBO) ile, sosyal medya bagimlilig: ise Bergen Sosyal Medya Bagimliligi Olgegi (BSMBO)
ile degerlendirilmistir. BSMBO i¢in toplam puanin yani sira esnek ve kati siniflamaya dayali iki
kategorik gosterge elde edilmistir. Cinsiyete gore grup farkliliklart ki-kare testleri ve t-testleri ile
degerlendirilmistir. Antropometrik, davranigsal, dijital ve psikolojik degiskenler arasindaki iliskiler
korelasyon analizleri ile incelenmistir. Yeme bagimliliginin ve sosyal medya bagimliliginin
yordayicilarini belirlemek iizere hiyerarsik lojistik regresyon modelleri kullamlirken DIl skorlarinin
yordayicilarini incelemek igin dogrusal regresyon kullanilmistir. Sonug olarak, katilimcilarin %22,9’u
yeme bagimlilig1 kriterlerini karsilarken sosyal medya bagimliligi esnek BSMBO siniflamasina gore
%63,4, kat1 siniflamaya gore ise %23,3 oraninda goriilmiistiir. Kadin 6grencilerde yeme ve sosyal
medya bagimlilig: prevalanst ile DIl skorlar1 daha yiiksek bulunurken erkeklerin BKI, sigara ve alkol
tiikketimi, su tiiketimi ve ana 6giin siklig1 daha yiiksek bulunmustur. Yeme bagimlilig1 daha yiiksek BKI,
daha geng yas, kadin cinsiyet, aktif sigara kullanimi, daha fazla sosyal medya kullanimi ve daha yiiksek
BSMBO puanlari ile bagimsiz olarak yordanmustir. Esnek tanima gére sosyal medya bagimlihig: ise
kadinlarda, daha geng katilimcilarda, daha fazla alkol tiikketenlerde, sosyal medyada daha fazla zaman
gecirenlerde ve yeme bagimlihig1 olanlarda daha yiiksek bulunmustur. Buna karsilik, DIl skorlar1 ne
yeme bagimliligimi ne de sosyal medya bagimhiligimi anlamh diizeyde yordamamustir. DIl igin
olusturulan regresyon modelleri, daha ileri yas ile daha yiiksek ana ve ara 6giin sikliklarinin daha diigiik
DIl skorlar1 (daha anti-inflamatuar) ile iliskili oldugunu, dijital davranis ve bagimlilik degiskenlerinin
ise anlaml1 yordayicilar olmadigin1 géstermistir. Bulgular, geng yetiskin 6rnekleminde yeme ve sosyal
medya bagimliliklarinin birlikte goriildiigiinii, ancak bu kiimelenmenin daha proinflamatuar bir diyet
Oriintiisii  tizerinden gerceklesmedigini dislindiirmektedir. Bunun yerine, daha diizenli yeme
aligkanliklar1 daha diisiik diyet inflamatuar potansiyeli ile iligkilidir.

Anahtar Kelimeler: Yeme bagimhligi, Sosyal medya bagimlihigi, Diyet Inflamatuar indeksi,
Universite 6grencileri, Dijital davranig
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OZET

Rize mandalinasi, Dogu Karadeniz’in nemli iklim kosullarinda yetisen, ince kabugu, belirgin aromasi
ve yiiksek biyoaktif bilesen igerigiyle bolgeye 6zgii degerli bir turunggil ¢esididir. Rize Mandalinasi,
fenolik bilesikler, askorbik asit ve flavonoidler bakimindan oldukc¢a zengindir. Son yillarda
mandalinalar hem taze hem de kurutulmus olarak yaygin sekilde tiiketilmektedir. Kurutma islemi,
besinlerin raf 6mriinii uzatan geleneksel fakat giiniimiiz kosullarinda farkli teknolojilerle ¢esitlendirilmis
bir yontemdir. Kurutma yontemindeki farkliliklar antioksidan aktivite ve fenolik bilesikler iizerinde
belirleyici oldugu bilinmektedir. Bu ¢alismanin amaci, Rize mandalinasina uygulanan dort farkli
kurutma yonteminin toplam fenolik madde miktar1 ve antioksidan aktiviteleri iizerindeki etkilerini
incelemektir.

Bu calismada Rize mandalinasi dilimleri standart kalinlikta hazirlanmis ve dort farkli kurutma
yontemine uygulanmistir. Bu yontemler arasinda giineste kurutma (52 saat), serinde/gélgede kurutma
(80 saat), firinda kurutma (75 °C, 4 saat) ve airfry ile kurutma (40 °C, 6 saat) yer almaktadir. Kurutulan
orneklerden elde edilen metanol ekstraktlarinda toplam fenolik madde miktar1 Folin—Ciocalteu
yontemiyle belirlenmis; antioksidan aktivite 2,2-diphenyl-1-picrylhydrazyl (DPPH) radikal siiptirme
kapasitesi ve ferrik indirgeyici antioksidan giic (FRAP) analizleri kullanilarak degerlendirilmistir. Tiim
analizler {i¢ paralelli olarak yiiriitiilmiistiir.

Toplam fenolik madde igerigi incelendiginde sirastyla giineste kurutma > serin ortamda kurutma >
firinda kurutma > airfry ile kurutma oldugu belirlenmistir (p<0.05). FRAP ve DPPH analizinde de en
yiiksek antioksidan aktiviteyi giineste ve serin/gdlgede kurutmada elde edildigi, en diisiik antioksidan
aktivitenin ise airfry yontemiyle elde edildigi saptanmistir (p<0.05). Bu ¢alismada elde edilen bulgular,
kurutma siirecinde uygulanan 1sinin artmasiyla Rize mandalinasinin toplam fenolik madde miktar1 ve
antioksidan aktivitenin belirgin sekilde azaldigini gostermektedir. Is1 uygulamasinda fenolik bilesiklerin
ve antioksidan ogelerin yapisal biitiinliigiiniin bozulmas1 ve oksidatif parcalanma durumu s6z konusu
olmus olabilir. Sonug olarak, Rize mandalinasinin antioksidan aktivitesinin korunmasi agisindan en
uygun kurutma yontemlerinin diisiik sicaklikta ve dogrudan 1s1 temasinin sinirl oldugu dogal kurutma
kosullar1 oldugu belirlenmistir.
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Anahtar Kelimeler: Rize mandalinasi, kurutma yontemleri, toplam fenolik madde, antioksidan
aktivite,

ABSTRACT

Rize mandarin is a distinctive citrus variety cultivated in the humid climatic conditions of the Eastern
Black Sea region and is characterized by its thin peel, pronounced aroma, and high bioactive compound
content. It is particularly rich in phenolic compounds, ascorbic acid, and flavonoids. In recent years,
mandarins have been increasingly consumed both fresh and in dried form. Drying is a traditional method
that extends the shelf life of foods, yet it has diversified through modern technologies. Variations in
drying methods are known to influence antioxidant activity and phenolic composition. Therefore, this
study aimed to investigate the effects of four different drying methods applied to Rize mandarin on its
total phenolic content and antioxidant activity.

In this study, Rize mandarin slices were prepared at a standardized thickness and subjected to four drying
methods: sun drying (52 h), shade drying (80 h), oven drying (75 °C, 4 h), and air-fryer drying (40 °C,
6 h). Total phenolic content of methanol extracts obtained from the dried samples was determined using
the Folin—Ciocalteu method, while antioxidant activity was evaluated through 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging capacity and ferric reducing antioxidant power (FRAP)
assays. All analyses were performed in triplicate.

Results showed that total phenolic content followed the order: sun drying > shade drying > oven drying
> air-fryer drying (p<0.05). Consistently, the highest antioxidant activity in FRAP and DPPH assays
was observed in sun-dried and shade-dried samples, whereas air-fryer drying yielded the lowest values
(p<0.05). The findings indicate that increasing heat exposure during the drying process leads to a marked
reduction in both total phenolic content and antioxidant activity of Rize mandarin. This decline may be
attributed to heat-induced degradation, structural disruption, and oxidative breakdown of phenolic and
antioxidant compounds. In conclusion, natural drying methods with minimal direct heat exposure appear
to be the most effective techniques for preserving the antioxidant activity of Rize mandarin.

Keywords: Rize mandarin, drying methods, total phenolic content, antioxidant activity
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OZET

Gida, biyolojik bir gereksinimin Otesinde, bireylerin tiiketim aligkanliklarini, yasam bigimlerini ve
toplumsal yonelimlerini goriiniir kilan 6nemli bir kiiltiirel gostergedir. Neyin, nasil ve hangi baglamda
tiikketildigi; ekonomik kosullardan sosyal iliskilere, degerlerden giindelik pratiklere kadar pek ¢cok unsur
hakkinda ipuglar1 sunmaktadir. Bu nedenle yemek ve tiiketim aligkanliklari, toplumun genel yasam tarzi
ve bireysel davranis Oriintiileri igin anlamli bir gozlem alani olusturmaktadir. Karikatiirler ise bu
ipuglarini mizah, abarti ve elestirel gézlem yoluyla yeniden lireterek donemin toplumsal yapisin1 yogun
bir gorsel anlatiyla ifade eder ve giindelik yagamin siradan ayrintilarini goriiniir kilmaktadir. Tiirkiye’de
1960-1980 yillar1 arasinda yasanan ekonomik dalgalanmalar, degisen tiiketim pratikleri ve gida
fiyatlarindaki artiglar ise karikatiirlerde gida kiiltlirlinlin elestirel bir anlatiyla daha goriiniir hale
gelmesine katki saglamistir.

Calisma, Tiirkiye’de yayimlanan farkli karikatiir dergilerinden segilmis bes karikatiiriin, toplumsal
elestiriyi hangi gorsel gostergeler lizerinden kurdugunu incelemeyi amaclamaktadir. S6z konusu bes
karikatiir, donemin temsil cesitliligini gostermek ve gida-tiikketim odakli elestirilerin farkli anlatim
bigimlerini yansitmak amaciyla secilmistir. Arastirma, gostergebilimsel ¢oziimleme yontemiyle
yiiritilmastir. Karikatiirlerdeki figiirler, nesneler, mekansal diizenlemeler, yiiz ifadeleri ve kisa
metinler “gdsteren” diizeyinde degerlendirilmis; bu unsurlarin toplumsal ve kiiltiirel ¢agrisimlari ise
“gosterilen” diizeyinde yorumlanmigtir. Boylece karikatiirlerin altinda yatan anlam mekanizmalar1 ve
elestirel sOylem bigimleri goriiniir kilinmistir.

Analiz bulgulari, karikatiirlerde ekonomik sorunlar, tiiketim pratikleri, giindelik yagam dinamikleri ve
toplumsal iliskilere yonelik elestirilerin ¢ogunlukla abarti, imgesel karsitliklar, metaforik nesneler ve
ironi aracihigiyla ifade edildigini gostermektedir. Ozellikle fiyat artiglarmi, sosyal gerilimleri ve tiiketici
davraniglarini konu alan sahnelerde yogun sembolik gostergeler kullanilmig; bu gostergeler izleyiciye
dogrudan ¢agrisim sunan g¢arpici bir elestirel dil olusturmustur.

Sonug olarak ¢aligma, karikatiiriin yalnizca mizah iireten bir ¢izim tiirii olmadigini; toplumsal yapiyi,
ekonomik kosullart ve kiiltiirel pratikleri goriiniir kilan giiglii bir elestirel temsil alan1 sundugunu ortaya
koymaktadir. Gostergebilimsel yontem, karikatiirlerin ¢ok katmanli anlam yapisini ¢ozerek onlari
onemli bir toplumsal bellek unsuru olarak degerlendirmeyi miimkiin kilmaktadir. Bu cercevede
arastirma, 1960-1980 doneminin gida kiltiirii ve tiiketim aliskanliklarina iliskin gorsel elestirilerini
anlamak i¢in kisa fakat agiklayici bir veri seti sunmaktadir. Nihayetinde arastirma, daha kapsamli
incelemeler i¢in baslangi¢ niteliginde bir zemin sunmaktadir.

Anahtar Kelimeler: Karikatiir, Gida Kiiltiirii, Tiiketim Aliskanliklar1, Giindelik Yasam, Toplumsal
Yansimalar

ABSTRACT

Food, beyond being a biological necessity, is an important cultural indicator that makes individuals’
consumption habits, lifestyles, and social tendencies visible. What is consumed, how it is consumed,
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and in which context it is consumed provides clues about many factors ranging from economic
conditions to social relations, from values to everyday practices. Therefore, eating and consumption
habits constitute a meaningful field of observation for understanding society’s general lifestyle and
individual behavioral patterns. Cartoons reproduce these clues through humor, exaggeration, and critical
observation, expressing the social structure of the period with an intense visual narrative and making
the ordinary details of daily life visible. Economic fluctuations, changing consumption practices, and
rising food prices in Turkey between 1960 and 1980 contributed to making food culture more visible in
cartoons through a critical narrative.

This study aims to examine through which visual indicators five selected cartoons from various cartoon
magazines published in Turkey construct social critique. The five cartoons in question were selected to
demonstrate the representational diversity of the period and to reflect the different modes of expression
of food- and consumption-oriented critiques. The research was conducted using semiotic analysis.
Figures, objects, spatial arrangements, facial expressions, and short texts in the cartoons were evaluated
at the level of the “signifier,” and the social and cultural connotations of these elements were interpreted
at the level of the “signified.” In this way, the underlying meaning mechanisms and forms of critical
discourse in the cartoons were made visible.

The analytical findings show that critiques of economic problems, consumption practices, everyday life
dynamics, and social relations in the cartoons are mostly expressed through exaggeration, imagistic
contrasts, metaphorical objects, and irony. Especially in scenes dealing with price increases, social
tensions, and consumer behaviors, dense symbolic indicators were used, creating a striking critical
language that offers direct associations to the viewer.

In conclusion, the study reveals that cartoons are not merely a form of drawing that produces humor;
rather, they provide a strong domain of critical representation that makes social structure, economic
conditions, and cultural practices visible. The semiotic method makes it possible to evaluate cartoons as
significant elements of social memory by decoding their multilayered structure of meaning. In this
framework, the research provides a brief yet explanatory dataset for understanding the visual critiques
of food culture and consumption habits in the 1960-1980 period. Ultimately, the study offers an initial
basis for more comprehensive examinations.

Keywords: Cartoon, Food Culture, Consumption Habits, Everyday Life, Social Reflections

Giris

Gida, insan varolusunun biyolojik gereksinimlerini karsilamanin Gtesinde, toplumsal yapinin
orgiitlenmesinde, bireysel ve kolektif kimliklerin bicimlendirilmesinde ve kiiltiirel degerlerin kugaktan
kusaga aktarilmasinda merkezi bir rol iistlenmektedir. (Urkiin ve Ozgiirel, 2025). Beslenme pratigi,
yalnizca enerji alim ile smirli kalmayip, toplumsal ve kiiltiirel kodlar tagiyan sembolik bir “isaret
sistemi” olarak iglev gormektedir.

Antropolojik ve sosyolojik baglamda, gida, kimlik olusumunun en giiglii araglarindan biri olarak kabul
edilmektedir (Buckingham, 2024). Bireylerin yiyecekleri se¢me, hazirlama ve tikketme bigimleri,
yalnizca fiziksel a¢ligi gidermekle kalmayip, ayn1 zamanda toplumsal aidiyet, grup i¢i hiyerarsiler ve
kiiltiirler aras1 sinirlart belirleyen ritiiellerin olusumunda belirleyici rol oynamaktadir (Stano, 2016).

Kimligin gida iizerinden sekillenmesi, yalnizca bireysel tercihlerle sinirli olmayip, ayni zamanda
yiyeceklerin kiiltiirel ve sembolik anlamlariyla da yakindan iliskilendirilmektedir. Yiyecegin nasil
secildigi, hazirlanip servis edildigi ve tiiketildigi siiregler, bireylerin giinliik pratiklerini ve
aliskanliklarini sekillendirmektedir. Ornegin, sofranin hazirlanisi, yemek adabi, aksam yemeklerinde
yapilan sohbetler ya da belirli yemeklere atfedilen isimler, bu sembolik yapilarin pargalar1 olmaktadir.
Bir yemegin adi yalnizca tadi veya goriiniimiiyle degil; kullanilan malzemeler, servis bi¢imi, eslik eden
soslar ve tiiketim bi¢imi lizerinden de anlam tagimaktadir (Jurafsky, 2014; Graziano ve Mocn, 2015).
Boylece bir yemegin adi, ait oldugu mutfak kiiltiiriiniin yapisini ve diizenini yansitan bir gosterge haline
gelmektedir.
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Bu siirecler 6z kimlik, aile kimligi, etnik kimlik, ulusal kimlik ve dini kimlik gibi farkli kimlik tiirlerinin
eszamanlt olarak sekillenmesine katki saglamaktadir. Bununla birlikte, kimligin yeme davranislar
iizerindeki karmagsik ve bagimsiz etkisi halen tam olarak ortaya konamamaktadir (Gerber & Folta, 2022).
Barthes’a gore yiyecek, bireylerin kimlik yapilarini ve kiiltiirel aligkanliklarini sekillendiren bir unsur
olarak islev gormektedir. Tipki beyaz 6nliigiin doktoru, bir tiniformanin polis veya askeri simgelemesi
gibi, yiyecekler de sembolik anlam tasimaktadir. Bu anlamlar ise kiiltiirel baglama gore farklilik
gostermektedir. Nitekim bir yiyecegin mecazi anlam tagiyabilmesi, onun belirli bir kiiltiirel baglama
karsihik gelmesiyle miimkiindiir. Ornegin, pizzada kullanilan domates, feslegen ve mozzarella peynir,
Italya’min kiiltiirel ve duyusal temsilleri olarak degerlendirilmektedir (Sibal, 2018).

Bir insanin neyi yedigi yalnizca cografi kosullarla degil, ayn1 zamanda kiiltiirel baglamla da yakindan
iliskilendirilmektedir. Bu baglamda, yiyecek tercihleri yalnizca beslenme ihtiyacim kargilamamakta
ayni zamanda bireyin toplumsal grubuna ait aligkanlik ve kiiltiirel normlarla bi¢imlenmektedir. Tercih
olanagi oldugunda, bireylerin hangi yiyecekleri sectigi, bunlari nasil temin ettigi, nasil pisirdigi ve ne
zaman, nerede tiikettigi, biiylik dl¢lide toplumsal grubunun aligkanliklarina bagh olarak degismektedir.
Dolayisiyla yiyecekler, bireysel tercihlerden 6te, toplumsal normlari, kiiltiirel degerleri ve grup ici
ritiielleri sekillendiren sembolik gostergeler olarak islev gérmektedir. (Tezcan, 2020)

Toplumsal tabakalagmanin ve ekonomik giiciin en goriiniir gostergelerinden biri olarak gida tiikketimi,
sosyal islevini agikga sergilemektedir. Giiney Cin’de gergeklestirilen kapsamli bir uzman anketi, gidanin
sosyal islevlerini li¢ ana tema altinda toplamaktadir: Temsil edici semboller, kutlama faaliyetleri ve gii¢
gosterisi. Arastirmaya katilan uzmanlarin %72’si giday1 yerel kiiltiiriin bir temsilcisi olarak gérmekte,
%401 ise sosyal statli ve ekonomik giiclin bir sunumu olarak tanimlamaktadir. Bu veriler, sosyal
iletisimdeki islevin biyolojik hayatta kalma gereksinimlerinin dniine ge¢ebildigini gostermektedir (Yan,
Petersen, Lin, Chen, Li, Ji, & Zhang, 2023). Bu ¢ercevede gida, yalnizca beslenme ihtiyacini karsilayan
bir unsur olmayip kimliklerin, kiiltiirel degerlerin ve toplumsal iligkilerin insasinda belirleyici bir arag
olarak islev gdormektedir. Modern tiiketici davranis modelleri, gida segimlerinin yalnizca rasyonel bir
fayda-maliyet hesabina dayanmadigini; bunun yerine psikolojik, biyolojik ve g¢evresel faktorlerin
etkisiyle sekillendigini gostermektedir. Bu durum, gidanin yalnizca biyolojik bir ihtiya¢ olmanin
Otesinde, sosyal statii ve kimlik insasinda kullanilan gii¢lii bir sembolik arag olarak islev gordiigiinii
gostermektedir.

Modern tiiketici davranig modelleri, gida secimlerinin yalnizca rasyonel fayda-maliyet hesabina
dayanmadigini, psikolojik, biyolojik ve g¢evresel faktorlerle sekillendigini ortaya koymaktadir. Bu
durum, gidanin sosyal statii ve kimlik insasinda giiclii bir sembolik ara¢ olarak islev gordiigiinii
gostermektedir. Tiiketim literatiiriinde siklikla birbirinin yerine kullanilan “statii tilketimi” ve “gosterisc¢i
titketim” kavramlari, gida tizerinden de analiz edilebilmektedir. Statii tiikketimi, bireyin sosyal konumunu
yiikseltmek amaciyla prestijli yiyecek ve iceceklere yonelmesiyle iliskilendirilmektedir. Ornegin, pahali
restoranlarda yemek yemek veya nadir bulunan gida tiriinlerini tercih etmek, bireyin basari ve refah
gostergesi olarak algilanmaktadir. Gosterisci tiiketim ise so6z konusu yiyeceklerin baskalar tarafindan
goriilmesi ve fark edilmesi arzusuna dayanmaktadir. Sosyal medyada liikks yemek fotograflar paylasmak
veya kalabalik davetlerde ©6zel meniiler sunmak, goriiniirlik ve popiilerlik kazanma istegini
yansitmaktadir. (O’Cass & McEwen, 2004). Aragtirmalar gostermektedir ki, gida tiiketimi yalnizca
beslenme ihtiyacini karsilamamakta; ayni1 zamanda sosyal goriiniirliik, prestij arayisi ve kimlik ingast
gibi ¢ok boyutlu motivasyonlarla sekillenmektedir. Bu nedenle, gida ve tiiketim pratikleri, bireysel
tercihlerden ote, toplumsal tabakalagmayn, kiiltiirel degerleri ve sosyal iligkileri yansitan giiclii sembolik
alanlar olarak degerlendirilmektedir. Buna ek olarak, gida tiiketimi ile karikatiir arasindaki iliski,
biyolojik gereksinimlerin toplumsal sembollerle ve gorsel temsillerin psikolojik etkilerle birlestigi cok
boyutlu bir alan olarak ortaya ¢ikmaktadir.

Gida ile karikatiir iliskisi, biyolojik gereksinimlerin toplumsal sembollerle ve gorsel temsillerin
psikolojik etkilerle birlestigi ¢ok boyutlu bir alan olarak ortaya ¢ikmaktadir. Karikatiirler, {iretildikleri
donemin “mikro sahnesini” yansitarak toplumsal degisim siireclerini izlemeye imkan taniyan onemli
kaynaklar olarak degerlendirilmektedir (Topuz, 1986). Temel islevi diisiinceyi gorsellestirmek olan
karikatiir, ¢izgi araciligiyla iletilen mesajlar1 simgesel bigimde kodlamakta; ¢izginin yalinlastigi ve
yazili anlatimin minimuma indigi noktada, diisiincenin etkisi artmaktadir (Kundakgi, 2019). Boylece
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karmasik fikirler kisa ve yogun bir gorsel anlatimla kavranabilmektedir. Karikatiir, toplumsal stiregleri
belgeleme islevi de istlenmekte; abartili ¢izimler ve simgesel anlatim, farkli okurlar tarafindan benzer

bicimde yorumlanarak dénemin sosyal, kiiltiirel ve politik yapisina dair bilgi saglamaktadir (Topuz,
1986).

Karikatiirist, olaylar1 kendi bakis acistyla algilayip imgeleyerek simgesel anlamlar {iretmekte ve mesaj1
dikkat ¢ekici, akilda kalic1 bir bicimde kodlamaktadir (Kurultay & Peksevgen, 2015). Bu nedenle
karikatiir, yalnizca mizahi bir ifade araci degil, ayn1 zamanda toplumsal, kiiltlirel ve politik elestiriyi
gorsel olarak ileten giiclii bir sembolik alan olarak degerlendirilmektedir (Siegel, 2020). Gida temali
karikatiirler, beslenme ve tiiketim davranislarini, kimlik ve sosyal statii kodlariyla birlestirerek
toplumsal yapinin elestirel bir yansimasini sunmaktadir.

Yontem

Bu calismada, Havadis Gazetesi, Pardon, Papagan, Akbaba ve Firt dergilerinden elde edilen bes
karikatiir 6rneklem olarak incelenmistir. S6z konusu karikatiirler sirastyla 1961, 1966, 1969, 1971 ve
1979 yillarina aittir ve gostergebilimsel bir yaklasim kullanilarak analiz edilmistir. Bu yaklasim,
karikatiirlerdeki sembol, isaret ve kodlarin ¢ok katmanli anlamlarim ¢éziimlemeye imkan
saglamaktadir.

Gostergebilimsel analizde temel olarak ii¢ kavram iizerinde durulmustur (Barthes, 1979; Rifat, 1992;
Erkman, 1987): gosterge, gosteren ve gosterilen.

[ Gosterge (sign): Belirli bir anlam tasiyan ve bir olgu, nesne veya durumu temsil eden isaret olarak
tanimlanir. Karikatiirlerde gostergeler, genellikle semboller, ¢izimler veya metinler araciligiyla somut
bi¢imde ifade edilir.

[1 Gosteren (signifier): Fiziksel olarak algilanabilen ve anlamu ileten 6gedir. Cizim, renk veya sekil
gibi somut formlar iizerinden temsil edilir ve izleyicinin dikkatini yonlendirir.

O Gosterilen (signified): Gosterenin zihinde uyandirdigi kavramsal karsiliktir. Kiiltiirel ve toplumsal
baglamlara bagli olarak degisebilir ve izleyici tarafindan yorumlanir.

Analiz siireci iki alt paragraf halinde sunulmustur: ilk olarak, Roland Barthes’in diiz anlam, yan anlam
ve mit diizeyleri ile Charles Sanders Peirce’in ikon, indeks ve sembol siniflandirmalar1 temel alinmigtir.
Karikatiirlerdeki sofra, pazar filesi, ekmek, sogan, bos tabak ve vergi gibi 6geler, diiz anlam diizeyinde
giindelik nesneler (ikon) olarak degerlendirilmistir.

Ikinci olarak, yan anlam diizeyinde, bu gstergeler ekonomik kriz, alim giicii kayb1 ve simifsal ayrisma
gibi toplumsal olgulari (indeks ve sembol) temsil etmektedir. Bu baglamda gida, siyasal ve ekonomik
gercekliklerin toplumsal hafizada mit diizeyinde sembollestirildigi bir ara¢ olarak ele alinmis; 6rnegin,
1979 tarihli “pazar filesi” karikatiiriinde artan fiyatlar bireyin giindelik yasamindaki sinirhiligi agik
bigimde gostermektedir.

Nihayetinde, yontemsel ¢erceve karikatiirlerin toplumsal ve siyasal siireglerle kurdugu ¢ok katmanli
iligkileri ortaya koymakta ve gidanin giindelik yasam ile sosyo-ekonomik baglamdaki roliinii sistematik
bi¢imde inceleme imkani1 sunmaktadir.

Karikatiirlerde Giindelik Yasamin Yemek ve Tiiketim Temsilleri

Mizah dergilerinde yayimlanan karikatiirler, gidanin yalmzca biyolojik bir tiiketim unsuru degil
ekonomik esitsizliklerin, siyasal diizenlemelerin ve toplumsal bellek unsurlarinin tasiyicist olan ¢ok
katmanli bir gosterge olarak ele alindigin1 ortaya koymaktadir. incelenen drnekler, gidanin giindelik
yasamin siradan bir pargasi olmaktan g¢ikarak elestirel bir sdylemin kurucu Ogesine doniistiigiini
toplumsal yapi, siyasal atmosfer ve ekonomik kosullarin goriiniir kilinmasinda etkili bir temsil alan
sundugunu gostermektedir.
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Karikatiir 1 (Havadis,1961): Gosterge: Giindelik yagsam pratiklerinde gidanin roliine dair karikatiirler
Gosterenler: Meyve-sebze kasalari, oturur vaziyette bekleyen bir miisteri figiirii, doktor onliigii ve
steteskop tasiyan erkek figiirii Gosterilenler: Gidann saghkla dogrudan iliskilendirilmesi.

Karikatiirist Yurdagiin Goker tarafindan ¢izilen ve Havadis gazetesinde yayimlanan bu karikatiir, siyah
beyaz olarak tasarlanmakta ve bir manav tezgahi sahnesi etrafinda kurgulanmaktadir. Tezgahin 6niinde
yer alan, beyaz Onliik giyen ve boynunda steteskop bulunan erkek figiir, dogrudan doktor imgesini
cagristirmaktadir. Karsisinda oturur bigimde resmedilen erkek figiir ise sagkin bir ifadeyle onu
dinlemektedir. Karikatiirde yer alan konusma balonunda “Bakin faydasini gérmiissiiniiz. Ben simdi gene
size 50 portakal, 100 mandalina, 3 kilo elma vereyim. Bunlar bitince yine gelin.” ifadesi bulunmaktadir.
Arka plandaki ev ¢izimleri sahnenin giindelik yasam baglaminda gectigini gostermekte; {ist kisimda yer
alan “Manavlik Yapan Doktorlar” basligi ise karikatiiriin elestirel ¢er¢evesini belirlemektedir.

Doktoru ¢agristiran gostergeler ile manav tezgahinin ayni sahnede bir araya getirilmesi, eserin ana
noktasini olusturmaktadir. Doktor goriiniimiiniin meydana getirdigi tibbi baglam beklentisi, manav
ortamiyla bilingli bi¢imde kirilmakta; karsidaki figiiriin sagkin ifadesi de bu ¢eliskinin karikatiiriin kendi
i¢ diinyasinda fark edildigini goriiniir kilmaktadir. Boylece siradan bir giindelik sahne, ironik ve elestirel
bir anlatiya doniismektedir.

Karikatiir, saglik sdylemlerinin giindelik yasamla kurdugu iliskiye dikkat ¢eken bir temsil ortaya
koymaktadir. Doktor kimligiyle betimlenen figiiriin tibbi bir miidahale yerine gida {irtinleri iizerinden
konugmasi, saglik bilgisinin uzmanlik alanindan ¢ikarak giindelik tiiketim aligkanliklariyla birlestigini
gostermektedir. Bu anlatim, gidanin yalnizca beslenmeye yonelik bir unsur olmaktan ¢ikarak tedaviyle
iligkilendirilen bir ara¢ haline geldigini ortaya koymaktadir. Ancak saglik ve beslenme bagi cogu zaman
basitlestirilmis bir anlayis i¢inde ele alinmaktadir.

Karikatiirde merkezi konumda yer alan “faydasini gormek” ifadesi, bilimsel kanittan ¢ok giindelik
deneyime dayali bir ikna bigimine isaret etmektedir. “Bunlar bitince yine gelin” sozleri ise bu yaklagimi
stireklilik kazanan bir tiiketim pratigine dontistiirmektedir. Karikatiir, gidanin yalnizca biyolojik bir
gereksinim degil, ayn1 zamanda saglikla dogrudan iligkilendirilen bir tiiketim alani olarak anlam
kazandigini ortaya koymaktadir. Bu agidan karikatiir, ddnemin saglik algisim ve gida kiiltiiriiyle kurulan
iligkiyi anlamak agisindan dnemli bir gorsel belge niteligi tagimaktadir.
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Karikatiir 2 (Pardon, 1966): Gosterge: Kamusal alanda gidanin sosyo-kiiltiirel ve ekonomik islevierini
temsil eden karikatiirler Gosterenler: Lahmacun satan as¢i, simit¢i, boyaci, su saticisi, kestane saticisi
ve tursucuyu temsil eden seyyar satici figiirleri ile erkek ve kadin turist figiirleri Gosterilenler: Gidanin
kamusal alandaki ekonomik ve kiiltiirel goriiniirliigii.

Burhan Solukgu tarafindan ¢izilen karikatiir siyah beyaz olarak ¢izilmekte ve kalabalik bir sokak sahnesi
sunmaktadir. Figiirler mesleklerine gore ayrismis bigimde ¢izilmistir. Her figiiriin kiyafeti, tagidigi arag
ve sOyledigi ifade farklidir. Saticilarin seslenisleri {ist liste bindirilmis gorsel bir diizen olusturur. Turist
figiirleri, satici grubunun diginda ve sahnenin kenarinda konumlandirilmigtir. Arka plandaki camiler
mekansal baglami belirleyen sabit unsurlar olarak yer almaktadir. Baslik, sahnedeki kalabaligi politik
bir eylem baglamina yerlestirmektedir. On planda ise gok say1da seyyar satici ve sokak emekgisi yiiriiyiis
diizeni iginde, fakat giindelik ¢alisma hallerini siirdiiriirken resmedilmektedir.

o Lahmacun satan figiir, as¢1 kiyafeti giymektedir. Baginda as¢i sapkasi, {izerinde onliik
bulunmaktadir. Elinde lahmacunlarin yer aldig1 bir sepet tasimaktadir.

o Simit¢i, omzunda simit tablas1 tagimakta ve “Sicak gevrek, simit” ifadesiyle seslenmektedir.
Basinda sapka bulunmaktadir.

o Boyaci, elinde boya sandigi tasimaktadir. Boyacinin soyledigi ifade “Parlatalim abi”
seklindedir. Kiyafeti sade ve yipranmis gériinmektedir.

o Su saticisi, omzunda tasidigi soguk su sebili ile betimlenmistir. Sebilin askisi omzundan ¢apraz
sekilde gegmektedir.
o “Tartalim beyler” diyen satici, elinde terazi tasimaktadir. Kiyafeti pazarciyr andiran bir

goriiniim sunmaktadir.

o Kestane kebap saticisi, tasidigr kestane pisirmeye yarayan, kozleme aparati benzeri bir
diizenekle birlikte betimlenmistir. Aparatin iizerinde kestaneler yer almaktadir. Satic1 “Kestane kebap”
ifadesiyle seslenmektedir.

o Tursucu, tasidigi kaplarla birlikte yer almakta ve diger figiirlerden bu nesneler araciligiyla
ayrilmaktadir
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Lahmacun satan figiir as¢1 kiyafetiyle, simit¢i omzunda simit tablasiyla, boyaci boya sandigiyla, sucu
su sebiliyle, tartici teraziyle, kestaneci kozleme diizenegiyle, tursucu ise tasidigi kaplarla
tanimlanmaktadir. Her figiir farkli bir meslek grubunu temsil etmekte ve bu farkliliklar tagidiklart
araclar, giyimleri ve verdikleri sozlii tepkiler lizerinden belirginlesmektedir. Saticilarin agizlarindan
¢ikan kisa, ritmik ve tekrarli satis seslenigleri ise sahnede eszamanli isitsel bir kalabalik algisi
olusturmaktadir.

Sahnenin bir kenarinda iki turist figiirii yer almakta ve bu figiirler gorsel kompozisyona disaridan bakan
bir gézlemci konumu kazandirmaktadir. Erkek turist fotograf makinesi ile ¢cevreyi goriintiilerken, kadin
turistin “Bak Coni, Tiirklerde karnaval yapiyorlar.” ifadesi yer almaktadir. Karikatiiriin {ist kisminda
bulunan “Seyyar saticilar belediyeyi protesto i¢in yiiriiyecekler” bagligi, sahnedeki kalabaligi politik bir
gerceve icine yerlestirmektedir. Ancak gorselde protesto yliriiyiisiinden ziyade giindelik calisma
diizeninin resmedilmesi, karikatiire ironik bir anlam kazandirmaktadir. “Belediyeyi protesto” ifadesiyle
kurulan baglam, saticilarin  giinliilk yasam pratiklerinin toplumsal ve siyasal anlamlarla
iliskilendirilebilecegini ortaya koymaktadir. Turist figiirlerinin sahnede disaridan bakan bir géz olarak
yer almasi ve 'karnaval' benzetmesinin kullanilmasi, yogun ge¢im miicadelesinin dis goézlemciler
tarafindan sadece eglenceli veya gosterisli bir etkinlik olarak algilanabilecegini diisiindliirmektedir. Bu
durum, yerel baglamda ekonomik zorunluluk ve emekle baglantili giinliik yasam pratiklerinin, dig bakis
tarafindan yiizeysel bir sekilde yorumlanabilecegine isaret etmektedir.

Genel olarak karikatiir, seyyar saticilar1 yalnizca belediye ile kars1 karsiya gelen bir toplumsal grup
olarak degil kentsel tiiketim kiiltiirlinlin, sokak yasaminin ve kamusal alan dinamiklerinin belirleyici
aktorleri arasinda konumlandirmaktadir. Dolayisiyla karikatiir, giindelik yasam pratikleri araciligiyla
kent kiiltiirii, sinifsal yapi ve tiiketim aligkanliklar1 arasindaki iliskiyi goriintir kilmaktadir.

Karikatiir 3 (Papagan, 1969): Gdsterge: Gida tiiketimi iizerinden sumfsal esitsizliklerin goriiniir
kilindigi karikatiirler Gaosterenler: Sol tarafta iizeri yamali kiyafetler giymis, zayif bir figiir, sag tarafta
silindir sapkali, papyonlu, olduk¢a kilolu bir figiir, karikatiiriin altinda yer alan “iftariyelik” ifadesi
Gosterilenler: Gidanin, siniflar arast ekonomik esitsizligi temsil etmesi.

Karikatiirist Cavid Cevikkus tarafindan ¢izilen bu karikatiir, siyah-beyaz olarak tasarlanmis olup yakin
plan iki figlirden olusan bir kompozisyon sunmaktadir. Mekansal arka planin bulunmamasi, izleyicinin
dikkatinin dogrudan figiirlere yonelmesini saglamaktadir. Figiirler sag ve sol olmak iizere karsilikli
bigimde konumlandirilmigtir. Sol tarafta, lizeri yamali kiyafetler giyen zayif bir figiir yer almakta;
gozleri kapali bigimde hayal kurarken tasvir edilmektedir. Bu figiirlin diisiince balonunda yalnizca
zeytin, sogan ve ekmek imgeleri bulunmaktadir. Sag tarafta ise silindir sapkali, papyonlu ve belirgin
bicimde kilolu bir figiir goriilmektedir. Bu figiir de gézleri kapali sekilde hayal kurarken betimlenmekte;
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diisiince balonunda kizarmig tavuk, meyveler ve peynir gibi daha gesitli ve bol yiyecekler yer almaktadur.
Karikatiiriin altinda “Iftariyelik” ifadesi yer almaktadir.

Her iki figiiriin de gozleri kapali olarak hayal kurar bicimde ¢izilmesi, karakterlerin gerceklikten ziyade
arzu ve beklenti diizleminde temsil edildigini gostermektedir. Ancak bu ortak durum, diisiince
balonlarinda yer alan gida imgeleri araciligiyla belirgin bir karsitliga doniismektedir. Yamali kiyafetli
figiiriin yalnizca temel besinleri hayal etmesi, yoksullugun maddi eksikligin 6tesinde bireyin hayal
kurma alanin1 dahi daraltan bir unsur haline geldigini distindiirmektedir. Bu figiir i¢in iftar, doyuma
ulagmaktan ¢ok asgari beslenmeyi miimkiin kilan bir deneyimle iligkilendirilmektedir. Buna karsilik
silindir sapkali ve bedensel olarak kilolu figiir bollugu temsil etmekte diislince balonunda yer alan zengin
yiyecek cesitliligi, iftarin onun diinyasinda ihtiyagtan ¢ok ayricalik ve tiiketimle baglantili bir anlam
kazandigimi gostermektedir. Boylece karikatiir, sinifsal farkliliklarin gida iizerinden goriintir kilindig1
elestirel bir temsil sunmaktadir.

Karikatiirde sozlii diyalog bulunmamakta anlam gorsel gostergeler ve “Iftariyelik” ifadesi iizerinden
kurulmaktadir. Iftar baglanu iizerinden kurgulanan 1969 tarihli bu karikatiir, toplumsal esitsizliklere
isaret etmekte ve gida tiiketimini sinifsal ayrimlarin giiclii bir gostergesi olarak ortaya koymaktadir. Her
iki figiiriin ayn1 ana odaklanmis olmasi ortak kiiltiirel ritiiele isaret ederken, diisiince balonlarindaki
yiyecek cesitliligi bu ortakligin i¢erik bakimindan esit olmadigini gostermektedir. Figiirlerin bedensel
ozellikleri ile hayal edilen gidalar arasinda kurulan paralellik, beslenme bigimleri ile toplumsal konum
arasindaki iliskiye dair giiclii bir ¢agrisim iiretmektedir. “Iftariyelik” ifadesi ise bu gorsel karsitliklara
kiiltiirel ve zamansal bir baglam kazandirarak izleyiciye, ayni ritiielin farkli toplumsal kosullar altinda
nasil farkli anlamlar kazandigini okuma imkani1 sunmaktadir.

Werrsl IR Lo flo yersl wesrmiles
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Karikatiir 4 (Akbaba, 1971): Gésterge: Ekonomik diizenlemelerin giindelik yasama ve tiiketime etkisini
anlatan karikatiirler Gosterenler: Yemek masasi etrafinda oturan anne-baba-cocuk figiirii, iizerinde
“VERGI” yazili biiyiik bir ¢atal tutan el Gésterilenler: Ekonomik diizenlemelerin sofra ve tiiketim
yoluyla elestirilmesi.

Karikatiirist Sadi Dinggag tarafindan ¢izilen karikatiir, siyah-beyaz olarak tasarlanmig ve aile sofrasini
merkezine alan bir kompozisyon sunmaktadir. Yakin planda gosterilen sahnede, mekansal arka planin
yoklugu izleyicinin dikkatini dogrudan figiirlere ve onlarin etkilesimlerine yonlendirmektedir. Masadaki
yiyeceklerin sinirli betimlenmesi ile aile bireylerinin sofraya odaklanmis hali, gidanin bu sahnede
yalnizca beslenme aract olmadigini, ayn1 zamanda ekonomik kosullarin dogrudan hissedildigi bir alan
oldugunu gostermektedir.
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Sahnenin iist boliimiinden asag1 dogru uzanan ve ucunda “VERGI” yazis1 bulunan catal, dissal bir
miidahale olarak kompozisyona dahil edilmektedir. Bu nesnenin aile iiyelerine gore orantisiz boyutta
¢izilmesi, vergi olgusunun bireylerin kontrolii diginda isleyen bir mekanizma olarak algilanabilecegine
yonelik giiclii bir gorsel ¢agrigim tiretmektedir. Boylece vergi kavrami, soyut bir mali unsur olmaktan
¢ikip giindelik yasam pratigiyle iligkilendirilen somut bir etkene doniismektedir.

Karikatiirde figiirlerin bakis yonleri ve beden duruslari, sahnedeki gerilimin yogunlastigi alanlar igaret
etmektedir. Aile bireylerinin gozleri masaya ve yukaridan gelen elemana yonelmis, bedenleri ise sofra
etrafinda daha koruyucu bir durus sergilemistir. Bu yonelim, sahnedeki dikkat merkezinin gida ile bu
gidaya yonelik miidahalede toplandigini gostermektedir. Ayrica yerde yer alan kedinin tiylerinin diken
diken betimlenmesi, sahnedeki huzursuzlugun yalnizca insan figiirleriyle sinirli kalmadigini ve
ekonomik miidahalenin gorsel olarak genisletilmis etkisini vurgulamaktadir.

Soylem analizinde gegen “Yeni biitge ile yeni vergiler geliyor” ifadesi, karikatiiriin elestirel gergevesini
dogrudan siyasal ve ekonomik bir baglama oturtmaktadir. Buna karsilik gelisen “Cek elini sofradan!”
tepkisi ise, kamusal diizeyde alinan kararlarin bireysel (aile) yasami tizerindeki niifuzunu somutlastiran
giiclii bir kars1 durus olarak degerlendirilebilir. Karikatiir, vergi olgusunun aile sofrasi {izerindeki
etkisini; bakislar, beden dili, hayvan tepkisi ve giindelik nesneler iizerinden kurgulanan gorsel gerilimle
goriiniir kilmaktadir. Sahnedeki gerilim, izleyiciye durumu tek bir anlamla sinirlamadan, ¢ok katmanl
bir temsil olarak degerlendirme imkéni1 sunmaktadir.

Karikatiir 5 (Firt, 1979): Gosterge: Ekonomik krizin gida iizerindeki etkilerini siyasal figiirler
iizerinden ele alan karikatiirler Géosterenler: Elinde file tasiyan Biilent Ecevit figiirii, ev hanimi
kayafetiyle temsil edilen Rahsan Ecevit figiirii, Kapt 6nii konusma sahnesi Gésterilenler: Artan pahalilik
karsisinda lider—vatandas ayniliginin metaforik olarak temsili.

Incelenen karikatiir iizerinde yer alan “Tekin*Polat” imzasi, mevcut arsiv ve yayin bilgileri dikkate
alindiginda, Firt dergisinin bas ¢izeri ve editorii Tekin Aral ile dergide ¢izer olarak yer alan Ismet
Polat’mn ortak {iretimine isaret ediyor olabilecegini diisiindiirmektedir.

Karikatiir, renkli ve yatay formatta ¢izilmis olup giindelik bir aligveris sahnesi iizerinden ekonomik bir
elestiri sunmaktadir. Gorselin merkezinde, dis mekanda ayakta duran erkek figiirii yer almakta; elindeki
fileyle gida tiriinlerini tasimakta ve 6fkeyle konusmaktadir. Figiiriin bedensel hareketleri, 6ne egilmesi
ve ellerini kaldirmasi, yasanan ekonomik giicliik karsisindaki tepkisel hali goriiniir kilmaktadir.
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Karsisinda, evin kapisinda konumlandirilan kadin figiirii bulunmaktadir. Onliik giymesi ve kap1 esiginde
durmasiyla ev i¢i alan1 temsil eden figliriin daha sakin ve kabullenen beden dili, sahnedeki gerilimi
dengeleyen bir unsur olugturmaktadir. Kadinin ayaklarina dolanan pembe renkli kedi ise ev ici diizenin
dogal bir pargas1 olarak sahnenin siradanligini vurgulamaktadir.

Figiirlerin kimlikleri baglaminda erkek figiiriin Biilent Ecevit’i, kadin figiiriin ise Rahsan Ecevit’i temsil
etmesi, karikatiiriin siyasal baglamini giiclendirmektedir. Erkek figiiriin konugma balonunda yer alan
ayrintili aligveris listesi ve fiyatlarin yiiksekligine yonelik tepkisi, hayat pahaliliginin giindelik yasam
iizerindeki etkisini somut bi¢imde goriiniir kilmaktadir. Karikatiirdeki sdylem, erkek figiiriin konusma
balonunda yer alan su ifadeyle somutlagsmaktadir: “Yahu Rahsan, ortalik amma pahallanmis. Bir kilo
kiraz, yarim kilo beyaz peynir, bir kilo domates, {i¢ tane salatalik, yarim kilo kiyma, kedilere de biraz
ciger aldim, tam ikibin ikiyiiz lira tuttu... Buna rezillik derler be... Bu memleketin sahibi yok mu?..” Bu
sOylem, giindelik bir aligveris deneyimini ayrintili bicimde aktarirken, ekonomik krizin halk {izerindeki
dogrudan etkisini goriiniir kilmaktadir. “Yahu Rahsan” ifadesi samimi ve ev ici bir diyalog tonuna
sahipken, “Bu memleketin sahibi yok mu?” climlesi sahneyi siyasal sorgulama alanina tagimakta;
bdylece bireysel tepki, toplumsal ve siyasal bir elestiri niteligi kazandirmaktadir. Bdylece bireysel bir
aligveris deneyimi, toplumsal ve siyasal elestiriye doniismektedir. Nihayetinde karikatiir, gorsel
gostergeler (file, beden dili, mekan kurgusu) ile sdylemsel gostergeleri (konusma balonu) birlikte
kullanarak hayat pahaliligina yonelik elestirel bir sdylem iiretmektedir. Giindelik yasamdan alinan
siradan bir ev Onii sahnesi, siyasal ve toplumsal bir tartisma alanina doniistiiriilmekte; bireysel deneyim,
ekonomik krizin genis 6lcekli etkilerine isaret eden bir temsil diizlemine tasinmaktadir.

Calisma kapsaminda degerlendirilen karikatiirler, gidanin yalnizca bireysel tiikketim nesnesi olmanin
Otesinde, toplumsal ve siyasal baglamlarla etkilesim i¢inde bi¢imlendigini ortaya koymaktadir. Bu
baglamda, gidanin tarihsel siirecte kazandigi kiiltiirel, ekonomik ve politik yan anlamlar ve bu
anlamlarin toplumsal yansimalari, ¢aligmanin bulgularimi biitiinliiklii bir sekilde sunmak amaciyla Tablo
1’de metodolojik bir biitiinliikle sunulmustur.

December 23-25, 2025
Istanbul, Tiirkiye 60



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Dénem / Yananlamsal Gostergebilimsel
Derai Karikatiir Baglami Ana Tema (Konotatif) Deger Cikarim (Peirce &
g ve Mitler Barthes Ekseni)

Beslenmenin -
bivoloiik bir Gida, saghk ve
Doktor-manav ~ figiirii ihili ajtan rasyonel yasamin
1961/ {izerinden gidanin || Gida ve | LY | ikonik bir
; < g toplumsal bir A
Havadis saglikla Saglik tedavi ve refah temsilidir,  refah
iliskilendirilmesi . toplumu mitini
regetesl ne . -
o e uretir.
doniigtimii
Gidanin sokaktaki Tezgah ve tiriinler,
dolagiminin ekonomik
1966 / Kamusal alanda satis K?nt Ve “hayatta  kalma miizakere alanina
yapan seyyar satict ve Giindelik N s . .
Pardon Kentsel vasam Ekonomi miicadelesi ve isaret eden birer
yas kent  kimligiyle | indeks islevi
Ozdeslesmesi goriir.
Gidanin yalnizca Ter?el gidalar
besin  olmaktan (sogan/ekmek)
Sofrada  smurli  ve Yokluk— yoksullugun
1969 / . e ¢ikarak  siifsal . .
« sembolik urtinler Bolluk o - sembolii, sofra ise
Papagan A . esitsizlik ve statii
(iftariyelik) Karsithigi SR toplumsal
belirleyicisi e
Al . adaletsizligin
haline gelmesi o
mitidir.
Ekonomik “VERGI”  yazisi
politikalarin bir indeks, aile
1971 J VERGInin ] aile Devlet ve (butg:-e/ver‘gl)" b!r_eylerlnln bede_:n
Akbaba sofrasinda  dogrudan Tiiketim bireyin giinliik/ev dili ise ekonomik
sofraya yansimasi i¢ci yasam alanma baskinin
dogrudan niifuz psikolojik
etmesi gostergesidir.
Ekonomik kriz ve Pazar filesi,
Artan pahaliligin alim giicliniin Tiirkiye’deki
1979 glindelik aligverise Kriz, Alim siyasal temsil ekonomik kosullar
Furt yansimasinin  Biilent Giicii  ve yoluyla toplumsal ve tilketim
Ecevit figiirii iizerinden Siyaset ve glindelik pratiklerini temsil
temsil edilmesi yagama eden bir
yansitilmasi metafordur.

Tablo 1: Secili Karikatiirlerde Gida, Toplum ve Ekonomi iliskisine Dair Gostergebilimsel

Bu tabloda yer alan karikatiirler, 1960-1980 yillar1 arasinda Turkiye’de gida, ekonomi ve sosyopolitik
giindem arasindaki iliskinin gorsel temsilini analiz etmek amaciyla segilmistir. Orneklem segimi
sirasinda hem kronolojik bir perspektif saglanmis hem de gida olgusunun farkli tematik boyutlarda
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(saglik, kamusal alan, sofra kiiltiiri, mali politikalar ve ekonomik kriz) ele almmasia O6zen
gosterilmistir. Niteliksel calismada incelenen ve 1961-1979 yillar1 arasinda Akbaba, Pardon ve Carsaf
gibi dénemin 6nde gelen mizah dergilerinde yayimlanan karikatiirler, Tiirkiye’nin sosyo-ekonomik
doniisiimii baglaminda gida, ekonomi ve siyaset iligkisini gorsel olarak yansitmasi amaciyla segilmistir.

Coziimleme siirecinde gostergebilimsel yontem benimsenmis; Roland Barthes’in diiz anlam
(denotasyon) ve yan anlam (konotasyon) ayrimi ile Charles S. Peirce’in ii¢lii gosterge modeli (ikon,
indeks, sembol) temel almmistir. Bu cergevede gorsel gostergelerin tasidigr kiiltiirel kodlar
incelenmistir. Ornegin:

o Karikatiir 1’de gidanin saglikla dogrudan iliskilendirilmesi,

o Karikatiir 2’de kamusal alanda gidanin ekonomik ve kiiltiirel gériiniirligi,

. Karikatiir 3’te sinifsal esitsizliklerin gida iizerinden goriiniir kilinmasi,

o Karikatiir 4’te ekonomik diizenlemelerin sofra ve tiiketim pratikleri araciligiyla elestirel olarak

temsil edilmesi,

. Karikatiir 5’te artan pahalilik karsisinda lider-vatandas iliskilerinin metaforik temsili gorsel
gostergeler araciligiyla ifade edilmistir.

Yapilan analizler, gidanin yalnizca biyolojik bir ihtiya¢ olmadigini, ayn1 zamanda erisim, fiyat ve vergi
politikalar1 {izerinden sekillenen politik bir tartigma alani oldugunu gostermektedir. Boylece bu
karikatiirlerin yalnizca mizahi anlatilar olmadigi, donemin ekonomik krizlerini, sinifsal esitsizliklerini
ve toplumsal sikintilarini belgeleyen elestirel bir gorsel arsiv niteligi tasidigi belirlenmistir.

Sonug¢

Gida ve karikatiir iliskisi baglaminda yapilan gostergebilimsel analiz, gidanin yalnizca biyolojik bir
gereksinim olmaktan ¢ikarak toplumsal, ekonomik ve siyasal iligkileri kodlayan ¢ok katmanli bir
gdstergeye doniistiigiinii ortaya koymaktadir. ilk olarak incelenen karikatiir, gidanm saglikla dogrudan
iligskilendirilen bir tiiketim alani olarak anlam kazandigini gostermektedir. Dénemin saglik algisini,
bireysel yasam kalitesine verilen dnemi ve gida kiiltiirii ile kurulan baglar1 yansitmaktadir. Gida, bu
baglamda yalnizca beslenmenin 6tesinde, modernlesme ve toplumsal refahin simgesel bir gostergesi
olarak konumlanmaktadir.

Bir sonraki 6rnek, gidanin kamusal alan ve kentsel ekonomiyle nasil i¢ i¢e gectigini ortaya koymaktadir.
Seyyar satic1 ve pazar sahneleri, kayit dis1 ekonomik faaliyetleri ve alt smiflarin gecim stratejilerini
goriiniir kilmaktadir. Boylece gida, toplumsal iligkiler ve ekonomik gerilimlerin bir gostergesi haline
gelmekte olup bireylerin giindelik yasam deneyimleri ile ekonomik yapi arasindaki etkilesimi agik¢a
ortaya koymaktadir. iftariyelik temasi {izerinden islenen bir diger &rnek, sofra diizeni ve yiyecek miktar
iizerinden yokluk-bolluk karsitligin1 gostermektedir. Ayni1 zamanda toplumsal esitsizlik ve ekonomik
gerilimi simgesel bir diizlemde goriiniir kilmaktadir. Bu gorsel, sofranin yalnizca beslenme alani degil,
toplumsal statii ve ekonomik kosullarin sembolik yansimasi oldugunu ortaya koymaktadir.

Bir baska karikatiirde, devlet politikalarinin 6zellikle vergi ve biit¢e kararlarinin giinliik yagsam ve aile
sofralarina metaforik olarak yansidigi goriilmektedir. Bu durum, politik ve ekonomik kararlarin
giindelik yasama etkilerini goriiniir kilarak bireylerin deneyimleri ile politikalar arasindaki baglantiyi
ortaya cikarmaktadir.

Gidanin siyasal elestirinin merkezi simgesi olarak islev gordiigii son karikatiir ise artan pahalilik ve
azalan alim giiciinii giindelik aligveris sahneleri {izerinden ele almaktadir. Giindelik aligveris sahneleri,
toplumsal ve siyasal sorumluluga dair elestirel bir perspektif sunmaktadir. Bdylece gida, yalnizca bir
titketim nesnesi olmaktan ¢ikarak, kriz donemlerinde toplumsal elestirinin ve politik bilincin gorsel araci
haline gelmektedir.

Kuramsal ¢erceve olarak Roland Barthes’in diiz anlam-yan anlam-mit diizeyleri ile Charles S. Peirce’in
ikon-indeks-sembol ayrimi birlikte uygulanmistir. Bu yaklagim, gida imgelerinin hem dogrudan
gosteren iglevini hem de ideolojik ve simgesel ¢ozlimlemeye miimkiin kilmaktadir. Metodolojik olarak
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beden dili, nesne yerlesimi ve balon metinlerinin eszamanli okunmasi, karikatiirlerin ortiik elestiri
mekanizmalarini ortaya koymustur. Ayrica mikro diizeydeki giindelik deneyimlerin, makro politikalar1
nasil yansittigini sistematik bicimde agiga ¢ikarmaktadir.

Incelenen karikatiirler giday: basit bir tiiketim nesnesi olmaktan g¢ikarip, siyaset-ekonomi-giindelik
yasam tiggeninde islev goren, ideolojik ve toplumsal anlamlarla yiiklii bir gdsterge haline getirmektedir.
Bu gorsel belgeler, donemin toplumsal bellegini ve halkin giindelik deneyimlerini belgeleyen degerli
kaynaklar olarak degerlendirilmektedir. Gorsel materyallerin toplumsal, ekonomik ve siyasal baglamlar
anlamak icin kullanimi, kapsamli ve karsilagtirmali bir arsiv analizine dayandiginda arastirmanin
derinligini ve aciklik diizeyini 6nemli dl¢lide artirmaktadir. Farkli donemlerde iiretilmis karikatiirler ve
gorseller, yalnizca bireysel deneyimlerin degil, ayn1 zamanda toplumsal yapilar ve politik dinamiklerin
de yansimalarim tasir. Bu nedenle, gorsel bulgularin dénemin ekonomik politika belgeleri, gazete
sOylemleri ve sozlii tarih kaynaklariyla sistematik bicimde iliskilendirilmesi, analizlerin tarihsel
baglamla tutarliligini giiclendirmekte ve ¢ok katmanli anlamlarin ag1ga ¢ikarilmasini saglamaktadir.

Gagzete arsivleri, reklam ve afis koleksiyonlari ile halkla yapilan sozlii tarih goriismeleri, karsilagtirmali
analiz i¢in gilivenilir ve zengin veri kaynaklar1 sunar. Bu kaynaklarin entegre kullanimi, gorseller ile
toplumsal ve ekonomik yapilar arasindaki iliskilerin daha ayrintili ve nesnel bir bigimde incelenmesine
imkan tanir. Multidisipliner bir yaklagim benimsenerek, tarih, sosyoloji ve ekonomi gibi farkli
disiplinlerden elde edilen verilerle desteklenen analizler, arastirmanin bilimsel gegerliligini ve akademik
tutarliligini gliclendirmektedir.

Sonu¢ olarak, karikatiirlin basit bir mizah tiiri olmadigi, toplumsal bir bellek olusturdugu
anlagilmaktadir. Gida ve karikatiir iligkisini merkeze alan bu tiir analizler, hem bireysel deneyimlerin
hem de toplumsal, siyasal ve kiiltiirel dinamiklerin ¢ok boyutlu olarak anlagilmasini miimkiin kilarak
alanin bilgi birikimine anlamli katkilar sunmaktadir.
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OZET

Kolorektal kanser (KRK), kiiresel kanser yiikii icinde insidans ve mortalitede iist siralarda yer alan bir
malign neoplazmdir. Tiirkiye’de son 20 yilda Bati tipi beslenme aligkanliklarinin artmasina paralel
olarak KRK insidansinda %34’liik bir art1s kaydedilmistir. Beslenme, KRK patogenezinde kritik bir rol
oynayan degistirilebilir bir risk faktoriidiir. Bu bildirinin temel amaci, KRK korunmasinda Akdeniz
diyeti (AD) ve Bati diyetinin (BD) etkinligini karsilastirmali olarak degerlendirmek, risk
mekanizmalarini incelemek ve kanita dayali klinik 6neriler sunmaktir. PubMed, Scopus ve Web of
Science veritabanlarinda 2015-2024 yillar1 arasinda "kolorektal kanser", "Akdeniz diyeti", "Bati diyeti",
"islenmis gidalar" anahtar kelimeleri ile sistematik bir literatiir taramasi yapilmistir. Kanit diizeyi yiiksek
18 meta-analiz, 12 prospektif kohort calismasi ve 5 randomize kontrollii caligsma analize dahil edilmistir.
Etki biiyiikliikleri, risk oranlar1 (RR) ve %95 giiven araliklar1 (%95 GA) iizerinden hesaplanmistir.
Akdeniz diyetine yiiksek uyumun KRK riskini anlaml1 diizeyde %18 azalttig1 (RR: 0.82; %95 GA: 0.77-
0.88) tespit edilmistir. Bu koruyucu etki, 6zellikle zeytinyagi (polifenoller) ve kurubaklagiller (butirat
iireten mikrobiyota modiilasyonu) ile iliskilendirilmistir. Buna karsin, Bat1 diyetinin temel bilesenleri
olan kirmizi/iglenmis et (100 g/giin) ve ultra-islenmis gidalarin (diyetin %10') tiiketimi, KRK riskini
sirastyla %12 ve %12 artirmistir (RR: 1.12; %95 GA: 1.08-1.16). Mekanistik olarak, AD’nin butirat
aracili apoptozisi ve NF-kB inflamatuar yolunu baskilamasi koruyucu etkiyi aciklarken; BD'nin hem
demir ve emiilgatorler araciligiyla oksidatif DNA hasarin1 ve mikrobiyal disbiyozisi tetiklemesi risk
artisina yol agmaktadir. Tam tahillar (90 g/giin) ve siit iiriinlerinin (400 g/giin) tiikketimi, riski sirasiyla
%17 ve %13 disiirmiistiir (RR: 0.83 ve RR: 0.87). Elde edilen bulgular, Akdeniz diyetinin KRK
korunmasinda Bati diyetine kiyasla istiin ve etkili bir primer korunma stratejisi oldugunu
gostermektedir. Bireysel diizeyde MEDAS skoru > 10 hedeflenerek giinde 4 yemek kasig1 zeytinyagi
ve haftada 3 porsiyon bakliyat tiikketimi onerilir. Halk saglig1 politikalarinda, ultra-iglenmis gida vergisi
gibi yapisal miidahalelerle diyet modifikasyonu tesvik edilmelidir. Beslenme miidahaleleri, KRK
insidansini %35'e kadar azaltma potansiyeli tastmaktadir.

Anahtar kelimeler: Kolorektal kanser, Akdeniz diyeti, Bat1 diyeti, Islenmis et, Mikrobiyota.

ABSTRACT

Colorectal cancer (CRC) is a malignant neoplasm that ranks high in terms of incidence and mortality
within the global cancer burden. In Turkey, a 34% increase in CRC incidence has been recorded over
the past 20 years, parallel to the rise in Western-style dietary habits. Diet is a modifiable risk factor that
plays a critical role in CRC pathogenesis. The primary aim of this paper is to comparatively evaluate
the effectiveness of the Mediterranean diet (MD) and Western diet (WD) in CRC prevention, examine
risk mechanisms, and provide evidence-based clinical recommendations. A systematic literature search
was conducted in the PubMed, Scopus, and Web of Science databases between 2015 and 2024 using the
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keywords ‘colorectal cancer,” ‘Mediterranean diet,” ‘“Western diet,” and ‘processed foods.” Eighteen
meta-analyses, twelve prospective cohort studies, and five randomised controlled trials with a high level
of evidence were included in the analysis. Effect sizes were calculated using risk ratios (RR) and 95%
confidence intervals (95% CI). High adherence to the Mediterranean diet was found to significantly
reduce CRC risk by 18% (RR: 0.82; 95% CI: 0.77-0.88). This protective effect was particularly
associated with olive oil (polyphenols) and legumes (modulation of butyrate-producing microbiota). In
contrast, consumption of red/processed meat (100 g/day) and ultra-processed foods (10% of the diet),
which are key components of the Western diet, increased CRC risk by 12% and 12%, respectively (RR:
1.12; 95% CI: 1.08-1.16). Mechanistically, AD's protective effect is explained by its butyrate-mediated
apoptosis and suppression of the NF-kB inflammatory pathway; whereas BD's triggering of oxidative
DNA damage and microbial dysbiosis via iron and emulsifiers leads to an increased risk. Consumption
of whole grains (90 g/day) and dairy products (400 g/day) reduced the risk by 17% and 13%, respectively
(RR: 0.83 and RR: 0.87). The findings indicate that the Mediterranean diet is a superior and effective
primary prevention strategy for CRC compared to the Western diet. At the individual level, a MEDAS
score > 10 is targeted, recommending 4 tablespoons of olive oil per day and 3 servings of legumes per
week. In public health policies, dietary modification should be encouraged through structural
interventions such as taxes on ultra-processed foods. Nutritional interventions have the potential to
reduce CRC incidence by up to 35%.

Keywords: Colorectal cancer, Mediterranean diet, Western diet, Processed meat, Microbiota.

GIRIS

Kolorektal kanser (KRK), kolon veya rektumun epitel hiicrelerinden koken alan hoétii huylu bir
timordiir. Adenokarsinom (%95 vakada) en yaygin histolojik tip iken %80 olguda adenomatdz
poliplerin malign transformasyonu sonucu gelisir. Kanser yiikii acisindan KRK, diinyada en sik goriilen
3. kanser tiirtidiir. 2020 verilerine gore yillik 1.93 milyon yeni vaka ve 935.000 6liimle mortalitede 2.
sirada yer almaktadir. Cinsiyet dagiliminda belirgin farklilhik gozlenmektedir: Erkeklerde tiim
kanserlerin %10.9'u (akciger ve prostat kanserinden sonra 3. sira), kadinlarda ise %9.5'i1 (meme
kanserinden sonra 2. sira) KRK'dir (1). Tiirkiye 6zelinde ise Saglik Bakanligi 2021 verileri; KRK'nin
tim kanserlerin %8.2'sini olusturdugunu ve insidans siralamasinda 3. sirada (akciger ve meme
kanserlerinden sonra) yer aldigin1 gostermektedir. Yasa standardize insidans hizi 100.000'de 19.7'dir.
Diinya genelinde 105 iilke arasinda insidans siralamasinda 50. sirada yani orta risk grubunda yer alan
Tiirkiye'de, son 20 yilda Bati tipi beslenme aligkanliklarinin artmasina paralel olarak KRK insidansinda
%34'liik artig kaydedilmistir (2). Cografi dagilima bakildiginda geligmis iilkelerde insidans 4 kat daha
yiiksektir; Avustralya, Yeni Zelanda ve Avrupa iist siralarda yer alirken, insidansin en disiik oldugu
ilkeler Afrika ve Gliney Asya’dir. Bu fark, beslenme aligkanliklari, obezite prevalansi ve tarama
programlarinin kapsamiyla dogrudan iliskili oldugu bildirilmistir (3). Patogenezde diyetin rolil
multifaktoriyeldir. Bat1 diyeti (yiiksek islenmis et, doymus yag, rafine seker), intestinal mikrobiyotada
disbiyoza yol agarak KRK riskini artirir (4). Disbiyozis; mukus bariyerinin bozulmast, pro-inflamatuar
sitokin artis1 (IL-6, TNF-a), ve butirat iireten bakterilerin (Roseburia, Faecalibacterium) azalmasiyla
ifade edilebilir. Islenmis etteki N-nitrozo bilesikleri ve hem demir ise kolon epitelinde oksidatif DNA
hasari ve alkilasyon yoluyla karsinojenezi tetikler. Buna karsilik, Akdeniz diyetinin yliksek lif, polifenol
ve omega-3 igerigi; mikrobiyotal kisa zincirli yag asitleri iiretimini artirir, NF-xB sinyal yolunu inhibe
eder ve apoptozisi uyararak koruyucu etki gdstermektedir (5). Bu mekanizmalardaki farkliliklar, diyet
modellerinin KRK patogenezindeki 6nemini ve degistirilebilir risk faktorii olma potansiyelini ortaya
koymaktadir.

GEREC VE YONTEM

LiteratiiraTaramaaStratejisi

Bu ¢alismanin literatiir taramasi, PubMed, Scopus ve Web of Science veritabanlar1 kullanilarak
sistematik bir yaklasimla gerceklestirilmistir. Arastirmanin temel odak noktalarini yansitan anahtar
kelimeler; "kolorektal kanser” (colorectal cancer), "Akdeniz diyeti" (Mediterranean diet), "Bati diyeti”
(Western diet), "islenmis et" (processed meat), "mikrobiyota" (microbiota) ve "kanser prevalanst”
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(cancer prevalence) olarak belirlenmistir. Tarama kapsamimi giincel kanitlarla smirlandirmak
amaciyla, 2015-2024 yillar1 arasinda yayinlanmis ¢aligmalara odaklanilmigtir. Caligma tiirii bazinda
filtreleme uygulanarak; kanit diizeyi yiiksek 18 meta-analiz, uzun vadeli iligkileri inceleyen 12
prospektif kohort ¢aligsmasi ve nedenselligi degerlendiren 5 randomize kontrollii galisma nihai analize
dahil edilmistir.

Analiz Yontemleri

Analitik yaklasimda, birincil etki biiyiikliikleri olarak risk oranlan ve iligkili %95 giiven araliklar
hesaplanmistir. Dahil edilen ¢alismalar arasindaki tutarliligi degerlendirmek icin heterojenite analizi
yapilmis; bu kapsamda varyasyonun yiizdesel kaynagini 6lgen I? istatistigi kullanilmistir. I degerlerinin
yorumlanmasinda; <%25 diisiik, %25-50 orta ve >%50 yiiksek heterojenite kabul edilerek, sonuglarin
istatistiksel saglamligu titizlikle raporlanmistir.

BULGULAR
Akdeniz Diyeti ve KRK fliskisi

Akdeniz diyetinin KRK tizerindeki koruyucu etkisi, bilesenlerinin biyoaktif 6zellikleriyle dogrudan
iligkilidir. Zeytinyag1 (>4 yemek kas181/giin), icerdigi oleuropein gibi polifenollerle giiglii antioksidan
ve anti-anjiyojenik etki gosterirken; kurubaklagiller (>3 porsiyon/hafta) yiiksek lif igerigiyle
mikrobiyotal butirat {iretimini artirir. Balik tiiketimi (>3 porsiyon/hafta) ise omega-3 yag asitleri
aracilifiyla kronik inflamasyonu baskilamaktadir. Epidemiyolojik veriler, Akdeniz diyet modelinin
KRK riskini anlamli derecede %18 azalttigin1 gostermektedir (RR: 0.82; %95 GA: 0.77-0.88) (5). Bu
korumanin altinda yatan temel mekanizmalar, butirat aracili kolonosit apoptozisi ve polifenollerin timéor
damarlanmasini inhibe etmesi olarak agiklanabilir.

Bati Diyeti ve KRK iliskisi

Bat1 tarzi beslenmenin KRK riskini artiran bilesenleri ve mekanizmalar1 net olarak tanimlanmustir.
Kirmizi et (>100 g/giin), hem demir igerigiyle kolon epitelinde oksidatif DNA hasarina yol agarken;
islenmis etler (>50 g/giin) N-nitrozo bilesikleri araciligiyla dogrudan mutajenik etki gostermektedir.
Ultra-islenmis besinlerin (diyetin >%10'u) ise emiilgatorler yoluyla mukus bariyerini bozarak bakteriyel
translokasyona zemin hazirladigi gosterilmistir. Bir meta-analiz bulgular1, her 100 g/giin kirmiz1 et
tilketiminin KRK riskini %12 artirdigin1 dogrulamaktadir (RR: 1.12; %95 GA: 1.08-1.16) (6). Ultra-
islenmis gidalarda ise diyette %10'luk artisinin genel kanser riskini %12 yiikselttigi saptanmistir (7).

Tam Tahillar ve Siit Uriinlerinin Koruyucu Rolii

Koruyucu besin ogeleri arasinda tam tahillar, giinde 90 g tiiketimle KRK riskinde %17'lik bir azalma
saglar (RR: 0.83). Bu etki, icerdikleri lignanlarin strojen reseptorlerini modiile etmesi ve lif igerigiyle
bagirsak gecis siiresini kisaltmasiyla baglantilidir. Siit iiriinleri ise giinliik 400 g tiiketildiginde riski %13
disiirmektedir (RR: 0.87). Kalsiyumun, kolonosit ¢ogalmasini inhibe ederek apoptozisi uyarmasi ve
safra asitlerini baglamasi bu korumada 6nemli rol oynamaktadir (7).

Kurubaklagillerin Mikrobiyotaya Etkisi

Kurubaklagil tiiketimi (haftada >3 porsiyon), direngli nisasta icerigi sayesinde mikrobiyotanin SCFA
(6zellikle butirat) iiretim kapasitesini artirarak %9'luk risk azalmasi saglar (RR: 0.91) (7). Butiratin;
kolon epitel hiicre farklilasmasin1 desteklemesi, NF-kB inflamatuar yolunu baskilamasi ve hiicre
dongiisii regiilasyonu yapmasi, antikarsinojenik etkinin biyolojik temelini olusturur (8,9).

Diyet Modellerinin Karsilastirmal Etkisi

Sonug olarak, Akdeniz diyeti ve koruyucu besin 6geleri (tam tahillar, siit {iriinleri, kurubaklagiller) ile
Bati diyetinin risk bilesenleri (kirmizi/islenmis et, ultra-islenmis gidalar) arasindaki zithk
epidemiyolojik olarak net bigimde ortaya konmustur. Bu farklilik, diyetin mikrobiyota icerigi, DNA
onarim mekanizmalar1 ve inflamatuar yollar {izerindeki diizenleyici etkisiyle dogrudan iligkilidir
(10,11,12).
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TARTISMA

Akdeniz diyetinin KRK {izerinde koruyucu etkisi, mikrobiyotay1r diizenleyici fonksiyonundan
kaynaklanmaktadir. PREDIMED c¢alismasinda yiiksek Akdeniz diyet uyumu olan bireylerde:
Bacteroidetes/Firmicutes oranmin 2.3 kat artmasi, butirat lireten tiirlerin (6r. Faecalibacterium
prausnitzii) daha baskin olmasi ile iliskili bulunmustur (13). Bu durum, SCFA {iretimini artirarak
inflamatuar sitokinleri (TNF-a, IL-6) %40-60 baskilamaktadir. Bat1 diyetinde ise: Islenmis etteki hem
demir, kolon liimeninde Fenton reaksiyonu ile hidroksil radikali (*OH) olusturarak DNA hasarim
tetiklemektedir (14). Polisorbat-80 gibi emiilgatorler, mukus tabakasini koruyan Akkermansia
muciniphila popiilasyonunu %65-80 azaltir, epitel bariyer gecirgenligini artirmaktadir (15). Akdeniz
diyetine yiiksek uyum gosteren MEDAS skoru >10 olan bireylerde kolorektal kanser (KRK) insidansi
8.3/100.000 iken, diyete uyumu diisiik bireylerde (MEDAS <5) bu oran 21.7/100.000'dir. Akdeniz
diyetinin koruyucu etkisi, diyetin NF-xB inflamatuar yolunu inhibe etmesi ve apoptozisi aktive
ederek timor gelisimini engellemesiyle agiklanmaktadir (16). Evre III KRK tanili hastalarda Akdeniz
diyeti, 5 yillik niiks oranin1 %35 azaltmaktadir (Tehlike Oran1 [HR]: 0.65; %95 GA: 0.52-0.81). Bu
azaltic1 etki ozellikle diisiik glisemik yiik (<55) ve yiiksek polifenol alim ile iligkilidir (17). Diyet
degerlendirilmesinde kullanilan Besin Tiiketim Siklig1 Anketleri, ultra-islenmis gida tiiketiminde %30-
50 oraninda eksik bilgi verdigi bildirilmistir (18). Tiirk Mutfagina Ozgii Zorluklar arasinda kuru fasulye-
pilav meniisiinde: Rafine pirincin glisemik indeksi (GI) 75'e yiikseltmesi ornek verilebilir (Akdeniz
diyetindeki bulgurun GI: 45), Zeytinyagi yerine %60 tereyagi kullanilmasi anti-inflamatuar etkiyi
azaltmaktadir. Coziim Onerisi olarak TUBER 2022 kriterlerine dayali "Tiirk Tipi Akdeniz Diyeti"
onerilmektedir (19,20,21). Genetik olarak kolorektal kansere yatkin olmak da risk faktoriidiir. Lynch
Sendromlu bireyler igin giinliik 30 g lif alimi énemlidir. Ornegin, 1 porsiyon kuru nohut (60g) ve 2 dilim
tam bugday ekmek birlikte ortalama 15 g lif saglar. Kirmizi et tiketimi 300 g/hafta ile
sinirlandirilmalidir; 1zgara/kizartma yerine bugulama yontemi tercih edilerek heterosiklik amin olugumu
%90 azaltilabilir. Lynch sendromlu bireylerde diyetindeki diizenlemeler, kolorektal kanser (KRK)
riskini %52 azaltmaktadir (22,23,24). Ultra-islenmis besin vergisi uygulamalarinda Meksika 6ne
cikmaktadir: Sekerli igeceklere getirilen %20 vergi, 2 yil i¢inde tiiketimi %15.2 azaltmis ve obezite
oranlarmi %2.3 diisiirmiistiir. Tarim devlet destekleri kapsaminda Ispanya'nin zeytinyag: iiretimine
yonelik destekleri, perakende fiyatlar1 %30 disiiriirken tiiketimi %18 artirmustir. Okul menii reformu ile
Portekiz'de uygulanan "haftada 2 giin balik" politikasi, cocuklarda omega-3 alimini 3.1 kat yiikseltmistir
(25,26,27).

SONUC

Bireysel diizeyde KRK’den korunmak icin giinde 4 yemek kasig1 zeytinyagi ve 3 porsiyon bakliyat
titketimi ile MEDAS skoru >10 hedeflenmelidir (5). Saglik Politikalar1 kapsaminda, ultra-islenmis gida
vergisi ile okul meniilerinde balik zorunlulugunun birlikte uygulanmasi olumlu etki yaratabilir (25).
Arastirmalar agisindan, Tiirk popiilasyonuna 6zgii diyet indeksinin TUBER verileriyle gelistirilmesi
gereklidir (19). Sonug olarak; beslenme miidahaleleri, KRK'de primer korunmada insidanst %35,
sekonder korunmada mortaliteyi %28 azaltma potansiyeli tagimaktadir (6). Hem bireysel diizeyde
yapilabilecek diyet miidaheleleri hem de beslenme politikalar1 kapsaminda yapilabilecek ultra islenmig
besinlere vergi konulmasi, okul meniilerinde diizenleme yapmak gibi saglik politikalart KRK’e
yakalanma veya KRK’de mortalite riski iizerinde etkili olabilir.
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OZET

Son yillarda beslenme biliminin odak noktalarindan biri, fonksiyonel gida bilesenlerinin insan saglig
tizerindeki etkilerini arastirmak olmustur. Bu baglamda, Plantago ovata bitkisinin kabugundan elde
edilen psyllium (karniyarik otu tohumu tozu), yiiksek diyet lifi igerigi ve jel olusturma kapasitesi
sayesinde dikkat c¢ekici bir bilesen olarak one ¢ikmaktadir. Psyllium, agirliginin yaklasik %70'ini
olusturan ¢oziiniir lif (arabinoksilan) icerigi sayesinde su ile temas ettiginde yiiksek viskoziteli bir jel
yap1 olusturmakta ve bu 6zellik gida formiilasyonlarinda 6nemli avantajlar saglamaktadir. Bu ¢alisma,
psyllium'un gastronomi disiplininde kullanim potansiyelini incelemeyi, fonksiyonel ozellikleri ile
gelistirilmis gida tiriinlerini 6rneklendirerek degerlendirmeyi amaglamaktadir.

Psyllium &zellikle gliitensiz tiriinlerde yap biitiinliigii saglama, nem tutma ve raf 6mriinii uzatma gibi
ozellikleriyle tercih edilmektedir. Gliiten proteininin sagladigi viskoelastik yapinin yoklugunda,
psyllium'un jel olusturma kapasitesi bu agigi kapatarak iriinlere istenilen tekstiirel ozellikleri
kazandirmaktadir. Bu baglamda yapilan bazi ¢alismalar, psyllium’un kraker, kurabiye, ekmek gibi
iiriinlerin tekstiirel ve duyusal 6zelliklerini iyilestirdigini ortaya koymustur. Benzer sekilde, gliitensiz
eristeler iizerinde yapilan deneysel calismalarda, psyllium’un pisme kaybini azaltirken yapiy1
giiclendirdigi tespit edilmistir.

Saglik agisindan degerlendirildiginde, psyllium’un kolesterol diisiiriicti etkisi, glisemik yanit1 azaltma
kapasitesi ve prebiyotik etkileri bilimsel arastirmalarla desteklenmektedir. Bu etkiler, psyllium'un
sindirim sisteminde olusturdugu viskoz jel tabakasinin besin emilimini yavaslatmasi ve bagirsak
mikrobiyotast i¢in fermente edilebilir substrat saglamasiyla agiklanmaktadir. Ayrica bagirsak
hareketlerini diizenleyici etkisi nedeniyle gida takviyesi olarak da yaygin sekilde kullanilmaktadir.

Bu derleme, psyllium iizerine yapilan ¢aligmalari ve gelistirilen iiriin 6rneklerini bir araya getirerek,
gastronomi G6grencisi perspektifiyle hem fonksiyonel hem de pratik kullanimlarini analiz etmeyi
hedeflemektedir. Literatiir taramasi, saglik verileri ve tiriin degerlendirmeleri esliginde, psyllium’un
stirdiiriilebilir gida sistemleri ve yenilik¢i mutfak uygulamalari igindeki yeri ortaya konacaktir.

Anahtar Kelimeler: Psyllium, karniyarik otu tohumu tozu, fonksiyonel gidalar, gastronomi, saglik
etkileri.

ABSTRACT

In recent years, one of the focal points of nutrition science has been researching the effects of functional
food components on human health. In this context, psyllium (plantago ovata seed husk powder), obtained
from the husk of the Plantago ovata plant, stands out as a remarkable component due to its high dietary
fibre content and gel-forming capacity. Psyllium forms a highly viscous gel structure when it comes into
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contact with water, thanks to its soluble fibre (arabinoxylan) content, which makes up approximately
70% of its weight. This property provides significant advantages in food formulations. This study aims
to examine the potential use of psyllium in the discipline of gastronomy and to evaluate it by providing
examples of food products enhanced with its functional properties.

Psyllium is particularly preferred in gluten-free products for its properties such as maintaining structural
integrity, moisture retention, and extending shelf life. In the absence of the viscoelastic structure
provided by gluten protein, psyllium's gel-forming capacity compensates for this deficiency, imparting
the desired textural properties to products. In this context, some studies have shown that psyllium
improves the textural and sensory properties of products such as crackers, biscuits, and bread. Similarly,
experimental studies on gluten-free noodles have found that psyllium reduces cooking loss while
strengthening the structure.

From a health perspective, psyllium's cholesterol-lowering effect, capacity to reduce glycaemic
response, and prebiotic effects are supported by scientific research. These effects are explained by the
viscous gel layer formed by psyllium in the digestive system, which slows down nutrient absorption and
provides fermentable substrate for the gut microbiota. It is also widely used as a dietary supplement due
to its effect on regulating bowel movements.

This review aims to analyse both the functional and practical uses of psyllium from a gastronomy
student's perspective by bringing together studies on psyllium and examples of products developed.
Accompanied by a literature review, health data, and product evaluations, psyllium's place in sustainable
food systems and innovative culinary applications will be revealed.

Key Words: Psyllium, plantago ovata seed powder, functional foods, gastronomy, health effects.

GIRIS

Son yillarda saglikli beslenmeye yonelik farkindaliklarin artmasiyla birlikte, fonksiyonel gida
bilegenleri lizerine yapilan ¢aligmalar hiz kazanmistir. Tiiketiciler yalnizca doymak degil, ayni zamanda
tiikkettikleri gidalarla sagliklarin1 da korumak istemektedirler. Bu dogrultuda diyet lifleri, prebiyotikler,
bitkisel proteinler gibi igerikler hem akademik diinyada hem de gida endiistrisinde yogun ilgi
gormektedir (Granato vd., 2017). S6z konusu bilesenlerden biri olan psyllium (karniyarik otu tohumu
tozu), 6zellikle ¢oziiniir lif yapisi ve jel olusturma kapasitesiyle hem saglik agisindan hem de teknolojik
olarak islevsel bir madde olarak 6ne ¢ikmaktadir (Belorio, Gomez, 2020).

Psyllium, basta Hindistan ve Iran olmak iizere baz1 Asya iilkelerinde uzun yillardir geleneksel tipta
kullanilmaktadir. Sindirim sistemini diizenleyici etkisi, diisiik glisemik yiik tagimas1 ve kolesterol
disiiriicti 6zelligi gibi nedenlerle hem dogal tedavi yontemlerinde hem de modern gida sistemlerinde
degerlendirilmistir (Marlett vd., 2000). Giintimiizde ise psyllium, 6zellikle ¢6lyak hastaligi gibi gliitensiz
beslenmenin zorunlu oldugu durumlarda alternatif bir baglayic1 ve yapisal iyilestirici olarak dikkat
cekmektedir (Capriles vd., 2020). Jel olusturma kapasitesi sayesinde ekmekten krakere, kurabiyeden
noodle’a kadar pek cok {irlinde yapiy1 stabilize etmekte, ayn1 zamanda raf 6émrii ve duyusal kaliteyi
artirmaktadir (Ziemichdd vd., 2019).

Fonksiyonel gidalarin gastronomi ile iliskisi giin gegtikce daha fazla 6nem kazanmaktadir. Gastronomi
egitimi yalmzca teknik pisirme becerilerinden ibaret olmayip, saglik odakli gida bilesenlerinin
taninmasi, Uriin gelistirme siireclerinin bilimsel temellere dayanmasi ve siirdiiriilebilir mutfak
uygulamalarmin benimsenmesini de igermektedir (Viteri vd., 2021).Bu baglamda psyllium gibi
icerikler, gastronomi disiplini igerisinde degerlendirilmesi gereken yenilik¢i bilesenler arasinda yer
almaktadir.

Bu ¢alismanin amaci, psyllium 'un teknolojik ve fonksiyonel 6zelliklerini literatiir taramasi kapsaminda
ortaya koymak; gelistirilen iiriin GOrnekleri {lizerinden kullanim alanlarmi degerlendirmek ve bu
iceriklerin gastronomi disiplini igerisindeki potansiyel roliinii akademik olarak tartismaktir. Calismada
psyllium’un modern gida sistemleri ve gastronomik uygulamalardaki yeri biitiinciil bir yaklagimla analiz
edilecektir.
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LITERATUR TARAMASI
Karmyarik Otu Tohumu (Psyllium)

Literatiirde psyllium terimi temelde Plantago ovata ve Plantago psyllium tiirlerini kapsamakla birlikte,
yiiksek ¢ozlinlir 1if oran1 ve teknolojik iistlinliigii nedeniyle gida uygulamalarinda agirlikli olarak
Plantago ovata tercih edilmektedir (Ziemichod, Wojcik ve Rozyto, 2019).

Plantaginaceae familyasinin bir {iyesi olan karniyarik otu, farkl kiiltiirlerde isimlendirilmesiyle dikkat
¢cekmektedir; Cincede ‘che Qian Zi’, Hintgede ‘isabgol’ ve kiiresel literatiirde yaygin olarak ‘psyllium’
adiyla bilinir. Bitkinin bilimsel ad1 olan Plantago Latince "ayak tabam" kavramindan, ovata ise yaprak
morfolojisinden gelmektedir. Ayrica, tohumlarinin fiziksel ozelliklerine atifla Yunancada "pire"
(psyllium), Farsgada ise tohum sekli nedeniyle "at kulagi” (isabgol) anlamlarini tasimaktadir (Gupta,
1991;Dhar vd., 2005; Zhang vd., 2019).

Akdeniz havzas1 ve Orta Dogu’da &6zellikle Hindistan, Pakistan, iran, Banglades ve Cin’de yaygin
olarak yetistirilen bir bitkidir. Hindistan’in bat1 bolgeleri, 6zellikle Gujarat, Rajasthan ve Madhya
Pradesh eyaletleri karniyarik otu tiretiminin merkezi konumundadir. Giiniimiizde Hindistan, diinya
pazarina Plantago tohumlari ve kabuklarinin en biiyiik iireticisi ve ana tedarikgisidir, tiretiminin yaklagik
%90'1 ihrag edilmektedir (Noguerol vd., 2022).

Botanik Ozellikleri

Plantago cinsi, diinya genelinde 200'den fazla tiirle temsil edilen, morfolojik olarak yaklasik 15 cm boya
ulasabilen ve karakteristik beyaz tiiylerle kapli bir yapiya sahiptir. Dar, yesil ve bazal yerlesimli
yapraklara sahip olan bu bitki, olgunlasma doneminde kiigiik, sivri ¢igeklerden olusan tohum
kapsiillerini meydana getirir. Bu kapsiillerden elde edilen tohumlar, ortalama 1,5-2,5 mm boyutlarinda
olup renkleri kahverengi ile kizil-kahve arasinda degismektedir (Masood vd., 2010). Psyllium tohumu
kabuklarinin besinsel bilesimi incelendiginde, ortalama %78 oraninda ¢oziiniir ve %13 oraninda
¢Oziinmez diyet lifinden olustugu goriillmektedir (Cheng vd., 2008). Bu yiiksek ¢oziiniir lif orani,
bitkinin giiglii su tutma kapasitesini agiklamaktadir.

Fonksiyonel Ozellikleri

Psyllium 'un fonksiyonel 6zellikleri arasinda en belirgin olani, su tutma kapasitesidir. Tohum kabuklart,
kendi agirhiginin 10-15 kat1 kadar su absorbe edebilir ve bu 6zelligi ile hem gastrointestinal sistem
iizerinde etkili olur hem de gidalarda kivam artirict rol iistlenir (Ziemichod vd., 2019). Ayrica diisiik
kalorili olmasi ve ¢oziinmeyen lifler icermemesi nedeniyle diisiik enerjili diyetlerde tercih edilmektedir.
Psyllium ayn1 zamanda bagirsak mikrobiyotasini dengeleyerek prebiyotik etki gosterir. Fermente
olabilen lif icerigi sayesinde kisa zincirli yag asitleri {iretimini destekler ve bagirsagin asidik pH
dengesini korur (Pal vd., 2012). Gidalarda ise jel benzeri yapisi sayesinde tekstiirii iyilestirir, raf dmriinii
uzatir ve gliitensiz tirlinlerde elastikiyet saglar (Capriles vd., 2020).

Saghik Uzerindeki Etkileri

Psyllium’un en ¢ok calisilan etkilerinden biri kolesterol diisiiriicli 6zelligidir. Coziiniir lif, sindirim
sisteminde safrayla baglanarak viicuttan atilmasini saglar, bu da karacigerin kolesterolii safra {iretimi
igin kullanmasina yol agar (Anderson vd., 2009). Bunun yani sira, glisemik indeks {izerinde de
diizenleyici rol oynar; kan sekeri dalgalanmalarini azaltir ve Ozellikle tip 2 diyabetli bireylerde
postprandiyal glikoz diizeylerini kontrol altina alabilir (Pal vd., 2012). Ayrica, psyllium bagirsak
hareketlerini diizenleyerek hem kabizlik hem de ishal durumlarinda etkili olabilir. Diisiik fermentasyon
kapasitesi, gaz iiretimini azaltirken digki kivaminin normale dénmesini saglar (Marlett vd., 2000). Bu
nedenle yalnizca fonksiyonel gida bileseni degil, ayn1 zamanda medikal gidalarda da tercih edilen bir
igeriktir.

Gastronomide Kullanim Potansiyeli

Gastronomi disiplini, yalmizca estetik ve lezzet odakli degil, ayn1 zamanda besin degeri yiiksek ve
fonksiyonel iriinlerin gelistirilmesini de kapsayan ¢ok boyutlu bir alandir. Fonksiyonel bilesenlerin
mutfak uygulamalarina entegrasyonu, hem sagliklt menii planlamasi hem de siirdiiriilebilir gida liretimi
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acisindan Oonem arz etmektedir (Viteri vd., 2021).Bu baglamda psyllium, teknolojik ve fizyolojik
islevleri sayesinde gastronomik uygulamalarda genis bir kullanim potansiyeline sahiptir. Psyllium’un
ozellikle gliiten icermemesi, onu ¢olyak hastalar1 ve gliiten intoleransi olan bireyler i¢in uygun
alternatifler gelistirmede cazip kilmaktadir. Bu yoniiyle gliitensiz ekmek, kraker, makarna ve tath
tariflerinde yapi biitiinliigii saglamak amaciyla kullanilmaktadir (Fratelli vd., 2018). Jel olusturma
yetenegi sayesinde kivam, elastikiyet ve su tutma oOzelliklerini iyilestirmesi; seflerin ve iiriin
gelistiricilerin geleneksel tarifleri yeniden yorumlamasinda énemli bir avantaj sunmaktadir (Belorio,
Gomez, 2020).

Ayrica, psyllium igeren tiriinlerin duyusal kabul diizeylerinin bir¢ok ¢alismada yiiksek ¢ikmasi, bu
bilesenin sadece saglik agisindan degil, lezzet ve tiiketici memnuniyeti acisindan da uygun oldugunu
gostermektedir (Capriles vd., 2020). Gastronomi egitiminde fonksiyonel gidalara yonelik farkindaligin
artmasiyla birlikte psyllium gibi igeriklerin regetelere entegrasyonu gelecekte daha yaygin hale
gelebilecektir (Granato vd., 2017). Bu yoniiyle psyllium, sadece saglik destekleyici bir igerik degil, ayn1
zamanda yaratict mutfak uygulamalarimin  siirdiiriilebilir ~ bilesenlerinden  biri  olarak
degerlendirilmektedir.

Literatiirde yer alan akademik ¢alismalar, psyllium’un bu teorik avantajlarinin gida matrislerinde somut
sonuglara doniistiigiinii kanitlamaktadir. Firmcilik iriinleri tizerinde yapilan arastirmalar, psyllium’un
hem besinsel hem de teknolojik bir modifikator olarak 6ne ¢iktigini gostermektedir. Ornegin;

Raymundo vd. (2014), biskiivi formiilasyonlarinda un yerine %9’a kadar psyllium kullaniminin tiriiniin
su aktivitesini diisiirerek raf Omriinii uzatabilecegini raporlamustir.

Unlu mamullerin hamur karakteristikleri lizerine odaklanan Beikzadeh vd. (2016) ise kek yapiminda
%35 oranindaki psyllium’un duyusal a¢idan en yiiksek begeniyi topladigini; ancak konsantrasyon %7,5’i
gectiginde hamur viskozitesindeki artisin hacim kaybina yol agabilecegini belirterek dozajin kritik
onemine dikkat ¢ekmistir. Kalin hamurlu pizza tabanlarini inceleyen Gupta vd. (2015) ise %5 psyllium
ilavesinin hamurun su absorpsiyonunu %86,9’a ¢ikararak diyet lifi igerigini 1,6 kat artirdigim
kanitlamustir.

Psyllium’un gastronomi diinyasindaki en stratejik rollerinden biri de gliitensiz gida teknolojisindeki
yapilandirict etkisidir. Cappa vd. (2013), gliitensiz ekmek {iretiminde %2,5 oraninda psyllium
kullaniminin su tutma kapasitesi sayesinde hamur gelisimini iyilestirdigini ve iriiniin taze kalma
stiresini 3 giine ¢ikardigini saptamistir.

Bu bulgular destekleyen Zandonadi ve ark. (2009) psyllium ile zenginlestirilmis gliitensiz ekmeklerin

¢Olyak hastalan tarafindan %93 gibi oldukca yiiksek bir oranda kabul gordiiglinii ve {irlinlin enerji
degerinin diismesiyle saglikli bir alternatif sundugunu ortaya koymustur. Tahil bazli {iriinlerdeki
fonksiyonel etkiler makarna grubunda da devam etmektedir; Peressini ve ark. (2020) tarafindan
yiiriitiilen ¢alismada, psyllium’un spagetti makarnalarin glisemik indeksini %33-37 oraninda diistirdiigi
ve hamur elastikiyetini kontrol grubuna gore 12 kat artirdigi belirlenmistir.

Bilesenin jellesme ve saglik destekleyici ozellikleri, atistirmalik ve tath grubunda da yenilikei
uygulamalara kap1 agmaktadir. Brennan ve ark. (2012), ekstriide atistirmalik iiriinlere %15 oraninda
dahil edilen psyllium’un, yemek sonrasi kan glikoz seviyesini 120 dakikadan daha uzun siire dengede
tuttugunu saptayarak bilesenin antidiyabetik potansiyelini vurgulamistir.

Meyve bazli tiriinlerde ise Figueroa ve Genovese (2020), elma jolelerine eklenen psyllium’un depolama
sliresince su kaybini (Sinerezis) tamamen onledigini (0 g/100 g) ve ozellikle elma lifiyle kombine
edildiginde ticari recellere en yakin yapisal dzellikleri sundugunu raporlamistir. Tiim bu akademik
veriler, psyllium’un farkli gastronomi disiplinlerinde hem doku diizenleyici bir yardimci hem de
glisemik indeksi dengeleyen fonksiyonel bir bilesen olarak yiiksek bir adaptasyon yetenegine sahip
oldugunu dogrulamaktadir.

YONTEM

Bu c¢alisma, psyllium’un fonksiyonel bir gida bileseni olarak gastronomideki roliinii, teknolojik
ozelliklerini ve saglik iizerindeki etkilerini incelemeyi amaclayan bir derleme calismasidir. Bu
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kapsamda ulusal ve uluslararasi literatiirde yer alan bilimsel arastirmalar sistematik bir yaklagimla
degerlendirilmistir. Literatiir taramasi, 1991-2025 yillar1 arasinda yayimlanan makaleler ve derleme
calismalar1 kapsayacak sekilde Google Scholar, ScienceDirect ve Web of Science veri tabanlari
kullanilarak gergeklestirilmistir. Tarama siirecinde psyllium, Plantago ovata, dietary fibre, functional
food ingredients, rheological properties, gluten-free products, pasta, bakery products, jelly, glycaemic
response gibi ingilizce; psyllium, karniyarik otu tohumu, diyet lifi, fonksiyonel gidalar, gastronomi gibi
Tiirk¢e anahtar kelimelerden yararlanilmistir.

Calismaya dahil edilme kriterleri arasinda, psyllium "un hamur sistemleri, jel bazl irlinler ve makarna
gibi gastronomik iirtinlerdeki teknolojik performansini, reolojik davranisini, duyusal 6zelliklerini ve
besinsel etkilerini inceleyen deneysel ve klinik aragtirmalar yer almistir. Konu kapsami disinda kalan,
metodolojik agidan yetersiz bulunan veya bilimsel nitelik tagimayan c¢aligmalar degerlendirmeye
almmamustir. Uygun bulunan ¢alismalar iceriklerine gére tematik olarak siniflandirilmis ve dort ana
baslik altinda analiz edilmistir: psyllium’un botanik 6zellikleri, fonksiyonel 6zellikleri, saglik tizerindeki
etkileri ve gastronomik uygulamalardaki kullanim potansiyeli. Bu tematik yap1 dogrultusunda elde
edilen bulgular karsilastirmali olarak incelenmis ve psyllium’un gastronomi disiplini i¢erisindeki yeri
literatiire dayal1 olarak biitiinciil bir bakis acistyla yorumlanmistir.

SONUC VE TARTISMA

Bu derleme galigmasi, psyllium’un yapisal 6zelliklerinden fonksiyonel performansina, saglik tizerindeki
etkilerinden gastronomik uygulamalardaki roliine kadar genis bir literatiir taramasi yaparak, bilesenin
glincel bilimsel ¢ergevede nasil konumlandigini ortaya koymayr amaglamustir. Psyllium’un miisilaj
yapisi ve Uriin gelistirmedeki roli literatiirle tutarli bicimde vurgulanmaktadir. Literatiirde psyllium’un
yapisal Ozellikleri ve gastronomik uygulamalardaki islevine yonelik bulgular, 6zellikle son yillarda
gerceklestirilen ¢alismalarla daha belirgin bir ¢cergeve kazanmustir.

Peressini ve ark. (2020) ¢alismasi, dahil edilme oraninin ve matris yapisiin psyllium’un jel olusturma
kapasitesi ve yapisal biitiinltigii iizerinde kritik bir belirleyici oldugunu ortaya koymus; farkli gida
sistemlerine entegre edilen psyllium’un firiinlerde farkli dokusal ve stabilite ozellikleri
sergileyebilecegini géstermistir. Bu bulgu, psyllium’un tek tip bir fonksiyonel bilesen olarak degil,
kullanim konsantrasyonuna bagl sekilde degisen ¢ok yonlii bir yapitast oldugunu dogrulamaktadir.

Benzer sekilde Gupta vd. (2015) pizza tabanlar tizerinde yiiriittiigii caligma ise, psyllium’un 6zellikle
%S5 diizeylerinde unlu mamullerde reolojik giiclenme, su tutma kapasitesinde artis ve duyusal kabul
yiikselmesi sagladigini gostermektedir. Ayrica bu uygulamanin glisemik indeksin diisiiriilmesi, diyet lifi
oraninin artirtlmasi ve gliitensiz {irlinlerde yapisal biitlinliiglin korunmasi gibi fonksiyonel katkilar
sundugu; dolayistyla psyllium’un yalnizca teknolojik degil, ayn1 zamanda saglik agisindan stratejik bir
bilegen olarak da degerlendirilmesi gerektigini ortaya koymaktadir.

Sonug olarak, psyllium gastronomide hem teknolojik hem duyusal hem de saglik temelli katkilar sunan
cok yonlii bir bilesen olarak 6ne c¢ikmaktadir. Yapisal stabilite, jel olusturma kapasitesi, su tutma
ozellikleri ve sinerezis Onleme davranigi, psyllium’un gastronomik yeniliklerde giiglii bir arag
olabilecegini gostermektedir. Bunun yaninda, gliitensiz ve diisiik glisemik indeksli formiilasyonlarin
gelistirilmesi yoluyla modern mutfak uygulamalarinin ana bileseni olarak benimsenebilecegini
gostermektedir. Ek olarak, literatiiriin sundugu biitiinciil bakis agis1 psyllium’un gastronomide giderek
artan stratejik 6onemine isaret etmektedir.

Elde edilen bu kapsamli degerlendirmeler 1s18inda, literatiirdeki bosluklari doldurmak ve bilesenin
uygulama alanlarin1 genisletmek adina gelecekteki c¢alismalara yonelik bazi stratejik Onerilerin
sunulmasi biiyiik 6nem arz etmektedir.

Psyllium igerikli tirtinlere iliskin tiiketici algisi, begenisi ve satin alma egilimini inceleyen genis 6l¢ekli
duyusal ¢aligmalar yapilmasi, psyllium’un gastronomideki ticari ve fonksiyonel potansiyelinin daha
kapsaml1 bigimde anlagilmasina olanak saglayacaktir.
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Otel, restoran ve toplu yemek isletmelerinde gliitensiz ve saglikli meniilerin hazirlanmasinda
psyllium’un verimli sekilde degerlendirilebilmesine yonelik yenilikgi mutfak modellerinin
gelistirilmesi, sektoriin saglikli beslenme kapasitesini giiclendirecektir.

Profesyonel mutfaklarda psyllium kullanimina yonelik pratik uygulama kilavuzlarinin olusturulmasi ve
bu kilavuzlarin gastronomi egitim programlarina entegre edilmesi, psyllium’un sektor i¢inde dogru ve
verimli kullanimini destekleyecektir.
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OZET

Zeka, bireyin diisiinme, muhakeme etme, algilama, gercekleri kavrama ve ¢ikarimda bulunma gibi
biligsel siirelerinin timiinii kapsayan bir yetiler biitiinii olarak tanimlanmaktadir. Yapay zeka ise bu
cergeveden hareketle, insan beyninin isleyisini taklit etmeye dayanan bir bilim alami niteligindedir.
Yapay zekanin temel amaci, insanin zekasi sayesinde gerceklestirdigi faaliyetleri benzer bicimde yerine
getirebilmek ve hatta bu kapasitenin 6tesine gecebilmektir. Teknolojide gerceklesen gelisimlerle ortaya
¢ikmis olan yapay zeka uygulamalar1 giiniimiizde bir¢ok amag¢ kapsaminda kullanilmaktadir. Yapay
zeka programlari ile insanlar birgok konuda arastirmalar yapabilmekte ve dogru uygulama stratejilerini
Ogrenebilmektedir. Beslenme alaninda yapay zekdnin kullanimi ise oldukga giincel bir alan olup
ozellikle menii planlama siireglerinde bireysellestirilmis, veriye dayali ve dinamik ¢éziimler sunmasiyla
one ¢ikmaktadir. Glinlimiizde yapay zeka tabanli sistemler; bireylerin antropometrik dlgiimleri, saglik
durumlari, beslenme aligkanliklar1 ve yasam tarzi gibi ¢cok sayida degiskeni es zamanl olarak analiz
edebilmekte, bu sayede enerji ve besin dgesi gereksinimlerine uygun, dengeli ve siirdiiriilebilir menii
planlar1 olusturabilmektedir. Ayrica toplu beslenme sistemlerinde maliyet kontrolii, stok yonetimi, gida
israfinin azaltilmasi ve operasyonel verimlili§in artirilmasit gibi siireclerde de etkin bicimde
kullanilmakta, bdylece yapay zeka menii planlama uygulamalarinda hem bireysel hem de kurumsal
diizeyde Onemli bir karar destek araci olarak rol iistlenmektedir. Bununla birlikte menii planlamada
yapay zeka kullanimmin sundugu dnemli avantajlar kadar etik, giivenilirlik, veri giivenligi ve insan
denetimi gibi basliklarda bazi sinirliliklar1 ve potansiyel dezavantajlari da bulunmaktadir. Bu derleme
makalesinin amaci; menil planlama siireglerinde yapay zeka ve makine 6greniminin nasil kullanildigini
gosteren giincel literatiirii toplamak, analiz etmek ve bu alandaki s6z konusu potansiyeller ile
sinirliliklar biitiinciil bir bakis agisiyla ortaya koymaktir.

Anahtar Kelimeler: Yapay zeka, menii planlama, beslenme

ABSTRACT

Intelligence is defined as a whole set of abilities encompassing all cognitive processes of an individual,
such as thinking, reasoning, perceiving, comprehending facts, and making inferences. Artificial
intelligence, on the other hand, is a field of science based on imitating the functioning of the human
brain. The main goal of artificial intelligence is to perform activities similar to those achieved by human
intelligence, and even to surpass this capacity. Artificial intelligence applications, which have emerged
with advancements in technology, are currently used for many purposes. With artificial intelligence
programs, people can conduct research on many topics and learn the right application strategies. The
use of artificial intelligence in the field of nutrition is a very current area, particularly standing out for
its ability to offer individualized, data-driven, and dynamic solutions in menu planning processes.
Today, Al-based systems can simultaneously analyze numerous variables such as individuals'
anthropometric measurements, health status, eating habits, and lifestyle, thereby creating balanced and
sustainable menu plans that meet energy and nutrient requirements. Furthermore, artificial intelligence
is effectively used in mass catering systems for processes such as cost control, inventory management,
food waste reduction, and increased operational efficiency, thus playing a significant role as a decision
support tool in menu planning applications at both individual and corporate levels. However, alongside
the significant advantages offered by the use of artificial intelligence in menu planning, there are also
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some limitations and potential disadvantages in areas such as ethics, reliability, data security, and human
supervision. The aim of this review article is to collect and analyze the current literature demonstrating
how artificial intelligence and machine learning are used in menu planning processes, and to present the
potentials and limitations in this field from a holistic perspective.

Keywords: Artificial intelligence, menu planning, nutrition

Giris

Menii planlama; bireyler veya toplu beslenme hizmeti sunan kuruluslar igin giinliikk ya da dénemlik
besin, 6glin ve tarif secimlerinin dnceden belirlenmesi siirecidir. Bu siirecte besin cesitliligi, besin
degerleri, maliyet, kiiltlirel aliskanliklar, mevsimsellik ve tiiketici tercihleri gibi birden ¢ok faktor
dikkate alinir (Tarlak, 2024). Yapay zeka destekli menii planlama sistemleri ise, bireylerin beslenme
aliskanliklari, saglik hedefleri ve metabolik gereksinimlerini dikkate alarak kisisellestirilmis Oneriler
sunan gelismis bilgi sistemleridir (Karamanli Aydin et al., 2025). Bu sistemler, makine 6grenmesi, derin
O0grenme, optimizasyon algoritmalar1 ve dogal dil isleme (NLP) tekniklerini birlestirerek kullaniciya
uygun meniileri otomatik olarak planlamaktadir (Guo et al., 2025). Bu baglamda yapay zeka, menii
planlama siirecinde karar destek araci olarak 6ne ¢ikmakta; besin 6gesi yeterliligi, maliyet etkinligi ve
kullanict memnuniyeti gibi hedeflerin es zamanli olarak optimize edilmesine olanak tanimaktadir.
Ozellikle dogrusal ve ¢ok amagli optimizasyon modelleri ile makine dgrenmesi temelli yaklasimlar,
beslenme rehberlerine uygun ve uygulanabilir meniilerin kisa siirede olusturulmasini saglamaktadir
(Harray et al., 2022). Ancak bu sistemlerin etkinligi, kullanilan verilerin giincelligi ve dogrulugu ile
yakindan iligkilidir. Bu nedenle yapay zeka destekli menii planlama uygulamalarinin, uzman goriisii ile
birlikte kullanilmasi ve etik, kiiltiirel uyum ile veri giivenligi ilkeleri ¢ercevesinde gelistirilmesi dnem
tasimaktadir (Mehrabi et al., 2021).

Yapay Zekanin Menii Planlama Siirecindeki Kullanimina Genel Bakis

Menii planlama siireci, genellikle beslenme uzmanlarinin deneyimine, manuel hesaplamalara, kagit-
kalem ya da elektronik tablolarla besin degerlerinin hesaplanmasina ve ge¢cmis meniilerin
degerlendirilmesine dayanir. Bu yaklagim, insan uzmanligina, zaman ve emek gereksinimine baglidir;
biiyiik veri kiimelerinin eszamanli analizini zorlastirir, hataya acik olabilir. Ozellikle toplu beslenme
sistemlerinde, mevsimsellik, degisken talep, stok yonetimi, besin ¢esitliligi ve maliyet kontrolii gibi
faktorlerin manuel yonetimi hem zaman alict hem de karmasik olabilir (Tarlak, 2024). Son yillarda,
bilgi teknolojilerindeki hizli ilerleme, veri toplama ve isleme imkanlarinin artmasi; yapay zeka ve
makine O6grenimi tekniklerinin beslenme ve gida hizmetleri sektoriinde yayginlagmasini miimkiin
kilmistir. Ozellikle kisisellestirilmis beslenme, otomatik diyet planlama, menii optimizasyonu, stok
yonetimi ve atik azaltimi gibi alanlarda yapay zeka temelli sistemler gelistirilmeye baglanmistir (Sharma
& Gaur, 2023). 2024 yilinda yapilan bir ¢aligmada yapay zeka temelli bir beslenme Oneri sistemi;
kullanicinin besin tercihleri, diyet kisitlar1 ve hedeflerine gore dengeli haftalik meniiler 6nermistir
(Kalpakoglu vd., 2024). Ayrica, 2025°te yayimlanan baska bir ¢aligmada, {i¢ boyutlu (3D) gida {iretimi
ile biyolojik ve yagsam tarzina dayali kisisellestirilmis beslenme Onerilerinin yapay zeka ile miimkiin
olabilecegi vurgulanmistir (Islam Bhuiyan & Nahid, 2025).

Geleneksel menii planlamadan dijital ve otomatik sistemlere gecis, beslenme ve diyetetik alaninda
dikkate deger bir doniisiimii temsil etmektedir. Dijital sistemler, menii planlama siirecinde veri
tabanlarinin (besin igerikleri, tarifler, kullanici tercihleri, demografik bilgiler) derlenmesine; bu verilerin
hesaplama, analiz, optimizasyon ve oneri iiretme i¢in kullanilmasina olanak tanimaktadir (Ozer, 2025;
Tarlak, 2024).

Bu noktada; menii planlama ve beslenme Oneri sistemlerinde farkli yapay zekd ve makine 6grenimi
yaklagimlari kullanilmaktadir. Bu yaklasimlar genel olarak su sekilde siniflandirilabilir:

1. Denetimli ve denetimsiz 6grenmeye dayali klasik makine 6grenimi yontemleri: Bu
yaklasimlar, bireylerin demografik ozellikleri, besin tiiketim kayitlar1 ve saglik gostergeleri gibi
yapilandirilmis veriler iizerinden modellerin egitilmesine dayanir. Denetimli 6grenme ydntemleri,
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onceden etiketlenmis veriler kullanarak enerji, makro ve mikro besin 6gesi gereksinimlerine uygun
ment tahminleri iiretirken; denetimsiz 6grenme ydntemleri benzer beslenme profillerine sahip bireyleri
gruplandirarak oriintiileri ortaya koymaktadir. Bu modeller, 6zellikle kural tabanli sistemlere kiyasla
daha esnek ve dlgeklenebilir ¢oziimler sunmaktadir (Zhao vd., 2021).

2. Oneri sistemleri: Oneri sistemleri, kullanicinin gegmis tercihlerine, benzer kullanicilarm
secimlerine veya besin igeriklerine dayali olarak kisisellestirilmis menii Onerileri sunmay1
amaglamaktadir. Igerik tabanl yaklasimlar, bireyin daha énce tiikettigi veya tercih ettigi besinlerin
ozelliklerini dikkate alirken; isbirlik¢i filtreleme yontemleri, benzer kullanici profillerinin segimlerinden
yararlanmaktadir. Hibrit modeller ise bu iki yaklagimu birlestirerek 6neri dogrulugunu artirmaktadir. Bu
sistemler, kullanict memnuniyetini ve diyete uyumu artirmada etkili bulunmaktadir (Ricci, Rokach &
Shapira, 2022).

3. Pekistirmeli 6grenme temelli yaklasimlar: Pekistirmeli 6grenme, sistemin kullanicidan aldig:
geri bildirimler dogrultusunda zaman ig¢inde 6grenmesini esas almaktadir. Menii planlama baglaminda
bu yontem, bireyin Onerilen meniilere uyumu, memnuniyeti veya saglik ¢iktilart gibi geri bildirimleri
odiil fonksiyonu olarak kullanarak &nerileri siirekli iyilestirmektedir. Ozellikle uzun vadeli beslenme
hedeflerinin (6rnegin kilo yonetimi veya glisemik kontrol) desteklenmesinde dinamik ve uyarlanabilir
¢Oziimler sunmaktadir (Sutton & Barto, 2018; Zhao et al., 2023).

4. Generatif modellere dayali yontemler: Generatif modeller, mevcut beslenme verilerinden
Ogrenerek yeni ve Ozgiin menii kombinasyonlar1 olusturabilmektedir. Derin 6grenme tabanli bu
yaklasimlar, besin dgesi kisitlari, kiiltiirel tercihler ve kullanici hedeflerini birlikte ele alarak ¢esitli menii
senaryolan tretmektedir. Bu modeller, 6zellikle klasik optimizasyon yontemlerinin simirlt kaldig
durumlarda esnek ve yaratici ¢oziimler sunma potansiyeline sahiptir (Goodfellow et al., 2016).

5. Bilgisayarlh gorme tabanh yaklasimlar (besin tammma ve analiz): Bilgisayarli gorme
teknikleri, gida goriintiilerinden besin tiirliniin taninmasi, porsiyon biiyiikliiglinlin tahmini ve besin gesi
igeriginin hesaplanmasina olanak tanimaktadir. Derin evrisimli sinir aglari (CNN) kullanilarak
gelistirilen bu sistemler, 6zellikle mobil uygulamalar araciligiyla ger¢ek zamanli besin analizi ve anlik
meni Onerileri sunabilmektedir. Bu yaklagim, kullanici beyanina dayali hatalar1 azaltarak daha dogru
beslenme takibi saglamaktadir (Jiang et al., 2020).

6. Dogal dil isleme ve  Dbilyiik dil modelleri (LLM) tabanh sistemler:
Dogal dil isleme ve biiyiik dil modelleri, kullanicilarin metin veya konusma yoluyla ifade ettikleri
beslenme tercihlerini, saglik hedeflerini ve kisitlarin1 anlamaya odaklanmaktadir. Bu sistemler, diyet
rehberleri ve beslenme veri tabanlariyla entegre calisarak aciklayici, etkilesimli ve kisisellestirilmis
menii 6nerileri sunabilmektedir. Ayrica egitim ve danigsmanlik amagli kullanimlarda, karmasik beslenme
bilgilerini sade bir dille aktarma avantaj1 saglamaktadir (Devlin et al., 2019; Karamanli Aydmn et al.,
2025).

Menii Planlama Siirecinde Yapay Zekia Kullammimin Zorluklar: ve Simirhiliklar:

Yapay zeka temelli menii ve diyet planlama sistemleri, genis veri kaynaklari, otomatik analiz ve oneri
iretme yetenekleriyle umut vadetse de literatiirde bu sistemlerin hala 6nemli sinirliliklarla karsilastig
vurgulanmaktadir. Ozellikle yapay zeka tarafindan iiretilen menii planlarinin makrobesin dgelerinden
yag dengesi agisindan tutarlilik saglamakta zorlandig1 goriilmektedir (Zhang vd., 2025). Ayrica, gorsel
tanima veya veri tabani temelli sistemlerde porsiyon, yemek sunumu, 1siklandirma, karisik yemekler
gibi degiskenler menii olusturma siirecini etkilemekte, bu da hem dogru menii olusturma hem de
beslenme analizinin giivenilirligini diisiirmektedir (Ulker & Camli, 2023; Smith vd., 2024). Bu
kisitliliklardan ayri olarak menii olugturma siirecinde kullanilan ¢ogu yapay zeka sisteminin kullandigi
verilerin dar bir cografi/kiiltiirel baglama dayandigi goriilmektedir. Bu durumun farkli kiiltiirlerde
hazirlanmis ev yemekleri, yerel tarifler ya da alisilmis beslenme aligkanliklar1 i¢in genellenebilirligi
sinirladigr bildirilmistir (Lee, 2025). Birgok yapay zeka sisteminin girdi-¢ikt1 iligkisi mantigiyla ¢alisan
kara kutu modeli kullanmasi, menii tiiriiniin neden tercih edildigi, hangi karar kriterlerinin uygulandigi
gibi seffaflik ve agiklanabilirlik sorunlarina yol agmaktadir. Bu da basta beslenme ve diyet uzmanlar
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ve sonrasinda diger kullanicilar i¢in giivenilirlik ve kabul edilebilirlik konusunda engel olugturmaktadir
(Ulker & Camli, 2023).

Literatiir incelemesi

2020 sonrasi literatiir, meni planlama ve kisisellestirilmis beslenme alaninda yapay zeka
uygulamalarinin hizla gelistigini gostermektedir. Yapilan derleme calismalar, yapay zekanin biiyiik
miktardaki veriyi kullanarak kisisellestirilmis Oneriler gelistirme, talebi 6ngdrme ve operasyonel
stirecleri iyilestirme agisindan etkili bir ara¢ oldugunu ortaya koymaktadir (Teixeira, Ferreira & Ramos,
2025). Klinik dogrulama g¢aligsmalari, yapay zeka tabanli sistemlerin dengeli ve uygulanabilir haftalik
mentiler olusturabildigini gosterirken bilgisayarli gorme tabanli gergek zamanli besin tanima ve besin
analizi uygulamalarinin da pratik kullanim ag¢isindan umut vadettigini géstermektedir (Chen vd., 2024).
Ayrica generatif modellerin, tarif ve menii olusturma siireclerinde kullanici tercihleri ve malzeme
kisitlarin1 daha esnek bigimde ele alabildigi belirtilmektedir (Ter, Naveen & Jayapradha, 2025). Bununla
birlikte, bircok calisma bu otomatik ve generatif sistemlerin mikro besin dgesi dengesi, giivenilirlik ve
aciklanabilirlik agisindan hélen 6nemli simirliliklar tasidigini ve uzman denetiminin gerekliligini
vurgulamaktadir (Bayram & Arslan, 2025). Son literatiir ayrica, yapay zeka destekli menii planlama
sistemlerinin yalnizca teknik dogruluk acisindan degil, aciklanabilirlik, etik uygunluk ve uzun dénemli
etki boyutlariyla da degerlendirilmesi gerektigine isaret etmektedir. Agiklanabilir yapay zeka
yaklagimlarinin, beslenme ve diyet uzmanlarmin karar siire¢lerine giiven duymasini ve bu sistemlerin
klinik uygulamalarda benimsenmesini destekledigi ifade edilmektedir (Tjoa & Guan, 2020). Beslenme
verilerinin hassas yapisi nedeniyle veri gizliligi, algoritmik yanlilik ve kiiltiire]l uyum konular1 da 6nemli
etik tartisma alanlarini olusturmaktadir (Mehrabi et al., 2021). Buna ek olarak, yapay zeka tabanh
kisisellestirilmis beslenme sistemlerinin uzun vadede bireylerin beslenme davranislar1 ve saglik ¢iktilari
iizerindeki etkilerine iligskin kanitlarin sinirli oldugu, bu nedenle gercek yasam uygulamalarini ve
stirdiiriilebilirligi ele alan ¢aligmalara ihtiya¢ duyuldugu bildirilmektedir (Celis-Morales et al., 2022).

Sonug¢

Son yillarda yayimlanan arastirmalar, yapay zeka ve makine 6grenimi yaklasimlarinin menii planlamasi
alaninda giderek daha etkili ve yaygimn bir sekilde kullamildigimi gostermektedir. Literatiiriin genel
degerlendirmesi, bu teknolojilerin 6zellikle kisisellestirilmis beslenme Onerileri olusturma, besin
iceriklerinin otomatik analizini saglama, kullanici tercihlerini 6grenme ve ¢ok kriterli optimizasyon
yapma gibi islevlerde 6nemli kolayliklar sunduguna isaret etmektedir (Armand, Nfor, Kim & Kim,
2024; Khamesian, Arefeen, Carpenter & Ghasemzadeh, 2025). Yapay zekanin genis veri setleriyle
calisabilme ve siirekli 6grenme kapasitesi, menii planlama siireclerini hem hizlandirmakta hem de
kullaniciya 6zgii ¢ozlimler sunmay1r miimkiin kilmaktadir. Bu nedenle, geleneksel yontemlere kiyasla
daha erisilebilir, dlgeklenebilir ve uyarlanabilir bir yap1 olusturdugu sdylenebilir.

Bununla birlikte, literatiirde bildirilen bulgular, yapay zeka temelli menii planlama sistemlerinin hélen
baz1t smirhiliklar igerdigini ortaya koymaktadir. Ozellikle mikrobesin dengesinin tutarli olarak
yansitilamamasi, porsiyon tahminlerinde sapmalarin goriilmesi ve kiiltiirel beslenme aligkanliklarinin
yeterince temsil edilememesi, mevcut modellerin kullanimini kisitlayan baslica sorunlardir (Lee, 2025).
Ayrica, bu sistemlerin cogunun seffaf olmayan karar mekanizmalarina sahip olmasi1 ve klinik dogrulama
stireclerinin yeterince gelismemis olmasi, insan uzmanliginin tamamen devre dis1 birakilmasini su
asamada miimkiin kilmamaktadir. Bu nedenle, yapay zeka menii planlamada gii¢lii bir tamamlayici arag
olarak degerlendirilmeli; ancak diyetisyen rehberligi ile birlikte kullanildigi durumda en giivenilir
sonuglar1 ortaya koymaktadir.

Gelecek arastirmalar agisindan bakildiginda, veri kalitesinin artirilmasi, kiiltiirel agidan daha gesitli veri
setlerinin olusturulmas1 ve yapay zeka modellerinin agiklanabilirligini gli¢lendirecek ydntemlerin
gelistirilmesi ~ gerekmektedir. Ozellikle ~generatif modellerin mikrobesin hesaplamalarindaki
dogrulugunu artirmaya yonelik caligmalarin, klinik gecerliligin yiikseltilmesinde kritik bir rol
oynayacagl disiliniilmektedir. Ayrica siirdiiriilebilir beslenme ilkelerini, kullanici davranislarmi ve
psikolojik faktorleri bir araya getiren hibrit modellerin gelistirilmesi, yapay zeka temelli menii
planlamanin ger¢ek yasam kosullarina daha uyumlu héle gelmesini saglayacaktir (Ter, Naveen &
Jayapradha, 2025).
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Tiim bu bulgular 15181nda, yapay zekanin menii planlamaya énemli katkilar sundugu, ancak mevcut
sinirlarin asilabilmesi icin daha kapsamli veri, daha giiclii dogrulama siiregleri ve daha seffaf model
yapilarinin gelistirilmesine ihtiya¢ duyuldugu anlasiimaktadir. Ozetle, yapay zeka bu alanda yenilikgi
ve etkili bir ara¢ olarak konumlanmakta olup, insan uzmanligi ile birlikte kullanildiginda en verimli
sonuclar liretmektedir.
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OZET

Son yillarda tiiketicilerin beslenme pratiklerinde dikkate deger bir doniisiim yasanmakta; saglik odakl
yaklasimlar, etik hassasiyetler ve ¢evresel stirdiiriilebilirlik gibi faktorler gida tercihlerini belirleyen
temel dinamikler haline gelmektedir. Hayvansal kokenli gidalara yonelik elestirilerin ve tartigmalarin
artmasi, bitkisel temelli alternatif bilesenlerin gelistirilmesini gegici bir egilimden ¢ikararak gida
endiistrisinin stratejik onceliklerinden biri konumuna tagimistir. Bu ¢ercevede, ozellikle baglayicilik,
yap1 olusturma ve emiilsifiye edici 6zellikleri nedeniyle yaygin bi¢imde kullanilan yumurtaya ikame
edilebilecek, bitkisel kokenli ve ¢cevresel agidan daha diisiik etki profiline sahip bilesenlerin arastirilmasi
onem arz etmektedir. Siirdiiriilebilir tiretim anlayis1 ve gida israfin1 azaltmaya yonelik endiistriyel
yaklasimlar, isleme siire¢lerinde ortaya ¢ikan yan iiriinlerin yeniden degerlendirilmesini bilimsel agidan
¢ekici kilan bir diger unsurdur. Bu dogrultuda, son yillarda 6ne ¢ikan yenilik¢i bilesenlerden biri
aquafaba olmustur. Nohut basta olmak tizere ¢esitli baklagillerin pigirilmesi sonucunda elde edilen ve
cogunlukla atik olarak degerlendirilen bu siv1; igerdigi ¢éziiniir proteinler, nigasta fraksiyonlar1 ve diger
bilesenler sayesinde kopiik stabilizasyonu, jel olusturma ve emiilsiyon gibi fonksiyonel 6zellikler
sergilemektedir. Bu teknolojik nitelikler, aquafabanin farkli gida iiriinlerinde yumurta yerine
kullanilabilir bir bilesen olarak degerlendirilmesine olanak tanimaktadir. Vegan mayonez, mereng, mus,
kek, kraker ve gesitli soslar gibi genis bir liriin grubunda uygulanabilirligi, aquafabanin hem profesyonel
mutfaklarda hem de ev mutfagi uygulamalarinda dikkate deger bir potansiyel tagidigini géstermektedir.
Bunun yani sira, normal kosullarda gida atig1 olarak kabul edilen bir yan iiriiniin yeniden islevsel bir
icerik olarak kullanilmasi, siirdiiriilebilir {iretim ilkeleriyle yiiksek derecede uyumluluk gostermekte ve
cevresel agidan Onemli avantajlar sunmaktadir. Bu derleme, aquafaba {izerine gerceklestirilen
arastirmalar1 ve bu bilesen kullanilarak gelistirilen ¢esitli {iriin uygulamalarin1 bir araya getirerek,
aquafabanin gastronomi ve gida bilimi agisindan sahip oldugu teknolojik ve fonksiyonel 6zellikleri ¢ok
yonlii bigimde incelemeyi amaglamaktadir. Calisma, aquafabanin siirdiiriilebilir gida sistemleri
icerisindeki roliinii ve modern mutfak uygulamalarindaki potansiyelini analiz ederek, gelecege yonelik
yenilik¢i gida tasarimlarina katki saglayacak bilimsel bir perspektif sunmay1 hedeflemektedir.

Anahtar Kelimeler: Aquafaba, nohut suyu, bitkisel protein, gida atig1 degerlendirme

ABSTRACT

In recent years, there has been a notable transformation in consumers' dietary practices, with health-
focused approaches, ethical sensitivities, and environmental sustainability becoming key factors in
determining food choices. The increasing criticism and debate surrounding animal-based foods have
elevated the development of plant-based alternative ingredients from a temporary trend to a strategic
priority of the food industry. In this context, it is essential to research plant-based ingredients that can
replace eggs, which are widely used for their binding, structuring, and emulsifying properties, and that
have a lower environmental impact. The concept of sustainable production and industrial approaches
aimed at reducing food waste is another factor that makes the re-evaluation of by-products arising from
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processing scientifically appealing. In this regard, aquafaba has emerged as an innovative component in
recent years. This liquid, obtained from cooking various legumes, primarily chickpeas, and often
considered a waste product, exhibits functional properties such as foam stabilization, gel formation, and
emulsion due to its soluble proteins, starch fractions, and other components. These technological
properties enable aquafaba to be considered as a viable substitute for eggs in various food products. Its
applicability across a wide range of products, including vegan mayonnaise, sweet goods, cakes,
crackers, and different sauces, demonstrates aquafaba's significant potential in both gastronomic
applications and industrial-scale product development processes. Furthermore, the reuse of a by-product
typically considered food waste as a functional ingredient demonstrates a high degree of compatibility
with sustainable production principles and offers significant environmental benefits. This review aims
to comprehensively examine the technological and functional properties of aquafaba in terms of
gastronomy and food science by bringing together research conducted on aquafaba and various product
applications developed using this component. The study aims to provide a scientific perspective that
will contribute to innovative food designs for the future by analysing aquafaba'’s role in sustainable food
systems and its potential in modern culinary applications.

Keywords: Aguafaba, chickpea water, plant-based protein, food waste utilisation

GIRIS

Gilinlimiizde tiiketici bilincinin artmasi, beslenme aligkanliklarinda yasanan doniisiim ve hayvansal
proteinlere yonelik olumsuz degerlendirmeler, bitkisel kokenli alternatif gida katki maddelerinin
gelistirilmesini zorunlu kilmaktadir. Ozellikle vegan ve vejetaryen beslenme bigimlerini tercih eden
tiikketici gruplarinin taleplerine yanit verebilmek amaciyla, gida endiistrisinde yaygin kullanilan

hayvansal kaynakli katki maddelerine yonelik bitkisel temelli alternatiflerin gelistirilmesi giderek daha
biiyiik bir 6nem tasimaktadir (Erdogan ve Giirbiiz, 2023).

Siirdiiriilebilir iiretim yaklagimlarinda, gida kaynaklarinin tamaminin degerlendirilmesi ve atik
olusumunun en aza indirilmesi temel bir gereklilik olarak 6ne ¢ikmaktadir. Bu baglamda tarimsal
iretimin biitiinciil bigimde siireglere entegre edilmesi, siirdiiriilebilirligin saglanmasinda 6nemli bir
potansiyel sunmaktadir. Ozellikle yiiksek protein igerigiyle dikkat g¢eken baklagillerin, hayvansal
gidalara alternatif veya tamamlayici bir kaynak olarak kullanimi giderek daha fazla 6nem kazanmaktadir
(McDermott ve Wyatt, 2017; Erem vd., 2021).

Yumurta, igerdigi proteinlerin teknolojik 6zellikleri sayesinde kopiik stabilitesi saglama, jel yapisi
olugturma ve emiilsiyon sistemlerini destekleme gibi pek cok gida uygulamasinda kritik bir islev
iistlenmektedir (Uysal vd., 2019). Ancak baklagil proteinlerinin de su ve yag baglama yetenegi,
¢Oziiniirlikk profili ve kopik meydana getirme gibi teknik 6zellikler agisindan yumurta proteinlerine
benzer performans gosterebildigi bildirilmektedir (Hedayati vd., 2022). Tiirkiye’de tiretim ve ekim alani
bakimindan 6ne ¢ikan nohut, bu noktada bitkisel kokenli en stratejik protein kaynaklarindan biri olarak
degerlendirilmektedir (Stantiall vd., 2018; Esendemir vd., 2025).

Yalnizca baklagil taneleri degil, "Aquafaba" olarak adlandirilan ve pisirme veya konserve edilmesi
sonucunda tanelerden ayrilan viskoz sivi da benzer islevsel 6zelliklere sahiptir. Igerigindeki proteinler
ve saponinler sayesinde bu siv1; kek, mereng ve ekmek gibi firmeilik iiriinlerinde baglayici ve emiilsifiye
edici islevler istlenebilmektedir (Damian vd., 2018; Mustafa vd., 2018; Serventi vd., 2018).
Aquafabanin gastronomi diinyasinda bir trend olarak ortaya ¢ikmasi ise 2014 yilinda Fransiz sef Joel
Roessel'in, bu pisirme suyunun e¢irpildiginda yumurta aki gibi kabardigimi kesfetmesiyle ivme
kazanmustir (Teker, 2018).

Baklagil konserve sulari;; hem endiistriyel tesislerde hem de evsel ve profesyonel mutfak
operasyonlarinda genellikle bir atik olarak goriilerek elden c¢ikarilmaktadir (Esendemir vd., 2025).
Ancak hayvansal herhangi bir bilesen icermemesi, aquafabay1 vegan bireyler icin kiymetli bir gida
bileseni ve etkili bir ¢oziim haline getirmistir. Geleneksel pastacilik ve firmeilik {irlinlerinin
formiilasyonunda yer alan hayvansal kaynakli maddeler, vegan beslenmeyi benimseyenler igin
kisitlayict bir unsur olustururken; aquafaba gibi bitki temelli yumurta ikameleri bu sorunun asilmasinda
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onemli bir rol oynamaktadir. Ayrica fonksiyonel avantajlar1 sayesinde siirdiiriilebilir gastronomi
pratiklerine dahil edilen aquafaba, atik konumundaki baklagil sularinin yeniden degerlendirilmesini
saglayarak "sifir atik" felsefesiyle uyumlu bir model sunmakta ve mutfak maliyetlerinin optimize
edilmesine olanak tanimaktadir (Ugan ve Bozok, 2019).

Bu derlemenin temel amaci, aquafaba {izerine yiiriitiilen giincel bilimsel arastirmalar1 ve bu bilesen ile
hazirlanan gesitli {iriin formiilasyonlarin1 kapsamli bir sekilde sentezleyerek, aquafabanin gastronomi ve
gida teknolojisi disiplinleri agisindan sundugu fonksiyonel imkanlar1 derinlemesine analiz etmektir.
Caligsma, 6zellikle hayvansal bilegenlerin ikamesinde yenilikgi bir bilesen olarak one ¢ikan bu bitkisel
kaynagin, modern mutfak uygulamalar1 ve siirdiiriilebilir gastronomi sistemleri icerisindeki stratejik
konumunu degerlendirmeyi hedeflemektedir. Bu dogrultuda, atik yonetimi ve 'sifir atik' perspektifiyle
aquafabanin potansiyelini inceleyerek, gelecekteki 6zgiin gida tasarimlarma bilimsel bir bakis agisi
olusturmasi amac¢lanmaktadir.

LITERATUR TARAMASI
Nohut (Cicer Arietinum L.)

Nohut (Cicer arietinum L.), insan beslenmesinde 6nemli bir yere sahip olan ve 6zellikle Afrika ile Asya
kitalarinda yaygin olarak yetistirilen bir bakliyat tiiriidiir. Tarihsel siirecte kiiltiire alinmis ilk tarim
iiriinlerinden biri olup, genetik kdkeninin, Tiirkiye’nin de yer aldig1 Dogu Akdeniz bdlgesi oldugu kabul
edilmektedir (Akgin, 1988). Insan-bitki incelemelerine dair veriler, nohudun Orta Dogu cografyasinda
yaklasik yedi bin yil once kiiltiire alindigin1 gostermektedir. Giinlimiizde ise Akdeniz havzasi ile
Hindistan Yarimadasi, hem iiretim hem de tiikketim a¢isindan nohudun en yogun olarak degerlendirildigi
baslica bolgelerdir. Anadolu topraklarinda nohut tarimina dair ilk izlerin M.O. 5000°li yillara dayandig1
bilinmektedir (Pellet, 1988).

Buna ek olarak, yemeklik tane baklagiller arasinda yiiksek sicaklik ve kuraklik stresine karsi en direngli
bitkilerden biri olan nohut, verimliligi diisiik topraklarda dahi gelisimini siirdiirebilme kapasitesine
sahiptir. Bu dayanikliligi sayesinde, kurak bolgelerde stratejik bir iiriin olarak ekim ndbetine dahil
edilmekte ve boylece nadasa birakilan alanlarin ekonomiye kazandirilmasinda kritik bir rol
oynamaktadir (Karakulluk¢u ve Adak, 2008).

Nohudun, diger bir¢ok bitkisel kaynakla karsilastirildiginda protein, vitamin ve mineral maddeler
bakimindan daha zengin igerige sahip olmasi; buna karsin yag oraninin oldukga diisiik diizeylerde
seyretmesi, beslenme bilimi agisindan 6nemini géstermekte ve dengeli bir diyetin degerli bir pargasi
héaline getirmektedir. Kimyasal bilesimi incelendiginde, yiiksek oranlarda protein (%15-32),
karbonhidrat (%60-65) ve yag (%4-8) icerdigi goriilmektedir (Madurapperumage vd., 2021). Ayrica,
fosfor, kalsiyum ve demir gibi temel minerallerin yani sira riboflavin, niasin, tiamin, folat ve B-karoten
gibi ¢esitli vitaminler bakimindan da 6nemli bir besin profiline sahiptir (Latham, 1997; Merga ve Haji,
2019). Bu yoniiyle nohut, hem geleneksel hem de ¢agdas beslenme modellerinde vazgegilmez bir yere
sahiptir (Cakan ve Turhan, 2022). Ancak nohudun islenmesi ve tiiketimi sirasinda, mutlaka
degerlendirilmesi gereken ¢esitli atiklar ve yan tiriinler de agiga ¢ikmaktadir (Arooj vd., 2021).

Aquafaba

Aquafaba terimi, etimolojik olarak Latince "su" manasina gelen aqua ile "baklagil/fasulye" anlamini
tasiyan faba sozciiklerinin birlesiminden tliretilmistir. Bu kavram teknik olarak, hem nohudun
haslanmasiyla elde edilen pigsirme suyunu hem de konserve kutularinin i¢inde bulunan yogun kivamli
stviyl tanimlamak amaciyla kullanilmaktadir (Buhl, Christensen ve Hammershgj, 2019).

Aquafaba; kopiirme, jellesme ve emiilsiyon olusturma yetenekleriyle hem vegan mutfaginda hem de
gida tasariminda stratejik bir bilesendir. Genis bir pH ve sicaklik araliginda yapisini koruyarak gida
isleme siireclerine direng gosterir. Nohut ununun aksine yag ve nisasta icermeyen bu hafif ¢ozelti,
temelini suda ¢oziinen diisiik agirlikli proteinlerden (albumin) alir. Igerigindeki polisakkaritler kivam
artirirken, fenolik bilesikler ve dogal kopiirtiicii olan saponinler aquafabanin mutfaktaki performansim
artirir (Tachie vd., 2023).
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Aquafabanin gida bileseni olarak kullanimi, bitki temelli iiriinlerin pazar paym artirmakta ve baklagil
hammaddesine yonelik talebi gliglendirmektedir. Ayni zamanda bu uygulama, baklagillerin haglanmasi
veya konserve edilmesi sirasinda aciga ¢ikan islem suyunun degerlendirilmesini saglayarak
stirdiiriilebilir bir atik yonetimi stratejisi sunmaktadir (He vd., 2021).

Aquafabanin Fonksiyonel Ozellikleri ve Gastronomide Kullanimi

Firincilik iiriinlerinde, 6zellikle mayali hamurlarin tekstiirel 6zelliklerini iyilestiren bu bilesen, pisirme
sonras1 daha gozenekli ve hafif bir yap1 olusmasini destekler. Ayrica, aquafabanin yiliksek kopiirme
kapasitesi ve stabil kopiik olusturma yetenegi; mousse, milkshake ve ¢esitli iceceklerde kremamsi bir
doku elde edilmesine olanak tanir. Bu o6zellikleri sayesinde aquafaba, geleneksel tariflerin kisith
diyetlere sahip bireyler i¢in yeniden formiile edilmesinde stratejik bir rol oynamaktadir (Kinay, 2024).

Aquafaba, emiilsifiye edici 6zellikleri sayesinde sufle, pandispanya, makaron ve beze gibi yumurtanin
temel bilesen oldugu formiilasyonlarda kritik bir ikame maddesi olarak tercih edilmektedir. Ayrica, bu
bitkisel s1vi, vegan mayonez iiretiminde yumurta sarisinin iglevsel 6zelliklerini karsilayabilen nitelikli
bir alternatif teskil etmektedir (Aktemur ve Ulema, 2025).

Gida endistrisinde kivam artirici ajanlar; ksantan gam, guar gam ve nisasta gibi maddeler basta salata
soslari, gesitli soslar ve gorbalarin liretiminde yaygin olarak kullanilmaktadir. Buna karsilik jellestirici
bilegenler arasinda yer alan jelatin, soya proteini ve pektin ise regel ve marmelat gibi {iriinlerin yapisal
ozelliklerinin olusturulmasinda tercih edilmektedir (Dipjyoti ve Suvendu, 2010). Nohudun sahip oldugu
jellesme kapasitesi ile biinyesindeki c¢oziinmeyen lif konsantrasyonu arasinda negatif bir iliski
bulunmaktadir; bu durum, ¢dziinmeyen lif orani diistiikce jellesme kalitesinin arttigini gostermektedir
(Stantiall vd., 2018).

Aquafaba, sahip oldugu fonksiyonel ve tekstiirel nitelikler sayesinde gida iirlinlerinin {iretim ve tiikketim
yaklasimlarinda yeni olanaklar sunmaktadir. Gida endiistrisinde aquafaba; sos ve tatlilarda yapi
kazandirma, ¢orba ve kek gibi iiriinlerde yag emiilsiyonlarinin olusumunu destekleme ve stabilitesini
artirma, ekmek ve dondurma gibi iiriinlerde su tutma, ¢orek ve tatlilarda ise yag baglama gibi ¢esitli
teknolojik islevler iistlenmektedir (Alsalman vd., 2020). Bunun yani sira, aquafabanin kalorisinin diistik
olmasi ve yag icermemesi, saglik odakli beslenme aliskanligina sahip bireyler igin bu bileseni ¢ekici bir
secenek kilmaktadir (Kinay, 2024).

Akademik literatiirdeki caligmalar, aquafabanin kuramsal olarak tanimlanan fonksiyonel 6zelliklerinin
gida liriinlerinde uygulamaya yansiyabildigini géstermektedir. Bu alandaki arastirmalar, aquafabanin
hem besinsel hem de teknolojik agidan islevsel bir bilesen olarak degerlendirildigini ortaya koymaktadir.
Ornegin;

Wlodarczyk ve arkadaslar1 (2022) calismalarinda, aquafabanin yumurta saris1 yerine kullanilabildigi
vegan mayonezlerin gastronomi baglamindaki iglevselligini ve kullanim potansiyelini ele almiglardir.
Aragtirmada, nohut kokenli aquafaba ile kanola, aygigegi, keten tohumu ve camelina gibi soguk pres
yaglarin bir araya getirilmesiyle olusturulan mayonez formiilasyonlarinin emiilsiyon stabilitesi,
oksidatif dayaniklilig1 ve duyusal algiy1 belirleyen fizikokimyasal 6zellikleri analiz edilmistir. Bulgular,
aquafabanin mutfak uygulamalarinda yapisal biitiinliigii koruyan, piiriizsiiz ve gorsel olarak kabul
edilebilir soslar iiretmeye olanak sagladigini, bununla birlikte igerdigi dogal bilesenler araciligiyla
driinlerin antioksidan kapasitesine katkida bulundugunu ortaya koymaktadir. Caligmada ayrica,
aquafaba bazli mayonezlerin ticari vegan muadillerine kiyasla daha homojen bir mikro yap1 sergiledigi
ve bu yapmnim sosun kivami ile agizda biraktigi his agisindan gastronomik kaliteyi destekledigi
belirtilmistir.

Raikos ve arkadaslar1 (2020), aquafabanin bitki bazli fermente triinlerde jel olusturucu bir bilesen olarak
kullanimini incelemis ve yulaf siitii temelli yogurt benzeri bir iiriin gelistirmistir. Calismada aquafaba,
fermente yulaf {iriinlerinde karsilagilan doku ve kivam sorunlarini iyilestirmek amaciyla kullanilmis; su
tutma kapasitesi, sinerezis, tekstiirel 6zellikler ve probiyotik canliligi degerlendirilmistir. Bulgular,
aquafabanin daha homojen, yogun ve kasikla tiiketilebilir bir yap1 sagladigini, jel agimi giiclendirerek
serum ayrilmasinmi azalttigimi ve boylece iiriiniin gastronomik kalitesini artirdigin1 gdstermektedir.
Ayrica aquafaba ilavesinin sertlik ve agiz hissi gibi duyusal 6zellikleri olumlu yonde etkileyerek bitki
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bazli yogurtlarin mutfak uygulamalarinda daha kabul edilebilir bir dokuya ulagsmasina katki sagladigi
vurgulanmustir.

Aslan ve Ertas (2020), aquafabanin kek iiretiminde yumurtaya bitkisel bir alternatif olarak kullanimin
ele almis ve farkli ikame diizeylerinde {irlin denemeleri gergeklestirmistir. Arastirmada aquafabanin
kopiiklenme 6zelligi, irtin hacmi, tekstiirel yap1 ve duyusal begeni lizerindeki etkileri degerlendirilmis;
sonuclar, diisiik ve orta seviyelerdeki ikame oranlarmin keklerde tatmin edici bir hacim ve doku
olusumuna olanak sagladigin1 géstermistir. Ayrica, aquafaba kullanim orani yiikseldikge iiriin yapisinin
daha yogun ve sert hale geldigi belirlenmigstir. Aquafaba ilavesinin kek i¢ rengini daha agik tonlara
yonlendirdigi ve yumurtadan kaynaklanan sar1 rengin belirginligini azalttig1 ifade edilmistir. Bu yoniiyle
calisma, aquafabanin giincel gastronomide vegan ve bitki temelli pastacilik uygulamalarinda, kek ve
benzeri firin {irlinleri i¢in iglevsel ve siirdiiriilebilir bir yumurta ikamesi sundugunu ortaya koymaktadir.

YONTEM

Bu calisma, aquafabanin fonksiyonel bir bilesen olarak gastronomideki roliinii, yapisal 6zelliklerini ve
stirdiiriilebilirlik boyutunu incelemeyi amaclayan bir derleme niteligindedir. Bu kapsamda ulusal ve
uluslararasi literatiirde yer alan bilimsel aragtirmalar sistematik bir yaklagimla degerlendirilmistir.
Literatiir taramas1 1988-2025 yillar1 arasinda yayimlanan makaleler, tezler, raporlar ve incelemeleri
kapsayacak sekilde gerceklestirilmis olup ScienceDirect, Google Scholar ve ResearchGate gibi veri
tabanlar1 kullanmilmistir. Tarama siirecinde; aquafaba, chickpea cooking water, legume by-products, egg
white substitute, functional food ingredients, foam stability, emulsifying properties, sustainability gibi
Ingilizce; aquafaba, nohut haslama suyu, bitkisel bazli yumurta ikamesi, fonksiyonel gida bilesenleri,
stirdiiriilebilirlik ve baklagil yan iiriinleri gibi Tiirkge anahtar kelimelerden yararlanilmigtir.

Calismaya dahil edilme kriterleri arasinda; aquafabanin kimyasal kompozisyonu (protein, polisakkarit,
saponin igerigi), iiretim standardizasyonu, gastronomide kullanim potansiyeli (kdpiirme, emiilsiyon,
jellesme) ve siirdiiriilebilirlik (atik yonetimi) boyutuna iligkin bilimsel veri sunan ¢aligmalar yer almistir.
Buna karsilik konu kapsamina girmeyen, metodolojik acgidan yetersiz bulunan veya bilimsel nitelik
tagimayan icerikler degerlendirmeye alinmamistir. Uygun bulunan ¢alismalar igeriklerine gore tematik
olarak smiflandirilmig ve ii¢ ana baslik altinda analiz edilmistir: Aquafabanin kimyasal yapist ve
gastronomik iglevselligi, liretim standardizasyonu ve triin gelistirmedeki rolii, siirdiiriilebilirlik boyutu.
Bu tematik ¢erceve dogrultusunda elde edilen bilgiler karsilastirmali olarak incelenmis ve literatiirdeki
bulgular biitlinciil bir yaklasimla yorumlanmustir.

Bu yontemsel yaklagim sayesinde aquafabanin gastronomi alanindaki kullanimina iliskin giincel
arastirmalar derlenmis; bu bilesenin hem teknolojik hem duyusal hem de siirdiiriilebilirlik temelli
etkileri bilimsel bir bakis agisiyla incelenmistir.

SONUC ve TARTISMA

Bu derleme ¢aligmasi, aquafabanin fonksiyonel 6zelliklerini, gastronomideki kullanim alanlarimi ve
stirdiiriilebilir gida sistemleri igerisindeki konumunu literatiir temelli bir yaklagimla degerlendirmeyi
amaglamistir. Incelenen calismalar, aquafabanmn icerdigi ¢oziiniir proteinler, polisakkaritler ve
saponinler sayesinde kdpiik olusturma, emiilsiyon stabilizasyonu ve jel benzeri yap1 gelistirme gibi
temel teknolojik islevleri basariyla yerine getirebildigini ortaya koymaktadir. Bu bulgular, aquafabanin
6zellikle yumurtanin yapisal rol iistlendigi firincilik ve pastacilik irtinlerinde islevsel bir ikame maddesi
olarak degerlendirilebilecegini gostermektedir.

Literatiirde yer alan arastirmalar, aquafabanin mereng, mus, kek, pandispanya, vegan mayonez ve gesitli
sos formiilasyonlarinda hem duyusal hem de teknolojik agidan kabul edilebilir sonuglar sundugunu
ortaya koymaktadir. Bu durum, aquafabanin yalnizca vegan veya vejetaryen bireyler i¢in degil; ayni
zamanda alerjen kisitlamalar1 bulunan ve saglik odakli beslenme aligkanliklarin1 benimseyen tiiketici
gruplari i¢in de alternatif bir bilesen olarak 6nem kazandigim gostermektedir. Diisiik enerji icerigi ve
yagsiz yapisi, aquafabanin fonksiyonel gida tasarimlarinda tercih edilme potansiyelini daha da
artirmaktadir.
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Calismada ele alinan bulgular, aquafabanin siirdiiriilebilirlik boyutunu da giliglii bicimde
desteklemektedir. Baklagillerin pisirilmesi veya konserve edilmesi sirasinda ortaya ¢ikan ve cogunlukla
atik olarak degerlendirilen bu sivinin yeniden islevsel bir gida bileseni olarak kullanilmasi, gida israfinin
azaltilmasina katki saglamakta ve dongiisel ekonomi yaklasimiyla ortiismektedir. Bu yoniiyle aquafaba,
stirdiirtilebilir gastronomi anlayisi ¢ercevesinde hem cevresel hem de ekonomik avantajlar sunan
yenilik¢i bir ¢6zlim olarak degerlendirilmektedir.

Bununla birlikte literatiirde, aquafabanin iiretim ve kullanimina iligkin bazi smirliliklar da dikkat
cekmektedir. Nohut ¢esidi, haglama siiresi, su orani ve iiretim yontemi gibi faktorlerin aquafabanin
viskozitesi ve fonksiyonel performansi tizerinde 6nemli farkliliklar yarattigi bildirilmektedir. Bu durum,
ozellikle endiistriyel dlgekte standartlastirilmis aquafaba iiretiminin gerekliligini ortaya koymaktadir.
Ayrica tat ve aroma profiline iliskin smirli sayida ¢aligma bulunmasi, bu bilesenin duyusal kabulii
acisindan daha fazla arastirmaya ihtiya¢ duyuldugunu gostermektedir.

Sonug olarak, aquafaba; fonksiyonel 6zellikleri, genis gastronomik uygulama alani ve siirdiiriilebilir
gida sistemlerine sundugu katkilar ile hem akademik hem de uygulamali mutfak ¢aligmalari agisindan
yiiksek potansiyel tagiyan bir bilesen olarak one ¢ikmaktadir. Mevcut literatiir, aquafabanin yumurta
ikamesi olarak kullanilabilirligini giiclii bi¢imde desteklemekle birlikte, gelecekte gerceklestirilecek
deneysel ¢aligmalarin; liretim standardizasyonu, raf 6mrii, duyusal 6zellikler ve yenilikgi iiriin gelistirme
uygulamalarina odaklanmasi, bu bilesenin gastronomi ve gida endistrisindeki konumunu daha da
saglamlagtiracaktir.

Kaynakca
Akgin, A. (1988). Yemeklik dane baklagiller. S.U. Ziraat Fakiiltesi Yaymlar1 No: 8, Konya.

Aktemur, A., ve Ulema, S. (2025). Yumurta alternatifi olarak kullanilan aquafaba yontemiyle Ardahan
ili mutfak kiiltiiriine ait yoresel eriste tirtiniinii gelistirme ve duyusal analizi. NEU Gastro, 4(1), 80-93.
https://doi.org/10.54497/neugastro.2025.16

Alsalman, F. B., Tulbek, M., Nickerson, M., ve Ramaswamy, H. S. (2020). Evaluation and optimization
of functional and antinutritional properties of aquafaba. Legume Science, 1-15.

Arooj, A, Faiz, S., Shah, J. A., Ramzan, A., Ihsan, M., ve Saleem, M. (2021). Technological, processing
and nutritional aspects of chickpea (Cicer arietinum). Saudi Journal of Pathology and Microbiology,
6(4), 150-155.

Aslan, M. ve Ertas, N. (2020). Possibility Of Using 'Chickpea Aquafaba' As Egg Replacer In Traditional
Cake Formulation. Harran Tarim ve Gida Bilimleri Dergisi, 24(1); 1-8.

Buhl, T. F., Christensen, C. H., ve Hammershgj, M. (2019). Aquafaba as an egg white substitute in food
foams and emulsions: Protein composition and functional behavior. Food Hydrocolloids, 96, 354-364.

Cakan, V. A., ve Turhan, S. (2022). Tiirkiye’nin Nohut Dis Ticaretinde Karsilastirmali Ustiinliigiiniin
Analizi. KSU Tarim ve Doga Dergisi, 26(2), 377-384.
https://doi.org/10.18016/ksutarimdoga.vi.1118116

Damian, J. J., Huo, S., ve Serventi, L. (2018). Phytochemical Content And Emulsifying Ability Of
Pulses Cooking Water. European Food Research and Technology, 244(9), 1647-1655.

Dipjyoti, S., ve Suvendu, B. (2010). Hydrocolloids as thickening and gelling agents in food: A critical
review. Journal of Food Science and Technology, 47(6), 587-597.

Erem, E., Icyer, N. C., Tathisu, N. B., Kiligh, M., Kaderoglu, G. H., ve Toker, O. S. (2021). A new trend
among plant-based food ingredients in food processing technology: Aquafaba. Critical Reviews in Food
Science and Nutrition. https://doi.org/10.1080/10408398.2021.2002259

Erdogan, Z., ve Gilirbiiz, E. (2023). Vegan tiiketim uygulamalari tizerinde siirdiiriilebilirlik yaklagima.
Pazarlama ve Pazarlama Arastirmalart Dergisi, 16(3), 697-707.

December 23-25, 2025
Istanbul, Tiirkiye 89


https://doi.org/10.54497/neugastro.2025.16
https://doi.org/10.18016/ksutarimdoga.vi.1118116

GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Esendemir, Y. D., Yildiz, S., ve Sigramaz, H. (2025). Ultrases ile modifiye edilen aquafaba protein
konsantratinin vegan mayonez uretiminde kullanimu. GIDA, 50(2), 147-164.
https://doi.org/10.15237/gida.GD24114

He, Y., Purdy, S. K., Tse, T. J., Tar’an, B., Meda, V., Reaney, M. J. T., ve Mustafa, R. (2021).
Standardization of aquafaba production and application in vegan mayonnaise analogs. Foods, 10.
https://doi.org/10.3390/foods10091978

Hedayati, S., Jafari, S. M., Babajafari, S., Niakousari, M., ve Mazloomi, S. M. (2022). Different food
hydrocolloids and biopolymers as egg replacers: A review of their influences on the batter and cake
quality. Food Hydrocolloids, 128, 1-11.

Karakulluk¢u, E., ve Adak, M. S. (2008). Bazi nohut (Cicer arietinum L.) g¢esitlerinin tuza
toleranslarinin belirlenmesi. Tarim Bilimleri Dergisi, 14(4), 313-319.
https://doi.org/10.1501/Tarimbil_0000001046

Kinay, A. G. (2024). Aquafaba ve gastronomide kullanimi. Turizm Arastirmalari 111, (4).

Latham, M. C. (1997). Human nutrition in the developing world (No. 29). Food and Agriculture
Organization of the United Nations.

Madurapperumage, A., Tang, L., Thavarajah, P., Bridges, W., Shipe, E., Vandemark, G., ve Thavarajah,
D. (2021). Chickpea (Cicer arietinum L.) as a source of essential fatty acids: A biofortification approach.
Frontiers in Plant Science, 12, 734980. https://doi.org/10.3389/fpls.2021.734980

McDermott, J., ve Wyatt, A. J. (2017). The role of pulses in sustainable and healthy food systems.
Annals of the New York Academy of Sciences, 1392(1), 30-42. https://doi.org/10.1111/nyas.13319

Merga, B., ve Haji, J. (2019). Economic importance of chickpea: Production, value, and world trade.
Cogent Food and Agriculture, 5(1). https://doi.org/10.1080/23311932.2019.1615718

Mustafa, R., He, Y., Shim, Y. Y., ve Reaney, M. J. (2018). Aquafaba, wastewater from chickpea
canning, functions as an egg replacer in sponge cake. International Journal of Food Science and
Technology, 53(10), 2247-2255.

Pellet, P. (1988). insan beslenmesinde mercimek ve nohudun yeri. Herkes I¢cin Mercimek Sempozyumu,
Mugla, Tiirkiye, 102.

Raikos, V., Juskaite, L., Vas, F. ve Hayes, H. E. (2020). Physicochemical Properties, Texture, And
Probiotic Survivability Of Oat-Based Yogurt Using Aquafaba As A Gelling Agent. Food Science and
Nutrition, 8, 6426—6432.

Serventi, L., Wang, S., Zhu, J., Liu, S., ve Fei, F. (2018). Cooking water of yellow soybeans as emulsifier
in gluten-free crackers. European Food Research and Technology, 244(12), 2141-2148.

Stantiall, S. E., Dale, K. J., Calizo, F. S., ve Serventi, L. (2018). Application of pulses cooking water as
functional ingredients: The foaming and gelling abilities. European Food Research and Technology,
244, 97-104.

Tachie, C., Nwachukwu, I. D., ve Aryee, A. N. (2023). Trends and innovations in the formulation of
plant-based foods. Food Production, Processing and Nutrition, 5(16), 1-14.

Teker, O. (2018). Aquafaba nedir? Nasil yapilir? Beslenmede yeni trend. Indigo Dergisi.
https://indigodergisi.com/2018/01/aquafaba-nedir-beslenme/

Ugan, B. Z., ve Bozok, D. (2019). Veganizm ve gastronomi. Uluslararasi Gastronomi Turizmi
Arastirmalart Kongresi (UGTAK) Bildirisi.

Uysal, R. S., Boyaci, 1. H., ve Sumnu, G. (2019). Determination of pasteurization treatment of liquid
whole egg by measuring physical and rheological properties of cake cream. Journal of Food Process
Engineering, 42, e13167. https://doi.org/10.1111/jfpe.13167

December 23-25, 2025
Istanbul, Tiirkiye 90


https://doi.org/10.1080/23311932.2019.1615718
https://indigodergisi.com/2018/01/aquafaba-nedir-beslenme/
https://doi.org/10.1111/jfpe.13167

GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

Wilodarczyk, K., Zienkiewicz, A. ve Szydlowska-Czerniak, A. (2022). Radical Scavenging Activity and
Physicochemical Properties of Aquafaba-Based Mayonnaises and Their Functional Ingredients. Foods,
11, 1129.

PROCEEDINGS BOOK

December 23-25, 2025
Istanbul, Tiirkiye 91



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

NEOLITiK DONEM BESLENME KULTUR_@"JN}"JN MODERN GASTRONOMIYE
ETKILERI: CATALHOYUK ORNEGI

Tugce ERTABAK"" Cennet AYDIN?

“'Konya Biiyiiksehir Belediyesi, Miizeler Sube Miidiirliigii, Catalhéyiik Tamtim ve Karsilama Merkezi,
Konya, Tiirkiye.

2Sosyal Bilimler Enstitiisii, Turizm Fakiiltesi, Ekoturizm Rehberligi Boliimii, Konya, Tiirkiye.
ORCID No: https://orcid.org/0000-0002-9451-2941
ORCID No: https://orcid.org/0009-0006-6126-8328

OZET

Neolitik donem, insanlik tarihinin avci toplayict yasam biciminden yerlesik hayata gecisini temsil eden
onemli bir kirilma noktasidir. Bu siireg, beslenme aliskanliklarmin kokli bir sekilde degismesini,
hayvanlarin evcillestirilmesini, tahillarin tarima g¢esitlenerek alimmasini ve mutfak kiiltiirlerinin
olusumunu beraberinde getirmistir. Arkeobotanik bulgular, bu dénemde bugday ve arpa gibi tahillarin
tariminin  yapildigini, mercimek ve bezelye gibi baklagillerin temel bir besin kaynagi oldugunu
gostermektedir. Ayrica avciliktan gelen hayvansal protein tiiketimi ile yabani bitkilerden elde edilen
besin ¢esitliligi, neolitik sofralarin saglikli ve dengeli oldugunu gostermektedir.

[k 6giitme taslar1, ocak ve firm izleri gibi bulgular temel pisirme tekniklerinin kokenine 151k tutmaktadir.
Neolitik donemin 6nemli destinasyonlarindan biri olan Catalhdyiik, giiniimiiz gastronomisine 151k tutan
emsalsiz bir kiiltiirel miras 6rnegidir. Giiniimiizden 9000 y1l 6ncesine tarihlendirilen Catalhoyiik; hem
dogu hem de bati hoyiikten elde edilen buluntular1 ile Neolitik Doénem mutfak kiiltiiriiniin
anlamlandirilmasina genis Olclide olanak saglamaktadir. Bu baglamda 1958’den beri Catalhoytiik’te
yapilan kazilar, bitkisel gidalarin yogun tiiketildigini, hayvansal gidalarin da beslenmenin énemli bir
pargasi oldugunu gostermektedir. Pisirme gereci olarak kullanilan 6gilitme taslari, kil toplari, firin ve
ocak gibi bulgular ise gelismis bir mutfak diizenine sahip olduklarini kanitlamaktadir.

Aragtirmanin temel unsuru olan buluntular, Neolitik donemde temelleri atilan gastronomik
uygulamalarin ¢agdas mutfak anlayisinda hala belirleyici oldugunu ortaya koymaktadir. Catalhdyiik
mutfak kiiltliri, gecmisten giiniimiize gastronomi mirasinin en 6nemli temsilcilerinden biri olarak
degerlendirilmektedir. Bu ¢alisma, neolitik beslenme kiiltiiriiniin modern gastronomiyle etkilesimini
inceleyerek, hem gastronomi tarihine hem de siirdiiriilebilir gastronomi kiiltiiriine literatiir agisindan
katki saglamay1 hedeflemektedir.

Anahtar kelimeler: Arkeobotanik, Beslenme, CatalhOyiik, Gastronomi Kiiltiiri, Kiiltiirel Miras,
Neolitik Donem

ABSTRACT

The Neolithic period represents a significant turning point in human history, marking the transition from
a hunter-gatherer lifestyle to a settled one. This process brought about radical changes in dietary habits,
the domestication of animals, the diversification of grain cultivation, and the formation of culinary
cultures. Archaeobotanical findings indicate that grains such as wheat and barley were cultivated during
this period, and legumes like lentils and peas were a staple food source. Furthermore, the combination
of animal protein from hunting and a variety of foods derived from wild plants suggests that Neolithic
diets were healthy and balanced.

Findings such as the first grinding stones, hearths, and ovens shed light on the origins of basic cooking
techniques. Catalhoyiik, one of the important destinations of the Neolithic period, is a unique example
of cultural heritage that illuminates today's gastronomy. Dating back 9000 years, Catalhdyiik, with its
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finds from both the eastern and western mounds, provides extensive opportunities for understanding the
culinary culture of the Neolithic period. In this context, excavations carried out in Catalhdyiik since
1958 show that plant-based foods were consumed intensively, and animal-based foods were also an
important part of the diet. Findings such as grinding stones, clay balls, ovens, and hearths used as
cooking utensils prove that they had an advanced culinary system.

The findings, which form the basis of this research, reveal that gastronomic practices, whose foundations
were laid in the Neolithic period, are still decisive in contemporary culinary understanding. The culinary
culture of CatalhGylik is considered one of the most important representatives of gastronomic heritage
from the past to the present. This study aims to contribute to the literature on both the history of
gastronomy and sustainable gastronomic culture by examining the interaction of Neolithic dietary
culture with modern gastronomy.

Keywords: Archaeobotany, Nutrition, Catalhdyiik, Gastronomy Culture, Cultural Heritage, Neolithic
Period

GIRIS

Insanoglu, varolusundan beri beslenme ve barinma temel ihtiyaclar1 icin hayatta kalma cabalari
dogrultusunda oldukga genis varyasyonlarda yontemler gelistirmistir. Avci-toplayict beslenme tipi,
atesin bulunmasi ile birlikte daha sistematik daha verimli sekilde geliserek gidalanma bigimlerinin
temelini saglamlastirmistir. Arkeolojik bulgular dogrultusunda elde edilen bilgiler; yerlesik hayata gecis

ve tarimin baslangici ile o6zellikle Neolitik Donem’in tarih 6ncesi beslenme kiiltiiriiniin, modern
gastronomiyle arasinda bulunan kuvvetli bagda 6nemli bir rolii oldugunu gostermektedir.

Diinyada bilinen en eski Neolitik yerlesimlerden biri olan Catalhdyiik®, Tiirkiye'nin giiney merkezindeki
Konya ovasinda, Konya sehrinin 50 km giineydogusundaki Cumra'nin modern kasabasinin yakinindaki
iki hoyiikten (Dogu ve Bati olmak iizere) olugsmaktadir (Res. 1). Catalhdyiik, 1958 yilinda Prof. Dr.
James MELLAART ve ekibi tarafindan kesfedilmis olup, yaklasik 65 yillik bir kaz1 gegmisine sahiptir?,
Neolitik Dogu hoyiigii MO 7100 ile 5950 arasma®, Kalkolitik Bat1 hoyiigii ise 6. binyilin ortalarmna®
tarihlenmektedir.

CATALHOYUK KAZI VE ARASTIRMALARI’NDA GASTRONOMIK BULGULAR

Catalhoyiik kazi raporlarindan edinilen bilgilere gore; Catalhoytikliiler tarafindan giiniimiizden yaklasik
9000 y1l 6nce, giiniimiizde de halen bazi yorelerle benzer sekilde ocak (nal formlu) ve firin (kubbe/tandir
formlu) olmak {izere iki tipte pisirme alan1 kullanilmistir. Bu pisirme alanlari evlerin i¢inde ve giliney
yonli konumlandirilmigtir. Ocaklarla ilintili olarak pisirme mahiyetli ¢ok sayida kil toplar1 (Res. 2)
bulunmustur. Yerlesimin yakininda bulunan yerel kilin, basitce elle sekillendirildikten (top formu
verilerek) sonra giineste kurutulmasiyla elde edilen bu kil toplarinin, 1sitildiktan sonra yemegin igine
atilarak kaynama siirecini hizlandirma islevinde kullanildigi gibi iizerine dogrudan pisirme kabi
konularak da kullanilmis olabilecegi diisiiniilmeklitedir. Her iki hdyiikte de gida pisirme mahiyetli yine
elle sekillendirilmis kilden yapilan ¢ok sayida pisirme kabi, s1g ¢anak, kase gibi buluntularin (Res. 3)
farkli varyasyonlarda 6zenle tasarlanmig olmalari, Catalhdyiik toplumunun mutfak kiiltiiriine yiiksek
seviyede onem verdigini gostermektedir. Yiyecek hazirlama mahiyetli buluntular arasinda yer alan; el
baltasi, obsidyen kaziyici, ¢akmaktasi el baltasi, kemik sapli ¢akmaktas1 kama (Res. 4), obsidyen ve
cakmaktasindan ok uglar1 (Res. 5) besin 6gelerinin delici- kesici aletler yardimiyla olduk¢a detayh
islenerek gidalanma siirecine dahil edildigini kanitlamaktadir.

! Mellaart 1962, 42.

2 Ertabak & Arslan 2025, 313.
3 Cilingiroglu 2020, 5.

4 Hodder 2022.
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CATALHOYUK TOPLUMUNUN BESIiN OGELERI VE BESLENME TiPi

Bitki bilimci arkeologlar tarafindan caligmalarin siirdiiriildiigii arkeo-botanik laboratuvari; 9000 yil
oncesinin Catalhdyiik toplumunun yeme aliskinliklari, ekilen tohumlar ya da dogada yetisen toplanan
yiyeceklerin tiiketimi ile ilgili oldukg¢a genis bilgi sunmaktadir. Bu laboratuvarda siklikla tercih edilen
yontem flotasyondur. Flotasyon yontemi; kazi alaninda ayirma, tanklarda yiizdiirme, siizme, kurutma,
laboratuvarda ayirma, laboratuvarda inceleme gibi detayli adimlardan olugmaktadir.

Arkeo-botanik laboratuvar verileri ve diger bulgular sayesinde Catalhoyiikliilerin; dag armudu (pyrus
elaeagrifolia), bezelye (pisum sativum), mercimek (lens culinaris), nohut (cicer arietinum), menengic
(pistacia terebinthus), kusburnu (rosa canina), sadirotu (descurainia sophia), burcak (vicia ervilia),
sumak (rhus coriaria), kavilca/emmer bugday:r (triticum dicoccum), siyez bugdayr (triticum
monococcum), durum bugday (triticum durum), arpa (hordeum distichum), incir (ficus carica), kapari
(capparis spinosa), yunus/kiraz erigi (prunus divaricata), badem (amygdalus orientalis), Anadolu alic1
(crataegus orientalis) tiikettigi bilinmektedir. Yiiksek lif ve protein igerigi ile bilinen ve besleyici degeri
yiiksek olan bezelye, mercimek, nohut gibi baklagillerin yani sira C vitamini bakimindan zengin bir
kaynak olan kusburnu ile Anadolu alici, yag bakimindan zengin sadirotu, saglikli yaglar-proteinler-lifler
ve vitaminler acisindan zengin badem Catalhoylik’te 6zellikle siklikla tercih edilen besin Ogeleridir.
Yenilmez olarak kabul edilen yabani kizilcik (cornus sanguinea) meyvesinin yagli-kremsi posasinin
Neolitik toplumlarda viicut-giysi-bulasik yikama hususunda kullanildigi kanitlanmistir. Yenilmez
bitkiler arasinda yer alan karagam (pinus nigra)in tibbi ve yapistirici, peygamber siipiirgesi (artemisia
vulgaris)nin tedavi edici tibbi, kisamahmut otu/dalakotu (teucrium chamaedrys)nun egzama gibi cilt
hastaliklar1 tedavisinde, arpa (hordeum distichum)nin ise kolay fermante olma niteligi ile malt igecek
yapiminda kullanildig1 da bilinmektedir.

Catalhoyiikliiler, siklikla tarim faaliyetleri ile ugrasmis olsalar da dogada var olan yabani bitkileri de
toplamaya devam etmiglerdir. Tarimin oldukg¢a basarili ve etkin sekilde gerceklestirilmis olmasi ise
hayvanlarin evcillestirilip, insana daha bagli hale gelerek gidalanma siirecine dahil edilmesine katki
saglamistir. Giiniimiizden 9000 y1l 6ncesinin Catalhdyiik yerlesiminde insanlar bitki, tahil, baklagillere
ek olarak, koyun ve kegi gibi evcillestirilmis kiigiikbas hayvanlari da tiiketmislerdir. Catalhdyiikliilerin
hem et¢il hem de otcul beslenme tipinde; biiyiik-kiigiik av hayvanlari, yabani sigir, balik, kiiciik su
kuslari, kus yumurtalari, bitkisel nisasta ve karbonhidrat igerigine sahip gidalar da yer almaktadir.
Dogrudan ateste pisirilen et ve kuru gidalarin ayrica haglanmis bitki ve etten olusan sulu gida seklinde
de tiiketildigi bilinmektedir.

Firinlanmamis ancak mayalanmis durumda (Bkz. Dog¢. Dr. Ali Umut Tiirkcan), arpa-bugday-bezelye gibi
ogiitiilmiis bitkileri iceren (Bkz. Ogrt. Gér. Salih Kavak) 8600 yillik ekmek, Catalhdyiik’te bulunmustur
(Res. 6a- b). Catalhoyiik’teki ekmek agirlikli yemekler, ekmek tiirii tahil iiriinleri (Res. 7) Neolitik
toplumlarin beslenme sisteminin daha net anlamlandirilmasini kolaylastirmaktadir. Ancak bulunan
oglitme taslarin sayica az olmasi nedeniyle, ogiitiillerek tiiketilen-un iceren gidalarin hergiin
tilketilmeyip 6zel giinlerde yapildig: disiintilmektedir.

Genellikle saglikli ve dengeli bir beslenme diizenine (tahil, bakliyat, et ve siit iiriinleri ile) sahip olan
Catalhoyiikliilerin nisastali gidalar1 da siklikla tiikettikleri bilinmektedir. Kazilarda bulunan gomiilerde
yapilan analizler sonucu dis ciiriikleri ve dis taslar1 saptanmasi, nigasta tiiketimini kanitlamaktadir.
Dislerde goriilen kiriklar ise kabuklu ve sert yiyeceklerin yine siklikla tiiketildigini gostermektedir.
Diski 6rneklerinden (koprolitler) bazilarinda saptanan yabani fistik, mese palamudu ve badem kabugu
pargalar1, bu yemislerin kabuklar ile birlikle tiiketildiklerini dogrulamaktadir. Digkilar iizerinde yapilan
mikroskobik analizler, ayrica bagirsak paraziti/ bagirsak kurdu enfeksiyonu igin bilinen en eski
arkeolojik kanitlarin da Catalhdyiik’te oldugunu gostermektedir. Avci-toplayiciliktan tarima gegilerek
evcillestirilen hayvanlarin beslenmeye dahil edilmesi toplulukta parazite yol agmis ve niifusun
artmasiyla da parazit bulagmasi toplum i¢in zorlayici yasam kosullarina neden olmustur.
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NEOLITIK VE MODERN GASTRONOMI ETKILESIMININ TURIZM
DEGERLENDIRMESI

Insanoglunun varolsundan beri beslenme ve barinma ihtiyacina yonelik kesintisiz miicadelesi asirlardir
devam etmektedir. Toplumlarin yasam siiregleri boyunca bahsi gegcen bu yasam zeminleri dogrultusunda
cesitli sekillerde sistemler iirettikleri, kullandiklar1 bilinmektedir. Toplumdan topluma bazi farkliliklar
gosterse de bu sistemler kendi aralarinda siirekli halde etkilesime girerek kiimiilatif olarak giliniimiize
ulagmaktadir. Arkeolojik bulgular, sosyal ve pozitif bilimler 1518inda; cografi, kiiltiirel, tarihi agidan ne
kadar farkliliklar goriilse de “suyun her toplum i¢in vazgegilmez oldugu, ekmegin toplum kiiltiiriinde
ve sosyal oOrgilitlenmede ne kadar birlestirici oldugu, yiyecek toplama-avlama-pisirme siireclerinin
yardimlasma ve toplumsal biitiinlestirici biling iizerinde baglayici unsur oldugu” diisiiniilmektedir.

Giliniimiizde global boyutta turizm sektdriiniin 6nemi giin gectikce artmakta ve gelir kaynagi meslek
gruplarindaki pasta dilimi biiylimektedir. Bu baglamda antik kent ve 6ren yerlerine tanitim ve karsilama
merkezleri yapilmasi, Oonemli katkilarla gerceklestirilen cesitli etkinlikler, bilgilendirme aginin
genisletilmesi turizm destinasyonunu ciddi oranda doniistirmektedir. Turizm alaninda yapilan
calismalar, sadece destinasyon tanitmakla kalmayip kiiltiirii korumayir ve ayni zamanda sonraki
kusaklara aktarmay1 hedeflemektedir®. Tiim bu projeler gastronomi ve diger kiiltiirlerin kusaklar arasi
aktarimimni sistematik sekilde kolaylastirmakta, hem de bilinirligin yalnizca yerel olmasindan ¢ikmasini
saglamaktadir.

Catalhoyiik 6rnegi goz onilinde bulunduruldugunda; 2023 yilinda hizmet vermeye baslayan Catalhdyiik
Tanitim ve Karsilama Merkezi biinyesinde gastronomi-kiiltiir-tarih temali bircok proje ve etkinlik
yapilmaktadir. Neolitik Dénem Catalhdyiik mutfagi konusunda yapilan detayli bilgilendirme sonrasi
uygulamali “Menengi¢ ezmesi- Neolitik Catalhdyiik” workshoplart (Res. 8-9), yerli ve yabanci
ziyaretcilerin katilimiyla “Catalhéyiik Gastro-workshop” etkinlikleri (Res. 10-11-12) gibi projeler
gastronomi-kiiltiir-tarih piramidinin kusaktan kusaga aktarimini daha kalict hale getirmekte ve
iilkemizin kiiltiir mirasinin uluslararas1 diizeyde tannirhgm arttirarak turizm potansiyelini
yiikseltmektedir. Bu ve bir¢cok proje sayesinde turizm destinasyonunda hatr1 sayilir oranda artigla
oldukga saglam bir yer edinen Catalhdyiik, ayn1 zamanda tarih Oncesi ve tarihi donemlerin biitiinciil
sekilde merkezinde, kesintiye ugramadan Anadolu kiiltiir mirasinda en 6énemli mihenk taslar1 arasinda
olmaya devam etmektedir.

5> Aydin 2024, 387.
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RESIMLER

BATIHOYUK

e~ U

Resim 1. Catalhdyiik 6ren yeri, Dogu ve Bat1 hoyiikleri hava fotografi,

https://teget.com/project/catalhoyuk-visitor-center/ Erigim: 19.12.2025 Saat: 12.49

Resim 2. Catalhdytik, 2016 yili kaz1 ¢alismalarindan ¢ikan kil topu 6rnekleri,
Kaynak: Bennison-Chapman 2016, s. 90, sek. 53.
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Resim 3. Catalhoyiik’te bulunan pisirme kab1 6rnekleri, PT (pismis toprak),
Kaynak: Franz & Pyzel 2022.

Resim 4. Catalhdyiik’te bulunan kemik sapli (yilan betimli) ¢akmaktasi kama

Kaynak: Benn, N., Picture ID: 1489639, https://www.meisterdrucke.us/fine-art-prints/Nathan-
Benn/1489639/Neolithic-Carved-and-Chipped-Stone-Knife-Excavated-at-Catal-Huyuk-in-Central-
Anatolia.html Erisim: 19.12.2025 Saat: 15.07
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Resim 5. Catalhdyiik’te bulunan oyma geregleri ¢izimi

Kaynak: Catalhoytlik 2005 Archive Report, Fig. 101,
https://www.catalhoyuk.com/archive_reports/2005/ar05_31.html Erisim: 19.12.2025 Saat: 15.11

Resim 6. Catalhdyiik kazilarinda ¢ikarilan ekmek buluntusu

Kaynak: https://www.arkeolojisanat.com/shop/blog/catalhoyuk-kazilarinda-8-bin-600-yillik-dunyanin-
en-eski-ekmegi-kesfedildi_3 1389050.html Erigsim: 20.12.2025 Saat:12.26
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Resim 7. Catalhdyiik'ten cikarilan islenmis tahilin komiirlesmis bir pargasinin taramali elektron
mikroskobu goriintiisii

Kaynak: Gonzalez Carretero, L. 2014, 27.
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Resim 8 (solda) ve 9 (sagda). Menengic¢ ezmesi- Neolitik Catalh6yiik Mutfagi workshop, Catalhoyiik
Tanmtim ve Karsilama Merkezi- Konya Biiyiiksehir Belediyesi
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Resim 10 ve 11. Dog. Dr. Yilmaz SECIM (NEU Gastronomi boliimii) katkilarryla, Avusturalyal:
ziyaretgiler esliginde Catalhoyiik Gastro-workshop, Catalhdyiik Tanitim ve Karsilama Merkezi- Konya

Biiyiiksehir Belediyesi

Biiyiiksehir Belediyesi
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OZET

Gida, insan yasamiin temel ihtiyaglaridan biridir. Insanlarin yabani bitkilerden olusan gida tiiketimi,
tarim uygulamalarindan ¢ok daha eski bir olgudur. Yabani tiirler, kiiltlire alinmus tiirlerin coguna kiyasla
besin degeri bakimindan daha degerlidir ve insan gecim kaynaklarinin saglanmasinda dogrudan bir etki
gostermektedir. Tarih boyunca meyveler, sadece besin kaynagi olarak degil, ayni1 zamanda saglik gibi
temel ihtiyaglarin karsilanmasinda da insanlik i¢in énemli bir rol tistlenmistir. Giiniimiizde, 6zellikle
saglik {izerinde olumlu etkileri bulunan, dogal bilesikler iceren fonksiyonel gidalar olarak siniflandirilan
bitki temelli triinlere olan ilgi giderek artmaktadir. Rosaceae familyasina ait olan Crataegus cinsi,
yiizyillardir geleneksel tipta bitkisel ilag ve gida takviyesi olarak kullanilmaktadir. Dagilimi agirlikli
olarak diinyanin 1iliman bolgelerindedir. Dogu Asya, Avrupa ve Kuzey Amerika'nin kuzey bolgelerinde
yaygin olarak bulunmaktadir. Ali¢c meyvesi, sadece mutfak kullanimlari i¢in degil, ayn1 zamanda zengin
tibbi ozellikleri nedeniyle de tercih edilmektedir. Bu bitkinin meyvesi, insan saglig1 {izerinde sayisiz
yararli etkiye sahiptir. Arastirmalar, aligtaki fenolik asitler ve flavonoidler gibi biyoaktif bilesiklerin,
ozellikle kan dolagimini iyilestirme, kan basincinmi diisiirme ve serbest radikallere karsi antioksidan
koruma gibi saglik agisindan 6nemli bir rol oynadigini1 géstermistir. Biyoaktif bilesikler arasinda fenolik
asitler, flavonoidler, antioksidan kapasiteleriyle 6zellikle dikkat ¢ekmektedir. Oksidatif stres ve kronik
hastaliklara karsi koruma gostermektedir. Biitiinsel ve gelencksel yaklagima gore, ali¢ yapraklart ve
cicekleri, tasikardi, carpint1 ve sinirliligi kontrolii i¢in hazirlanan inflizyonlarin kullanimi yaygindir.
Yemeklerde kullaniminin yani sira alig bitkisi, hipertansiyona karst ve uyumadan 6nce rahatlatici ve
yatigtirict etkileri nedeniyle kullanilmaktadir. Meyveleri, hipertansiyon, anjin, kalp yetmezligi,
miyokardit, kardiyak aritmiler, arteriyoskleroz, uykusuzluk ve anksiyeteye karsi koruyarak
kardiyovaskiiler sagligi desteklemektedir. Bu ¢alismada yabani olarak yetisen ali¢ (Crataegus sp.)
bitkisinin fonksiyonel gida olarak kullanimi iizerinde durulmustur.

Anahtar kelimeler: Alig, Fonksiyonel gida, Biyoaktif bilesikler.
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OZET

Sporcunun diyetinde proteinin rolii ¢ok yonliidiir. Protein, egzersiz performansi i¢in yalnizca bir substrat
degil, ayn1 zamanda kas onarimi, hipertrofi ve metabolik adaptasyon igin temel diizenleyici bir
bilesendir. Son yillarda sporcu beslenmesinde bitkisel kaynakli yliksek proteinli {irlinlere yonelik talep
belirgin sekilde artmus; siirdiiriilebilir, katkisiz ve fonksiyonel igerikler barindiran alternatif
formiilasyonlarin gelistirilmesi 6nemli bir arastirma alan1 haline gelmistir. Ancak birgok bitkisel protein,
tek bagma tiiketildiginde smirlayict amino asitlere sahip oldugundan, aminoasit profilinin
tamamlayicilik prensibi dogrultusunda optimize edilmesi kritik bir gereklilik olusturmaktadir. Bu
calismada, farkli bitkisel protein ve lif kaynaklarinin ¢esitli oranlarda bir araya getirildigi vegan yiiksek
proteinli bar formiilasyonlari, karisim dizayn1 (mixture design) yaklasimiyla optimize edilmistir.
Formiilasyonlar arasinda aminoasit profilinin iyilestirilmesi, toplam protein miktarinin artirilmasi ve
iiriin dokusunun optimize edilmesi hedeflenmistir. Lif bilesenlerinin su tutma kapasitesi, jel olusturma
davranisi ve viskozite 6zelliklerinin bar matrisi lizerindeki etkileri degerlendirilmis; bu etkenlerin hem
tekstiirel hem de sindirim fizyolojisi agisindan énemli oldugunu gostermistir. Kalite degerlendirmeleri
kapsaminda su aktivitesi, TPA sertlik analizi ve gravimetrik nem tayini yapilmistir. Uriinlerin su
aktivitesi 0.60-0.65 araliginda belirlenmis olup bu degerler, mikrobiyal gelismeyi sinirlandiran, uzun
raf 6mrii saglayan ve gilivenli tilketim agisindan avantaj sunan diisiik aw 6zelliklerini dogrulamaktadir.
Ortalama nem igerigi %20 olarak tespit edilmis; gliserin ve lif kaynaklarinin yapida yiiksek oranda
“bagli su” olusturdugu goriilmiistiir. TPA sertlik degerleri 5,6-9,9 N araliinda olup bu aralik, sporcu
barlarinda istenen kompakt fakat kolay 1sirilabilir yapi kriterleriyle uyumludur. Bezelye protein oraninin
artmastyla daha kompakt, kabak proteininin artmasiyla daha elastik ve yumusak matrislerin olustugu
belirlenmistir. Sonug olarak, bitkisel protein kaynaklarin sinerjik kombinasyonlarinin hem besinsel
kaliteyi (EAA dengesi, toplam protein) hem de fiziksel nitelikleri (sertlik, nem, aw) anlaml sekilde
etkiledigi goriilmektedir. Bu ¢alisma, sporcu beslenmesi igin bitkisel temelli, yiiksek proteinli, disiik
aw’ya sahip, raf stabil ve fonksiyonel bar formiilasyonlarinin gelistirilmesine yonelik gii¢lii bir bilimsel
temel sunmakta; siirdiiriilebilir sporcu gidalarinin gelecegi i¢in 6nemli katkilar saglamaktadir.

Anahtar kelime: bitkisel protein, sporcu bari, vegan beslenme, tekstiir, lif

ABSTRACT

The role of protein in an athlete's diet is multifaceted. Protein is not merely a substrate for exercise
performance, but also a fundamental regulatory component for muscle repair, hypertrophy, and
metabolic adaptation. In recent years, the demand for plant-based high-protein products in sports
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nutrition has significantly increased, and the development of alternative formulations containing
sustainable, additive-free, and functional ingredients has become an important area of research.
However, since many plant proteins possess limiting amino acids when consumed alone, optimizing the
amino acid profile in accordance with the complementarity principle constitutes a critical necessity.

In this study, vegan high-protein bar formulations, in which different plant protein and fiber sources
were combined in various ratios, were optimized using a mixture design approach. The objectives
included improving the amino acid profile, increasing total protein content, and optimizing product
texture among the formulations. The effects of water holding capacity, gel formation behavior, and
viscosity properties of fiber components on the bar matrix were evaluated; results demonstrated that
these factors are significant in terms of both texture and digestive physiology.

Within the scope of quality evaluations, water activity, TPA hardness analysis, and gravimetric moisture
determination were performed. The water activity of the products was determined to be in the range of
0.60-0.65; these values confirm low aw characteristics that limit microbial growth, ensure long shelf
life, and offer advantages for safe consumption. The average moisture content was determined to be
20%, and it was observed that glycerin and fiber sources formed a high rate of "bound water" within the
structure. TPA hardness values ranged from 5.6 to 9.9 N, which is compatible with the criteria for a
compact yet easy-to-bite structure desired in athlete bars. It was determined that increasing the pea
protein ratio resulted in more compact matrices, while increasing the pumpkin protein resulted in more
elastic and softer matrices.

In conclusion, it is observed that synergistic combinations of plant protein sources significantly affect
both nutritional quality (EAA balance, total protein) and physical attributes (hardness, moisture, a_w).
This study provides a strong scientific basis for the development of plant-based, high-protein, low a_w,
shelf-stable, and functional bar formulations for sports nutrition, making significant contributions to the
future of sustainable athlete foods.

Keywords: plant protein, athlete bar, vegan nutrition, texture, fiber
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SIBO AND DIETARY APPROACHES: PROBIOTIC AND PREBIOTIC USE, EFFECT OF
THE TREATMENT PROCESS ON QUALITY OF LIFE

Sebnem NAZAROVAYL Sule ARSLAN? Kamil Serkan UZYOL!
INisantasi Universitesi, Lisansiistii Egitim Enstitiisti, Beslenme ve Diyetetik Boliimii, Istanbul, T, tirkiye

2[stanbul Aydin Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Istanbul,
Tiirkiye

ABSTRACT

Ince bagirsak asir1 bakteri cogalmasi (SIBO), bagirsak mikrobiyotasindaki dengenin bozulmasiyla
iligkilidir ve sindirim sistemini 6nemli dlgiide etkileyen bir saglik problemidir. Karinda olusan gaz,
siskinlik, agr1 ve diizensiz bagirsak hareketleri gibi durumlar hastalarin giinliik yasamini olumsuz
etkilemektedir. SIBO, yalnizca gastrointestinal bulgularla sinirl kalmayip vitamin emilim bozukluklar,
metabolik degisiklikler ve sistemik inflamasyonla iligkili riskleri de beraberinde getirir. Ayrica son
yillarda yapilan ¢aligmalar, bu tablonun irritabl bagirsak sendromu gibi bozukluklar ve bazi karaciger
hastaliklari ile Crohn ve Ulseratif Kolit gibi bagirsak hastaliklarinin ilerlemesiyle iliskili olabilecegini
gostermektedir. Hastaligin tanisi ¢ogunlukla nefes testleri {izerinden konulsa da kullanilan yontemlerin
farklilik gostermesi nedeniyle gergek prevalans tam olarak bilinmemektedir. Asemptomatik vakalarin
yaygin olmasi da bu belirsizligi artirmaktadir. Tedavide en sik bagvurulan yontem antibiyotik
uygulamalaridir; 6zellikle rifaximin bir¢ok hastada belirgin rahatlama saglamaktadir. Bununla birlikte,
bazi bitkisel desteklerin ve mikrobiyota iyilestirici yaklagimlarin da tedavi siirecinde 6nemli etkilerine
dair arastirmalar mevcuttur. Bu derlemenin amaci, SIBO tedavisinde kullanilan diyet yaklasimlarimni
incelemek ve probiyotik—prebiyotik kullanimmin semptom yonetimi ve yasam Kalitesi {izerindeki
etkilerini literatiir dogrultusunda degerlendirmektir.Calisma bir literatiir taramasi olup, PubMed,
ScienceDirect, Web of Science ve Google Scholar veri tabanlarinda “SIBO,” “nutritional therapy,”
“probiotics,” ve “gut microbiota,” “quality of life” anahtar kelimeleri kullanilarak, randomize kontrollii
calismalar, klinik aragtirmalar, sistematik derlemeler ve meta-analizler degerlendirmeye dahil edilmistir.
Incelenen calismalar cogunlukla 1880 yas aras1 bireyleri kapsamaktadir. Beslenmenin SIBO gelisimi
ve tedavi basarisi iizerinde énemli bir rolii oldugu bilinmektedir. Fermente gidalarin azaltildigi diisiik
FODMAP diyetinin semptom tedavisine yardimet oldugu, hastalarda iyilestirici etkiler saglayabildigi
goriilmiigtiir. Mikrobiyotay1 destekleyen probiyotiklerin siskinlik, gaz ve agr1 gibi sikdyetlerde hafif ve
orta diizeyde iyilesme sagladigl; prebiyotiklerin ise uygun dozlarda kullanildiginda bagirsak
hareketliligini destekledigi arastirmalarda vurgulanmistir. Ancak prebiyotikler asir1 fermentasyona yol
acabileceginden her hastada ayni etkiyi gostermemektedir. SIBO tedavisinde yalmizca semptomlarin
degil, hastanin genel yasam kalitesinin de dikkate alinmasi gerekmektedir. Mevcut veriler, klinik
iyilesme saglayan bireylerde yasam kalitesi skorlarinin belirgin bigimde yiikseldigini, ayrica stres ve
anksiyetenin bu skorlar {izerinde giiclii bir etkisi oldugunu ortaya koymaktadir. Bu nedenle beslenme
diizenlemeleri, probiyotik—prebiyotik destegi ve gerekirse psikolojik miidahaleleri igeren multidisipliner
bir yaklasim tedavinin basarisin1 artirabilir. Uzun vadeli sonuglari degerlendirebilmek i¢in daha
kapsamli caligmalara ihtiya¢ duyulmaktadir.

Keywords: Probiotics, Gut Microbiota, Quality of Life, SIBO, FODMAP
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BAZI AROMALI TURK KAHVELERININ TOPLAM FENOLIiK MADDE MIiKTARININ VE
ANTIOKSIDAN KAPASITESININ BELIRLENMESI

DETERMINATION OF TOTAL PHENOLIC CONTENT AND ANTIOXIDANT CAPACITY
OF AROMATIC TURKISH COFFEE

Tuba Eda ARPA ZEMZEMOGLU*

Y'Dr. Ogr. Uyesi, Giimiishane Universitesi Saglk Bilimleri Fakiiltesi Beslenme ve Diyetetik Boliimii,
Giimiishane, Tiirkiye.

ORCID ID: https://orcid.org/0000-0002-6836-4527

OZET

Kahve, diinya genelinde yiiksek tiiketim diizeyine sahip olup, bir¢ok saglik faydasi bulunan énemli bir
icecektir. Tiirk kahvesi, Tirk kiiltiiriiyle 6zlesmis 6nemli bir kiiltiirel icecegimizdir. Cogunlukla sade
olarak tiiketilmesinin yan1 sira aroma eklenmis olan gesitleri de bulunmaktadir. Bu galigmanin amaci,
aromatik Tiirk kahvelerinin toplam fenolik madde miktar1 ile antioksidan kapasitelerini belirlemektir.
Calismada, sade Tiirk kahvesine ek olarak alt1 farkli aromatik Tiirk kahvesi ¢esidi kullanilmis, tiim
ornekler tek bir {ireticiden temin edilmis ve paket iizerinde belirtilen hazirlanma protokoliine uygun
sekilde hazirlanmistir. Toplam fenolik madde miktar1 Folin—Ciocalteu yontemi ile gallik asit esdegeri
(GAE) cinsinden belirlenirken, antioksidan kapasite 2,2-difenil-1-pikrilhidrazil (DPPH) radikal
siptiriicii aktivite ve Demir (III) iyonu indirgeme kapasitesi (FRAP) yoOntemleri kullanilarak
degerlendirilmistir. Elde edilen sonuglara gore, incelenen kahveler arasinda en yiiksek toplam fenolik
madde miktarinin bogiirtlen aromali Tiirk kahvesinde, en diisiik degerin ise sade Tiirk kahvesinde
oldugu tespit edilmistir. DPPH radikal siipiirme aktivitesi en yiiksek damla sakizli Tirk kahvesi
olmustur. Hindistan cevizli Tiirk kahvesi en yiiksek FRAP indirgeme kapasitesine sahipken, sade Tiirk
kahvesi en diisiik FRAP aktivitesi gostermistir. Genel olarak degerlendirildiginde, Tiirk kahvesine
eklenen aroma maddeleri toplam fenolik madde miktar1 ve antioksidan kapasiteyi anlamli diizeyde
arttirmaktadir. Bu bulgular, aromatik Tiirk kahvelerinin yalnizca duyusal ¢esitlilik sunmakla kalmayip
ayn1 zamanda fonksiyonel 6zellikler agisindan da avantaj saglayabilecegini ortaya koymaktadir. Sonug
olarak, aromatik Tiirk kahvelerinin tiiketicilere daha yiiksek antioksidan fayda sunma potansiyeline
sahip oldugu ve fonksiyonel igcecekler kapsaminda degerlendirilebilecegi diisiiniilmektedir.

Anahtar kelimeler: Tirk kahvesi, aromali kahve, antioksidan.

ABSTRACT

Coffee is one of the most widely consumed beverages globally and is known for its various health
benefits. Turkish coffee, a beverage closely associated with Turkish culture, holds a unique place as a
traditional and culturally significant drink. While it is mostly consumed plain, there are also flavored
varieties available. The aim of this study was to determine the total phenolic content and antioxidant
capacities of aromatic Turkish coffee. In addition to plain Turkish coffee, six different flavored varieties
were analyzed. All samples were obtained from a single manufacturer and prepared according to the
brewing instructions provided on the packaging. The total phenolic content was measured using the
Folin—Ciocalteu method and expressed as gallic acid equivalents (GAE). Antioxidant capacity was
evaluated using two methods: the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity
assay and the Ferric Reducing Antioxidant Power (FRAP) assay. According to the results, the
blackberry-flavored Turkish coffee exhibited the highest total phenolic content, while the plain Turkish
coffee had the lowest. The highest DPPH radical scavenging activity was observed in the mastic-
flavored Turkish coffee. In terms of FRAP values, the coconut-flavored Turkish coffee showed the
highest ferric ion reducing capacity, whereas the plain Turkish coffee had the lowest. Overall, the
addition of flavoring agents to Turkish coffee significantly increased both total phenolic content and
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antioxidant capacity. These findings suggest that aromatic Turkish coffees may not only provide sensory
diversity but also offer functional benefits due to their enhanced antioxidant properties. Consequently,
flavored Turkish coffees could be considered as functional beverages with the potential to deliver greater
health benefits to consumers.

Keywords: Turkish coffee, flavored coffee, antioxidant.

GIRIS

Kahve, diinya genelinde en fazla tiiketilen igeceklerden biri olmasinin yani sira uluslararasi ticarette
onemli bir tarimsal {iriin olarak ekonomik ve sosyal agidan biiyiik bir éneme sahiptir (Ozdestan, 2013).
Diizenli kahve tiiketiminin (giinde yaklasik 2—4 fincan) diisiik mortalite riski ve bazi kronik hastaliklarla
iliskili oldugu bildirilmektedir (Wachamo, 2017). Kahve, uyarict etkisi, kendine 6zgii aroma ve tad
nedeniyle yaygin olarak tiiketilmekte olup, bu ozelliklerin yanm sira icerdigi biyoaktif bilesenler
sayesinde saglik agisindan da ilgi ¢ekmektedir. Kahve ¢ekirdekleri; karbonhidratlar, lipidler, alkaloidler,
vitaminler, mineraller ve fenolik bilesikler gibi ¢ok sayida kimyasal bilegen igermektedir (Wolska ve
ark., 2017). Kahvenin saglik lizerine olumlu etkilerinin, 6zellikle antioksidan aktivite gosteren fenolik
bilesikler ve kafein gibi metilksantinlerden kaynaklandigi belirtilmektedir (Losada-Barreiro ve Bravo-
Diaz., 2017; Solfrizzi ve ark., 2003; Prasanthi ve ark., 2010). Kahvede bulunan biyoaktif bilesenlerin
miktart; kahve tiirii, orijini, genetik ozellikleri, kavurma derecesi ve demleme yontemi gibi birgok
faktorden etkilenmektedir (Gonzalez de Mejia vd., 2014; Narita vd., 2015). Demleme kosullari; sicaklik,
basing, kahve/su orani ve demleme siiresi gibi parametreler ekstraksiyon verimini, dolayisiyla kahvenin
kimyasal bilesimini ve antioksidan 6zelliklerini belirgin sekilde etkilemektedir (Alves vd., 2010;
Ludwig vd., 2012). Bu nedenle kahvede antioksidan bilesenlerin acgiga cikarilmasinda kullanilan
hazirlama yontemi kritik bir rol oynamaktadir. Tiirk kahvesi, kendine 6zgii pisirme yontemiyle diinya
capinda tanman ve Tiirk kiiltlirliyle 6zdeslesmis bir kahve tiiriidiir (Kucukkomurler vd., 2009; Santini
vd., 2011). Geleneksel olarak sade, orta veya sekerli olarak tiiketilmekle birlikte, son yillarda farkli
aroma bilesenleriyle zenginlestirilmis Tiirk kahvesi ¢esitleri de yayginlasmistir. Damla sakizli Tiirk
kahvesi basta olmak iizere; bogiirtlenli, giillii lokumlu, hindistan cevizli ve kakuleli gibi aromatik Tiirk
kahveleri, tiiketici tercihlerini g¢esitlendirmek amaciyla piyasada yer almaktadir. Bu iriinler, aroma
veren bilesenlerin dogrudan eklenmesi veya aromatik oOziitlerin kullanilmasiyla iiretilmektedir.
Aromatik Oziitlerin daha stabil olmalari, iireticiler tarafindan tercih edilmelerini saglamaktadir. Bu
calismanin amaci, bazi aromatik Tiirk kahvesi cesitlerinin toplam fenolik madde miktarlarimi ve
antioksidan kapasitelerini belirlemektir. Elde edilen bulgularin, aromatik Tiirk kahvelerinin fonksiyonel
icecekler kapsaminda degerlendirilmesine bilimsel katki saglamasi hedeflenmektedir.

MATERYAL VE METOT
Materyal

Calismada kullanilacak kahvelerin tamami piyasada en fazla cesitlilige sahip olan AS kuru kahve
firmasindan saglanmigtir. 6 adet aromatik Tiirk kahvesi seg¢ilmistir. Tiirk kahveleri ambalajlarinda
belirtilen tarife gore hazirlanmistir (Tablo 1).

Tablo 1. Kahve Hazirlik Asamasi

Kahve Cesidi Hazirlama Protokolii

Sade Tiirk Kahvesi 10 g Sade Tiirk Kahvesi + 100 ml hazir su

Hindistan Cevizli Tiirk Kahvesi 10 g Hindistan Cevizli Tiirk Kahvesi + 100 ml hazir su
Bogiirtlenli Tiirk Kahvesi 10 g Bogiirtlenli Tiirk Kahvesi + 100 ml hazir su
Findikli Tiirk Kahvesi 10 g Findikli Tiirk Kahvesi + 100 ml hazir su

Giillii Lokumlu Tiirk Kahvesi 10 g Giillii Lokumlu Tiirk Kahvesi + 100 ml hazir su
Dag Cilekli Tiirk Kahvesi 10 g Dag Cilekli Tiirk Kahvesi + 100 ml hazir su
Damla Sakizli Tiirk Kahvesi 10 g Damla Sakizli Tiirk Kahvesi+ 100 ml hazir su
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Calismada kullanilan Tiirk kahvesi gesitleri %100 arabica tiirii kahve ¢ekirdeklerinden elde edilmistir.
Aromalar meyveden elde edilmis aroma karisimlarinin eklenmesiyle elde edilmistir. Kahvelerin
pisirilmesinde elektrikli kahve makinasi kullanilmis, sicakliginin ve siiresinin tiim kahveler i¢in ayni
tutulmasina 6zen gosterilmistir. Kahvelerin yapilisinda, gerekli goriilen 6lgiide kahve belirlenen dlglide
kaynamis hazir suyla birlikte hazirlanmistir. Deney icin kahvelerin tamami paketlerin acilmasinin
ardindan kisa siirede pisirme i¢in ayarlanmstir.

Kimyasal Analizler
Toplam Fenolik Madde Miktar1 Analizi

Aromatik Tirk kahveleri pisirilip belli bir siire bekletildikten sonra kaba filtre kagidiyla berrak olan
kismi siiziilmiistiir. Siiziilen 6rnekler seyreltilerek analize hazirlanmislardir. Toplam fenolik madde
miktart Arnous vd. (2002), tarafindan belirtilen yonteme bagli kalinarak, Folin-Ciocalteu reaktifi ile
spektrofotometrede belirlenmistir. Orneklerdeki toplam fenolik madde miktar1 gallik asit standard ile
hazirlana kalibrasyon egrisinden elde edilen formiile gore hesaplanmistir. Analizler her bir 6rnek igin 3
tekerriirlii olacak sekilde yapilmistir.

2,2-difenil-1-pikrilhidrazil (DPPH) Radikal Siipiiriicii Aktivite Analizi

Aromatik tiirk kahvesi 6rneklerinin DPPH radikal temizleme aktivitesi 2,2-diphenly-1-picrylhydrazyl
(DPPHe) kullanilarak belirlenmistir (Arnous vd., 2002). Analizde toplam fenolik madde analizi igin
hazirlanan &rnek ekstraktlar1 kullanilnustir. Orneklerin radikal temizleme aktiviteleri, standart bir
bilesik olan Trolox ((+)-6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid) ile olusturulan
kalibrasyon egrisinden elde edilen formiile gore hesaplanmistir. Sonuglar umol trolox es degeri/ 100 ml
olarak verilmistir. Analizler her bir 6rnek i¢in 3 tekerriirlii olacak sekilde yapilmustir.

Demir (IIT) Iyonu Indirgeyici Antioksidan Kapasite (FRAP) Tayini

Aromatik tiirk kahvesi 6rneklerinin antioksidan aktivitelerinin belirlenmesinde bir diger yontem olarak
FRAP (Ferric Reducing Antioxidant Powers) yontemi kullanilmigtir. Bu analiz i¢in Benzie ve Strain
(1999), tarafindan belirlenen yontem kullanilmistir. Analizler her bir 6rnek icin 3 tekerriirlii olacak
sekilde yapilmigtir. Sonuglar trolox ((&)-6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid) ile
olusturulan kalibrasyon egrisi ile hesaplanmistir. Sonuglar umol trolox es degeri/ 100 ml olarak
verilmistir.

BULGULAR VE TARTISMA

Aromatik Tiirk kahvelerine ait toplam fenolik madde miktari, DPPH ve FRAP antioksidan miktarlari
Tablo 2’de verilmistir. Sonuglar mg gallik asit esdegeri (GAE) mg/100 ml ve pmol TEAC/100 ml
iizerinden hesaplanmistir.

Tablo 2. Tiirk kahvelerine ait toplam fenolik madde ve antioksidan kapasite miktarlar

Toplam Fenolik Madde  DPPH pmol FRAP pmol

Kahve Gesidi Miktar1 (mg/100 ml GAE) TEAC/100ml  TEAC/100 ml
Bogiirtlenli Tirk Kahvesi 3070,30 29160,00 10951,25
Dag Cilekli Tiirk Kahvesi 2946,06 28826,67 10238,75
Damla Sakizli Tiirk Kahvesi 3030,91 29360,00 11101,25
Fmdikh Turk Kahvesi 3027,88 28893,33 11413,75
Giillii Lokumlu Tiirk Kahvesi 3030,91 28643,33 10626,25
Hindistan Cevizli Tirk Kahvesi 3058,18 27060,00 11901,25
Sade Tiirk Kahvesi 2894,55 28860,00 7776,25

Kahvelere ait toplam fenolik madde miktarlar1 sirasiyla su sekildedir. Bogurtlenli Tiirk kahvesi
(3070,303 mg/100 ml), dag cilekli Tiirk kahvesi (2946,061 mg/100 ml), damla sakizli Tiirk kahvesi
(3030,909 mg/100 ml), findikli Tiirk kahvesi (3027,879 mg/100 ml), giillii lokumlu Tiirk kahvesi
(3030,909 mg/100 ml), hindistan cevizli Tiirk kahvesi (3058,182 mg/100 ml), sade Tiirk kahvesi
(2894,545 mg/100 ml) seklindedir. Bunlarin i¢inden bogiirtlenli Tiirk kahvesinin 3070,303 mg/100 ml
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degeriyle diger kahve cesitlerine gore toplam fenolik madde miktarlarimin daha fazla oldugu
saptanmustir. Bogiirtlenli Tiirk kahvesini, 3058,182 mg/100 ml degeriyle hindistan cevizli Tiirk kahvesi
takip ederken, degeri 3030,909 mg/100 ml olan damla sakizli Tiirk kahvesi ve giillii lokumlu Tiirk
kahvesinin toplam fenolik madde miktarlar1 esit ¢ikmigtir. Ardindan 3027,879 mg/100 ml degerle
findikli Tiirk kahvesi ve 2946,061 mg/100 ml degerle ise dag ¢ilekli Tiirk kahvesi gelmektedir. Herhangi
bir aroma katilmamis olan sade Tiirk kahvesi ise 2894,545 mg/100 ml degerle toplam fenolik madde
miktarlar1 bakimindan en diisiik kahve oldugu goriilmiistiir.

Aromatik Tiirk kahvelerine ait DPPH antioksidan aktivite degerleri Tablo 2’de verilmistir. Sonuglar
umol trolox esdegeri antioksidan kapasite (TEAC) olarak hesaplanmistir. Kahvelere ait DPPH
antioksidan aktivite degerleri sirastyla su sekildedir. Bogiirtlenli Tiirk kahvesi (29160 umol TEAC/100
ml), dag cilekli Tiirk kahvesi (28826,667 umol TEAC/100 ml), damla sakizl Tiirk kahvesi (29360 pmol
TEAC/100 ml), findikli Tiirk kahvesi (28893,333 pmol TEAC/100 ml), giillii lokumlu Tiirk kahvesi
(28643.,333 umol TEAC/100 ml), hindistan cevizli Tiirk kahvesi (27060 umol TEAC/100 ml), sade Tiirk
kahvesi (28860 umol TEAC/100 ml) seklindedir. Bunlarin i¢inden damla sakizl Tiirk kahvesi 29360
umol TEAC/100 ml degeriyle kullanilan kahveler arasinda en yiiksek degere sahip olurken, 29160 pmol
TEAC/100 ml degeriyle bogiirtlenli Tiirk kahvesi 2. en yiiksek degerde goriilmiistiir. Ardindan sirastyla
findikli Tiirk kahvesi 28893,333 umol TEAC/100 ml, sade Tiirk kahvesi 28860 umol TEAC/100 ml,
dag ¢ilekli Tiirk kahvesi 28826,667 umol TEAC/100 ml , giillii lokumlu Tiirk kahvesi 28643,333 pumol
TEAC/100 ml ve damla sakizli Tiirk kahvesi 28393,333 umol TEAC/100 ml degeriyle gelmektedir.
Hindistan cevizli Tiirk kahvesi ise DPPH analizinde 27060 pmol TEAC/100 ml degeriyle son sirada yer
almistir.

Aromatik Tiirk kahvelerine ait FRAP antioksidan aktivite degerleri Tablo 2°de verilmistir. Sonuglar
umol troloks esdegeri antioksidan kapasite (TEAC) olarak hesaplanmustir. Kahvelere ait FRAP
antioksidan aktivite degerleri sirasiyla su sekildedir. Bogiirtlenli Tiirk kahvesi (10951,25 pmol
TEAC/100 ml), dag ¢ilekli Tiirk kahvesi (10238,75 pumol TEAC/100 ml), damla sakizli Tiirk kahvesi
(11101,25 pmol TEAC/100 ml), findikli Tiirk kahvesi (11413,75 umol TEAC/100 ml), giillii lokumlu
Tiirk kahvesi (10626,25 pmol TEAC/100 ml), hindistan cevizli Tiirk kahvesi (11901,25 pmol
TEAC/100 ml), sade Tiirk kahvesi (7776,25 pmol TEAC/100 ml) seklindedir. Kahveler arasinda
hindistan cevizli Tiirk kahvesi 11901,25 pmol TEAC/100 ml degeriyle kullanilan kahveler arasinda en
yiiksek Demir (III) Iyonu indirgeyici Antioksidan Kapasiteye sahip kahve olmustur. Bunu yiiksek
degerlerle takip eden kahvelerin findikli Tiirk kahvesi 11413,75 pmol TEAC/100 ml ve damla sakizli
Tiirk kahvesi 11101,25 pmol TEAC/100 ml oldugu goriilmiistiir. Ardindan sirasiyla 10951,25 pmol
TEAC/100 ml degeriyle bogiirtlenli Tiirk kahvesi, 10788,75 pmol TEAC/100 ml degeriyle damla sakizli
Tiirk kahvesi-2, 10626,25 nmol TEAC/100 ml degeriyle giillii lokumlu Tiirk kahvesi ve dag ¢ilekli Tiirk
kahvesi 10238,75 umol TEAC/100 ml degeriyle gelmektedir. Sade Tiirk kahvesinin ise 7776,25 umol
TEAC/100 ml degeriyle kullanilan kahveler arasinda en diisiik Demir (III) Iyonu indirgeyici
Antioksidan Kapasiteye sahip kahve oldugu saptanmustir.

Col Ayvaz (2020), kahve orneginin etanolik ve sulu ekstraktlarinda, toplam fenolik ve flavonoid
icerikleri ile antioksidan kapasiteleri arastirdigi ¢aligmasinda, katesinin en sik tespit edilen fenolik
bilesik olduguniu, sulu ekstraktin daha iyi antioksidan kapasiteye sahip oldugunu bildirmistir. 2,2-
difenil-1-pikrilhidrazil serbest radikal siipiiriicii aktivitesi i¢in %50 maksimum siipiirme kapasitesini
saglayan yeterli konsantrasyon (SCso) degeri sulu ekstrakt i¢in 0,08 mg/mL olarak hesaplanirken,
ortamda bulunan Fe?* iyonlarinin yarisinm selatlayabilen ajan miktar1 0,271 mg/mL olarak belirlenmistir.
Ayrica, her iki ekstraktin da 0,1 mg/mL konsantrasyonda lipit peroksidasyonunu %8 oraninda inhibe
ettigi gosterilmistir.

SONUC

Bu c¢aligmada, baz1 aromatik Tiirk kahvesi ¢esitlerinin toplam fenolik madde miktarlar1 ve antioksidan
kapasiteleri Folin—Ciocalteu, DPPH ve FRAP yontemleri kullanilarak belirlenmistir. Elde edilen
bulgular, Tiirk kahvesine aroma ilavesinin toplam fenolik madde igerigi ve antioksidan kapasite
iizerinde belirgin bir etkiye sahip oldugunu ortaya koymustur. Toplam fenolik madde miktarlar
acisindan degerlendirildiginde, aromali Tiirk kahvelerinin tamaminin sade Tiirk kahvesine kiyasla daha
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yiiksek degerlere sahip oldugu saptanmistir. Ozellikle bogiirtlen aromali Tiirk kahvesi en yiiksek toplam
fenolik madde miktarin1 gostermistir. Bu durum, kullanilan aroma bilesenlerinin dogal fenolik
iceriklerinin kahvenin toplam fenolik profilini zenginlestirdigini diisiindiirmektedir. Sade Tiirk
kahvesinin ise ¢alismada incelenen 6rnekler arasinda en diisiik fenolik igerige sahip olmasi, aroma
katkisinin bu parametre iizerinde olumlu bir rol oynadigini desteklemektedir. Antioksidan kapasite
analizlerinde, kullanilan yonteme bagli olarak farkli aromatik kahvelerin 6ne ¢iktig1 goriilmiistiir. DPPH
radikal siipiiriicii aktivite agisindan damla sakizli Tiirk kahvesinin en yiiksek degeri gostermesi, damla
sakizinin icerdigi fenolik bilesikler ve dogal antioksidanlarin bu etkiye katki sagladigim
diisiindiirmektedir. FRAP analizinde ise Hindistan cevizli Tiirk kahvesinin en yiiksek indirgeme
kapasitesine sahip oldugu belirlenmis, sade Tiirk kahvesinin her iki antioksidan analizinde de en diisiik
degerlere sahip oldugu tespit edilmistir. Bu sonuglar, farkli aroma bilesenlerinin antioksidan
mekanizmalar iizerinde farkli sekillerde etkili olabilecegini gdstermektedir. Genel olarak
degerlendirildiginde, aromatik Tiirk kahvelerinin yalnizca duyusal cesitlilik saglamakla kalmayip, ayni
zamanda fenolik bilesik icerigi ve antioksidan kapasite agisindan da sade Tiirk kahvesine kiyasla avantaj
sundugu sonucuna varilmistir. Bu baglamda, aromatik Tiirk kahvelerinin fonksiyonel icecekler
kapsaminda degerlendirilebilecegi ve tiiketicilere daha yiiksek antioksidan fayda sunma potansiyeline
sahip oldugu séylenebilir.
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OZET

Giliniimiizde fonksiyonel ve zenginlestirilmis gidalara olan ilgi giderek artmaktadir. Sagligin korunmasi
ve hastaliklarin 6nlenmesinde beslenmenin 6neminin anlasilmasiyla beraber bu tip gidalar ilgi odag:
haline gelmistir. Yenilebilir mantarlar, yiikksek besin degeri, zengin biyoaktif bilesen igerigi ve sagliga
katki saglayan fonksiyonel ozellikleri sayesinde ev tipi mutfaklarin 6tesine gecerek endiistriyel gida
iiretiminde &nemli bir bilesen haline gelmistir. Ozellikle protein, diyet lifi, B grubu vitaminler,
mineraller ve fenolik bilesikler gibi makro ve mikro besin 6geleri bakimindan zengin olan mantarlar,
fonksiyonel gida formiilasyonlarinda besin degerini artirmak ve saglik iizerine olumlu etkiler saglamak
amaciyla yaygin olarak degerlendirilmektedir. Bu ¢alismanin amaci, yenilebilir mantarlarin fonksiyonel
gida iiretiminde kullanimina iligskin giincel bilimsel literatiirii derlemektir. Son yillarda yapilan
aragtirmalar, yenilebilir mantardan elde edilen unlarin gliitensiz firincilik iiriinlerine eklenmesinin
esansiyel amino asit ve diyet lifi igerigini artirarak besin 6gesi yetersizliklerinin giderilmesine yardimci
olabilecegini gostermektedir. Ancak yenilebilir mantarlarin yiiksek oranda eklenmesi, {irtin hacmi, doku
ve renk gibi fiziksel 6zelliklerde degisikliklere yol agmakta, bu da tiiketici kabuliinii etkileyebilmektedir.
Iyi bir protein kaynag olmalar1 daha ¢ok et ikamesi olarak kullanilmalarma neden olmustur. Et
iiriinlerinde ¢ogunlukla iirliniin toplam yag ve sodyum igerigini azaltmak amaciyla kullanilmaktadirlar.
Bu kapsamda, yenilebilir mantar ile zenginlestirilmis trtinlerin daha saglikli alternatifler sundugu ve
kronik hastalik risklerini azaltmada potansiyel bir neme sahip olduklari bildirilmektedir. Mantarlarin
kurutma, 6glitme ve formiilasyona dahil edilme siiregleri, hem besin dgelerinin korunmasi hem de raf
Omriiniin uzatilmasi agisindan 6nem arz etmektedir. Ayrica, mantarlarin islenmesi sirasinda kullanilan
tekniklerin (kurutma, dondurma, i1smlama vb.) biyoaktif bilesenler lizerindeki etkileri de dikkate
almmalidir. Sonug olarak, yenilebilir mantarlarin fonksiyonel gidalar kapsaminda degerlendirilmesi;
besin giivenligi, stirdiiriilebilirlik ve halk saglig1 agisindan 6nemli bir firsat sunmakta olup, bu alanda
daha fazla bilimsel ¢aligmaya ihtiya¢ duyulmaktadir.

Anahtar kelimeler: yenilebilir mantarlar, fonksiyonel, et ikamesi.

ABSTRACT

In recent years, there has been a growing interest in functional and enriched foods, driven by the
increasing awareness of the role of nutrition in maintaining health and preventing disease. As a result,
such foods have become a focal point in both consumer markets and food industry research. Edible
mushrooms have emerged as valuable components in industrial food production due to their high
nutritional value, rich content of bioactive compounds, and functional properties that contribute to
human health. In particular, mushrooms are extensively utilized in functional food formulations to
improve nutritional quality and exert health-promoting effects, due to their rich content of protein,
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dietary fiber, B-group vitamins, minerals, and phenolic compounds. The aim of this study is to review
and synthesize current scientific literature regarding the use of edible mushrooms in functional food
production. Recent studies have shown that incorporating mushroom-based flours into gluten-free
bakery products increases essential amino acid and dietary fiber content, thus helping to address
common nutritional deficiencies. However, high inclusion levels may cause changes in physical
characteristics such as volume, texture, and color, potentially affecting consumer acceptability. Due to
their notable protein content, edible mushrooms are frequently used as meat substitutes or extenders,
particularly in processed meat products, to reduce total fat and sodium content. In this context,
mushroom-enriched formulations are recognized as healthier alternatives with potential to reduce the
risk of chronic diseases. Processing methods such as drying, grinding, and incorporation into
formulations play a critical role in nutrient retention and shelf-life extension. Furthermore, the impact
of techniques like drying, freezing, and irradiation on the stability of bioactive compounds must be
carefully considered during product development. In conclusion, the integration of edible mushrooms
into functional food products presents a significant opportunity in terms of food safety, sustainability,
and public health. Continued scientific research in this field is necessary to optimize applications and
fully realize the health-promoting potential of edible mushrooms.

Keywords: edible mushrooms, functional foods, meat substitute.

GIRiS

Mantarlar, sahip olduklar1 yiiksek besin degeri ve saglikla iliskili olumlu etkileri nedeniyle diinya
genelinde tiiketimi giderek artan dogal gidalar arasinda yer almaktadir. Protein, diyet lifi, vitamin ve
mineral bakimindan zengin olan mantarlar; bunun yani sira polisakkaritler, fenolik bilesikler ve B-
glukanlar gibi onemli biyoaktif bilesenler de icermektedir (Valverde ve ark., 2015). Bu biyoaktif
bilesiklerin bagisiklik sistemini destekledigi, kolesterol ve glukoz metabolizmasini diizenledigi ve
kanser, kardiyovaskiiler ve nérolojik hastaliklarin gelisme riskini azaltabilecegi bildirilmektedir
(Rathore ve ark., 2017). Ayrica mantarlarin yliksek antioksidan kapasiteleri sayesinde oksidatif stresin
azaltilmasina katki sagladigi, yaslanma siirecini yavaglatici ve antiinflamatuar etkiler gosterdigi ifade
edilmektedir (Cerletti ve ark., 2021). Mantarlarin diisiik yag ve enerji icerigine sahip olmalari, onlar
beslenme acisindan da avantajh bir gida haline getirmektedir. Kolesterol icermemeleri, doymamis yag
asitleri ve ¢oziiniir lif bakimindan zengin olmalar1 sayesinde saglikli beslenme modellerine 6nemli
katkilar sunduklar1 belirtilmektedir (Yesil ve ark., 2024). Bunun yani sira mantarlar, tim esansiyel
amino asitleri igeren protein profilleriyle dikkat ¢cekmekte ve hayvansal proteinlere alternatif bitkisel
protein kaynaklar1 arasinda degerlendirilmektedir (Kumar ve ark., 2022). Bu 6zellikleriyle 6zellikle
vejetaryen ve vegan beslenme bicimini tercih eden bireyler igin Onemli bir besinsel destek
saglamaktadirlar. Mantarlar ayn1 zamanda B grubu vitaminleri bakimindan zengin olup, ultraviyole 1518a
maruz kaldiklarinda sentezleyebildikleri D2 vitamini sayesinde mikro besin dgeleri agisindan da degerli
bir kaynak olarak 6ne ¢ikmaktadir (Phillips ve ark., 2011). Fonksiyonel bilesenler yoniinden zengin olan
mantarlar, giiniimiizde gida endiistrisinde katma degeri yiiksek {iirlinlerin gelistirilmesinde yaygin
bicimde kullanilmaktadir. Son yillarda gergeklestirilen aragtirmalar, mantar ununun ekmek, makarna,
corba ve atistirmalik gibi sik tiiketilen {iriinlere ilave edilmesinin, bu gidalarin hem besin degerini hem
de fonksiyonel Ozelliklerini iyilestirdigini gostermektedir (Aran, 2024). Bu gelismeler mantarlari,
yalnizca dogrudan tiiketilen bir gida olmanin Otesine gegerek, fonksiyonel ve siirdiiriilebilir gida
sistemlerinin 6nemli bir bileseni haline getirmektedir.

Bu calismanin amaci, yenilebilir mantarlarin fonksiyonel gida iiretiminde kullanimina iliskin giincel
bilimsel literatiirii derlemektir.

YENILEBILIR MANTARLARIN GIDA FORMULASYONLARINDA KULLANIMI

Yenilebilir mantarlarin gida teknolojisindeki kullanim alanlari, son yillarda besinsel zenginlikleri ve
fonksiyonel 6zellikleri nedeniyle belirgin bigimde genislemistir. Diisiik enerji degerine sahip olmalari,
yiiksek antioksidan kapasiteleri ve diyet lifi bakimindan zengin yapilar1 sayesinde mantarlar; ekmek,
tursu ve gesitli et tirlinleri gibi farkli gida matrislerinde uygulanabilir bir bilesen olarak 6ne ¢ikmaktadir
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(Yesil ve ark., 2024). Tiirkiye florasinda dogal olarak yayilim gosteren Lactarius deliciosus (Kanlica
mantari), 6zellikle fenolik bilesikler ve antioksidan icerik agisindan dikkat ¢ekici bir profile sahiptir. Bu
kapsamda, Kanlica mantar1 ununun fonksiyonel bir bilesen olarak kullanildig1 artizan ekmek iiretimine
yonelik ¢aligmalar yiiriitiilmiistiir. Gelistirilen formiilasyonlarda sirasiyla 0 g, 20 g ve 40 g mantar unu
ilave edilerek eksi mayali hamurlar hazirlanmig; hamurlar kontrollii fermantasyonun ardindan tag tabanl
buharli firinda pisirilmis ve duyusal degerlendirmeye tabi tutulmustur. Bulgular, mantar unu oranindaki
artisin ekmeklerin antioksidan kapasitesini yiikselttigini, ancak baz1 duyusal 6zelliklerde degisimlere
yol agtigin1 gostermistir (Aran, 2024).

Agaricus bisporus gibi mantarlardan elde edilen unlarin, gliitensiz firincilik tirtinlerinde eklenmesiyle
esansiyel amino asitlerin eksikliginden kaynaklanan yaygin beslenme yetersizliklerinin giderilmesi
amaglanmaktadir (Sulieman ve ark., 2019). Ek olarak mantar unu, bugday ununun rafinasyonu sirasinda
kaybolan diyet lifini telafi edebilecek diizeyde yiiksek lif igerigine sahiptir (Geng ve ark., 2016). Mantar
proteinleri ve lifleri ile gluten arasinda su icin olusan rekabet, firincilik iiriinlerinde gluten aglarinin
olusumunu olumsuz etkileyebilmekte ve ekmek hacminde azalmaya yol agabilmektedir (Majeed ve ark.,
2017). Bunun yam sira, mantarlarin dogal koyu rengi ve igerdigi fenolik bilesikler, yiiksek ilave
diizeylerinde iiriin renginde degisikliklere neden olabilmektedir (Yuan ve ark., 2017). Yenilebilir
mantarlar, tahil bazl iirlinlerin besinsel ve duyusal 6zelliklerini iyilestirse de, ¢ok yiiksek ilave
oranlarinin tiiketici kabuliinii olumsuz etkileyebilecegi unutulmamalidir (Zhang ve ark., 2019). Bu
nedenle, besin degeri ile {iriin kabul edilebilirligi arasinda optimum dengeyi saglamak i¢in kontrollii ve
dikkatli ikame Onerilmektedir. Giil ve ark., (2021), kanlica mantarin1 kullanarak iiretmis olduklar1
tursularda laktik asit bakteri gelisimiyle birlikte duyusal olarak kabul edilebilirligin arttigim
bildirmislerdir. Toplam fenolik maddenin taze haldeki kalica mantarinda 188.73 mg gallik asit esdegeri
/100 g kuru madde oldugunu ve fermentasyonun 18. giiniinde 20.41 mg gallik asit esdegeri /100 g kuru
maddeye kadar geriledigini bildirmiglerdir.

Et, yiiksek protein igerigi ile dne ¢ikan bir besin grubu olmakla birlikte, besleyici degeri yalnizca
proteinle sinirli degildir; ayn1 zamanda 6nemli diizeylerde lipid, mineral (6zellikle demir ve ¢inko) ile
cesitli vitaminleri de igermektedir (Bohrer, 2017). Ancak etin yiiksek yag ve sodyum igerigi ile isleme
siireglerinde ortaya gikabilen bazi kontaminantlar, et tiiketimini diyabet, obezite, kardiyovaskiiler
hastaliklar ve kanser gibi kiiresel 6l¢ekte yaygin saglik sorunlariyla iligkilendirmektedir (Akesowan,
2016). Epidemiyolojik bulgular, 6zellikle islenmis et tiiketiminin kanser riskindeki artigla baglantil
olduguna dikkat ¢ekmektedir. Tiiketicilerin saglik bilincinin artmasiyla birlikte, daha diisiik yag ve
sodyum icerigine sahip et {irlinlerine olan talep de artmis; bu durum et endiistrisi ve arastirmacilari
alternatif ve daha saglikli tirin gelistirme galigmalarina yoneltmistir. Bu kapsamda gelistirilen tirtinlerde
diyet lifi, probiyotikler, dogal antioksidanlar ve bitkisel protein kaynaklari siklikla kullanilmaktadir.
Amag formiilasyondaki et oraninin azaltilmasi veya et yerine ikame bilesenlerin kullanilmasidir.
Duyusal ozellikler ve besin degerinde daha smirli olumsuz etki olusturmasi nedeniyle, ikame
yaklagiminin daha yaygin bicimde tercih edildigi bildirilmektedir (Wang ve ark., 2019). Yenilebilir
mantarlar, yiiksek besin degerleri ve saglik ilizerine olumlu etkileri sayesinde bu tiir iiriinlerin
gelistirilmesinde dikkat ¢eken bir alternatif haline gelmistir. Hamburger ve sosis gibi et {irlinlerinde
mantar kullaniminin; tiriin dokusu, oksidatif stabilite ve aroma &zellikleri tizerindeki etkileri ¢esitli
calismalarda incelenmistir (Qing ve ark., 2020). Bu yaklasim, mantarlarin besinsel avantajlarini et
iiriinlerinin formiilasyonuna entegre ederek hem saglik odakli hem de duyusal agidan zengin iiriinlerin
elde edilmesini miimkiin kilmaktadir. Yenilebilir mantarlarin katkis1 yalnizca protein bilesimiyle sinirl
olmay1p, hem tahil bazli hem de hayvansal iiriinlerde diyet lifi i¢erigini belirgin bigimde artirmaktadir.
Et {irtinleri agisindan bakildiginda, mantar ilavesinin en 6nemli etkilerinden biri, bu iriinlerde dogal
olarak bulunmayan diyet lifinin kazandirilmasidir. Kirmizi etin mantarlarla kismen ikame edilmesi,
iriinlerin kirmizi renk yogunlugunu azaltabilmektedir. Ancak kirmizi yer fistig1 pigmentleri ile islenmis
mantarlarin sosis tiretiminde kullanilmasi, kirmizi ete benzer renk tonlarimin elde edilmesini miimkiin
kilmaktadir (Wang ve ark., 2019). Et {irlinlerinde geleneksel protein kaynaklarinin mantarlarla ikame
edilmesi, toplam protein miktarinda sinirh bir azalmaya yol agsa da, serbest amino asit diizeylerinde,
ozellikle metiyonin ve 16sin gibi esansiyel amino asitlerde artis sagladigi bildirilmektedir. Bunun yani
sira yenilebilir mantarlar, umami tadinin 6nciilleri olan bilesikleri saglayarak {irlinlerin lezzet profilini
giiclendirmektedir. Bu baglamda, tat gelisiminde temel rol oynayan glutamik asidin 6nemli bir bilesen
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oldugu vurgulanmaktadir Tiim bu 6zellikler, yenilebilir mantarlari sosis tiretimi gibi uygulamalarda hem
besinsel hem de duyusal agidan zenginlestirici, ¢ok yonlii ve cazip bir bilesen konumuna getirmektedir
(Ceron-Guevara ve ark., 2020).

SONUC

Bu derleme calismasi, yenilebilir mantarlarin fonksiyonel gida iiretiminde kullanim olanaklarin
besinsel, teknolojik ve duyusal yodnleriyle degerlendirmistir. Incelenen literatiir bulgulari, yenilebilir
mantarlarin yiiksek protein, diyet lifi, vitamin, mineral ve biyoaktif bilesen icerikleri sayesinde
fonksiyonel gida formiilasyonlarinda 6nemli bir potansiyele sahip oldugunu ortaya koymaktadir. Mantar
unlarmin tahil bazli triinlerde kullanimi, iriinlerin besin degerini ve fonksiyonel o&zelliklerini
artirmakta; 6zellikle gliitensiz tiriinlerde esansiyel amino asit ve diyet lifi yetersizliklerinin giderilmesine
katki sunmaktadir. Bununla birlikte, yiiksek ilave oranlarinin {iriin hacmi, doku ve renk gibi fiziksel
ozellikler tizerinde olumsuz etkiler olusturabildigi ve tiiketici kabuliinii sinirlayabildigi goriilmektedir.
Bu durum, mantar ilavesinde optimum diizeylerin belirlenmesinin 6nemini ortaya koymaktadir.
Fermente iiriinlerde mantar kullanimina iligkin bulgular ise, mantarlarin yalnizca taze veya kuru formda
degil, aym zamanda fermente iiriinler aracilifiyla da fonksiyonel deger kazandirabilecegini
gostermektedir. Et iiriinlerinde yenilebilir mantarlarin kullanimi, daha diisiik yag ve sodyum igerigine
sahip, diyet lifi agisindan zengin ve saglik odakli iirlinlerin gelistirilmesine olanak tanimaktadir.
Mantarlarin yiiksek su tutma kapasiteleri ve umami tat bilesenleri sayesinde iiriin dokusunu ve lezzet
profilini destekledigi; ayrica oksidatif stabiliteyi artirarak {iriin kalitesine katki sagladigi anlasilmaktadir.
Sonug¢ olarak, yenilebilir mantarlar siirdiiriilebilirlik ve halk saglig1 acisindan fonksiyonel gida
sistemlerinde 6nemli bir yer tutmaktadir. Ancak, farkli mantar tiirleri, isleme teknikleri ve formiilasyon
diizeylerinin iiriin kalitesi ve tiiketici kabulii iizerindeki etkilerinin daha ayrintili bicimde arastirilmasina
ihtiya¢ bulunmaktadir.
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OZET

Sirkadiyen ritim, uyku-uyaniklik dongiisii, hormon salinimi, metabolizma hiz1 ve enerji dengesi gibi
temel fizyolojik siirecleri yaklasik 24 saatlik periyotlarla yoneten karmasik bir i¢ biyolojik zamanlayici
islevi goriir. Bu hassas i¢ saatin modern yasam tarzlari, vardiyali ¢aligma veya diizensiz uyku diizeni
nedeniyle bozulmasi, metabolik sagligin tehlikeye girmesine yol agarak obezite, tip 2 diyabet,
hipertansiyon ve genel kardiyometabolik hastaliklarin gelisiminde kritik bir risk faktorii olarak kabul
edilmektedir. Geleneksel beslenme biliminin yalnizca gidanin miktarina ve igerigine odaklanmasinin
aksine, son donemde yapilan kapsamli bilimsel caligmalar, dgiinlerin zamanlamasiin da viicudun
metabolik tepkisi lizerinde belirleyici bir rol oynadigini gii¢lii bir sekilde kanitlamistir. Bu yeni anlayisin
15181nda gelistirilen krono-beslenme (chrononutrition), 6gilinlerin sirkadiyen ritimle maksimum diizeyde
uyum saglayacak sekilde planlanmasini temel alan, ileriye doniik bir beslenme stratejisidir. Krono-
beslenme prensipleri, insan metabolizmasinin giiniin 6zellikle erken saatlerinde yiyecekleri islemekte
¢ok daha yetkin ve verimli oldugunu, aksine ge¢ saatlerde yemek yemenin enerji dengesini bozarak yag
depolanmasini tegvik ettigini ve dolayisiyla obezite ve diyabet riskini 6nemli Ol¢iide artirdiginm
gostermektedir. Bu yaklasimin en etkili modellerinden biri olan erken zaman sinirli beslenme (eTRF),
giinliik toplam enerji aliminin biiyiik bir kisminin metabolik siireclerin en aktif oldugu sabah ve 6gle
saatlerinde tamamlanmasini 6nermektedir. eTRF, viicudun sindirim ve onarim siireglerini optimize
ederek insiilin duyarliligini kayda deger Olciide artirmakta, kan sekeri ve kolesterol seviyelerinin
dengelenmesine yardimci olmakta ve kalp-damar sagligini destekleyici kritik bir rol tistlenmektedir.
Sonug olarak, krono-beslenme, modern yasamin getirdigi kaotik ve diizensiz beslenme aligkanliklarina
kars1 bilimsel temelli ve gii¢lii bir strateji sunmakta; bireylerin metabolik dengeyi etkin bir sekilde
korumasi, saglikli kilo yonetimini siirdiirmesi ve ¢agimizin en yaygin kronik hastalik risklerini azaltmasi
i¢in giincel ve 6nemli bir beslenme modeli olarak dikkat ¢cekmektedir.

Anahtar Kelimeler: Sirkadiyen Ritim, Krono-Beslenme, Metabolik Saglik.

ABSTRACT

The circadian rhythm serves as a complex internal biological clock that regulates fundamental
physiological processes such as the sleep-wake cycle, hormone secretion, metabolic rate, and energy
balance over approximately 24-hour periods. The disruption of this delicate internal clock due to modern
lifestyles, shift work, or irregular sleep patterns is considered a critical risk factor in the impairment of
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metabolic health, leading to the development of obesity, type 2 diabetes, hypertension, and general
cardiometabolic diseases. Unlike traditional nutritional science, which solely focuses on the guantity
and content of food, recent comprehensive scientific studies have strongly demonstrated that meal
timing also plays a definitive role in the body's metabolic response. Developed in light of this new
understanding, chrononutrition is a forward-looking dietary strategy that fundamentally aims to
schedule meals to align maximally with the circadian rhythm. The principles of chrononutrition indicate
that the human metabolism is far more competent and efficient at processing food, particularly during
the early hours of the day, whereas eating late at night disrupts the energy balance, promotes fat storage,
and consequently significantly increases the risk of obesity and diabetes. One of the most effective
models of this approach is early Time-Restricted Feeding (e TRF), which recommends that the majority
of the total daily energy intake be completed during the morning and midday hours when metabolic
processes are most active. eTRF significantly improves insulin sensitivity by optimizing the body's
digestive and repair processes, helps stabilize blood sugar and cholesterol levels, and takes on a critical
role in supporting cardiovascular health. In conclusion, chrononutrition offers a scientifically grounded
and powerful strategy against the chaotic and irregular eating habits brought about by modern life; it
stands out as a current and important nutritional model for individuals to effectively maintain metabolic
balance, sustain healthy weight management, and reduce the risks of the most prevalent chronic diseases
of our era.

Keywords: Circadian Rhythm, Chrono-Nutrition, Metabolic Health.

Giris

Modern yasam bigimleri, diizensiz beslenme aligkanliklari, vardiyali ¢alisma diizenleri ve bozulmus
uyku-uyaniklik dongiileri nedeniyle sirkadiyen ritimlerin dengesi giderek daha fazla etkilenmektedir.
Sirkadiyen ritim, yaklagik 24 saatlik biyolojik dongiiler araciligryla uyku, hormon salinimi, metabolizma
ve enerji dengesi gibi temel fizyolojik siirecleri diizenleyen igsel bir zamanlayicidir. Bu ritmin
bozulmasi, obezite, tip 2 diyabet, hipertansiyon ve kardiyometabolik hastaliklarin gelisiminde kritik bir
risk faktorii olarak degerlendirilmektedir.

Son yillarda yapilan bilimsel arastirmalar, yalnizca besinlerin miktari ve igeriginin degil, ayn1 zamanda
0glin zamanlamasinin da metabolik saglik {izerinde belirleyici bir rol oynadigimi gostermektedir. Bu
baglamda ortaya ¢ikan krono-beslenme, 6giinlerin sirkadiyen ritimle uyumlu sekilde diizenlenmesini
temel alan ¢agdas bir beslenme yaklagimidir. Krono-beslenme, metabolizmanin giiniin erken saatlerinde
daha etkin calistigini, gec saatlerde yemek yemenin ise enerji dengesini bozarak obezite ve diyabet
riskini artirabilecegini vurgulamaktadir.

Dolayisiyla krono-beslenme, modern yasamin getirdigi diizensiz beslenme ve uyku aligkanliklarina
kars1 etkili bir strateji olarak 6ne ¢ikmakta; metabolik dengeyi korumak, kilo yonetimini kolaylastirmak
ve kronik hastalik risklerini azaltmak i¢in 6nemli bir arastirma alan1 sunmaktadir.

Sirkadiyen Ritim

Latince “circa” (yaklasik) ve “diem” (giin) sozciiklerinden tiiretilen sirkadiyen terimi, canlilarin
biyolojik ve fizyolojik isleyisinde yaklasik 24 saatlik araliklarla tekrar eden diizenli dongtileri ifade eder
(Poggiogalle, Jamshed ve Peterson, 2018). Sirkadiyen sistem, hipotalamusta bulunan suprakiazmatik
¢ekirdekler (SCN) ile metabolik acidan etkin bazi periferik organlardaki birbirine bagl biyolojik saat
osilatorlerinden olusur. Bu sistem; uyku-uyaniklik dongiisii, beslenme davraniglari, enerji
metabolizmasi, viicut 1sis1 ve hormonal fonksiyonlar gibi giinliik ritimleri diizenler (Mohawk ve ark.,
2012). Yaklasik 24 saatlik biyolojik dongiiler olan sirkadiyen ritimler, hipotalamustaki SCN tarafindan
kontrol edilmektedir (Mason, Qian, Adler ve Scheer, 2020). Son yillarda yapilan arastirmalar, sirkadiyen
ritmin besinlerle etkileserek viicut islevlerini sekillendirdigini ortaya koymustur. Bu gorece yeni alan
“krono-beslenme” olarak adlandirilmaktadir (Henry, Kaur ve Quek, 2020; Almoosawi ve ark., 2019).
Krono-beslenme, dgiinlerin sirkadiyen ritme uygun sekilde diizenlenmesiyle metabolik siireglerin daha
verimli ¢caligmasini hedefler.
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Erren ve Reiter, kronodisrupsiyonu yani sirkadiyen ritim bozuklugunu, 24 saatlik biyolojik dongiilerin
siirekli olarak senkronize olamamasi seklinde tanimlamistir (Erren ve Reiter, 2009; Laermans ve
Depoortere, 2016). Ozellikle cevresel faktorlerle fizyolojik mekanizmalar arasindaki uyum
kayboldugunda bu durum ortaya ¢ikar. Sik seyahat etmek, vardiyali ¢alismak, sagliksiz beslenme
diizenleri ve yag orani yiiksek diyetler sirkadiyen ritmin bozulmasina yol agabilmektedir (Laermans ve
Depoortere, 2016). Yaklasik 24 saatlik i¢csel dongiiler olan sirkadiyen ritimler; metabolizma, hormon
salinimi ve uyku-uyaniklik kaliplart gibi temel fizyolojik islevleri kontrol eder (Fagiani ve ark., 2022;
Mortimer ve ark., 2025; Miro ve ark., 2023). Bu ritimlerin bozulmasi, 6rnegin diizensiz 6giin
aliskanliklar1 veya vardiyali ¢alisma kosullari, obezite ve tip 2 diyabet gelisimiyle iliskilendirilmistir
(Fagiani ve ark., 2022; Mortimer ve ark., 2025; Miro ve ark., 2023).

Tablo. 1 Sirkadiyen ritim ve obezite ile ilgili yapilan ¢aligmalar

Calhisma Amag Sonuc¢

Qian ve ark., Insanlarda ghrelin  Aktif ghrelin diizeyleri aksam saatlerinde

2019 hormonunun  endojen sabaha kiyasla daha yiiksekbulunmustur.
sirkadiyen sistemden ve Sirkadiyen yanlis hizalama yemek sonrasi
sirkadiyen yanlis ghrelin seviyelerini artirmis, agligi belirgin
hizalanmadan nasil sekilde etkilemese de enerji yogun besinlere
etkilendigini incelemek. yonelik istah1 ylikseltmistir.

Okada ve Kahvaltiy1 atlama Aksam yemegini ge¢ yemek ve yatmadan

ark., 2019 aligkanligi ile aksam ge¢  Once atigtirmalik tiiketmek, kahvaltiy1 atlama
saatlerde yemek davramisiyla iliskilendirilmistir. Kahvaltiy:
titketiminin fazla atlamanin yam sira gece yeme aligkanliklari,
kilo/obezite prevalanst bagimsiz olarak daha yiiksek fazla kilo
izerindeki etkisini prevalansi ile baglantili bulunmustur.
degerlendirmek.

Choi ve ark., Saglikli  yetiskinlerde Gece 1518ina maruz kalmanin  yag

2022 gece 151gma maruz oksidasyonunu azalttig1 ve karbonhidrat-yag

kalmanin sirkadiyen oksidasyon oranini degistirdigi saptanmustir.
ritim ve  metabolik Bu  durum enerji  metabolizmasinda
stiregler tizerindeki dengesizliklere yol agarak obezite riskini
etkisini arastirmak. artirabilmektedir.

Krono Beslenme

Krono-beslenme fikri ilk kez 1986’da Dr. Alain Delabos tarafindan ortaya konmustur (Delabos ve
Rapin, 2005). Japon beslenme kaynaklarinda da ele alinan krono-beslenme, biyolojik ritimler ile
beslenme ve metabolizma etkilesimlerine odaklanan yeni bir disiplin olarak tanimlanmistir. Bu
yaklasim, 6giin zamanlamasinin biyolojik dongiilerle uyumunun saglik ve metabolizma {izerindeki
etkilerini degerlendirmektedir.

Krono-beslenme, beslenme diizeninin biyolojik ritimlerle senkronize edilmesini temel alir (Crispim ve
Mota, 2019). Son yillarda besinlerin miktar1 ve kalitesine ek olarak, yemek yeme aligkanliklarinin
zamanlamasi da arastirmacilar i¢in 6nemli bir inceleme alani haline gelmis ve “krono-beslenme”
kavramu ile agiklanmustir (Flanagan, Bechtold, Pot ve Johnston, 2021; Crispim ve Mota, 2019). Bu
yaklagim, Ogiinlerin biyolojik saatle uyumlu sekilde diizenlenmesini 6ne ¢ikarmaktadir. Krono-
beslenme; 0glinlerin zamani, tekrar etme siklig1 ve diizenli olup olmamasi gibi li¢ boyuta dayanmaktadir
(Crispim ve Mota, 2018; Flanagan et al., 2020; Pot, 2021). Bununla birlikte beslenme aliskanliklari;
yiyecek erisilebilirligi, aglik-tokluk durumu, sosyal davraniglar ve pratiklik gibi bir¢ok unsurdan
etkilenmektedir (Crispim ve Mota, 2019). Metabolizmanin giin boyunca gosterdigi degisimlere bagl
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olarak biyolojik saatimizi izleyen bir beslenme diizeni onerilmektedir. Bu saate uygun olmayan geg
oglinler ve diizensiz beslenme, yaglanmayi artirmakta ve tip 2 diyabet (T2DM) ile kardiyometabolik
risk faktorleriyle iliskilendirilmektedir (Thomas et al., 2020; Dashti et al., 2020; Crispim ve Mota,
2018).

Cagdas yasam bicimleri ise; sik yemek sonrasi durum, sagliksiz besinlere yonelim, uzun siire hareketsiz
kalma, diizensiz 6gilin diizeni, 6&lin atlama, siirekli stres altinda olma, duygusal yeme egilimi ve gece
gec saatlerde beslenme davranisiyla karakterize edilmektedir (Shapira, 2019; Papakonstantinou,
Oikonomou, Nychas ve Dimitriadis, 2022). Krono-beslenme, 6gle ve 6gleden sonra erken saatlerde
kalori ve karbonhidrat alimini artirirken, aksam geg saatlerde yemek yemekten kaginmayi onerir. Bu
goriig, besinlerin miktar1 ve igeriginin yani sira 68iin zamanlamasinin da sagliklt yasam igin kritik
oldugunu; metabolik dengeyi korumak ve kilo kaybini kolaylagtirmak igin etkili bir strateji olabilecegini
vurgulamaktadir (Tahara ve Shibata, 2014). Son yillarda beslenme aligkanliklar1 ve saglikli yasam
bicimleri izerine yapilan ¢alismalar hiz kazanmuis, bireylerin yasam tarzlarini etkileyen ¢ok sayida faktor
ortaya ¢cikmistir (Cakir ve Coskuntiirk, 2022; Goncii ve Kardes, 2023). Bu faktorlerden biri krono-
beslenmedir. Krono-beslenme, 6giin zamanlamasiin diizenlenmesine odaklanarak biyolojik saatin
giinliik dongiisiine uyumlu beslenme bigimlerini icermektedir.

Krono Beslenmenin ve Metabolik Saghk Uzerindeki Etkisi

Glnlimiiz yasam tarzinin beraberinde getirdigi diizensiz beslenme aligkanliklar1 ve bozulmus biyolojik
ritimler (6rnegin uyku-uyaniklik dongiilerindeki aksakliklar), metabolik hastaliklarin yayginlasmasinda
belirleyici bir rol oynamaktadir. Yiiksek enerjili ve yogun sekilde islenmis gidalara kolay erisim ile
giiniin her saatinde beslenme olanaginin artmasi, metabolik siire¢ler lizerinde olumsuz etkiler
yaratmaktadir (Singh ve Vellapandian, 2023). Bu durum yalnizca obezite ve tip 2 diyabet gibi
hastaliklarin goriilme sikligini artirmakla kalmayip, ayni zamanda metabolik sendrom, kalp-damar
hastaliklart ve hipertansiyon gibi kronik saglik sorunlarinin gelisimine de zemin hazirlamaktadir
(Tuncay, 2018). Dolayisiyla modern yasamin dayattigi beslenme ve uyku diizensizlikleri, giiniimiiz
toplumunun kars1 karsiya oldugu en 6nemli halk saglig1 sorunlarindan biri olan metabolik hastaliklarin
baslica risk faktorleri arasinda degerlendirilmektedir (Mozaffarian, 2016).

Sirkadiyen ritim; uyku-uyaniklik déngiisii, hormon salgilanmasi ve metabolizma gibi pek ¢ok fizyolojik
stireci, giin 15181, sicaklik ve besin tiilketimi gibi ¢evresel uyaranlara yanit vererek 24 saatlik bir periyot
icerisinde diizenleyen biyolojik zamanlayicidir (Bahammam ve Pirzada, 2023). Krono-beslenme ise,
organizmanin i¢sel biyolojik saati olan sirkadiyen ritimlerle uyumlu 6gilin planlamasini esas alan ¢agdas
bir yaklagimi temsil etmektedir (Reytor-Gonzalez ve ark., 2025). Suprakiazmatik c¢ekirdekte yer alan
merkezi saat ile metabolik dokularda bulunan gevresel saatlerden olusan sirkadiyen sistem, fizyolojik
islevleri 24 saatlik bir déngii boyunca koordine etmektedir.

Geleneksel beslenme, besinlerin niteligine ve miktarina odaklanirken; krono-beslenme,
yiyeceklerin viicuda alinma zamanin sirkadiyen ritimle uyumlu hale getirerek metabolizmay1 en iyi
sekilde diizenlemeyi amaclamaktadir. Klasik beslenme yaklasimlari ¢ogunlukla "ne" yedigimiz ve "ne
kadar" tiikettigimiz lizerine yogunlagirken, son yillarda yapilan bilimsel ¢aligmalar "ne zaman"
yedigimizin de metabolik sagligimiz a¢isindan belirleyici bir rol oynadigini géstermektedir. Bu nedenle,
beslenme zamanlamasi sirkadiyen ritimle uyumlu oldugunda viicut metabolizmasi en verimli sekilde
islerken; ritimdeki bozulmalar (6rnegin, gece geg saatlerde yemek yemek) metabolik sistemin dengesini
olumsuz etkileyebilmektedir (Sassone-Corsi ve Panda, 2011).

Krono-beslenmenin 6ne ¢ikan modellerinden biri olan erken zaman sinirli beslenme (Early Time-
Restricted Feeding, eTRF), bireylerin giinliik enerji alimin1 giiniin erken saatlerinde (cogunlukla sabah
ve 0gle vakitlerinde) belirli bir zaman araliginda tamamlamalarini hedefleyen bir beslenme yaklagimidir
(Jamshed ve ark., 2019). Bu model, genellikle giiniin son 6&iiniiniin giinesin batisindan dnce ya da aksam
saat 18:00°den once tiiketilmesini dngdrmektedir (Kennedy, 2020). Bu yontem, toplam kalori miktarim
azaltmaktan ¢ok, 6glin zamanlamasinin sirkadiyen ritimle uyumlu hale getirilmesine odaklanmaktadir.
Bu beslenme diizeninin temel prensibi, metabolizmanin giiniin erken saatlerinde daha etkin ¢caligmasidir.
Aksam ge¢ saatlerde yemek yemek ise sindirim ve metabolik islevleri olumsuz yonde
etkileyebilmektedir. Dolayisiyla eTRF, organizmanin dinlenme ve yenilenme siirecine gectigi gece
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saatlerinde sindirim sistemini zorlamadan, metabolik faaliyetlerin en aktif oldugu zaman dilimini en
verimli sekilde kullanmay1 amaglamaktadir (Charlot ve ark., 2021).

Sirkadiyen Ritimler ve Metabolizma Iliskisi

Sirkadiyen ritim ile metabolizma arasindaki baglanti incelendiginde, glukoz metabolizmasi ve
instilin dengesi iizerinde dogrudan bir etkisi oldugu goriilmektedir (Kalsbeek ve ark., 1994; Morgan ve
ark., 1998). Giin igerisinde viicudun insiilin duyarlilig1 daha yiiksekken, gece saatlerinde azaldig1 icin
gec vakitlerde besin tiikketimi kan sekeri diizeyini yiikselterek tip 2 diyabet riskini artirabilmektedir
(Marcheva ve ark., 2010). Sirkadiyen ritim, yag dokusunu diizenleyerek yag asitlerinin depolanmasi ve
enerji i¢in kullanilmasini kontrol eder; bu ritmin bozulmasi ise obezite olasiligini artirabilmektedir (Li
ve ark., 2020). Bazal metabolizma h1zi, sirkadiyen ritme bagli olarak giindiizleri artarken geceleri diiser;
bu dongiiniin bozulmasi enerji dengesizliklerine yol agarak kilo kontroliinii giiglestirebilmektedir
(Basolo ve ark., 2021). Ayrica bagirsak mikrobiyotasi da sirkadiyen ritimlere sahiptir ve bu ritimlerin
bozulmasi mikrobiyal dengeyi bozarak obezite ve metabolik sendrom riskini yiikseltebilmektedir

Krono-Beslenme ve Metabolik Hastaliklarin Yonetimi

Krono-beslenme, yalnizca “ne” yedigimizin degil, ayn1 zamanda “ne zaman” yedigimizin de metabolik
saglik acisindan kritik 6neme sahip oldugunu vurgulayan ¢agdas bir beslenme yaklasimidir (Aparecida
ve ark., 2019; Ahluwalia, 2022). Aksam ge¢ saatlerde besin tiiketme aligkanligi, biyolojik saatle
uyumsuz oldugundan enerjinin yaga doniistiiriilmesini tetikleyen metabolik siiregleri harekete gegirir ve
bu durum kilo artisinin 6nemli nedenlerinden biridir. Krono-beslenmenin obezite ve kilo kontroliindeki
etkisi, ana Ogiinlerin giiniin erken saatlerine kaydirilmasiyla kilo ydnetimine katki saglamaktadir
(Basolo ve ark., 2021). Ogiinlerin sirkadiyen ritme uygun bicimde diizenlenmesi, insiilin duyarliligim
artirarak tip 2 diyabet riskini azaltmaktadir (Henry ve ark., 2020). Aymi kalori miktarinin farkli
zamanlarda tliketilmesinin, kan sekeri ve insiilin diizeylerinde belirgin farkliliklar olusturdugu
bildirilmektedir (Moebus ve ark., 2011; Ludwig ve Ebbeling, 2018). Diizensiz 6giin saatleri, kan basinci
ve kolesterol seviyelerini olumsuz etkileyebilmektedir. Krono-beslenme, bu risk faktorlerini
dengeleyerek kalp sagligini1 koruyucu bir rol iistlenmektedir (Pot ve ark., 2016). Ayrica, kotii kolesterol
(LDL) diizeylerinin diisiiriilmesine ve iyi kolesterol (HDL) seviyelerinin yiikseltilmesine yardimci
olmaktadir (Papakonstantinou ve ark., 2022). Viicudun biyolojik saatine uygun bir beslenme diizeni
olugturmak, kan basincini diizenleyen fizyolojik mekanizmalari desteklerken; diizensiz 06giin
zamanlarinin yol ac¢tig1 basing dalgalanmalarini ve hipertansiyon riskini azaltmaktadir (Panda, 2025).

Sonug¢

Modern yasam tarzinin getirdigi diizensiz beslenme, vardiyali ¢alisma ve bozulmus uyku diizenleri,
Sirkadiyen Ritim ad1 verilen ve uyku, hormon salinimi ve metabolizmay1 diizenleyen yaklasik 24 saatlik
i¢sel biyolojik saatin dengesini bozmaktadir. Bu bozulma, obezite, tip 2 diyabet, hipertansiyon ve
kardiyometabolik hastaliklar i¢in kritik bir risk faktorii olustururken, bilimsel galismalar besinlerin
miktar1 kadar 6giin zamanlamasinin da metabolik saglik iizerinde belirleyici oldugunu kanitlamistir. Bu
anlayisla gelistirilen Krono-Beslenme, O6gilinlerin biyolojik ritimle uyumlu sekilde, ozellikle de
metabolizmanin en verimli oldugu giinlin erken saatlerine kaydirilmasini temel alir. Bu strateji, geg
saatte beslenmenin yol actig1 insiilin direnci ve yaglanma risklerini azaltarak Metabolik Sagligi
dogrudan iyilestirir; insiilin duyarliligini artirir, kan sekeri, kolesterol seviyelerini dengeler ve kilo
yonetimini destekler. Sonug olarak, krono-beslenme, modern yasamin getirdigi diizensiz aligkanliklara
kars1 gii¢lii, bilimsel temelli bir ¢6ziim sunarak kronik hastalik risklerinin azaltilmasinda 6nemli bir rol
iistlenmektedir.
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OZET

Yaglanma siireci, bireyin fizyolojik, psikolojik ve sosyal boyutlarda kapsamli degisimler yasadigi,
ka¢inilmaz ve dogal bir donemdir. Bu dénemde ortaya ¢ikan saglik risklerini en aza indirmek ve yagam
kalitesini miimkiin olan en iist diizeyde tutmak, bireylerin yasam tarzi segimlerine biiyiik 6lgtide baglidir.
Bilimsel calismalar, 6zellikle yeterli ve dengeli beslenme ile diizenli fiziksel aktivitenin, saglikli ve aktif
bir yaslilik siireci i¢in birbiriyle biitlinlesik iki temel direk oldugunu gostermektedir. Yaslanmayla
birlikte viicutta metabolik hizda yavaslama, sindirim sisteminde degisiklikler ve istah azalmasi gibi
bircok fizyolojik degisim meydana gelir. Bu degisimlere uyum saglamanin anahtari, beslenme
aligkanliklarinin gozden gegirilmesidir. Calismamizda, yaslt bireylerin 6glin planlamasina 6zellikle
dikkat etmeleri gerektigi vurgulanmustir; sik ve kiigiik porsiyonlar halinde beslenme, sindirimi
kolaylastirarak besin emilimini optimize edebilir. Ayrica, besin ¢esitliligi ve dogru enerji dengesi, kas
kaybini (sarkopeni) 6nlemek ve kronik hastalik risklerini (diyabet, hipertansiyon, osteoporoz) azaltmak
i¢in hayati 6neme sahiptir. Ozellikle protein, lif, D vitamini, kalsiyum ve B12 vitamini gibi mikro ve
makro besin 6gelerinin yeterli alimina 6zen gosterilmelidir. Beslenmeyi destekleyen ikinci temel unsur
ise fiziksel aktivitedir. Diizenli egzersiz, yasa bagli kas giicii kaybin1 yavaslatarak bireyin giinliik yasam
aktivitelerini bagimsiz bir sekilde siirdiirme yetenegini korur. Ayrica, denge ve koordinasyonu
geligtirerek diisme riskini 6nemli olgiide azaltir. Kardiyovaskiiler dayanikliligi artiran aerobik
egzersizler ve kemik sagligini destekleyen agirlik tastyici aktiviteler, yaslilikta karsilasilan en biiylik
saglik sorunlarina karsi koruma saglar. Fiziksel aktivitenin ayn1 zamanda ruh saghg tizerindeki olumlu
etkileri de yadsinamaz; depresyon ve anksiyete gibi psikolojik sorunlarin ydnetiminde kritik bir rol
oynar. Sonug olarak, yaslanmayla birlikte meydana gelen fizyolojik degisimlere karsi bireyin 6zel
ihtiyaclarina ve saglik durumuna gore kisisellestirilmis beslenme ve egzersiz programlar1 hayati bir
oneme sahiptir. Bu iki unsurun disiplinli bir sekilde uygulanmasi, sadece yasam siiresini uzatmakla
kalmaz, ayn1 zamanda bu siirecin saglikli, bagimsiz ve yliksek yasam kalitesiyle gecirilmesinin temelini
olusturur. Yash bireylerin kendilerini iyi hissetmeleri ve toplumsal hayata aktif katilimlarm
stirdlirmeleri i¢in bu yagsam tarzi degisiklikleri tesvik edilmelidir.

Anahtar Kelimeler: Beslenme, Yaslanma, Fiziksel Aktivite.

ABSTRACT

The aging process is an inevitable and natural phase in which the individual undergoes comprehensive
changes in physiological, psychological, and social dimensions. Minimizing the health risks that emerge
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during this period and maintaining the highest possible quality of life largely depend on the lifestyle
choices made by individuals. Scientific studies demonstrate that adequate and balanced nutrition
alongside regular physical activity are two interwoven foundational pillars for a healthy and active later
life. Aging is accompanied by numerous physiological changes, such as a slowing down of the metabolic
rate, alterations in the digestive system, and a decrease in appetite. The key to adapting to these changes
is a revision of nutritional habits. In this study, it is emphasized that older individuals should pay
particular attention to meal planning; frequent, smaller portion sizes can optimize nutrient absorption by
easing digestion. Furthermore, dietary variety and the correct energy balance are vital for preventing
muscle loss (sarcopenia) and reducing the risks of chronic diseases (diabetes, hypertension,
osteoporosis). Specific attention must be paid to the adequate intake of micro and macro-nutrients,
particularly protein, fiber, Vitamin D, calcium, and Vitamin B12. The second fundamental element
supporting nutrition is physical activity. Regular exercise slows down age-related loss of muscle
strength, preserving the individual's ability to maintain daily living activities independently. It also
significantly reduces the risk of falls by improving balance and coordination. Aerobic exercises that
boost cardiovascular endurance, and weight-bearing activities that support bone health, provide
protection against the most common health problems encountered in old age. The positive effects of
physical activity on mental health are undeniable; it plays a critical role in managing psychological
issues such as depression and anxiety. In conclusion, personalized nutrition and exercise programs,
tailored to the individual's specific needs and health status, are of vital importance in countering the
physiological changes that occur with aging. The disciplined application of these two elements not only
extends lifespan but also forms the foundation for this period to be lived with health, independence, and
a high quality of life. These lifestyle modifications should be encouraged for older individuals to
maintain their well-being and continue their active participation in social life.

Keywords: Nutrition, Aging, Physical Activity.

Giris

Gunilimiizde yalnizca uzun yagamak degil, yasam siiresince saglikli ve kaliteli bir hayat slirdiirebilmek
de biiyiik 6nem tasimaktadir. Yaslanma siirecinde ortaya ¢ikabilecek saglik risklerini en aza indirmek
ve bedensel islevleri koruyabilmek i¢in bireylerin yasam tarzlarinda bilingli ve siirdiiriilebilir tercihler
yapmalar1 gerekmektedir. Bu baglamda, saglikli yas almanin temelini dengeli beslenme aliskanliklar
ile diizenli fiziksel aktivite olusturmaktadir. Her iki unsur da yasa bagl fizyolojik degisimlere uyum
saglamak ve kronik hastaliklarin 6nlenmesinde belirleyici rol oynamaktadir.

Yaglanma, bireylerin fizyolojik, psikolojik ve sosyal yonlerden cesitli degisimlere maruz kaldig1, saglik
sorunlariin daha sik gézlemlendigi dogal bir yasam evresidir. Bu donemin saglikli ve huzurlu bir
sekilde siirdiriilebilmesi, bireylerin yasam bigimlerine gosterdikleri 6zenle dogrudan iligkilidir.
Ozellikle beslenme diizeninin iyilestirilmesi, fiziksel aktivitenin giinliik yasama entegre edilmesi ve
zararli aligkanliklardan uzak durulmasi, yashilikta karsilasilabilecek risklerin azaltilmasinda onemli
katkilar saglar. Yaslilik ve yaslanma kavramlari, yalmzca kronolojik ilerlemeyle simirli olmayan;
fizyolojik kapasitedeki azalmalar, psikolojik degisimler ve sosyal etkilesimlerdeki doniisiimlerle
sekillenen c¢ok boyutlu siireclerdir. Zamanla organizmanin islevsel sistemlerinde meydana gelen
bozulmalar, biyolojik yaslanmanin dogal bir sonucu olarak degerlendirilse de bu dénemi anlamli kilan
o6nemli bir unsur da yagam boyunca edinilen deneyim ve birikimdir. Dolayisiyla yaslilik, yalnizca
bedensel kayiplarla degil, ayn1 zamanda bireyin ge¢cmis yasantisindan siiziilen bilgi ve tecriibelerin bir
yansimasi olarak da ele alinmalidir.

1.1.Beslenme

Insanlik tarihi ile siiregelen ve insanlarin birincil ihtiyaglarindan beslenme; hayatin devamliligini,
sagligin korunmasini, biiylime, olgunlasma, lireme ve gelismenin gergeklesmesi igin beslenme
gereklidir. Beslenme anne karnindan baglayip hayatin sonuna kadar gerekli olan temel ihtiyaglardandir,
beslenme olmadan hayat siiriilemez. Beslenme, yiyeceklerin iiretim asamasindan hiicresel diizeyde
kullanilmasina kadar olan tiim evrelerde insan ile besin arasindaki etkilesimi inceleyen bir bilim alanidir.
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Bu yoniiyle beslenme, insani1 konu alan biyolojik ve toplumsal bilim dallariyla ¢ok yoénlii bir iligki
icerisindedir. (Baysal, 2014)

1.2.Yaslanma

Yaslilik, tiim organizmalarda gézlemlenen evrensel bir biyolojik siirectir. Bu dénem, bireylerin
bedensel ve zihinsel kapasitelerinin geri kazanilamayacak bi¢imde asamali olarak azalmasiyla
tanimlanir. Yashlik, organizmalarda zamanla gelisen ve telafisi miimkiin olmayan biyolojik, bedensel
ve ruhsal doniisiimlerin gozlemlendigi yasam dénemidir. (Kuzu vd., 2019) Diinya Saglik Orgiitii
(WHO), 65 yas ve ilizerindeki bireyleri yashi, 85 yas ve istiinii ise ileri yas grubunda
degerlendirmektedir. Gerontoloji uzmanlar1 ise yaglilik siirecini ii¢ alt evreye ayirmaktadir:

o 65-74 yas aralig1 erken yaslhlik,

o 75-84 yas arasi orta diizey yaglilik

o 85 yas tlizeri ileri donem yaglilik (yashilik ¢agi) olarak siniflandirilmaktadir (Beger ve Ark,
2012).

Yaglanma siireciyle birlikte bireylerin bedensel ve bilissel durumlarinda cesitli doniistimler
gozlemlenmektedir. Fizyolojik yaslanma; organizmanin yapisal biitiinliigiinde ve islevsel kapasitesinde
meydana gelen degisimleri kapsamaktadir. Bu kapsamda; oksijen kullanim yeteneginde azalma, bellek
islevlerinde gerileme, postiiral durusta bozulmalar, cilt dokusunun esnekligini yitirmesi, kirnigikliklarin
belirginlesmesi ve yasla birlikte geri kazanilamayan hiicre kayiplar1 gibi durumlar 6ne ¢ikmaktadir.
Psikolojik yaslanma ise bireyin duygusal tepkilerinde, algisal siireglerinde ve davranig kaliplarinda
ortaya ¢ikan degisimlerle karakterizedir (Soyuer ve Soyuer, 2008:219-224).

1.3.Yashlarda Beslenme

Yaglilik doneminde yeterli ve dengeli beslenmenin ihmal edilmesi, ¢esitli saglik sorunlarinin ortaya
cikmasima neden olabilir. Yagh bireylerde bedensel islevlerin azalmasiyla birlikte hareket etme
yetilerinde de diisiis yasanabilmektedir. Bu tiir kayiplarin varliginda, eger bireyler beslenme
aligkanliklarini ve enerji tiiketimlerine gore almalar1 gereken kalori miktarin1 dengelemezlerse, cesitli
saglik problemleriyle kars1 karsiya kalabilirler. Ancak dengeli bir beslenme diizeni ve saglikli yasam
tarzi benimsenerek yaslanma siireci daha nitelikli bir sekilde siirdiiriilebilir (Baysal, 2003). Yeterli ve
dengeli bir beslenme diizeninde dgiinlerin planli olmas1 biiyiik 5nem tasir. Ozellikle ileri yas gruplarinda
sindirim sisteminin daha rahat ¢alisabilmesi adina, 6gilinlerde alinan besin miktarinin azaltilmasi ve 6giin
sayisinin artirilmasi fayda saglayabilir. Metabolik igleyisin saglikli bigimde siirdiiriilebilmesi igin,
bireyin giinliik yasam kosullar1 gz 6niinde bulundurularak, besinler giinde en az {i¢ kez tiiketilmeli ve
oglinler arasindaki siire 4 ila 5 saat arasinda olmalidir (Anonim, 2004). Saglikli beslenme i¢in agagida
siralanan evrensel ilkelerin bilinmesi 6nem arz etmektedir (A Healthy Lifestyle, 2011):

o Besinlerin cesitliligi temel bir ilkedir; hayvansal kaynakli iiriinler yerine bitkisel kdkenli
gidalarin tercih edilmesi onerilir.

o Gilinlik beslenmede ekmek, tahillar, piring veya patates gibi karbonhidrat kaynaklarina yer
verilebilir.

o Her giin en az 400 gram taze sebze ve meyve tiiketilmesi tavsiye edilmektedir.

o Beden Kitle indeksi (BKI) degerinin 18,5 ile 24,9 arasinda tutulmasi saglikli bir viicut yapist

icin 6nemlidir. Bu hedefe ulagsmak icin diizenli fiziksel aktivite yapilmalidir.

. Gunliik yag alimi kontrol altinda tutulmali; toplam enerji aliminin %30’unu asmamalidir.
Doymus yaglar (hayvansal yaglar) yerine doymamis yaglar (bitkisel yaglar) tercih edilmelidir.

o Yag orami yiiksek kirmizi et yerine; kuru baklagiller, balik, tavuk gibi alternatif protein
kaynaklar tiikketilmesi daha saglikli bir se¢enektir.

1.4.Yaslanma ile Birlikte Goriilen Sorunlar
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Yasli bireylerde zamanla ortaya ¢ikan kronolojik, biyolojik ve fizyolojik doniisiimler; hastaliklara
yatkinhig1 artirmakta, saglikla ilgili komplikasyonlarin goriilme sikligini yiikseltmekte ve eriskin yas
grubuna kiyasla uyku bozukluklarinin daha yaygin hale gelmesine neden olmaktadir. (Razavi vd., 2017).
[leri yas grubundaki bireyler, siiregen agrilar agisindan yiiksek risk tastyan bir niifusu olusturur. Bununla
birlikte, kronik hastaliklar, agr1 sikayetleri, gérme ve isitme duyularindaki azalmalar, bireyin saglik
algist ile saglik hizmetlerine erisim diizeyi gibi etmenler, yashlarin yasam kalitesini ciddi bigimde
olumsuz ydnde etkileyebilir. (Giines, 2018; Ozer dogan vd., 2018).

1.5.Fiziksel Aktivite

Fiziksel aktivite, iskelet kaslarinin kasilmasiyla ortaya ¢ikan, enerji harcamasini artiran ve kalp-
solunum sistemini uyararak farkli diizeylerde yorgunluk hissine yol acan bilingli hareketler biitiiniidiir;
bireyin giinliikk yasaminda, serbest zamanlarinda, ulagim sirasinda ya da mesleki ve ev i¢i sorumluluklart
kapsaminda gerceklestirdigi tiim bedensel hareketleri kapsar. Modern yasam tarzinin bir sonucu olarak
fiziksel hareketsizlik kisa siirede yayginlasmis ve Amerika Birlesik Devletleri Hastalik Kontrol ve
Onleme Merkezleri (CDC), 2011 yilinda yaptig1 agiklamada, duragan yasam bigiminin cocuk ve
yetigkinlerde hastalik yiikiinli artirarak saglik iizerinde ciddi olumsuz etkiler yarattigini bildirmistir
(Zahner ve ark., 2013). Ozellikle yasli bireyler acisindan fiziksel aktivite, yasam kalitesini ve genel
saghigr etkileyebilen, degistirilebilir bir davranigsal risk faktorii olarak degerlendirilmektedir; ileri
yaslarda aktif bir yagsam tarzi benimsemek, diisme ve kirik riskinin azalmasi, yasa bagli kemik mineral
yogunlugu kayiplarinin 6nlenmesi, kardiyovaskiiler dayanikliligin korunmasi ve kas giicilinlin
stirdiiriilmesi gibi pek ¢ok olumlu saglik ¢iktisiyla iligkilendirilmistir. Ancak tiim bu bilimsel kanitlara
ragmen, yas ilerledikge fiziksel aktivite sikliginda ve yogunlugunda belirgin bir azalma egilimi
gozlemlenmektedir (Karan ve ark., 2004:143-147). Bu nedenle yash bireylerin egzersize baglamadan
once bir spor hekimi ya da egzersiz uzmanina danisarak hangi tiirde, ne siklikta ve hangi yogunlukta
fiziksel aktivite yapmalar1 gerektigini 6grenmeleri 6nem tasir; ev ortaminda bile derin nefes alarak
kollar yana a¢gmak, yiiriimek gibi basit hareketler sagligi destekleyici egzersizler arasinda yer alirken,
bireylerin kendilerini giiclii gdstermek amaciyla yarismalar1 ve fiziksel sinirlarini zorlamalar1 ciddi
saglik riskleri dogurabileceginden sakincali kabul edilmektedir (Cindas, 2001; Soygiiden ve Cerit,
2015). Yash bireylerin fiziksel sagligini korumak ve yasam kalitesini artirmak amaciyla ¢esitli egzersiz
tiirleri 6nerilmektedir. Bu kapsamda, kas esnekligini artiran germe egzersizleri; diisme riskini azaltmaya
yardimci olan denge calismalari; kas giiciinii destekleyen kuvvetlendirme egzersizleri; kalp-damar
sagligini iyilestiren aerobik (oksijenli) aktiviteler; zihinsel odaklanmay1 ve bedensel uyumu tesvik eden
Tai Chi Chuan (TCC) uygulamalari; postiir kontrolii ve core bolgesini giiclendiren pilates egzersizleri
ile giinliikk yasamda kolaylikla uygulanabilen yiiriiyiis gibi aktiviteler, yasllar i¢in hem gilivenli hem de
faydali segenekler arasinda yer almaktadir. Bu egzersizler, bireyin fiziksel kapasitesine ve saglik
durumuna gore uyarlanarak siirdiiriilebilir bir hareketlilik saglamada 6nemli rol oynar.

1.6. Yaslanmayla Degisen Ozellikler

Yaslanma ile kas kiitlesinde ve kaslarin iirettigi kuvvette belirgin bir azalma meydana gelir. ileri
yaslarda kas liflerinin sinirsel uyarilara yanit verme hiz1 diiser ve refleks yanitlar1 daha zayif hale gelir.
Ayrica kas dokusu iginde yag birikiminin arttigi, yani hiicreler arasi yag oranmin yikseldigi
gozlemlenmektedir. Arastirmalar, 30 yas sonrasinda kas giiclinde her on yilda yaklasik %10-15
oraninda bir azalma yasandigini ve bu azalmanin 50 yasindan itibaren daha da hizlandigini ortaya
koymaktadir (Glindiiz, 2000: 70—74). Fiziksel hareketliligin azalmasiyla birlikte viicutta yag dokusunun
artmasi, 6zellikle abdominal bolgedeki yag birikiminin belirginlesmesi, insiilin direncinin gelisiminde
etkili bir faktor olarak degerlendirilmektedir (Kalyon, 1997: 45—147). Yaslanma siireciyle birlikte viicut
bilesiminde belirgin degisiklikler meydana gelir; yag dokusu artarken, yagsiz viicut kiitlesinde azalma
gozlemlenir. Bu degisimlere karsilik olarak diizenli egzersiz ve fiziksel aktiviteler, viicut sistemlerinin
daha dengeli ve etkili ¢aligmasina katki saglayarak kronik hastaliklarin ortaya ¢ikma riskini azaltmada
o6nemli bir rol oynar (Bektas ve ark., 2009).

2. YONTEM

Bu calisma kapsaminda, yaslanma siirecinde beslenme ve fiziksel aktivitenin saglik iizerindeki
etkilerini incelemek amaciyla nitel bir literatiir taramasi gergeklestirilmistir. Tarama siirecinde Google
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Scholar, Ulusal Tez Merkezi ve DergiPark gibi giivenilir akademik veri tabanlart kullanilmis;

“beslenme”, “yaslanma”, “fiziksel aktivite”, “saglikli yaslanma” ve “yasam kalitesi” gibi anahtar
kelimelerle yapilan aramalar sonucunda elde edilen giincel tezler, hakemli makaleler ve bilimsel raporlar

degerlendirmeye alinmistir.

_ 3. BULGULAR
Tablo 1. Fiziksel Aktivitenin Yaslanma Uzerindeki Etkileri.
Makale Bashg Sonug Kaynaklar
Copenhagen Consensus statement | Fiziksel aktivite, yaslilarda kardiyovaskiiler, | (Yu et al.,
2019: physical activity and ageing | bilissel ve fonksiyonel kapasiteyi artirir; riskler | 2025)
uygun aktivite secimiyle azaltilabilir
The impact mechanism of physical | Orta ve yiiksek yogunluklu fiziksel aktivite, | (Kanning &
activity levels on active aging | aktif yaglanmay1 olumlu etkiler; yas, donem ve | Schlicht,
among middle-aged and older | kohort farkliliklar: dnemlidir 2008)
adults
Physical activity in older age: | Diizenli fiziksel aktivite, hastalik ve kirilganlik | (Zhang et
perspectives for healthy ageing and | riskini azaltir; katilim diisiik, sosyal destek | al., 2025)
frailty onemli
Effect of Physical Activity/Exercise | Egzersiz, oksidatif stres ve inflamasyonu | (Galli et al.,
on Oxidative ~ Stress  and | azaltir, kas ve damar fonksiyonunu iyilestirir 2018)
Inflammation in  Muscle and
Vascular Aging
Physical activity is associated with | Fiziksel aktivite, epigenetik yaslanmay1 | (Moreno-
slower epigenetic ageing Findings | yavaslatir; bagisiklik ve kardiyovaskiiler saglik | Agostino et
from the Rhineland study aracilik eder al., 2020)
Physical activity and healthy aging | Fiziksel aktivite, kardiyovaskiiler, kemik ve | (Zhu et al.,
biligsel saglikta olumlu etki gdsterir 2023)
The impact of physical activity on | Her diizeyde fiziksel aktivite, saglikli yaglanma | (Hyvérinen
healthy ageing trajectories: | ve diisiik engellilik riskiyle iligkili etal., 2025)
v evidence from eight cohort studies
o
(@] Physical activity and healthy | Fiziksel aktivite, saglikli yaslanma ile tutarli | (Gu & Li,
M ageing: A systematic review and | sekilde pozitif iligkilidir 2025)
@ meta-analysis of longitudinal cohort
O
P studies
A
] Physical Activity to Counter Age- | Aerobik ve direng egzersizleri, biligsel | (Hamer et
8 Related Cognitive Decline: Benefits | fonksiyonlari ve ruh halini iyilestirir al., 2014)
(@) of Aerobic, Resistance, and
5 Combined Training
Updating the Evidence for Physical | Fiziksel aktivite, kirtlganlik ve bagimliligi | (Assar et
Activity: Summative Reviews of | azaltir; politika destegi gereklidir al., 2022)
the Epidemiological Evidence,
December 23-25, 2025
Istanbul, Tiirkiye 129




GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Prevalence, and Interventions to
Promote "Active Aging"

Physical Activity Is Associated

Orta-yogunluklu fiziksel aktivite, epigenetik

(Erickson et

year nationwide population-based
longitudinal study

With Decreased Epigenetic Aging: | yaslanmayi azaltir al., 2022)
Findings From the Health and

Retirement Study

A life  fulfilled:  positively | Fiziksel aktivite, yaslilarda yasam amacini ve | (Meredith
influencing physical activity in | 6zsaygiy: artirir etal., 2023)
older adults — a systematic review

and meta-ethnography

Physical exercise, cognition, and | Egzersiz, bilissel ve beyin sagligini destekler; | (Connelly,
brain health in aging etkiler orta diizeyde 2020)
Associations  Between  Leisure- | Artan fiziksel aktivite, biyolojik yaslanma | (McPhee et
Time Physical Activity and | belirteglerinde iyilesme saglar al., 2016)
Metabolomics-Based Markers of

Biological Aging in Late Midlife

Cognitive Aging and the Promise of | Fiziksel  aktivite,  bilisgsel  yaslanmay1 | (Bangsbo et
Physical Activity yavaglatabilir ve bilissel fonksiyonu artirabilir | al., 2019)
Physical activity guidelines for | Egzersiz, fonksiyonel kapasiteyi artirir; | (Chodzko-
older people: knowledge gaps and | kisisellestirilmis rehberler gereklidir Zajko et al.,
future directions 2009)
Global consensus on optimal | Cok Dbilesenli egzersizler, saglikli yasam | (Westerterp
exercise  recommendations  for | siiresini uzatir; kisisellestirilmis programlar | et al., 2021)
enhancing healthy longevity in | onerilir

older adults (ICFSR)

Effects of Exercise and Aging on | Egzersiz, kas kiitlesi ve giicindeki yasa bagl | (Fox et al.,
Skeletal Muscle azalmay yavaslatir 2023)
Physical Activity for an Aging | Fiziksel aktivite, yaglilarda yasam kalitesini ve | (Zhao et al.,
Population saglhigin artirir 2025)
Multi-trajectories  of  physical | Aktif kalmak veya aktif hale gelmek, mortalite | (Fielding,
activity and health in aging: A 20- | ve engellilik riskini azaltir 2024)

Bu tablo, fiziksel aktivitenin yaslanma {izerindeki etkilerini inceleyen giincel ve kapsamli ¢aligsmalari
Ozetlemektedir. Bulgular, diizenli fiziksel aktivitenin yaslanma siirecinde hem biyolojik hem de
psikososyal agidan ¢ok yonlii faydalar sagladigim gostermektedir. Ozellikle aerobik ve direng
egzersizlerinin, biligsel fonksiyon, kas giicii, epigenetik yaslanma ve genel saglik {izerinde olumlu
etkileri vurgulanmaktadir (Yu et al., 2025; Galli et al., 2018; Moreno-Agostino et al., 2020; Hyvirinen
et al., 2025; Hamer et al., 2014; Connelly, 2020; McPhee et al., 2016; Bangsbo et al., 2019; Westerterp
et al., 2021; Fox et al., 2023; Fielding, 2024).
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Arasgtirmalar, yash bireylerin fiziksel aktiviteye katilimimi artirmak i¢in sosyal destek, grup aktiviteleri
ve kisisellestirilmis programlarin 6nemine dikkat ¢ekmektedir (Zhang et al., 2025; Assar et al., 2022;
Chodzko-Zajko et al., 2009; Westerterp et al., 2021). Ayrica, epigenetik yaslanma, kas fonksiyonu ve
biligsel saglik gibi biyolojik gostergeler tizerinde de fiziksel aktivitenin olumlu etkileri kanitlanmigtir
(Galli et al., 2018; Moreno-Agostino et al., 2020; Erickson et al., 2022; McPhee et al., 2016; Fox et al.,
2023).

Beslenme davraniglar yaslanma siirecini 6nemli 6l¢iide etkiler ve saglikli yaglanma i¢in dengeli, besin
degeri yiiksekdiyetlerin 6nemi arastirmalarca desteklenmektedir. Diisiik karbonhidratli, sebze, meyve,
kuruyemis, tam tahil, balikve doymamis yaglar acisindan zengin diyetler; kardiyovaskiiler hastalik,
obezite ve telomer kisalmasi riskini azaltarakbeyin sagligini korur ve yasam kalitesini artirir (Leitdo et
al., 2022; Dominguez et al., 2022; Fekete et al., 2022).Akdeniz, DASH ve Okinawa gibi diyet modelleri,
kronik hastaliklarin 6nlenmesi ve biligsel fonksiyonlarinkorunmasinda etkilidir; ayrica kalori kisitlamasi
ve bitki temelli beslenme saglikli yaglanmay1 destekler (Bojang &Manchana, 2023; Tessier et al., 2025;
Hu, 2023). Biiyiik kohort ¢alismalari, saglikli beslenme ve diizenli fizikselaktivitenin biyolojik
yaslanmay1 yavaslattigini, inflamasyon ve kan lipidlerini diisiirdigiini gostermektedir (Thomaset al.,
2023; Wang et al., 2024). Yasl bireylerde beslenme yetersizlikleri ve enerji yogun ancak besin degeri
diisiikgidalarin tiikketimi yaygin olup, bu durum sarcopenia, biligsel gerileme ve bagisiklik zayifligi gibi
sorunlara yolagabilir; bu nedenle erken beslenme miidahaleleri ve rutin taramalar 6nemlidir (Roberts et
al., 2021; Shlisky et al.,2017). Sonu¢ olarak, saglikli yaslanmay1 desteklemek icin beslenme
davranislarinin iyilestirilmesi, bireysel ihtiyaglarauygun diyet planlar1 ve kamu sagligi politikalarinin
gelistirilmesi gerekmektedir (Leitdo et al., 2022; Hu, 2023; Feketeet al., 2022; Shlisky et al., 2017).

Tablo 2. Beslenme Aliskanliklarinin yagliliga atkileri

Makale Basligi Sonug Kaynak

Nutrition and Healthy Aging: A Dengeli, besin degeri yiiksek diyetler (Meyve, (Bojang &

Review sebze, tam tahil, saglikli yaglar) yaslilarda Manchana,
kronik hastalik riskini azaltir, fiziksel ve 2023)
biligsel fonksiyonlar1 destekler

Healthy Diet for Healthy Aging Bitki temelli diyetler, bilissel, psikolojik ve (Yeungetal.,
fiziksel saghgi iyilestirir; saglikli yaslanma 2021)
icin multidisipliner yaklasimlar 6nerilir

Healthy Aging and Dietary Diyet kaliplar1 (Akdeniz, DASH vb.) kronik (Dominguez

Patterns hastalik insidansini azaltir, yasam siiresini ve et al., 2022)
kalitesini artirir

Optimal dietary patterns for Bitki agirlikli, az islenmis gidalarla zengin (Tessier et

healthy aging diyetler saglikli yaslanma olasiligini artirir; al., 2025)
islenmis gidalar olumsuz etkiler

Employing Nutrition to Delay Bitki temelli diyetler telomer saghigimi (Polom &

Aging: A Plant-Based Telomere- koruyarak hiicresel yaslanmay1 yavaslatir; Boccardi,

Friendly Dietary Revolution islenmis  gidalar  telomer  kisalmasim 2025)
hizlandirir

Healthy Aging-Nutrition Matters:

Saglikli diyetler yasa bagh hastaliklar1 onler;

(Roberts et

Start Early and Screen Often yaslilarda beslenme yetersizlikleri yaygm, al., 2021)
erken miidahale gereklidir
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Diet strategies for promoting Saglikli kilo ve beslenme, kronik hastalik (Hu, 2023)
healthy aging and longevity: An riskini azaltir; kiiltiirel ve bireysel farkliliklar
epidemiological perspective g6z oniinde bulundurulmalt

The Effect of Nutrition on Antioksidan, omega-3 ve lif agisindan zengin (Leitdo et al.,
Aging—A Systematic Review diyetler yaslanma biyobelirteglerini olumlu 2022)
Focusing on  Aging-Related etkiler

Biomarkers

Nutritional Considerations for Beslenme, sarcopenia, bilissel gerileme ve (Shlisky et
Healthy Aging and Reduction in bagisiklik zayiflig1 gibi yasa bagli durumlar al., 2017)
Age-Related Chronic Disease etkiler; beslenme destegi kritik

Nutrition Strategies Promoting Akdeniz diyeti ve oru¢ benzeri yaklagimlar (Fekete et al.,
Healthy Aging: From yaslanma siirecini yavaslatir, kardiyovaskiiler 2022)
Improvement of Cardiovascular ve beyin sagligini destekler

and Brain Health to Prevention of

Age-Associated Diseases

Yapilan incelemelere gore; Akdeniz, DASH ve Okinawa gibi diyet modelleri, kronik hastaliklar
onleyerek yasam kalitesini artirmaktadir. Ayrica, telomer saglig1 ve yaslanma biyobelirtecleri lizerinde
beslenmenin olumlu etkileri gosterilmistir. Yaglilarda beslenme yetersizliklerinin erken tespiti ve
miidahalesi, yasa bagli hastaliklarin 6nlenmesinde kritik rol oynamaktadir. Sonug olarak, bireysel ve
kiiltiirel farkliliklar goz oOniinde bulundurularak, saglikli beslenme stratejilerinin gelistirilmesi ve
yayginlastirilmasi gerekmektedir (Bojang & Manchana, 2023; Tessier et al., 2025; Polom & Boccardi,
2025; Hu, 2023; Shlisky et al., 2017; Fekete et al., 2022).

SONUC

Yaslanma stireciyle birlikte bireylerin fizyolojik, biligsel ve psikososyal alanlarda ¢esitli degisimler
yasamasi, saglikli yagsamin siirdiiriilebilmesi adina beslenme ve fiziksel aktiviteyi daha da 6nemli hale
getirmektedir. Bu donemde uygulanan dengeli bir beslenme plani, yasa bagli metabolik degisimlere
uyum saglarken; diizenli fiziksel aktivite, hem kas-iskelet sistemini desteklemekte hem de yasam
kalitesini artirmaktadir. Yash bireylerin bireysel ihtiyaclarina gore sekillendirilen bu iki temel unsur,
yalnizca hastaliklarin 6nlenmesinde degil, ayn1 zamanda aktif ve bagimsiz bir yasamin siirdiiriilmesinde
de belirleyici rol oynamaktadir. Dolayisiyla yaslilik doneminde saglikli yas almanin yolu, beslenme ve
hareketin bir biitiin olarak ele alinmasindan gegmektedir.
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OZET

Polikistik over sendromu (PKOS), lireme ¢agindaki kadinlarda en sik goriilen endokrin ve metabolik
bozukluklarindan biridir. PKOS; insiilin direnci, dislipidemi, hiperandrojenizm, kronik inflamasyon ve
abdominal obezite gibi klinik bulgularla seyretmektedir. Son on yilda yapay zekd (YZ) ve makine
ogrenimi (MO) modelleri, PKOS’un tanilanmasi, fenotiplerinin ayristirilmasi ve metabolik-hormonal
parametrelerin 6ngoriilmesi amaciyla yaygin bir sekilde kullanilmaya baglanmistir. YZ modelleri; yas,
biyokimyasal parametreler, antropometrik ol¢iimler, metabolik veriler, ultrasonografik bulgular ve
genetik belirtegler gibi ¢ok boyutlu veri kaynaklarini isleyerek dogruluk seviyesi yiiksek bir tahmin
performansi ortaya koymaktadir. Bununla beraber, beslenme verilerinin YZ modellerinde yeterince
temsil edilmedigi goriilmektedir. Glisemik yiik, diyet Oriintiisii, enerji dengesi, viicut agirligi degisimi
ve makro besin 6gelerinin dagilimi gibi degiskenler PKOS’un metabolik ve hormonal profilini dogrudan
etkilemektedir. Ancak bu degiskenlerin YZ temelli 6ngorii modellerine entegrasyonu sinirli olmaktadir.
Bu derleme, son 10 senede yayimlanan ¢alismalar 1siginda PKOS’ta metabolik ve hormonal
parametrelerin YZ ile tahmin edilmesinde beslenmenin roliinii degerlendirmeyi amaglamistir. YZ
modellerinin LH/FSH, AMH, HOMA-IR, testosteron, lipid profili gibi kritik parametreleri yiiksek
dogruluk oraniyla tahmin edebildigi buna karsin diyet kalitesi, glisemik yiik, makro besin dgelerinin
dagilimi ve viicut agirhigr degisimi gibi degiskenlerin modellerde nadir olarak yer aldig1 saptanmustir.
Bu caligsma, kisisellestirilmis beslenme yaklasimlarinda YZ’nin potansiyelini ortaya koymakta; bu
potansiyelin etkin bir sekilde kullanilabilmesi igin veri kalitesinin artirilmasi, beslenme verilerinin
standardize edilmesi ve YZ modellerine biitiinciil bir sekilde entegre edilmesi gerektigini
vurgulamaktadir.

Anahtar Kelimeler: PKOS, yapay zeka, metabolik ve hormonal parametreler, beslenme.

ABSTRACT

Polycystic ovary syndrome (PCOS) is one of the most common endocrine and metabolic disorders in
women of reproductive age. PCOS is characterized by clinical features such as insulin resistance,
dyslipidemia, hyperandrogenism, chronic inflammation and abdominal obesity. Over the past decade,
artificial intelligence (Al) and machine learning (ML) models have been increasingly utilized for the
diagnosis of PCOS, the differentiation of its phenotypes and the prediction of metabolic—hormonal
parameters. Al models can process multidimensional data sources, including age, biochemical
parameters, anthropometric measurements, metabolic indicators, ultrasonographic findings and genetic
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markers, thereby yielding a high level of predictive accuracy. However, nutritional variables are
insufficiently represented within these Al models. Variables such as glycemic load, dietary patterns,
energy balance, body weight changes and macronutrient distribution directly influence the metabolic
and hormonal profile of PCOS. Nevertheless, the integration of these nutritional variables into Al-based
predictive models remains limited. This study aimed to evaluate the role of nutrition in the Al-driven
prediction of metabolic and hormonal parameters in PCOS based on studies published over the last
decade. It was observed that Al models can accurately predict critical parameters such as LH/FSH ratio,
AMH, HOMA-IR, testosterone and lipid profiles, whereas variables including dietary quality, glycemic
load, macronutrient distribution and body weight changes are rarely incorporated in these models. This
review highlights the potential of Al in personalized nutrition approaches and emphasizes the necessity
of improving data quality, standardizing nutritional variables and integrating them into Al models in a
comprehensive manner in order to fully realize this potential.

Keywords: PCOS, artificial intelligence, metabolic and hormonal parameters, nutrition.

GIRIS

Polikistik over sendromu (PKOS), etiyolojisi ve klinik seyri itibartyla ¢cok boyutlu ve karmasik bir
endokrin bozukluktur. Diinya genelinde tireme ¢agindaki kadinlarin yaklagik %8-13’iinii etkilemektedir.
PKOS sadece tireme sagligint degil ayn1 zamanda kardiyovaskiiler ve metabolik sagligi da etkileyen
O6nemli bir halk saglig1 sorunudur. PKOS’lu kadinlarin %70’inden fazlasinda insiilin direnci goriilmekte
olup tip 2 diyabet, hipertansiyon ve dislipidemi prevalansi anlamli olarak yiiksektir (Teede vd., 2023).
Son yillarda PKOS’un fenotipik cesitliligini anlamak ve bireysellestirilmis tedavi yaklagimlari
gelistirmek amaciyla yapay zeka (YZ) modellerine duyulan ilgi artmistir. YZ ve makine 6grenimi (MO)
teknikleri, biiylik veri kiimelerini analiz etme ve degiskenler arasindaki karmasik iligkileri agiga ¢ikarma
becerileri sayesinde PKOS’ un yonetimini kolaylastirma potansiyeline sahiptir. Bu modeller, metabolik
ve hormonal belirteglerin erken donemde yiiksek dogruluk oraniyla 6ngdriilmesine imkan taniyarak
Klinisyenlere yeni araglar saglamaktadir. Bununla beraber PKOS un yonetiminde beslenmenin kritik
roliine ragmen, beslenme degiskenlerinin YZ modellerinde ¢ogunlukla gz ardi edildigi goriillmektedir.
Bu durum, YZ sonuglarinin gergek yasam miidahalelerine uygulanabilirligini sinirlamaktadir (Verma
vd., 2024). Bu derleme, PKOS’ta metabolik ve hormonal parametrelerin YZ ile dngdriilmesinde
beslenmenin roliinii kapsamli bir ¢ercevede degerlendirmeyi amaglamaktadir.

PKOS’ta Metabolik ve Hormonal Degisiklikler

Polikistik over sendromu; ovulasyon bozuklugu, insiilin direnci, hiperandrojenemi, abdominal obezite,
bozulmus glikoz metabolizmasi, dislipidemi ve diisiik dereceli inflamasyon gibi birbiriyle iliskili
metabolik ve hormonal diizensizliklerle karakterizedir. Bu nedenle PKOS, yalnizca fertilite ile sinirl
bir saglik sorunu olarak degil, yasam boyu siiren risklerin eslik ettigi sistemik bir durum olarak ele
alinmalidir (Teede vd., 2018).

Metabolik Degisiklikler
Insiilin Direnci ve Hiperinsiilinemi

Insiilin direnci, PKOS un en belirgin metabolik bilesenlerinden biridir. Caligmalar, PKOS’lu kadinlarmn
o6nemli bir kisminda hatta normal viicut agirligina sahip olanlarda dahi insiilin direnci oldugunu
gostermektedir (Dunaif, 2020; Rashidi vd., 2022). Periferik dokularda insiiline yanitin azalmasiyla
pankreas beta hiicreleri dengeleyici bir yanit olarak daha fazla insiilin salgilamakta ve bunun sonucunda
hiperinsiilinemi gelismektedir. Hiperinsiilinemi, yalnizca glukoz metabolizmasinin bozulmasina katkida
bulunmakla kalmamakta, ayn1 zamanda yumurtaliklarda bulunan teka hiicrelerinde androjen iiretimini
arttirmaktadir. Karacigerde cinsiyet hormonu baglayici globulin sentezini azaltarak serbest testosteron
diizeylerini de ylikseltmektedir. Boylece hiperinsiilinemi, PKOS’ta hem metabolik disfonksiyonun hem
de hiperandrojeneminin merkezinde yer alan mekanizmalardan biri haline gelmektedir (Dunaif, 2020).
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Tip 2 Diyabet Riski

Insiilin direncine eslik eden bozulmus glukoz metabolizmasi, PKOS’lu kadinlarda geng yaslardan
itibaren disglisemi gelisimine zemin hazirlamaktadir. Prospektif kohort calismalarinda, PKOS
varliginin, bozulmus glukoz toleransi ve tip 2 diyabet gelisimi acisindan 4-8 kata varan risk artisiyla
iliskili oldugu bildirilmektedir. Ozellikle oral glukoz tolerans testi sonuclarinda, aghk glukozu normal
sinirlarda olsa bile postprandiyal glukoz yanitin bozuldugu ve bunun insiilin direncinin yansimast
oldugu gosterilmistir. Bu bulgular, PKOS’lu bireylerde disglisemi ve diyabet taramasinin, diger risk
gruplarina kiyasla daha erken yaslarda ve daha sik araliklarla yapilmasi gerektigini gdstermektedir
(Stepto vd., 2019).

Obezite ve Viicut Yag Dagilimi

Obezite, PKOS’lu kadinlarda genel popiilasyona kiyasla anlamli derecede daha yiiksek bir prevalansla
goriilmektedir fakat PKOS’ta metabolik risk yalnizca beden kiitle indeksine (BKI) gore
belirlenmemektedir. Normal BKI’ye sahip PKOS fenotiplerinde bile viseral yag dokusunun arttigi,
abdominal yaglanmanin belirgin oldugu ve bunun insiilin direnciyle giiclii bir iliski gosterdigi
bildirilmistir. Abdominal obezite ile bel ¢evresindeki artis, metabolik sendrom bilegenlerinin geligimini
hizlandirmakta, inflamatuvar yanit1 giiclendirmekte ve kardiyovaskiiler hastalik riskini arttirmaktadir.
Bu nedenle PKOS’ta viicut agirliginin yan sira yag dagilimimin da degerlendirilmesi klinik agidan 6nem
tagimaktadir (Barber & Franks, 2021).

Dislipidemi

PKOS’ta sik gbzlenen bir diger metabolik bozukluk dislipidemidir. Tipik lipid profili; artmus trigliserit
diizeyleri, diisiik HDL kolesterol konsantrasyonlar1 ve siklikla artmig LDL kolesterol ile karakterizedir.
Insiilin direnci, hepatik lipoprotein sentezi ve klirensi bozarak aterojenik lipoprotein partikiillerinin
artisgtna  sebep olurken hiperandrojenemi de yag dokusu metabolizmasint degistirerek lipid
dengesizligini pekistirmektedir. Bu lipid profili, premenopozal donemde daha ateroskleroz gelisimi igin

uygun bir zemin hazirlamakta ve PKOS’lu kadinlarin ilerleyen yaslarda kardiyovaskiiler hastaliklar
acisindan daha yiiksek risk altinda olabilecegini diigiindiirmektedir (Wild vd., 2018).

Diisiik Dereceli Inflamasyon ve Oksidatif Stres

PKOS, kronik diistik dereceli inflamasyon ve artmis oksidatif stres ile de iligkilidir. C-reaktif protein,
timor nekroz faktor-o (TNF-a) ve interlokin-6 (IL-6) gibi inflamatuvar belirteglerin PKOS’lu
kadinlarda saglikli kontrollere kiyasla daha yiiksek bulundugu bildirilmektedir. Artmis inflamatuvar
yanit, insiilin sinyal yollarini bozarak insiilin sinyal yollarin1 bozarak insiilin direncinin derinlesmesine
katkida bulunmakta; oksidatif stres ise endotel fonksiyonunu ve vaskiiler sagligi olumsuz etkileyerek
kardiyometabolik riskin artmasina zemin hazirlamaktadir (Ali vd., 2023). Bu veriler, PKOS un
metabolik bilesenlerinin yalnizca glukoz ve lipid metabolizmasiyla sinirli olmadigini, inflamatuvar
stireclerin de tabloya anlamli sekilde eslik ettigini gdstermektedir.

Hormonal Degiliklikler
Hiperandrojenemi

PKOS’un temel hormonal 6zelliklerinden biri olan hiperandrojenemi hem klinik (hirsutizm, akne,
androgenik alopesi) hem de biyokimyasal (artmig total ve/veya serbest testosteron, DHEA-S) bulgularla
kendini gostermektedir. Yumurtaliklarda bulunan teka hiicrelerinde androjen sentezinin artisi,
liteinlestirici hormon (LH) fazlaligi ve hiperinsiilinemiyle sinerjik etkilesim sonucunda ortaya
¢ikmaktadir. Karacigerde cinsiyet hormonu baglayici globulin sentezinin azalmasiyla serbest androjen
orani artmakta ve bu durum hiperandrojenik belirti ve bulgularn klinik siddetiyle iliskili olmaktadir.
Artmis androjen seviyeleri ayrica folikiil gelisimini bozmakta ve anovulatuvar dongiilerin devamliligina
stirdiiriilmesine katkida bulunmaktadir (Escobar-Morreale, 2018).

Gonadotropin Bozukluklar

PKOS’ta hipotalamo-hipofizer-ovaryen aksin diizeninde bozulma s6z konusudur. Gonadotropinlerin
aralikli salimimindaki degisiklikler sonucunda LH diizeyleri siklikla artarken folikiil stimiile edici
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hormon (FSH) diizeyleri normal ya da hafif diisiik kalmakta ve béylece LH/FSH orani yiikselmektedir.
Bu hormonal desen, baskin folikiil gelisiminin baskilanmasina ve kronik anovulasyona zemin
hazirlamaktadir. Ovulasyonun diizenli ger¢eklesmemesi hem infertilite hem de menstrual
diizensizliklerin ana mekanizmalarindan birini olusturmaktadir (Taylor vd., 2020).

Anti-Miillerian Hormon (AMH)

Anti-Miillerian hormon (AMH) diizeyleri, PKOS ta siklikla belirgin sekilde yiiksek olup antral evredeki
folikiil sayisindaki artis1 yansitmaktadir. Artnus AMH {iretimi, folikiil gelisiminin erken evrelerinde
negatif geri bildirim yaratarak folikiil olgunlagmasini baskilayabilmekte ve ovulasyon bozukluguna
katkida bulunabilmektedir. Son yillarda AMH, PKOS tanisinda ve fenotipik ayrimda yardimci
biyobelirteclerinden biri olarak 6nerilmekte olup 6zellikle ultrason bulgularinin yorumlanmasinin zor
oldugu durumlarda ek bilgi saglamaktadir (Pigny vd., 2016).

Adipozinler ve Diger Hormonel Diizenleyiciler

PKOS’ta yalnizca klasik seks hormonlar1 ve gonadotropinlerde degil ayn1 zamanda adipozinler ve enerji
metabolizmasini diizenleyen hormonlarda da degisiklikler gézlenmektedir. Adiponektin diizeylerinin
diistik olmasi, insiilin duyarliliginda azalma ve artmis kardiyometabolik riskle iliskilendirilirken; leptin,
resistin ve visfatin gibi adipozinlerin artmis seviyeleri hem inflamatuvar siirecleri hem de enerji
dengesini olumsuz yonde etkileyebilmektedir. Bu hormonlardaki dengesizlikler, PKOS’taki metabolik
bozukluklar1 pekistiren ve sendromun kronik dogasini besleyen ek bir endokrin arka plan
olusturmaktadir (Tsiotra vd., 2023).

Metabolik ve Hormonal Degisikliklerin Klinik Sonuclari

PKOS’ta gézlenen metabolik ve hormonal diizensizlikler, klinik diizeyde birbirini besleyen bir dongii
olusturmaktadir. Metabolik disfonksiyon, hiperandrojenemi ve ovulatuvar bozukluklar, menstrual
diizensizlik ve infertilite gibi iireme saglig1 sonuglarini olumsuz etkilerken; ayn1 zamanda tip 2 diyabet,
metabolik sendrom, hipertansiyon ve kardiyovaskiiler hastalik gibi uzun dénem komplikasyon riskini
belirgin sekilde artirmaktadir (Teede vd., 2023). Bu nedenle, PKOS’un yonetiminde, metabolik ve
hormonal parametrelerin biitiinciil olarak degerlendirilmesi, yalnizca kisa donem semptom kontrolii
degil, uzun dénem saglik sonuglarinin iyilestirilmesi agisindan da kritik neme sahiptir.

Yapay Zeka

Yapay zeka, akilli bilgisayar sistemlerinin olusturulmasiyla ilgilenen bilgi islem biliminin bir alt
alanidir. Yapay zekay: kullanarak insan benzeri muhakeme yeteneklerine sahip sistemler gelistirmek
miimkiindiir. Yapay zeka uygulamalar1 arasinda konugma tanima programlari, robot bilimi, otomatik
ceviri programlari, simiilatorler, ses analizorleri ve program ¢dzme teoremleri bulunmaktadir Hamet &
Tremblay, 2017). Giiniimiizde yapay zeka teknolojisi insan hayat1 {izerinde oldukca biiyiik bir etkiye
sahip olup iletisim, tiretim, mithendislik ve saglik gibi ¢esitli alanlarda uygulamalari bulunmaktadir.
Yapay zeka, saglik sistemi {izerinde olumlu bir etki yaratabilmekte, kisisellestirilmis tip, profesyonellere
hizli teshis, diyete iliskin hastaliklar ve ilag tasarimi da dahil olmak iizere hastalik degerlendirmesi ve
izleme konularinda destek olabilmektedir. Ayrica biiylik miktarda verinin tek bir platformda
yorumlanmasina ve toplanmasina olanak saglayabilmekte olup dogru ve hizli bir sekilde geri
bildirimlerle zaman alan prosediirlerden kaginarak maliyetleri dnemli dl¢lide azaltabilmektedir (Singer
ve ark., 2024).

PKOS ve Yapay Zeka
PKOS’ta Yapay Zekd Uygulamalarinin Geligimi

PKOS arastirmalarinda YZ kullaniminin baslangici, fenotip siiflandirma ¢aligmalarina dayanmakta;
daha sonra metabolik sendrom riski, insiilin direnci, ovulasyon durumu, tedavi yaniti ve iireme
sonuglarinin Ongoriilmesine yonelik daha karmasik modellere dogru ilerlemektedir. Geleneksel
istatistiksel yaklagimlar, ¢ogu zaman ¢ok boyutlu klinik degiskenler arasindaki dogrusal olmayan
iligkileri agiklamakta yetersiz kalirken YZ modelleri bu iliskilere esnek yapilar1 sayesinde daha yiiksek
dogruluk oranlariyla yaklasabilmektedir. Yapilan ¢aligmalar, random forest, gradient boosting, destek
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vektor makineleri (SVM) ve yapay sinir gibi algoritmalarin PKOS tanis1 ve metabolik risk tahmininde
klasik modellerden daha iistiin performans gosterebildigini ortaya koymustur (Kaya vd., 2021; Panjwani
vd., 2025).

Metabolik ve Hormonal Parametrelerin Ongériilmesinde YZ Modelleri

PKOS’ta YZ kullaniminin en ¢ok aragtirildig1 alanlardan biri metabolik sonuglarin tahmin edilmesidir.
Insiilin direncinin YZ modelleriyle 6ngoriilmesine yonelik calismalar, klinik ve biyokimyasal
degiskenlerin birlikte degerlendirildigi modellere %80’in iizerinde dogruluk oranlarimin elde edildigini
gostermektedir. Bazi ¢alismalar, HOMA-IR cut-off degerlerinin Stesine gegerek yas, trigliserit diizeyi,
bel cevresi, androjen profili gibi degiskenleri entegre eden modellerin risk siniflamasinda daha hassas
sonuglar irettigini bildirmistir (Zhang vd., 2020; Huang vd., 2022). Bu modeller yalnizca insiilin
direncini degil ilerleyen senelerde ortaya cikabilecek tip 2 diyabet riskini de dngérme potansiyeline
sahiptir (Zhang vd., 2020).

Hormonal parametrelerin ongoriillmesi de YZ’nin PKOS’taki 6énemli kullanim alanlarindan biridir.
AMH diizeyleri, LH/FSH orami ve androjen profili gibi hormonlara dayali 6ngorii modelleri, PKOS
fenotiplerinin ayriminda ve anovulasyon riskinin belirlenmesinde umut verici sonuglar ortaya
koymaktadir. Yapay sinir aglar ile olusturulan modeller, 6zellikler ultrason bulgularinin degisken
oldugu olgularda, hormonal verilerin kombine edilmesiyle daha giivenilir tahminler yapabilmektedir.
YZ modelleri ayrica ovulasyon indiiksiyonu, metformin tedavisi veya viicut agirligi kaybina yanit gibi
klinik siireclerde bireysellestirilmis tedavi Ongoriileri sunarak hasta yoOnetimini optimize etmeyi
miimkiin kilmaktadir (Wang vd., 2021).

Kullamilan Algoritmalar ve Model Performansi

PKOS c¢aligmalarinda kullanilan YZ algoritmalar1 arasinda lojistik regresyonun genisletilmis
versiyonlari, XGBoost, random forest, destek vektor makineleri ve derin 6grenme tabanli yapay sinir
aglan yer almaktadir. Bu modellerin performansi genellikle ROC egrisi altinda alan (AUC), duyarlilik,
Ozgiillik ve dogruluk gibi Oolgiitlerle degerlendirilmistir. Random forest ve gradient boosting
algoritmalarinin 6zellikle metabolik risk tahmininde yiiksek performans gosterdigi, derin 6grenme
modellerinin ise biliyiik veri setlerinde hormon profillerinin 6ngoériillmesinde daha tistiin oldugu
belirtilmektedir (Liv vd., 2022). Model basarisini etkileyen en 6nemli unsurlar arasinda veri kalitesi,
orneklem biiytikliigi, degiskenlerin gesitliligi ve 6zellikle yasam tarz1 faktorlerinin modele dahil edilip
edilmemesi bulunmaktadir. Cogu model yalnizca antropometrik ve biyokimyasal gostergeleri igerirken
beslenme verilerinin, diyet kalitesinin veya fiziksel aktivite diizeylerinin modele dahil edilmedigi
goriilmektedir. Bu durum, YZ’nin PKOS baglaminda sahip olabilecegi 6ngérii giicliniin bir boliimiiniin
kullanilmadigin1 gostermektedir (Wang vd., 2021).

Giincel Calismalardan Ornekler ve Kamitlar

Son yillarda yapilan ¢alismalarda, PKOS tanisinin YZ algoritmalari ile %85-95 dogrulukla tahmin
edilebildigi gosterilmistir (Kaya vd., 2021). Insiilin direncinin 6ngériilmesine yonelik bir ¢alismada,
random forest modelinin AUC degerinin 0,90’1n iizerinde oldugu bildirilmis; hormonal bozukluklarin
tahmininde kullanilan sinir ag1 modellerinin de benzer sekilde yiiksek dogruluk sagladigi goriilmiistiir
(Zhang vd., 2020). Tiip bebek tedavisinde ovulasyon yanitin1 dngéren bir ¢alisma; yas, AMH, BKi ve
ultrason bulgularim birlikte degerlendirerek klasik klinik skorlamalardan daha basarili sonuglar elde
etmistir (Wang vd., 2021). Bu bulgular, PKOS’un kompleks biyolojisi anlamada ve bireysellestirilmis
tedavi stratejileri gelistirmede YZ modellerinin onemli bir tamamlayici ara¢ olabilecegini
gostermektedir. Ancak modellerin klinik kullanima gegebilmesi i¢in veri standardizasyonunun
artirllmasi, farkli popiilasyonlarda dis dogrulamanin yapilmasi ve beslenme ile yasam tarzi
parametrelerinin modele daha sistematik sekilde entegre edilmesi gerekmektedir (Wang vd., 2021).

Metabolik Parametrelerin Yapay Zekd ile Tahmini

PKOS’ta metabolik bozukluklar, hastaligin fenotipik gesitliligini belirleyen temel bilesenlerdir. Insiilin
direnci, glukoz intoleransi, viseral yaglanma, dislipidemi ve metabolik sendrom bilesenleri en sik
goriilen metabolik anormallikler arasinda yer almaktadir. YZ algoritmalari, bu parametreleri yiiksek
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dogruluk oranlartyla tahmin ederek klinik agidan énemli kazanimlar saglamaktadir. Insiilin direnci,
PKOS’un en belirgin metabolik 6zelligidir ve kadinlarin yaklasik %70’ inde goriilmektedir. Son yillarda
yapilan ¢aligmalar, HOMA-IR diizeylerinin YZ ile tahmininde Random Forest, XGBoost ve Lojistik
Regresyon modellerinin yiiksek performans gosterdigini ortaya koymustur (Panjwani vd., 2025). Bu
modellerde en etkili prediktérler aclik insiilini, bel cevresi, trigliserit diizeyi, BKI ve yas olarak
belirlenmistir. Viicut yag kompozisyonu, PKOS’ta metabolik riskin énemli gostergelerden biridir.
Viseral yag hacminin tahmininde ANN ve SVM algoritmalar1 6ne ¢ikmaktadir (Wang vd., 2025).
Ozellikle ultrasonografik goriintiilerin konvoliisyonel sinir aglari (CNN) ile analiz edilmesi, viseral
yaglanmasinin non-invaziv ve diisiik maliyetli maliyetli olarak tahmin edilmesini saglamistir.
Dislipidemi bilesenleri (yiiksek TG, diisiik HDL), XGBoost ve Random Forest modelleriyle basarili
sekilde siniflandirilmigtir (Agirsoy vd., 2025). Ancak bu ¢alismalarin ¢ogunda beslenme ile illigkili
degiskenlerin modele dahil edilmedigi goriilmektedir; oysa diyet yag kalitesi, omega-3 alimi ve lif
tilketimi dislipidemi {izerinde dogrudan etkiye sahiptir (Barrea vd., 2019). Metabolomik veriler de YZ
uygulamalarinda yaygin sekilde kullanilmaya baslanmistir. Folikiiler sivi, serum metabolitleri ve
lipidomik profilleri analiz edildigi c¢alismalarda, PKOS fenotiplerinin ANN ve Random Forest
modelleriyle %85-92 dogrulukla ayristirilabildigi bildirilmistir Diyetin metabolomik profil {izerindeki
giicli etkisi goz oOniine alindifinda bu alan beslenme-YZ entegrasyonu ic¢in 6nemli bir firsat
yaratmaktadir (Yasar vd., 2025).

Hormonal Parametrelerin Yapay Zeka ile Tahmini

PKOS’ta hormonal diizensizlikler, fenotip belirlemede ve klinik tanida kritik bir role sahiptir. YZ
algoritmalari, hormonal parametrelerin tahmininde ¢esitli basarilar gostermistir. En sik c¢aligilan
hormonal belirteglerden biri AMH’dir. AMH diizeyi, yumurtalik rezervi ve PKOS fenotiplerinin
ayrigmasinda onemli bir gostergedir. Modeller, ultrasonografik bulgular ve klinik verilerle AMH
diizeyini tahmin etmede yiiksek performans saglamistir (Lim vd., 2023). Hiperandrojenemi PKOS’un
temel hormonal 6zelligidir. Total testosteron, serbest testosteron ve androstenedion gibi gdstergelerin
YZ ile tahmin edildigi calismalarda ANN ve XGBoost modelleri %80’in tizerinde dogruluk rapor
etmistir (Verma vd., 2024). LH/FSH orani ise ovulasyon bozuklugunun 6nemli bir belirteci olup bu
parametrenin tahmininde lojistik regresyon ve sinir ag1 modelleri etkili bulunmustur (Teede vd., 2023).
Hormonal parametreleri tahmin eden YZ modellerinin ortak eksikligi, beslenme ile iliskili degiskenlerin
modele entegre edilmemesidir. Oysa glisemik yiik, diyetin makro bilesimi, viicut agirligi kayb1 ve diyet
oOriintiisii testosteron ve insiilin diizeylerinde dogrudan degisikliklere neden olabilmektedir (Barrea vd.,
2019). Mevcut literatiir, hormonal tahmin modellerinin gii¢lii olmakla birlikte biitiinciil yaklasimdan
uzak oldugunu isaret etmektedir.

Beslenme ve Yapay Zeka Entegrasyonu

YZ ile beslenme entegrasyonu, PKOS yonetiminde kigisellestirilmis miidahalelerin gelistirilmesi
acisindan 6nemli bir potansiyel tasimaktadir. Beslenme, PKOS’ta metabolik ve hormonal yanitin temel
belirleyicisi olmasina ragmen, mevcut YZ modellerinde oldukga sinirli diizeyde temsil edilmektedir.
Bunun baglica nedenleri arasinda beslenme verisinin 6z-bildirim temelli olmasi, 6l¢iim ve kayit
yontemlerinde standardizasyon eksikligi, besin ¢esitliliginin fazla olmasi ve verinin
sayisallastirilmasindaki metodolojik metodolojik giigliikler yer almaktadir (Solat vd., 2025). Literatiir
diisiik glisemik indeksli diyetlerin insiilin yanitin1 azalttigi, Akdeniz tipi beslenmenin inflamatuvar
belirtegleri diisiirdiigii ve vicut agirligi kaybinin testosteron diizeylerini iyilestirdigi ¢ok sayida
calismayla ortaya konmustur (Barrae vd., 2019). Bu iliskilerin YZ modellerine entegre edilmesi hem
metabolik hem hormonal 6ngorii giictinii artirma potansiyeli tasimaktadir. Nitekim CGM (Continuous
Glucose Monitoring) verilerinin YZ algoritmalari ile analiz edildigi ¢alismalarda, bireyler glisemik yanit
profillerine dayali beslenme Onerilerinin olusturulabildigi ve metabolik sonuglarin iyilestirilebildigi
gosterilmistir (Hall vd., 2021; Zeevi vd., 2015). Beslenme verilerinin YZ modellerine daha basaril
entegrasyonu i¢in dijital besin gilinliighi ve fotograf tabanli porsiyon tanima gibi mHealth tabanl
yaklagimlar, metabolomik ve mikrobiyota verilerinin entegrasyonu ve bireye 0zgii metabolik
simiilasyon olusturan dijital ikiz yaklasimi potansiyel yontemler olarak one ¢ikmaktadir (Zierer vd.,
2018; Bruynseels vd., 2018). Bu stratejilerin uygulanmasi, PKOS ydnetiminde bireysellestirilmis diyet
planlarinin gelistirilmesine ve tedavi etkinliginin artirilmasina 6nemli katkilar saglayabilir.
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YONTEM

Bu ¢aligma bir derleme makalesi olarak tasarlanmis olup 2015-2025 yillar1 arasinda yayimlanan bilimsel
literatiiriin sistematik sekilde incelenmesiyle olusturulmustur. Literatiir taramas1 PubMed, Scopus ve
Web of Science elektronik veri tabanlarinda gerceklestirilmis; “PKOS”, “artificial intelligence”,
“machine learning”, “nutrition”, “diet pattern”, “metabolic prediction” ve “hormonal prediction” anahtar
kelimeleri kullanilarak Ingilizce yayimlanms giincel ¢alismalar degerlendirilmistir. Tarama siirecinde
oncelikle baglik ve 6zetler incelenmis, ardindan uygun bulunan makalelerin tam metinlerine ulagilmstir.
Bu derleme; PKOS’ta metabolik veya hormonal parametreleri inceleyen, yapay zekd veya makine
Ogrenimi algoritmalari kullanan, beslenme degiskeni iceren veya beslenme ile iliskili ¢ikarimlar yapan
ve insan Orneklemi {lizerinde yiiriitiilmiis arastirmalarla sinirli tutulmustur. Bu kapsam disinda kalan
calismalar degerlendirmeye alinmamistir. Hari¢ birakma kriterlerini hayvan deneyleri, yalnizca
farmakolojik tedaviyi degerlendiren calismalar, beslenme verisi bulunmayan yapay zeka uygulamalari
ve metodolojik agidan yetersiz bigimde raporlanmig calismalar olusturulmustur. Tiim segilim siireci
boyunca aragtirmalarin metodolojik kalitesi, kullanilan algoritmalarin acikligi, veri igerigi ve sonuglarin
klinik a¢idan yorumlanabilirligi dikkate alinmistir. Elde edilen bulgular sentezlenerek giincel literatiirii
yansitan biitlinciil bir degerlendirme olusturulmustur.

TARTISMA

Bu derleme, yapay zeka ve makine 6grenimi modellerinin PKOS’un metabolik ve hormonal 6zelliklerini
yiiksek dogruluk oranlartyla 6ngorebildigini gostermektedir. Ozellikle random forest, gradient boosting
ve derin 6grenme tabanli yontemlerin, insiilin direnci, metabolik sendrom riski, LH/FSH orani ve
ovulasyon bozuklugu gibi ¢ok degiskenli biyolojik siirecleri etkili bigimde tahmin edebildigi
bildirilmistir (Zhang vd., 2020; Kaya vd., 2021; Li vd., 2022). Bu yontemler, klasik istatistiksel
modellerin yakalayamadigi1 dogrusal olmayan iliskileri tanimlayabilme yetenekleri sayesinde, PKOS’un
karmasik metabolik yapisin1 daha uygun bir analitik ¢er¢eve sunmaktadir. Bununla birlikte, mevcut
caligmalarin ¢gogunda beslenme verilerinin modellemeye sinirli diizeyde entegre oldugu goriilmektedir.
Beslenme, PKOS’un hem patofizyolojisinde hem de klinik seyrinde belirleyici bir faktordiir. Enerji
dengesi, viicut agirligi degisimi, makro besin dagilimi, glisemik yiik ve diyet kalitesi, PKOS’ta insiilin
direnci, hiperandrojenemi ve inflamasyon {izerinde dogrudan etkiye sahiptir (Teede vd., 2018; Barber
& Franks, 2021).

Literatiirdeki metadolojik bosluklardan ilki, beslenme verilerinin standardize edilmemis olmasidir.
Caligmalar farkli araglar (24 saatlik hatirlatma, besin tiikketim sikligi, besin giinliigii) kullanmakta ve
beslenme degerlendirmelerinin dogrulugu arastirmadan arastirmaya degismektedir. Bu farkliliklar, YZ
modellerine entegre edilen beslenme verisin kalitesini diisiirmekte ve karsilastirilabilirligi
stmirlamaktadir. Tkinci bosluk, glisemik yiik, yag asidi profili, lif alimi1 veya diyet kalite skorlar1 gibi
diyetin metabolik sonuglarla gii¢li iligkisi oldugu bilinen gostergelerin YZ calismalarinda nadiren
kullanilmasidir (Moran vd., 2022). Bu durum, beslenme-metabolik yanit iliskisinin modellerde
yeterince temsil edilmedigini gostermektedir. Bir diger onemli sinirhilik; viicut agirhigi kaybi, makro
dagilim degisimleri ve enerji alimi gibi terapotik agidan belirleyici beslenme degiskenlerinin model
disinda birakilmasidir. Oysa randomize kontrollii klinik ¢aligmalar, %5-101uk viicut agirligi kaybinin
instilin duyarliligini artirdigini, menstrual diizeni iyilestirdigini ve hiperandrojenemi iizerinde anlamli
etkiler yarattigin1 gostermektedir (Moran vd., 2011; Stepto vd., 2019). Bu giiclii klinik etkilerin YZ
modellerine yansimamasi, model performansinin potansiyel olarak oldugundan daha diisiik kalmasina
neden olmaktadir. Son olarak dijital saglik verileri, metabolomik profiller ve beslenme bilgilerini
birlikte ele alan biitiinlesik modellerin sinirli sayida olmasi énemli bir arastirma acigidir. Oysa multi-
omik yaklasimlar, PKOS’un biyolojik heterojenligini agiklamada giiglii araglardir ve YZ ile birlikte
kullanildiginda hastalik fenotiplerinin daha dogru 6ngoriilmesini saglayabilmektedir. Bu entegrasyonun
eksikligi hem metabolik hem hormonal tahminlerin daha ileri diizeyde kisisellestirilmesini
engellemektedir (Goodarzi vd., 2022). Tiim bu bulgular 15181nda, YZ modellerinin PKOS’u anlamada
6nemli bir ara¢ oldugu ancak beslenme verisini sistematik ve standardize edilerek modellerin merkezine
yerlestirilmesi gerektigi goriilmektedir. Diyetisyen, endokrinolog ve veri bilimciden olusan
multidisipliner ekiplerin birlikte ¢aligmas1t hem metabolik hem hormonal 6ngoriilerin daha giiglii oldugu
klinik karar destek sistemlerinin gelistirilmesine katki saglayacaktir. Bu tiir biitiinlesik yaklagimlar,
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PKOS yénetiminde kisiye 6zgii beslenme miidahalelerinin daha etkili planlanmasini ve YZ’nin klinik
uygulamalarda daha yaygin kullanilmasini miimkiin kilacaktir.

SONUC

PKOS, metabolik ve hormonal agidan son derece heterojen bir sendrom olup uzun dénem
kardiyometabolik sonuglar ve yasam kalitesi iizerinde 6nemli etkilere sahiptir. YZ ve MO tabanli
modeller, bu karmasik yapinin anlasilmasi ve bireysellestirilmis risk tahminlerinin yapilmasi i¢in giiglii
araclar sunmaktadir. Literatiirde, PKOS’ta insiilin direnci, metabolik sendrom gelisimi, hormonal profil
ve tedavi yanitini tahmin etmeye yonelik ¢cok sayida YZ ¢aligmasi bulunmakla birlikte, bu modellerin
biiylik ¢ogunlugu beslenme verilerini ya hi¢ icermemekte ya da yalnizca obezite durumu gibi dolayl
gostergeler tlizerinden beslenmeyi temsil etmektedir. Oysa beslenme; insiilin duyarliligi, viicut
kompozisyonu, inflamasyon, oksidatif stres ve hormonal regiilasyon gibi PKOS patogenezinin temel
mekanizmalarin1 dogrudan etkileyen modifiye edilebilir bir faktoérdiir. Bu nedenle, PKOS’ta metabolik
ve hormonal parametrelerin YZ ile Ongoriilmesinde ayrintili diyet alim verilerinin, diyet kalitesi
indekslerinin ve beden kompozisyonu oOlgiimlerinin sistematik bigimde modele dahil edilmesi
gerekmektedir. Gelecekte, ¢ok merkezli, biiylik 6rneklemli ve standardize veri toplama protokollerine
sahip beslenme odakli YZ c¢alismalariyla klinik diyetisyenler ve veri bilimcilerin is birligi icinde
calistig1, aciklanabilir ve kullanici dostu karar destek sistemlerinin gelistirilmesi miimkiindiir. Boylece
PKOS yonetiminde beslenme temelli, YZ destekli ve gercekten kisisellestirilmis yaklagimlarin rutin
klinik pratige entegre edilmesi hedeflenmelidir.
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ABSTRACT

Inflammatory Bowel Disease (IBD) is a chronic disorder encompassing Crohn’s disease and ulcerative
colitis. In ulcerative colitis, the primary organ affected is the colon. It is a recurrent and chronic disease
of unknown etiology, characterized by non-transmural inflammation confined to the colon and rectum.
In contrast, Crohn’s disease can involve any segment of the gastrointestinal tract and is considered a
transmural inflammatory disease, extending beyond the mucosal layer into the deeper layers of the
intestinal wall. In the absence of disease-modifying therapies, it generally progresses over time, and
approximately 50% of patients develop fistulas or strictures within 20 years after diagnosis. Diagnosis
of IBD is most commonly made between the ages of 20 and 40. The disease cannot be completely cured
with medication in the long term and is associated with significant morbidity. Although the exact cause
of IBD remains unclear, the Western lifestyle is believed to play a major role in its pathogenesis.
Moreover, environmental risk factors, immune dysfunction, and genetic predisposition are now widely
recognized contributors to its development. Among the environmental determinants, diet is considered
a key factor influencing IBD onset and progression. Over the years, the treatment approach for IBD has
shifted from merely controlling symptoms to achieving sustained clinical remission and even
histological healing. Studies investigating the relationship between diet and IBD have shown that
Mediterranean, vegetarian, vegan, low-calorie, and intermittent fasting dietary patterns may have
beneficial effects on disease outcomes. Dietary interventions have thus emerged as a complementary
component of the multidisciplinary management of IBD. Their potential benefits extend from disease
prevention and management of active symptoms to addressing complications such as malnutrition.
However, as reported in many studies, nutritional therapy is still often neglected in clinical practice.
Current guidelines and research advocate for the active involvement of multidisciplinary teams in the
management of IBD. Such collaboration has been shown to improve both clinical outcomes and
treatment processes. Nevertheless, economic limitations and other systemic barriers often prevent the
establishment and effective functioning of these multidisciplinary teams, leading to partial compliance
with guideline recommendations.

Keywords: Inflammatory Bowel Disease, Multidisciplinary Approach, Dietitian, Nutritional Therapy,
Crohn’s Disease, Ulcerative Colitis.

1.Introduction

Inflammatory bowel disease (IBD) is an idiopathic and chronic disease that includes Crohn's disease
and ulcerative colitis, characterized by intermittent periods of remission and acute flares (1,2). In
ulcerative colitis, the main affected organ is the colon, and only the mucosal layer is inflamed in this
disease. Any part of the gastrointestinal system, which extends from the mouth to the anus, is considered
Crohn's disease if the disease frequently affects deeper layers beyond the mucosa (3). In these diseases,
diagnosis is usually made between the ages of 20 and 40, but it may occur at any age (4). In addition,
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there are also reports of differences in the age range for IBD, including an increase in children with IBD
in some countries (5).

IBD is unable to be treated with medication in the long term and causes morbidity (6). Furthermore,
IBD causes a multitude of health problems, including intestinal strictures, fistula formation, infection,
sclerosing cholangitis, bleeding, and cancer, and can even lead to fatal outcomes, all of which place an
undeniable burden on healthcare systems (4). Although the exact causes of IBD development remain to
be determined, these related diseases have long been considered a problem in Western societies, and it
is believed that the Western lifestyle plays a significant role in the pathogenesis of these diseases (6). In
addition to these, it is now widely accepted that environmental risk factors, a weakened immune system,
and genetic predisposition also play a role in the development of IBD (7). In recent years, IBD has
become a global problem due to its increasing prevalence, especially in developing countries, with
approximately 7 million people known to be diagnosed with IBD (4, 7, 8).

IBD develops and progresses differently in each individual; therefore, it needs a multidisciplinary
approach under the guidance of a gastroenterology unit (1). In this approach, understanding and
personalizing evidence-based interventions along with patients is crucial for optimal treatment (9).

Crohn's disease and ulcerative colitis are the two main diseases of IBD, affecting approximately 0.3-
0.5% of the world's population (10, 11). Crohn's disease was first described as "regional ileitis" by
Crohn, Ginzburg, and Oppenheimer in a case series presented at the annual meeting of the American
Medical Association in 1932 (12). In 1793, Matthew Baillie reported the first evidence of the disease
now known as ulcerative colitis. Samuel Wilks, in 1859, later used the term "ulcerative colitis" in
London for a patient with an intestinal disorder that would likely be classified as a chronic disease today
(13). Although ulcerative colitis was officially documented for the first time in 1859, it was not widely
recognized as a clinical condition until the early 20th century (14).

2. Pathophysiology and Etiology of IBD ulcerative colitis is a chronic disease of unknown etiology
characterized by inflammation of the colorectum, which is recurrent and limited to the colon, typically
non-transmural (15-17). Common symptoms include abdominal pain, diarrhea, and mucopurulent
(mixed mucus and pus) stools. Due to its inflammatory nature, which is characterized by recurrence and
periods of remission, it can lead to progressive intestinal damage and an increased risk of cancer if
appropriate treatment is not administered (17).

In the past, ulcerative colitis was considered to be a completely mucosal, non-fibrotic condition that
only occasionally led to cumulative intestinal damage. Current evidence, however, supports the idea that
the condition is progressive, showing that ulcerative colitis is not limited to mucosal damage but can
also cause structural damage (16).

Unlike ulcerative colitis, Crohn's disease is considered a transmural disease that can affect any part of
the gastrointestinal system and extends beyond the mucosal surface to deeper layers of the intestinal
wall. In the absence of disease-modifying drugs, it generally progresses over time, and fistulas and
strictures develop in approximately 50% of patients after 20 years of diagnosis (16). Patients with
Crohn's disease frequently experience recurrent and ongoing episodes that include diarrhea, abdominal
pain, rectal bleeding, and malnutrition. Most Crohn's disease patients require lifelong care, including
medication and surgery, due to their clinical and histological characteristics. For effective treatment of
Crohn's disease, it is crucial to identify patients at higher risk for negative effects of the disease and to
initiate suitable therapy early in its clinical phase (18, 19).

In the etiology of IBD, individuals' immune systems, genetic diversity, and environmental variables can
all play a role (20). Examples of these include a person's diet, smoking habits, different immunological
reactions, and changes in the gut microbiota. Some epidemiological studies have shown that ulcerative
colitis is less genetically predisposed than Crohn's disease (21).

The intestinal mucosa is a structure composed of goblet cells, Paneth cells, immune cells, stroma, and
epithelial cells (20,22). The human microbiota consists of 10-100 trillion microorganisms and over 1000
different kinds of bacterial organisms (11,23). Colon epithelial cells and the microbiota coexist in
balance in the colon (22). The microbiota synthesizes short-chain fatty acids (SCFAS) such as butyric
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acid, propionic acid, and acetate, which provide energy for the intestinal epithelium by breaking down
the carbohydrates and oligosaccharides consumed through diet (11, 24).

Epithelial cells play a role in both innate and acquired mucosal immunity and coordinate absorption
processes (22). These cells also form a physical barrier against the contents of the intestinal lumen. This
epithelial barrier is composed of unique cells with different purposes, originating from stem cells at the
base of the crypts (22).

In IBD, the symbiotic relationship between the gut commensal microbiota and the mucosal immune
system is disrupted, and some studies have observed a marked difference between the microbiota of
IBD patients and that of healthy individuals (11, 22). Disruption of the mucosal barrier allows bacterial
products to pass by, leading to direct interaction with immune cells (18). While a damaged epithelial
barrier is seen in both Crohn's disease and ulcerative colitis, it has been found that goblet cells are
reduced in ulcerative colitis and increased in Crohn's disease (22, 25). While a healthy microbiota plays
arole in the development of a natural immune system and preventing the growth of invasive pathogens,
unwanted infections effortlessly colonize and invade the gut due to imbalances in microbial
homeostasis, increasing the risk of immune response in individuals and leading to the development of
IBD (11, 18).

Although the exact genetic reason for Crohn's disease and ulcerative colitis is still unknown, significant
improvement has been made in understanding the role of genetics in IBD over the past few years (26).
In 2001, the first genetic component linked to the development of Crohn's disease was found to be a
mutation containing the “Nucleotide-Binding Oligomerization Domain 2 Gene (NOD2)”. The NOD2
gene is responsible for encoding a protein that acts as a receptor, recognizing components of the cell
walls of pathogenic bacteria, and is known as a significant genetic risk factor for Crohn's disease (18,
27). Although people with a family history may be predisposed to this disease, its development is
primarily dependent on the phenotypic characteristics of the disease. Ulcerative colitis can also result
from mutations in the 1L-10 receptor (ILLORA and IL10RB) (27). It has been reported that first-degree
relatives of people with Crohn's disease have approximately eight times the risk of developing IBD,
while first-degree relatives of people with ulcerative colitis have four times the risk of developing IBD.
This situation indicates that a positive family history is an increased risk factor for IBD (28, 29).

One of the important environmental factors in the development of IBD is nutrition (31). Dietary habits
affect the gut microbiome, regulate immune responses, and maintain the integrity of the intestinal
barrier. The Western diet, rich in red and processed meats, sugar, saturated fats, and ultra-processed
foods, and poor in fruits and vegetables, has been frequently associated with an increased risk of IBD
and worsening of its symptoms (32,33). In this dietary pattern, consuming particularly large amounts of
red meat can lead to a decrease in SCFAs and an increase in bacterial metabolites such as ammonia and
sulfide (31). This type of diet also leads to gut dysbiosis by reducing microbial diversity (32). Its
prevalence is also rapidly increasing worldwide, and for these reasons, it has begun to become a serious
public health problem, especially in Western countries (34).

2.1. Treatment and Prevention of IBD

The treatment of IBD has undergone a significant shift from an approach focused on controlling the
disease's symptoms to a more comprehensive method aimed at achieving permanent clinical remission
and even histological healing (35). Nevertheless, the primary goal of IBD treatment is to achieve clinical
remission, defined as the absence of symptoms such as abdominal pain, diarrhea, and rectal bleeding
(36). To achieve remission, pharmaceutical treatments such as corticosteroids, aminosalicylates,
immunomodulators, biological drugs, or small molecules for induction therapy are usually required,
depending on the intensity of the disease, and surgical re-section is performed if needed (35-37). Another
treatment method is to achieve long-term remission thru the use of specific inhibitors of tumor necrosis
factor (TNF). This has made it possible to alter the course of IBD in this significant number of patients
(38).

In the last few years, both patients and healthcare professionals have been concentrating more on the
potential role of diet in the treatment of IBD. After being diagnosed with IBD, patients often decide to
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change their eating habits to reduce gastrointestinal symptoms and manage intestinal inflammation (39).
Diet, smoking, and antibiotic use are also widely accepted as modifiable factors, especially in patients
with mild to moderate IBD (40, 41).

While Western lifestyles have been determined to have negative effects on the development of IBD and
the development of the disease, studies on the impact of diet on IBD have observed that dietary patterns
such as the Mediterranean diet, vegetarian, vegan, and low-calorie or intermittent fasting have positive
effects (42, 43). Some studies have used nutritional models such as the autoimmune protocol diet, high-
fiber diet, highly restrictive diet, specific carbohydrate diet, personalized elimination diet, and food-
specific immunoglobulin G4 (IgG4)-guided elimination diet in the treatment of IBD. The main
characteristic of most of these diets is that nutrients are initially removed from the diet, then
reintroduced, and processed foods are eliminated (44).

The current epidemiological findings cannot fully explain which foods may cause IBD episodes and
progression of the disease, some data suggest that individuals who consume more fruits and vegetables
may have a lower risk, while those who consume more animal-based fats and sugar may have a higher
risk (43, 45). In some studies conducted with pediatric and adolescent patients, enteral nutrition has been
observed to have positive effects, especially on the course of Crohn's disease (46, 47).

In a study, the aim was to evaluate the effectiveness of the Crohn's Disease Exclusion Diet (CDED),
which is specific to Crohn's disease, in achieving remission in adult IBD patients. Clinical remission
was achieved in 76.7% of patients at 6 weeks of treatment and in 82.1% at 12 weeks. As a result, CDED
has been found to be an effective treatment for achieving remission in the adult population (46). In
another study, it was found that despite an increase in the number of hospitalizations in recent years, the
surgery rate for Crohn's disease decreased from 10% to 8.8%, and for ulcerative colitis, from 7.7% to
7.5% (48).

A study aimed at comparing serum vitamin D levels in IBD patients with healthy individuals and
evaluating the relationship between vitamin D and inflammatory markers found a statistically significant
inverse correlation between low vitamin D levels and high inflammatory marker levels. As a result, the
authors concluded in this study that IBD patients have low vitamin D levels, which may play a role in
the pathogenesis of the disease (49).

In a study investigating the nutritional perspectives and actions of a large population of IBD patients
and assessing their impact on patients' daily activities, 15.6% of patients believed that diet could trigger
the disease. While 57.8% of patients believe that nutrition can play a role in a relapse of the disease,
40% of patients identify nutrition as a direct risk factor for relapse. 73% of patients stated they had
received nutritional counselling previously. 66.8% reported that they often avoid eating some of the
foods they enjoy to prevent recurrence. The study found that most IBD patients avoid specific foods and
that their dietary habits and behaviors have a strong impact on how they socialize (50).

Table 2.1. Components of Common Diets Studied for IBD (43)

Diet Model Included in the Diet Not Included in the Diet

Mediterranean Diet Vegetables,  Fruits,  Whole | High Red Meat Consumption, Sugar,
grains, Nuts, Olive oil Sweets, Processed meats

Vegetarian/Vegan Vegetables,  Fruits, Whole | Vegetarian: Meat +/- Fish/Seafood, eggs

Diet grains, Nuts, Vegetable oils Vegan: Meat, Fish/Seafood, Eggs, and

Other Animal Products
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Specific Most Vegetables, Fruits, Meat Grains,  Potatoes, Yams, Corn,
Carbohydrate Diet Processed/Smoked Meats, Milk and
Dairy Products
Gluten-Free Diet Includes all gluten-free foods, | Grains containing gluten: Wheat, Rye,
including potatoes, corn, soy, | Barley, Oats, etc.
rice, etc.
Calorie Low calorie intake  or

Restriction/Fasting (intermittent) fasting

2.2. The Importance of Dietitian-Physician Collaboration in IBD Treatment, Implementation
Models, and Case Studies

In the past few years, holistic treatment methods have been carried out worldwide with the aim of
providing more extensive and holistic care to patients with chronic diseases (51, 52). Dietary
interventions have begun to emerge as a valuable component of the multidisciplinary approach to IBD
management. The effects of these interventions range from preventing diseases to treating active
symptoms and addressing complications such as malnutrition (42).

In a cohort study, results related to IBD were evaluated between patients who received an integrative
treatment approach and those who did not. When comparing patients treated with an integrated approach
to those not treated with an integrated approach, the risk of surgery related to IBD and the risk of
hospitalization in patients with ulcerative colitis were found to be lower in the treated group (51).

A study aims to investigate the impact of multidisciplinary team care with a adequate nursing presence
on patients with Crohn's disease and ulcerative colitis who reached clinical remission. The study
concluded that multidisciplinary team care can increase the self-efficacy of IBD patients who reach
clinical remission and facilitate their living conditions, but the content of the mentioned
multidisciplinary team was not explained beyond the nursing staff (53). In a study conducted in South
Korea, dietitians were listed among the core members in the treatment of IBD, along with
gastroenterologists, IBD nurses, colorectal surgeons, psychologists, endoscopists, radiologists,
pathologists, and pharmacists (52). Similarly, in a study aimed at improving patient care, providing
multidisciplinary contributions to the patient's care plan, sharing experience and expertise, improving
patient outcomes, offering the best possible care to the patient, and reaching consensus on the treatment
of IBD patients, it was agreed that colorectal surgeons, radiologists, gastroenterologists, specialist
nurses, dietitians, histopathologists, and coordinators should be the main members of the
multidisciplinary team (54).

In the 2023 clinical nutrition guidelines for inflammatory bowel disease published by the European
Society for Clinical Nutrition and Metabolism (ESPEN), the current guideline update was developed by
a multidisciplinary expert group representing different professional groups, including dietitians, nurses,
pediatricians, physicians, and surgeons (55).

A study published in 2025, emphasizing the importance of nutrition not only in preventing but also in
treating IBD, led to the creation of the first European Crohn's and Colitis Organization (ECCO)
consensus on dietary treatment for IBD, providing evidence-based recommendations to guide clinical
practice (56). Another 2025 study emphasizes that the best IBD management guidelines recommend
multidisciplinary treatment models, but dietitians are not included in many multidisciplinary teams (57).
In contrast, research has shown that multidisciplinary teams, including dietitians, improve patients'
disease outcomes and economic efficiency (57-59).

In a study examining the performance of multidisciplinary teams for IBD patients, most
multidisciplinary interactions were successful in terms of both process and clinical outcomes (59). In
another study, a survey of 120 IBD centers in Italy revealed that only 35.5% of these centers had a
dietitian. It has been observed that there is a multidisciplinary team in 52 centers, but only 22 of these
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teams include dietitians. In conclusion, this study found that nutritional care for IBD patients in Italy
appears to be quite inadequate (60).

The British Society of Gastroenterology aimed to provide comprehensive, up-to-date, and evidence-
based recommendations for the ideal management of ulcerative colitis and Crohn's disease in adults
aged 16 and over, as stated in the consensus guidelines for the management of IBD in adults. They
emphasized the importance of a multidisciplinary team including dietitians and nutritionists, in addition
to pharmacological treatments, surgical methods, and nutritional and dietary interventions (61).

Similarly, ESPEN offers a multidisciplinary approach to clinical nutrition in IBD. In the 2017 and 2023
guidelines, in addition to nutritional recommendations and evidence, the importance of a dietitian and
nutritionist, as well as the contribution of a multidisciplinary team to the situation, are frequently
mentioned (55,62).

In a multinational randomized clinical trial, the objective was to compare the tolerance and effectiveness
of a Crohn's disease elimination diet with partial enteral nutrition in inducing and maintaining
corticosteroid-free remission against specialized enteral nutrition, which is the current gold standard in
this field of studies. A 12-week prospective study was conducted in children with mild to moderate
Crohn's disease, and it was found that the Crohn's disease elimination diet, with partial enteral nutrition,
was more easily adapted than exclusive enteral nutrition on its own. It also showed superior sustained
remission and decreases in inflammation at 12 weeks (63).

A study conducted in New Zealand aimed to gather information from patients, dietitians, and
gastroenterologists regarding nutritional care for IBD. Surveys developed using combinations of
techniques were administered to IBD patients, dietitians, and gastroenterologists. As a result of the
study, 97% of gastroenterologists reported that IBD patients ask questions about nutrition, while 57%
stated that there are not enough dietitians to fulfill the needs of their patients. The authors found the
dietary treatment for IBD offered in New Zealand to be inadequate, and they recommend consistent
care, more resources, training for dietitians on IBD, and the establishment of a more robust team model
with a multidisciplinary team to improve therapies (57).

3. Conclusion

The role of nutrition in the prevention, treatment, and remission of IBD has been proven by numerous
studies. In many studies conducted in the last few years, new treatment methods are being used for IBD
treatment and remission, and the importance of nutrition is also being frequently emphasized. In
contrast, as seen in many studies, nutritional therapy is often overlooked. Current guidelines and studies
emphasize the active role of a multidisciplinary team in the treatment of IBD, but due to economic
constraints and other limitations, forming and actively involving a multidisciplinary team cannot fully
comply with the guidelines. It is observed that a multidisciplinary approach is not always or cannot be
included in IBD, which is particularly closely related to nutrition. In conclusion, nutrition is as important
as medication and surgical treatments in the prevention, treatment, and lifelong follow-up of IBD
patients, and this process should be provided by a multidisciplinary team including a dietitian. It is
considered that further studies should be conducted in light of current evidence.
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ABSTRACT

This study examines the green marketing communication employed by food companies in Poland and
Sweden to identify the themes and concepts used in communicating sustainability practices. It also
focuses on how these strategies align with the Triple Bottom Line (TBL) sustainability framework —
environmental, social, and economic dimensions. Using content analysis of publicly available
sustainability reports of food companies, we identified key themes and concepts showing the food
companies' approaches to communication strategies. Data collection involved a combination of web
scraping and manual verification. Lists of companies' web links were obtained from lusha.com, a
platform that ranks top companies by country. A total of 187 website links for Polish companies and
243 for Swedish companies were found on Lucha.com. Among these, 19 Polish food and 26 Swedish
food companies had accessible sustainability reports, resulting in 45 reports available for analysis. This
study used the supervised Bag-of-Words (BOW) technique for Text analysis using R Studio. We
developed custom dictionaries to identify key themes related to green marketing communication and
linked them to the triple bottom-line framework of sustainability. The findings reveal commonalities
and regional differences in communication themes and triple bottom line dimensions of sustainability.
Polish and Swedish food companies emphasize Corporate Social Responsibility (CSR) activities and
economic sustainability, with Poland leading in CSR initiatives and Sweden focusing on financial
sustainability integration. Environmental concerns and renewable resources receive moderate attention,
with Sweden prioritizing them more, while Poland leads in renewable initiatives. Communicating
sustainability through certifications, labels, and sustainable packaging is underrepresented in both
countries, highlighting areas for improvement in sustainability reporting. Notably, the social dimension
was the most emphasized, followed by the environmental dimension, while the economic dimension
was less discussed in both countries. This research contributes to the understanding of regional
variations in green marketing communication efforts and offers insights into how food companies
integrate sustainability into their public communications and reporting practices.

Keywords: Green marketing communication; sustainability reports; food industry; text mining; R
Studio
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ABSTRACT

Recent advances in artificial intelligence (Al) and machine learning have transformed quality control
processes across the food industry. This review aims to examine current Al-driven applications in food
quality assessment, safety monitoring, and industrial processing, while highlighting their broader
implications for public health. Relevant studies published over the past decade were reviewed to identify
key technological trends, including machine vision systems, predictive modeling, pattern recognition,
and automated decision-making tools. Findings indicate that Al significantly enhances the accuracy and
speed of detecting microbial contamination, chemical hazards, adulteration, and quality defects. In
industrial settings, Al has improved real-time monitoring in production lines, optimized sorting and
grading, reduced human error, and strengthened hazard analysis and critical control point (HACCP)
systems. Furthermore, predictive algorithms contribute to better shelf-life estimation, early detection of
safety risks, and improved transparency along the supply chain. These advancements collectively
support public health by reducing foodborne illness risks and increasing consumer protection. Despite
its potential, challenges remain regarding data quality, high implementation costs, and the need for
skilled personnel. Overall, Al represents a promising multidisciplinary tool capable of reshaping food
quality control and strengthening global food safety systems.

Keywords: Artificial Intelligence, Food Quality Control, Machine Learning, Food Safety, Public
Health, Industrial Applications
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EVALUATING THE EFFICACY OF HANGING ENVIRONMENTAL ENRICHMENT ON
BROILER CHICKEN PERFORMANCE, WELFARE, AND MEAT QUALITY
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Punjab, Pakistan
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ABSTRACT

The poultry industry is increasingly adopting innovative strategies to enhance broiler welfare, growth
performance, and meat quality. Environmental enrichment, in particular, shows promise for stimulating
natural behaviors and reducing stress. This study evaluated the effects of various hanging enrichment
tools on broiler chickens. A total of 120,000 day-old chicks were distributed in a completely randomized
design across five treatments with three replicates each: T1 (green balls), T2 (hanging toys), T3 (strings),
T4 (rotational use of T1-T3 tools), and T5 (control, no enrichment). Over a 35-day rearing period under
standardized management, we assessed growth performance, welfare indicators, behavioral patterns,
blood biochemistry, and meat quality. Results indicated that hanging enrichment significantly improved
productivity compared to the control. Birds in T2 (hanging toys) exhibited superior live weight (1934.16
+ 1.14 g), weight gain (1894.14 g), and feed conversion ratio (1.60). Enriched groups also demonstrated
enhanced carcass yields, with T4 achieving the highest dressed weight (1268.21 £+ 22.08 g). Meat quality
improvements, particularly in color stability (lightness, L*) and pH, were most pronounced in T2, which
showed the most stable initial (6.43 +0.02) and ultimate pH (5.63 £ 0.01). Welfare assessments indicated
reduced footpad dermatitis and increased activity levels among birds provided with enrichment. In
conclusion, incorporating hanging enrichment tools (especially hanging toys (T2)) into broiler
production systems enhances growth, welfare, and meat quality, offering a practical approach to
achieving higher productivity and superior product quality.

Keywords: Broiler chickens, environmental enrichment, animal welfare, growth performance, meat
quality, blood biochemistry
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ABSTRACT

Boletus section Edules (often referred to as the King of Mushrooms) are highly sought-after fungi
worldwide, valued for their exceptional culinary qualities and refined aroma. They are also recognized
for their therapeutic benefits and represent an important source of bioactive compounds and medicinal
substances, generating growing interest in applied mycology and natural pharmacology.

The Maamora Forest in Morocco is a unique site where traditional knowledge and uses related to these
wild mushrooms remain well preserved. This study aims to document the traditional knowledge, uses,
and perceptions associated with the species of Boletus in the Madmora Forest. An ethnomycological
survey conducted among inhabitants of nearby villages revealed a wide diversity of uses.

Culinarily, this group of mushrooms occupies an important place in local cuisine: they are traditionally
prepared in tagine with tomatoes and eggs, often serving as a substitute for meat.

Therapeutically, the three Boletus species are traditionally reputed for their benefits against winter
ailments, particularly colds, coughs, and flu. They are also consumed for their role in strengthening the
immune system.

These emblematic mushrooms therefore illustrate the richness of the ethnomycological heritage of the
Maéamora Forest and the essential place they occupy in regional culinary and therapeutic traditions.

Keywords: Traditional knowledge, therapeutic applications, Boletus, Maidmora Forest
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ABSTRACT

The consumption of processed ruminant hide (locally known as kpomo) remains widespread in Nigeria
due to its cultural acceptance, affordability, and culinary preference. However, emerging evidence
indicates that current processing methods especially singeing with scrap tyres, plastics, and other
contaminated fuel sources pose significant food safety and toxicological risks. This study reviews the
chemical hazards associated with kpomo consumption, including polycyclic aromatic hydrocarbons
(PAHS), dioxins, heavy metals, and other persistent organic pollutants (POPs) that may accumulate
during processing. These contaminants have been linked to carcinogenic, mutagenic, endocrine-
disrupting, and immunotoxic effects in humans. Additionally, microbial contamination arising from
unhygienic slaughter practices and inadequate heat treatment further elevates public health risks.
Beyond health consequences, the study examines the economic implications of kpomo consumption,
highlighting the loss of potential revenue from Nigeria’s leather value chain, reduced export
competitiveness, and the financial burden of foodborne illnesses on households and the national
healthcare system. The findings underscore an urgent need for improved regulatory enforcement,
standardized processing methods, public health education, and investment in modern abattoir
infrastructure. Enhancing consumer safety while optimizing the economic value of ruminant hide could
contribute to both public health protection and revitalization of Nigeria’s leather industry.

Keywords; Kpomo consumption, Ruminant hide processing, Food safety hazards, Polycyclic aromatic
hydrocarbons (PAHS), Toxicological risk assessment, Persistent organic pollutants (POPs), Heavy metal
contamination, Microbial contamination, Leather value chain loss, Public health burden, Nigeria food
systems, Carcinogenic contaminants, Scrap-tyre singeing, Economic consequences

INTRODUCTION

In Nigeria, eating processed ruminant hide—known as kpomo—is ingrained in the nation's culinary
customs (Anaso et al., 2025a-f). Due to its cost, perceived palatability, and cultural acceptance as a meat
substitute or delicacy in both traditional and modern cuisines, kpomo is extensively consumed across
socioeconomic categories. Cattle, goat, and sheep hides that have been processed are frequently used in
soups and stews and are prized more for their chewy texture than for their nutritional content
(Akinrotoye et al., 2020).

In recent years, the intake of kpomo has caused growing public health concerns despite its popularity.
According to Anaso and Anaso (2025), Anaso et al. (2021a,b), and Ogunleye et al. (2019), the
processing of ruminant hides in Nigeria is mostly uncontrolled and informal. To remove hair from hides,
dangerous singeing materials such scrap tires, plastics, old engine oil, and petroleum products are
frequently utilized. These methods bring a variety of chemical pollutants that put consumers at serious
risk for toxicological problems and food safety.

The conversion of ruminant hides from industrial leather production to food use has significant
economic ramifications in addition to concerns for human health (Anaso, 2025a-d). Due in part to
improper handling of hides and rising domestic consumption of Kpomo, Nigeria, long a significant
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exporter of hides and skins, has seen a reduction in leather quality and export competitiveness (Anaso
etal., 2024; Olafadehan et al., 2023; FAO, 2018). This analysis highlights the need for regulatory change
and public health intervention by synthesizing data on the dangers to food safety, toxicological hazards,
and economic consequences related to kpomo consumption in Nigeria.

TRADITIONAL PROCESSING OF RUMINANT HIDE (KPOMO) IN NIGERIA
CHEMICAL HAZARDS ASSOCIATED WITH KPOMO PROCESSING

In Nigeria, the processing of ruminant hides usually takes place in open slaughterhouses or slabs with
no infrastructure. Before being sold, skins are cleansed, scraped, singed to remove hair, and boiled.
Rather than safety considerations, cost and availability have a major role in the selection of singeing
material (Anaso et al., 2024; Adeyemi et al., 2021).

Because they burn quickly and strongly, scrap tires are especially well-liked for their ability to remove
hair more quickly. However, when burned, complex mixes of synthetic polymers, heavy metals, and
chemical additives found in tires and plastics emit harmful combustion products (ATSDR, 2019).
Contamination concerns are increased by the lack of standardized processing procedures and lax
implementation of meat inspection laws.

Polycyclic Aromatic Hydrocarbons (PAHS)
Dioxins and Persistent Organic Pollutants (POPs)

One significant class of pollutants produced by incomplete combustion of organic materials is polycyclic
aromatic hydrocarbons. High amounts of PAHSs, including benzo[a]pyrene, a proven human carcinogen,
are produced when hides are singed with tires and plastics (IARC, 2010). According to research done
in Nigeria, tire-singed kpomo had far higher PAH levels than hides singed using gas or firewood
(Ogunlaja et al., 2020).

Long-term dietary exposure to PAHSs has been linked to higher risks of developmental abnormalities,
cancer, and reproductive damage (EFSA, 2008). Cumulative exposure is a major public health problem
due to the prevalence of kpomo consumption in many families.

Dioxins and furans, two of the most hazardous persistent organic pollutants known, are also produced
when plastics and synthetic materials burn during hide singeing (WHO, 2016). These substances are
resistant to degradation, lipophilic, and bioaccumulative.

According to Van den Berg et al. (2006), dioxins have been connected to immunosuppression,
neurodevelopmental impairment, endocrine disruption, and an increased risk of cancer. Concerns over
long-term health impacts are raised by their presence in Kpomo, especially for vulnerable groups
including pregnant women and children.

Heavy Metal Contamination

Lead, cadmium, zinc, and chromium are among the heavy elements found in scrap tires and waste
materials used in singeing. Despite washing and boiling, these metals can remain on the hide's surface
(Adewuyi & Opasola, 2018).

According to Jaishankar et al. (2014), heavy metals are linked to hematological diseases, neurotoxicity,
kidney damage, and compromised immunological function. Therefore, regular intake of tainted kpomo
may be a factor in Nigerian communities' long-term exposure to heavy metals.

Microbiological Hazards and Foodborne Risks

Kpomo processing is linked to serious microbial concerns in addition to chemical pollutants. Microbial
contamination is facilitated by inadequate heat treatment, fly exposure, tainted water supplies, and poor
slaughter hygiene (Bello et al., 2015).

In Nigerian markets, processed hides have been found to contain pathogenic bacteria such Escherichia
coli, Salmonella spp., Staphylococcus aureus, and Listeria monocytogenes (Olaoye & Onilude, 2010).

December 23-25, 2025
Istanbul, Tiirkiye 161



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

These viruses cause foodborne infections that have a significant negative impact on health and the
economy, especially in areas with poor access to medical treatment.

TOXICOLOGICAL AND PUBLIC HEALTH IMPLICATIONS
ECONOMIC CONSEQUENCES OF KPOMO CONSUMPTION

Kpomo is a high-risk food item due to its exposure to both chemical and microbiological risks.
Carcinogenicity, genotoxicity, endocrine disruption, immunotoxicity, and cumulative organ damage are
among the toxicological effects associated with kpomo usage (IARC, 2010; WHO, 2016).

Malnutrition, gastrointestinal infections, and higher medical expenses are all consequences of foodborne
illnesses linked to contaminated kpomo. Exposure levels are made worse by consumers' ignorance of
these dangers.

Impact on Nigeria’s Leather Industry

A vital raw material for Nigeria's leather industry is ruminant hides. The amount and quality of hides
available for tanning and export are decreased when hides are diverted to food usage, which results in a
loss of foreign exchange profits (FAO, 2018).

Many hides are unfit for industrial processing due to damage from incorrect flaying and singeing, which
undermines value addition and employment development along the leather value chain.

Household and National Economic Burden

Households incur direct and indirect costs from foodborne illnesses associated with unsafe kpomo use,
including medical bills, lost productivity, and lower income. These health consequences put a strain on
public healthcare systems and lower economic efficiency at the national level (WHO, 2015).

Additionally, fluctuating hide quality has hurt Nigeria's standing in global leather markets, reducing
investment opportunities and competitiveness.

REGULATORY, POLICY, AND PUBLIC HEALTH CONSIDERATIONS

Nigeria now has laws controlling slaughterhouse operations and meat inspection, however they are not
well enforced. Due to a lack of control and financial constraints, clear regulations that forbid the use of
hazardous compounds for hide processing are frequently disregarded (Adeyemi et al., 2021).

Policy interventions should focus on:

. Strict enforcement of safe hide processing methods

. Investment in modern abattoir infrastructure

. Public health education on the risks of kpomo consumption

. Incentives for diverting hides back into the leather value chain
CONCLUSION

In addition to undermining the economic potential of Nigeria's leather industry and contributing to
avoidable healthcare costs, the widespread consumption of kpomo presents serious food safety,
toxicological, and economic challenges. Improving the safety and utilization of ruminant hides can
protect public health while enhancing economic sustainability and industrial development in Nigeria.
These challenges require coordinated action involving regulatory enforcement, infrastructure
development, consumer education, and value-chain reform.
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ABSTRACT

Olive cultivation and olive oil production play a major economic and social role in Mediterranean
countries. However, these activities generate large amounts of by-products and waste, posing significant
environmental challenges in these regions. Among the sustainable management strategies considered,
composting—an ancient practice dating back over 4,000 years and historically used by Chinese farmers
and gardeners—represents a promising solution. Furthermore, these olive by-products could and should
be further valorized, particularly as potential feed resources in animal nutrition.

In this context, we conducted several research projects aimed at characterizing the global microbiota of
compost derived from olive pomace mixed with rice husks, which are otherwise unsuitable as
agricultural substrates. Specifically, we investigated the diversity and activity of bacteria, thermophilic
and mesophilic actinomycetes, fungi, and yeasts. We also assessed their antagonistic potential against
several phytopathogenic fungi, including Fusarium oxysporum f. sp. lycopersici (races 0 and 1), F.
oxysporum f. sp. radicis-lycopersici, Verticillium fungicola, V. dahliae, and Rhizoctonia solani.

Our findings revealed that Penicillium, Aspergillus, and Trichoderma species exhibited strong
antagonistic activity against all tested phytopathogens. In addition, the isolated yeasts demonstrated
inhibitory effects on fungal activity in all cases except for R. solani.

Keywords: Compost, olive pomace, antagonistic microorganisms, natural suppression.
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ABSTRACT

The aim of this study is to investigate the effect of NaCl alone and NaCl with a calcium supplement
(CaCl,) on the germination and early growth of Vigna unguiculata subjected to salt stress. Seeds from
two populations, TZ2 and All, originating respectively from Kabylie (Tizi Ouzou) and the Sahara
(Adrar), were germinated in petri dishes at different NaCl concentrations (TO: distilled water: control;
T1: 85 mmol. L* NaCl, T2: 170 mmol.L* NACI; T3: 85 mmol.L+ 10 mmol.L* CaCl,, T4: 170
mmol.L* NaCl+ 10 mmol.L* Ca Cl,) for 07 days. The results obtained show that salinity above 170
mM reduces the germination speed, the evolution of the germination percentage and the final
germination percentage. In addition, salinity affected all the early growth parameters (radicle length,
hypocotyl length, total length) and the vigour index of the seedlings. The A1l landraces is more tolerant
than the TZ2. Calcium supplementation significantly improved the salt tolerance of both populations by
attenuating the negative effects of NaCl on the parameters studied. Seeds supplemented with CaCl; had
more rapid and synchronised germination and emergence, higher final germination percentages and a
significant improvement in all growth parameters compared with seeds subjected to salt stress. The
beneficial effect of Ca** was more pronounced in the A1l population. Our results suggest that Ca*™
supplementation can be a very effective method for improving cowpea productivity under unfavourable
saline conditions.

Keywords: Vigna unguiculata, salinity, germination, growth, calcium supplement.
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ABSTRACT

Seasonal fruit classification is essential for modern agricultural automation, smart packaging, and
supply-chain management. However, variations in color, texture, lighting, and background make manual
fruit identification challenging. This study proposes an image-processing-based seasonal fruit detection
system capable of classifying five fruit categories: Apple, Banana, Grape, Mango, and Strawberry.
Three deep-learning models—MobileNetV2, ResNet50, and a custom CNN—were developed and
evaluated. Among them, MobileNetV2 achieved the best performance with 84.35% training accuracy,
89.00% validation accuracy, and a validation loss of 0.3470, demonstrating strong generalization and
robustness across all five classes. The custom CNN provided moderate performance, whereas ResNet50
showed poor convergence due to dataset size and architectural complexity. Overall, the study concludes
that lightweight architectures such as MobileNetV2 are well-suited for multi-class seasonal fruit
detection and can be effectively deployed in real-time and resource-constrained environments.

Keywords: Fruit Detection; Convolutional Neural Networks (CNN); MobileNetV2; Transfer Learning;
Deep Learning; Image Classification
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COGRAFI ISARETLI SUPER MEYVE ARONYA: TERCiH NEDENLERIi VE ALTERNATIF
KULLANIM ALANLARI UZERINE BiR ARASTIRMA

GEOGRAPHICALLY INDICATED SUPER FRUIT ARONIA: A STUDY ON REASONS FOR
PREFERENCE AND ALTERNATIVE USES

Oguzhan Yurtseven, Dr. Giilsiim Yurtseven, Prof. Dr. Sibel Oncel Giiler

Yalova Universitesi

OZET

Diinyada ve iilkemizde, liziimsii meyvelerden Rosaceae familyasina ait olan kdkeni kuzey Amerika’ya
dayanan aronya meyvesinin, birim alanda yliksek gelir elde edilebilmesi, farkli diyet tiirlerinde 6nemli
bir yere sahip olmasi ve farkli alanlarda degerlendirilebilmeleri gibi nedenlerden otiirii iiretimi
artmaktadir. Bu calismanin amaci Aronya meyvesini Tiirkiye’de e ticaret alaninda faaliyet gosteren
firmalardan satin alan kisilerin tiriin hakkinda bilgi sahibi olup olmadiklari, bu meyveyi hangi amagla
kullandiklari, nasil tiikettikleri, alternatif tiiketim yontemlerinin neler olabilecegi sorularina cevap
aramaktir. Bu amag cergevesinde nitel arastirma yontemlerinden goriisme teknigi kullanilarak on bes
katilimciyla yart yapilandirilmig sorular ile goriisme gergeklestirilmistir. Gorligmeler sonucunda
bulgular 4 baglik altinda toplanmuistir. Bunlar katilimcilarin, meyveyi hangi amagla satin aldiklarina
iligkin bulgular, meyvenin yararlarina iliskin bulgular, meyvenin tiiketimine iliskin bulgular, meyvenin
tilketimi esnasinda 6zel tarife iliskin bulgular olarak belirlenmistir. Bulgular sonucunda katilimcilarin
%59,9 u hasta oldugu i¢in tercih ederken %19,9 u meyve olarak tiiketmek i¢in %19,9 u ise saglik
amaciyla aldiklari, katilimcilarin %86,6 meyve hakkinda bilgi sahibi oldugunu %13,3 i bilgi sahibi
olmadigini, katilimcilarin %53,3’i direk meyve olarak tiikettiklerini, %19,9” u yogurtla karistirarak
titkettiklerini, %13,3’i mor meyvelerle karistirip meyve suyunu yaparak tiikettiklerini, %6,6’s1 diger
meyvelerle karistirip baharatla tiikettiklerini, katilimeilarin %93,3’{ 6zel bir tarifleri olmadigini %6,6 s1
ise kek yapiminda kullandigin1 belirtmislerdir.

Anahtar Kelimeler: Aronya, Melanocarpa, Michx, Black chokeberry

ABSTRACT

In the world and in our country, the production of aronia fruit, which belongs to the Rosaceae family of
berry fruits and is based on North America, is increasing due to reasons such as high income per unit
area, having an important place in different diet types and being used in different areas. The aim of this
study is to seek answers to the questions of whether people who buy Aronia fruit from companies
operating in the field of e-commerce in Turkey have information about the product, for what purpose
they use this fruit, how they consume it, and what alternative consumption methods can be. For this
purpose, semi-structured questions were interviewed with fifteen participants using the interview
technique, one of the qualitative research methods. As a result of the interviews, the findings were
gathered under 4 headings. These were determined as the findings related to the purpose for which the
participants purchased the fruit, the findings related to the benefits of the fruit, the findings related to
the consumption of the fruit, and the findings related to the special recipe during the consumption of the
fruit. As a result of the findings, 59.9% of the participants preferred it because they were sick, 19.9% of
them chose it as fruit, 19.9% of them bought it for health purposes, 86.6% of the participants had
information about the fruit, 13.3% did not know. , 53.3% of the participants consumed it directly as
fruit, 19.9% mixed it with yogurt, 13.3% mixed it with purple fruits and consumed it by making juice,
6.6% mixed it with other fruits and consumed it with spices, 93.3% stated that they did not have a special
recipe and 6.6% stated that they used it in cake making.

Keywords: Aronia, Melanocarpa, Michx, Black chokeberry
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1. Giris

Uziimsii bir meyve olan siiper meyve aronyanin kdkeni kuzey Amerika ve Kanada’ya dayanmaktadir
(Hardin, 1973). Bu siiper meyvenin Amerika’dan dunyaya yayilmasi 1900°1i yillarda geri goglerle
memleketlerine donen insanlarin aronya meyvesini beraberlerinde gotiirmeleri ile olmustur. Once
Almanya’ya buradan da Rusya’ya yayilmistir (Anonim, 2021). Meyvenin cins adi aronia chokeberrydir
Rosaceae familyas: icerisinde yer almaktadir. Bu cins igerisinde iki tiir aronya bulunmaktadir bunlar;
Aronia melanocarpa (Michx) Elliot (Black chokeberry) ve Aronia prunifolia (Marsh) (Purple
chokeberry)’dir. Bir de bu iki tiiriin melezlemesi olan Aronia arbutifolia (L.) Elliot (Red chokeberry)
vardir ve bu da li¢iincii bir tiir olarak kabul edilmektedir (Hardin, 1973).

Cali formunda olan meyve uzun émiirliidiir, kisin yapraklarini doker ve bitki boyu 2-2,5 metreye kadar
uzayabilmektedir. Meyvenin ¢igeklenme i¢in soguklama (ilkbaharda ¢igek agabilmesi i¢in dinlenmeye
ihtiyag duymasi, hava sicakliginin 7.2 derecenin altinda gecen zamanin saat cinsinden ifadesidir)
ihtiyact vardir. Soguklama icin ihtiya¢ duyulan siire tam olarak bilinmese de 800 ile 1000 saat arasinda
oldugu goriisi kabul gérmektedir. Meyvenin hasadi agustos ve eyliil aylar1 arasinda yapilir (McKay,
2001). Yetistiricilige en uygun toprak ph degeri 6-6,5 arasidir. Meyve dikimini miiteakip ikinci yilinda
verim vermeye baslamaktadir. Meyve fidani1 besinci yilina ulagtiginda tam verimli olarak meyve
vermeye baglar. Fidan basma 5-17 kg arasinda hasat verimli olarak ifade edilebilir. Bitkinin yillik su
ihtiyact 600-800 milimetre diizeyindedir ve dikiminden hasadin yapilacagi zamana kadar diizenli
sulamaya ihtiya¢ duymaktadir (Poyraz vd., 2016).

Aronya meyvesi fenoller mineraller vitaminler ve antioksidanlar acisindan da zengindir. Biinyesinde
ihtiva ettigi bu kimyasal maddelerin kanser ve kalp hastaliklarim1 6nleme adina etkili olabilecegi
soylenmektedir (Beattie, Crozier, & Duthie, 2005). Aronya meyve olarak tiiketilmesinin yani sira hem
gida hem de eczacilik sektorlerinde kullaniliyor olmasi meyvenin gelecekteki yillarda daha fazla taninir
hale gelmesi ve kullanim alanlariin artabilecegi sdylenmektedir (Benvenuti vd., 2004). Hali hazirda
aronya dan surup, meyve suyu, ¢ay, sos, recel gibi farkli iirlinlerde yapilmaktadir. Ayrica siyah
aronyanin baskin mor rengi, onu besinlerin renklendirilebilmesi i¢cin de dnemli dogal bir kaynak
yapmakta ayrica fonksiyonel bir {iriin olarak besinleri zenginlestirmek i¢in birlikte de
kullanilabilmektedir. Serbest radikaller olarak adlandirilan viicudumuzda bulunan ve farkli farkl
hastaliklara yol acabilen maddelerin yok edilmesini yani emilim degerini belirten ve besinler igin
kullanilan 6lgek, Oxygen Radical Absorption Capacity (ORAC), Oksijen Radikal Absorbans Kapasitesi
olarak ifade edilmektedir (Albayrak vd., 2010). Aronya meyvesinin ORAC degerinin 16.062 gibi
yiiksek bir diizeyde oldugu bildirilmistir. Bir besinin ORAC degerinin yiiksek olmasi, daha fazla
antioksidan oldugunu ifade etmektedir. ORAC degeri yiiksek besinler, kansere kars1 koruyucu 6zellige
sahiptir ve ayni1 zamanda yaglanmay1 geciktirici bir etki gosterebilirler (Anonim, 2021).

2. Kavramsal Cerceve

Kavramsal ¢erceve kapsaminda, aragtirmanin kuramsal temelini olusturmak amaciyla aronya {iretiminin
diinyada ve Tiirkiye’deki genel durumu, aronyanin yetistirilme sartlari, fonksiyonel meyve olarak
aronya olmak {lizere dort ana baslik alan yazinda taranmis ve asagida sunulmustur.

2.1. Diinyada Aronya Uretimi

Sahip oldugu yiiksek besin degerleri sebebiyle viicut direncini artiric1 ve iyilestirici 6zelliginden dolay:
Amerikan yerlilerince yillarca gerek hastaliklarin tedavisinde gerekse hastalig1 6nleyici takviye olarak
kullanilan (Moerman, 2014) aronyanin ilk olarak yetistirildigi bolge, Kuzey Amerika'nin
kuzeydogusundaki Biiyiik Goller bolgesi ile giineydeki batakliklar, savanlar ve algak nemli ormanlik
alanlarda kadar uzanan dag etekleri olusturmaktadir (Rossell & Kesgen, 2003).

Meyve yetistiriciligi alaninda 6nemli ¢alismalara imza atan Rus aragtirmaci Ivan V. Michurin, 20.
ylizyilin baslarinda yiiriittigii 1slah c¢alismalarinda 6zellikle dona dayamikli meyve tiirlerine
odaklanmistir. Bu kapsamda gergeklestirdigi projelerde aronya (Aronia spp.) meyvesini tanimis ve
kiiltiire alarak yetistirmistir. Michurin’in bu calismalari, aronya bitkisinin once Altay Daglari’na,
ardindan Rusya’nin farkli bolgelerine ve nihayetinde Dogu Avrupa’ya yayilmasinda belirleyici bir rol
oynamistir. Michurin ¢aligmalar1 esnasinda aronia melanocarpay1 aronyanin diger tiirleri olan sorbus ve
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mespilus ile melezlemis bunun neticesinde likernaja ve desertnaja mitschurina tiirlerini elde etmistir.
Gilinlimiizde kiiltiire alinarak yetistiriciligi yapilmakta olan tiiriin A. Mitschurinii hibrit tiiriine ait ¢esitler
olabilecegi diistiniilmektedir (Leonard vd., 2013).

Aronyanin tercih edilen tiirleri iilkeden lilkeye degisiklik gosterebilmektedir. Avrupa’da en yaygin
tercih edilen aronya cesitleri arasinda ‘Rubin’ (Rusya), ‘Aron’ (Danimarka), ‘Viking’ (Finlandiya),
‘Nero’ (Cek Cumhuriyeti), ‘Kurkumachki’ (Finlandiya), ‘Hugin’ (Isveg), ‘Fertddi’ (Macaristan)
‘Albigowa’, ‘Dabrowice’, ‘Egerta’, ‘Kutno’, ‘Nova’ ‘Wies’, ‘Hakkija’, ‘Ahonnen’, ‘Serina’, ‘Autum
Magic’, ‘McKenzie’, ‘Morton’, ‘Galicjanka’ (Polonya) gosterilebilir (Snebergrova vd., 2014).

Tablo 1. Diinyada Aronya Ureticisi Ulkeler Uretim Alanlar1 ve Miktarlar1 2018 (Poyraz Engin & Boz,
2019)

Ulkeler Uretim Alanlari (ha) Uretim Miktarlari (Ton)
Polonya 6.000 50.000

Almanya 853 1.434

Abd 800 2.500

Finlandiya 60 4

Tiirkiye 78 130

(ha: Hektar)
2.2. Tiirkiye’ de Aronya Uretimi

2012 yilinda Atatiirk Bahge Kiiltiirleri Merkez Arastirma Enstitiisii’'nde fidan tiretimi ile Tirkiye’de ilk
olarak aronya c¢aligmalari baglamis ve deneme amagli genis alanli iiretim sahasi olusturulmustur.
Meyvenin faydalar1 ve ekonomik getirisi anlasildikga iireticilerin ve girisimcilerin aronya meyvesine
ilgileri giderek artmistir. 2014 yilinda kiigiik bahgeler halinde Kirklareli ve Yalova illerinde kurulmus,
2017 yilindan itibaren ise yetistiricilik ticari boyutta ele alinarak Kirklareli’nde 200 {iretim alani(da),
Manisa’da 50 da olmak iizere ilk biiyiik bahgeler kurulmustur. Ayn1 yil icerisinde Yalova, Canakkale,
Antalya, Istanbul, Samsun ve Bursa’da kiiciik bahcelerin kurulumuna baslanmstir. 2018 ve 2019
yillarinda bunlara yeni sehirler eklenmistir. Kirklareli 80 da olmak iizere Ankara, Bursa, izmir,
Canakkale, Bolu, Trabzon, Giresun, Kirsehir ve Tekirdag’da bu illerdendir. Yalova’da iiretilen aronya
seker, su orani, meyve iriligi ve hasat zamaninin farkli olmasi nedeniyle yerel yonetim tarafindan 2019
yilinin ikinci yarisinda Tiirk Patent Kurumuna “Yalova aronyasi” olarak cografi igaret bagvurusunda
bulunulmustur. 24 Haziran 2021 tarihi itibariyle de “Yalova aronyasi” olarak cografi isaret almis
durumdadir (Parildar, 2021). Tablo2’de 2019 itibariyle iilkemizde aronya yetistiriciligi yapilan iller,
iiretim alanlar ve fidan sayilar1 gosterilmistir.

December 23-25, 2025
Istanbul, Tiirkiye 171



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Tablo 2. Ulkemizde Aronya Uretim Alani ve Fidan Sayis1 (Poyraz & Boz, 2019).

fller f;\%ﬁ) SaYISL retim Alam (da)
Kirklareli 52.000 240
Bursa 23.500 141
Manisa 15.000 90
Kirsehir 8.000 48
Yalova 8.000 48
Canakkale 7.000 42
Samsun 6.000 36
[zmir 5.000 30
Ordu 3.000 18
Antalya 3.000 18
Istanbul 3.000 18
Bolu 2.000 12
Ankara 2.000 12
Sakarya 1.500 9
Giresun 1.000 6
Corum 500 3
Amasya 500 3
Tekirdag 500 2
Trabzon 300 1
Toplam 129.800 777

(da:dekar-doniim)
2.3. Aronyanin Yetistirilme Sartlar:

Aronya meyvesinin 6zel iklim kosullarina ihtiyact yoktur. Cigeklenme donemi olan mayis ay1
sonlarinda hava sicakliklar1 yiiksek oldugundan zirai dona maruz kalma riski de bulunmamaktadir.
Bununla birlikte giinesi bol alan yerlerde yetistirilmesi verimin artmasina etki etmektedir. Yetistirilecegi
topraga uyum orani ¢ok yiiksektir bu nedenle genis yelpazede toprak c¢esidi ve ph degerinde
yetistirilmesi saglanabilmektedir. Ancak iyi verim alinabilmesi i¢in drenaji uygun bigcimde yapilmis
organik madde agisindan zengin ve 6-6,5 ph degerlerine sahip topraklar olmasi tavsiye edilmektedir.
Topragin bol giines almasi1 veya hafif gélgeli olan, gliney yoneye bakan ve hafif meyilli alanlar verim
icin aranan Ozelliklerdendir. Meyve fidanlar1 dikilmeden Once toprak gerekli tahliller yapilarak ph,
mineral vb. agidan uygunluguna bakildiktan bolgenin iklimine gore ilkbahar dncesi veya karin olmadig:
yerlerde sonbahar dikimi de yapilabilmektedir. Aronya meyvesi ¢ali formunda oldugundan ¢esitli dikim
yontemleri uygulanabilir. Dikimden dnce alan 50 cm asagidan dikime uygun hale getirilebilir. Makineli
hasat yapimi planlanan bir yerde dikim i¢in sira arasi en az 4m sira iizeri ise 0,75 — 1,25 m, eger ocak
seklinde dikim yapilacaksa da ocaklar arasi mesafe 2-2,25 m sira iizeri ise 1,5 ile 2m aras1 arasinda
olmasi uygun olarak belirtilmektedir. Dekar basina sarfiyat ise 180-200 fidan arasinda olmasi
planlanmaktadir. Ulkemizde Meyve ve Asma Cesit Listesinde yer alan tescilli gesitler (bakanlik
tarafindan desteklenen ve tescili yapilmis olan tiirler) Wiking ve Nero ¢esitleridir. Aronya fidan1 dikimi
yapilirken dikkat edilmesi gereken bir diger hususta aronya fidaninin kokleridir. Kokler ¢ok ince
oldugundan dikim sonrasi can suyunun verilmesinin ardindan asla kuru birakilmamali, sulama itina ile
yapilmalidir. Dikim sirasinda kimyevi giibre kullanilmamalidir. Dikimden ardindan yagmur durumuna
gore haftada en az iki kez sulama yapilmali, fidenin dipleri toprakla doldurulmaya devam edilmeli,
fidanin bol su alabilmesi igin etrafinda halka seklinde toprak ¢evrilmeli, yabanci ot kontrolii yapilmali
ve topragin nemli tutulmasi ¢alismalart devam ettirilmelidir (Anonim, 2021).

2.4. Fonksiyonel Meyve Aronyanin Alternatif Tiiketim Cesitleri

Aronya meyvesinin tanene (tannik asit) bagl olarak tadi biizticiidiir (Wu, Gu, Prior, & McKay,
2004) bu sebeple meyve olarak bir porsiyonda tiiketim miktar1 ¢ok fazla degildir (15-20 adet). Meyvenin
tadinin biizlicli olmast ancak bunun yani sira insan sagliina faydal bilesenleri yliksek oranda
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barindirmasi (Buelga & Scalbert, 2000) nedeniyle alternatif tiiketim yollar1 aranmistir. Polonya’da regel,
meyve suyu, sarap ve antosiyanin renklendirici olarak kullanimi yaygindir (Oszmianski & Wojdylo,
2005).

Aronya ile ilgili literatiirdeki yerli ve yabanci kaynakli arastirmalarda aronyanin alternatif
tilketim ¢esitleri smirlida olsa incelenmistir ve farkli arastirmacilar tarafindan gerceklestirilen
calismalarin bulgular su sekildedir;

Catana vd. (2018) arastirmalarinda kurutulmus aronyadan aronya tozu elde ederek farkli {iriin
besin degerlerini giigclendirmek ve zenginlestirmek amaciyla kullanmigtir. Bu ¢aligmada ekmek, baget,
biskiivi ve zencefilli biskiivi yapiminda aronya tozu kullanilmistir. Diger taraftan Buelga ve Scalbert
(2000) ise arastirmalarinda aronya ile zenginlestirilmis limon suyu gelistirmislerdir. Ayni1 sekilde
Gonzalez vd. (2008) de aronya ile zenginlestirilmis limon suyu yapmuslardir. Aronyadan igecek
gelistiren bir diger calisma ise; Skapska vd. (2021)’nin aronya ile yesil ¢ay, 1sirgan otu ve cistus
otlarindan karistirarak meyve suyu iiretmeleridir. Bir farkli aragtirmada ise M. Bialek vd. (2016) Aronya
ekstraktindan yapilmis kurabiyelerin besin degerleri belirlemislerdir. Bunlarin yaninda Ghendov vd.
(2022) ise aronya ekstraktindan ¢ikolata toplari tiretmislerdir. Diger yandan Catana Luminita vd. (2021)
ise aronya, elma ve havugtan konsantre iiriin iretmislerdir. Son olarak; Gimakova & Begautdinov (2018)
ise kek dolgusunda elma ve aronya kullanarak keki zenginlestirecek alternatif bir dolgu meyvesi
denemesi yapmislardir.

3. Arastirmanin Yontemi

Nitel arastirma, insana Ozgii bireysel Ozelliklerin farkli ve derin dogasina odaklanir. Bu
kapsamda genellemelerden ziyade bilginin derinligi ve 6zgiinliigiiniin 6nemli oldugu iddiasin1 savunan
nitel arastirma, biiyiik 6rneklemler yerine daha kii¢iik calisma gruplarindan elde edilen derin ve 6zellikli
verilere odaklanir (Creswell, 2012). Goriisme, arastirmacinin katilimcilarin hayatina dair sorular sorarak
toplumsal diinya hakkinda veri topladig: bir nitel aragtirma teknigidir. Arastirmaci ve katilimer arasinda
etkilesimi gereksinen bu teknik, genellikle yliz yiize ve daha az yaygin olmakla birlikte telefon
araciligryla uygulanir (Baltaci, 2018).

Bu calismada amagli 6rneklem yontemi kullanilmis olup maksimum ¢esitlilige dayali ¢alisma grubu
tercih edilmigtir. Caligmanin i¢ gegerliligini artirmak i¢in hazirlanan gériisme formu i¢in uygulama
Oncesi uzman goriislerine bagvurulmustur. Hazirlanan goriisme formu ile ilgili olarak 2 adet
akademisyenden uzman goriisii alinmistir. Ardindan c¢alismaya katilacak katilimcilardan ikisi ile
goriigiilerek sorularin anlasilabilirlik agisindan degerlendirilmesi istenmistir. Form yeniden incelenmis
ve gerekli diizeltmeler yapilmistir. Katilimcilarla yapilan goriismeler esnasinda her bir soru ile ilgili
katilimeilarin cevaplan tekrar edilerek teyit edilmeleri istenmis varsa yanlis anlasilmalar aninda
diizeltilmistir. Yapilan goriismeler oncesinde katilimeilara goriisme ile ilgili agiklamada bulunulmus ve
katilimcilarla arastirmaci arasinda dogal bir sohbet ortami olusturulmaya ¢aligilmigtir. Bu goriismeler
de katilimcilar aragtirma konusu ve amaci hakkinda bilgilendirilmis ve arastirmanin herhangi bir
asamasinda aragtirmadan cekilebilecekleri hatirlatilmistir. Katilimcilara yoneltilen sorulara verilen
cevaplar bulgular kisminda aynen alintilar seklinde sunulmustur. I¢ gegerliligi sinirlayacak faktorler
arasinda veri ¢esitlemesi yapilmamasi (sadece goriisme) gosterilebilir. Dis gegerliligi saglamak i¢in
arastirma deseni (fenomenoloji olgu bilimi), caligma grubu veri toplama araglar1 (goriisme) verilerin
toplanmasi, verilerin analizi (betimsel ve icerik analizi) ve bulgularin nasil diizenlendigi ayrintili olarak
betimlenmistir. Dis gegerliligi sinirlayic1 faktor olarak katilimer sayisi 15 ile smurli tutulmustur.
Arastirma bulgularinin tamami yorum yapilmadan okuyucuya sunulmus ve telefon goriismeleri kayit
altina alinarak veri kaybinin 6niine gecilmis ve bu durum arastirmanin i¢ giivenilirligini (tutarliligini)
artirici bir etkiye sahiptir. Son olarak da veriler sonu¢ kisminda uygun sekilde tartisilmigtir.

4, Bulgular

Katilimeilarinin demografik 6zelliklerine iliskin bilgiler Tablo 3’te belirtilmistir. Aragtirmaya
katilan katilimcilara K1, K2, K3, K4, K5, K6, K7, K8, K9, K10, K11, K12, K13, K14 ve K15 olmak
iizere katilimer kodlan tanimlanmistir. Buna gore katilimeilarin demografik ozellikleri Tablo 3’te
acgiklanmigtir.
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Tablo 3. Katilimcilarin demografik 6zellikleri

Katilimetlar Cinsiyet Yas Yasadig1 Sehir Meslek

K1 Erkek 45 Istanbul Serbest Meslek
K2 Erkek 68 Sivas Emekli

K3 Erkek 50 Istanbul Ticaret

K4 Erkek 45 Burdur Ogretmen

K5 Erkek 46 Giresun Ticaret

K6 Kadm 43 [stanbul Ev hanim

K7 Kadin 48 Istanbul Ev hanim

K8 Kadin 70 Istanbul Doktor

K9 Kadin 47 Istanbul Serbest meslek
K10 Erkek 32 Bursa Serbest meslek
K11 Erkek 43 Balikesir Ogretmen

K12 Kadin 49 Ankara Ev hanmi

K13 Kadmn 38 [stanbul Ev hanim

K14 Erkek 52 [zmir Ticaret

K15 Kadin 43 [stanbul Serbest meslek

Katilimcilardan elde edilen verilerden konunun amacina uygun one ¢ikan bulgular basliklar halinde
asagida belirtilmistir.

4.1. Katiimcilarin Aronya Meyvesini Hangi Amagcla Satin Aldiklarina iliskin Bulgular

Bu bagslik altinda katilimcilarin aronya meyvesini tercih etmelerindeki nedenlere iligkin bulgular yer
almaktadir. Katilime1 ifadelerinden bazilari su sekildedir;

“Saglik amacuyla antioksidan olmasi agisindan kullaniyorum (K1)”.

“Ben kolon ameliyati oldum o amacla satin alyyorum (K2)”.

“Yemek i¢in alryyorum herhangi bir hastaligim yok (K3)”.

“Meyveyi saghk tabii ki saglk amaci. Saglik ve bagisikiik sistemini artirma amach. (K5)”.

“Annem icin aldim annem kullaniyor aronyayi. Annem tansiyon ve seker hastasi hani takviye gida
olmast amaciyla alryyorum anti oksidan oldugu igin alryyorum (K6) .

“...kabizlik ya da yani ee engel olunamayan ishal gibi nedenlerden dolayr kullantyorum Aronya bana
cok iyi geldi. Aronya ile yani giinliik hayatimda bir diizeni sagladim ve ¢cok memnunuz (K8)”. “Yemek
icin (K9)”.

“Simdi meyveyi babam i¢in alyyorum kanser hiicrelerine karst uzun donemde faydali oldugu soyleniyor.
(K11)”.

“Esim kanser hastast akciger hastast onun i¢in aliyoruz. Bagisiklik sistemini kuvvetlendirmek icin
(K12)”.

“Valla ben severim meyveyi degisik meyve tatmay: ¢ok severim bunu da ilk defa gordiigiim icin denemek
icin aldim (K14)”.

Yukaridaki veriler dogrultusunda katilimcilardan dokuzu (%59,9) hasta oldugu igin, tic¢l (%19,9)
sagligint kuvvetlendirmek i¢in ve iicii (%19,9) ise meyve olarak tiilketmek amaciyla satin aldigini
sOylemektedir. Bu bulgular 1s18inda aronya meyvesinin daha ¢ok hasta olan kisiler tarafindan satin
alindig1 sdylenebilir.

4.2. Katihmecilarin Aronya Meyvesinin Yararlar1 Hakkinda Bilgi Diizeylerine liskin Bulgular

Bu bagslik altinda katilimcilarin aronya meyvesinin yararlar1 hakkinda bilgi diizeylerine iliskin bulgular
yer almaktadir. Katilimcr ifadelerinden bazilari su sekildedir;
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“Yani sey olarak sindirim sistemini ¢alistirtyor e kansere karsi bir koruma sagladigini kirmizi
meyvelerdeki antioksidan ozelliginin oldugunu biliyorum (K1)”.

“Yani biraz okudum sey bi miktar bilgim var yani antioksidan falan (K3)”.
“... karacigere iyi geldigini bildigim icin yiyorum (K7)”.

“Eee arastirdim bu mor meyveler zaten bagisiklik sistemi icin de ¢ok sey faydali anti oksidan tasiyorlar.
(K8) .

“Kanser hiicrelerine karsi uzun dénemde faydali oldugu séyleniyor calismalar falan var (K11)”.
“Hayir meyvenin yararlar: hakkinda herhangi bir bilgim yok (K9) .

Yukarida verilen katilimci ifadeleri dogrultusunda katilimcilardan on tigii (%86,6) bilgi sahibi oldugunu,
iki kisi (%13,3) ise meyvenin yararlari hakkinda bilgi sahibi olmadiklar1 s6ylemektedir. Bu bulgular
15181nda tiiketicilerin biiylik cogunlugunun meyvenin yararlar1 hakkinda bilgi sahibi olduklar1 ve saglik
acisindan faydali bulduklar icin tiikettikleri yorumu yapilabilir.

4.3. Katiimcilarin Aronya Meyvesini Nasil Tiikettiklerine iliskin Bulgular

Bu baslik altinda katilimcilarin aronya meyvesini nasil tiikettiklerine bulgular yer almaktadir. Katilimci
ifadelerinin tamami su sekildedir;

“Ben e sabahlar: a¢ karnina bir avug aksamlar: da yemekten sonra yine ayni sekilde bir avug. Herhangi
bir seyle karigtirmiyorum yas meyve olarak tiiketiyorum. (K1) ”.

“Ben yogurdun i¢ine katarak yiyorum efendim. Bende seker oldugu i¢in tiim yas meyveleri yogurda
katarak yiyorum (K2)”.

“Meyveyi soyle tazeyken normal yiyoruz ama donuk oldugu zaman biz bunu iste ahududu yaban mersini
aronya hepsini suyla karistirip blender ¢ekiyoruz icecek olarak tiiketiyoruz. (K4) .

“Sabahlart hichir seye katmadan meyve gibi a¢ karnina kullaniyoruz (K5) .

Aronya igerisine zerdegal zencefil ilave ediyorum salatamin iizerine koyuyorum éyle yiyorum. Bazen
bagka mesela bugiin avokado ile karistirdim éyle yedim (K8) .

“Normalde annem iiziim vb. karistirarak yiyor ¢iinkii tadr biraz buruk ama su an sey yapryor meyve
suyunun igine katt meyve stkacaginda hepsini birden sikiyor o sekilde tiiketiyor.

“Ya ben direk kendisini de tiiketiyorum bazen smoothylerin i¢ine de koyabiliyorum. Yas olarak
tiiketiyorum (K15)”.

Katilimer ifadelerini ozetlemek gerekirse; katilimeilardan sekizi (%53,3) direk meyve olarak
tikettiklerini, tigii (%19,9) meyvenin kekremsi tadindan dolay1 yogurtla karistirarak tiikettiklerini, iki
(%13,3) aronya ve diger mor meyveleri karistirip meyve suyu haline getirerek tiikettiklerini, biri (%6,6)
meyveyi donuk olarak tiikettigini ve biri (%6,6) ise diger mor meyvelerle karistirip birtakim baharatlar
ekleyerek taze meyve olarak tiikettikleri soylemektedir. Bu bulgular 1s1831nda katilimcilarin tamaminin
aronya meyvesini yas olarak tiilketmeyi tercih ettikleri, bununla birlikte katilimcilarin yarisindan
fazlasinin meyveyi sade olarak tiikettikleri diger yarisinin ise meyveyi ikinci bir {iriinle birlestirerek
titketmeyi tercih ettikleri yorumu yapilabilir.

4.4, Katihmecilarin Meyvenin Tiiketimi Esnasinda Ozel Bir Tarifine iliskin Bulgular

Bu bagslik altinda katilimcilarin aronya meyvesini tiiketim esnasinda 6zel bir tariflerine iliskin bulgular
yer almaktadir. Katilimer ifadelerinden bazilar su sekildedir;

“Yok hayir sadece sey elimde tuttugum bir tarif yok sadece meyve olarak tiiketiyorum (K1) .

“Iste anlattigim gibi miisli yogurt aa meyveyi koyuyorum lifa lifle veya herhangi bir cesit miisli ile
kahvaltida yiyorum genellikle tok tutmasi igin (K3)”.
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“Iste tarifimiz bu yani soyle donmus sekildeki bu orman meyveleri bi tek karadut var bizim yaban
mersini var ahududu var aronya var hepsinden boyle iki yemek kasigt kadar atiyoruz iistiine bir yarim
litre su koyup blendira tuttugumuz zaman bu bir icecek haline geliyor onu icerek tiiketiyor egsim (K4) .

“Tayinle kek yaptim malum seyde var tarifleri o kekin iginde aronya kullandim seker yok icerisinde
aronya ile tatlandirdim i¢ine de koydum iizerine de koydum ¢ok begenildi yani ben glutensiz
besleniyorum seker kullanmiyorum aronya bana o seker tadini da veriyor (K8) .

Katilimer ifadelerinden anlasilacag tizere; katilimeilardan on dordii (%93,3) meyveyi tiiketmek igin
0zel bir tarifleri olmadigim biri (%6,6) aronya meyvesini tiiketirken sade meyve olarak tiiketmenin yani
sira meyveyi kek tarifinde de kullandigin1 s6ylemektedir.

5. Sonuc, Tartisma ve Oneriler

Saglikli bireyler olabilmek i¢in nasil beslendigimiz de 6nemli bir konudur. Yapilan ¢ogu calismada
(Ross, 2010); (Cinaz, 2012); (Akbulut, 2015) beslenme ile saglik arasindaki iliski sorgulanmis ve
birtakim sonuglar ortaya konmustur. Aronya meyvesinin tercih nedenleri ve alternatif kullanim
alanlariin tespiti iizerine yapmis oldugumuz bu arastirma yapildigi dénem ve sinirhiliklar igerisinde
meyveyi kullanan katilimcilarin biiyiik ¢ogunlugunun (12 kisi) saglik sorunlarinin tedavisinde yardimci
olmasi amactyla meyveyi tiikettigini, meyveyi tilketmek i¢in 6zel bir tariflerinin olmadigini, meyveyi
yas, taze olarak tiiketmeyi tercih ettiklerini, genellikle baska bir seyle karistirmadan direk meyve olarak
tilketmeyi tercih ettiklerini ve genel olarak meyvenin yararlar1 hakkinda bilgi sahibi olduklarn
bulgularina ulasmustir. Yine bu arastirmadan elde ettigimiz bulgulara gére meyvenin sahip olmus oldugu
besin degerleri itibari ile ¢ok sayida kisi tarafindan tercih edildigi ancak meyveyi tiiketmek igin
gelistirilmis bir gida regetesinin olmadigi varsa da nihai tliketicinin bu konuda bilgi sahibi olmadig:
tespit edilmistir. Aronyanin kullanim sekilleri ve faydalari ile ilgili alan yazindaki diger ¢alismalar
incelediginde; Thani vd. (2014) aronyanin pankreas kanserine karsi koruyucu etkisi oldugunu
belirtmistir. Bu aragtirmadaki katilimcilardan bazilar1 aronyayi saglikli meyve olarak gormekte ve
kanser hastaligina olumlu etkide bulunduklan igin tiikettiklerini belirtmislerdir. Bu arastirmadaki
katilimeilarin bir kismi, aronyay1 saglikli bir meyve olarak gordiiklerini ve kanser hastalig {izerinde
olumlu etkileri olduguna inandiklari i¢in tiikettiklerini belirtmistir. Secher’e (2008) aronya hem yas hem
kuru formda tiiketile bilmektedir. Bu arastirma bulgular1 da Secher’ le (2008) ortiismektedir. Kaya
(2025); fonksiyonel bilesenleri ve yiiksek antioksidan igerigi sayesinde aronyanin gida sektoriinde regel,
meyve suyu, smoothie, dondurma gibi gida iiriinlerinde dogal katki maddesi olarak kullanilabilecegini
belirtmistir. Bu arastirma bulgularindan da anlasilacagi {izere katilimcilar Kaya (2025)’1le benzer sekilde
aronyay1 taze meyve olarak kullanmanin yaninda yogurda katarak, somoothie seklinde, meyve suyu
olarak kullanmaktadir.

Bundan sonra aronya ile ilgili yapilacak ¢aligmalarda; aronyanin fonksiyonel gida olarak algilanma
diizeyinin; aronyanin alternatif tip ve koruyucu saglik baglaminda kullaniminin ele alinmasi literatiire
onemli katkilar saglayacaktir.
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TURKIYE’NIN FARKLI iLLERINDE TARHANA URETIiMi: SOZLU HAFIZAYA DAYALI
GELENEKSEL PRATIKLER

TARHANA PRODUCTION IN DIFFERENT PROVINCES OF TURKEY: TRADITIONAL
PRACTICES BASED ON ORAL MEMORY

Dr. Giilsiim Yurtseven

Yalova Universitesi

OZET

Ulkemizin pek ¢ok ilinde iiretilen ve geleneksel bir iiriin olana tarhana Tiirk toplumun kiiltiirel
zenginligini ortaya koymasi agisindan 6nemlidir. Tarhana; bugday unu, yogurt, biber, sogan, domates,
tuz ve cesitli bitkisel aroma verici bilesenlerin yogrulmasi, hamurun fermente edilmesi, ardindan
kurutulmasi, 6giitiilmesi ve elenmesiyle elde edilen bir gida iirliniidiir. Bu iiriin, farkli iilkelerde benzer
teknoloji ve igeriklerle iiretilmekte olup Tirkiye’de “tarhana”, Misir’da “kishk”, Irak’ta “kushuk”,
Yunanistan’da “trahanas”, Macaristan’da “tahonya” ve Finlandiya’da “talkuna” adlariyla bilinmektedir.
Tiirkiye’de ise kullanilan hammaddelerdeki degisiklikler, tiretim yontemlerindeki yoresel uygulamalar
ve tiiketim bigimlerindeki farkliliklar nedeniyle ¢esitli tarhana tiirleri bulunmaktadir (Coskun, 2014; 69).
Bu dogrultuda bu ¢aligmada farkli illerdeki tarhana yapilis sekillerine iligkin sozli hafizada yer alan
geleneksel tarif bilgilerini yazili hale getirilmistir. Fenomeloji deseni kullanilan bu nitel ¢alismada 13
farkli ilden on bes bayan katilimei ile telefonla 25.11.25-06.12.2025 tarihleri arasinda telefonla goriisme
yapilmigtir ve elden edilen veriler yazili hele getirilmistir. Arastirma bulgulari, Tiirkiye’nin farkli
illerinde {iiretilen tarhanalarin malzeme, fermantasyon siiresi ve kurutma yontemi bakimindan gesitlilik
gosterdigini ortaya koymustur. Tarhanalarin tamaminda un ve yogurt temel gida olarak kullanilmistir.
Domates ve biber (taze, salga) yaygin bi¢imde yer almakta; sogan ve sarimsak bir¢ok yorede ortak
yardimci gida olarak bulunmaktadir. Bazi yorelerde (Manisa-Demirci, Trabzon sebzeli tarhana) sebze
esitliliginin arttig1, baz1 6rneklerde ise (Yalova Selanik Muhacir Tarhanasi) malzemelerin oldukga sinirl
tutuldugu belirlenmistir. Bu arastirma, tarhananin yoresel tarif, fermantasyon siiresi ve kurutma
yontemleri agisindan gosterdigi cesitliligi ortaya koymasi agisindan katki sunmaktadir.

Anahtar Kelimeler: Fermente Gidalar, Tarhana, Yoresel Tarhanalar

ABSTRACT

Tarhana, a traditional product produced in many provinces of our country, is important in terms of
revealing the cultural richness of Turkish society. Tarhana is a product obtained by kneading wheat
flour, yogurt, peppers, onions, tomatoes, salt, and various herbal flavorings, fermenting the dough, and
then grinding it. This product is produced in different countries with similar technology and ingredients,
and is known as "tarhana" in Turkey, "kishk" in Egypt, "kushuk" in Iraq, "trahanas" in Greece, "tahonya"
in Hungary, and "talkuna" in Finland. In Turkey, however, there are various types of tarhana due to
differences in the raw materials used, regional practices in production methods, and consumption
patterns (Coskun, 2014; 69). Accordingly, in this study, traditional recipes for tarhana preparation in
different provinces, as recorded in oral memory, were transcribed. In this qualitative study using a
phenomenological design, fifteen female participants from fifteen different provinces were interviewed
by telephone between November 25, 2025 and December 6, 2025, and the data obtained were
transcribed. The research findings revealed that tarhana produced in different provinces of Turkey
varied in terms of ingredients, fermentation time, and drying method. Flour and yogurt were used as the
main ingredients in all of the tarhana samples. Tomatoes and peppers (fresh and paste) are commonly
used; onions and garlic are common auxiliary ingredients in many regions. It has been observed that in
some regions (Manisa-Demirci, Trabzon vegetable tarhana), the variety of vegetables is increased, while
in other examples (Yalova Selanik Muhacir Tarhana), the ingredients are kept quite limited. This
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research contributes to revealing the diversity of tarhana in terms of regional recipes, fermentation time,
and drying methods.

Key words: Fermented Foods, Tarhana, Regional Tarhanas

GIRIS

Tiirk toplumunun derin tarihsel ge¢cmisi ve zengin kiiltiirel birikimi goz 6niinde bulunduruldugunda, bu
kiiltiiriin bir alt alan1 olan mutfak mirasinin da benzer bir zenginlik sergilemesi sasirtic1 degildir. Bu
mutfak mirasinin dikkate deger iirlinlerinden biri tarhanadir. Besleyici 6zelligini olusturan protein,
vitamin ve mineral icerigi sayesinde tarhana hem yetiskinler hem de ¢ocuklar tarafindan tiiketilebilen
geleneksel bir gida niteligi tasimaktadir (Altun, 2015; 48). Bu baglamda bu ¢alismanin amac, Tiirklerin
uzun yillardir tiikettigi, mutfak kiiltiiriimiizde 6nemli bir yeri olan tarhananin iller bazinda farkli yapilis
sekillerini tespit etmek ve tarhana uygulama pratiklerine iligkin sézlii bellegi yazili hale getirerek nesiller
arasi aktarimini saglamaktir.

1. LITERATUR

Tarhananin Tiirkler araciligiyla Anadolu’ya tasindigi ve Tiirk corbalarinin atasi olarak degerlendirildigi
bilinmektedir (Sahin ve Bozok, 2024;280). Tarhananin ilk olarak Orta Asya’dan gbgen Tirkler ve
Mogollar tarafindan Ortadogu, Macaristan, Finlandiya ve Anadolu’ya tagidigi belirtilmektedir (Altun,
2015:45). Dolayistyla tarhananin, Tiirk topluluklarinin Orta Asya’dan Anadolu’ya uzanan gog
hareketleri sirasinda bu cografyaya tasindigi; Osmanli doneminde ise yakin cografyadaki komsu
halklara ve hem dogu hem bati yoniindeki iilkelere dogru yayilim gosterdigi literatiirde kabul
gormektedir (Karahan vd., 2024; 124). Tarhana, Anadolu’da yalnizca bir yemek tiirii olarak degil, ayni
zamanda geleneksel uygulamalar ve toplumsal dayanisma ile iliskilendirilen bir kiiltiirel unsur olarak
da tanimlanmaktadir (Sahin ve Bozok, 2024; 280). Tarhana; yogurt, un basta olmak t{izere bugday gibi
tahillar ile yoreye 6zgii sebze, yesillik ve baharatlarin karigtirilarak hamur haline getirilmesi, farkli
siirelerde mayalanmasi ve bu hamurun giineste veya i¢ mekanda kurutulmasiyla iiretilen fermente bir
gida iirlintidiir. Bununla birlikte tarhananin yapilis sekline gore farkli tanimlari vardir. Tiirk Dil Kurumu
Sozliigi (2022)’ne gore tarhana, igerisine domates, nane, biber, sogan, maydanoz, yogurt veya siit,
bugday katilarak 6nce mayalandirma, ardindan kurutma ve ufalama islemlerinin gergeklestirilmesiyle
yapilan ¢orba olarak tanimlanmigtir. Blandino vd. (2003)’ e gore; tarhana, bugday unu, bugday yarmast,
irmik ile yogurt, biber, tuz, sogan, domates, tat ve koku verici bitkilerin karistirilip yogrulduktan ve
fermente edildikten sonra kurutulmasi ve dgiitiilerek elenmesiyle elde edilen besin degeri yiiksek bir
gidadir. Tarhananin bilesimi, farkli formiilasyonlara gore degisir ve hammaddesine, {iretiminde
kullanilan malzemelere ve {iretim yontemlerinin cesitliligine bagl olarak cesitlilik gdsterir. Genellikle
kurutulup toz haline getirilen tarhana, baz1 bélgelerde kurutulmadan islak olarak muhafaza edilirken,
bazilarinda cips olarak kurutulup atistirmalik olarak tiiketilmektedir (Ogurlu ve Tarakei1, 2023; 1358).
Un Tarhanasi, irmik tarhanasi, karigik tarhana, gdce tarhanasi, domatesli tarhana gibi pek ¢ok tarhana
cesidi vardir (Altun, 2015; 46). Kastamonu, Cankir1 ve Eskisehir’de yas tarhana tiiketiminin daha yaygin
oldugu, buna karsin kuru tarhananin da kullanildigi goriilmektedir. Corum, Kahramanmaras, Nevsehir,
Gaziantep, Aydi, Afyon ve Mugla’da kabugu soyulmamis bugdaydan tarhana tiretimi yapilmaktadir.
Cok sayida ilde ise bugday unu temel bilesen olarak kullanilmaktadir. Tokat, Sinop ve Tekirdag’da
tarhana hamuruna yumurta, siit ve un eklenmekte olup bu gesit “siitlii tarhana” olarak adlandirilmaktadir.
Ege Bolgesi’nde tarhana iiretim siirecinde kuru baklagillerin karisima dahil edildigi bilinmektedir. Baz1
tarhana tiirlerinde eksi maya kullanilirken, bazi ¢esitler kizilcik gibi meyvelerden elde edilmektedir.
Bugday unu ile hazirlanan kizilcik tarhanasinin mide ve bagirsak rahatsizliklarina iyi geldigi; goce ve
sitle hazirlanan tarhana tiirlerinin ise dogum sonrast kadinlara tiiketilmek iizere verildigi
belirtilmektedir (K6ten vd., 2019;121). Citak ve Sandik¢1’nin (2020) calismasinda, Afyon ilinde iiretilen
tarhananin “goceli tarhana” olarak adlandirildigi ve bu iirliniin bugday ile yogurtla hazirlandig
belirlenmistir. Altun (2015) ise Elbistan’ da yapilan tarhananin dovme (bugdaym degirmende
doviilmesiyle elde edilir), ayran veya yogurtla yapildigimi tespit etmistir. Altundag vd. (2020)’nin
calismasinda ise Tiirkiye’nin farkl illerindeki tarhana cesitleri tespit edilmistir. Seferihisar’da sakizli
tarhana yapilmaktadir ve sakizli tarhananin temel bilesenlerinin damla sakizi, un, karanfil ve tereyagidir.
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Yine ayni ¢aligmada Konya’nin Beysehir ilgesinde Beysehir tarhanasi yapildigi ve bu tarhananin temel
malzemelerinin ise bugday yarmasi, siizme yogurt oldugu ifade edilmistir. Sormaz vd. (2019)’ a goére
Bolu’ da bugday, yogurt ve baharatlara ek olarak kizilcik ilave edilerek kizilcikli tarhana yapildigini;
Usak’ta yine bugday, yogurt ve baharata ek olarak haglanmis nohut veya fasiilye konularak tarhana
yapildigi; Tokat ilinde ise tarhananin tathi niyetine tiiketilen bir gida oldugu ve malzemelerinin {iziim
sirast ve bugday yarmasinin kaynatilmasiyla yapildig: belirtilmistir. Basar vd. (2019), Erzincan ilinde
gendime tarhanasi yapildiginit hem yas hem kuru saklanabilen bu tarhananin ana malzemelerinin ¢ig siit,
yogurt, gendime (bugday yarmasi), domates, biber ve undan olustugunu tespit etmistir. Yukaridaki
arastirma bulgularia ek olarak Tiirk Patent Kurumu 2025 verilerine gore cografi isaret almig tarhana
cesitleri s0yledir; Amasya sikma tarhanasi( siizme yogurt, bugday kirik yarma, yumurta, siit, un); Bolu
kizilcik tarhanasi( Kizilcik piiresi, un); Kastamonu Cide tarhanasi(Kuru sogan, sarimsak, kapya biber,
domates, dereotu, buyotu, nane, kekik, maydanoz, reyhan); Fethiye tarhanasi(Bugday, sogan, kirmizi
biber, domates, yogurt, eksi maya, nohut, dari, kuru fasiilye, boriilce, sarimsak, kuru dane musir, kekik,
nane), Gaziantep Sirin Tarhanasi( lizim suyu, sira topragi, ¢ig simit, toz tar¢in ve karanfil); Kiitahya
Gediz tarhanasi (un, kapya biber, kirmizi aci1 biber, yogurt, kuru sogan , nane); Kiitahya kizilcik
tarhanasi( Kizilcik piiresi, un); Malatya Tarhanasi(Gendime-yarma, yogurt, yas maya, un); Maras
tarhanasi( yogurt, bugday dovmesi, kekik);Mugla goce tarhanasi( Goce: kirilmig bugday, yogurt ,
tarhana otu), Tokat iiziim tarhanasi( Uziim siras1, ince bugday kirmasi, pekmez topragi) ve son olarak
usak tarhanasidir(un, kirmizi biber, Sivash biberi, yogurt sogan, domates, eksi maya, nane).

2. ARASTIRMANIN YONTEMI

Aragtirmada nitel arastirma siirecleri izlenmistir. Nitel arastirma, gozlem, goriisme ve dokiiman
incelemesi gibi nitel veri toplama yontemlerinden yararlanarak, bireylerin algilarini ve olaylarin dogal
ortam i¢indeki biitiinciil ve gercekei goriiniimiinii ortaya koymay1 amaglayan bir arastirma siireci olarak
ifade edilebilir (Yildirim ve Simsek, 2008;39). Arastirma da betimsel(tanimlayici) analiz kullanilmistir.
Yildirim ve Simgek (2003)’e gore, betimsel analiz, ¢esitli veri toplama teknikleriyle elde edilen verilerin
onceden belirlenmis temalar dogrultusunda 6zetlenmesi ve yorumlanmasini igeren bir nitel veri analiz
yontemidir. Bu analizde temel amag, elde edilen bulgularin okuyucuya derlenmis ve yorumlanmis bir
bicimde sunulmasidir. Veri toplama araci olarak yar yapilandirilmig goriisme teknigi kullanilmustir.
Calisma grubunun sec¢iminde kartopu modeli kullanilmistir. Veri toplama amaciyla 25.11.2025-
06.12.2025 tarihin de Tablo 1’de yer alan katilimcilarla telefonla goriisme saglanmistir.

Tablol. Calisma grubunun demografik 6zellikleri

No Ad-Soyadi Yas Meslegi Yasadig il

K1 S.G 65 Ev hanim Manisa- Merkez
K2 GT 70 Ev hanim Manisa- Demirci
K3 S.C 82 Ev hanimu Sivas- Merkez

K4 M.G 65 Ev hanim Ordu-Mesudiye

K5 E.T 70 Ev hanim Bolu- Goyniik

K6 H. A 53 Ev hanim Zonguldak- Merkez
K7 M. E 90 Ev hanim Ankara- Merkez
K8 N.G 61 Ev hanim Kars- Merkez

K9 N.Y 68 Ev hanim Trabzon-Merkez
Ki0 N.T 64 Ev hanimi Trabzon- Merkez
Kil M.T 70 Ev hanim Kiitahya- Sogiit
Ki2 §S.S 63 Ev hanim Kocaeli- Merkez
K13 E.S 67 Ev hanimi Diyarbakir- Merkez
Ki4 H.K 63 Ev hanimu Balikesir- Merkez
Ki5 F.N 70 Ev hanim Yalova- Merkez
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3. BULGULAR

Aragtirmada 13 farkli ile ait 15 farkli tarhana ¢esidi tespit edilmistir. Katilimcilardan elde edilen verilere
gore tarhananin cografi dagilimi ve yoreye 6zgii tarhana malzemeleri ve kurutma sekilleri Tablo 2’de
Ozetlenmistir.

Tablo2. Tarhana uygulamalari ve cografik dagilimi

Istanbul, Tiirkiye

No il Ana Malzemeler Fermantasyon Kurutma
Siiresi Yontemi
1 Manisa Un, yogurt, domates, kuru sogan, sarimsak, | Orta (7 giin) Golge ve hava
tarthana otu, sivi yag, eksi maya, tuz, stirkiilasyonu olan
domates/biber salgasi, tuz. yerde
2 Manisa- Yogurt, bugday/unu, kirmiz1 biber, | Uzun (15giin) Golge ve hava
Demirci domates, nohut, fasulye, sarimsak, sogan, stirkiilasyonu olan
Tarhanasi patates, patlican, kabak; akusburnu, alig, yerde
kizilcik, ayva, elma, nane,
maydanoz,hiinnap, igde.
3 Sivas Yogurt, asurelik  bugday, bugday | Orta (7 giin) I¢ mekanda hava
yarmasi,un, tuz. alan yerde
4 Ordu Un, domates, sogan, sarimsak, kirmizi | Orta (7 giin) Glineste
biber, yesil biber, biber salcasi, tarhana
baharati, yogurt, dere out, maydanoz,
havug, maya, tuz.
5 Bolu Un, yogurt, domates, biber, eksi maya yada | Kisa (3—5 giin) Glineste
nohut ve nohutun bir gece bekletilen suyu,
tuz.
6 Zonguldak Un, yogurt, kuru sogan, sarimsak, kirmizi | Orta (7 giin) Ic mekanda hava
biber, yesil sivri biber, domates, domates alan yerde
salgasi, biber salgasi, maydanoz, dereotu, 7
tiirlii baharati, yas maya ve kuru maya, tuz.
7 Ankara Un,yogurt, domates, kirmizi kapya biber, | Kisa (2-3 giin) Giineste- hava alan
yesil biber, kuru sogan, kirmizi toz biber, yerde
pul biber, tuz.
8 Kars Un, Siizme yogurt, domates, kapya biber, | Kisa (3—5 giin) Glineste
kuru sogan, sarimsak, taze nane, kuru nane,
toz kirmizi biber, pulbiber, karabiber, tuz.
9 Trabzon Un, Yogurt, peynir,kirmizi1  biber, | Orta (7 giin) Giineste
domates,sogan, tuz.
10 Trabzon Bugday unu, biber salcasi, yogurt, eksi | Orta (7 giin) Ic mekanda hava
(Sebzeli maya, kereviz tozu, domates, biber , sogan, alan yerde
tarhana) havug , pirasa , enginar, 1spanak , patlican,
e tuz, osmanli baharat1 (Tatl1 toz biber, kekik,
o kisnig, pulbiber, c¢emen, nane, sumak,
8 kimyon, kereviz tozu, cibrisa, maydanoz),
kekik.
8 11 Kiitahya Un, yogurt, salgalik biber, domates, maya, | Uzun (15 giin) Giineste
tuz.
E 12 Kocaeli Un,yogurt , domates, kirmizi biber, sogan, | Uzun (10 giin) I¢ mekanda hava
a sarimsak, havug, taze nane, toz kirmizi alan yerde
=] biber, maydonoz, eksi maya, tuz.
(&) 13 Diyarbakir Un,domates, kirmizi biber, biber salgasi, | Orta (7 giin) Serin, havadar bir
(@] slizme yogurt, taze nane, kuru nane, yerde.
14 pulbiber, haglanmis nohut, un, tuz.
A 14 Balikesir Yogurt, un, domates, kirmizi biber, sogan, | Kisa (2- 3 giin) Golgede, havadar
sarimsak, tuz. bir yerde
15 Yalova Un, yogurt(ayran), tuz. Orta (7 giin) I¢ mekanda hava
(Selanik alan yerde
Muhacir
Tarhanasi)
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182



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Tablo 2’den anlagilacag: lizere;

o Tirkiye’nin 13 farkli ilinde iiretilen tarhana tarifleri malzeme, fermantasyon siiresi ve kurutma
yontemi bakimindan cesitlilik gostermektedir.

o 13 ilin tamaminda un ve yogurt temel bilesen olarak kullanilmistir. Domates ve biber tiirevleri
(taze, salca ya da toz) yaygin bigimde yer almakta; sogan ve sarimsak bir¢ok yorede ortak malzeme
olarak goriilmektedir.

o Bazi illerde (Manisa-Demirci, Trabzon sebzeli tarhana) tarhana malzemesinde sebze
cesitliliginin arttig1, bazi illerde ise (Yalova Selanik Muhacir Tarhanasi) tarhana malzemelerinin
(Sadece un, yogurt, tuz) oldukg¢a sinirli tutuldugu belirlenmistir.

o Tarhana ¢esitlerinin fermantasyon siireleri kisa (2—5 giin), orta (7 glin) ve uzun (10-15 giin)
olarak ii¢ kiimede toplanmigtir. Orta siireli fermantasyonun iller arasinda daha yaygin oldugu; uzun
fermantasyon siiresinin ise Manisa-Demirci, Kiitahya ve Kocaeli illerinde tercih edildigi goriilmektedir.

o Kurutma yontemleri incelendiginde gilineste kurutma, gélgede/havadar ortamda kurutma ve i¢
mekanda hava alan yerde kurutma olmak {izere farkli uygulamalarm bulundugu tespit edilmistir. I¢ ve
Karadeniz boélgelerindeki illerde i¢ mekanda kurutma daha sik goriilirken, Ege ve Marmara
bolgelerindeki illerde glineste kurutma uygulamalarina rastlanmaktadir.

Sonug olarak; calisma grubunda yer olan 13 ilde tarhana iiretiminde kullanilan malzeme cesitliligi ile
fermantasyon ve kurutma uygulamalar1 yoresel farkliliklar gostermektedir. Bu bulgular, tarhananin
Tiirkiye genelinde farkli yerel ve geleneksel metotlarla {iretildigini ortaya koymaktadir.

4, SONUC, TARTISMA VE ONERILER

Aragtirma sonucunda, Marmara, Ege, Karadeniz, I¢ Anadolu, Gilineydogu Anadolu ve Dogu Anadolu
Bolgesinde bulunan 13 farkli ile ait tarhana g¢esitleri malzeme, fermentasyon siiresi ve kurutma yontemi
boyutuyla tespit edilmistir. Literatiirdeki benzer bazi ¢alismalar incelendiginde; Coskun’un (2014)
tarhana cesitlerini inceledigi ¢alisma bulgularina gore; Ege tarhanasi, Ankara, Maras, Mugla ve Aydin
illerinde yaygin yapilan goce tarhanasi, Isparta top tarhanasi, Trakya tarhanasi, Kiitahya ak tarhana,
Gediz tarhanasi, Trakya’nin kiymali tarhanasi, Beysehir tarhanasi, Marmara’daki gé¢men tarhanasi gibi
farkli tarhana cesitleri tespit edilmistir. Arastirma bulgulari, tarhana yapiminin ilden ile farklilik
gostermesi bakimindan Coskun’un (2014) bulgulariyla ortiismektedir. Yine ayni sekilde Gok vd. (2017)
de, tarhana yapilis sekillerinin bolgeden bolgeye farklilik gosterdigini belirtmistir. Bu ¢alisma bulgulari
da 6 bolgeye ait 13 farkli tarhana yapiligini tespit ederek Gok vd.’nin (2017) ifadesini desteklemektedir.
Coskun’a (2014) gore, gbgmen tarhanas1 Marmara bolgesinde yaygin olarak yapilan balkan gogmenleri
tarafindan Tiirk mutfagina kazandirilmis bir yemektir. Ayrica gégmen tarhanasi malzemelerinin, un,
yogurt, lor peyniri, yesil biberi, domates, domates salgasi, yumurta, ekmek mayasi ve ¢esitli
baharatlardan olustugunu da belirmistir. Bu arastirmanin bulgularinda tespit edilen muhacir gégmen
tarhanas1 Yalova’ da Selanik gd¢menleri tarafindan yapilan tarhana ¢esididir ve malzemeleri ayran, un
ve tuzdan olusur. Bu nedenle bu arastirma bulgular1 Coskun’dan (2014) gd¢men tarhanasi malzemeleri
bakimin farklilik gostermektedir Dolayisiyla bu arastirma ile literatiire farkli icerikli muhacir tarhanasi
kazandirilmistir. Sormaz vd. "ne (2019) gore Bolu’ da bugday, yogurt ve baharatlara ek olarak kizilcik
ilave edilerek kizilcikli tarhana yapilmaktadir. Bu ¢alisma bulgularinda tespit edilen Bolu tarhanasi ise
un, yogurt, domates, biber, eksi maya ya da nohut ve nohutun bir gece bekletilen suyu ile kizileik
konulmadan yapilan farkli bir tarhana yapilisi tespit edilmistir. Dolayisiyla her iki ¢alisma bulgulan
birbirinden farklidir. Bolu il sinirlari igerisinde malzeme ve yapilis sekli bakimindan farklilik gosteren
iki tarhana tliriiniin tespit edilmesi agisindan 6nemlidir. Bununla birlikte bu bulgu il bazli tek bir tarhana
taniminin olmayabilecegini ortaya koymas1 acisindan literatiire katki saglamistir. Bal Yildirim vd. ‘ne
(2021) gore, Manisa Kopriibas ilgesinde tarhana, taze nane, sogan, nohut, kapya biber, domatesin, tuz
yag konulmadan pisirilir ve sogutulur, ardindan bu karisima un, ekmek mayasi, yogurt ve bir dnceki
seneden kalan tarhana tozu katilarak yogurulmaktadir. Bu ¢alismada ise Bal Yildirim’dan (2021) farkli
olarak Manisa’da yapilan iki farkli tarhana tespit edilmistir. Birincisi; Manisa Merkez’de yapilan
tarhanadir (Un, yogurt, domates, kuru sogan, sarimsak, tarhana otu, sivi yag, eksi maya, tuz,

December 23-25, 2025
Istanbul, Tiirkiye 183



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

domates/biber salcasi, tuz.), ikinci tarhana ise Manisa Demirci il¢esinde yapilan tarhanadir (Yogurt,
bugday/unu, kirmiz1 biber, domates, nohut, fasulye, sarimsak, sogan, patates, patlican, kabak; kusburnu,
alig, kizilcik, ayva, elma, nane, maydanoz, hiinnap, igde). Bu farkli calisma bulgulari ayn1 ilde merkezde
ve ilgelerde yapilan tarhana yontemlerinin birbirinden farkli olabilecegine oOrnek teskil etmesi
bakimindan 6énemlidir.

Bundan sonra yapilacak caligmalarda farkli illerindeki tarhana cesitleri tespit edilerek, malzeme ve
yapilis sekilleri bakimindan incelenebilir. Tarhana yapiminda iller arasindaki benzerlikler ve farkliliklar
ortaya konulabilir. Ayrica yerel yonetimden sorumlu paydaslarda illerinde var olan ydresel ve etnik
tarhanalarin cografi isaret basvurunu yapabilir veya halihazirda cografi isaret almis tarhana ¢esitlerinin
AB cografi isaret tescil bagvurunu yapabilir.
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ABSTRACT

Food safety is a substantial issue due to the growing population, the demand for a better quality of life,
the global economy, and public health concerns. The major challenges that risks to food safety are
pollutants like food-borne pathogens, heavy metals, toxins and pesticides. These contaminants are
encountered at any step of the food supply chain. To tackle these challenges, various detection
techniques, including conventional, serological, molecular and mass spectrometry-based have been
widely employed. However, these approaches are time-consuming, costly, require trained personnel and
well-equipped laboratories, and may also yield false results. At this point, biosensor technologies have
drawn attention due to their rapid response, high sensitivity and specificity, cost-effective, and easy-to-
use nature. Electrochemical biosensors are commonly preferred in food safety applications due to their
advantageous features, such as higher compatibility with the detection of biological or chemical
analytes, as well as their superior sensitivity, rapid response, and cost-effectiveness. According to the
existing literature, electrochemical biosensors demonstrate remarkable performance, such as wide
detection ranges, low detection limits, and high specificity, allowing rapid detection of various food
safety risk factors, including foodborne pathogens, within minutes.

The detection and control of food safety risk parameters are not only scientific and industrial concerns
but also practical necessities in kitchens, restaurants, and culinary education settings. Rapid and
sensitive detection of food contaminants can help prevent widespread food recalls and reduce consumer
exposure, particularly in food markets and food service environments. Hence, electrochemical
biosensors offer a promising and robust alternative for food contaminant detection, with applicability
extending beyond the food industry to commercial kitchens and culinary laboratories, making them
highly relevant to gastronomy and culinary arts, where strict food hygiene and safety protocols are
essential in both education and professional practice.

Keywords: food safety, electrochemical biosensors, risk management, gastronomy and culinary arts.
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BIOACTIVE CONSTITUENTS AND EXPANDING USES OF ALLIUM SATIVUM
ESSENTIAL OIL
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ABSTRACT

Allium sativum (garlic) essential oil, rich in key organosulfur compounds such as allicin and various
diallyl sulfides, continues to draw considerable scientific and industrial interest due to its potent
antimicrobial, antioxidant, and cardioprotective activities. In the present decade research emphasizes
improving extraction methods—including optimized steam distillation and supercritical CO-
techniques—to increase yield while preserving sensitive sulfur constituents. The oil’s demonstrated
ability to inhibit pathogenic microorganisms and modulate inflammatory pathways further supports its
growing use in natural food preservation and complementary therapeutic applications.

Keywords: Allium sativum, Garlic Essential Qil, Organosulfur Compounds, Antioxidant Properties,
Extraction Techniques, Food Preservation

December 23-25, 2025
Istanbul, Tiirkiye 186



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

EVALUATION OF MEDICINAL ZOBO DRINK FROM HIBISCUS, TURMERIC, AND
SOURSOP BLEND FOR CANCER PREVENTION
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Nigerian Stored Products Research Institute, No.3 Stone Road, Onireke, Dugbe, Ibadan.

Department of Food Science and Technology, Olusegun Agagu University of Science and
Technology.

*Department of Applied Chemistry, Ladoke Akintola University of Technology, Ogbomosho

ABSTRACT

Zobo drinks are herbal beverages that are known for their therapeutic, nutritional and anti-oxidant
properties. Zobo drinks produced from a blend of Hibiscus flower, turmeric, and sour sop was evaluated
for their chemo-preventative properties. The aim of this study was to develop medicinal zobo drinks
while the objectives were to evaluate the physicochemical and sensory properties of the zobo drink, and
assess the antioxidant potential through in vitro assays. The results from this study showed that sample
A which serves as the control recorded a PH of 2.63% 0.24, and a total titrable acidity (TTA) of 1.17+
0.21, while sample B had a PH of 2.72+ 0.24 and a TTA of 1.43+ 0.50. The DPPH of 31.19 + 1.26 for
sample A and 66.35+1.11 for sample B figures the samples ability to donate hydrogen atom to a stable
free radical and highest value indicates stronger radical capacity. From the results, Sample B can be
observed to be significantly higher than Sample A due to the turmeric added to it because turmeric
contains curcumin and a polyphenolic compound which is rich in antioxidants properties. The FRAP
values of 1.03+0.12 for sample A and 1.66+ 0.04 for sample B revealed a drop from moderate to high
value. This shows that the Zobo drinks have the ability to reduce from Fe®* to Fe?*. These ingredients
are rich in bioactive compounds that have demonstrated promising anticancer and chemo-preventive
properties in numerous in vitro and in vivo studies.

Keywords: Zobo drinks; Antioxidant potential; Chemo-preventive properties; Herbal beverage

1.0 Introduction

Herbal beverages have gained significant attention due to their therapeutic, nutritional, and antioxidant
properties. Hibiscus (Hibiscus sabdariffa), turmeric (Curcuma longa), and soursop (Annona muricata)
are three botanicals widely recognized for their health benefits. Hibiscus is rich in anthocyanins and
vitamin C, known for its antihypertensive and antioxidant effects (Akinmoladun et al.,2020).Turmeric
contains curcumin, a potent anti-inflammatory and antimicrobial compound (Akinmoladun et al.,2020).
Soursop is traditionally used for its anticancer, antidiabetic, and digestive properties (Akinmoladun et
al.,2020).

The natural ingredients in hibiscus, particularly its secondary metabolites, are considered potential
chemopreventive agents, meaning they can help prevent the initiation or progression of cancer.

Sour Sop (Annona muricata / Graviola) is a tropical fruit whose leaves, bark, seeds, and fruit extracts
have been investigated for their medicinal properties, including a potential role in cancer treatment and
prevention (Rady et al., 2018). The anticancer properties of soursop are largely attributed to its unique
phytochemicals, particularly acetogenins, which are found in various parts of the plant (Widyastuti, &
Rahayu, 2017). These compounds have been shown to possess cytotoxic effects against cancer cells
while being less toxic to healthy cells. Research indicates that hibiscus achieves its anticancer effects
through several mechanisms. It can modulate critical signaling pathways involved in cancer
development, such as activating AMPK and inhibiting Akt, which are crucial for cell growth and
survival (Sehim et al., 2023). Its rich content of anthocyanins and polyphenols are believed to be key
contributors to these effects (Ozkur et al., 2022). Also, studies suggest that soursop extracts can inhibit
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cancer cell growth, induce apoptosis, and interfere with cellular energy production in cancer cells
(Hadisaputri et al., 2021). Some research indicates its ability to downregulate the expression of
epidermal growth factor receptor (EGFR), a protein often overexpressed in various cancers. Ginger on
the other hand and its constituents have been shown to exert anticancer effects through multiple
pathways, including inhibiting cancer cell proliferation, inducing apoptosis, suppressing angiogenesis
(formation of new blood vessels that feed tumors), and modulating immune responses (Prasad and
Tyagi, 2015). It can also sensitize chemoresistant tumors to conventional chemotherapy (Kundu et al.,
2009). Studies have shown efficacy against various cancer types, including breast cancer, colorectal
cancer, liver cancer (HepG2 cells), skin cancer, prostate cancer, and stomach cancer (Nguyen et al.,
2019; Yasmin et al., 2023; Ahmed and Khalid, 2024; & Sehim et al., 2023)  For instance, hibiscus
flower extract has been shown to selectively induce apoptosis in breast cancer cells and can positively
interact with common chemotherapeutics (Nguyen et al., 2019; Yasmin et al., 2023). Also, laboratory
and in vitro studies have explored soursop's effects on various cancer cell lines, including breast cancer,
prostate cancer, colon cancer, lung cancer, and pancreatic cancer (Rady et al., 2018; Hadisaputri et al.,
2021). While promising, it is important to note that most research has been conducted in laboratory
settings, and human studies are limited. Research suggests ginger's effectiveness against various
gastrointestinal cancers, including gastric, pancreatic, liver, and colorectal cancers (Prasad & Tyagi,
2015 It has also shown promise against ovarian, breast, and prostate cancers (Nafees et al., 2021). Some
studies indicate that ginger supplementation might reduce the risk for colorectal cancer in high-risk
individuals. Combining these three ingredients into a single beverage offers a synergistic blend that may
support cardiovascular health, immunity, and detoxification. In spite of the growing popularity of herbal
drinks, many commercially available options lack scientific formulation, standardization, and
affordability. Additionally, synthetic additives and preservatives in some products compromise their
health benefits. There is a need for a natural, affordable, and scientifically formulated herbal drink that
combines multiple health-promoting ingredients and meets consumer expectations for taste, safety, and
efficacy. This study contributed to the development of affordable, functional beverages using indigenous
plants. It supports local agriculture, promotes wellness, and offers a natural alternative to synthetic
drinks. The findings may also serve as a foundation for future nutraceutical development and
commercialization. This research outlined the development of a functional herbal drink using these
botanicals, targeting health-conscious consumers in Nigeria and beyond.

2.0 Materials and Method
2.1 Materials:

Hibiscus petals (dried), fresh turmeric rhizomes, fresh soursop pulp, distilled water, lemon juice (natural
acidulant), honey (natural sweetener), sodium benzoate (preservative), packaging bottles, FRAP, DPPH,
reagents (for antioxidant assays).

2.2 Method

Collection and Preparation of Sample: Hibiscus petals, soursop, and fresh turmeric were purchased at
Bodija market, Ibadan. The samples were washed separately in clean water.

2.2.1 Extraction: About 1 kg of each sample was soaked into clean water to allow for aqueous
extraction separately. The set up was filtered using muslin clothes to get the filtrate separately. The
extracts were mixed in optimized ratios (2:1:2) with lemon juice and honey. The formulated products
called herbal Zobo drink was kept in the freezer till use

2.2.2 Physicochemical Analysis: The PH, and total titratable acidity of the formulated products were
carried out in line with AOAC (2016) method.

2.2.3 Antioxidant Assays: The FRAP, DPPH tests were carried out to evaluate the antioxidant potential
of the formulated medicinal products (Akinmoladun et al., 2020; Aggarwal and Harikumar 2009; and
Gavamukulya et al., 2017).
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2.2.4 Preparation of FRAP Reagent Mix: The mixture of Acetate buffer (pH 3.6), TPTZ (10 mM in
40 mM HCI), and FeCls-6H20 (20 mM) in ratio: 10:1:1. FeSO4-7H20 (e.g., 2000 uM stock) were used
as the standard curve with serial dilutions from 0-800 uM. The prepared herbal drinks were diluted in
distilled water with the addition of 10 pL sample to each well. Assay was executed by adding 190 pL
FRAP reagent to each well and incubated at 37°C for 30-60 min, while the absorbance was read at 593
nm. Data analysis were done by comparing samples absorbance to standard curve and express results as
uM Fe?* equivalents.

2.2.5 DPPH (2,2-Diphenyl-1-picrylhydrazyl) Assay

Preparation of DPPH Solution: DPPH was dissolved in methanol (0.1 mM) and protect it from light.
Ascorbic Acid was used as the standard to prepare the standard curve, and was diluted serially at 0-300
uM.. The herbal samples were diluted in methanol and 100 uL. samples were added to the well. About
100 uL DPPH solution was added and incubate in the dark for 30 min at room temperature for the assay
execution, while absorbance were read at 517 nm. Data were analysed using the formula stated by
Akinmoladun et al. (2020); Aggarwal & Harikumar (2009).

% scavenging = [(A control — A sample) / A control] X 100 ..eeeiveinineeneesnroecncenes Egn. 1

2.2.6 Sensory Evaluation: A sensory analysis including taste, aroma, and color assessment with 10
panelists was carried out on an hedonic scale of 1-5 in which the highest number was ranked extremely
good and the lowest as extremely dislike.

3.0 Results and Discussion
3.1 Physico-chemical Analysis

The physicochemical parameters of zobo juice samples are critical in determining their safety, stability
and sensory acceptance. Table 1: Physicochemical analysis of Zobo drinks

Test Sample A Sample B
TTA 1.1733 +£0.2133 1.4267 +0.1502
PH 2.6267 £ 0.2404 2.7233 £0.5044

Values are the mean+=SEM at (P<0.05) level of significance

Where:

Sample A: Hibiscus juice + Pineapple juice+ honey

Sample B: Hibiscus juice + Pineapple Juice+ Sour sop juice+ lime juice+ turmeric juice

In this study as shown in table 1, sample A recorded a PH of 2.6267, with a total titrable acidity (TTA)
of 1.1733, while sample B had a PH of 2.7233 with a TTA of 1.4267. These findings fall within the
expected ranges for Hibiscus sabdariffa (Zobo) juice. The PH values obtained indicate that both samples
are highly acidic. Previous studies have reported PH values to be in the range of 2.57-3.87(Ezejindu and
Ir0.,2018, & Adesokan et al., 2013). Thus, both samples are within the acceptable range. The high acidity
is advantageous from a food safety perspective since it suppresses the growth of pathogenic and spoilage
organisms (Oboh and Elusiyan., 2004). In fact, juices with a PH below 4.5 are generally classified as
high-acid foods, providing a natural preservative effect (FAO/WHO., 2005).

The titratble acidity values of the samples are also consistent with reported values for Zobo drinks.
Otolowo et al. (2022) reported TTA values of up to 1.06 g/100 ml, while higher levels up to 2.62% %
have been documented in roselle infusions depending on formulation and extraction conditions
(Chumsri et al., 2008). The slightly higher TTA of sample B compared a more sharp and astringent taste,
which may influence consumer preference (Falade et al., 2005). However, the values are not excessively
high and remain within ranges considered palatable, especially when sweetened or blended with other
fruit juices (Akinmoladun et al., 2015).
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The results show that Sample A (PH 2.6267; TTA 1.1733) and sample B (PH 2.7233; TTA 1.4267) fall
within documented ranges for zobo drinks, indicating good microbial stability, nutritional retention and
suitable for consumption. Sample B may be perceived as having more acidity due to its higher TTA, but
both are safe and acceptable drinks

3.2 Antioxidant Analysis

The results of Antioxidant properties of the two Zobo samples are represented in the table below. Sample
A recorded a DPPH values of 31.19 and FRAP of 1.03, while Sample B had a DPPH of 66.36 and FRAP
of 1.66.

Table 2: Antioxidant analysis of Zobo drinks

Item DPPH FRAP
SAMPLE A 31.19+1.26 1.03+£0.12
SAMPLE B 66.35+1.11 1.66+ 0.04

Values are the mean+SEM at (P<0.05) level of significance

Where

Sample A: Hibiscus juice + Pineapple juice+ honey

Sample B: Hibiscus juice + Pineapple Juice+ Sour sop juice+ lime juice+ turmeric juice

The DPPH of 31.19 + 1.26 for sample A and 66.35+1.11 for sample B figures the samples ability to
donate hydrogen atom to a stable free radical and highest value indicates stronger radical capacity. From
the results, Sample B is significantly higher than Sample A due to the turmeric added to it because
turmeric contains curcumin and a polyphenolic compound which is rich in antioxidants properties (AK,
2008). The FRAP of 1.03+0.12 values for sample A and 1.66+ 0.04 for sample B revealed that the values
had dropped from moderate to high value, This shows that the Zobo drinks has the ability to reduce from
Fe®* to Fe?*. The presence of Hibiscus and Turmeric maybe responsible for the reducing power of zobo
drinks because both hibiscus and turmeric are phenolic and flavonoids which can donate electrons to
reduce from Fe3* to Fe?*. This result suggests that fortifying Zobo with turmeric enhances its health-
promoting properties, especially for preventing oxidative stress-related conditions such as
cardiovascular diseases, diabetes, and inflammation.

3.3 Sensory Analysis

Table 3 presents a comprehensive analysis of two Zobo juice samples (Sample A and Sample B) based
on sensory evaluation data. The analysis includes statistical measures of central tendency (mean) and
variability (standard error of the mean) for various attributes (Taste, Texture, Aroma, Appearance,
Overall Acceptability) across both samples. Furthermore, this report explores the potential importance
of key ingredients in these Zobo juice samples which are Hibiscus flower, sour sop, and turmeric as
natural remedies for cancer prevention, drawing upon recent scientific research.

Table 3: Sensory evaluation of Zobo drinks

Attribute Sample A Sample B
Taste 7.69+0.20 8.06+0.27
Texture 7.50+0.22 7.50 £0.37
Aroma 7.69+0.20 7.69+ 0.20
Appearance 7.75+0.23 7.81+0.28
Overall Acceptability 8.00+0.13 7.94+0.21

Values are the mean+SEM at (P<0.05) level of significance

Where
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Sample A: Hibiscus juice + Pineapple juice+ honey
Sample B: Hibiscus juice + Pineapple Juice+ Sour sop juice+ lime juice+ turmeric juice

It can be observed from Table 3 that Sample B showed a slight edge in Taste and Appearance, while
Sample A had a marginal lead in Overall Acceptability and generally lower SEMs across attributes,
indicating more consistent panelist agreement. The most significant difference in consistency was in
Texture, where Sample B had higher variability in ratings. This suggests that while Sample B might
appeal more tosome judges in certain aspects, Sample A offered a more uniformly accepted sensory
experience.

4.0 Conclusion and Recommendation

The inclusion of Hibiscus flower, Sour sop, and Turmeric in Zobo juice formulations, particularly in
Sample B, adds a significant dimension beyond sensory appeal. These ingredients are rich in bioactive
compounds that have demonstrated promising anticancer and chemopreventive properties in numerous
in vitro and in vivo studies. While more extensive human clinical trials are needed to fully establish their
efficacy and optimal dosages for cancer prevention, the existing scientific literature supports their
potential as valuable components of a health-conscious diet. Their antioxidant, anti-inflammatory, and
direct cytotoxic effects on cancer cells make them compelling subjects for continued research in the
field of natural remedies for cancer prevention.
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eDNA ANALYSIS COULD BE APOTENTIAL TOOL TO IDENTIFY SPECIFIC
PREDATOR-PREY DYNAMIC INTERACTIONS IN THE AUSTRALIAN MACADAMIA
ORCHARDS

Md Shahinur Islam®, Mary Whitehouse?, Bishwo Mainali?

YInstitute of Food and Radiation Biology, Atomic Energy Research Establishment, Bangladesh Atomic
Energy Commission, Dhaka, Bangladesh

“Macquarie University, Sydney, Australia

ABSTRACT

Predators contribute significantly to integrated pest management (IPM) without incurring any expenses
for the farmer. Once a farmer could establish a predator community in an agroecosystem for controlling
the pests, that will be sustained for a long time. This requires identification of specific predator-prey
relationships in order to select prey-specific predators for mass rearing, augmentation and relocation,
thereby ensuring effective and targeted biological control. For identifying predator-prey dynamic
relationships, eDNA analysis could be a potential tool to identify prey-specific predators for integrated
and sustainable pest management in the Australian macadamia agroecosystem. The aim of this study is
to establish predators as an efficient IPM tool in the Australian macadamia agroecosystem by conducting
eDNA metagenomic analysis of the predator gut contents. To identify which predators were eating
which pests in the macadamia environment, we first confirmed the predator’s species identification and
subsequently performed a metagenomic study. The Illumina sequencing generated 747.6 million paired
reads after quality control for the 14 predator’s samples analysed that collected from macadamia farm,
Australia. From the 14 samples, 160,685 contigs were obtained whose lengths were >500 bp and whose
assembly lengths were N50>500 bp. There were 2696,308 classified contigs and 64,377 unclassified
contigs. For taxonomic profiling, paired-end reads were then de novo assembled into contigs with
MEGAMHIT. Taxonomic identification was performed from classified contigs with BLAST. Three fall
armyworm species (Noctuidae), cotton bollworm (Noctuidae), eleven aphid species (Aphididae), and
four weevil species (Curculionidae) were identified from the molecular gut contents analysis of an
environmental sample of 14 predators. This study represents the first analysis that we intend to carry out
for macadamia orchards in Australia.

Keywords: eDNA, potential tool, predators, prey, Macadamia orchards, Australia.
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VARIATIONS IN PHYTOCHEMICAL PROPERTIES OF SELECTED CULINARY
INGREDIENTS USED IN LIVESTOCK FEEDING AND PROPHYLAXIS

Abdurrauf-babalola Azeezah A.
Department of Animal Science, University of Abuja, Abuja, Nigeria

ABSTRACT

The increasing demand for sustainable livestock production has encouraged the exploration of natural
feed additives and prophylactic agents such as culinary ingredients commonly used in human nutrition.
Phytochemicals as a renewed alternative to synthetic feed additives and prophylaxis play a critical role
in improving livestock health, productivity, and resilience to diseases. This study evaluated the
proximate composition and phytochemical profile of selected culinary ingredients; tomato (Solanum
lycopersicum), bitterleaf (Vernonia amygdalina), garlic (Allium sativum), and Bryophyllum pinnatum
using the procedures of AOAC to determine their nutritional value and potential health benefits for
livestock nutrition. Proximate analysis revealed substantial variation among the samples. Tomato
exhibited the highest moisture (16.5%) and crude fiber (14.0%), whereas bitterleaf contained the lowest
moisture (5.0%) but the highest crude protein (21.88%) and nitrogen-free extract (48.62%). Garlic
recorded the highest ether extract (36.5%) but the lowest crude fiber (8.50%) and nitrogen-free extract
(23.75%). Ash content was greatest in Bryophyllum (15.0%), highlighting its mineral richness.
Phytochemical analysis showed that Bryophyllum consistently possessed the highest concentrations of
key bioactive compounds, including flavonoids (54.27 mg/100 g), phenolics (186.69 mg/100 g),
alkaloids (15.47 mg/100 g), tannins (108.99 mg/100 g), steroids (42.00 mg/100 g), and saponins (32.93
mg/100 g). These elevated levels suggest a strong antioxidant and therapeutic potential relative to the
other ingredients. The mixed formulation of the ingredients produced moderate values across
parameters, indicating a synergistic balancing effect when combined. The significant variability in
nutrient and phytochemical contents among the samples provides valuable insight into their potential
application in enhancing livestock nutrition, health, and functional feed formulation.

Keywords: Phytochemicals, culinary ingredients, livestock, feeding, prophylaxis
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ASSOCIATION BETWEEN DIETARY DIVERSITY AND CVD RISK ASSESSMENT AMONG
ROHINGYA REFUGEES IN BANGLADESH

Deepta Majumder’, Md. Shamim Reza?, Md. Liakot Ali®, Nur Alam Mollah’, Lipi Rani Mandal?
'Department of Public Health, School of Science and Technology, Bangladesh Open University
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ABSTRACT

Background: Cardiovascular diseases (CVD) are a major concern in refugee populations, particularly
among the Rohingya refugees in Bangladesh, who face limited access to nutrition and healthcare. There
is a lack of research on the relationship between dietary diversity and CVD risk in this vulnerable group.
This study aims to assess this link using WHO’s simplified CVD risk prediction charts to inform
nutrition programs and integrate routine CVD screening in refugee health services.

Aim: This study aims to assess the association between dietary diversity, attitudes toward diet and
lifestyle, and cardiovascular disease (CVD) risk among Rohingya refugees in Bangladesh.

Methodology: This cross-sectional study was conducted in Rohingya refugee camps in Bangladesh,
using clustered sampling to assess dietary diversity and cardiovascular disease (CVD) risk. Data were
collected through structured interviews, clinical assessments, and anthropometric measurements from
375 participants. Statistical analysis included descriptive statistics and regression to examine the
association between dietary diversity and CVD risk, with ethical approval ensuring confidentiality and
adherence to guidelines.

Results: The study found that 68.7% of participants were at moderate to high CVD risk, with 51.1%
having a moderate dietary diversity score (DDS), 25.4% a high DDS, and 23.5% a low DDS. Participants
with higher DDS were more likely to be in the low-risk category (53.4%), while those with low DDS
had the highest proportion in the very high-risk category (50%). The prevalence of hypertension,
diabetes, and heart disease was 28.9%, 11.2%, and 5.9%, respectively. Additionally, 47.5% of
participants were smokers or ex-smokers, and 54.8% were physically inactive.

Conclusion: This study highlights the relationship between dietary diversity and a reduced risk of
cardiovascular disease among Rohingya refugees. Improving nutrition and promoting healthier diets can
help mitigate the growing burden of CVD in this vulnerable population.

Key words: Rohingya refugees, dietary diversity, cardiovascular disease, CVD risk, nutrition, non-
communicable diseases, hypertension, diabetes, refugee health, Bangladesh.

Introduction

Cardiovascular diseases (CVD) are undoubtedly one of the leading causes of death globally, accounting
for approximately 32% of all global deaths. The burden is greatest in low and middle-income countries
(LMICs), where over three-quarters of CVD deaths occur (1). The most classical risk factors for CVD
include hypertension, dyslipidemia, physical inactivity, tobacco use, and harmful use of alcohol. Among
the various modifiable risk factors, an unhealthy dietary pattern plays an important role in leading to
CVD (1,2). Recent studies have highlighted that diets that include fruits, vegetables, whole grains, nuts,
and healthy fats can lower the risk of cardiovascular diseases. In contrast, frequent consumption of
nutrient-poor diets contributes to cardiometabolic disease and often includes high sugar, alcohol, and
high-fat foods (3).

Dietary Diversity (DD) refers to the number of different food groups or foods consumed over a given
period of time. It supports intake of a wider range of macro- and micronutrients by improving the
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likelihood of meeting overall nutritional needs. DD is recognised as an indicator of a high-quality diet
and is needed to meet energy requirements and other essential nutrients, particularly for groups at higher
risk of nutritional deficiencies and chronic diseases (4). Although there is a substantial body of research
in the general population on the association between dietary diversity and cardiovascular diseases, there
remains a considerable gap in evidence from vulnerable and displaced groups (5,6).

According to the United Nations High Commission for Refugees (UNHCR), refugees are “people who
have fled war, violence, conflict or persecution and have crossed an international border to find safety
in another country” (7). The Rohingya community in Bangladesh is considered one of the largest and
most vulnerable refugee populations. Around 600,000 people are thought to live in the Kutupalong
camp. Refugee health is affected by limited access to food services and healthcare facilities, with
multiple barriers such as language challenges, shortages of necessary medications, and poor living
conditions. These constraints increase vulnerability to chronic diseases and also affect food security and
dietary diversity (8,9). Before COVID-19, 4.1% of children were suffering from severe acute
malnutrition (SAM), 4.2% had moderate acute malnutrition (MAM), and about 10% of women in
Rohingya camps were malnourished. Adolescent girls, pregnant women, and breastfeeding women were
facing deteriorating nutritional and health conditions. Restricted market access, intermittent ration
reduction, and financial gaps compromise the stability of food access, which can increase dependence
on low-quality food (7,10).

Food insecurity is the limited access to nutritionally adequate food. It is notably more prominent among
patients with CVD than in the general population, but its role in causing cardiovascular risk among
refugee communities has gained limited attention (5,18,19). Existing studies have shown that food
insecurity is associated with long-term health problems, affecting both physical and mental health, and
it also increases the prevalence of noncommunicable diseases such as CVD (11,12). A dietary pattern
that includes whole, unprocessed foods such as fruits, vegetables, nuts, and seeds contains essential
nutrients and may provide an anti-inflammatory effect by enhancing endothelial function and
maintaining metabolic homeostasis, which can protect against cardiovascular risk factors. On the other
hand, low dietary diversity, particularly diets high in carbohydrates, may contribute to cardiovascular
disease risk (13).

In LMICs, risk prediction and prevention are limited by lack of local data, inadequate services, and
underuse of total CVD risk assessment tools. In low-resource settings like refugee camps, predicting
total CVD risk using validated tools is essential. The World Health Organization (WHO) offers practical
approaches for stratifying 10-year cardiovascular risk using easily obtainable factors such as age, sex,
blood pressure, body mass index, smoking status, and diabetes history, without the need for laboratory
testing. This chart was updated in 2019 and has been used in Bangladesh and other LMICs to identify
high-risk groups in settings where adequate diagnostic tests are not available (14,15). Applying these
risk assessment methods to refugee populations can support early detection of moderate to high-risk
groups and help integrate screening into basic health services, while also informing the largely
unexplored link between dietary patterns and CVD risk in refugee settings (16). Understanding this
association is important to guide food assistance programmes and strengthen prevention strategies in
this population, where the dual burden of undernutrition and rising NCD risk is increasingly recognised
(17,18).

Materials and Methods

Study Design and Setting: This was a cross-sectional study conducted to examine the association
between dietary diversity and cardiovascular disease (CVD) risk among Rohingya refugees living in
selected refugee camps in Bangladesh. The study period was April 2025 to October 2025. Data were
collected through structured interviews, anthropometric measurements, and clinical assessments.

Study Area and Population: The study was carried out in selected Rohingya refugee camps in
Bangladesh. The study population comprised Rohingya refugees residing in the selected camps during
the study period, focusing on adults aged 40 years and above.
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Sample Size and Sampling Technique: The required sample size was calculated using a standard
single population proportion approach assuming 95% confidence, 50% expected prevalence, and 5%
precision, resulting in an estimated sample size of 385 participants. After applying inclusion and
exclusion criteria and removing incomplete or inconsistent records, the final analytic sample consisted
of 374 participants.

Inclusion and Exclusion Criteria
Inclusion criteria were:

. Refugees residing in the selected camps during the study period
. Adults aged >40 years

. Willingness to provide informed consent

. Complete dietary and clinical data available

Exclusion criteria were:

. Incomplete or missing dietary or clinical information
. Chronic conditions unrelated to CVD that could confound results
. Unwillingness or inability to participate, including severe illness or inability to provide

informed consent

Respondents and Data Collection Tools: Eligible Rohingya refugee adults (>40 years) were the
respondents. Data was collected using a structured questionnaire, clinical measurements, and review of
available medical records. The dataset included demographic, lifestyle, attitude, dietary, anthropometric,
and clinical parameters. All identifiable information was anonymised to ensure confidentiality. Informed
consent was obtained prior to participation, and participants were informed of the study objectives,
procedures, and confidentiality protections.

Study Variables: Variables included demographics (age, sex, education level, household size,
socioeconomic status), lifestyle factors (tobacco use and duration, physical activity, salt consumption
practices), dietary indicators (dietary diversity based on 24-hour recall), anthropometric measures
(weight, height, BMI, waist circumference), and clinical parameters (blood pressure, pulse, respiratory
rate, oxygen saturation, and documented comorbidities including hypertension and diabetes). CVD risk
was assessed using a validated non-laboratory risk prediction tool based on non-laboratory inputs.

Data Collection and Quality Control: Data were collected using a structured case record sheet and
checklist to support completeness and consistency. Records were reviewed for completeness, and
inconsistent or incomplete entries were excluded from analysis. Data were coded and entered into SPSS
(version 27.0). Participant confidentiality was maintained throughout, and anonymised datasets were
used for analysis.

Data Analysis: Descriptive statistics were used to summarise participant characteristics. Continuous
variables were presented as mean =+ standard deviation, and categorical variables were presented as
frequencies and percentages. Multivariable regression analysis was used to examine the association
between dietary diversity and CVD risk, adjusting for potential confounders such as age, sex, and
socioeconomic status. Comparative analyses between Southern and Northern zones were performed
using the independent t-test or Mann-Whitney U test for continuous variables and the Chi-square or
Fisher’s exact test for categorical variables. A p-value of <0.05 was considered statistically significant.

Ethical Approval: Ethical clearance was obtained from the institutional review board of Bangladesh
Open University and the Government of the People’s Republic of Bangladesh, Office of the Refugee
Relief and Repatriation Commissioner, Cox’s Bazar. The study was conducted in accordance with the
Helsinki Declaration for Medical Research involving human subjects (1964). The study was non-
interventional with minimal risk. Confidentiality and data security were maintained, and data were
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documented anonymously. No conflict of interest was reported, and participants retained the right to
withdraw at any time.

Results

A total of 374 Rohingya refugees aged >40 years were included in the final analysis. Participants were
predominantly in the younger age brackets, with the largest proportion aged 4044 years (127; 34.0%)
followed by 45-49 years (77; 20.6%), while the oldest age groups were least represented (70-74: 14;
3.7% and 75-79: 11; 2.9%). The sex distribution was nearly balanced, with females slightly higher (191,
51.1%) than males (183; 48.9%). In terms of BMI, over half of the participants were within the normal
range (18.5-24.9: 203; 54.3%), around one-quarter were overweight (25-29.9: 91; 24.3%), and smaller
proportions were underweight (<18.5: 56; 15.0%) or obese (=30: 24; 6.4%) (Table 1). Clinical
assessment showed a mean systolic blood pressure (SBP) of 123.3 + 16.1 mmHg (range: 80-180) and
mean diastolic blood pressure (DBP) of 74.9 = 10.5 mmHg (range: 44—115). The mean pulse rate was
87.1 £ 13.3 beats/min (range: 55—135), mean respiratory rate was 22.9 + 4.3 breaths/min (range: 15—
30), and oxygen saturation (SpO2) was 97.4 + 2.1% (range: 96-100) (Table 2).

Regarding behavioural and clinical profile, 140 (37.4%) participants had never smoked, 106 (28.3%)
were former smokers, 85 (22.7%) were current smokers, and 43 (11.5%) reported smokeless tobacco
use. Nearly half reported smoking for more than 10 years (171; 45.7%), while smoking duration was
recorded as not applicable for 141 (37.7%). More than half reported no physical activity (205; 54.8%),
and excess salt consumption was almost evenly distributed (yes: 185; 49.5% vs no: 189; 50.5%). Over
half reported no medication use (211; 56.4%); among those on treatment, anti-hypertensive medication
was most common (104; 27.8%), followed by anti-diabetic medication (44; 11.8%) and statins (15;
4.0%). In terms of chronic diseases, 202 (54.0%) reported no disease, while hypertension (108; 28.9%)
was most common, followed by diabetes (42; 11.2%) and heart disease (22; 5.9%) (Table 3).

In dietary and CVD risk profiling, more than half of participants had a moderate Dietary Diversity Score
(DDS) (191; 51.1%), while 95 (25.4%) had high DDS and 88 (23.5%) had low DDS. For WHO non-
laboratory CVD risk, most participants fell into moderate (137; 36.6%) and high (122; 32.6%) risk
categories, followed by very high risk (90; 24.1%), with only 25 (6.7%) classified as low risk (Table 4).
When DDS was examined across CVD risk categories, participants with low DDS had the highest
proportion in the very high-risk category (50.0%), whereas those with high DDS were most commonly
in the low-risk category (53.4%) and least commonly in the very high-risk category (4.5%). The chi-
square test indicated a statistically significant association between dietary diversity category and CVD
risk category (X2 =137.9, p<0.001) (Table 5).

Discussion

The present study examined dietary diversity (DDS) and cardiovascular disease (CVD) risk among
Rohingya refugees in Bangladesh, and the findings suggest that dietary diversity could be a modifiable
factor relevant to lowering CVD risk in displaced populations. Overall, the results point to a population
experiencing multiple, overlapping nutritional and cardiovascular vulnerabilities, alongside lifestyle
constraints common in camp settings.

Demographically, younger to middle-aged adults comprised the largest group, with the 40—44 years
category including 127 participants (33.9%). This broadly aligns with patterns reported among Syrian
refugees, where younger age groups dominate refugee populations (20,21). Such a relatively young adult
structure is important because chronic disease risks may emerge or intensify as individuals transition
into middle adulthood under sustained stress and constrained living conditions.

In terms of gender, this study showed a slight female predominance (51.1%). This is consistent with the
Inter-Sector Coordination Group (ISCG) Gender Profile, which reports that around 52% of the Rohingya
refugee population are women and girls, with a higher proportion among working-age adults (22). The
ISCG profile also notes that women and children comprise a large share of the refugee population,
underscoring how displacement may disproportionately affect these groups (22).
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Nutritional status reflected a double burden. Most participants had a normal BMI (54.2%), but
substantial proportions were overweight (25.4%) and underweight (23.5%). Comparable concerns have
been documented in other refugee contexts. For example, studies among Palestinian refugees reported
markedly higher levels of overweight/obesity, including central obesity, which is strongly linked to
metabolic risk and CVD (23,24). Together, these findings emphasise that refugee nutrition programming
must address both undernutrition and excess weight.

Baseline clinical measures also suggested suboptimal cardiovascular health: mean systolic blood
pressure was 123.3 £ 16.1 mmHg and mean pulse rate was 87.1 = 13.3 bpm. The prevalence of
hypertension was 28.9%, diabetes 11.2%, and heart disease 5.9%. These patterns are consistent with
evidence of significant non-communicable disease (NCD) burden among refugees, shaped by stress,
diet, and barriers to screening and care (25,26). Differences across settings, such as the varying
hypertension estimates reported among Syrian refugees in different host countries, further highlight the
role of healthcare access and living conditions (25).

Lifestyle risk factors were also prominent: 47.5% were smokers or ex-smokers and 54.8% reported no
physical activity. Tobacco use has been described in other refugee settings, including camps and
surrounding communities, where stress and hardship may contribute to substance use (27). Similarly,
low physical activity has been linked with poorer wellbeing among newly arrived refugees, and camp
overcrowding and safety constraints may limit opportunities for exercise (28).

Crucially, DDS showed a strong association with CVD risk. Most participants fell into moderate or high
CVD risk categories (36.2% and 32.5%), with 21.2% very high risk and 2.6% extreme risk; only 25
participants (6.6%) were low risk. DDS distribution showed 23.5% low DDS, 51.1% moderate DDS,
and 25.4% high DDS. Participants with low DDS were concentrated in higher-risk categories (including
50% in very high risk), while high DDS participants were most often in the low-risk category (53.4%),
with few in very high risk (4.5). This association was statistically significant (¥*> = 137.9, p < 0.001).
These results align with evidence linking higher DDS to healthier lipid profiles in Bangladeshi adults
(29), lower hypertension/diabetes risk in older Thai adults (30), and reduced CVD risk in Asian
populations through diverse, plant-rich dietary patterns (31). As seen in Shammi et al. (2021),
Chalermsri et al. (2022), and Lim et al. (2024), improving access to varied, nutrient-dense foods may be
a practical prevention pathway in low-resource refugee settings.

Conclusion

This study shows a high CVD risk burden among Rohingya refugees, marked by a double burden of
malnutrition, low physical activity, substantial tobacco exposure, and suboptimal clinical profiles.
Crucially, higher dietary diversity was strongly linked to lower CVD risk, identifying DDS as a
modifiable prevention target. Integrating diverse, nutrient-dense foods with routine NCD screening,
tobacco cessation, and safe activity options could meaningfully curb future CVD.

Declarations

Funding Statement: This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Ethics Committee Approval: The study protocol was reviewed and approved by the Ethical Review
Committee of the Bangladesh Open University

Informed Consent Statement: Written informed consent was obtained from all participants prior to their
enrollment in the study

Human and Animal Rights Statement: This study involved human participants only. No animal subjects
were used in this research. Declaration of Interests: The authors declare that there are no conflicts of
interest related to this work.

Availability of data and materials: The data supporting the conclusions of this article are included within
the article.

Consent to Publish Declaration: Not Applicable.

December 23-25, 2025
Istanbul, Tiirkiye 200



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

Clinical trial number: Not applicable.
Acknowledgements: Not applicable.

Declaration of Generative Al in Scientific Writing: The authors did not use generative Al or Al-assisted
technologies in the development of this manuscript.

References

1. WHO. Cardiovascular diseases (CVDs) . 2025 [cited 2025 Oct 9]. Available from:
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)

2. Vyas MV, Redditt VV, Mohamed S, Abraha M, Sheth J, Shah BR, et al. Determinants,
Prevention, and Incidence of Cardiovascular Disease Among Immigrant and Refugee Populations. Can
J Cardiol. 2024 June;40(6):1077-87.

3. Mozaffarian D. Identifying nutritional priorities for global health: time for a more PURE focus
on protective foods. Eur Heart J. 2023 July 21;44(28):2580-2.
4, Weerasekara PC, Withanachchi CR, Ginigaddara G a. S, Ploeger A. Understanding Dietary

Diversity, Dietary Practices and Changes in Food Patterns in Marginalised Societies in Sri Lanka. Foods
Basel Switz. 2020 Nov 13;9(11):1659.

5. Khuri J, Wang Y, Holden K, Fly AD, Mbogori T, Mueller S, et al. Dietary Intake and Nutritional
Status among Refugees in Host Countries: A Systematic Review. Adv Nutr Bethesda Md. 2022 Oct
2;13(5):1846-65.

6. Verger EO, Le Port A, Borderon A, Bourbon G, Moursi M, Savy M, et al. Dietary Diversity
Indicators and Their Associations with Dietary Adequacy and Health Outcomes: A Systematic Scoping
Review. Adv Nutr Bethesda Md. 2021 Oct 1;12(5):1659-72.

7. Sudheer N, Banerjee D. The Rohingya refugees: a conceptual framework of their psychosocial
adversities, cultural idioms of distress and social suffering. Glob Ment Health Camb Engl. 2021;8:e46.
8. Jubayer F, Kayshar S, Arifin S, Parven A, Khan SI, Meftaul IM. Nutritional health of the

Rohingya refugees in Bangladesh: Conceptualizing a multilevel action framework focusing the COVID-
19. Nutr Health. 2024 Mar;30(1):21-5.

9. Rahman M, Kabir MHMI, Sultana S, Abdullah I, Shimu AT. Suicidal behaviours and associated
factors among Bangladeshi medical students: a systematic review and meta-analysis (2000-2024). BMJ
Open. 2025 Mar 21;15(3):e095573.

10. CDC. Immigrant and Refugee Health. 2025 [cited 2025 Oct 9]. Nutrition and Growth. Available
from: https://www.cdc.gov/immigrant-refugee-health/hcp/domestic-guidance/nutrition-and-
growth.html

11. Hossain A, Baten RBA, Saadi A, Rana J, Rahman T, Reza HM, et al. Chronic IlIness and Quality
of Life 5 Years After Displacement Among Rohingya Refugees in Bangladesh. JAMA Netw Open.
2024 Sept 3;7(9):e2433809.

12. Tasnim T, Karim KMR, Bhatta C. Association of diet quality and nutrient intake with odds of
dyslipidaemia in patients with cardiovascular diseases: a hospital based cross-sectional study in
Bangladesh. BMJ Open. 2024 Dec 26;14(12):091025.

13. Yu X, Pu H, Voss M. Overview of anti-inflammatory diets and their promising effects on non-
communicable diseases. Br J Nutr. 2024 Oct 14;132(7):898-918.

14, Ananda Selva Das P, Dubey M, Kaur R, Salve HR, Varghese C, Nongkynrih B. WHO Non-
Lab-Based CVD Risk Assessment: A Reliable Measure in a North Indian Population. Glob Heart.
2022;17(1):64.

December 23-25, 2025
Istanbul, Tiirkiye 201



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

15. Hanif AAM, Hasan M, Khan MSA, Hossain MM, Shamim AA, Hossaine M, et al. Ten-years
cardiovascular risk among Bangladeshi population using non-laboratory-based risk chart of the World
Health Organization: Findings from a nationally representative survey. PloS One. 2021;16(5):e0251967.

16. Al-Rousan T, AlHeresh R, Saadi A, El-Sabrout H, Young M, Benmarhnia T, et al.
Epidemiology of cardiovascular disease and its risk factors among refugees and asylum seekers:
Systematic review and meta-analysis. Int J Cardiol Cardiovasc Risk Prev. 2022 Mar;12:200126.

17. Nisbet C, Lestrat KE, Vatanparast H. Food Security Interventions among Refugees around the
Globe: A Scoping Review. Nutrients. 2022 Jan 25;14(3):522.

18. Rosenthal T, Touyz RM, Oparil S. Migrating Populations and Health: Risk Factors for
Cardiovascular Disease and Metabolic Syndrome. Curr Hypertens Rep. 2022 Sept;24(9):325-40.

19. Chang R, Javed Z, Taha M, Yahya T, Valero-Elizondo J, Brandt EJ, et al. Food insecurity and
cardiovascular disease: Current trends and future directions. Am J Prev Cardiol. 2022 Mar;9:100303.

20. Ahmet Igduygu SO. CMI - Chr. Michelsen Institute. 2022 [cited 2025 Oct 8]. Syrian Refugees
in Istanbul and Gaziantep: Comparative Findings on Settlement, Livelihood and Support. Available
from: https://www.cmi.no/publications/8332-syrian-refugees-in-istanbul-and-gaziantep-comparative-
findings-on-settlement

21. Caro LP. Syrian Refugees in the Turkish Labour Market: A Socio-Economic Analysis.
Sosyoekonomi. 2020 Oct 31;28(46):51-74.

22. Karin S, Chowdhury MA, Shamim |. Status of Rohingya Refugees in Bangladesh: A

Comparative Study with Emphasis on Aspects of Women and Girls in Camps of Kutupalong, Cox’s
Bazar, Bangladesh. Open Access Libr J. 2020 Jan 14;7(1):1-4.

23. El Kishawi RR, Soo KL, Abed YA, Muda WAMW. Obesity and overweight: prevalence and
associated socio demographic factors among mothers in three different areas in the Gaza Strip-Palestine:
a cross-sectional study. BMC Obes. 2014 Apr 22;1(1):7.

24. Massad SG, Khalili M, Karmally W, Abdalla M, Khammash U, Mehari GM, et al. Metabolic
Syndrome among Refugee Women from the West Bank, Palestine: A Cross-Sectional Study. Nutrients.
2018 Aug;10(8):1118.

25. Al-Rousan T, Naja W, Wejse CM, Kaki D, Aoun M, Lange S, et al. Hypertension in Syrian
refugees: prevalence, awareness, and access to care in Denmark and Lebanon. Front Public Health .
2025 June 19 [cited 2025 Oct 8];13. Available from: https://www.frontiersin.org/journals/public-
health/articles/10.3389/fpubh.2025.1486806/full

26. Lurie JM, Pietz HL, Hatef C, Taki F, Lee A, Virk S, et al. Psychological stress, cardiovascular
disease and somatic pain in asylum seekers: a retrospective cross-sectional study. Nat Ment Health. 2024
Dec;2(12):1442-50.

217. Ilhan MN, Ekmekci Ertek I, Gozukara MG, Akil O, Ursu P, Erguder T, et al. Prevalence and
Socio-Demographic Determinants of Tobacco, Alcohol and Substance Use in City Center and Refugee
Camps of Sanliurfa, Turkey. Arch Neuropsychiatry . 2020 [cited 2025 Oct 8]; Available from:
http://submission.noropsikiyatriarsivi.com/default.aspx?s=public~kabul &mId=24856

28. Sjogren Forss K, Mangrio E, Leijon M, Grahn M, Zdravkovic S. Physical Activity in Relation
to Wellbeing Among Newly Arrived Refugees in Sweden: A Quantitative Study. Front Public Health.
2021 Jan 8;8:532883.

29. Shammi FA, Shuvo SD, Josy MSK. Dietary Patterns and Their Association with CVD Risk
Factors among Bangladeshi Adults: A Cross-Sectional Study. J Am Coll Nutr. 2021;40(4):358-66.

30. Chalermsri C, Ziaei S, Ekstrom EC, Muangpaisan W, Aekplakorn W, Satheannopakao W, et al.
Dietary diversity associated with risk of cardiovascular diseases among community-dwelling older
people: A national health examination survey from Thailand. Front Nutr. 2022 Sept 8;9:1002066.

December 23-25, 2025
Istanbul, Tiirkiye 202



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

31. Lim GH, Neelakantan N, Lee YQ, Park SH, Kor ZH, van Dam RM, et al. Dietary Patterns and
Cardiovascular Diseases in Asia: A Systematic Review and Meta-Analysis. Adv Nutr. 2024 June
20;15(7):100249.

Tables
Table 1: Distribution of participants by age group, sex and BMI (N = 374)
Variables Category n %
Age group (years) 40-44 127 34.0
45-49 77 20.6
50-54 37 9.9
55-59 33 8.8
60-64 41 11.0
65-69 34 9.1
70-74 14 3.7
75-79 11 2.9
Sex Male 183 48.9
Female 191 51.1
BMI (kg/m?) <185 56 15.0
18.5-24.9 203 54.3
25-29.9 91 24.3
>30 24 6.4
a. N indicates the total number of participants included in the analysis (N = 374).
b. Percentages were calculated using the total sample size (N = 374) as the denominator and may not
sum to exactly 100.0% due to rounding.

c. Age was categorised into 5-year groups as presented in the table.
d. BMI categories were defined as: underweight (<18.5 kg/m?), normal (18.5-24.9 kg/m?), overweight
(25.0-29.9 kg/m?), and obese (>30.0 kg/m?).

Table 2: Distribution of Clinical parameters among the participants (N=374)

Variables Mean + SD Minimum Maximum
Systolic BP (mmhg) 123.3+16.1 80 180
Diastolic BP(mmhg) 74.9£10.5 44 115
Pulse(b/min) 87.13£13.3 55 135
Spo2(%) 97.4+2.1 96 100
Respiratory Rate 22.944.3 15 30

Data is presented as Mean + SD
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Table 3: Distribution of Lifestyle, Chronic Diseases, and Practice-wise Data Among Study
Participants (N=374)

Variables Frequency
n %
Smoking status
Never smoked 140 37.4%
Former Smoker 106 28.3%
Current Smoker 85 22.7%
Smokeless Tobacco 43 11.5%
Smoking_Years
Not applicable 141 37.7%
<5 years 26 7.0%
5-10 years 36 9.6%
>10 years 171 45.7%
Physical Activity
No 205 54.8%
Yes 169 45.2%
Excess Salt Consumption
No 189 50.5%
Yes 185 49.5%
Medication Status
No Medication 211 56.4%
Anti-hypertensive 104 27.8%
Anti-Diabetic 44 11.8%
Statins 15 4.0%
Chronic Diseases
Hypertension 108 28.9%
Diabetes 42 11.2%
Heart Disease 22 5.9%
No Disease 202 54.0%

Table 4: Distribution of participants by Dietary Diversity Score (DDS) category and WHO non-
laboratory CVD risk category (N = 374).

Variables Frequency
n %

Dietary Diversity Score (DDS)

Low DDS 88 23.5%

Moderate DDS 191 51.1%

High DDS 95 25.4%

WHO non-laboratory CVD

risk

Low 25 6.7

Moderate 137 36.6

High 122 32.6

Very high 90 24.1
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Table 5: Association of Dietary Diversity Scores (DDS) by CVD Risk Levels (N=374)

Low Moderate | High Very High Total X? df | P
value

n | % n | % n | % n | % n %

DDS 1379 | 6 | <.0015

Low 4 [ 34% |6 |75% |23|34.8% |55 |50.0% 88 23.5%

DDS

Moderate | 51 | 43.2% | 50 | 62.5% | 40 | 60.6% | 50 | 45.5% 191 |51.1%

DDS

High 63 | 53.4% |24 | 30.0% |3 |45% |5 |45% 95 25.4%

DDS

DDS=Dietary Diversity Scores , P value observed from Chi square test, p value <.005 Considered as
significant. Data is presented as frequency and percentages, n= Study Participant

December 23-25, 2025
Istanbul, Tiirkiye

205




GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

COMPARATIVE STUDY ON CLINICAL, DEMOGRAPHIC, AND BIOCHEMICAL
FEATURES IN HEART FAILURE REDUCED EJECTION FRACTION PATIENTS FROM
THE SOUTHERN AND NORTHERN ZONES OF BANGLADESH

Deepta Majumder!, MG Azam? Mohammad Harun Ur Rashid®, Moumita Sarker Oishy?
!Bangladesh Open University
National Institute of Cardiovascular Diseases
*Saphena Women's Dental college

ABSTRACT

Background: Heart Failure with Reduced Ejection Fraction (HFrEF) is a major public health concern,
contributing to significant morbidity and mortality worldwide. Regional variations in demographic,
clinical, and biochemical characteristics may influence disease progression and management. In
Bangladesh, differences in socioeconomic status, healthcare accessibility, and lifestyle factors between
the Southern and Northern zones may contribute to disparities in HFrEF presentation and outcomes.
However, there is limited data comparing these regional differences

Aim: To compare the clinical, demographic, and biochemical characteristics of Heart Failure with
Reduced Ejection Fraction (HFrEF) patients between the Southern and Northern zones of Bangladesh.

Methodology: This observational, hospital-based study included 323 patients (Northern, N=159;
Southern, N=164) using pre-existing data from a single tertiary care hospital. Patients diagnosed with
HFrEF (LVEF < 40%) over the past year were classified into Northern and Southern zones based on
their registered addresses. Data on demographics, clinical presentation, comorbidities, and biochemical
markers were analyzed. Statistical comparisons were performed to identify significant regional
differences.

Results: This study identified significant regional differences in HFrEF patients from Northern and
Southern Bangladesh. The Northern zone had a higher proportion of males (77.4%) and more advanced
disease, with significantly higher NT-proBNP levels (p = 0.005), lower systolic blood pressure (90
mmHg vs. 100 mmHg, p < 0.001), and a higher percentage in NYHA Class III/IV (91.8% vs. 58.8%).
The Southern zone had a higher prevalence of diabetes (60.4%) and obesity (59.1%). Regional
disparities in socioeconomic factors, comorbidities, and clinical presentation highlight the need for
targeted interventions to improve heart failure diagnosis and management.

Conclusion: This study highlights significant regional differences in the clinical, demographic, and
biochemical profiles of HFrEF patients in Bangladesh. The findings underscore the need for tailored
healthcare strategies to address regional disparities in heart failure management, particularly in areas
with advanced disease burden and limited healthcare access.

Key words: HFrEF, Heart Failure, Regional Disparities, Bangladesh, Biochemical Profile, Clinical
Characteristics.

Introduction

Cardiovascular disease (CVD) is a major global health concern, affecting approximately 26 million
people (1). Multiple forms of CVD disproportionately affect low- and middle-income countries
(LMICs), including Bangladesh (2). In Bangladesh, CVDs have overtaken severe infections and
parasitic diseases as leading causes of death, reported as 8% of total mortality in 1986 and 5% in 2018,
with a higher prevalence in urban areas (8%) than rural regions (2%) (2,3). Among CVDs, heart disease
had the highest prevalence (21%) in Bangladesh in 2018, whereas stroke was the least common (1%)
(3). By 2030, cardiovascular disease is projected to cause 23.4 million deaths globally and, in developing
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nations, it often affects people at younger ages, potentially reducing workforce capacity and economic
productivity (4).

Heart failure (HF) is a complex clinical syndrome characterised by the heart’s inability to pump
sufficient blood to meet the body’s metabolic demands. An estimated 64.3 million people worldwide
are affected, with increases expected due to population ageing and improved survival from other
cardiovascular conditions (5,6). In developed nations, HF affects around 1-2% of the adult population
and rises to 4-6% among those over 65 years (7). In developing regions, prevalence ranges from 1.8%
to 2.5%, largely driven by increasing rates of hypertension, diabetes, and coronary artery disease (1).
Outcomes remain poor, with about 25% of HF patients readmitted within 30 days and nearly 50% within
6 months (8-10), and 25-30% dying within a year after discharge (11,12). LMICs face added challenges,
including limited resources and delayed diagnosis (13), and recent evidence highlights the influence of
environmental factors and socioeconomic disparities on HF prevalence and outcomes (14). HF has been
described as a global pandemic (15), with marked regional variation in age-standardised prevalence
(16). In Asia, India has an estimated 1.3 to 4.6 million people affected (17), while prevalence across
other settings has been reported to range from 0.4% in Thailand to 6% in Taiwan (18). Although
prevalence estimates are unavailable for Bangladesh, HF was reported to account for 14% to 25% of
adult hospitalisations in 2016 (2,19).

HF pathophysiology reflects a complex interplay of haemodynamic abnormalities, neurohormonal
activation, and molecular mechanisms, including cardiac remodelling, inflammation, and metabolic
dysfunction (20). HF is classified into HFrEF, HFmrEF, and HFpEF based on left ventricular ejection
fraction (LVEF), each requiring specific therapeutic approaches (21), and recent studies have identified
novel phenotypes with distinct symptom clusters (22). In healthy individuals, LVEF ranges from 52%
to 72% for men and 54% to 74% for women, and 40% is the minimum value used to classify HFrEF
(23). HFrEF typically begins with a triggering event (e.g., coronary artery disease, myocardial
infarction, or dilated cardiomyopathy), followed by compensatory mechanisms that eventually fail as
the disease progresses (24).

Bangladesh is frequently divided into four primary regions (Northern, Southern, Central, and Eastern)
(25). The Northern region is marked by higher poverty and recurrent natural disasters, with ecological
vulnerability to floods, drought spells, and cold waves (26), and disadvantage, limited infrastructure,
and connectivity issues may reduce healthcare accessibility (27). In contrast, the Southern zone faces
environmental risks such as coastal salinity exposure, which may contribute to excessive salt intake and
increase hypertension risk and subsequent HF development (28). Differences in dietary habits, economic
activities, and lifestyle may also influence disease progression and response to treatment (29), and
inequalities in access are reflected in evidence linking higher household income and tertiary-hospital
diagnosis with increased likelihood of advanced heart failure evaluation (30).

Despite the growing HF burden in Bangladesh, comparative evidence on HFrEF profiles across regions
remains limited. This study aims to compare HFrEF patients from the Northern and Southern zones of
Bangladesh to clarify regional disparities and inform region-sensitive prevention, earlier diagnosis, and
optimised management strategies.

Materials and Methods

Study Design and Settings:This was a cross-sectional observational study conducted at the National
Institute of Cardiovascular Disease (NICVD), Dhaka, from January 2024 to December 2024. The study
utilized secondary data from the hospital's electronic records of patients diagnosed with Heart Failure
with Reduced Ejection Fraction (HFrEF) across two distinct geographical regions: the Southern and
Northern zones of Bangladesh.

Study Area and Population: The study population comprised patients diagnosed with HFrEF during
the study period. These patients were selected from the pre-filled database of NICVD, covering two
geographical zones: the Northern zone (Rajshahi, Rangpur, and Mymensingh divisions) and the
Southern zone (Khulna, Barisal, and Chattogram divisions). The study aimed to analyze clinical,
biochemical, and echocardiographic parameters associated with HFrEF.
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Sample Size and Sampling Technique: A total of 1,780 records were collected, and after applying
inclusion and exclusion criteria and removing mismatched data, the final sample consisted of 323
patients—159 from the Northern zone and 164 from the Southern zone. This was a convenience
sampling approach, based on patients' availability and record completeness.

Inclusion and Exclusion Criteria:
Inclusion criteria:

1. Patients diagnosed with HFrEF.
2. Patients from the Northern or Southern zone of Bangladesh.
3. Patients with complete medical records from January 2024 to December 2024.

Exclusion criteria:

1. Patients with incomplete or missing data.

2. Patients with other major cardiac conditions (e.g., congenital heart disease, severe valvular
disease).

3. Patients with end-stage renal disease, advanced cancer, or severe systemic illnesses.

4. Patients with heart transplants or mechanical circulatory support.

Respondents and Data Collection Tools: Data were collected from hospital records and a semi-
structured, pre-tested questionnaire. Key data points included patient demographics (age, gender, BMI),
clinical features of HFrEF, comorbidities (hypertension, diabetes, chronic kidney disease, coronary
artery disease), laboratory results (NT-proBNP levels, ejection fraction), and echocardiographic
findings. The data collection was conducted following ethical guidelines, and patient identifiers were
anonymized.

Study Variables:

. Demographic Variables: Age, Gender, Geographic Zone (Northern/Southern).

. Clinical Variables: BMI, NYHA Functional Class, Comorbidities (Hypertension, Diabetes,
Chronic Kidney Disease, Coronary Artery Disease, Atrial Fibrillation).

. Laboratory Variables: Serum Creatinine, eGFR, Electrolyte Levels (Sodium, Potassium), NT-
proBNP.

. Echocardiographic Variables: Left Ventricular Ejection Fraction (LVEF).

Data Collection and Quality Control:

The data collection process followed strict ethical guidelines, with all patient data anonymized for
confidentiality. Data were extracted, cleaned, and validated before entering into the SPSS program for
analysis.

Statistical Analysis: Descriptive statistics were used to summarize baseline characteristics. Continuous
variables were reported as means + SD or medians (IQR), depending on the normality of data (Shapiro-
Wilk test). Categorical variables were expressed as frequencies and percentages. Group comparisons
were performed using the independent t-test or Mann-Whitney U test for continuous variables and Chi-
square or Fisher’s exact test for categorical variables. A p-value <0.05 was considered statistically
significant.

Results

Table 1 shows the distribution of study participants. In the Southern zone, Comilla had the highest
number of participants (27, 17. 1%), followed by Khulna (24, 15. 2%) and Barishal (20, 12. 6%). Smaller
numbers were observed in districts such as Feni (13, 7. 9%) and Lakshmipur (8, 5. 3%). In the Northern
zone, Rajshahi had the most participants (25, 15. 7%), followed by Rangpur (21, 13. 4%) and Pabna
(18, 11. 3%). Other Northern districts, including Dinajpur and Mymensingh, had proportions ranging
from 10. 1% to 9. 1%, with Jamalpur contributing the least (3. 1%).
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In Table 2, age and sex distributions did not show significant differences, with p- values of 0. 258 and
0. 354, respectively. However, there were significant differences in BMI (p = 0. 009), with a higher
percentage of obese individuals in both zones. Socio- economic status revealed a notable disparity (p<
0. 001), with a significantly higher proportion of the Northern zone population classified as poor (67.
3%) compared to the Southern zone (29. 9%). Additionally, the Southern zone had a higher percentage
of middle- class individuals (56. 7%) compared to the Northern zone (23. 3%).

Table 3 shows that NT- probnp levels were significantly elevated in the Northern zone [8140. 0 (11843)]
compared to the Southern zone [6265. 5 (7835)] (U = 10667. 5, P = 0. 005). Conversely, systolic blood
pressure was lower in the Northern zone [90 (10)] than in the Southern zone [100 (20)] (U = 8810. 5, P
< 0. 001). Serum creatinine levels did not differ significantly between groups, implying comparable
renal function across zones (U = 11771. 5, P = 0. 130). However, serum sodium was significantly higher
in the Southern zone [139. 0 (7. 7.8)] versus the Northern zone [123. 0 (18. 0)] (U =5009. 5, P < 0. 001).
Similarly, serum potassium levels were significantly higher in the Southern zone [4. 3 (1.1. 1)] than in
the Northern zone [3.5 (1.4. 4)] (U =7254. 5, P <0. 001).

Table 4 shows that the distribution of NYHA functional classes differed between Northern and Southern
HFrEF patients (p < 0. 001). Among patients from the Northern zone, a majority (78. 6%) were classified
as NYHA Class Ill, with a higher proportion (13. 2%) in Class IV, indicating more advanced heart
failure symptoms. In contrast, patients from the Southern zone had a higher representation in Class Il
(46. 3%) and fewer in Class IV (5. 5.5%).

Discussion

Heart failure (HF) is a rapidly growing component of the global cardiovascular disease (CVD) burden,
with substantial morbidity and mortality (31). Across Asia, population growth, urbanisation, sedentary
lifestyles, ageing, and rising obesity, hypertension, and diabetes have contributed to a “tsunami” of
CVD, including HF (32). Socioeconomic disadvantage further shapes this burden, with population-
based evidence suggesting earlier HF onset among people from lower socioeconomic backgrounds (33).
In Bangladesh, vulnerability is compounded by a high risk of coronary heart disease, limited clarity on
prevention targets, and restricted access to tertiary care due to availability and cost (34). Against this
backdrop, our findings add region-specific insight by demonstrating meaningful differences in the
clinical, demographic, and biochemical profiles of patients with HFrEF from the Northern and Southern
zones of Bangladesh.

Participant representation varied across districts, with the highest proportions from Comilla (17.1%),
Rajshahi (15.7%), and Khulna (15.2%), and the lowest from Jamalpur (3.1%), Lakshmipur (6.1%), and
Netrokona (6.3%). This pattern may reflect differences in healthcare access, referral pathways, and
awareness. A previous study reported substantially higher district-level proportions in Rajshahi (48%),
Feni (47%), and Dinajpur (40%) (35), suggesting that variation in recruitment strategy, catchment areas,
or local health-system capacity may influence who is captured in hospital-based samples (35). These
distributional differences matter because they provide context for interpreting regional disparities and
planning interventions that are feasible in settings with uneven access.

The age profile in both zones was concentrated in the 51-60 year group, consistent with South Asian
evidence that HF peaks in the sixth and seventh decades (36). This contrasts with European registry data
showing older HFrEF populations (mean 72.3 + 11.8 years) (37) and age-quartile analyses where the
oldest group had a median age of 75 (73-78) (38). The younger distribution in our cohort may reflect
earlier exposure to risk factors, differences in health-seeking behaviour, and potential delays in
prevention and diagnosis.

A marked male predominance was observed, particularly in the Southern zone (77.4% male vs 22.6%
female), echoing patterns reported in South Asia, including the INTER-CHF study (about 71% male in
South Asia) (1). In contrast, European data show a more balanced sex distribution among HFrEF patients
(39). Similar underrepresentation of women has also been noted in the ASIAN-HF registry, where only
27% were women (32). In Bangladesh, the wide gap may plausibly reflect combined biological, social,
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and access-related factors, including cultural norms, lower health literacy, and gendered barriers to
diagnostic and treatment services.

Obesity was the most common BMI category in both zones (59.1% Southern; 56.0% Northern), and
regional BMI distribution differed significantly (p = 0.009). International comparisons indicate that
elevated BMI is common in HF cohorts (40,41). Importantly, evidence suggests a U-shaped association
between BMI and mortality in HF, with the lowest risk at BMI 32-33 kg/m?, supporting the “obesity
paradox” (42). Therefore, the high prevalence of obesity in our HFrEF sample should be interpreted
cautiously, as it may not directly equate to worse prognosis (42).

Socioeconomic contrasts were pronounced: poverty was more common in the Northern zone (67.3%),
while the Southern zone had more middle-class participants (56.7%) (p < 0.001). These findings align
with multicountry evidence linking lower income and education with poorer outcomes and quality of
life (43), while global trial data also show that country-level income relates to differences in comorbidity
profiles and use of guideline-directed therapies (44). Together, these patterns underscore how financial
and educational constraints may shape treatment access and outcomes within Bangladesh.

Comorbidity profiles also differed. Diabetes was more prevalent in the Southern zone (60.4% vs 45.9%;
p = 0.10), consistent with regional variability reported in ASIAN-HF (32). Hypertension prevalence was
low in both zones (about 29%; p = 0.902), notably lower than European reports of treated hypertension
(39), suggesting possible underdiagnosis or limited management access. CAD was significantly more
common in the Northern zone (49.1% vs 22.0%; p < 0.001), indicating a higher burden of ischaemic
aetiology, consistent with variation reported across European and Asian cohorts (39,32).

Biochemical differences further suggested unequal disease severity and care pathways. NT-proBNP was
higher in the Northern zone (8140.0 [11843] pg/mL) than the Southern zone (6265.5 [7835] pg/mL; p =
0.005), exceeding values reported in ASCEND-HF (approximately 4500 pg/mL) (45). Northern-zone
SBP was lower (90 [10] mmHg vs 100 [20] mmHg; p < 0.001), and both zones had lower SBP than
values reported in ASIAN-HF (32), potentially indicating more advanced disease or different treatment
patterns. Electrolyte differences were striking, with lower sodium and potassium in the Northern zone
(both p < 0.001), consistent with evidence that electrolyte abnormalities are clinically meaningful in HF
severity, particularly in acute presentations (39).

Finally, functional status differed substantially. Northern-zone patients more often presented with
advanced NYHA class (111/IV) (p < 0.001), mirroring broader regional variation seen in ASIAN-HF
(32) and reinforcing the prognostic importance of NYHA class demonstrated in the Swedish Heart
Failure Registry (46). Overall, our findings point to late-stage presentation and greater severity in the
Northern zone, likely shaped by socioeconomic vulnerability and reduced access, and highlight the need
for targeted regional strategies for earlier detection, risk-factor control, and equitable HF care across
Bangladesh.

Conclusion

This study highlights significant regional disparities in the clinical, demographic, and biochemical
profiles of HFTEF patients in Northern and Southern Bangladesh. The Northern zone exhibited more
advanced disease, with higher NT-proBNP levels, lower systolic blood pressure, and a greater proportion
of patients in higher NYHA classes, suggesting delayed diagnosis and more severe heart failure. In
contrast, the Southern zone had higher rates of diabetes, obesity, and middle-class individuals,
emphasizing the role of socioeconomic factors in disease progression. These findings underscore the
importance of region-specific strategies to improve early diagnosis, optimize management, and address
socioeconomic barriers to care in heart failure patients across Bangladesh.
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Tables
Table 1. District wise Distribution of Study Participants by Geographic Zone

variables n %
southern

Comilla 27 17.1
khulna 24 15.2
Barishal 20 12.6
bagerhat 16 9.8
patuakhali 14 9.1
satkhira 14 8.8
feni 13 7.9
noakhali 10 6.3
madaripur 10 6.1
laxsmipur 8 5.3
Northern

Rajshahi 25 15.7
Rangpur 21 134
Pabna 18 11.3
Dinajpur 16 10.1
Mymensingh 15 9.4
Natore 14 9.1
Kurigram 12 7.3
Thakurgaon 10 6.1
Netrokona 9 5.7
Jamalpur 5 3.1
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Table 2: Demographic and Socioeconomic Distribution by Region

Variables Northern Southern Total P value
n % n % n %
Age 0.258
21-30 1.9 4.9 11 3.4%
31-40 3.8 4.9 14 4.3%
41-50 21 13.2 35 21.3 56 17.3%
51-60 62 39 55 33.5 117 | 36.2%
61-70 48 30.2 43 26.2 91 28.2%
71-80 | 17 10.7 12 7.3 29 9.0%
81-90 2 13 3 1.8 5 1.5%
Sex 0.354
Male 114 72 126 | 77 240 | 74.3%
Female 45 28 38 23 83 25.7%
BMI
Underweight 8 5.0% 5 3.0% 13 4.0% .009*
Normal 36 22.6% 18 11.0% 54 16.7%
Overweight 26 16.4% 44 26.8% 70 21.7%
Obese 89 56.0% 97 59.1% 186 | 57.6%
Socio-Economic <.001*
(Monthly income)
Poor 107 67.3% 49 29.9% 156 | 48.3%
Middle class 37 23.3% 93 56.7% 130 | 40.2%
Rich 15 9.4% 22 13.4% 37 11.5%
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Table 3. Distribution of Key Clinical and Biochemical Parameters in HFrEF Patients

Variables Northern Southern U Statistic P value
Median (IQR) Median (IQR)

NT-proBNP (pg/mL) 8140.0(11843) 6265.5(7835) 10667.5 .005*

Systolic BP (mmHg) 90(10) 100(20) 8810.5 <.001*

S.Creatinine (umol/L) 102.0(35) 106.0(41) 117715 130

Serum Na* (mmol/L) 123.0(18.0) 139.0(7.8) 5009.5 <.001*

Serum K" (mmol/L) 3.5(1.4) 4.3(1.1) 7254.5 <.001*

*Significant at p < 0.05 (Mann-Whitney U test).

Table IV : Regional Distribution of NYHA Functional Class Among HFrEF Patients in Northern
and Southern Zones of Bangladesh. (n=323)

Variables Northern Southern Total P value
n % n % n %

NYHA Class <.001*

Class | 0 0% 0 0% 0 0%

Class Il 13 8.2% |76 46.3% | 89 27.6%

Class 1ll 125 78.6% | 79 48.2% | 204 63.2%

Class IV 21 13.2% | 9 55% |30 9.3%

n= number of participants

*=Statistically significant

P value was observed from Pearson Chi-Square test.
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ABSTRACT

Tomato (Solanum lycopersicum) cultivation is a key income-generating activity in northwestern
Bangladesh, yet productivity and market efficiency remain constrained by agronomic, climatic, and
institutional factors. This study evaluated production practices, disease management, relay cropping
adoption, climate responses, and supply chain structures using primary data from 60 tomato growers
surveyed in Rajshahi district during June—August 2025. Results showed that 52.0% of farmers relied on
motorized irrigation, while only 11.9% used pump irrigation and adoption of water-efficient
technologies was negligible. Integrated nutrient management was practiced by 50.8% of respondents,
whereas 47.5% depended solely on organic fertilizers. Relay cropping adoption was low, with 75% of
farmers not practicing relay systems; among adopters, papaya was the dominant relay crop, followed by
cauliflower and leafy vegetables at low frequencies. Sudden weather events triggered mainly reactive
responses, with 34.0% of farmers applying fungicides and insecticides and 30.5% emphasizing drainage
management. Marketing analysis revealed intermediary-dominated supply chains, with 95% of farmers
receiving no institutional or extension support. Farmers prioritized improved seed varieties (55.9%),
training and intensive care (52.5%), and affordable input access (13.6%) for sectoral improvement. The
findings underscore substantial gaps in climate-smart practices, extension services, and market linkages.
Future research should focus on irrigation and nutrient-use efficiency trials, long-term performance of
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climate-resilient varieties, digital advisory tools, and cost-benefit analysis of alternative value-chain
models to enhance sustainable tomato production.

Introduction

Tomato (Solanum lycopersicum), a member of the Solanaceae family, is a globally significant
horticultural crop due to its economic, nutritional, and culinary value (Adisa et al., 2020). Originating
from South America, particularly Peru and Ecuador, tomatoes were domesticated in Mexico before
spreading worldwide (Razifard et al., 2020). They are rich in essential nutrients, including amino acids,
fatty acids, carotenoids—especially lycopene—phytosterols, and phenolic compounds with antioxidant
properties, alongside moderate levels of calcium, magnesium, potassium, and iron (Ali et al., 2020;
FAO, 2022). Lycopene has been associated with anticancer activity and the prevention of cardiovascular
and neurodegenerative disorders (Kumar et al., 2017). Beyond nutritional benefits, tomatoes contribute
substantially to rural livelihoods by generating income, reducing poverty, and supporting food security
due to their high yield potential and wide adaptability (Karim et al., 2009). The crop’s versatility extends
to multiple value-added products, including puree, paste, sauce, soup, ketchup, and juice
(Motamedzadegan & Tabarestani, 2018).

In Bangladesh, tomato cultivation has evolved from limited early-20th-century production to large-scale
commercial farming over the past three decades, driven by its economic significance and adaptability
(DAE, 2023). National statistics indicate that tomatoes contribute approximately BDT 40 billion (USD
370 million) annually to the economy, representing 0.22% of the GDP (Bangladesh Economic Review,
2024). Production is projected to reach 420 thousand metric tons by 2026, reflecting 1.5% annual
growth, supporting both food security and nutritional needs (Report Linker, 2025). Export markets,
including Singapore, India, and Costa Rica, and high demand in Malaysia highlight the crop’s
commercial potential (Volza LLC, 2024; International Trade Council, 2025). Favorable agro-climatic
conditions, including fertile soils and suitable temperatures, have facilitated widespread tomato
cultivation in the country (BBS, 2024). Northwestern district- Rajshahi, Bangladesh’s primary tomato-
producing regions due to loamy or alluvial soils, elevated terrain, and irrigation availability (Islam, 2017;
Chanda et al., 2020). These regions, however, experience climatic constraints, including high
temperatures, erratic rainfall, and limited soil moisture retention, which influence productivity and
disease prevalence. Tomato farming here contributes to Sustainable Development Goals by promoting
responsible consumption, reducing post-harvest losses, and enhancing smallholder farmer livelihoods
(Ahmed, 2020).

Despite these opportunities, tomato production faces several challenges. Frequent disease outbreaks—
particularly Tobacco Mosaic Virus (TMV), Alternaria, wilting, and leaf curling—affect yield, while
farmers largely rely on reactive chemical management rather than preventive approaches or resistant
varieties (Kristl et al., 2019; Ahmad et al., 2020; Mondal et al., 2021). Suboptimal adoption of irrigation
technologies, integrated nutrient management, and climate-resilient practices further constrain
productivity (Islam et al., 2017). Market inefficiencies, dominated by intermediaries, coupled with
limited institutional support, hinder farmers’ profitability and access to high-quality inputs (Sharma et
al., 2023; Akhter et al., 2022).

This study aims to address these knowledge gaps by evaluating tomato production practices, disease
dynamics, climate adaptation, and market accessibility in Rajshahi in Bangladesh. By identifying key
production constraints, assessing input use and post-harvest losses, and highlighting farmers’
perspectives, the research seeks to inform interventions that enhance productivity, profitability, and
sustainability, ultimately supporting the livelihoods of smallholder tomato farmers in Bangladesh.
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MATERIALS AND METHODS
Study area

The study was conducted in Rajshahi, one of the major tomato-growing zones in northwestern
Bangladesh. The region is characterized by a predominantly tropical climate with distinct dry and wet
seasons, fertile alluvial soils, and intensive vegetable cultivation systems.

Study period

Data were collected over a three-month period from June to August 2025, covering the monsoon season
when tomato production conditions, disease pressure, and market dynamics shift significantly.

Sample size and sampling procedure

A total of 60 tomato farmers were selected as respondents. A purposive sampling strategy was employed
to identify active tomato growers across major production pockets in the Rajshahi district. This approach
ensured that the sample represented a diverse group of farmers with variations in farm size, production
practices, resource access, and market involvement.

Data collection methods

Primary data were gathered through structured questionnaires, field observations, and key informant
discussions with farmers, traders, and local agricultural officers. The questionnaire covered production
practices, irrigation and fertilizer use, disease incidence, weather-related challenges, marketing
channels, and preferred support services.

Data analysis

Descriptive statistics—including frequencies, percentages, and cross-tabulations—were used to
summarize production practices, disease patterns, and support needs. Results were organized into figures
and tables to ensure clarity. Qualitative responses were thematically analyzed to interpret farmers’
perceptions and recommendations.

RESULT AND DISCUSSION
1. Production practices and input management

Motorized irrigation emerged as the dominant practice, used by 52% of farmers (Figure 1), followed by
pump irrigation (11.86%) and limited adoption of tube-well and other systems. Fertilizer management
showed strong reliance on integrated application methods, with 50.84% using both organic and
inorganic fertilizers, while 47.45% depended solely on organic sources. These findings align with earlier
evidence that integrated nutrient management enhances soil health and improves tomato yield compared
to single-source fertilization. Integrated Plant Nutrient Systems (IPNS) have been shown to produce
superior yield performance, including higher plant height and fruit count (Islam et al., 2017).
Meanwhile, the modest use of drip irrigation contrasts with research demonstrating its potential to
significantly increase tomato productivity, suggesting an important gap in technology adoption that may
limit resource efficiency.
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Figure 1. Irrigation method (1.A) and fertilizer types (1.B) application in tomato fields
Adoption patterns and crop interactions in relay cropping systems

Papaya was identified as the most commonly adopted relay crop among respondents; however, the
overall adoption of relay cropping remained low, with 75% of farmers reporting no use of relay practices
(Figure 2). Among the limited adopters, relay cropping involved a narrow range of crops, including
cauliflower, brinjal combined with spinach, green amaranth, and red amaranth, each occurring at
relatively low frequencies. This pattern indicates that relay cropping is not yet widely integrated into
existing tomato-based production systems and is practiced only on a small scale with limited crop
diversification. These findings imply that the effectiveness of relay cropping depends strongly on
species combinations and spatial arrangements, highlighting the need for targeted recommendations to
improve adoption and productivity.
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Figure 2. Relay cropping adoption trends
Intercultural operation in critical moment during tomato production

Farmers primarily responded to disease pressures through reactive measures, especially fungicide and
insecticide application (34%). Drainage management (30.5%), vitamin sprays (10%), and limited
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organic management (6.77%) were also adopted. These findings indicate inadequate use of preventive
strategies, such as resistant varieties and IPM, despite their proven effectiveness. Prior evidence shows
that erratic rainfall and drought conditions disturb tomato flowering, fruit development, and disease
dynamics (Islam, 2017). Strengthening adaptation strategies, such as using weather-resilient varieties,
improving drainage, and adopting mulch or protective structures, would support better resilience.

Table 1. Intercultural operation done in sudden weather change during Tomato production

Sudden weather change Percentage (%)
Drainage 30.5

Fungicide and Insecticide 34

Group discussion 1.69

Organic management 6.77

Polythene 1.69

Resistant Varieties 1.69

Shelf 10.17

Spray Vitamin 10

Marketing channel of tomato Supply chains in tomato marketing

The diagram represents marketing chennel in tomato supply chain . The tomato supply chain featured
four major marketing pathways involving producers, traders, wholesalers, middlemen, retailers, and
supershops. Most farmers sold to wholesalers, who played a dominant role in setting prices and
controlling product flow. Such structures mirror previous studies describing Bangladesh’s vegetable
markets as multi-layered, intermediary-driven systems (Akter et al., 2022; Rayhan et al., 2019). A
notable finding is the limited support farmers receive: 95% reported no institutional assistance. Only
3% accessed training, and 1% received NGO-based support. This scarcity of extension and financial
services restricts farmers’ ability to upgrade production systems, adopt improved varieties, or reduce
post-harvest loss. The absence of assembly markets and direct marketing opportunities, similar to
observations by Chohan and Ahmad (2008), contributes to value-chain inefficiencies.
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Figure 3. Marketing chain of tomato stock

Government and NGO Support

Most respondents (95%) reported receiving no support in tomato production, with only 3% receiving
training and 1% supported by NGOs, indicating a major gap in services (Figure: 7). Improved seed
varieties (28.81%) ranked highest, followed by access to fertilizers and pesticides (27.11%), and training
programs (22.03%). Fair market access (15.25%) and integrated support (6.68%) were less emphasized.
Intensive care and farmer training in good agricultural practices (GAP) improved productivity and fruit
quality Karim et al. (2020. High-quality seeds and improved tomato varieties significantly boost yield

and disease resistance Uddin et al. (2018).
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Figure 4. Provide support (3.A) and preferred support (3.B) for farmers

Farmers’ proposal for improvement
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Farmers expressed clear priorities for improvement: higher-quality seeds and improved varieties
(55.93%), better training and intensive care (52.54%), and affordable, accessible inputs (13.56%). These
insights reinforce literature highlighting the productivity gains achievable through certified seeds, GAP
training, and continuous technical guidance (Karim et al., 2020). Despite evidence on the importance of
soil fertility management, land selection, and early planting, these were underemphasized by
respondents (5.08%), signaling a missed opportunity for extension interventions. Strengthening farmer
capacity in soil health management, variety selection, and season planning could generate substantial
yield benefits.

Table 2. Farmers’ suggestion for development

Suggestions Percentage (%0)
Early Varity cultivation 5.08
Easily available input 13.56
Govt. help + financial support 6.78
Improve fertilizer & irrigation method 6.78
Improved seed quality & Varity 55.93
Intensive care &Training 52.54
Land selection 5.08
Reduce input market prices 10.17
Soil fertility 5.08
Transportation 1.69

Strengths and Limitations of the Study

This study provides a comprehensive and integrated assessment of tomato production practices, climate-
related vulnerabilities, and market dynamics in Rajshahi, drawing on primary data collected directly
from 60 farmers during the 2025 production season. Its key strength lies in combining field-level
agronomic insights with value-chain perspectives, enabling a holistic understanding of constraints and
opportunities across the production—marketing continuum. The inclusion of farmers’ adaptive responses
to sudden weather changes adds practical relevance in the context of climate variability. However, the
study is constrained by its relatively small sample size, reliance on self-reported data that may introduce
recall bias, and geographic focus limited to selected pockets of Rajshahi, which may reduce
generalizability to other regions. Additionally, the cross-sectional nature of the study prevents
evaluation of seasonal or long-term trends.

CONCLUSION

This study highlight the multifaceted challenges shaping tomato production in Rajshahi, emphasizing
climate variability, limited access to quality inputs, and dependence on intermediaries that reduce farmer
profitability. Strengthening the sector requires expanding access to climate-resilient and disease-tolerant
varieties, improving farmer training on IPM, GAP, and adaptive crop management, and promoting
efficient irrigation methods such as drip systems. Enhanced market linkages through cooperatives and
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contract farming, coupled with timely credit, extension services, and input support from government
and NGOs, are essential for improving farmer resilience. Localized weather advisories can further help
producers manage sudden climatic stresses. Future research should examine irrigation and nutrient-use
efficiency, test climate-resilient varieties across agro-ecological zones, evaluate digital advisory tools,
analyze gender dynamics, and conduct detailed value-chain cost-benefit assessments. Integrating
agronomic improvements with institutional and market innovations can drive higher productivity,
reduced losses, and fairer value-chain outcomes for Rajshahi’s tomato growers.
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EXPLORING THE BIOLOGICAL ACTIVITIES OF HELIOTROPIUM INDICUM L. LEAVES
EXTRACT: ANTIDIABETIC ACTIVITIES, CHEMICAL PROFILING, AND MOLECULAR
DOCKING STUDIES
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Introduction: Heliotropium indicum has been traditionally used locally in treating various diseases
including inflammation, anticancer, wound-healing, and diabetes.

Objectives: The present study was carried out to investigate the antioxidant potential and antidiabetic
activity of ethanolic leaves extract of H. indicum by in vitro, in vivo studies and to assess its drug likeness
potential using ADME.

Methods: Ethanol was used to perform cold extraction. DPPH (2, 2-diphenyl-1-picrylhydrazyl) assay,
and total antioxidant capacity test were assessed the extract's antioxidant capability. The extract's total
phenolic, flavonoid, and tannin contents were measured. To assess the antihyperglycemic potential of
the extract in vivo, an oral glucose tolerance test (OGTT) was performed in mice. Identification of
phytochemicals was done by GCMS. Furthermore, molecular docking studies were performed with
PyRx and Biovia Discovery Studio to identify the ligand-protein interaction, followed by the drug-
likeness analysis using Swiss ADME web tool.

Results: The DPPH experiment showed that the extract has significant free radical scavenging activity
(124.68 + 0.99 pg/mL), compared to the standard (8.79 + 1.50 pg/mL. OGTT showed the extract
significantly (P<0.05) decreased the blood glucose level. Docking experiments showed that 3'-
acetyllycopsamine, acetic acid, dodecahydro-7 hydroxy 1,4b,8,8-tetramethyl 10-oxo was greater affinity
for selected proteins (PBD ID: 2P31, 1CB4, and 2CAG). For antidiabetic potential, the compound (CID:
44575468) exhibited strong binding affinity (-7.1 kcal/mol) with a-amylase enzyme compared with
acarbose (-7.7 kcal/mol). The highest binding compounds for selected proteins did not violate the
Lipinski drug-likeness theory that indicates its acceptable pharmacokinetic properties to fulfill the
pharmaceutical formulations requirement.

Conclusion: Our in vitro, in vivo, and in silico result suggests that CID: 44575468 as a lead compound
that could be a potent source of antidiabetic drug candidate.

Keyword: H. indicum, peroxiredoxin-5, a-amylase, Molecular docking, ADMET.
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PREVALENCE AND ANTIMICROBIAL SUSCEPTIBILITY OF PROTEUS MIRABILIS
ISOLATED FROM CHICKEN EGGS IN RAJSHAHI, BANGLADESH
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ABSTRACT

Proteus mirabilis is a Gram-negative opportunistic pathogen frequently implicated in urinary tract
infections; its occurrence in food products particularly poultry poses a public-health risk because of the
potential for antimicrobial resistance. This study aimed to isolate P. mirabilis from chicken eggs
collected from local markets and to determine the isolates antibiotic susceptibility profiles. A total of
120 eggs were sampled; bacteriological analyses were performed on both eggshell surfaces and internal
contents. Isolates presumptively identified as P. mirabilis were tested by the disk-diffusion method
against six antibiotics: tetracycline, oxytetracycline, erythromycin, cefuroxime, ceftriaxone, and
gentamicin. A total of 120 egg samples (100%). Positive samples 63.33% isolates originated from
eggshells only and 20% were detected in both eggshells and egg contents. High levels of resistance were
observed: 90% to tetracycline, and 100% to both oxytetracycline and cefuroxime; resistance to
ceftriaxone and gentamicin was 20% and 10%, respectively. The highest susceptibility rates were
recorded for erythromycin (80%) and gentamicin (70%); no isolates were susceptible to oxytetracycline
or cefuroxime. Intermediate responses were noted particularly for ceftriaxone (50%) and erythromycin
(15%). These results indicate a high prevalence of multidrug-resistant P. mirabilis in poultry eggs, with
greater contamination of the eggshell surface. The findings underscore the need for improved hygiene
during egg handling and storage, stricter controls on antibiotic use in poultry production, and routine
surveillance combined with antimicrobial stewardship to reduce the risk of resistant-bacterial
transmission via food products.

Keywords: Proteus mirabilis; chicken eggs; antimicrobial resistance; disk diffusion; poultry hygiene.
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ABSTRACT

In our everyday diet, salad vegetables are essential. However, they may serve as vectors for antibiotic
resistance transfer to consumers. Therefore, this study aimed to demonstrate whether and to what extent
fresh produce plays a role as a carrier and reservoir of antibiotic-resistant bacteria. For this purpose,
salad vegetable samples (cucumber, carrot, tomato, and chili) were collected from 2 agricultural farms
and 2 markets (local market and super shop) in Rajshahi, Bangladesh. The study was conducted from
March 2024 to September 2025. The isolation of tetracycline (TC)-resistant bacteria was done by the
agar dilution method using Luria Bertani agar supplemented with 32 pg/ml tetracycline. A total of 98
TC-resistant bacteria were isolated from four types of vegetable samples collected from agricultural
farms and markets. All the TC-resistant isolates were tested for antimicrobial susceptibility to six
antibiotics named meropenem, colistin, kanamycin, erythromycin, ampicillin, and ciprofloxacin using
the Kirby-Bauer disk diffusion method. Among the 98 TC-resistant isolates, the highest rate of resistance
was observed against colistin (55.10%), followed by erythromycin (35.71%) and ampicillin (34.69%),
while resistance to kanamycin (13.26%), ciprofloxacin (9.18%), and meropenem (5.10%) was
comparatively lower. A total of 16 multidrug-resistant bacteria were identified by 16S rRNA
sequencing. In this study, overall resistance rates of bacteria isolated from farm-collected samples were
higher (55.28%) than those of the market-collected vegetables (30%). This suggests that expressing
resistance is at the expense of bacterial viability, since vegetables purchased directly at the farm are
probably fresher than at the local market or super shop, and they have not been exposed to stress factors.
However, this should not keep the customer from buying directly at the farm, since the overall resistance
rates were not higher than observed in bacteria from human or animal origin. Instead, peeling or washing
vegetables before eating them raw is highly recommended, since it reduces not only the risk of contact
with pathogens but also that of ingesting and spreading antibiotic-resistant bacteria.

Keywords: Salad vegetables, Agricultural farms, Markets, Multidrug resistance, Food safety
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ABSTRACT

The emergence of pathogenic microorganisms currently poses a particularly worrying public health
problem. Indeed, the resistance of germs to antibiotics sometimes renders therapeutic treatment
ineffective and necessitates the search for new antimicrobial agents. The use of medicinal plants is
therefore one of the most interesting avenues to explore; it is with this in mind that we have taken an
interest in studying the antibacterial activity of Myrtus communis (M. communis) leaves. M. communis
is a medicinal and aromatic plant belonging to the Myrtaceae family, widely distributed in the
Mediterranean region and known for its various pharmacological properties. Myrtle has been reported
to treat inflammation, hypertension, diarrhea, diabetes, ulcers, acne, rheumatic pain, and Alzheimer’s
disease. The antibacterial activity of M.communis aqueous extract (MC-AQ) was evaluated using the
disk diffusion technique, with the effect being reflected in the appearance of a transparent circular
inhibition zone around the disk. The results obtained showed that MC-AQ had significant antibacterial
activity against the bacteria studied. The higher the concentration, the greater the diameter of the
inhibition zone. These results are promising and provide scientific validation for the therapeutic use of
this species. Thus, the effect of natural substances extracted from medicinal and aromatic plants could
well rival that of antibiotics.

Keywords: Myrtus communis, aqueous extract, antibacterial activity.
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ABSTRACT

Modern antimicrobial drug delivery systems increasingly rely on nanomaterials that offer high stability,
adjustable surface functionality, and strong interactions with biological environments. The development
of advanced therapeutic platforms therefore requires nanostructures that integrate multiple functional
properties together with effective antimicrobial activity.

Keywords: Organosilica nanoparticle, Schiff base, antimicrobial activity

In this study, organosilica nanoparticles with antimicrobial potential were synthesized using (3-
Mercaptopropyltrimethoxysilane (MPTMS) and (3-aminopropyl)triethoxysilane (APTES) as
precursors. The synthesis procedure was adapted from the method described by Hu et al., with several
modifications, including the use of APTES and the incorporation of a dialysis purification step to
improve product quality. Following synthesis, PEGylation was performed. The PEG coating enhanced
the colloidal stability of the nanoparticles, reduced their tendency to aggregate, and decreased toxicity.
These improvements make PEG-modified nanoparticles highly promising for antimicrobial
applications.

By varying the initial MPTMS:APTES (2:1, 3:1, and 5:1) molar ratios, the influence of chemical
composition on nanoparticle formation was systematically examined. Dynamic Light Scattering (DLS)
analysis demonstrated uniform particle size distribution with low PDI values, while Transmission
Electron Microscopy (TEM) confirmed their spherical morphology. FTIR spectroscopy revealed
characteristic Si—O-Si network vibrations as well as bands corresponding to amino and thiol groups,
confirming successful formation of hybrid nanoparticles. The presence of surface functional groups was
further validated using Ellman and 4-nitrobenzaldehyde (NBA) assays. Zeta potential measurements
indicated sufficient colloidal stability of the synthesized nanoparticles.

The amino groups derived from APTES readily reacted with aromatic aldehydes to form Schiff bases,
which imparted antimicrobial functionality. Minimum inhibitory concentration (MIC) assays
demonstrated that nanoparticles modified with aromatic aldehydes effectively inhibited the growth of
Staphylococcus aureus, confirming the enhanced antimicrobial performance of the Schiff-base-
functionalized nanoparticles.

The synthesized organosilica nanoparticles represent a promising platform for antimicrobial
applications due to their tunable surface chemistry, stability, and ability to form biologically active
Schiff-base structures.
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ABSTRACT

Background: Acute Coronary Syndrome (ACS) remains a leading cause of mortality in Bangladesh,
where malnutrition is prevalent but often overlooked in clinical care. Malnourished ACS patients may
experience worse outcomes, yet nutritional assessment is rarely routine. This study evaluates the impact
of nutritional status on short-term outcomes using CONUT scoring.

Methods: This prospective cohort study was conducted at the Department of Cardiology, Bangladesh
Medical University, Dhaka, Bangladesh, over 18 months. A total of 100 adult ACS patients were
included in the final analysis and stratified into nutritional status categories using the Controlling
Nutritional Status (CONUT) scoring system. Key outcomes included in-hospital mortality and length of
stay. Statistical analyses were performed using SPSS version 29.0.2.0, employing ANOVA, Fisher’s
exact test, and regression models to examine associations between nutritional status and clinical
outcomes.

Results: Among the patients, 43% had mild malnutrition, 24% had moderate malnutrition, and 33% had
no malnutrition. Nutritional status was significantly associated with both duration of hospital stay (p <
.001) and mortality (p = .003). Patients with moderate malnutrition had significantly longer hospital
stays (B = 4.388, p <.001) and higher mortality odds (f = 0.167, p <.001) compared to those without
malnutrition.

Conclusion: Nutritional status, particularly moderate malnutrition as assessed by CONUT scoring, is a
significant predictor of adverse clinical outcomes in ACS patients. Integrating nutritional assessment in
ACS management protocols may improve prognosis and reduce healthcare burdens.

Keywords: Acute Coronary Syndrome, Malnutrition, CONUT Score, Hospital Mortality, Hospital Stay,
Bangladesh.

Introduction

Cardiovascular diseases (CVDs) remain the leading cause of mortality worldwide, accounting for nearly
18 million deaths annually, with over 75% of these occurring in low- and middle-income countries [1].
Among these, Acute Coronary Syndrome (ACS) a term encompassing a range of conditions including
ST-segment elevation myocardial infarction (STEMI), non-ST-segment elevation myocardial infarction
(NSTEMI), and unstable angina is a critical manifestation of coronary artery disease (CAD) that
demands urgent medical attention and contributes significantly to global healthcare burdens [2]. Despite
advancements in pharmacological and interventional therapies, patients with ACS continue to
experience substantial rates of morbidity and mortality, particularly in resource-constrained settings
[3.4].

In Bangladesh, a developing South Asian nation undergoing an epidemiological transition from
infectious diseases to non-communicable diseases (NCDs), the burden of cardiovascular diseases is
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rapidly increasing. ACS has emerged as a major public health concern, with its incidence ranging from
1.85% to 3.4% in rural regions and up to 19.6% among urban working populations [5,6]. However, the
country is among the least studied in the context of CVD, with limited epidemiological surveillance and
intervention frameworks [7]. Lifestyle factors, including sedentary behavior, dietary inadequacies,
smoking, and rising prevalence of hypertension, diabetes mellitus, and obesity, contribute significantly
to the surge of ACS cases in the Bangladeshi population [8].

Malnutrition in hospitalized patients is frequently under-diagnosed and undertreated, despite being
independently associated with worse outcomes, including prolonged hospitalization, delayed recovery,
and increased in-hospital mortality [7,8]. In patients with ACS, malnutrition exacerbates cardiac stress,
impairs immune function, and reduces the capacity for tissue repair, factors that are especially
detrimental in the post-infarction period [9,10]. Alarmingly, studies have shown that even in tertiary
care centers, nutritional assessment remains sporadic and is not systematically integrated into clinical
decision-making pathways [11].

In Bangladesh, where dual burdens of under-nutrition and diet-related non-communicable diseases
coexist, the implications of malnutrition in ACS have received minimal research attention. Existing
health system priorities often overlook nutritional screening, focusing instead on hemodynamic
stabilization and procedural interventions. However, nutritional vulnerability especially in older adults
and those with coexisting diabetes or heart failure may significantly compromise recovery, prolong
hospital stay, and increase mortality risk. Moreover, cultural dietary practices, limited access to cardiac
rehabilitation, and lack of structured nutritional support programs further complicate patient outcomes
in this setting [4,12].

While several tools have been developed to objectively measure nutritional risk in hospital settings, this
study adopts the Controlling Nutritional Status (CONUT) score, a validated, cost-effective, and
laboratory-based index incorporating serum albumin, total cholesterol, and lymphocyte count. The
CONUT score provides an efficient means to stratify patients by nutritional risk using parameters
routinely collected during ACS admissions, thus enabling timely identification of at-risk individuals
[13]. However, the prognostic value of nutritional status, particularly as assessed by CONUT, has not
been adequately studied in the Bangladeshi ACS population.

This research was therefore designed to address this gap by evaluating the relationship between
nutritional status and clinical outcomes in patients hospitalized with ACS. The study aims to assess
whether malnourished patients experience poorer outcomes, particularly in terms of prolonged hospital
stay and in-hospital mortality, compared to their well-nourished counterparts. It is hypothesized that
malnutrition will be significantly associated with worse short-term outcomes in ACS patients,
reinforcing the need for early identification and targeted nutritional interventions.

The increasing burden of ACS in Bangladesh, combined with the high prevalence of malnutrition and
inadequate focus on nutritional assessment in clinical practice, calls for robust evidence to inform
integrated care strategies. By exploring this relationship, the study aims to underscore the importance of
nutritional screening and early intervention as part of a comprehensive ACS management protocol. It
also seeks to inform clinical guidelines and public health policies that can mitigate the burden of ACS
through an integrated approach addressing both cardiovascular risk factors and nutritional deficiencies.

Methodology

Study Design and Settings: This study employed a prospective cohort design, conducted over a period
of 18 months (October 2023 to March 2024) at the Department of Cardiology, University Cardiac
Center, Bangladesh Medical University (BMU), Dhaka, Bangladesh. The study setting is a tertiary
referral center that handles a significant number of patients with cardiovascular emergencies, including
acute coronary syndrome (ACS), thereby offering an appropriate population for the investigation.

Study Population: The study population comprised adult patients (aged >18 years) admitted with a
clinical diagnosis of ACS. The hospital caters to diverse socioeconomic backgrounds, ensuring a
representative sample of the urban Bangladeshi population affected by ACS.

Sample Size and Sampling Technique: Described by Fisher et al. (1991) for estimating proportions,
the sample size was calculated Using the standard formula n=(Za)?-P-qge®with a prevalence of ACS of
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19.6% [3,4,5], a confidence interval of 95%, and a 7.5% margin of error. The initial sample size was
determined to be 108, which was adjusted to 119 to account for a 10% attrition rate. A purposive
sampling technique was used to recruit eligible ACS patients based on the defined inclusion and
exclusion criteria.

Inclusion and Exclusion Criteria: Inclusion criteria included adult male or female patients aged >18
years, admitted with a confirmed diagnosis of ACS (including STEMI, NSTEMI, and unstable angina),
and who provided informed written consent. Exclusion criteria were patients with a known history of
chronic coronary syndrome, cancer, or chronic kidney disease, and those unwilling to participate or with
incomplete data. Patients with chronic kidney disease and malignancy were excluded because these
conditions are independently associated with chronic inflammation, cachexia, and altered metabolic
states that substantially influence nutritional indices and clinical outcomes, which could confound the
isolated assessment of nutrition-related effects in acute coronary syndrome.

Respondents and Data Collection Tools: Data were collected from 119 initially enrolled participants,
out of which 100 were retained for final analysis due to completeness of data. A structured data
collection sheet was used, which included demographic, clinical, and laboratory parameters. Tools
employed included standardized equipment for anthropometric measurements and laboratory
investigations (e.g., serum albumin, cholesterol, lymphocyte count) necessary for calculating CONUT
scores.

Study Variables: Independent variables included demographic factors (age, sex, BMI, family
history), comorbidities (diabetes, hypertension, dyslipidemia), and clinical parameters.
Dependent variables were the outcomes of ACS patients, specifically duration of hospital stay and in-
hospital mortality. Nutritional status was assessed using the CONUT (Controlling Nutritional Status)
score, derived from serum albumin, total cholesterol, and lymphocyte count, and categorized into no,
mild, and moderate malnutrition.

Data Collection and Quality Control: Data were collected during hospitalization by trained
investigators following strict adherence to standard operating procedures. Laboratory results were
retrieved from hospital databases and double-checked for accuracy. Data entry was conducted in SPSS
software (version 29), and quality control involved regular cross-checks and monitoring by a senior
researcher. All procedures were standardized to reduce measurement bias and ensure reliability.

Data Analysis: Descriptive statistics were used to summarize the data. Categorical variables were
expressed as frequencies and percentages, while continuous variables were presented as mean + standard
deviation. Inferential statistics included Fisher’s exact test and ANOVA to explore associations, and
regression analysis to determine the impact of nutritional status on outcomes. A p-value of < 0.05 was
considered statistically significant. All analyses were performed using SPSS version 29.0.2.0.

Results

The average age was 58.35+11.6 years, with a majority of males (73%) and a normal BMI in 46% of
participants (Table 1). A significant proportion of the population was overweight (44%). The prevalence
rates for a family history of premature cardiovascular disease (CVD), hypertension (HTN), and diabetes
mellitus (DM) were 43%, 64%, and 53% respectively. In terms of percutaneous coronary intervention
(PCI), the majority of participants had not undergone any procedure (87%), while a small percentage
had undergone primary (8%) or delayed (5%) PCI. Among the types of acute coronary syndrome (ACS),
ST-elevation myocardial infarction (STEMI) accounted for the majority of cases (61%), followed by
non-ST-elevation myocardial infarction (NSTEMI) (37%) and unstable angina (2%). The average
duration of hospitalization was 6.91 days (SD 3.65), with a mortality rate of 4%.

In table 2, 33% of the population showed no signs of malnutrition, while 43% were classified as having
mild malnutrition, and an additional 24% were categorized as having moderate malnutrition. It is worth
noting that there were no cases of severe malnutrition observed in the sample.

The age (Mean 58.35, SD 11.58) demonstrated a statistically significant correlation with the duration of
hospital stay (p = .009), suggesting that older individuals tended to have longer hospital stays (Table 3).
However, no significant correlation was found for sex, family history of coronary artery disease (CAD),
diabetes, or hypertension. In terms of acute coronary syndrome (ACS) types, there was a trend towards
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significance for NSTEMI (p = .08), indicating that patients experiencing this type of ACS tended to
have longer hospital stays compared to those with STEMI or unstable angina. Similarly, although not
statistically significant, there was a tendency towards longer hospital stays for patients who underwent
delayed PCI compared to those who had no primary PCI. The most significant correlation was observed
with BMI (p < 0.001), where underweight and obese individuals had considerably longer hospital stays
compared to those in the normal or overweight BMI categories. In addition, there was a significant
correlation between the nutritional status assessed by CONUT scoring and the duration of hospital stay
(p < 0.001). Specifically, individuals categorized as having moderate malnutrition experienced the
longest stays in hospital.

Table 4 displays the correlation between various characteristics of the study population and mortality.
Moderate malnutrition was significantly associated with increased in-hospital mortality (16.7%),
whereas no deaths occurred in patients with normal nutritional status or mild malnutrition. While an
observable trend (p = .06) was observed with the age variable, indicating that older individuals may
have a higher mortality rate, this association did not reach statistical significance. Similarly, no
statistically significant correlations were identified between mortality and variables such as sex, family
history of coronary artery disease (CAD), diabetes, hypertension, types of acute coronary syndrome
(ACS), or percutaneous coronary intervention (PCI). However, an intriguing trend (p = .20) was
detected, suggesting a potential link between higher BMI and increased mortality among overweight
individuals in comparison to those with a normal BMI. However, the CONUT scoring system showed
a significant correlation between nutritional status and mortality (p = .003). More specifically,
individuals classified as having moderate malnutrition had a higher mortality rate compared to those
who had no malnutrition or only mild malnutrition.

Table 5 of regression analysis shows that a positive regression coefficient (B=4.388, p < 0.001) indicates
that hospital stay duration was statistically significantly longer in those with moderate malnutrition than
in those without it. This indicates that patients with moderate malnutrition had an average hospital stay
approximately 4.4 days longer than patients without malnutrition. The length of hospital stays was
statistically significantly shorter in those without malnutrition than in the reference group, as shown by
a negative regression coefficient (B=-2.316, p < 0.001). According to this research, people who were
not malnourished spent less time in the hospital than people who were moderately malnourished

Table 6 showing logistic regression analysis, revealed that individuals with moderate malnutrition had
significantly higher odds of death (B = 0.167, p = .001) compared to those without malnutrition. The
coefficient (B) of 0.167 suggests that the presence of moderate malnutrition is associated with a positive
change in the log odds of death, holding all other variables constant. However, the presence of no
malnutrition did not significantly impact the odds of death (B = -1.389E-17, p <.001).

Discussion

This study investigated the prognostic role of nutritional status measured using the CONUT scoring
system on the outcomes of patients with acute coronary syndrome (ACS) in a Bangladeshi tertiary
hospital. The findings support the study’s objectives and hypothesis, demonstrating that even moderate
malnutrition significantly prolongs hospital stay and increases in-hospital mortality, underscoring the
critical role of nutritional assessment in ACS management.

Acute coronary syndrome remains a leading cause of morbidity and mortality globally, particularly in
low- and middle-income countries like Bangladesh, which are experiencing a shift from communicable
to non-communicable diseases [3,4]. Several studies have documented the rising burden of coronary
artery disease (CAD) in Bangladesh, with significant contributions from traditional risk factors and
evolving lifestyle patterns [3,4,6]. Although significant focus has traditionally been placed on diabetes,
hypertension, dyslipidemia, and smoking [1], the role of nutritional status as a prognostic factor in ACS
has gained recognition in recent years [5,7].

Beyond acute coronary syndrome, nutritional impairment has been consistently shown to predict adverse
outcomes across the cardiovascular disease spectrum, including heart failure patients with implantable
cardioverter-defibrillators and elderly pacemaker recipients, where malnutrition independently predicts
long-term mortality, atrial fibrillation, and arrhythmic burden.
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In our cohort, the nutritional assessment revealed that nearly two-thirds of ACS patients had some degree
of malnutrition, despite the absence of severe cases. These findings closely align with prior studies
which reported a similar prevalence of mild to moderate malnutrition in ACS patients using CONUT
scoring [10,14]. The absence of severe malnutrition in this cohort may reflect referral patterns to tertiary
cardiac centers, where critically malnourished individuals may be underrepresented due to delayed
presentation, early mortality, or admission to non-cardiology services, introducing potential sampling
bias. The lack of attention to nutritional issues in cardiovascular patients, especially in emergency or
critical care settings, has been highlighted as a missed opportunity for early intervention [11,15].

Malnutrition adversely affects immune response, recovery time, and physiological resilience, and has
been associated with worse outcomes in patients hospitalized for ACS [8,9,16]. In our study, patients
with moderate malnutrition experienced longer hospital stays and higher mortality than those with no or
mild malnutrition, which confirms previous findings that nutritional deficits exacerbate disease
progression and delay recovery [12,16,17]. Potential mechanisms linking malnutrition to adverse ACS
outcomes include impaired myocardial healing due to protein deficiency, immune dysfunction
increasing susceptibility to infection, endothelial dysfunction, reduced antioxidant capacity, and
heightened metabolic stress during the acute ischemic phase. Czapla et al. also reported a significant
association between poor nutritional status and in-hospital mortality in ACS patients [9].

The importance of nutritional screening tools like CONUT lies in their practicality and reliability. Based
on commonly available lab markers- albumin, total cholesterol, and lymphocyte count, the CONUT
score facilitates early identification of patients at risk of poor outcomes due to malnutrition [13,17].
Among CONUT components, serum albumin plays a particularly central prognostic role, reflecting both
nutritional reserve and systemic inflammation. Albumin-based indices have demonstrated strong
predictive value for mortality in acute coronary syndrome and other cardiac populations, supporting
hypoalbuminemia as a key mechanistic link between malnutrition and adverse cardiovascular outcomes.
Our findings support its use as a feasible and low-cost strategy for risk stratification in resource-
constrained health systems like Bangladesh’s.

Demographically, most patients in our study were male and in the 46-55-year age group. These patterns
mirror observations from other regional and global studies, where middle-aged males represent the
largest proportion of ACS admissions due to higher risk exposures and healthcare access differences
[18,19]. Women often have delayed access to tertiary care, and estrogen may play a protective
cardiovascular role in premenopausal females [18].

BMI showed a significant association with hospital stay duration. Both underweight and obese patients
had longer hospital stays, reflecting a J-shaped relationship between BMI and prognosis [20]. These
findings are consistent with studies demonstrating that both ends of the BMI spectrum can signal poor
outcomes in CAD [7,21]. This dual risk may reflect nutritional insufficiency among underweight
patients and metabolic derangements among obese individuals.

Traditional risk factors like hypertension and diabetes were prevalent in the study population. While
hypertension was significantly associated with hospital stay, diabetes was not, which is consistent with
some studies showing variable impact of these comorbidities on short-term in-hospital outcomes
[6,22.23]. Interestingly, our study did not find a significant correlation between diabetes and
malnutrition, although the overall prevalence of diabetes was high, as supported by prior Bangladeshi
studies [4,24].

The type of ACS, STEMI being the most common also aligned with patterns observed in Bangladesh
and internationally [3,25,26]. Although not statistically significant, NSTEMI patients tended to have
slightly longer hospital stays, which may reflect subtler or delayed presentations. The relationship
between ACS subtype and nutritional status, while less studied, warrants further exploration.

Several studies have confirmed that patients with malnutrition experience worse outcomes after ACS,
including longer hospitalization, higher complication rates, and increased mortality [10,12,14,27,28].
These associations remained significant in our study even after adjusting for confounders, emphasizing
the independent prognostic value of nutritional status.
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Despite robust findings, the study has several limitations. Most importantly, this was a single-center
study using purposive sampling, which may introduce selection bias and limits the external validity of
the findings. Therefore, caution is warranted when generalizing these results to other healthcare settings
or populations beyond tertiary hospitals in Bangladesh. Additionally, the variability in management
protocols among attending consultants could have influenced the length of hospital stay independently
of nutritional status.

Future research should include multicenter prospective studies as well as randomized interventional
trials evaluating whether targeted nutritional support can improve clinical outcomes in patients with
acute coronary syndrome. There is also a need to explore sex-specific nutritional risk patterns and their
impact on recovery trajectories post-ACS.

In light of these findings, healthcare providers should routinely assess nutritional status using tools like
CONUT for hospitalized ACS patients. Doing so can support timely dietary intervention, optimize
recovery, and potentially reduce morbidity and mortality associated with ACS in resource-limited
settings.

Conclusion

This study confirms that nutritional status, as measured by CONUT scoring, significantly impacts the
clinical outcomes of patients with acute coronary syndrome in terms of hospital stay and mortality.
Moderate malnutrition was associated with notably worse outcomes compared to no or mild
malnutrition, affirming our hypothesis and underscoring the importance of nutritional evaluation in ACS
management. Given the single-center design and non-random sampling approach, these findings should
be interpreted as hypothesis-generating rather than universally generalizable. These findings suggest
that integrating nutritional screening into standard care protocols can enhance prognosis and support
personalized treatment strategies for ACS patients.
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Tables
Table 1. Distribution of the baseline characteristics of the study population (n=100).

Variables Frequency Percentage
Age in years (mean, SD) 58.35+11.6
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Variables Frequency Percentage
Sex

Male 73 73

Female 27 27
BMI

<18.5 (Underweight) 8 8

18.5-24.9 (Normal) 46 46

25-29.9 (Overweight) 44 44

>30 (Obese) 2 2
Family History of CVD 43 43
HTN 64 64
DM 53 53
PCI

Primary 8 8

Delayed 5 5

None 87 87
Types of ACS

STEMI 61 61

NSTEMI 37 37

Unstable Angina 2 2
Duration of hospital stay (mean, SD) 6.91 (3.65)
Mortality/Death 4 4

n= total number of participants, BMI= Body mass index, CVD= cardiovascular disease.
HTN=Hypertension, DM=Diabetes mellitus, PCl=Percutaneous coronary intervention. STEMI= ST
elevated myocardial infarction. NSTEMI= non-ST elevated myocardial infarction. SD standard
deviation.

Table 2. Distribution of the nutritional status of the study population according to CONUT
Scoring (n=100).

CONUT  Scoring for Frequency Percentage
assessment of nutritional

status

0-1(No malnutrition) 33 33
2-4(Mild malnutrition) 43 43
5-8(Moderate malnutrition) 24 24
9-12(Severe malnutrition) 0 0

CONUT= Controlling Nutritional Status

Table 3. Correlation of different characteristics of study population with duration of hospital stay.
(n=100).

Variables Duration of hospital stay

Mean SD P Value
Age 58.35 11.58 .009*
Sex
Male 6.71 3.87 .18
Female 7.44 2.99
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Variables
Family history of CVD
Yes

No

Diabetes

Yes

No
Hypertension
Yes

No

Types of ACS
NSTEMI
STEMI
Unstable Angina
PCI

None

Primary
Delayed

BMI
Underweight
Normal
Overweight
Obese

Nutritional status
Scoring)

No Malnutrition
Mild Malnutrition
Moderate Malnutrition

(CONUT

Duration of hospital stay

6.86
6.95

7.34
6.43

7.40
6.06

7.44
6.24
3.00

6.84
6.13
9.40

8.50
5.15
8.32
10.00

4.42
6.74
11.13

4.29
3.23

3.85
3.38

3.78
3.29

3.73
3.43
0.00

3.60
3.04
5.07

5.45
2.29
3.52
8.48

1.67
3.20
2.75

.08

.28

22

.08

.26

<0.001*

<0.001*

P *<.05

n= total number of participants,

deviation.

BMI= Body mass index, CVD= -cardiovascular disease.
HTN=Hypertension, DM=Diabetes mellitus, PCI=Percutaneous coronary intervention. STEMI= ST
elevated myocardial infarction. NSTEMI= non-ST elevated myocardial infarction. SD standard

December 23-25, 2025
Istanbul, Tiirkiye

240



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

Table 4. Correlation of different characteristics of the study population with death/mortality.

(n=100)
Death
Variables Yes No P value
Mean SD Mean SD
Age 69.0 12.7 57.91 11.38 .06
Frequency % Frequency %
Sex
Male 2 2.7 71 97.3 29
Female 2 7.4 25 92.6
Family history of CAD
Yes 0 0.0 43 100.0 .13
No 4 7.0 53 93.0
Diabetes
Yes 3 5.7 50 943 .62
No 2.1 46 97.9
Hypertension
Yes 1.6 63 984 .13
No 3 8.3 33 91.7
Types of ACS
NSTEMI 4 6.6 57 934
STEMI 0 0.0 37 100.0 .35
Unstable Angina 0 0.0 2 100.0
PCI
None 3 34 84 96.6
Primary 1 12.5 87 875 43
Delayed 0 0.0 5 100.0
BMI
Underweight 0 0.0 8 100.0
Normal 0 0.0 46 100.0 .20
Overweight 4 9.1 40 90.9
Obese 0 0.0 2 100.0
Nutritional status
A (CONUT Scoring)
o No Malnutrition 0 0.0 38 100.0
Q Mild Malnutrition 0 0.0 38 100.0 .003*
0 Moderate Malnutrition 4 16.7 20 83.3
-
a HTN= Hypertension, DM=Diabetes mellitus, STEMI= ST elevated MI, NSTEMI= Non ST elevated
E MI, CVD= Cardiovascular disease, ACS= Acute coronary syndrome, n = Number of study subjects
8
4
A
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Table 5. Impact of Nutritional Status on Duration of Hospital Stay (n=100)

Malnutrition Status Unstandardized Coefficient (p) P value
No malnutrition -2.316 <.001

Moderate malnutrition 4.388 <.001

Table 6. Impact of Nutritional Status on In-Hospital Mortality (n=100)

Malnutrition Status Unstandardized Coefficient (p) P value
No malnutrition -1.389E-17 1.000

Moderate malnutrition 0.167 <.001
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ABSTRACT

Background: Cardiovascular diseases (CVD) are a major concern in refugee populations, particularly
among the Rohingya refugees in Bangladesh, who face limited access to nutrition and healthcare. There
is a lack of research on the relationship between dietary diversity and CVD risk in this vulnerable group.
This study aims to assess this link using WHO’s simplified CVD risk prediction charts to inform
nutrition programs and integrate routine CVD screening in refugee health services.

Aim: This study aims to assess the association between dietary diversity, attitudes toward diet and
lifestyle, and cardiovascular disease (CVD) risk among Rohingya refugees in Bangladesh.

Methodology: This cross-sectional study was conducted in Rohingya refugee camps in Bangladesh,
using clustered sampling to assess dietary diversity and cardiovascular disease (CVD) risk. Data were
collected through structured interviews, clinical assessments, and anthropometric measurements from
375 participants. Statistical analysis included descriptive statistics and regression to examine the
association between dietary diversity and CVD risk, with ethical approval ensuring confidentiality and
adherence to guidelines.

Results: The study found that 68.7% of participants were at moderate to high CVD risk, with 51.1%
having a moderate dietary diversity score (DDS), 25.4% a high DDS, and 23.5% a low DDS. Participants
with higher DDS were more likely to be in the low-risk category (53.4%),while those with low DDS
had the highest proportion in the very high-risk category (50%). The prevalence of hypertension,
diabetes, and heart disease was 28.9%, 11.2%, and 5.9%, respectively. Additionally, 47.5% of
participants were smokers or ex-smokers, and 54.8% were physically inactive.
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Conclusion: This study highlights the relationship between dietary diversity and a reduced risk of
cardiovascular disease among Rohingya refugees. Improving nutrition and promoting healthier diets can
help mitigate the growing burden of CVD in this vulnerable population.

Key words: Rohingya refugees, dietary diversity, cardiovascular disease, CVD risk, nutrition, non-
communicable diseases, hypertension, diabetes, refugee health, Bangladesh.
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ABSTRACT

The capacity of blockchain technology to safely validate academic credentials without depending on
centralized authority has drawn a lot of attention. These systems rely heavily on asymmetric
cryptography because it makes secure record access, digital signatures, and identity verification
possible. For organizations implementing blockchain-based verification solutions, the performance
implications of public-key algorithms such as RSA, ECC, and new alternatives remain a major worry
despite their usefulness. In order to investigate how asymmetric cryptography affects system efficiency,
scalability, and usability in educational blockchain platforms, this paper examines recent research that
was published between 2023 and 2025. The results show that widespread adoption is still hampered by
cryptographic costs, key management restrictions, and verification delays.
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ABSTRACT

Food waste represents one of the most significant yet often overlooked environmental challenges of the
21st century. Globally, nearly one-third of all food produced for human consumption is lost or discarded,
resulting in profound ecological, economic, and social consequences. Environmentally, wasted food
contributes substantially to greenhouse gas emissions, particularly methane, released during the
decomposition of organic waste in landfills. Moreover, the production of food that ultimately goes
uneaten consumes vast amounts of water, energy, land, and other natural resources, intensifying pressure
on already fragile ecosystems. This inefficiency accelerates soil degradation, biodiversity loss, and
freshwater depletion, while simultaneously exacerbating the carbon footprint of the agricultural sector.

The aim of this review paper is to examine the environmental impacts of food waste across the entire
food supply chain and to synthesize existing strategies that can effectively minimize these impacts. By
analyzing current scientific findings, policy frameworks, and practical interventions, the paper seeks to
provide a comprehensive overview of both the scale of the problem and the most promising solutions
for sustainable food system transformation.

Food waste arises from multiple stages of the supply chain—from agricultural production and
processing to distribution, retail, and household consumption. Factors such as overproduction,
inadequate storage facilities, strict aesthetic standards, and consumer behavior all contribute to the
magnitude of the issue. Addressing these systemic inefficiencies requires integrated approaches that
combine technological innovation, improved supply-chain management, and behavioral change.
Strategies such as optimized inventory systems, advanced preservation techniques, redistribution
networks, and composting practices can significantly reduce the environmental burden of wasted food.
Additionally, educational programs and public awareness initiatives are critical in shifting consumer
behavior toward more responsible consumption.

Overall, reducing food waste is essential for achieving long-term environmental sustainability and
strengthening global food security.

Keywords: food waste, environmental impact, sustainability, supply chain, resource efficiency.
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FOOD INSECURITY COPING STRATEGIES AMONG ARABLE CROP FARMING
HOUSEHOLDS IN SOUTHWEST, NIGERIA

Omotoso, A.B*"., Ayodele, M.A',, Daud, S.A'., Adejumo, D.R™.
Oyo State College of Agriculture and Technology, P.M.B. 10, Igboora

ABSTRACT

Food insecurity remains a critical challenge among arable crop farmers in Nigeria, particularly in
Southwest, where socio-economic vulnerabilities and climatic shocks continue to undermine food
availability and accessibility. This study investigates the coping strategies adopted by arable crop
farmers in the face of food insecurity, aiming to provide insights for policy interventions. A multi-stage
sampling technique was employed to select 480 respondents across key agricultural zones in Oyo State.
Primary data were collected using structured questionnaires and analyzed using descriptive statistics,
including frequency distributions and percentage rankings of coping strategies. Findings reveal that the
most frequently adopted coping mechanisms include allowing children to eat first (27.3%), eating once
a day (37.2%), and selling household assets (16.5%). Other strategies such as reducing food quality,
picking leftover food at events, and begging for food were less commonly reported, possibly due to
associated stigma or cultural reservations. Additionally, a significant proportion of respondents (57%)
occasionally bought food on credit, while 59.5% relied on food assistance from relatives or friends.
These coping strategies reflect both adaptive and erosive responses, with implications for long-term
food system resilience and household welfare. The study concludes that food insecurity among arable
crop farmers in Oyo State triggers a range of short-term coping mechanisms, many of which may
compromise future livelihoods and productivity. It is recommended that government and development
agencies strengthen rural social protection programs, enhance farmers' access to credit and productive
assets, and promote community-based food support systems.

Keywords: Arable crop; Food insecurity; Multistage; Nigeria; Vulnerable

1. Introduction

Food insecurity remains one of the most pressing development challenges in sub-Saharan Africa,
particularly in Nigeria where a significant portion of the population relies on agriculture for both
livelihood and sustenance (Omotayo, Omotoso, et al., 2025a). Despite being a major producer of arable
crops, Nigeria continues to grapple with high levels of food insecurity, as reflected in the Global Hunger
Index and national surveys. According to the Food and Agriculture Organization (FAO), over 20% of
Nigerian households experience moderate to severe food insecurity, with the rural poor especially
smallholder farmers being the most affected (Ayodele et al., 2025; lyiola et al., 2023). Notably, the
arable crop farmers, who cultivate crops like maize, cassava, yam, sorghum, and vegetables, are
paradoxically both food producers and among the most food-insecure groups.

Contributing factors include land fragmentation, limited access to credit and modern inputs, climate
variability, and inadequate extension services (Abdo et al., 2025; Omotoso & Omotayo, 2024b). The
food insecurity faced by these farmers is not only a reflection of insufficient food availability but also
issues of food accessibility, utilization, and stability key pillars of food security. Consequently, arable
crop farmers in the region often adopt various coping and adaptation strategies to mitigate the impacts
of food insecurity. These may range from short-term consumption changes and asset liquidation to
longer-term adjustments such as livelihood diversification, seasonal migration, and informal borrowing
(Banda, 2024; Omotayo, Adediran, et al., 2025).

While much scholarly attention has been directed toward identifying the determinants of food insecurity
at the household or national levels, fewer studies have focused on the coping strategies that rural
households employ when faced with food insufficiency, particularly in specific agricultural contexts. In
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most cases, these strategies are not systematically evaluated for their effectiveness, sustainability, or
socio-cultural implications. Furthermore, very few empirical studies (Omotoso & Omotayo, 2025;
Pandey & Mishra, 2024) offer a disaggregated analysis specific to arable crop farmers, despite their
critical role in the country’s food system. As climate change, economic inflation, and global shocks such
as pandemics continue to intensify vulnerability in the agricultural sector, there is an urgent need to
deepen our understanding of how farmers navigate these risks through localized responses (Omotoso &
Omotayo, 2024b).

Consequently, this research seeks to fill this empirical and policy-relevant gap by conducting a
comprehensive assessment of food insecurity strategies among arable crop farmers in Oyo State. The
study will investigate the types of strategies used, the socioeconomic and institutional drivers behind
their adoption, and the extent to which these strategies contribute to household food and livelihood
resilience. Such insights are essential for guiding government agencies, NGOs, and other stakeholders
in designing targeted interventions that build adaptive capacities and promote long-term food security.
By situating the study within the broader discourse on agricultural vulnerability and resilience, this
research aims to contribute to both the academic literature and practical solutions for food systems
transformation in Nigeria.

2. Literature gap and theoretical framework
2.1 Determinants of Food Insecurity in Nigeria and Empirical Outcomes

Food insecurity in Nigeria is shaped by a complex interplay of socio-economic, environmental,
institutional, and demographic factors. Despite the nation’s vast agricultural potential and natural
resource endowments, structural bottlenecks and systemic challenges continue to undermine food
availability, accessibility, utilization, and stability core dimensions of food security defined by the FAO
(Abdo et al., 2025; Ayodele et al., 2025). Empirical studies have consistently highlighted several key
determinants of food insecurity at the household and community levels in Nigeria. Noteworthy,
household income remains a crucial determinant, with numerous studies indicating that low-income
households are more likely to experience food shortages (Mrabet, 2023; Omotoso & Omotayo, 2024a).
Land ownership and farm size also influence food production and self-sufficiency; farmers with insecure
land tenure or fragmented plots often produce below subsistence levels (Ajibade et al., 2024; Khan et
al., 2022). Educational attainment of household heads has been found to enhance food security through
better resource management and uptake of improved technologies (Daud et al., 2018; Omotoso &
Omotayo, 2024a).

Interestingly, household size and dependency ratio affect consumption needs relative to available
income, often increasing the risk of food insecurity (Dwivedi et al., 2017; Omotoso & Omotayo, 2025).
Additionally, environmental factors such as climate variability, droughts, and flooding significantly
affect crop yields and food supply chains, particularly among smallholder farmers who lack irrigation
and climate adaptation technologies (Ayodele et al., 2025; Omotayo, Omotoso, et al., 2025b). Market
access, price volatility, and poor rural infrastructure (like roads, and storage facilities) also contribute to
food insecurity by limiting farmers’ ability to store, sell, and purchase food at favorable times (Abdo et
al., 2025; Omotayo & Omotoso, 2025). Additionally, gender-related constraints constituted as another
major drivers of food insecurity in rural areas (Khan et al., 2022; Omotoso et al., 2022).

3. Methodology
3.1 Study area

The study was conducted in Kajola Local Government Area of Oyo State. The local government shares
boundaries with Itesiwaju local government in the North, Iseyin local government in the South, Oyo
East local government in the East and lwajowa west local government area in the West. It has the towns
like llero, llua, Ayetoro-oke, Isemiile, Iwere-oke, llaji-oke. The majority of the inhabitants of the local
government engaged mainly in civil service, farming as well as trading in farm produce. The local
government area is located on latitude 8°N, 01°N, 35° N and 00°N, and longitude 3°E, 21°E 27°E and
11°E of the equator respectively (Oyo ADP, 2003).
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3.2 Population of the study

The population consists of arable crop farmers in Kajola Local Government Area of Oyo State. A sample
of 480 households were selected using convenience sampling techniques. This sample size is deemed
sufficient to provide reliable and valid data for the study, given the resources and time constraints.

3.3 Sampling procedure and sample size

A multi-stage sample were used to select a total of 480 respondent which represented the sample size.
First stage involved purposive selection of 6 wards out of the 11 wards in the local Government area
because of the presence of numerous numbers of arable crop farmers in the area. Which are: Kowosi,
Idi-Ayin, Kisannija, Alubo, llabe, Idi-Igba

Second stage involved random selection of 8 villages from each ward (8 x 6) = 48 villages. While the
third stage involved the selection of 10 arable farmers from each village. (10 arable farmers x 48
villages) = 480 respondents. While primary data were collected through the use of structured interview
schedule to elicit information from the respondents. Descriptive and inferential statistics such as Chi-
Square and PPMC were used to achieved the objectives of the study

4. Results and discussion
4.1 Socioeconomic profile of arable crop farmers

The age distribution (Table 1) reveals that the majority of respondents (64.6%) were above 50 years,
with a mean age of 53.91 years. This finding aligns with the aging trend of rural agricultural populations
reported by (Ayodele et al., 2025; lyiola et al., 2022) where the youth are increasingly absent from the
agricultural workforce due to rural-urban migration and the allure of white-collar jobs. The advanced
age profile implies a potential decline in physical productivity, highlighting the urgent need to
incentivize youth engagement in farming through targeted policy interventions, training, and
technological support. Gender distribution shows that 90.1% of the respondents were male, underscoring
the gender imbalance in access to productive agricultural resources. This pattern is consistent with the
findings of (Ajibade et al., 2024; Ayodele et al., 2025), who noted that despite women’s substantial
contribution to food production, they are often underrepresented in formal agricultural systems due to
socio-cultural constraints and unequal access to land and extension services.

Promoting gender-sensitive programs is essential for enhancing inclusivity in agricultural interventions
in Oyo State and Nigeria at large. Marital status indicates that 79.3% of the farmers are married. Studies
by (Mrabet, 2023; Omotoso & Omotayo, 2024a) suggest that married individuals are more likely to be
food secure due to household cooperation in labor and shared economic responsibilities. Additionally,
household size averages at 6 persons, aligning with large rural household sizes in Nigeria as noted by
(Mrabet, 2023; Omotayo, Omotoso, et al., 2025b) which can be a double-edged sword providing labour
supply but also increasing dependency burden and food consumption pressures.

Economic factors such as farm size (mean = 2.95 ha), years of experience (mean = 5.52 years), and
access to cooperative financing (90.9%) show that farmers operate at a semi-subsistence level with
limited capacity to scale production. This supports earlier evidence from (Ayodele et al., 2025; lyiola et
al., 2022), who found that credit access and farm size are crucial determinants of productivity among
Nigerian smallholder farmers. Additionally, the reliance on informal sources of information, such as
family and friends (57%), and the dominance of personal savings and cooperatives as capital sources,
highlight the weak penetration of formal agricultural extension and financial services in the area issues
also raised by (lyiola et al., 2022).
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Table 1: Socio economic characteristics of the respondents in the study area

Variables Frequency Percentage Mean
Age

Less than 30 16 3.2

30-40 48 9.9 53.91
41 -50 108 22.3

Above 50 318 64.6

Sex

Male 432 90.1

Female 48 9.9

Religion

Christian 200 41.3

Muslim 260 53.7

Traditional 24 5.0

Marital status

Married 96 79.3

Widow 7 5.8

Divorced 7 5.8

Separated 10 8.3

Single 1 0.8

Household size

2-5 34 28.1 6.05
6-9 87 1.9

Education level

No formal education 28 23.1

Primary 20 16.5

Secondary 59 48.8

Tertiary 14 11.6

Farm size

1-4 112 92.5 2.95
5-7 9 7.5

Years of experience

2-17 104 85.9 5.52
8-15 17 141

Land tenure

Family 78 64.5

Purchased 40 33.1

Communal ownership 3 2.5

Source of information

Arable crop farmer association 4 3.3

Family and friend 69 57.0

Television 6 5.0

Radio 42 34.7

Source of capital

Cooperative society 61 50.4

Bank loan 5 4.1

Personal saving 39 32.2

Friends and family 16 13.2

Annual income

Less than 100,000 2 1.7

100,001 — 500,000 41 3.39
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500,000 — 1,000,000 77 63.6

Above 1,000,000 1 0.8

Income spent on food

45,000 — 75,000 55 454 86,074.38
80,000 — 150,000 66 54.6

Source of finance

Cooperative society 110 90.9

Own savings 11 9.1

Source of labour

4.2 Coping strategies employed by arable crop farmers in the study area to manage food insecurity

The coping strategies adopted by arable crop farmers in Oyo State, as revealed in the study (Table 2),
reflect a multidimensional response to food insecurity, shaped by socio-economic constraints and
limited institutional support. The frequent adoption of consumption-based strategies such as reducing
meal frequency (83.5%) and lowering food quality (59.5%) indicates acute food stress and highlights
the prioritization of caloric sufficiency over dietary diversity. These findings align with the work of
(Dwivedi et al., 2017; lyiola et al., 2022), who noted that in food-insecure households, dietary
adjustments are the first line of response due to their immediate impact and reversibility. Such strategies,
while initially effective in mitigating short-term hunger, may have long-term implications for nutrition
and health, especially among vulnerable groups like children and women.

The use of financial coping mechanisms such as buying food on credit (57%) and selling household
assets (37.2%) reflects more severe and chronic dimensions of food insecurity. Notably, (Mrabet, 2023;
Omotoso & Omotayo, 2024a) observed that asset depletion is a last-resort strategy and signifies a
household's transition from transitory to chronic food insecurity. This form of coping undermines the
long-term resilience of farming households, as the disposal of productive assets compromises their
capacity to recover and sustain future agricultural productivity. Interestingly, the practice of collecting
leftover food at social gatherings (13.2%) indicates extreme coping behaviour and social vulnerability.
This aligns with the work of (lyiola et al., 2023), who categorized such strategies as indicative of severe
food insecurity and social exclusion. The use of such strategies may also reflect a breakdown in formal
support systems and the need for government or institutional intervention. It raises concern about the
dignity, psychosocial well-being, and agency of the affected households, suggesting that food insecurity
is not only a material deprivation but also a social and psychological burden. The spectrum of coping
mechanisms adopted by arable farmers in Oyo State reveals a layered experience of food insecurity—
ranging from reversible dietary adjustments to irreversible livelihood compromises.

Table 2: Distribution of respondents based on coping strategies employed against food insecurity

S/N Statements Never Occasionally  Regularly ~ Very often
Freq (%) Freq (%) Freq (%) Freq (%)

1. Eating once a day 101 (83.5) 19 (15.7) 1(0.8) 0

2. Allowing children to eat first 25 (20.7) 18 (14.9) 45 (37.2) 33(27.3)

3. Selling of assets 98 (81.0) 20 (16.5) 2(1.7) 1(0.8)

4. Buying food on credit 52 (43.0) 69 (57.0) 0 0

5. Picking of leftover food on social fun 108 (89.3) 12(9.9) 1(0.8) 0

6. Reduction the quality of food served to 16 (13.2) 72 (59.5) 32 (26.4) 1(0.8)

household
7. Relatives or friend bringing foods 94 (77.7) 25 (20.7) 1(0.8) 1(0.8)
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4.3 Test of Hypothesis

4.3.1 There is no significant relationship between the socio-economic characteristics of the arable
crop farmers and their coping strategies for managing food insecurity

Table 3: Chi-square results showing relationship between the socio-economic characteristics of
the arable crop farmers and their coping strategies for managing food insecurity

Variable Df X2 p- value Decision
Sex 1 77.760 0.000 S
Religion 2 46.628 0.000 S
Marital status 4 268.050 0.000 s
Educational level 3 39.694 0.000 S
Land tenure 2 69.736 0.000 S
Source of information 3 96.421 0.000 S
Source of capital 3 61.579 0.000 S

3 88.157 0.000 S

Source of labour

The test of the hypothesis was achieved using Chi-square and presented in Table 3. The result revealed
that sex, religion, marital status, education level, land tenure, source of information, source of capital,
and source of labour were statistically significant. Therefore, the hypothesis was rejected.

4.3.2. There is no significant relationship between causes of food insecurity status among arable
crop farmers and their coping strategies for managing food insecurity

The result showing the relationship between the determinants of food insecurity and coping strategies
used by arable crop farmers was analyzed using Person Product Moment Correlation (PPMC) and
presented in Table 4. The result revealed that unavailability of seed, Struggle to purchase equipment,
High price of fertilizer, poor rural infrastructure (road), fluctuation in price of tools, poor farming
practice were statistically not significant with their coping strategies. Therefore, the null hypothesis was
rejected.
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Table 4: PPMC test showing significant relatonship between causes of food security and copping
strategies used

Variables r-value p- value Decision
Unavailability of seed 0.100 0.274 NS
Struggle to purchase equipment -0.067 0.465 NS
High price of fertilizer -0.073 0.426 NS
Inadequate access to input -0.273** 0.002 S
Poor road infrastructure 0.006 0.951 NS
Fluctuation in price of tools -0.063 0.495 NS
Access to water 0.237** 0.009 S
D8 0.243** 0.007 S
Poor farming practice -0.013 0.891 NS
5. Conclusion and recommendations

This study provides a comprehensive analysis of the socio-economic characteristics of arable crop
farmers in the study area and their relationship with food insecurity coping strategies adopted in the
study area. The findings reveal that majority of the farmers are older males with limited educational
backgrounds and operate on small scale farming system. It also highlights the significant relationships
between the selected socio-economic of the respondents and the coping strategies employed. From the
foregoing, enhancing food security and improve the livelihoods of arable crop farmers, it is pertinent to
implement targeted policies that provide better access to credit, modern farming technologies, and
training on enhanced agricultural practices. Additionally, improving rural infrastructure and stabilizing
input and market prices can significantly reduce food insecurity levels. The study recommends that
financial support through loans, grants, or subsidies should be made more accessible to arable crop
farmers, especially for purchasing modern farming tools and inputs. Microfinance institutions and
cooperative societies should be empowered to provide affordable credit facilities with flexible
repayment terms. Extension services should be strengthened to provide technical support and regular
training programs tailored to local needs. Government and stakeholders should prioritize the
development of rural infrastructure such as roads, electricity, and storage facilities. This will enhance
farmers' access to markets, reduce post-harvest losses, and encourage the adoption of modern farming
practices.
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HOUSEHOLDS IN SOUTHWEST NIGERIA

Daud, S.A'., Omotoso, A.B*"., Ayodele, M.A'., Adejumo, D.R".
Oyo State College of Agriculture and Technology, P.M.B. 10, Igboora

ABSTRACT

Food insecurity continues to be a significant issue in rural Southwest Nigeria, notwithstanding the
region's considerable agricultural potential. This research analyzed the factors influencing food
insecurity in 240 rural farming households, which were selected using a multistage sampling method
across three states in Southwest region of Nigeria: Oyo, Osun, and Ondo. Data were collected through
interview guide and analyzed using descriptive statistics and Pearson Product-Moment Correlation
(PPMC). Result shows that high input costs, poor rural infrastructure, inadequate access to agricultural
inputs, and water scarcity were major contributors to food insecurity. Increasing food prices and
restricted market access have further limited household food availability and dietary diversity.
Participation in institutions, such as cooperative membership (75.0%) and extension contact (82.6%),
correlated with enhanced resilience; however, gender disparities and infrastructural deficiencies
remained evident. The findings indicated that high fertilizer prices (97.5%), inadequate access to inputs
(58.7%), poor rural infrastructure (98.3%), rising food prices (100%), and high transportation costs
(100%) are the primary factors contributing to food insecurity. The PPMC analysis revealed significant
associations between food insecurity status and inadequate input access (p<0.01), water scarcity
(p<0.01), and farming income (p<0.01). The findings highlight the necessity for targeted interventions
such as subsidized inputs, enhanced rural infrastructure, expanded irrigation facilities, and reinforced
institutional support. This research offers empirical evidence to guide policies focused on improving
food and nutrition security, in accordance with Sustainable Development Goals (SDGs) 1 and 2.

Keywords: Food insecurity, Rural farming households, Southwest Nigeria, Determinants, Agricultural
inputs, Infrastructure, Sustainable Development Goals

1. Introduction

Food insecurity remains one of the most pressing developmental challenges in sub-Saharan Africa,
especially in Nigeria where a significant proportion of the population depends on agriculture for both
livelihood and sustenance (Ayodele et al., 2025; Omotoso & Omotayo, 2024a). Despite the agricultural
potential of many rural regions, rural farming households continue to experience chronic food insecurity
attributable to a confluence of social, institutional, societal and environmental issues (Mrabet, 2023). In
Southwest Nigeria, food insecurity persisted which are characterized by insufficient nutritional intake,
and hunger, adversely impacting the overall well-being and productivity of rural economy (Ayodele et
al., 2025; Omotoso & Omotayo, 2025). The Food and Agriculture Organization (FAO) characterized
food insecurity as a state whereby individuals do not have consistent access to enough, and nutritious
food necessary for appropriate growth, development, and a healthy lifestyle (Omotoso & Omotayo,
2024a). In rural areas, food insecurity is often intensified by poor and unstable income, exorbitated by
unpredictable climatic condition, insufficient access to resources and markets, restricted extension
services, and demographic factors such as high family size or low educational attainment (Omotoso &
Omotayo, 2024b).

Moreover, social factors such as education level, gender of household head, household size, and
livelihood diversification critically shape a household’s capacity to access sufficient and nutritious food
(Mrabet, 2023; Omotoso et al., 2023). In Nigeria, where farming is predominantly subsistence-based
and rainfall-dependent, these issues are further compounded by climate variability and poor
infrastructural development (Dwivedi et al., 2017; Omotoso & Omotayo, 20244a). Intriguingly, several
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national programs and policies have been implemented to address hunger and malnutrition, the rural
poor still face significant barriers in accessing sufficient food, and evidence-based research is required
to inform targeted interventions. Recently, empirical studies (Mrabet, 2023; Omotoso & Omotayo,
2025), have emphasized the need to understand the underlying determinants of food insecurity,
especially at the micro (household) level, to design more effective poverty reduction and agricultural
development strategies. However, in the context of Southwest Nigeria, few studies have systematically
explored the key socioeconomic and institutional drivers of food insecurity among farming households.
Moreover, while some households adopt coping mechanisms such as food rationing, borrowing, or
reliance on social networks, the long-term effectiveness of these strategies remains unclear. This study
therefore seeks to assess the determinants of food insecurity among rural farming households in
Southwest, Nigeria. It aims to analyze the role of household characteristics, livelihood assets, access to
services, and external shocks in shaping food security outcomes. The research outcome would enhance
policy insights for policy formulation, through development practitioners, and local institutions that
enhance food-nutrition security, thus, enhancing rural livelihoods.

2. Methodology
2.1 Study area

The study was conducted in Southwest Nigeria which is one of the six geopolitical zones of Nigeria and
is comprised of six states: Ekiti, Lagos, Ogun, Ondo, Osun, and Oyo. The region is located within the
tropical rainforest and derived savannah zones offering favorable conditions for diverse agricultural
activities and agricultural practices (Omotayo, Omotoso, et al., 2025a). Mean annual rainfall ranges
between 1,200 mm and 2,000 mm, while temperatures are relatively high throughout the year, averaging
between 21°C and 34°C (Omotayo, Adediran, et al., 2025). This agroecological setting supports the
cultivation of a variety of crops such as maize, cassava, yam, cocoyam, cocoa, kola nut, and oil palm,
as well as livestock production. However, the region’s agriculture remains predominantly rain-fed,
making it highly susceptible to seasonal and inter-annual climate variability.

2.2 Sampling population, technique and size

The target population for this study comprised rural-based food crop farmers across Southwest Nigeria.
This region consists of six states—EKiti, Lagos, Ogun, Ondo, Osun, and Oyo—and is one of the nation’s
major agricultural hubs, producing staples such as maize, cassava, yam, cowpea, and vegetables. A
multistage sampling technique was employed to ensure that the sample captured the diversity of farming
households across the region. In the first stage, three states—QOyo, Osun, and Ondo—were purposively
selected based on their high concentration of rural farming households and significant contributions to
food production in Southwest Nigeria. The second stage involves selection of two LGAs randomly from
each of the states (6 LGASs). Additionally, the third stage involves random selection of two rural
communities from the 6 selected LGA (12 communities). While the final stage involves collecting lists
of arable crop farmers registered with ADP from ADP officers where the respondents were randomly
selected systematically to avoid biasness. A sample size of 240 respondents were systematically selected
from the list.

2.3 Data analysis

The collected were analyzed via both descriptive and inferential statistic. Descriptive statistics such as
frequency counts, percentage, and means, were used to for summary statistics of variable used in the
analysis and achieve the objectives of the study. Inferential statistics such as Chi-Square test and
Pearson Product-Moment Correlation (PPMC) was test the hypotheses for the study.

3. Results and discussions
3.1 Summary statistics of variables used

The descriptive statistics in Table 1 highlight the socioeconomic and farm-level attributes of rural
farming households in Southwest Nigeria, which are critical to understanding food insecurity
determinants. Average farm productivity, measured as the value of produce sales, stood at ¥210,533.90,
indicating modest commercial output levels typical of smallholder farming systems in Nigeria. The
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average farm size of 5.6 hectares, suggesting potential for higher production and diversification.
However, productivity gains from larger landholdings are often limited by land quality, access to inputs,
and market linkages (Mrabet, 2023; Omotayo, Omotoso, et al., 2025b). Demographically, the mean age
of household heads was 48.4 years, reflecting a predominance of middle-aged farmers with potentially
significant agricultural experience. Gender analysis shows that 67.2% of households were male-headed,
in line with rural Nigerian patterns where women often face reduced access to land and resources.
Marital status data indicate that 71.0% of respondents were married, a factor that may increase
household labor availability but also raise consumption demands, affecting food security outcomes
(Behnassi et al., 2021; Omotayo, Omotoso, et al., 2025a).

Additionally, 66.0% of households earned off-farm income, which can buffer agricultural risks and
improve purchasing power, while the mean farming experience of 11.1 years suggests a considerable
accumulation of farming knowledge. Institutional and social capital indicators also feature prominently
in the sample. A substantial proportion (75.0%) belonged to cooperatives, which can improve access to
inputs, credit, and market information (Khan et al., 2023). Extension contact was reported by 82.6% of
households, highlighting a relatively strong link to advisory services, which has been shown to promote
the adoption of productivity-enhancing practices (Behnassi et al., 2021). However, only 48.0% had
access to potable water, underscoring an infrastructural gap that can impact both health and agricultural
productivity. Market accessibility, measured as an average distance of 6.11 km, influences transaction
costs, market participation, and postharvest losses (Khan et al., 2023; Omotoso et al., 2022).

Noteworthy, 61.5% of respondents had access to community-based food security outreach programs,
suggesting existing engagement with interventions that could be leveraged for targeted nutrition-
sensitive agriculture policies. Collectively, these variables underscore the complex interplay between
demographic characteristics, resource access, and institutional support in shaping household food
security. They also reveal key areas—such as gender equity, water access, and infrastructural
development—where targeted policy interventions could enhance resilience and reduce food insecurity
in Southwest Nigeria.

Table 1: Variable description and descriptive statistics of treatment and control group (n = 240)

Variables Mean Std. Dev.
Productivity 210,533.90 115,093.11
Farm size 5.6 21

Age 48.4 36.7

Sex 0.672 0.441
Marital Status 0.710 0.471
Off Income 0.660 0.285
Experience 111 6.9
Cooperative 0.750 0.552

Hh Size 6.1 3.8
Extension 0.826 0.510
Water 0.480 0.227
Distance 6.11 2.95
Program 0.615 0.511
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3.2 Determinant of food insecurity level

The distribution of respondents based on determinant of food insecurity level in the study area was
presented in Table 2. 56.2% of the respondents stated that they rarely worry that their household would
not have enough food to eat as against 32.2% of the respondents who stated that they sometime worry
that their household would not have enough food to eat and 55.1 % of the respondents stated that they
or any member of their household not able to eat the kinds of food they preferred because of lack of
resources happened sometimes. Also 55.4%, 57.0%, 33.9% and 24.0% of the respondents stated that
they or any household member eat just a few kinds of food day after day due to lack of resources, they
or any household member eat food they prefer not to eat because of lack of resources to obtain other
types of food, they or any household member eat a smaller meal than they felt they needed because there
was not enough food, and they or any household member eat fewer meal in a day because there was not
enough food respectively happened sometimes. While 68.6%, 62.0% and 98.3% of the respondents
stated that there has never been a time when there was no food at all in the household because there was
no resources to get more, they or any household member has never go to sleep at night hungry because
there was no enough food and they or any household member go a whole day without eating anything
because there was not enough food respectively.

Table 2: Distribution respondents based on determinant of insecurity level in the study area

S/N Statements Never Often Sometimes Rarely
Freq (%) Freq (%) Freq (%) Freq (%)
1 Did you worry that your household would not have 26 (10.7) 2 (0.8) 78 (32.2) 136 (56.2)
' enough food to eat?
2 Was any household member not able to eat the kind of 4 (1.7) 28 (11.6) 126 (52.1) 84 (34.7)
' food you preferred because of lack of resources?
3 Did you or any household member eat just a few kinds 0 44 (9.1) 134 (55.4) 86 (35.5)
' of food day after day due to lack of resources?
4 Did you or any household member eat food that you 0 42 (17.4) 138 (57.0) 62 (25.6)
' prefer not to eat because of lack of resources to obtain
other types of food
5 Did you or any household member eat smaller meal 4 (1.7) 10 (4.1) 82 (33.9) 146 (60.3)
' than you felt you needed because there was not enough
food?
6 Did you or any household member eat fewer meal ina 6 (2.5) 4(1.7) 58 (24.0) 174 (71.9)
' day because there was not enough food?
7 Was there ever no food at all in your household because 166 (68.6) 0 0 74 (31.4)
' there were no resources to get more?
8 Did you or any household member go to sleep at night 150 (62.0) 0 10 (5.0) 80 (33.1)
' hungry because there was not enough food?
9 Did you or any household member go a whole day 238(98.3) 1(0.8) 1(0.8) 0

without anything because there was not enough food?

PROCEEDINGS BOOK
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4.3 Causes of food insecurity among arable crop farmers

The distribution of respondents based on causes of food insecurity among arable crop farmers was
presented in Table 3. About 57.9% of the respondents accepted that unavailability of seed caused food
insecurity while 42.1% of the respondents said unavailability of seed did not cause food insecurity,
72.7%, 97.5%, 100%, 98.3 % and 96.7% of the respondents said yes that struggle to purchase equipment,
high price of fertilizers, high transportation cost, poor rural infrastructure (road) and fluctuation price of
tools respectively also caused food insecurity, while 31.4% of the respondents said yes that access to
water (scarcity) caused food insecurity level while 68.6% of the respondents said no access to water
(scarcity) contributing to food insecurity, also 52.1%, 52.1%, 58.7% and 100% of the respondents said
yes soil fertility, poor farming practice, inadequate access to input and rising food prices respectively
caused food insecurity.

Table 4: Causes of food insecurity level among arable crop farmers

SIN Causes of food insecurity Yes No
Frequency (%) Frequency (%)

1. Unavailability of seed 140 (57.9) 100 (42.1)

2. Struggle to purchase equipment 174 (72.7) 66 (27.3)

3. High prices of fertilizer 234 (97.5) 6 (2.5)

4. High transportation cost 240 (100) 0

5. Poor rural infrastructure (roads) 236 (98.3) 4(1.7)

6. Fluctuation price of tools 232 (96.7) 8 (3.3

7. Access to water (scarcity) 76 (31.4) 164 (68.6)

8. Soil fertility 126 (52.1) 104 (47.9)

9. Poor farming practices 126 (52.1) 104 (47.9)

10. Inadequate access to input 140 (58.7) 100 (41.3)

11. Rising food price 240 (100.0) 0(0.0)
4.4 Test of hypothesis

4:6 There is no significant relationship between causes of food insecurity status among arable crop
farmers and food insecurity status of the respondents

The result showing the relationship between the determinants of food insecurity and coping strategies
used by arable crop farmers was analyzed using Person Product Moment Correlation (PPMC) and
presented in Table 4. The result revealed that unavailability of seed, Struggle to purchase equipment,
High price of fertilizer, poor rural infrastructure (road), fluctuation in price of tools, poor farming
practice were statistically not significant with their coping strategies. Therefore, the null hypothesis was
rejected.
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Table 4: PPMC Test Showing Relatonship Between causes of food security and Copping Strategies
used

Variables r-value p- value  Decision
Unavailability of seed 0.100 0.274 NS
Struggle to purchase equipment -0.067 0.465 NS
High price of fertilizer -0.073 0.426 NS
Inadequate access to input -0.273** 0.002 S
Poor road infrastructure 0.006 0.951 NS
Fluctuation in price of tools -0.063 0.495 NS
Access to water 0.237** 0.009 S
Income from farming 0.243** 0.007 S
Poor farming practice -0.013 0.891 NS
4. Conclusion and recommendations

This study examined the determinants of food insecurity in Southwest, revealing that despite the region’s
agricultural potential, significant socioeconomic and institutional challenges persist. Descriptive
analysis highlighted that while most households engage in farming on relatively large plots (average 5.6
ha) and maintain strong cooperative and extension linkages, issues like inadequate infrastructure, high
input costs, and market constraints continue to undermine food security. The perceived food insecurity
status of the households revealed that a considerable proportion of households sometimes consumed
less preferred foods, reduced meal portions, or relied on limited diets due to lack of resources.
Furthermore, major causes of food insecurity identified include unavailability of seed, high fertilizer
prices, transportation costs, poor rural infrastructure, and inadequate access to inputs. Pearson
correlation analysis confirmed that inadequate access to inputs, water scarcity, and low farming income
were significantly associated with higher food insecurity, underscoring the multi-dimensional nature of
the challenge.

From the foregoing, the following recommendations were proposed:

1. Government and development agencies should strengthen input subsidy programs and facilitate
bulk-purchasing arrangements through cooperatives, thus, reducing high costs of seeds, input, and
equipment.

2. Extension services should intensify training on soil fertility management, water conservation,
and climate-resilient cropping systems to mitigate productivity shocks.

3. Expand the coverage of community-based food security outreach programs and integrate
nutrition education to improve dietary diversity.

4. Encouraging rural entrepreneurship and non-farm employment can reduce over-dependence on
seasonal farm incomes and enhance household resilience.
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ABSTRACT

Bacterial resistance has grown to be a significant worldwide health issue, reducing the efficacy of
traditional antibiotics and hastening the hunt for novel sources of antimicrobials. The ability of
endophytes—microorganisms that live symbiotically within plant tissues—to fight resistant infections
has drawn a lot of interest lately. Numerous secondary metabolites, including as alkaloids, flavonoids,
peptides, and terpenoids, are produced by these endophytic bacteria and fungi, many of which have
potent antibacterial properties. Their special relationship with host plants frequently encourages the
synthesis of substances that differ structurally from conventional antibiotics, providing novel ways to
combat resistance. Additionally, endophytes can target multidrug-resistant bacteria, including
Escherichia coli, Pseudomonas aeruginosa, and Staphylococcus aureus, alter microbial communities,
and prevent the production of biofilms. Therefore, investigating endophytic varieties and improving
their culture may lead to the development of new antimicrobial agents. This method offers an efficient
way to deal with the rising global danger of bacterial resistance while also promoting sustainable
medication development.

Keywords: Endophytes, Bacterial resistance, Overprescription, Prevention, drug discavory.
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ABSTRACT

The experiment was carried out to study the effect of different levels of phosphorus and boron on growth
and yield of two potato varieties viz. 'Diamant’' and ‘Lal pakri' at experimental field of the Department
of Crop Science and Technology, Rajshahi University, Rajshahi, during the period from November,
2018 to February, 2019. The experiment consisted of two factors; Factor A: Five levels of phosphorus
and boron viz. F1 =0 kg P and 0 kg B per ha,F2=50 kg P and 2 kg B per ha,F3=50 kg P and3 kg B per
ha,F4=70 kg P and 2 kg B per ha, Fs=70 kg P and 3 kg B per ha and Factor B:Variety viz.V1 = 'Diamant’
and V2 = 'Lal pakri'. The experiment was laid out with Randomized Complete Block Design (RCBD).
Plant height (43.24 cm), number of leaves per plant (44.77), leaf length (30.20 cm), tuber length (11.33
cm), girth of tuber (19.33 cm), tuber weight per plant (292.90 g) were found maximum for Diamant
variety combined with 70 kg P and 3 kg B per ha and the minimum results were found from Lal pakri
variety combined with control treatment. The maximum number of tuber per plant (17.78) was recorded
for Lal pakri variety combined with70 kg P and 3 kg B and the minimum result was found from Diamant
variety combined with control treatment. In case of variety the highest yield (23.93 ton per ha) was
obtained from Diamant variety and lowest yield (15.41 ton per ha) from Lal pakri variety. In case of
different levels of phosphorus and boron the highest yield (22.32ton per ha) was found from 70 kg P
and 3 kg B per ha and lowest yield (14.24 ton per ha) from control treatment. In case of treatment
combinations among varieties with phosphorus and boron, Diamant variety combined with 70 kg P and
3 kg B per ha produced the highest yield (27.12 ton per ha) and the lowest yield (11.63 ton per ha) was
obtained from Lal pakri variety combined with control treatment. In case of economic return, the highest
cost of production, gross return, net return and benefit cost ratio (BCR) were recorded from Lal pakri
variety with 70 kg P and 3 kg B per ha and the lowest was recorded from Diamant variety with control
treatment. Considering the above findings, application of 70 kg P and 3 kg B per ha with Diamant variety

December 23-25, 2025
Istanbul, Tiirkiye 263



GANUD

7th INTERNATIONAL CONFERENCE ON GASTRONOMY, NUTRITION AND DIETETICS

PROCEEDINGS BOOK

appeared to be suitable for cultivation for high yield and the same levels of phosphorus and boron with
Lal pakri variety for high economic return of potato.
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EARLY NEUROPSYCHIATRIC MANIFESTATIONS ASSOCIATED WITH
MICRONUTRIENT DEFICIENCIES: IMPLICATIONS FOR NUTRITIONAL PSYCHIATRY
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ABSTRACT

Micronutrient deficiencies are increasingly recognized as critical contributors to the early onset of
neuropsychiatric symptoms, influencing neurotransmission, oxidative stress regulation, and
neuroplastic mechanisms well before detectable structural brain changes occur. Emerging evidence
suggests that suboptimal nutritional status may predispose individuals to emotional dysregulation and
cognitive impairment, thereby increasing vulnerability to psychiatric disorders.

The present study explores the relationship between dietary intake of vitamin D, B-complex vitamins,
magnesium, iron, zinc, and omega-3 fatty acids and early neuropsychiatric manifestations, including
anxiety, depressive symptoms, and cognitive performance. Psychometric assessment was conducted
using the SENM (Scale for the Evaluation of the Importance of Nutrition in Neuropsychiatric
Manifestations), complemented by statistical modeling approaches.

Findings indicate that inadequate micronutrient intake is associated with disruptions in methylation
pathways, impaired neurotransmitter synthesis, and heightened oxidative stress, mechanisms that
collectively contribute to mood disturbances and cognitive decline. Conversely, balanced and
nutritionally adequate dietary patterns appear to support emotional resilience and cognitive stability.

These results highlight the importance of incorporating systematic nutritional assessment into early
psychiatric evaluation frameworks. Such an integrative approach may facilitate personalized nutritional
interventions aimed at mitigating symptom progression and reducing the risk of transition toward
clinically established neuropsychiatric disorders.

Keywords: Nutritional psychiatry, micronutrient deficiency, machine learning, brain structural
alterations, neuropsychiatric disorders, artificial intelligence, psychometric validation, SENM
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