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Review Article/Derleme Makalesi

Türk mutfağında potansiyeli göz ardı edilen 
bir aroma: Kişniş ve mutfaktaki yolculuğu 
An overlooked aroma in Turkish cuisine: The culinary journey of coriander

Ilgın MUTLUBAŞ  1		

1 Bağımsız araştırmacı, Türkiye

Özet

Kişniş (Coriandrum sativum), aromatik özellikleri, 
biyolojik bileşenleri ve geniş kullanım alanlarıyla 
gastronomi ve beslenme bilimi açısından önemli 
bir bitkidir. Antik çağlardan Osmanlı mutfağına 
ve modern dünya gastronomisine uzanan 
kullanım geçmişi, bu bitkinin farklı kültürlerde 
hem yemek hazırlığında hem de geleneksel tıpta 
değerlendirildiğini göstermektedir. Ancak Türk 
mutfağında kişnişin kullanımı çoğunlukla belirli 
yöresel yemeklerle sınırlı kalmakta ve bitkinin 
gastronomik çeşitlilik açısından sahip olduğu 
potansiyel tam olarak ortaya çıkmamaktadır. Bu 
çalışma, kişnişin tarihsel gelişimini, botanik ve 
biyolojik özelliklerini, tıbbi ve fonksiyonel etkilerini ve 
dünya ile Türk mutfaklarındaki kullanım biçimlerini 
nitel bir yaklaşımla ele almaktadır. Araştırmada 
sistematik doküman incelemesi yapılmış ve elde edilen 
veriler tematik içerik analiziyle değerlendirilmiştir. 
Bulgular, kişnişin hem beslenme ve sağlık hem de 
gastronomik yaratıcılık açısından önemli olanaklar 
sunduğunu; ancak Türk mutfağına yönelik bilimsel 
çalışmaların sınırlı olması nedeniyle bu potansiyelin 
yeterince görünür olmadığını göstermektedir. Bu 
doğrultuda, kişnişin mutfak uygulamalarındaki 
çeşitliliğinin artırılması, yöresel tariflerin sistemli 
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biçimde belgelenmesi ve bitkinin fonksiyonel gıda 
olarak değerlendirilmesine yönelik disiplinler arası 
araştırmaların güçlendirilmesi önerilmektedir.

Abstract

Coriander (Coriandrum sativum) is an important plant 
in gastronomy and nutritional sciences due to its 
aromatic qualities, biological components, and wide 
range of uses. Its culinary and medicinal use from 
ancient civilizations to the Ottoman palace cuisine 
and modern global gastronomy demonstrates that the 
plant has long been valued across different cultures. 
However, in Turkish cuisine, the use of coriander 
remains largely limited to certain regional dishes, and 
its potential to contribute to gastronomic diversity 
has not been fully realized. This study examines the 
historical development, botanical and biological 
characteristics, medicinal and functional properties, 
and culinary uses of coriander in both global and 
Turkish cuisines through a qualitative approach. A 
systematic document analysis was conducted, and the 
collected data were evaluated using thematic content 
analysis. The findings indicate that coriander offers 
significant opportunities for nutrition, health, and 
culinary creativity; yet due to the limited number 
of scientific studies focused on Turkish cuisine, this 
potential remains insufficiently visible. Accordingly, 
the study recommends expanding the diversity of 
coriander-based culinary applications, systematically 
documenting regional recipes, and strengthening 
interdisciplinary research toward its evaluation as a 
functional food.

Extendend Absract

Coriander (Coriandrum sativum) is an aromatic plant 
widely recognized for its culinary, nutritional, and 
medicinal properties. Despite its extensive use in 
global cuisines, its integration into Turkish gastronomy 
remains relatively limited, mostly confined to certain 
regional dishes. This extended abstract aims to provide 
a comprehensive overview of coriander’s role in both 
global and Turkish gastronomy, considering historical, 
botanical, nutritional, medicinal, and culinary 
perspectives. The study was conducted through a 
systematic literature review using databases such 
as Web of Science, Scopus, PubMed, ScienceDirect, 
and Google Scholar. In addition, traditional texts, 
ethnobotanical studies, regional culinary archives, 
and authoritative books were consulted to examine 
historical and contemporary uses of coriander in 
Turkey (1, 2, 3).

Historically, coriander has been cultivated since the 
early ancient period, with documented use across 
Egyptian, Greek, and Roman cultures. (4, 5). Romans 
introduced coriander to northern Europe, primarily 
as a flavoring agent and for meat preservation. 
Ancient texts in Sanskrit and Chinese, as well as the 
Bible, emphasize its medicinal benefits, including 
digestive stimulation, diuretic effects, and aromatic 
properties (6). In the Islamic medical tradition, notable 
physicians such as Razi recommended coriander 
for cardiac and digestive health. Ottoman culinary 
records from the 14th and 15th centuries show its 
widespread use alongside other spices, particularly in 
imperial kitchens (7, 8). Botanically, coriander belongs 
to the Apiaceae family and is an annual herb growing 
30–90 cm tall (9). All parts of the plant—including 
leaves, stems, roots, and seeds—are edible and have 
distinct flavor profiles due to differences in essential 
oil composition. Leaves provide a delicate citrus-like 
aroma, whereas seeds are stronger and slightly spicy. 
In Turkey, coriander is cultivated in regions such as 
Erzurum, İzmir, Denizli, Burdur, Mardin, Gaziantep, 
and the central Black Sea area, while globally it is also 
grown in India, Italy, Spain, France, Pakistan, Mexico, 
the United States, and Australia (6).

Coriander is nutritionally rich and contains bioactive 
compounds with functional properties. Leaves provide 
vitamins C and A, carotenoids, and dietary fiber, while 
seeds are abundant in polyphenols and essential oils 
containing linoleic acid and furanocoumarins, such as 
coriandrin (1). Its health benefits include antioxidant, 
antimicrobial, anti-inflammatory, and antidiabetic 
properties (2, 10). Traditional medicine in Turkey 
documents coriander as a digestive aid, appetite 
stimulant, and remedy for headaches, rheumatism, 
and gastrointestinal disorders (11, 12). Regional 
practices include Erzurum’s use of coriander in yogurt-
based soups, Artvin’s topical application for insect 
repellent, and Şanlıurfa’s use of seeds for headache 
relief (13). Modern studies also support coriander’s 
role in reducing oxidative stress in foods, inhibiting 
polycyclic aromatic hydrocarbon formation during 
cooking, and alleviating migraine attacks (14, 15). In 
global cuisine, coriander is used in diverse dishes. 
Middle Eastern Zhug sauce combines coriander and 
parsley to create a spicy condiment often paired with 
falafel or sabich sandwiches (16). In Chinese cuisine, 
West Lake Soup incorporates coriander leaves at 
the final stage, enhancing aroma and flavor while 
maintaining nutritional value. Indian cuisine features 
Kothimbir Wadi, a savory snack combining chickpea 
flour and coriander, which is lightly steamed and then 
fried to achieve a crispy exterior and soft interior (16). 
These examples illustrate coriander’s versatility in 
enhancing flavor, nutrition, and texture.

In Turkish cuisine, coriander is historically 
documented in Ottoman dishes such as gömlek kebap, 
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zırbaç, tavşan yahnisi, kavun dolması, and mesir macunu, 
where it provided both flavor and medicinal benefits 
(10). Regional dishes such as Erzurum’s yogurt soup 
with coriander, Gaziantep’s stew with coriander, 
Mugla’s sautéed dish with coriander demonstrate 
its localized culinary applications (17, 18, 19). These 
dishes show that coriander can enhance both taste 
and nutritional density, reflecting its potential as a 
functional food in traditional Turkish gastronomy. 
Despite its wide global use, Turkish cuisine has not 
fully explored coriander’s potential. International 
research extensively documents its pharmacological, 
nutritional, and gastronomic benefits, whereas 
Turkish studies are limited and often lack 
experimental verification (20, 21). This reveals the 
need for systematic documentation of regional recipes, 
experimental studies on processing and cooking 
effects on bioactive compounds, and evaluation of 
functional food potential. Supporting local cultivation 
and integrating coriander into contemporary Turkish 
culinary practices could enrich gastronomic heritage 
and expand functional food applications.

In conclusion, coriander holds multifaceted roles 
in gastronomy, nutrition, and traditional medicine, 
positioning it as both a culturally significant and 
functionally valuable herb. Its widespread use in 
global cuisines—from Middle Eastern condiments 
and Indian snacks to East Asian soups—demonstrates 
its versatility in enhancing flavor, aroma, texture, 
and nutritional content. Coriander’s leaves, seeds, 
and other plant parts offer a spectrum of bioactive 
compounds, including vitamins, polyphenols, 
essential oils, and furanocoumarins, which contribute 
to antioxidant, antimicrobial, anti-inflammatory, and 
antidiabetic effects. These properties not only improve 
the nutritional profile of dishes but also support 
potential health benefits, confirming coriander’s status 
as a functional food ingredient.

In the context of Turkish gastronomy, coriander’s 
historical and regional presence reflects its culinary 
and medicinal significance. Ottoman records and 
ethnobotanical studies indicate its use in a variety 
of dishes, ranging from savory meat preparations 
and yogurt-based soups to sweet applications like 
mesir macunu, highlighting its dual role in taste 
enhancement and health promotion. Regional 
practices—such as Erzurum’s incorporation of 
coriander in soups, Gaziantep’s stews, or Şanlıurfa’s 
seed-based remedies—illustrate localized knowledge 
that combines traditional wisdom with practical 
culinary applications. However, despite these 
examples, coriander remains underutilized in 
contemporary Turkish cuisine, and its functional food 
potential has not been fully explored or scientifically 
validated.

Future research should prioritize comprehensive 

analysis of coriander’s bioactive compounds under 
various cooking and processing conditions, while 
systematically documenting regional recipes and 
traditional preparation methods. Comparative 
studies evaluating traditional uses alongside modern 
scientific findings can provide valuable insights into 
optimizing both nutritional benefits and culinary 
appeal. Additionally, supporting local cultivation, 
promoting innovative recipe development, and 
integrating coriander into modern gastronomy can 
strengthen Turkey’s culinary heritage and expand 
functional food offerings. By bridging historical 
knowledge, scientific research, and contemporary 
culinary practice, coriander can be established not 
only as a flavor-enhancing herb but also as a health-
promoting ingredient, thereby enriching Turkish 
gastronomy and contributing to global appreciation 
of its multifunctional value.

Giriş

Gastronomi bilimi, geçmişten günümüze uzanan 
kültürel mirasın ve beslenme alışkanlıklarının 
anlaşılmasında önemli bir disiplin olarak 
değerlendirilmektedir. Bu bağlamda bitkisel 
ürünler hem lezzet hem de besleyici özellikleriyle 
mutfak kültürlerinin temel bileşenleri arasında 
yer almaktadır. Kişniş (Coriandrum sativum), 
karakteristik aroması, biyolojik bileşenleri ve 
geniş kullanım alanı sayesinde tarih boyunca 
farklı coğrafyalarda hem mutfakta hem de 
halk hekimliğinde önemli bir yer edinmiş bir 
bitkidir (3, 5, 6). Antik dönemlerden itibaren 
Akdeniz, Orta Doğu, Hint, Çin ve Güney Asya 
mutfaklarında çeşitli tariflerde kullanıldığı; 
tohum, yaprak ve kök gibi farklı bitki 
kısımlarının çok yönlü aromatik bir kaynak 
sunduğu belirtilmektedir (1, 3, 16, 28). Ayrıca 
kişnişin sindirimi destekleyici, antimikrobiyal 
ve antioksidan nitelikleri nedeniyle geleneksel 
tedavi uygulamalarında değerlendirildiği; baş 
ağrısı, iştahsızlık, mide rahatsızlıkları ve çeşitli 
enfeksiyonlarda kullanıldığı çeşitli kaynaklarda 
ifade edilmektedir (2, 6, 11, 12).

Dünya mutfaklarında oldukça geniş bir kullanım 
alanına sahip olan kişniş, Türkiye’de ise bazı 
yörelerde bilinse de ulusal mutfakta aynı ölçüde 
çeşitlilikle yer edinememiştir. Osmanlı saray 
mutfağından günümüze uzanan pek çok tarifte 
kişnişin önemli bir bileşen olarak kullanıldığı 
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görülmesine rağmen, modern Türk mutfağında 
bu malzemenin sunduğu olanakların yeterince 
değerlendirilemediği anlaşılmaktadır. Yöresel 
yemeklerde kişnişin belirgin bir aroma unsuru 
olarak ön plana çıktığı örnekler bulunsa da, 
uluslararası mutfaklarda bu bitkinin çok 
daha yaratıcı, farklı ve kapsamlı biçimlerde 
kullanıldığı dikkat çekmektedir. Tüm bu durum, 
kişnişin Türk gastronomisinde sahip olduğu 
potansiyelin tam anlamıyla ortaya konamadığını 
ve kullanım çeşitliliğinin dünya mutfaklarının 
gerisinde kaldığını göstermektedir.

Ayrıca, dünya literatüründe kişnişin beslenme, 
tıp ve gastronomi alanındaki fonksiyonel 
özelliklerine ilişkin yapılan çalışmalar oldukça 
zenginken, yerel kaynaklarda kişnişle ilgili 
çalışmaların sayısı oldukça azdır. Dolayısıyla bu 
alanda daha sistematik ve güncel araştırmaların 
geliştirilmesi önem taşımaktadır. Özellikle 
kişnişin biyolojik ve kültürel yönlerini daha 
kapsamlı biçimde anlayabilmek için bu alanda 
yapılacak akademik çalışmaların çeşitlendirilmesi 
gerekmektedir. Bu çalışma, kişnişin tarihçesini, 
tıbbi ve besleyici özelliklerini, dünya ve Türk 
mutfaklarındaki kullanımını inceleyerek hem 
gastronomik hem kültürel hem de sağlık 
perspektifinden çok boyutlu bir değerlendirme 
sunmayı amaçlamaktadır. Böylece, kişnişin 
gastronomideki keşfedilmemiş potansiyeline 
dikkat çekilmesi ve Türk mutfağında bu değerli 
bitkinin daha etkin bir şekilde kullanılmasına 
katkı sağlanması hedeflenmektedir.

Gereç ve Yöntem

Bu çalışma, kişnişin gastronomik, tarihsel, 
biyolojik ve kültürel boyutlarını incelemek 
amacıyla nitel araştırma yaklaşımı temelinde 
yürütülmüştür. Araştırmada doküman 
incelemesi ve tematik içerik analizi yöntemleri 
birlikte kullanılarak literatürde yer alan bilgiler 
sistematik biçimde değerlendirilmiştir. Veri 
toplama sürecinde 2010–2025 yılları arasını 
kapsayan bir literatür taraması yapılmış; Web 
of Science, Scopus, PubMed, ScienceDirect ve 
Google Scholar veri tabanlarında “coriander”, 
“Coriandrum sativum”, “gastronomy”, 
“traditional use”, “functional food”, “Ottoman 
cuisine” ve “ethnobotany” anahtar kelimeleri 
kullanılmıştır. Tarama sonucunda kişnişin 

tarihçesi, botanik özellikleri, beslenme ve sağlıkla 
ilişkili nitelikleri ve gastronomik kullanımını ele 
alan toplam 102 kaynak belirlenmiştir. İçerik 
tekrarları ve konu dışı çalışmalar çıkarıldıktan 
sonra 62 kaynak analiz kapsamına alınmıştır. 
Buna ek olarak Osmanlı mutfağına ilişkin arşiv 
kayıtları, etnobotanik çalışmalar, gastronomi 
kitapları ve yöresel tarif kaynakları destekleyici 
veriler olarak değerlendirilmiştir.

Kaynakların seçiminde belirli ölçütler dikkate 
alınmıştır. Kişnişin tarihsel, biyolojik veya 
gastronomik özelliklerine ilişkin bilgi içeren 
akademik yayınlar, etnobotanik raporlar, arşiv 
belgeleri ve yöresel tarif kayıtları dahil edilmiştir. 
Doğrulanabilir olmayan popüler içerikler, 
ansiklopedik kısa notlar, tekrar eden metinler 
ve konu dışı bitki türlerini ele alan çalışmalar 
dışlanmıştır. Analiz sürecinde incelenen tüm 
belgeler içerik türlerine göre sınıflandırılmış ve 
nitel araştırma literatüründe önerilen elle yapılan 
açık kodlama tekniği kullanılmıştır. Bu süreçte 
metinlerde tekrar eden kavramlar, kullanım 
bağlamları, tarihsel atıflar, biyolojik özellikler 
ve gastronomik örüntüler belirlenmiş; benzer 
nitelikteki kodlar bir araya getirilerek dört ana 
tema altında toplanmıştır. Bu temalar tarihsel ve 
kültürel kullanım, botanik ve biyolojik özellikler, 
tıbbi ve fonksiyonel etkiler ile gastronomik 
kullanım başlıklarından oluşmaktadır. 
Tematik yapı çalışmanın bulgular bölümünün 
düzenlenmesine yön vermiştir. Analiz sürecinde 
metinler doğrudan alıntılanmamış; temalar 
üzerinden kavramsal sentez yapılarak kişnişin 
çok boyutlu yapısını görünür kılan bütüncül bir 
çerçeve oluşturulmuştur.

Çalışma doküman temelli olduğu için insan 
katılımı gerektiren bir veri toplama süreci 
bulunmamaktadır. Araştırmanın sınırlılığı, 
kişniş üzerine özellikle Türkçe literatürün görece 
sınırlı olması ve bazı bilgilerin bölgesel ya da 
tarihsel kaynaklara dayanmasıdır. Bu nedenle 
bulgular, incelenen belgelerin kapsayıcılığı ile 
sınırlı olarak değerlendirilmiştir.

Tarihsel Süreçte Bitki ve Baharat 
Kullanımı
Geçmişten günümüze kadar insanlar, 
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yaşamlarını sürdürebilmek ve sağlıklı 
beslenebilmek için ihtiyaç duydukları besin 
öğelerinin büyük bir bölümünü bitkilerden 
elde etmişlerdir (22). Tarih öncesi dönemde 
insanlar, tuzu bilmediklerinden, yiyeceklerine 
tuzun sağlayacağı lezzeti, bitkilerden veya 
bazı ağaç gövdelerinden elde ettikleri özsular 
ile sağlamaktaydılar. Ateşi keşfetmelerinin 
ardından av etlerini pişirmeye başlamışlar ve 
pişmiş etin ardından tuz ve tatlılık ihtiyacı 
hissetmişlerdir. Bu nedenle tuz yerine, yabani 
turp, tere, soğan, sarımsak gibi aromatik bitkileri 
yemeklerine katmışlardır. Çoğu araştırmaya göre 
baharat kullanımı, Milattan Önce yaklaşık 4000 
yıllarında, Neolitik Çağ’da başlamıştır. İnsanlar 
çapayı keşfettikten sonra tarıma yönelmiş ve 
yabani, aromatik otları (adaçayı, rezene, kişniş, 
semizotu gibi) toplayarak, bunları kızarttıkları 
etlere veya haşladıkları sebzelere ekleyerek 
damak zevklerini tatmin etmişlerdir (23).

Yaşadıkları çevrede otlarla iç içe olan insanlar, 
neredeyse tüm otları deneyimlemiş ve zehirli, 
zehirsiz ya da zararsız olanları kendi gözlemleriyle 
tespit etmişlerdir. Zehirsiz ve tüketilebilir otlara 
isim vererek kullanmaya başlamış ve aynı otla 
farklı yiyecek ürünleri geliştirmişlerdir. Otları 
adlandırırken bitkinin şekli, fiziki yapısı ve tadı 
göz önünde bulundurulmuştur. Bu nedenle, 
aynı ot farklı yörelerde farklı isimlerle yerel 
yemek kültürlerine girmiştir (21).

Baharatlar bütün, parçalanmış ya da öğütülmüş 
formda bulunabilen; yemeklerdeki temel işlevi 
besleyicilikten ziyade lezzet katmak olan; yiyecek 
ve içeceklerin tadına veya keskinliğine katkı 
sağlayan; herhangi bir uçucu yağ içermeyen, 
tatlandırıcı ve katkı maddesi ilave edilmemiş, 
kurutulmuş, hoş, yoğun veya keskin kokuya 
sahip sebze ya da bitki kökenli özlerdir (24). 
Antik uygarlıklarda tüm aromatik bitki ürünleri 
“otlar” olarak adlandırılmaktaydı. Günümüzde 
ise otlar ile baharatlar arasında belirgin ve 
keskin bir ayrım yapılmaktadır. Kişniş, nane ve 
fesleğen gibi küçük yapraklı, aromatik ve ılıman 
iklimlerde yetişen bitkiler “aromatik bitki” olarak 
sınıflandırılmaktadır. Bu terim, kökenini Latince 
“herba” kelimesinden almakta olup “çimen” veya 
“yeşil saplar” anlamlarına gelmektedir. Buna 
karşılık, karabiber taneleri, karanfil ve tarçın gibi 
belirli tropik bitkilerin çiçek, meyve, tomurcuk, 

tohum, kabuk ve rizom gibi kısımlarından elde 
edilen kurutulmuş bitki parçaları ise “baharat” 
olarak adlandırılmaktadır. Bu kavram, Latince 
“species” kelimesinden türemiş olup “belirli 
tür” anlamını taşımaktadır (25).

Tarih boyunca “yükte hafif, pahada değerli” 
niteliğiyle öne çıkan baharat, uzun mesafeli 
ticaretin en temel unsurlarından biri olmuş ve 
Suriye ile Mısır üzerinden Anadolu’ya, buradan 
da Avrupa’ya ulaşmıştır. Uzakdoğu ve Hint 
kökenli baharat ürünleri, Yemen üzerinden Suriye 
ve Mısır’a taşınmış; bu bölgelerden ise Osmanlı 
topraklarının farklı merkezlerine ve Avrupa’ya 
aktarılmıştır (33). Osmanlı mutfağında, 14. ve 
15. yüzyıllarda nane, kişniş, tarçın, kimyon, 
karanfil, amber ve misk gibi baharatların 
yaygın biçimde kullanıldığı görülmektedir (7, 
8). Baharat, tarih boyunca toplumların kültürel 
yapıları, ekonomik ilişkileri, siyasi dengeleri, 
dini uygulamaları ve toplumsal gelişim 
süreçleri üzerinde belirleyici bir rol oynamıştır. 
Doğudaki zengin baharat kaynaklarına ulaşma 
isteği, Christopher Colombus, Vasco da Gama 
ve Portekizli denizci Ferdinand Magellan gibi 
kaşifleri keşif yolculuklarına yönlendirmiştir. 
Bu kaynaklara sahip olma amacı, zamanla pek 
çok çatışma ve savaşın yaşanmasına da zemin 
hazırlamıştır (26).

Kişnişin Tarihçesi ve Yayılımı

Kişniş, Akdeniz bölgesinden evcilleştirilmiş ve 
dünya genelinde yaygın olarak yetiştirilmektedir. 
Arkeolojik ve yazılı kaynaklar, kişnişin binlerce 
yıldır farklı coğrafyalarda insanlar tarafından 
tanınan ve kullanılan bir bitki olduğunu 
göstermektedir. Hem Roma hem de Yunan 
kültüründe baharat olarak kullanılmıştır. 
Kişnişin antik dönem kaynaklarında yer aldığı 
bilinmekte olup, İncil’de manna adlı maddenin 
görünümünün kişniş tohumuna benzetildiği 
ifade edilmektedir. Romalılar kişnişi Britanya’ya 
tanıtmışlardır. Güney Asya’da kişniş, Vedik 
çağından (M.Ö. 1500 – 500) beri bilinmektedir. 
Pakistan ve Türkiye’nin yanı sıra kişniş, İspanya, 
Fransa, İtalya, Hollanda, Myanmar, Hindistan, 
Meksika, Kanada, Arjantin ve Avustralya gibi 
birçok ülkede ve bir dereceye kadar Birleşik 
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Krallık ve Amerika Birleşik Devletleri’nde de 
yetiştirilmektedir (5, 4).

Romalılar, kişnişi Kuzey Avrupa’ya taşımıştır. 
Özellikle eti muhafaza etmek, çürümüş 
etlerin koku ve tadını maskelemek amacıyla 
kullanmışlardır. Kişniş bitkisinin sağlık açısından 
yararlı etkilerinden, Çince ve Sanskritçe 
kaynakların yanı sıra İncil’de de övgüyle söz 
edilmektedir. Hipokrat, bu bitkiyi aromatik 
ve uyarıcı özellikleri nedeniyle kullanmıştır. 
Ünlü İslam hekimi Razi (854–932) ise “Kalp 
çarpıntısına karşı kişniş yiyiniz” demiştir. 
Ayrıca, XVI. yüzyılda Nidai, “Kişniş tohumunu 
dövüp sirke ile kaynatır, dişi ağrıyan kişi 
ağzına alıp çalkalarsa derhal rahatlar” şeklinde 
yazmıştır (6). 

Botanik Özellikleri ve Yetiştirilme 
Alanları

Kişniş, tek yıllık bir bitki olup en yaygın olarak 
baharat olarak kullanılmaktadır. Bitkinin 
tohumları, yaprakları ve kökleri yenilebilir 
olmasına rağmen, farklı tatlara ve kullanım 
alanlarına sahiptir (1). Kişniş maydanozgiller 
(Apiaceae) familyasına ait, 30–90 cm 
boylanabilen, tüysüz, aromatik ve tek yıllık otsu 
bir bitkidir. Meyveleri küresel biçimde, 2–7 mm 
çapında, esmer-sarı renkte olup, karakteristik 
bir kokuya sahiptir ve baharatlı, tatlımsı ile hafif 
yakıcı bir lezzet profili sunmaktadır (9). Erzurum 
ve çevresinde aşotu ismiyle coğrafi işaret almış 
olan kişniş; abaza otu, yumurcak, kara kimyon, 
sativum, kinzi, kuzbere gibi isimlerle de 
anılmaktadır.

Şekil 1. Kişnişin tohumları, yaprağı, çiçeği 
ve gövdesi

Kaynak: (3)

Maydanozgiller (Apiaceae) familyasına ait olan 

kişnişin yaprakları maydanoza benzemektedir. 
Bitkinin yaprağı, gövdesi, kökü ve tohumu 
çeşitli şekillerde kullanılmaktadır. Özellikle 
tohumu, karakteristik olarak daha keskin bir 
kokuya sahiptir (21). Bitkinin tüm kısımları, 
tohumlar da dahil olmak üzere yenilebilir 
niteliktedir. Kişnişin her bir kısmı içerdiği 
uçucu yağın farklı kimyasal bileşimi nedeniyle 
farklı bir koku salgılamaktadır (27). Bitkinin 
yaprak ve tohumlarında bulunan uçucu 
bileşikler farklılık gösterdiği için, iki bölüm 
arasında belirgin aroma ayrımı bulunmaktadır. 
Örneğin yaprakları baharat olarak kullanılırken, 
öğütülmüş ya da bütün haldeki tohumlar et ve 
kümes hayvanlarının hazırlanmasında kullanılır 
(28). Türkiye’de başta İzmir, Denizli, Burdur, 
Erzurum, Mardin, Gaziantep ve Orta Karadeniz 
bölgesindeki illerde yetiştirilmektedir. Dünya 
genelinde ise İtalya, Hindistan, Fas, Rusya, 
Macaristan, Romanya, Bulgaristan, Pakistan, 
Meksika, Amerika Birleşik Devletleri, Hollanda 
ve Japonya’da tarımı yapılmaktadır (6).

Geleneksel ve Modern Kullanım Alanları

Tohumları, kökleri, gövdesi ve yaprakları 
aromatik kokuya sahiptir ve geniş ölçüde 
tatlandırıcı olarak kullanılmaktadır. Bitkinin 
taze sürgünleri sos ve chutney yapımında 
(özellikle Asya’da oldukça yaygındır) 
kullanılmaktadır. Yaprakları, yemeklerin içine 
özellikle köri yemeklerine ve çorbalara lezzet 
katmak için yaygın olarak tercih edilmektedir. 
Geniş ölçüde kullanılan meyveleri ise 
turşularda, köri tozlarında, sucuklarda ve 
çeşitli baharat karışımlarında tatlandırıcı olarak 
değerlendirilmektedir. Ayrıca hamur işleri, 
çörekler, bisküviler, keklerde ve cin üretiminde 
aroma verici olarak kullanılmaktadır (3). Kişnişin 
yaprak kısmı köklerine göre daha hafif bir aroma 
ve lezzete sahiptir. Kök kısmı genellikle çeşitli 
Asya yemeklerinde ve pişirme yöntemlerinde 
kullanılmaktadır. Bununla birlikte, kişniş sapı 
sıklıkla güveç yemeklerinde ve et suyunda 
dilimlenmiş şekilde kullanılmaktadır (29). Kişniş 
yaprakları çabuk bozulması nedeniyle genellikle 
taze olarak tüketilmektedir. Olgun meyveleri 
(tohumları) ise lezzeti artırdığı için aroma verici 
olarak işlenmiş formda kullanılabilmektedir. 
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Kişniş yapraklarının tadı, tohumlarından 
farklıdır ve narenciye benzeri bir aroma taşır (1).

Kişniş, zengin mikro besin ve besin öğesi 
içeriğiyle de dikkat çekmektedir. Kişniş 
doymuş yağ açısından oldukça düşük değerlere 
sahip olmasına rağmen, E ve K vitaminleri ile 
linoleik asit bakımından zengindir. Bitkinin 
yaprakları vitamin açısından, tohumları ise 
polifenoller ve uçucu yağlar açısından zengin 
bir kaynaktır. Kişnişin karakteristik tadı, önemli 
miktarda linoleik asit ve furanokumarinler 
(koryandrin ve dihidrokoryandrin) içeren 
uçucu yağından gelmektedir (1). Kişnişin yeşil 
yaprakları; antioksidanlar, lif, klorofil, C ve A 
vitaminleri, karotenoidler, bazı mineraller ve 
düşük yağ içeriği sayesinde beslenmede önemli 
ve sağlığı destekleyici bir değere sahiptir (2). 
Kişniş bitkisinde esas olarak kullanılan kısım 
meyveleridir. Meyvelerinden elde edilen 
uçucu yağ; gıda, alkollü içecek, parfümeri ve 
kozmetik endüstrilerinde değerlendirilmektedir. 
Ayrıca, söz konusu uçucu yağ ve ekstreler; 
antioksidan, hipoglisemik, antipiretik, analjezik, 
sedatif, antikanser, diüretik, antimikrobiyal, 
karminatif, antispazmodik ve kas gevşetici 
özellikleri nedeniyle hem halk hekimliğinde 
hem de ilaç sanayisinde yaygın biçimde 
kullanılmaktadır (6). Kişniş bir baharat olarak 
hem yemeklere lezzet vermekte hem de 
antioksidan özellikleri sayesinde gıdaların 
korunmasına katkı sağlamaktadır. Fenolik ve 
flavonoid bileşenleriyle oksidatif bozulmayı 
geciktiren kişniş, günlük tüketimde vücudun 
antioksidan ihtiyacını destekleyerek hücresel 
hasarı azaltmaya yardımcı olmaktadır (10). 
Yapılan bir çalışmaya göre kişniş kökü özütü, 
ısıya maruz kalan et ürünlerinde Poliaromatik 
Hidrokarbon (PAH) oluşumunu azaltmada 
doğal bir koruyucu olarak kullanılabilmektedir 
(14). Bir başka çalışmada ise kişnişin migren 
ataklarının süresini ve sıklığını azaltmada etkili 
olduğu görülmüştür (15).

Hindistan’daki geleneksel tıp uygulamalarında 
kişniş; solunum ve gastrointestinal sistem 
rahatsızlıklarında, diaforetik etkileri nedeniyle 
terletici olarak, idrar yolları hastalıklarında idrar 
söktürücü, uyarıcı ve gaz giderici özellikleriyle 
kullanılmaktadır. Türkiye’de ise demlenmiş 
kişniş tohumları gaz giderici, mide rahatlatıcı ve 

iştah açıcı olarak tercih edilmektedir (11). Kişniş 
ayrıca antioksidan, antidiyabetik, antimutajenik, 
anksiyolitik ve antimikrobiyal özelliklerinin 
yanı sıra analjezik ve hormon dengeleyici 
etkisiyle de bilinmektedir. Bu özellikleri 
sayesinde hem gıdalara pek çok sağlık faydası 
sunmakta hem de gıdaların daha uzun süre 
korunmasına yardımcı olmaktadır (1). Antalya 
ve çevresinde, kişniş (Coriandrum sativum) 
meyvelerinin kaynatılmasıyla hazırlanan çayın, 
yemeklerden önce birkaç kaşık içilerek iştahı 
açmak ve baş dönmesini gidermek amacıyla 
kullanıldığı; Artvin’de meyvelerinin ezilerek 
sinekleri uzaklaştırmak amacıyla vücuda 
sürüldüğü; İstanbul’da baş ağrısını gidermek 
amacıyla kişniş şekerinin tüketildiği; İzmir-
Bergama’da ise balla karıştırılarak vücudu 
güçlendirmek amacıyla kullanıldığı;  İç Anadolu 
Bölgesi’nde papatya çiçekleriyle birlikte 
kaynatılıp süzülerek hazırlanan karışımın göğüs 
yumuşatıcı ve öksürük kesici olarak günde üç 
kez birer çay bardağı sıcak halde içildiği ifade 
edilmektedir. Bunun yanı sıra,  Şanlıurfa’da 
kişniş meyvesinin toz haline getirilip bal ya da 
şekerle karıştırılarak yatıştırıcı, baş dönmesini 
giderici ve antihipertansif olarak tüketildiği, 
ayrıca romatizma ağrılarına karşı lapa halinde 
haricen uygulandığı da bildirilmektedir (12).

Kişniş keskin aroması nedeniyle genellikle 
baharat olarak kullanılır. Ancak narin 
yaprakları nedeniyle nem ve besin kaybına 
karşı oldukça hassastır. Bu durum da etkili 
bir şekilde korunmasını zorlaştırır (30). Bu 
nedenle çiğ ya da pişmiş olarak tüketilmesinin 
yanı sıra, kurutularak, salamura edilerek 
veya turşu halinde de değerlendirilmektedir 
(20). Çoğunlukla kurutularak tüketilirken, 
Erzurum’da kişnişin (aşotunun) muhafaza ve 
tüketim sürecine bakıldığında farklı bir yöntem 
uygulandığı görülmektedir. Öncelikle taze aş 
otu sapları hasat edilerek temizlenir ve doğranır. 
Daha sonra doğranmış aş otu kevgire alınır ve 
üzerine kaya tuzu serpilir, tuzun her tarafa eşit 
şekilde dağılması sağlanır. Tuz uygulamasının 
ardından aş otu bekletilerek dokularındaki 
kahverengi suyunun süzülmesi sağlanır. Suyu 
azalan ve tuzu iyice alan aş otu, istenilen boyuttaki 
kavanoza yerleştirilir ve hafifçe bastırılır. 
Kavanoz ters çevrilerek kalan kahverengi suyun 
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uzaklaşması sağlanır. Son olarak kavanozun üst 
kısmına biraz daha kaya tuzu eklenerek kapak 
kapatılır ve buzdolabında muhafaza edilir. Bu 
yöntem, aş otunun tazeliğinin korunmasını ve 
uzun süreli saklanmasını sağlamaktadır (13).

Şekil 2. Salamura yapılmış Aşotu (Kişniş)

Kaynak: (31)

Bulgular

Bu araştırmada yapılan tematik içerik analizi 
sonucunda kişnişin tarihsel, biyolojik, tıbbi ve 
gastronomik boyutlarını kapsayan dört temel 
tema ortaya çıkmıştır. Bu temalar; tarihsel ve 
kültürel kullanım, botanik ve biyolojik özellikler, 
tıbbi ve fonksiyonel etkiler ve gastronomik 
kullanım başlıkları altında bütüncül bir çerçeve 
sunmaktadır. Elde edilen bulgular Tablo 1’de 
özetlenmiş olup, her tema ayrıntılı biçimde ele 
alınmıştır. 

Tarihsel ve Kültürel Bağlam

İncelenen belgeler, kişnişin binlerce yıldır farklı 
toplumlarda hem mutfaklarda hem de tıbbi 
uygulamalarda önemli bir yere sahip olduğunu 
göstermektedir. Eski Akdeniz uygarlıklarından 
başlayarak Orta Doğu, Asya ve Anadolu 
kültürlerine kadar uzanan yayılımı, bitkinin 
süreklilik gösteren bir kullanım geçmişine 
sahip olduğunu göstermektedir. Osmanlı 
dönemindeki yemek kayıtları, kişnişin saray 
mutfağında yaygın olarak tüketildiğini ve 
çeşitli yemeklerin aromasını güçlendirmek için 
tercih edildiğini ortaya koymaktadır. Bu bulgu, 

kişnişin tarihsel olarak değer verilen bir bitki 
olduğunu doğrulamaktadır. 

Botanik Özellikler ve Beslenme Değeri

Analiz edilen akademik çalışmalarda kişnişin 
farklı bitki kısımlarının birbirinden ayrı tat ve 
içerik özellikleri taşıdığı vurgulanmaktadır. 
Yaprakların daha taze ve narenciye benzeri 
aromaya sahip olduğu, tohumların ise yüksek 
uçucu yağ ve fenolik bileşik içerdiği belirlenmiştir. 
Bu bulgular, kişnişin hem gastronomik çeşitlilik 
hem de beslenme açısından dikkate değer bir 
potansiyele sahip olduğunu göstermektedir. 
Ayrıca kişniş, yalnızca yemeklere aroma katan 
bir bitki değildir. İçerdiği biyoaktif bileşikler 
sayesinde beslenme ve sağlık alanlarında da 
önemli katkılar sunmaktadır. 

Sağlıkla İlgili Etkiler ve Fonksiyonel Gıda 
Niteliği

Çalışmalarda kişnişin insan sağlığı açısından 
çeşitli biyolojik etkilere sahip olduğu 
görülmektedir. Sindirim sistemini rahatlatıcı, 
mikrobiyal gelişimi baskılayıcı ve oksidatif stresi 
azaltıcı özelliklerine sıkça atıfta bulunulmaktadır. 
Halk tıbbı kaynakları da kişnişin geleneksel 
iyileştirici amaçlarla kullanıldığını; özellikle 
sindirim sorunları, baş ağrısı ve iştahsızlık gibi 
durumlarda değerlendirildiğini göstermektedir. 
Güncel bilimsel araştırmalar, geleneksel 
uygulamaları destekleyen bulgular sunmakta ve 
kişnişin metabolik süreçlere etkisi bakımından 
da incelenmesi gereken bir bitki olduğunu 
ortaya koymaktadır.

Gastronomide Kullanım Alanları

Analiz, kişnişin dünya mutfaklarında oldukça 
geniş bir kullanım çeşitliliğine sahip olduğunu 
ortaya koymuştur. Orta Doğu, Hint, Çin ve 
Latin Amerika mutfaklarında soslardan et 
yemeklerine, çorbalardan atıştırmalıklara 
kadar birçok tarifte kişnişin farklı biçimlerde 
kullanıldığı görülmektedir. Türk mutfağında 
kullanımının daha çok bölgesel uygulamalarla 
sınırlı olduğu belirlenmiştir. Erzurum, 
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Gaziantep ve Muğla gibi bölgelerde kişnişin 
belirgin biçimde kullanılması, bitkinin 
yerel gastronomiyle ilişkisini koruduğunu 
göstermektedir. Ancak diğer bölgelere kıyasla 
Türkiye genelinde kullanımın kısıtlı olması, 
kişnişin ulusal mutfakta taşıdığı potansiyelin 
henüz tam olarak değerlendirilmediğini 
düşündürmektedir.

Dünya ve Türk Mutfağında Kullanımı

Dünya ve Türk mutfağında kişnişin kullanıldığı 
yiyeceklere ilişkin örnekler aşağıda sunulmuştur. 
Örnekler belirlenirken, kişnişin temel bileşen 
olarak yer aldığı tarifler önceliklendirilmiştir.

West Lake Çorbası

Hafifçe koyulaştırılmış ve besleyici bir et suyu ile 
yapılan geleneksel bir Çin çorbasıdır. Hazırlanma 
aşamasında son anda eklenen doğranmış kişniş, 
çorbaya aromatik bir tat kazandırmakta ve 
lezzet profilini zenginleştirmektedir. Çorbanın 
yapısı, ince tel gibi ayrılmış yumurta beyazları 
ve yumuşak kıyılmış domuz eti parçacıkları 
ile karakterize edilmekte olup hem protein 
açısından zengin hem de dokusal çeşitlilik sunan 
bir öğün oluşturmaktadır.

Şekil 3. West Lake Soup

Kaynak: (16)

Zhug (Kişniş ve Maydonozlu Yemen Acı Sosu)

Zhug, chimichurri, chermoula ve salsa verde’ye 
benzer şekilde, taze ve canlı bir Orta Doğu acı sosu 
olarak tanımlanabilir. Bu sosun hazırlanmasında 
hem kişniş hem de maydanoz kullanılmakta 
olup, aromatik profilde kişniş belirleyici rol 
oynamaktadır. Yeşil kakulenin belirgin kafur 
notaları, kişnişin aromasını vurgulayarak 
lezzet profilini zenginleştirmektedir. Zhug’un 
gastronomik uygulamaları arasında sabich 
sandviçleri ve falafel ile birlikte tahin sosuna 
eşlik etmesi öne çıkmakta; ayrıca humus üzerine 
ilave edilerek de tat deneyimini artırmaktadır.

TEMA ALT BULGULAR

Tarihsel ve Kültürel Kullanım
Antik dönem kullanımı
Osmanlı mutfağındaki yeri
Anadolu halk tıbbı ve geleneksel uygulamalar

Botanik ve Biyolojik Özellikler
Bitkinin morfolojik yapısı
Tohum ve yaprakların kimyasal profili
Aromatik bileşenler (linalool vb.)

Tıbbi ve Fonksiyonel Etkiler

Antioksidan özellik
Sindirim sistemi üzerindeki etkiler
Antimikrobiyal potansiyel
Fonksiyonel gıda olarak kullanım

Gastronomik Kullanım
Dünya mutfaklarındaki çeşitlilik
Türk mutfağında sınırlı kullanım
Yöresel tariflerdeki rolü

Tablo 1. Kişnişin Çok Boyutlu İncelenmesine İlişkin Tematik Bulgular
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Şekil 4. Zhug (Kişniş ve Maydonozlu Yemen 
Acı Sosu)

Kaynak: (16)

Kişniş Mücveri (Kothimbir Wadi) 

Hindistan mutfağına özgü bir atıştırmalıktır. 
Hazırlanışında, baharatlı nohut unu harcına bol 
miktarda kişniş eklenir. Bu karışım daha sonra 
mikrodalga fırında veya bir tencerede buharda 
pişirilir. Ortaya çıkan aromatik ve yumuşak 
yapılı kek, dilimlenerek kısa süreli bir tavada 
kızartılır; böylece dışı çıtır, içi ise yumuşak bir 
doku kazanır.

Şekil 5. Kişniş Mücveri (Kothimbir Wadi)

Kaynak: (16)

Osmanlı saray mutfağında kişnişin kullanıldığı 
yemekler arasında Gömlek Kebap, Zırbaç, 
Tavşan Yahnisi, Kavun Dolması, Mesir Macunu 
ve Mercimek Çorbası yer almaktadır (10). 
Aşağıda ise Türk mutfağında günümüzde 
kişniş kullanılarak hazırlanan bazı tariflere yer 
verilmiştir.

Aşotlu Yoğurt Çorbası

Erzurum yöresine ait aşotlu yoğurt çorbası, 
buğday ve aşotunun besleyici özelliklerini ön 
plana çıkaran geleneksel bir yemektir (17). 
Hazırlık aşamasında, buğday 1,5 litre suda 
kaynamaya bırakılır. Bu sırada yoğurt, yumurta 
sarısı ve un bir kâse içerisinde iyice çırpılarak 
çorbanın terbiyesi hazırlanır. Kaynayan çorbanın 
suyundan birkaç kaşık alınarak yoğurtlu 
karışıma yavaş yavaş eklenir; bu işlem yoğurdun 
kesilmesini önler. Terbiye, çorbanın içerisine 
yavaşça karıştırılarak ilave edilir ve ardından 
doğranmış aşotu eklenir. Ayrı bir tavada 
zeytinyağında pembeleşinceye kadar kavrulmuş 
soğanlar da çorbaya katılır ve tüm malzemeler 
yaklaşık beş dakika kadar kaynatılarak 
servis edilir. Bu yöntem, aşotunun aromatik 
özelliklerini koruyarak geleneksel Erzurum 
çorbasının özgün lezzetini ortaya çıkarır.

Şekil 6. Erzurum Aşotu Çorbası

Kaynak: (32)

Aşotu Buğlaması

Antep yöresinde yapılan aşotu buğlaması, 
aşotunun aromatik ve besleyici özelliklerini ön 
plana çıkaran geleneksel bir yemektir. Hazırlık 
aşamasında, aşotu özenle ayıklanıp yıkanarak 
ince biçimde doğranır; yemeklik doğranmış 
soğan ise uygun bir yağda yumuşayıncaya 
kadar kavrulur ve ardından salça eklenerek kısa 
bir süre daha kavurma işlemine devam edilir. 
Doğranmış aşotu bulgur ile karıştırıldıktan 
sonra kavrulmuş soğanın üzerine ilave edilir 
ve tencere içerisindeki malzemeler homojen 
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şekilde karıştırılır. Tencerenin ağzı kapatılarak 
kısık ateşte pişirilir. Otlar yumuşadığında 
tuz ve yaklaşık 1,5 su bardağı su eklenir ve 
pişirme işlemi kısık ateşte sürdürülür. Pişirme 
tamamlandıktan sonra karabiber serpilerek 
taze soğan, çeşitli otlar, ayran ve turşu ile servis 
edilir. Bu yöntem, aşotunun geleneksel aroması 
ve besin değerlerinin korunmasını sağlayan 
yöresel bir uygulamadır.

Şekil 7. Aşotu buğlaması

Kaynak: (18)

Kişniş Kavurması

Muğla yöresinde kişniş ile yapılan yemeğin adı 
ise “Kişniş Kavurması” dır. Yemek, taze kişniş 
yapraklarının toplanıp temizlendikten sonra 
ince şekilde doğranmasıyla hazırlanır. Öncelikle 
bir tencereye 2 yemek kaşığı zeytinyağı konulur 
ve yağ hafifçe ısındığında, iri doğranmış 2 adet 
soğan eklenir. Soğanlar hafif pembeleşince, 
önceden yıkanmış ve doğranmış kişniş 
yaprakları tencereye ilave edilir ve otlar suyunu 
salıp çekinceye kadar kavrulur. Daha sonra 
kurutulmuş kırmızı biber bütün hâlde karışıma 
eklenir. Son aşamada kırmızı toz biber ilave 
edilerek karışım homojen bir yapı elde edinceye 
kadar karıştırılır. İsteğe bağlı olarak, üzerine 
sarımsaklı yoğurt eklenerek servis edilir.

Şekil 8. Kişniş kavurması

Kaynak: (19)

Sonuç ve Öneriler

Bu çalışma, kişnişin tarihsel, kültürel, biyolojik 
ve gastronomik özelliklerini bir arada ele alarak, 
Türkiye’de bu bitkiye yönelik sınırlı akademik 
ilgiye bütüncül bir katkı sunmaktadır. Analizler, 
kişnişin antik uygarlıklardan Osmanlı mutfağına 
kadar uzanan uzun bir kullanım geleneğine 
sahip olduğunu; dünya mutfaklarında taze 
yaprak ve tohum formunda geniş bir kullanım 
çeşitliliği oluşturduğunu göstermektedir. Buna 
karşın, Türk mutfağında kişnişin çoğunlukla 
belirli yörelerle kullanımının sınırlı kaldığı, 
tarihsel potansiyelinin ise modern mutfak 
uygulamalarında yeterince sürdürülmediği 
görülmektedir. Bu durum, bitkinin gastronomik 
çeşitlilik ve kültürel miras açısından önemli bir 
değer taşımasına rağmen mutfak pratiklerinde 
hak ettiği düzeyde yer bulamadığını ortaya 
koymaktadır.

Araştırmada elde edilen bulgular, kişnişin 
aromatik bileşenleri ve biyolojik özellikleri 
sayesinde yalnızca yemeklerde lezzet ve 
aroma zenginliği sağlamakla kalmadığını, aynı 
zamanda fonksiyonel gıda niteliği taşıyabilecek 
özellikler barındırdığını göstermektedir. 
Antioksidan, sindirim destekleyici ve 
antimikrobiyal etkileri hem geleneksel tıpta 
hem de modern beslenme bilimi çalışmalarında 
dikkat çekmektedir. Bu nedenle kişniş üzerine 
yapılacak disiplinlerarası araştırmalar, bitkinin 
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sağlık ve beslenme açısından daha sistematik 
biçimde değerlendirilmesine olanak sağlayabilir.

Çalışmanın bir diğer önemli çıktısı, Türkiye’de 
kişnişin gastronomik kullanımına ilişkin bilimsel 
verilerin sınırlı olmasıdır. Yöresel tariflerin 
yazılı kaynaklara aktarılmaması ve mutfak 
kültüründeki kullanım çeşitliliğinin yeterince 
belgelenmemesi, literatürde belirgin bir boşluk 
yaratmaktadır. Gelecekte gerçekleştirilecek alan 
araştırmaları, tarif derlemeleri ve uygulamalı 
gastronomi çalışmaları, hem kişnişin Türk 
mutfağındaki geleneksel konumunu görünür 
kılacak hem de modern mutfak uygulamalarına 
entegrasyonunu kolaylaştıracaktır. Ayrıca 
bitkinin farklı pişirme teknikleriyle olan 
etkileşimini inceleyen deneysel çalışmaların 
artması, gastronomi ve beslenme bilimleri 
açısından önemli katkılar sunacaktır.

Genel olarak bu çalışma, kişnişin Türk 
gastronomisinde yeterince değerlendirilmemiş 
olan potansiyeline dikkat çekmekte; tarihsel 
miras, aromatik yapı ve fonksiyonel özellikler 
arasındaki ilişkileri ortaya koyarak gelecek 
araştırmalar için kapsamlı bir çerçeve 
sunmaktadır. Bulgular, kişnişin kültürel 
anlamda yeniden konumlandırılmasına ve 
gastronomik yaratım süreçlerinde daha etkin 
biçimde kullanılmasına vurgu yapmaktadır.
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Abstract

Objective: The growing demand for gluten-free 
products items from both clinical necessities, such as 
celiac disease, and trends toward healthy eating. This 
has increased the significance of research on food safety 
and production processes. The present study aimed to 
identify research trends in gluten-free products and 
food safety using bibliometric analysis.

Material and Method: Articles published between 
2000 and 2025 were retrieved from the Web of Science 
database and analyzed through bibliometric methods. 
The bibliometrix and Biblioshiny packages in R were 
used to examine publication trends, authors, journals, 
and keywords, while author and institutional 
collaborations were visualized with VOSviewer.

Results: A total of 573 articles were identified, showing 
a steady increase in publications over time. Since 2000, 
the number of publications has shown an increasing 
trend over the years, with the United States (n=4558), 
Italy (n=2143), and Spain (n=1116) identified as the three 
countries with the highest research output. The leading 
journals were Nutrients, Foods, and Food Control, and 
the most prolific authors included Catassi C., Zandonadi 
R.P., and Colgrave M.L. Keyword analysis revealed that
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the dominant research themes were “celiac disease,” 
“gluten contamination,” “food safety,” and “labeling.”

Conclusion: In conclusion, the scientific productivity 
concerning gluten-free products and food safety is 
on the rise, necessitating that future studies diversify 
their methodology and comprehensively focus not 
only on the nutritional but also the technological and 
safety aspects of gluten-free foods.

Özet

Amaç: Glutensiz ürünlere yönelik artan talep, hem 
çölyak hastalığı gibi klinik gereksinimlerden hem de 
sağlıklı beslenme eğilimlerinden kaynaklanmaktadır. 
Bu durum, gıda güvenliği ve üretim süreçlerine 
ilişkin araştırmaların önemini artırmıştır. Bu çalışma, 
glutensiz ürünler ve gıda güvenliği alanındaki 
küresel araştırma eğilimlerini belirlemek amacıyla 
bibliyometrik yöntemle gerçekleştirilmiştir.

Gereç ve Yöntem: 2000-2025 yılları arasında glutensiz 
ürünler ve gıda güvenliği konularında yayınlanan 
makaleler Web of Science’tan alınarak bibliyometrik 
yöntemlerle analiz edilmiştir. Yayınlar, R ortamında 
bibliometrix ve Biblioshiny paketleri kullanılarak 
küresel yayın trendleri, yazarlar, dergiler ve anahtar 
kelimeler açısından incelenmiş; yazar ve kurum iş 
birlikleri VOSviewer ile görselleştirilmiştir.

Bulgular: Arama sonucunda toplam 573 makale 
belirlenmiştir. 2000 yılından itibaren yayın sayısı 
yıllar içinde artış göstermiştir, ABD (n=4558), İtalya 
(n=2143) ve İspanya (n=1116) olmak üzere üç ülkenin 
en yüksek yayın üretimine sahip olduğu gözlenmiştir. 
En çok yayın yapan dergiler arasında sırasıyla 
Nutrients (n=32), Foods (n=21), Food Control yer 
almıştır. Yazarlar arasında Catassi C., Zandonadi R.P., 
Colgrave M.L. öne çıkmıştır. Anahtar kelime analizi, 
çalışmaların büyük ölçüde “çölyak hastalığı”, “gluten 
kontaminasyonu”, “gıda güvenliği” ve “etiketleme” 
temaları etrafında yoğunlaştığını göstermektedir.

Sonuç: Sonuç olarak, glutensiz ürünler ve gıda 
güvenliği konusundaki bilimsel üretkenlik 
artmakta olup, gelecekteki çalışmalar metodolojiyi 
çeşitlendirerek, glutensiz gıdaların yalnızca besinsel 
değil, aynı zamanda teknolojik ve güvenlik boyutlarına 
da kapsamlı bir şekilde odaklanması gerekmektedir.

Introduction

As defined by the Codex Alimentarius, the pro-
tein component originating from wheat, rye, bar-
ley, oats, or their hybrids and derivatives is iden-
tified as gluten. This fraction is characterized by 
its insolubility in both water and a 0.5 M NaCl 

solution and may trigger intolerance in certain 
individuals (1). 

Consumption of gluten proteins in wheat, bar-
ley, and rye can lead to various clinical presen-
tations categorized as gluten-related disorders. 
This spectrum includes autoimmune conditions 
such as celiac disease, dermatitis herpetiformis, 
and gluten ataxia, as well as allergic reactions 
such as wheat allergy. It also comprises non-au-
toimmune, non-allergic conditions like non-celi-
ac gluten sensitivity, which is considered a sepa-
rate clinical entity (2–4).

Celiac disease is among the most prevalent wor-
ldwide, affecting about 1% of people, especially 
those of European descent. The overall prevalen-
ce of wheat- and gluten-related disorders ranges 
between 1% and 6% of the global population (4, 
5).

Celiac disease and dermatitis herpetiformis are 
the most thoroughly investigated conditions 
within the spectrum of gluten-related disorders, 
with the role of gluten in their pathogenesis be-
ing clearly determined. The clinical presentation 
of celiac disease involves both intestinal and ext-
ra-intestinal indicators such as abdominal dist-
ress, bloating, and fatigue. While gastrointestinal 
manifestations are more pronounced in children, 
the most frequently observed symptoms consist 
of persistent diarrhea, abdominal pain, and wei-
ght loss (4, 6, 7)

The primary foundation for addressing glu-
ten-related disorders involves a rigorous, lifelong 
exclusion of gluten from the diet. This nutritional 
approach mandates the absolute non-consump-
tion of gluten-source cereals, including wheat, 
barley, rye, and, in certain instances, oats. The 
sole reliable and efficient treatment currently for 
this condition is the gluten-free diet. Furthermo-
re, the consumption of products free from gluten 
has expanded beyond medical requirements to 
include individuals seeking a healthy lifestyle, 
weight control, and general wellness (2, 6, 8, 9).

The worldwide demand for gluten-free items ex-
perienced a growth of roughly 16% between 2018 
and 2022, positioning them as one of the contem-
porary leading food trends (10). The growing 
trend toward healthy eating and the increasing 
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prevalence of gluten-related disorders have been 
key factors driving this growth. This situation 
has led the food industry to increase its supply 
of gluten-free products (7).

Upon adequate hydration and mixing of wheat 
flour, gluten develops a three-dimensional, vis-
coelastic protein structure that is instrumental in 
determining dough rheology and the resulting 
quality of the final product. In the absence of 
gluten, dough exhibits low cohesion and limited 
elasticity, which negatively affects the techno-
logical attributes of gluten-free products (11, 12).

Despite significant advances in product deve-
lopment, gluten-free products generally exhibit 
lower quality compared to their gluten-conta-
ining counterparts in terms of texture, aroma, 
taste, and mouthfeel. They also present sensory 
challenges such as short shelf life, dry mouthfeel, 
and insufficient flavor. Furthermore, these pro-
ducts are often nutritionally inadequate, lacking 
essential vitamins and minerals such as folate, 
thiamine, niacin, riboflavin, and iron, as well as 
dietary fiber, raising concerns regarding their 
overall nutritional value (5, 11, 13). Gluten-free 
labeled products are consumed as alternatives to 
traditional gluten-containing foods and are ty-
pically produced from cereals such as rice, corn, 
millet, and sorghum, as well as nutrient-rich gra-
ins like amaranth, quinoa, and buckwheat (13, 
14).

Food safety is a fundamental concept that ensu-
res individuals and populations have continuous 
access to sufficient, safe, and nutritious food (15). 
For individuals sensitive to gluten, such as those 
with celiac disease, gluten-free diets represent a 
critical component of this safety. However, na-
turally gluten-free foods (e.g., rice, corn, millet, 
quinoa) can be exposed to gluten contamination 
at various stages, from agricultural production 
to final consumption (16).

Cross-contamination, which poses a substantial 
danger to individuals with celiac disease, may 
take place at every stage of the food chain, en-
compassing domestic settings, restaurants, food 
processing plants, milling operations, storage, 
and cultivation. Specific preparation and coo-
king practices, such as the shared use of kitchen 

equipment and cooking surfaces, can particular-
ly increase the degree of contamination in the 
final products (2, 16). Consequently, the term 
“gluten-free” is designated for products contai-
ning less than 20 ppm of gluten (1), and impro-
per labeling or inadequate production practices 
can lead to the recurrence of symptoms. Natio-
nal and international regulations aim to protect 
consumer health by establishing definitions, th-
resholds, and labeling standards for gluten-free 
products (2, 17).

Bibliometric analysis is an effective method for 
examining research trends over time and compa-
ring the contributions of countries, institutions, 
and journals (18, 19). Investigating trends, geog-
raphic distributions, and thematic focuses in the 
field of gluten-free products and food safety pro-
vides valuable insights into research patterns. 
This, in turn, enables researchers and policyma-
kers to make more informed decisions regarding 
research directions and resource allocation.

This study aims to examine the literature on 
gluten-free products and food safety using bib-
liometric methods to identify publication trends, 
leading authors, journals, institutions, countries, 
keywords, and research categories. Additional-
ly, author collaborations and institutional part-
nerships are analyzed to assess international re-
search networks.

Material and Method

Bibliometric analysis, a guiding tool within a 
specific research field, is conducted to examine 
publication trends by applying mathematical 
and statistical methods to identify the main 
patterns and directions within the scientific 
literature (20).

Database Selection and Search Protocol

The data used for the bibliometric and 
visualization analyses were retrieved from 
the Web of Science database on April 12, 2025, 
using the refined search query presented in 
Table 1. This query was developed through 
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the examination of a mini-review, a narrative 
review, and a systematic review addressing 
gluten-free products in relation to food safety (2, 
16, 21). The search strategies, author keywords, 
and conceptually prominent terms within these 
studies were evaluated to perform a thematic 
decomposition. Terms representing the most 
commonly investigated topics in gluten free 
products, such as celiac disease and product 
groups including bread, cookies, and cakes, 
were combined with core food safety concepts 
such as contamination, cross contamination, 
and labeling. This thematic analysis resulted 
in a structured set of keywords. The query was 
executed by one researcher (R.B.) using AND/
OR combinations applied to the title, abstract, 
author keywords, and Keywords Plus fields, and 
all retrieved records were independently verified 
by a second researcher (B.I.O.K.).

A total of 573 records were retrieved from 
the Web of Science database. Based on 
predetermined criteria, studies were excluded if 
they fell outside the 2000 to 2025 time frame (n 
= 39), were not categorized as Article or Review 
Article (n = 23), were not published in English 
(n = 10), or were not indexed in SCIE, SSCI, or 
ESCI (n = 11). After these screening steps, 490 
studies were included in the analysis (Figure 
1). The post 2000 period was selected because 
it marks the implementation of international 
regulatory frameworks, such as Codex 2008 and 
the FDA 2013 gluten-free labeling standards, 
which coincided with a substantial increase in 
scientific output on gluten-free products (22, 
23). Additionally, non-English publications were 
excluded due to inconsistencies in indexing, 
abstracting, and keyword standards, which may 
limit conceptual coherence and comparability in 
bibliometric analyses. Therefore, only literature 
published in English was included in the study.

Data Analysis and Visualization

While Bibliometrix facilitates comprehensive 
scientific data analysis, Biblioshiny provides users 
with the capacity to generate interactive visual 
analyses via a web interface (20, 24). VOSviewer 
represents an additional software tool developed 

for the generation and graphical display of 
bibliometric maps (25). The data were exported 
from the Web of Science database in “plain.txt” 
format and imported into the RStudio v.4.4.0 
environment using the bibliometrix R package. 
Analyses related to publication trends, authors, 
journals, institutions, countries, keywords, and 
research categories were conducted through the 
Biblioshiny interface. Co-authorship networks 
and inter-institutional collaboration patterns 
were visualized using VOSviewer v.1.6.20. In 
generating the maps, VOSviewer’s default full 
counting method was applied, the “association 
strength” normalization technique was used, 
and a minimum occurrence threshold of 5 was 
set for term inclusion in the analysis.

Results

Publication Trends

Figure 2, illustrating annual scientific output, 
displays the volume of publications generated 
each year. Since 2000, the volume of publications 
concerning gluten-free products and food safety 
has consistently risen. The peak scientific output 
was recorded in 2024, achieving 44 articles, 
succeeded by 43 articles in 2017 and 38 articles 
in 2019. Additionally, the annual growth rate, as 
reported by the Biblioshiny analysis, was 13.75%.

Assessment of Author Contributions

Table 2 displays the top 10 authors based on their 
localized research impact. This author ranking, 
derived from h-indices computed using the 
volume of topic-specific publications and the 
citations received from peers within the dataset, 
serves as an indicator of their regional influence. 
Catassi C. and Zandonadi R.P. are among the 
researchers with the highest h-indices in the field. 
In terms of total citations, Murray J.A. stands out 
as the most cited author in the literature, with 
1879 citations.

Considering the total citation counts in the 
dataset, information on the top 10 most cited 
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publications is presented in Table 3. Within this 
context, the study published by Rubio-Tapia A. 
in 2013 leads the list with 1180 citations, clearly 
demonstrating its impact in the literature. 
Among the most cited publications, the presence 
of four review articles indicates that these works 
significantly contribute to the overall scientific 
knowledge in the field and serve as key reference 
points in the literature.

Figure 3 illustrates the publications of authors 
over the years. Each line represents the years 
in which an author published. The size of the 
circles indicates the number of articles published 
by the author in a given year, while the intensity 
of the color represents the average number of 
citations received by those articles in that year. 
The top three authors publishing on “gluten-free 
products and food safety” are Catassi C. (n = 13), 
Zandonadi R.P. (n = 10), and Colgrave M.L. 
(n = 10).

Figure 4 employs a color gradient varying 
from purple to yellow to denote the 
publication year. The magnitude of each 
node corresponds to the document count 
for author collaborations, while the lines 
between nodes signify relationships among 
co-authors. Furthermore, the line weight 
illustrates the intensity of these collaborative 
links. Author clusters exhibiting robust 
connections are prominent within the 
network, whereas certain authors mainly 
serve as intermediary bridges between 
distinct groups. Catassi C. and Govind 
K. Makharaj serve as central figures 
connecting different groups, whereas the 
contributions of Fasano and Murray were 
more concentrated in earlier years. In recent 
years, Giulia N. Catassi, Sanders, and Green 
have assumed more current and active roles 
in collaborations.

Most Cited and Prolific Journals

The top 10 most prolific journals were identified 
as Nutrients (n = 32), Foods (n = 21), Food Control 
(n = 14), Food Chemistry (n = 11), Journal of 
Agricultural and Food Chemistry (n = 11), Food 

Additives and Contaminants Part A-Chemistry 
A (n = 10), Frontiers in Nutrition (n = 10), EFSA 
Journal (n = 9), Journal of AOAC International (n 
= 9), and European Journal of Gastroenterology 
& Hepatology (n = 8). The publication output 
of these sources over time is presented in 
Figure 5. When examining trends between 
2000 and 2024, the initially limited number of 
publications began to increase significantly, 
particularly after 2010. Although Nutrients 
started publishing in 2010, it has rapidly become 
the most productive source with 32 publications. 
Food Control, which began in 2006, reached 14 
publications, showing a steady increase. Foods 
joined the field in 2016 and quickly attained 21 
publications, demonstrating strong momentum. 
Food Chemistry, starting in 2011, currently has a 
more modest output of 11 publications. Overall, 
all sources experienced a notable rise after 2015, 
with a particularly sharp increase since 2020, 
reflecting the growing popularity of the topic 
within the scientific community.

Table 4 details the ten most influential sources 
as determined by their localized impact metrics. 
Of the top 10 most productive journals, Food 
Additives and Contaminants Part A-Chemistry 
A, Frontiers in Nutrition, EFSA Journal, and 
European Journal of Gastroenterology & 
Hepatology did not rank within the top 10 in 
terms of local impact. Conversely, Journal of 
Food Science, Alimentary Pharmacology & 
Therapeutics, Critical Reviews in Food Science 
and Nutrition, and European Food Research and 
Technology, although not among the top 10 in 
productivity, successfully ranked within the top 
10 based on local impact.

Affiliation Productivity and Networks

According to the findings, certain institutions 
stand out in the inter-institutional collaboration 
network in terms of productivity. Harvard 
University contributed the most with a total of 38 
articles, followed by the University of Manitoba 
(24), Harvard Medical Affiliates (23), Marche 
Polytechnic University (23), and Universidade 
de Brasilia (21). Additionally, CSIRO (18), 
Harvard Medical School (18), University of Oslo 
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(17), Columbia University (16), and Tampere 
University (16) are also among the institutions 
with notable publication output.

Figure 6 illustrates the analysis of institutional 
collaborations. In this visual, the magnitude of 
each node denotes the quantity of documents 
on which the respective affiliated institutions 
have worked together. The lines connecting 
the nodes signify the relationships between 
collaborating institutions, and the line thickness 
indicates the strength of these collaborative links. 
Considering the collaboration network in Figure 
6, institutions with high publication output, 
such as Harvard University (38 publications), 
University of Manitoba (24), and Universidade 
de Brasilia (21), are positioned mostly within 
their own groups and appear relatively isolated 
in international collaborations. In contrast, 
institutions with relatively lower productivity, 
such as the University of Oslo (17 publications) 
and Marche Polytechnic University (23 
publications), are positioned closer to the center 
of the network and have established more visible 
connections. This indicates that institutions with 
high publication output are not always central in 
the collaboration network, and some institutions 
with more limited publication output can play a 
central role in collaborative structures.

Geographic Distribution of Production

Table 5 displays the top 10 most cited countries 
in the current research domain. Analysis of the 
total citation count reveals that the United States 
(n = 4558), Italy (n = 2143), and Spain (n = 1116) 
constitute the top three nations. When ranked 
by average citations per publication, the top 10 
countries are Chile (n = 63.30), the Netherlands 
(n = 56.30), Norway (n = 55.80), Sweden (n = 
53.30), Finland (n = 46.60), the United States (n 
= 45.10), Switzerland (n = 43.50), Canada (n = 
42.70), Romania (n = 41.50), and Belgium (n = 
36.00).

Figure 7 illustrates international collaborations 
between countries. Dark blue colors denote 
countries that exhibit higher degrees of 
collaboration, while the line weight indicates 

the intensity of these cooperative links. In terms 
of inter-country cooperation, the United States 
has the most connections, particularly with 
Canada and Italy, each with 10 collaborative 
links. Italy also plays a significant bridging role 
within Europe, establishing six connections 
with Spain in addition to its ties with the United 
States. Overall, the United States occupies 
a central position in the network, directing 
intercontinental knowledge and research flow 
(Supplementary Table).

Figure 8 illustrates the ranking of the ten 
leading countries based on their corresponding 
authors. National collaboration is shown by 
Single-Country Publications (SCP), while 
Multiple-Country Publications (MCP) signify 
international cooperation. A 50% MCP ratio 
is established as the benchmark for strong 
international cooperation, a criterion that Ireland 
is noted for surpassing. The MCP ratios for the 
United States, Italy, and Spain are 13.9%, 17.9%, 
and 20%, respectively.

Keyword Analysis

The visualization in Figure 9 is a word cloud 
created from the keywords provided by the 
authors. Each word’s frequency of appearance 
is indicated by its size. Celiac disease (n = 
141) and contamination (n = 89) emerge as the
dominant keywords, leading the top ten list
which also includes wheat (n = 62), gliadin (n =
53), diagnosis (n = 43), children (n = 42), products
(n = 42), gluten-free diet (n = 40), proteins (n =
39), and prevalence (n = 36).

The co-occurrence network analysis derived 
from the authors’ keywords is presented in 
Figure 10. This analysis determines the linkages 
among key terms and defines the predominant 
research orientations within the field. The 
analysis indicates that “celiac disease” occupies 
the most dominant and central position in the 
literature. This concept is strongly associated 
with keywords such as “gluten-free diet,” “food 
safety,” “gluten contamination,” “allergens,” 
and “food labeling.” These connections suggest 
that most studies focus on safe food production, 
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labeling practices, and the potential health effects 
of gluten within the context of celiac disease. 
Peripheral nodes in the network, including terms 
such as “buckwheat,” “beer,” and “mycotoxins,” 
represent more specific and emerging research 
topics. Overall, the findings highlight the 
existence of distinct central research clusters 
related to celiac disease while also revealing the 
growing academic interest in various gluten-
related food components and safety issues.

Categories

Figure 11 presents the top 15 research categories 
and their corresponding publication counts 
related to “gluten-free products and food 
safety.” The three most productive categories are 
Food Science & Technology (n = 210), Nutrition 
& Dietetics (n = 112), and Gastroenterology & 
Hepatology (n = 71).

Discussion and Conclusion

In this study, the global distribution, trends, 
and research gaps in scientific publications 
on gluten-free products and food safety were 
examined using a bibliometric approach. 
Although research on gluten-free diets received 
limited attention before 2001, a gradual increase 
in publication output has been observed since 
then, surpassing 370 publications by 2021 (18). 
This trend parallels the increasing awareness 
and diagnosis rate of celiac disease, which has 
risen markedly since the first epidemiological 
studies in the 1950s reported a prevalence of 
1/8000–1/4000 (26). Similarly, Demir et al. (27) 
reported that publications on celiac disease 
increased rapidly after 2000s, exceeding 300 
papers per year after 2010. The sharp rise in 
food safety literature after 2007 also indicates 
that scientific productivity related to gluten-free 
products has progressed in parallel with the 
broader food safety agenda (15). This tendency, 
driven by the growing interest in celiac disease 
and gluten-free diets, led to a marked increase in 
related research fields after 2015.

While Maki, Kaukinen, Green, Ludvigsson, and 

Collin have been reported as the most prolific 
authors in the literature on celiac disease (27), 
Murray (n = 7 in our study) stands out as a 
common author appearing among the top 10 
in both the literature and our analysis. This 
discrepancy can be attributed to differences 
in research focus: Maki and Kaukinen are 
predominantly recognized for their contributions 
to clinical and epidemiological studies, whereas 
our analysis centers on the perspective of gluten-
free products and food safety. Similarly, the 
absence of prolific authors such as Lal, Herrero, 
and Nord in our findings may stem from the 
fact that the food safety field often emphasizes 
sustainability, agricultural production, and 
global policy issues (15). On the other hand, 
the prominence of authors such as Catassi, 
Zandonadi, Colgrave, and Fasano indicates that 
the literature on gluten-free products and food 
safety constitutes a distinct research axis.

Our findings indicate that Rubio-Tapia occupies 
a central position in the field of celiac disease 
and gluten-free products. Bibliometric analyses 
conducted by Demir et al. and Xie et al. revealed 
that the author’s most frequently cited studies 
focused on the epidemiology, mortality, and 
treatment response of celiac disease, receiving 
258, 333, and 409 citations, respectively (15, 27). 
In contrast, our analysis highlighted Rubio-
Tapia’s publications related to the development 
and revision of clinical guidelines, which 
attracted 1180 and 174 citations, respectively. 
This finding demonstrates that Rubio-Tapia 
has provided high-impact contributions to the 
literature by maintaining continuity across his 
research domains.

Highly cited publications have predominantly 
centered on the epidemiology and prevalence of 
celiac disease, in addition to examining adherence 
to the gluten-free regimen. Nonetheless, the 
notably restricted literature volume on gluten-
free products and food safety underscores the 
necessity for increased investigation in this 
domain. Increasing the number of studies in this 
field would both complement clinical research 
and strengthen the food safety perspective within 
the broader context of gluten-free nutrition.

In studies focusing on celiac disease, 
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publications are predominantly concentrated in 
clinical journals such as the Journal of Pediatric 
Gastroenterology and Nutrition, Gut, and 
Gastroenterology (27). In contrast, research 
related to the gluten-free diet and food-based 
investigations are more commonly published in 
nutrition and food science journals, including 
Nutrients, LWT–Food Science and Technology, 
and Foods (18). Similarly, in the present study, 
Nutrients, Foods, Food Chemistry, and European 
Food Research and Technology were identified 
as the most productive sources, indicating a shift 
in research focus from the clinical dimension 
toward food science and safety. The categorical 
distribution further supports this finding, 
revealing that publications are primarily 
concentrated in the fields of Food Science & 
Technology (35%), Nutrition & Dietetics (18%), 
and Gastroenterology & Hepatology (12%). 
This trend demonstrates that the literature on 
gluten-free products and food safety has become 
increasingly interdisciplinary, with nutrition- 
and food technology–oriented studies emerging 
as dominant research directions in the field.

Country-level evaluation revealed that research 
productivity in the field of gluten-free products 
and food safety is predominantly concentrated 
in the United States, Italy, and Spain. In terms of 
citations per publication, Chile, the Netherlands, 
and Norway stand out, indicating that these 
countries conduct a smaller number of highly 
influential studies. Collaboration analysis 
showed that the United States maintains a central 
position in intercontinental knowledge flow 
through strong connections with Canada, Italy, 
and the United Kingdom. Similarly, previous 
bibliometric studies have highlighted the leading 
role of Italy, the United States, and the United 
Kingdom in celiac disease and gluten-free diet 
literature (18, 27, 28). Bibliometric analysis in 
the food safety domain further indicates that the 
international collaboration network is divided 
into five clusters, with only some clusters 
exhibiting intercontinental diversity. Notably, 
the United Kingdom–Australia and United 
States–Canada clusters encompass broader and 
more diverse research topics, whereas other 
clusters display more limited geographic and 
thematic coverage (15). These findings suggest 

that Western countries continue to play a guiding 
role in the field, although increasing international 
collaborations may enhance research diversity in 
the future.

Keyword analysis indicates that research on 
gluten-free products and food safety is gradually 
shifting from a clinical focus centered on celiac 
disease toward a broader food safety perspective. 
In our study, the most frequently used keywords, 
including “celiac disease,” “contamination,” 
“wheat,” “gliadin,” and “food safety,” highlight 
an emphasis on safe product production, 
labeling, and prevention of gluten contamination. 
This trend represents a continuation of themes 
emphasized in previous analyses of the gluten-
free diet, such as “dietary adherence in celiac 
disease” and “nutritional and sensory quality 
of gluten-free products” (27). Moreover, the 
presence of clinical terms prominent in celiac 
disease studies, such as “epidemiology,” 
“autoimmunity,” and “quality of life,” and it is 
notable that terms related to the gluten-free diet 
and patient adherence also appear prominently. 
Adherence to the gluten-free diet is influenced 
by multiple factors, including education level, 
perceived self-efficacy, duration of the diet, 
inadvertent gluten exposure, adequacy of food 
labeling, cross-contamination risks, and physical 
and economic access to gluten-free products 
(29). Alongside frequently observed food safety–
related concepts, including “food security,” 
“nutrition,” and “sustainability,” within the 
research network, these findings collectively 
underscore the increasingly interdisciplinary 
nature of this field. (15, 18).

In this study, research trends on gluten-free 
products and food safety were evaluated 
exclusively using the WoS database, which 
indexes only high-impact journals and includes 
the oldest publications. This choice represents 
a primary limitation of the study. Publications 
indexed in other databases, such as Scopus, 
PubMed, Dimensions, and Google Scholar, 
were not included, which may have resulted 
in an incomplete representation of the global 
literature. Additionally, restricting the analysis 
to articles published in English may have 
excluded potentially valuable studies published 
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in other languages.

This bibliometric analysis has quantitatively 
revealed research trends in the field of gluten-
free products and food safety. The findings 
show a continuous increase in publication 
productivity since the early 2000s, with the topic 
gaining particularly marked prominence after 
2015. Among the most productive countries 
were the United States, Italy, and Spain, with the 
United States occupying a central position in the 
international collaboration network. At the author 
level, Catassi C., Zandonadi R.P., Colgrave M.L., 
and Fasano A. emerged as leading researchers, 
while Nutrients, Foods, and Food Chemistry 
were identified as the most productive journals. 
Keyword analysis indicated that the research 
is largely concentrated around the themes of 
“celiac disease,” “gluten contamination,” and 
“food safety.”

Overall, the literature on gluten-free products 
and food safety is increasingly interdisciplinary, 
situated at the intersection of food science, 
nutrition, and public health. However, 
methodological diversity remains limited 
relative to the volume of publications. Future 
studies are recommended to expand the scope 
by incorporating different databases, novel 
bibliometric indicators, and thematic analyses, 
as well as to comprehensively address the 
nutritional, technological, and safety aspects of 
gluten-free products.
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Tables and Figures

Table 1. Search Strategy

OR

AND

OR
gluten-free

food safety

contamination

cross-contamination

food contamination

equipment contamination

labeling

gluten-free products
gluten-free bakery
gluten-free bread
gluten-free pasta

gluten-free cookies
gluten-free cracker

gluten-free cake
gluten-free muffin
gluten-free biscuits

Celiac Disease

Coeliac Disease

Table 2. Top Authors based on local impact scores

Author h-index TC NP PY start

Catassi C. 8 419 13 2001

Zandonadi R.P. 8 174 10 2014

Colgrave M.L. 7 219 10 2013

Murray J.A. 7 1879 7 2001

Farage P. 6 138 8 2017

Fasano A. 6 452 6 2001

Méndez E. 6 356 6 2001

Sharma G.M. 6 133 6 2012

Byrne K. 5 137 6 2016

Ciclitira P.J. 5 375 5 2001
NP, Number of paper; TC, Total citation; PY start, Publication year start
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Table 3. Ranking of top 10 cited publications

Author Year Title TC
TC per 

year

Rubio-Tapia A. 2013
ACG clinical guidelines: diagnosis and 

management of celiac disease
1180 90.77

Kupper C. 2005
Dietary guidelines and implementation for celiac 

disease
258 12.29

Abdulkarim A.S. 2002 NA 244 10.17

Saturni L. 2010
The Gluten-Free Diet: Safety and Nutritional 

Quality
227 14.19

Lundin K.E.A. 2003 Oats induced villous atrophy in coeliac disease 184 8.00

Bascuñán K.A. 2017 Celiac disease: understanding the gluten-free diet 180 20.00

Rubio-Tapia A. 2023
American College of Gastroenterology Guidelines 

Update: Diagnosis and Management of Celiac 
Disease

174 58.00

Agostoni C. 2014
Scientific Opinion on the evaluation of allergenic 
foods and food ingredients for labelling purposes

172 14.33

Nıewinski M.M. 2008 Advances in celiac disease and gluten-free diet 166 9.22

Catassi C. 2001 NA 163 6.52
NA, Not available; TC, Total citation

Table 4. Assessment of the journal's local influence

Journal h-index TC NP PY start

Nutrients 17 874 32 2010

Food Control 10 246 14 2006

Foods 9 247 21 2016

Food Chemistry 8 250 11 2011

Journal of Agricultural and Chemistry 8 281 11 2002

Journal of AOAC International 7 210 9 2011

Journal of Food Science 7 154 7 2010

Alimentary Pharmacology & 
Therapeutics

6 537 6 2004

Critical Reviews in Food Science and 
Nutrition

6 328 7 2016

European Food Research and 
Technology

6 311 6 2001

NP, Number of paper; TC, Total citation; PY start, Publication year start
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Table 5. Ten most prolific countries contributing to gluten-free products and food safety literature 
(2000–2025)

Country TC Average Article Citations

United States America 4558 45.10

Italy 2143 32.00

Spain 1116 24.80

Canada 983 42.70

Germany 736 30.70

United Kingdom 630 31.50

Brazil 527 26.40

Finland 373 46.60

Netherlands 338 56.30

Australia 324 21.60
TC, Total citation

Figure 1. A flow diagram of the included studies
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Figure 2. Annual scientific output

Figure 3. Annual distribution of author publications
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Figure 4. Co-authorship analysis of authors

Figure 5. Journal productivity trends
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Figure 6. Collaboration of affiliations

Figure 7. Country collaboration map

Figure 8. Geographic distribution by corresponding author
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Figure 9. Word cloud

Figure 10. Co-occurrence network of author keywords in gluten-free products and food safety research

Figure 11. Publication category
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portion presentations for all foods (p<0.05). In the 
evaluation made according to the body perception 
scale, no statistically significant difference was found 
in the correct estimation of the portion sizes between 
any of the groups (p>0.05). 

Conclusion: Gender and BMI have a limited effect on 
portion perception, while body perception is not an 
effective factor on portion perception.

Özet

Amaç: Bu çalışmanın amacı obezite durumu, 
beden algısı ve cinsiyetin tabak ölçüsü ve porsiyon 
miktarlarına ilişkin görsel tahmin üzerine etkisini 
incelemektir. 

Gereç ve Yöntem: Analitik-kesitsel tipteki çalışma 
Ekim 2023-Eylül 2024 tarihlerinde 18-65 yaş arası 264 
yetişkin birey ile anket kullanılarak yürütülmüştür. 
Araştırma anketi kişisel bilgiler, antropometrik 
ölçümler, beden algısı ölçeği ve porsiyon algısına ilişkin 
görseller olmak üzere 4 bölümden oluşmaktadır. 

Bulgular: Katılımcıların %26’sı erkek (s=68) ve %74’ü 
(s=196) kadın olup, yaş ortalamaları kadın ve erkekte 
sırayla 24,08±7,13 ve 25,72±8,05 yıldır. Katılımcıların 
ortalama beden kitle indeksi (BKI) kadın ve erkekte 
sırayla 22,34±4,02 ve 27,58±12,15 kg/m2’dir. Cinsiyete 
göre farklı porsiyonlarda sunulan marulun porsiyon 
miktarı ile ilişkili tahminlerde istatistiksel olarak 
farklılık bulunmamış, patatesin yarım porsiyon 
ve bir buçuk porsiyon sunumlarında, elmanın bir 
buçuk porsiyon sunumunda doğru tahmin edilme 
oranları arasında istatistiksel olarak anlamlı farklılık 
görülmüştür (p<0,05). BKİ ile değerlendirmeye göre 
tüm besinlerde de bir buçuk porsiyon sunumlarının 
doğru tahmin edilmeleri arasında istatistiksel olarak 
anlamlı farklılık bulunmuştur (p<0,05). Beden algısı 
ölçeğine göre yapılan değerlendirmede ise hiçbir 
grup arasında porsiyon sunumlarının miktarlarına 
ilişkin doğru tahmin edilmelerinde istatistiksel olarak 
anlamlı farklılık bulunmamıştır (p>0,05). 

Sonuç: Sonuç olarak cinsiyet ve BKİ porsiyon algısında 
sınırlı bir etkiye sahip olurken beden algısının porsiyon 
algısı üzerine etkili bir faktör olmadığı gösterilmiştir.

Introduction

Obesity is a significant problem characterized 
by excess fat accumulation due to an imbalance 
between energy intake and expenditure. It is also 
influenced by environmental and genetic factors 
(1). The most important environmental factors 
associated with obesity include increased fast 
food consumption, increased screen exposure, 
and increased portion sizes in out-of-home 
dining settings (2,3). Serving plate sizes have 
been shown to increase with increasing portion 
sizes (4). Furthermore, portion sizes for foods 
such as biscuits, cakes, muffins, steak, and bagels 
have also been observed to increase. It is known 
that serving food in larger portions increases 
its desirability, and this, in turn, increases total 
energy intake, making it a significant factor in 
the development of obesity (5,6).

The term “portion size” is used to describe the 
amount of food consumed. However, it has been 
stated that the size of the plate used can alter a 
person’s perception of portion size (7). The effect 
of plate size on portion perception is referred to 
as the “Delboeuf Illusion.” Delboeuf describes 
the perception of a smaller or larger portion when 
one of two visually drawn circles is surrounded 
by a larger one (8). This illusion has been linked 
to food presentation. It has been reported that 
serving two identical meals on different-sized 
plates affects portion perception (9).

Body image can be defined as the representation 
of our body we create in our minds and how it 
is incorporated into our thoughts, feelings, and 
emotions. This representation can be influenced 
by biological and social characteristics such 
as gender, age, race, and socioeconomic and 
cultural status (10). Understanding body image 
is important for understanding the social 
and psychological experience of being obese, 
the medical consequences of psychological 
problems, and the psychological contributors to 
the etiology of obesity. It is sometimes argued 
that the life dissatisfaction, social obligations, and 
body image distress associated with obesity are 
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beneficial because they motivate people to lose 
weight. These are more likely to act as barriers to 
emotion regulation, leading to increased eating 
for both biological and psychological reasons. 
Furthermore, it is possible that these results may 
establish a link between obesity and chronic 
diseases, perhaps through their effects on serious 
disorders such as depression (11). Studies have 
shown that body image perception influences 
eating habits (12-14). The aim of this study was 
to examine the impact of obesity status, body 
image, and gender on visual estimation of plate 
size and portion sizes used in food presentation.

Material and Method

This cross-sectional study was conducted 
between October 2023 and September 2024 using 
a questionnaire with 264 adults aged 18-65. The 
study population consisted of adults. Power 
analysis was calculated using the G-Power 
analysis program using the relationship between 
portion perception and BMI data from the Pişgin, 
D.M., 2019 (15) study, based on similar study 
results. Assuming a power of 0.80 and an alpha 
error of 0.05, the required number of participants 
for the study was calculated as 264. Data were 
collected by the researchers through face-to-
face surveys administered to adults within their 
social circle.

The research questionnaire consisted of four (4) 
sections: personal information, anthropometric 
measurements, a body image scale, and images 
related to portion perception. The first section 
sought general information, age, and gender.

The second section collected body weight (kg) 
and height (cm) based on the participants’ 
statements. Body Mass Index (BMI) was 
calculated and recorded using the formula = 
[body weight (kg) / height (cm)] According to 
the World Health Organization (WHO) BMI 
classification, individuals with a BMI below 
18.5 are classified as “Underweight/Thin,” 
those between 18.5 and 24.9 as “Normal,” those 
between 25 and 29.9 as “Pre-obese/Overweight,” 
those between 30 and 30.9 as “Obese/Obese,” 
and those above 40 as “Morbidly Obese/

Excessively Obese.” (16). Individuals were 
grouped as underweight, normal weight, pre-
obese, and obese according to the WHO Body 
Mass Index (BMI) classification. However, due 
to the insufficient number of individuals in the 
underweight and obese groups, the groups were 
combined to ensure reliable statistical analysis. 
In this context, underweight individuals 
were evaluated together with normal weight 
individuals, and pre-obese individuals were 
evaluated together with obese individuals. 
Participants in the study were grouped as “under 
25” and “over 25” based on their BMI. 

In the third section, participants were asked to 
indicate their body image by marking the shape 
closest to their own perception using the Stunkard 
Body Image Scale (17). This scale, which includes 
nine men and women figures ranging from thin 
to obese, was first developed by Stunkard and 
colleagues in 1983. For both men and women, 
figures 1 and 2 were considered “underweight,” 
figures 3, 4, and 5 were considered “normal,” 
figures 6 and 7 were considered “overweight,” 
and figures 8 and 9 were considered obese. The 
correspondence between the calculated BMI 
category and the way participants perceived 
themselves was examined. Accordingly, those 
who perceived themselves as overweight were 
considered “overweight,” those who perceived 
themselves as “underweight,” and those who 
chose a shape appropriate to their BMI category 
were considered “appropriate.”

The final section examined participants’ portion 
perceptions through the visual images (lettuce, 
potato, apple). The preparation of the plates in 
the images was based on adequate and balanced 
nutrition. In addition, previous studies were 
reviewed in determining the method for the 
visuals, and planning was made considering the 
specified methods (15,18,19). The visuals used 
plates with diameters of 15, 21, and 26 cm, and 
the foods were portioned as half, full, and 1.5 
portions (Full portion values were measured 
as 32 grams for lettuce, 97 grams for potatoes, 
and 195 grams for apples, and calculations were 
made based on these values for half and 1.5 
portions). The photographs were taken with a 
digital camera in a bright environment. Portion 
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sizes were determined in accordance with the 
recommendations of the Turkey Nutrition Guide 
(2022) (20). Participants were asked to make two 
types of assessments for each food. In the first 
group of photographs, the plate size was fixed, 

and the foods were prepared as half, full, and 1.5 
portions. In the second group of photographs, 
plates of three different sizes were prepared, each 
containing a half portion of the food. Evaluation 
was made based on the participants’ correct 

guess rates for each visual. Figures 1 and 2 show 
images for lettuce. Participants were asked to 
write their portion estimates in the blank boxes 
under each photo.

Data analysis

The obtained data were analyzed using SPSS 
22.0. Histogram curves, coefficient of variation, 
kurtosis-skewness values, detrended plots, 
and Kolmogrov-Simirnov analyses were 
performed to assess the data’s conformity to 
a normal distribution. Parametric tests were 
applied if three or more of the parameters met 
normality. Frequency and percentage were used 
as descriptive measures in the analyses, mean 
and standard deviation were used as central 

clustering measures. Chi-square analysis was 
also used to compare data presented as number-
percentage distributions, and Student’s t-test was 
used for data presented as mean and standard 
deviation. P values below 0.05 were considered 
significant.

Ethical aspects of the study

The study received “Ethics Committee Approval” 
numbered E-15189967-050.01.04-454609 from 
the Aydın Adnan Menderes University Faculty 
of Health Sciences Non-Interventional Clinical 
Studies Ethics Committee. Artificial intelligence 
technologies were not used at any stage of 
the research or in the writing of the article. In 
addition, individuals were informed about the 

Figure 1: Images of lettuce prepared in different portions (half, full, and 1.5 portions) 
on plates of the same size

Figure 2: Images of lettuce prepared in the same portion on plates of different 
sizes.
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study, and informed consent was obtained. 
Helsinki Declaration of Human Rights was 
followed in the study.

Results

The study comprised a total of 264 participants. 
Twenty-six percent of the participants were men (n = 
68) and 74% (n = 196) were women. The mean ages 
for men and women were 24.08±7.13 and 25.72±8.05 
years, respectively. The participants’ mean BMI values 
were 22.34±4.02 and 27.58±12.15 kg/m2 for women 
and men, respectively. When classified according 
to BMI values a statistically significant difference 
was found between BMI values and distributions by 
gender (p<0.05) (Table 1). When individuals’ body 
image was examined, it was determined that more 
than half of the participants in both genders saw 
themselves as their actual body image. A statistically 
significant difference was observed in the distribution 
of body image by gender (p<0.05) (see Table 1).

The participants’ portion sizes were examined by 
stratifying them according to gender, BMI, and body 
image. Table 2 shows the distribution of correct 
guesses is shown for foods prepared in half, one (1), 
and one and a half (1.5) portions on plates of the same 
size. No statistically significant difference was found 
in guesses for lettuce based on gender. However, a 

statistically significant difference was found between 
the correct guess rates for half and one-and-a-half 
portions of potatoes and one-and-a-half portions of 
apples. Women were shown to have higher portion 
size estimation rates than men (p<0.05). When 
assessing BMI, the normal group cutoff value was 
used, and the assessment was based on individuals 
with a BMI of approximately 25 and above. For all 
foods, a statistically significant difference was found 
between correct guesses for one-and-a-half portions, 
and normal-weight individuals were found to have 
higher portion size estimation rates (p<0.05). In the 
evaluation made according to the body perception 
scale, no statistically significant difference was found 
in the correct estimation of portion sizes between any 
group (p>0.05).

The distribution of correct guesses for foods prepared 
in half portions on different sized plates is shown in 
Table 3. No statistically significant difference was 
found in the guesses for lettuce and potatoes by 
gender, however, a statistically significant difference 
was found between the correct guess rates for apples 
on a medium plate (p<0.05). Consequently, women 
subjects demonstrated a higher rate of accurate guesses 
for apples presented on a medium-sized plate (p < 
0.05). When making the BMI assessment, the normal 
group cutoff value was used, and the assessment was 
based on individuals with a BMI above and below 
25. Accordingly, a statistically significant difference 

Men (n:68) Women (n:196) p

Age (year) 25.72±8.05 24.08±7.13 0.114**

BMI (kg/m2) 27.58±12.15 22.34±4.02 0.001**

BMI (kg/m2) groups n (%) n (%)

     <25 33(48.5) 157(80.1) p<0.001*

     ≥25 35(51.5) 39(19.9)

Body Perception

     Under 9 (13.2) 13 (6.6)

0.037*
     Appropriate 45 (66.2) 114 (58.2)

     Above 14 (20.6) 69 (35.2)
**Student t test  *Chi square test

Table 1: Baseline charasteristics of individuals
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Table 2: Individuals' correct prediction rates for presentations of different portions on the same plate 
size

Lettuce1 Lettuce 2 Lettuce 3 Potatoes1 Potatoes 

2

Potatoes 

3 

Apple1 Apple2 Apple3

Gender n(%)

Women 171 (87,2) 170(86,7) 165 (84,6) 167(85,2) 157 (80,1) 155 (79,1) 149(76) 122(62,2) 140(74,9)

Men 55(80,9) 55(80,9) 51(75.0) 50(73,5) 47 (69,1) 40(58,8) 49(72,1) 46(67,6) 40(58,8)

p 0,198 0,241 0,075 0,030* 0,050 0,001* 0,516 0,425 0,012*

BMI n(%)

<25 164(86,3) 165(86,8) 161(85,2) 159(83,7) 153(80,5) 148(77,9) 144(75,8) 120(63,2) 141(74,6)

≥25 62(83,8) 60(81,1) 55(74,3) 58(78,4) 52(70,3) 47(63,5) 54(73) 48(64,9) 45(60,8)

p 0,599 0,236 0,039* 0,311 0,072 0,017* 0,635 0,796 0,027*

Body Perception Scale n(%)

Under 15(68,2) 17(77,3) 15(68,2) 16(72,7) 16(72,7) 15(68,2) 15(68,2) 15(68,2) 14(63,6)

Appropriate 138(86,8) 134(84,3) 129(81,6) 130(81,8) 123(77,4) 113(71,1) 119(74,8) 100(62,9) 107(67,7)

Above 73(88) 74(89,2) 72(86,7) 71(82,2) 66(79,5) 67(80,7) 64(77,1) 53(63,9) 65(78,3)

p 0,050 0,327 0,126 0,367 0,786 0,219 0,689 0,889 0,171

1: half portion, 2: 1 portion, 3: 1.5 portions               *Chi square test

Table 3: Individuals' correct prediction rates for presentations of the same portions on different plate 
sizes

Lettuce1 Lettuce 
2

Lettuce 3 Potatoes1 Potatoes 2 Potatoes 3 Apple1 Apple2 Apple3

Gender n(%)

Women 42 (21,4) 31 (15,8) 119(60,7) 133(67,9) 130(66,7) 134(68,4) 79(40,3) 42(21,4) 109(55,9)

Men 21(%30,9) 14(20,6) 42(61,8) 41(60,3) 40(58,8) 39(57,4) 29(42,6) 25(37,3) 35(53)

p 0,115 0,367 0,878 0,257 0,244 0,100 0,735 0,010* 0,686

BMI n(%)

<25 38(20) 24(12,6) 112(58,9) 130(68,4) 122(64,6) 128(67,4) 75(39,5) 37(19,6) 98(51,9)

≥25 25(33,8) 21(28,4) 49(66,2) 44(59,5) 48(64,9) 45(60,8) 33(44,6) 30(40,5) 46(63,9)

p 0,018* 0,002* 0,277 0,168 0,962 0,314 0,447 0,000* 0,081

Body Perception Scale n(%)

Under 7(31,8) 6(27,3) 13(59,1) 11(50) 12(54,5) 12(54,5) 9(40,9) 9(40,9) 13(61,9)

Appropriate 39(24,5) 28(17,6) 96(60,4) 105(66) 98(61,6) 100(62,9) 65(40,9) 39(24,5) 84(53,5)

Above 17(20,5) 11(13,3) 52(62,7) 58(69,9) 60(73,2) 61(73,5) 34(41) 19(23,2) 47(56,6)

p 0,515 0,285 0,926 0,216 0,121 0,136 1,000 0,216 0,729

1: 15cm plate, 2: 21cm plate, 3: 26cm plate         *Chi square test
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was found between the correct guesses for small 
and medium lettuce and medium apple servings in 
different BMI groups (p<0.05). Consequently, the 
slightly overweight/obese (BMI ≥25) group had lower 
rates of correct guesses for small and medium lettuce 
servings and medium apple servings in different plates 
(p<0.05). In the assessment based on the body image 
scale, no statistically significant difference was found 
between the groups in terms of correct guessing of 
portion sizes.

Discussion and Conclusion

According to the results of this study, individuals’ 
ability to accurately estimate portion size showed 
significant differences based on gender and BMI 
for certain foods and evaluation conditions, but 
no significant difference was found based on body 
image. Specifically, women and individuals with 
a BMI below 25 showed higher accuracy rates in 
visually estimating both different portions on 
the same plate and the same portions presented 
in different plate sizes. In contrast, overweight/
obese individuals more frequently misestimated 
portions presented in small and medium-sized 
plates. This may be related to impaired portion 
perception and decreased sensitivity to visual 
cues with increased body weight. The lack of 
influence of body image on portion estimation 
suggests that environmental factors (plate size, 
portion presentation) play a more dominant 
role in portion perception, regardless of how 
individuals perceive themselves. These findings 
indicate that adjusting plate and portion sizes can 
support portion control, especially in overweight 
individuals.

Individuals’ food consumption can be influenced 
by many factors, some of which are environmental 
factors. The size of the plate or portion sizes used 
are also important environmental factors (21). 
Changes in serving sizes can affect daily energy 
intake and are therefore associated with long-
term changes in body weight (22).

Portion sizes and individual perceptions of 
portion sizes can vary. The plate sizes or styles 
used influence portion perception. A study 
examining body image and portion estimations 
in university students found that gender was 

an influential factor in portion estimations, and 
it was noted that both different amounts and 
different plate sizes contributed to differences in 
choices (23). This study used three different food 
types for evaluation. Accordingly, gender did not 
have a significant effect on every food or every 
evaluation method. However, in evaluations 
where significant differences were observed, 
women were found to have higher rates of 
accurate portion size estimation. Another study 
conducted with university students evaluated 
the presentation and predictability of pasta in 
different portion sizes, and found that serving it 
on smaller plates altered perceived portion size 
(19). While some studies examining different 
plate sizes and portion sizes found that portion 
perception was affected, (7,24,25) other studies 
demonstrated that different sizes or portion sizes 
had no effect on portion perception (26-28). This 
study found that body perception did not make 
a difference based on the results of assessments 
using different plate sizes; BMI and gender made 
a difference in several assessments, and women 
and normal-weight individuals were more likely 
to accurately estimate portion sizes. 

According to study results, patients with excess 
body weight (overweight and obese) tend to 
underestimate the energy value of full meals 
compared to those with a normal BMI, but this 
result is not statistically significant (29). There 
are also studies indicating that plate size has 
little or no effect on food consumption (30,31). 
A systematic review also found that plate size 
has a limited effect on food consumption (32). 
An evaluation conducted by presenting the 
same amount (1 portion) of four different foods 
in three different plate sizes on the same plate 
found no relationship between gender and 
plate size. It has been suggested that plate size 
may be a factor in body weight management 
(15). The estimation of standard portion sizes 
in university students was investigated, and it 
was noted that the rate of correctly estimating 
standard portions of 10 foods was higher in 
women than in men (18). In our study, a limited 
difference in portion size accuracy was observed 
when evaluating by gender. Considering that 
portion size and preferences are also related 
to psychological state, a study showed that 
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emotional eating behavior is an influential factor 
(33). However, no evaluation of psychological 
state was made in our study. Body perception 
refers to the assessment of how individuals 
view themselves based on their current body 
size. Studies on body perception and nutritional 
status have addressed eating attitudes, eating 
more/less, and obesity development (34-36). A 
study conducted with university students used 
a different method to assess body perception 
and found that body perception scores varied 
depending on participants’ perceptions of their 
weight (37). A similar study also indicated that 
certain eating-related factors can influence 
individuals’ body perception (38). A study 
conducted with adults indicated a significant 
relationship between body perception and diet 
quality, concluding that establishing healthy 
eating habits is important (39). Our study found 
that more than half of the participants viewed 
themselves as their current size based on their 
body perception assessments. Furthermore, 
it appears that differences in body perception 
are not a significant variable contributing to 
differences in portion size perception.

In conclusion, while the study yielded results 
similar to those reporting that overweight 
individuals tend to underestimate energy 
content, the fact that this effect was not evident 
in every assessment supports the conflicting 
findings in the literature. Furthermore, the 
study’s lack of a decisive role for body image 
in portion perception suggests that visual and 
environmental cues (plate size, presentation 
style) may be more dominant than psychological 
and perceptual processes in portion perception. 
This indicates that portion perception is 
multifactorial and can yield variable results 
in different populations, offering a significant 
contribution to explaining the inconsistencies 
in the literature. The fact that this study was 
conducted with individuals recruited from the 
researchers’ social circle is a limitation. Future 
research should be planned with a broader 
scope and a larger sample size. The visuals used 
in this study were prepared using a single food 
item. It may also be recommended to evaluate 
the effect on portion perception by conducting 
assessments with visuals prepared using mixed 

dishes. In addition, no restrictions were placed 
on BMI or gender in this study. However, 
more detailed studies specifically focusing on 
the obese/overweight group or gender would 
contribute to the literature.
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Abstract

Objective: The aim of this study is to valorise fish 
bones and scales in a cookie recipe to increase fish 
consumption of children and reevaluate wasted fish 
by-products. Thus, this culinary application tested 
whether a value-added, protein-rich ingredient can 
be used to prepare cookies for children and also serve 
sustainable gastronomy and sustainable development 
goals in the context of zero hunger, good health and 
well-being, responsible consumption and production 
and life below water. 

Material and method: Two different types of cookies 
were produced by using fish scales and bones. Scales 
and bones of just one fish species, namely sea bass, 
was used in the recipes.

Results: Fishy odor could not be eliminated when 
both bones and scales were added; yet, no odor was 
detected when only scales were used. 

Conclusion: This research demonstrates how fish 
scales can be used as a functional ingredient to 
improve the nutritional profile of baked goods 
without degrading their sensory qualities. By turning 
what is usually considered waste into a useful, edible 
resource, the study also highlights the significance of 
circular food systems. In this sense, the study helps 
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to promote sustainable food innovation practices and 
lessen food waste. To increase product acceptability 
and broaden applications, future research could look 
into odor-reduction techniques, different flavour 
masking, or the addition of different fish species.

Özet

Amaç: Bu çalışmanın amacı çocukların balık tüketimini 
artırmak amacıyla kurabiye tarifinde balık kılçığı ve 
pullarının değerlendirilmesi ve israf edilen balık yan 
ürünlerinin yeniden değerlendirilmesidir. Böylece, bu 
mutfak uygulaması, besin değeri ve protein açısından 
zengin bir bileşenin çocuklara yönelik kurabiye 
hazırlamak için kullanılıp kullanılamayacağını test 
ederken, aynı zamanda sürdürülebilir gastronomi 
ve sürdürülebilir kalkınma hedeflerinden sıfır 
açlık, iyi sağlık ve refah, sorumlu tüketim ve üretim 
ile su altında yaşama da katkı sağlamak amacını 
taşımaktadır. 

Gereç ve Yöntem: Balık pulları ve kemikleri 
kullanılarak iki farklı kurabiye çeşidi üretilmiştir. 
Tariflerde tek bir balık türü olarak levrek pulları ve 
kılçıkları kullanılmıştır.  

Bulgular: Hem kemik, hem de pul eklenerek 
hazırlanan kurabiyelerde balık kokusu tam olarak 
giderilemezken; sadece pul kullanılarak hazırlanan 
kurabiyelerde herhangi bir koku tespit edilmemiştir. 

Sonuç: Bu araştırma, balık pullarının duyusal 
özelliklerini bozmadan fırınlanmış ürünlerin besin 
profilini iyileştirmek için nasıl işlevsel bir bileşen 
olarak kullanılabileceğini göstermektedir. Çalışma, 
genellikle atık olarak kabul edilen şeyi faydalı, 
yenilebilir bir kaynağa dönüştürerek döngüsel 
gıda sistemlerinin önemini de vurgulamaktadır. Bu 
anlamda, çalışma sürdürülebilir gıda inovasyonu 
uygulamalarını teşvik etmeye ve gıda israfını 
azaltmaya yardımcı olmaktadır. Ürünün kabul 
edilebilirliğini artırmak ve uygulamaları genişletmek 
için gelecekteki araştırmalar koku azaltma tekniklerini, 
farklı tat maskeleme yöntemlerini veya farklı balık 
türlerini inceleyebilir.

Introduction

The importance of sustainability and zero waste 
has been strongly emphasized in the last century 
due to serious global crisis (1,2). The world’s 
resources are faced with extinction because of 
excessive and unconscious use by human beings; 
overfishing; pollution and climate change being 

the most prominent ones for marine ecosystem. 
Sustainable practices can help the improvement 
of world ecosystem in many ways (3-5). Ocean 
or sea water has an important role and impact on 
the overall health and sustainable development 
of the planet. It supports all life by producing 
oxygen, absorbing carbon dioxide, recycling 
nutrients, and regulating global climate and 
temperature. As a source of food and livelihood 
for a significant part of the global population, as 
well as the tourism industries, the oceans have 
the potential to achieve the major sustainable 
goals of eliminating hunger and poverty (6). One 
of the ways to support sustainability with zero 
waste goal is to utilize marine by-products that 
is treated as waste.

By considering the relationship between 
sustainable gastronomy and the protection of 
marine ecosystem, this study aims to contribute 
to how a sustainable culinary application can be 
built by using fish waste by-products, scales and 
bones in current study, in a recipe development. 

Türkiye is a peninsula with seas on three sides. 
Although the seas are rich in fish varieties, its 
consumption is much lower when compared to 
other countries. There are multiple reasons of 
this situation; financial impossibilities, eating 
habits, education, regional differences etc. (7,8).

According to authorities in nutritional science, 
fish has an important contribution to human 
development, both mentally and physically; thus, 
they emphasize the importance of consuming 
fish regularly, especially during childhood (9-
11). Fish is of high nutritional value when taken 
as a whole but most of the time bones and scales 
are often thrown away. These two parts of the 
fish become edible using different techniques. 
Despite cold chain practices, only 50-60% 
of the fish can be consumed; it is possible to 
increase this rate to 90% with different culinary 
applications (12).

There is a need for integrating aquaculture waste 
with gastronomy and culinary arts to valorize 
wasted resources while heightening their 
nutritional and flavourful potential. Utilizing 
aquaculture waste to create culinary delights 
would be an example for using resources more 
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sustainably while introducing new gastronomic 
experiences (13). Thus, it is aimed to make 
cookies by using fish scales and bones to develop 
a healthy snack for children that contains fish. 
The ultimate goal is to create a cookie rich in 
nutritional value that can be consumed by those 
children who refuse to eat fish but love cookie 
type snacks. Such a cookie trial can also be a good 
example for sustainable gastronomy practices as 
well.

Fish is a food with high nutritional value and has 
numerous significant positive effects on health. 
Fish is well-known for being a high-quality 
protein source. Protein is necessary for immune 
system support, muscle growth, and tissue 
repair. It also includes a variety of nutrients, 
including minerals as zinc, selenium, and iodine 
and vitamins as D, B12, and A. Regular fish 
eating can also lower inflammation, enhance 
mood, maintain eye health, and even lower the 
incidence of type 2 diabetes (14).  Omega-3 fatty 
acids can enhance cognitive performance and 
lower the risk of cognitive impairment linked 
to aging. They are essential for brain growth 
and function. Fish, which is particularly high 
in omega-3 fatty acids, has anti-inflammatory 
properties, dilates blood vessels, lowers blood 
pressure, and promotes heart health (15). The 
highest concentration of n-3 polyunsaturated 
fatty acids may be found in fish and seafood. It 
has been observed that polyunsaturated fatty 
acids, namely EPA and DHA derived from fish 
oil, are highly effective in lowering the risk of 
heart attacks, strokes, hypertension, cardiac 
arrhythmias, diabetes, rheumatoid arthritis, 
depression, cancer, and brain development (16-
18). One of the most prevalent minerals in the 
human body is calcium. It combines biomolecules 
to generate a wide range of complex compounds, 
particularly with the proteins that build cartilage 
and bones. Fish, particularly the little native 
species, are excellent providers of calcium. 
Among the fish that are rich in calcium are the 
tiny native species. All of the soft bones from 
this fish are consumed intact and can be a great 
source of calcium (19, 20).

Fish constitutes an important part of the dietary 
recommendations for children with malnutrition, 

and is a food that can be safely consumed by 
growing children, pregnant and lactating women, 
those with cardiovascular diseases and those 
who should not consume red meat (21). Children 
who have malnutrition may end up with serious 
short-term as delayed cognitive development, 
medium-term as worse school accomplishment, 
and long-term as non-communicable chronic 
illnesses problems. Fish has been recognized 
as an important source of high quality animal 
protein required for bodybuilding and other 
physiological functions in children compared 
to adults. Besides, during childhood stage, the 
provision of adequate protein intake is very 
crucial for the overall growth and development 
into adulthood. As fish is tender and easily 
digested than meat, its consumption in children 
would be an excellent source of calcium and 
fluorine essential for the development of strong 
bones and teeth (22). The regular function of 
tissues and the central nervous system, as well 
as the growth and mineralization of bones, 
depend on calcium. Additionally, it is important 
for blood clotting. The highest consumption of 
phosphorus, calcium, and fluorine occurs when 
young fish are eaten with their bones in (23).

There are some significant differences in fish and 
seafood consumption between countries; China 
ranking first with 57,474 million tons annually 
whereas Türkiye comes almost at the bottom 
of the list with 465 thousand tons. Although 
Türkiye has the advantage of access to fish and 
seafood, fish consumption is an average of 5.52 
kg per person per year. However, these figures 
are below the world average, which shows 
that Türkiye needs to go a long way in aquatic 
products consumption (24). In the future, 
consumption of aquatic products is expected 
to increase as people are turning to healthier 
eating habits and that the contribution of the 
aquaculture industry to the global economy is 
increasing (25). As a result, seafood consumption 
will continue to increase both worldwide and in 
Türkiye. It is time for Türkiye to stand out in 
the aquaculture sector and play a greater role 
in global fish consumption. We should be aware 
that seafood is a nutritious and healthy nutrition 
option and direct our consumption habits 
accordingly (26).
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Materials and Methods

The methodology adopted new product 
development stages; starting with idea 
generation, followed by idea screening, concept 
development and testing, and prototype 
product development, Yet; marketing strategy 
development, business analysis, test marketing 
and commercialization stages were eliminated 
as the main objective of the study was limited 
to exprimental product development rather 
than commercialization of the product. The 
systematic process for the product development 
can be summarized as follows:

• Idea Generation: literature review, 
observations of children’s fish consumption, and 
parental feedback to identify the opportunity of 
incorporating fish by-products into snack foods.

• Idea Screening: a preliminary market scan for 
similar products and a short exploratory survey 
with parents to evaluate product acceptability.

• Concept Development and Testing: 
determination of product type as cookies based 
on children’s high preference for sweet bakery 
items.

• Product Development: multiple trials 
using fish bones and scales in different ratios 
and processing methods to optimize recipe 
formulation.

While researchers’ observations, fish 
consumption statistics and literature review 
were used to identify the need for incorporating 
fish by-products into children’ snack at the idea 
generation stage; the market was scanned to 
find out whether similar products exist at the 
idea screening stage. Also, a short survey was 
conducted with parents to collect data about 
their children’s fish consumption. Concept 
development and product testing stages 
included main product selection as cookie since 
it is one of children’s favorite. Various techniques 
were practiced and trials were made to modify 
recipes. 

Ethical Aspect of the Research

The study adhered to ethical guidelines, 
ensuring the confidentiality and anonymity of 
all participants. Informed consent was obtained 
from each participant prior to data collection. 
İzmir University of Economics Ethics Committee 
validated the study with their ethics approval, 
which was obtained on 26.07.2024 with the 
reference number B.30.2.İEÜ.0.05.05-020-384.

Results

Survey Results Related to Children Fish 
Consumption

To collect data about children’s fish 
consumption habits, a short survey with six 
close-ended questions was created. The survey 
was administered online with 20 voluntary 
respondents; all of which were parenting 
children aged 5-12 years old in İzmir, Türkiye. 
Questions and their answers are indicated on 
Table 1 shown below:

The results indicated that children moderately 
liked fish; most children (55%) consumed fish 
only once or twice a month, whereas only 35% 
consumed it weekly. 70% of parents believed 
their children consumed fish in insufficicent 
amounts and they would prefer they consumed 
more. Lastly, they expressed their willingness to 
feed their children with fish by-product cookies 
and their children’s interest in cookies in general. 
These survey results supported children’s low 
consumption of fish as well as fish by-product 
cookies’ potential acceptability.

Product Development

Fresh sea bass scales and bones were obtained 
from a local supplier at the fish bazaar in 
Kaynaklar district of Buca, İzmir. Bones and 
scales went through separate treatments as 
shown in Table 2. The main objective was to 
dehydrate and powder both products. 

First, the scales were demineralized with 
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lactic acid and sodium chloride and then they 
were dehydrated. Next, bones were boiled 
and separated from proteins and unwanted 
substances, then they were dried and powdered. 

The scales were washed with a solution 
prepared with sodium chloride (NaCl) (non-
iodized industrial salt) and water at a ratio of 
10% of the scale weight and filtered. The scales 
were kept at 4°C for 24 hours with the solution 
prepared using the same ratio. The solution 
was refreshed every 12 hours.  At the end of 
24 hours, the scales were drained and washed 
with water. Then washed with distilled mineral 
water and rinsed. After that, scales were treated 
in lactic acid solution with a 1:10 (w/w) ratio at 
room temperature for 3 hours. The scales were 
then washed with mineral-free water until the 
pH value was neutral. And lastly, scales were 
dehydrated at 60-65°C for 72 hours. The process 
is shown in Figure 1:

Fish bones were also treated as depicted in 
Figure 2. After placing the sea bass bones in a 
pot, water was added to cover them. It was boiled 
for 30 minutes until the bones were cooked and 
drained. The protein, blood and unwanted 
particles were separated from the bones. The 
bones were broken at the joints so that they could 
dehydrate evenly.

The oven and solar drying techniques used in 
the first trial deteriorated the smell of the bones. 
The second drying process was done using a 
dehydration machine. It was dried for 72 hours 
at 60-65°C and powdered using a spice grinder.

The scales could not be converted into powder 
form effectively due to their flexible structure. 
Instead, they were fried in olive oil until crisp. 
Flour, brown sugar, granulated sugar, dark 

Table 1. Children’s fish consumption

Questions Options f % n

Does your child like fish? Not at all 3 15% 20

Slightly 5 25%

Moderately 6 30%

Very 3 15%

Extremely 3 15%

How often does your child consume fish? 1-2 times a month 11 55% 20

1-2 times a week 7 35%

2-3 times a month 2 10%

Do you think your child is consuming 
enough fish?

yes 6 30% 20

no 14 70%

Would you like your child to consume more 
fish?

yes 18 90% 20

no 2 10%

Does your child like to eat cookies? yes 17 85% 20

no 3 15%

Would you like to increase their fish 
consumption with a cookie made with fish 
bones and scales?

yes 16 80% 20

no 4 20%
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chocolate, white chocolate and milk chocolate, 
eggs, baking powder, baking soda and fish 
scales were the main ingredients used to make 
the first trial. After all the products were mixed, 
they were baked at 180°C for 10 minutes in a 
convection oven. Recipe outcome is shown in 
Figure 3.

The study showed that while fish scales can be 
successfully added to cookies, fish bones need 
additional processing innovations such as finer 
milling or masking agents or addition of flavors 
such as cocoa, spices to enhance their sensory 
qualities.

Discussion and Conclusion

In order to increase children’s consumption 
of fish, the current study investigated the 
viability of using fish scales and bones—which 
are usually thrown away as processing by-
products—in cookies. The results offer a number 
of insights into the technological difficulties and 
nutritional potential of this kind of approach. 

According to the literature-based nutritional 
analysis, fish scales provide collagen peptides 
and proteins that may improve the health of 
the bones and skin, while fish bones are a great 
source of calcium, phosphorus, and collagen 
(27-30). Given that childhood calcium deficiency 
can result in long-term developmental issues, 
this finding is significant. According to earlier 
studies on the use of fish by-products, odor 
can be reduced by using sophisticated drying 
techniques, enzymatic hydrolysis, or the addition 
of flavor-masking ingredients like cocoa, spices, 
or strongly flavoured inclusions (15).

The Sustainable Development Goals (SDGs), 
especially Zero Hunger (SDG 2), Good Health and 
Well-Being (SDG 3), Responsible Consumption 
and Production (SDG 12), and Life Below Water 
(SDG 14), are directly impacted by the value-
adding of fish byproducts. This study provides 
a tangible illustration of how sustainable 
gastronomy can promote environmental 
preservation and human health by turning low-
value waste into nutrient-rich foods.

Table 2. Treatment of fish scales and bones

Fish by-product Treatment

scales

washing rinsed in a 10% NaCl solution relative to their weight, kept at 4 
°C for 24 hours, and the solution was refreshed every 12 hours

demineralization treated in lactic acid solution (1:10 w/w) for 3 hours at room 
temperature until neutral pH was reached after repeated 
washing with distilled water.

drying dehydrated at 60–65 °C for 72 hours.

grinding/frying fried in olive oil until crisp since grinding didn’t work effectively

fish bones

washing washed thoroughly under water

boiling boiled for 30 minutes until softened

drying oven dried and solar dried; yet, resulted in undesirable odors; 
a dehydration machine was employed at 60–65°C for 72 hours.

grinding ground using a spice grinder; however, particle size was coarser 
than expected
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It could be said that the current products 
relatively satisfied the expectations although it 
was developed in a commercial kitchen setting. 
Thus, the grinder used to grind the bones into 
flour did not yield the desired result; a finer 
flour, which was supposed to have a smoother 
texture. The fishy odor and taste from the bones 
could not be eliminated and the fishy odor 
continued to emanate from the cookie as well. 
Yet, the scales didn’t give off undesirable odors 

and aroma after demineralization treatment. 
Also, the grinder that was used could not shred 
the scales due to its flexible structure. Scales were 
first fried in olive oil to make them crispy and 
then they were added to the cookie.  As a result, 
the first trial formula that was incorporated with 
only scales had an odorless and crispy texture. 
The second cookie made with fish bone and fish 
scales together had a fishy smell and a texture 
of hard crumbs. Therefore, future research 

Figure 1. Fish scale dehydration process

Figure 2. Fish bone dehydration process
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should concentrate on improving formulation 
and processing technology to strike a balance 
between sensory acceptability and nutritional 
enrichment. 

The idea of sustainability is now essential to 
every aspect of modern life. To guarantee the 

conservation and sustainable use of marine 
resources, especially in the Mediterranean 
region, a number of studies and initiatives are 
being carried out. In terms of fish production 
and capture fisheries, Türkiye is one of the top 
European nations, with steadily rising production 

Figure 3. Cookie recipe development

In the second product trial, 1/4 of the flour that 
ground fish bones and the same amount of fish scales 
were added and the second cookie was formed with 

the same ingredients explained above. Formulas are 
summarized on Table 3

Table 3. Product trial formulas

Texture Aroma Appearance Acceptability

Formula A produced 
a crispy 
texture 

no 
detectable 
fish odor

no difference 
when 
compared to 
classic cookies

promising 
for further 
development

Standard cookie dough (wheat flour, 
brown sugar, granulated sugar, butter, 
eggs, baking powder, baking soda, mixed 
chocolate chips) supplemented with fried 
fish scales at 5% of flour weight.

Formula B

In addition to scales, ground fish bone 
powder was incorporated by substituting 
25% of wheat flour with bone flour.

produced 
hard, 
coarse 
crumbs

persistent 
fishy odor

slightly 
different  when 
compared to 
classic cookies

not acceptable at 
its actual form
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volumes. However, despite their potential as 
a nutritional resource, a large percentage of 
fish by-products, such as bones and scales, are 
frequently discarded and remain underutilised. 
Emerging initiatives in recent years have aimed 
to encourage the recycling and value-adding of 
these byproducts.

Türkiye lags behind many other countries in 
terms of per capita fish consumption, despite 
its strong position in fish production. Despite 
the fact that fish is acknowledged as an essential 
dietary component that supports both physical 
and cognitive development during childhood, 
this disparity is especially noticeable among 
children, who consume less fish than adults.

In order to support the sustainability of marine 
ecosystems and promote creative gastronomic 
practices, the current study was created to assess 
fish by-products within the parameters of the 
zero-waste approach. Despite the established 
developmental benefits of fish, children were 
chosen as the main target group because of 
their relatively low levels of consumption. In 
order to achieve this, the study concentrated on 
using fish scales and bones, which are normally 
discarded, to create a cookie recipe that appeals 
to kids’ palates. To evaluate their potential for 
producing a palatable and sustainable food 
product, seabass bones and scales were added to 
the recipe during the experimental phase.

The resulting cookie can be refined with 
collaborative studies with other related academic 
disciplines such as food engineering and 
aquaculture and fisheries. These collaborations 
could support validation of nutritional claims 
with laboratory analyses. A more detailed analysis 
of the nutrient composition of fish bones and 
scales would be particularly supporting to reveal 
the potential contributions of macronutrients 
that are critical for the growth and development 
of children. Sensory evaluations with children 
would help to determine which masking agents 
and flavors could be used to eliminate fish odor. 
Fish by-product cookies stand as an innovative 
approach towards sustainable gastronomy and 

child-friendly snack if the remaining challenges 
are resolved.
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Abstract

Objective: This study aims to elucidate the pivotal role 
of industrial microbiology in advancing fermented 
and functional foods within gastronomy. It focuses 
on identifying key microorganisms, their metabolites, 
and fermentation conditions, alongside assessing 
nutritional enhancements, shelf-life extension, 
functional bioactive compounds, and economic 
impacts of fermentation processes.

Material and Method: A comprehensive analysis was 
conducted on major fermentative microorganisms 
including Lactobacillus plantarum, Saccharomyces 
cerevisiae, and Aspergillus oryzae, among others. 
Nutritional and functional properties were evaluated 
pre- and post-fermentation across diverse food 
matrices. Industrial enzyme activities and microbial 
contamination risks were assessed. Statistical methods 
including Pearson correlations, multiple regression, 
ANOVA, and chi-square tests analyzed fermentation 
efficiency, health benefits, pathogen reduction, and 
consumer preferences.

Results: Fermentation significantly enhanced protein 
content (e.g., soybeans 36→39 g/100g), probiotics (up 
to 10⁹ CFU/g), vitamins (B12 increased notably), 
antioxidants, and extended shelf life by up to 1800% 
(soybeans to miso). Key bioactives such as probiotics 
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and polyphenols conferred gut, cardiovascular, 
and immune benefits. The fermented foods market 
showed robust growth globally (CAGR 7.9–9.5%). 
Enzymes like amylase and protease dominated 
industrial applications. Strong positive correlations 
were observed between probiotic count and protein 
increase (r = 0.82, p = 0.0005), fermentation time 
and antioxidant increase (r = 0.75, p = 0.001), and 
temperature with lactic acid production (r = 0.68, 
p = 0.005). A significant negative correlation was 
found between pH and pathogen reduction (r = 
–0.72, p = 0.002). Pathogen reduction was statistically 
significant (ANOVA F = 14.6, p = 0.0008). Consumer 
surveys showed high preference for fermented foods, 
particularly in Asia (88%) and Europe (75%).

Conclusion: Industrial microbiology is transformative 
in gastronomy by optimizing fermentation to produce 
nutrient-rich, functional foods with extended shelf life 
and significant health benefits, driving robust market 
expansion. This microbial revolution underscores 
fermentation’s role in sustainable food innovation and 
global consumer acceptance.

Özet

Amaç: Bu çalışma, endüstriyel mikrobiyolojinin 
gastronomide fermente ve fonksiyonel 
gıdaların gelişimindeki kritik rolünü açıklamayı 
amaçlamaktadır. Ana mikroorganizmalar, 
metabolitleri ve fermantasyon koşullarının 
belirlenmesinin yanı sıra, besinsel iyileşmeler, 
raf ömrü uzatımı, fonksiyonel biyoaktif bileşikler 
ve fermantasyon süreçlerinin ekonomik etkileri 
değerlendirilmektedir.

Materyal ve Yöntem: Lactobacillus plantarum, 
Saccharomyces cerevisiae ve Aspergillus oryzae gibi başlıca 
fermente mikroorganizmalar üzerinde kapsamlı 
analizler yapılmıştır. Farklı gıda matrikslerinde 
fermantasyon öncesi ve sonrası besinsel ve 
fonksiyonel özellikler değerlendirilmiştir. Endüstriyel 
enzim aktiviteleri ve mikrobiyal kontaminasyon 
riskleri incelenmiştir. Fermantasyon verimliliği, 
sağlık faydaları, patojen azaltımı ve tüketici tercihleri 
Pearson korelasyonları, çoklu regresyon, ANOVA ve 
ki-kare testleri kullanılarak analiz edilmiştir.

Bulgular: Fermantasyon, protein içeriğini (örneğin 
soya fasulyesi 36→39 g/100g), probiyotik sayısını (10⁹ 
CFU/g’ye kadar), vitamin B12’yi, antioksidanları 
önemli ölçüde artırmış ve raf ömrünü %1800’e kadar 
(soya fasulyesinden misoya) uzatmıştır. Probiyotikler 
ve polifenoller gibi ana biyoaktif bileşikler bağırsak, 
kardiyovasküler ve bağışıklık faydaları sağlamıştır. 
Fermente gıda pazarı küresel olarak güçlü bir büyüme 
göstermiştir (%7,9–9,5 CAGR). Amilaz ve proteaz 

gibi enzimler endüstriyel uygulamalarda baskındır. 
Probiyotik sayısı ile protein artışı arasında güçlü pozitif 
korelasyon (r = 0.82, p = 0.0005), fermantasyon süresi 
ile antioksidan artışı arasında pozitif korelasyon (r = 
0.75, p = 0.001), sıcaklık ile laktik asit üretimi arasında 
orta derecede pozitif korelasyon (r = 0.68, p = 0.005) 
gözlenmiştir. pH ile patojen azaltımı arasında anlamlı 
negatif korelasyon (r = –0.72, p = 0.002) bulunmuştur. 
Patojen azaltımı istatistiksel olarak anlamlıdır 
(ANOVA F = 14.6, p = 0.0008). Tüketici anketleri, 
özellikle Asya (%88) ve Avrupa (%75) bölgelerinde 
fermente gıdalara yüksek tercih göstermektedir.

Sonuç: Endüstriyel mikrobiyoloji, fermantasyonu 
optimize ederek besin değeri yüksek, fonksiyonel 
ve uzun raf ömürlü gıdaların üretimini sağlayarak 
gastronomide dönüşüm yaratmaktadır. Bu mikrobiyal 
devrim, sürdürülebilir gıda inovasyonunda ve 
küresel tüketici kabulünde fermantasyonun önemini 
vurgulamaktadır.

Introduction

Fermented foods are foods and beverages 
produced through controlled microbial growth 
and enzymatic conversions of food components 
by microorganisms such as bacteria, yeasts, 
and molds (1, 10). This natural or controlled 
fermentation process leads to biochemical 
transformations that improve the food’s shelf 
life, flavor, texture, nutritional profile, and 
safety. Common fermented foods include dairy 
products like yogurt and cheese, fermented 
vegetables such as sauerkraut and kimchi, 
fermented soy products like miso and tempeh, 
fermented beverages including kombucha and 
kefir, as well as bread and fermented meats 
(1, 12). These foods benefit from the metabolic 
activities of microorganisms, particularly lactic 
acid bacteria (LAB), which produce organic 
acids, antimicrobial compounds, and bioactive 
peptides contributing to food preservation and 
health benefits (2).

The term ‘probiotic’ refers to live microorganisms 
which, when administered in adequate amounts, 
confer health benefits to the host, primarily by 
improving or restoring gut flora balance (3). 
Probiotics are mainly strains of Lactobacillus, 
Bifidobacterium, and certain yeasts that survive 
gastrointestinal transit, adhere to the intestinal 
mucosa, and interact beneficially with the 
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immune system (1). These microorganisms 
enhance digestion, inhibit pathogenic bacteria, 
and contribute to metabolic functions such 
as vitamin synthesis and modulation of 
inflammatory responses (3, 32). Probiotics are 
often incorporated into fermented foods and 
dietary supplements to promote gut health and 
overall wellbeing (2).

Industrial microbiology employs advanced 
techniques to optimize fermentation processes 
for consistent, safe, and scalable production of 
fermented and functional foods. These include 
strain selection and improvement through genetic 
and metabolic engineering, controlled starter 
culture preparation, and precision fermentation 
technologies that allow targeted production of 
metabolites such as organic acids, enzymes, and 
bioactive compounds. Bioreactor design and 
monitoring, coupled with omics technologies 
(genomics, proteomics, metabolomics), facilitate 
real-time control of fermentation parameters to 
enhance yield, flavor, nutritional content, and 
safety. Techniques such as immobilized cell 
systems and co-culturing microbial consortia 
are also utilized to improve fermentation 
efficiency and stability. Additionally, industrial 
microbiology ensures compliance with stringent 
food safety regulations by employing rapid 
microbial detection methods and risk assessment 
tools.

Fermented foods have played a crucial role in 
human nutrition and gastronomy for centuries, 
providing essential nutrients, enhanced 
flavors, and extended shelf life (1, 2). Industrial 
microbiology has significantly advanced the 
field of food fermentation, optimizing microbial 
processes for improved safety, quality, and 
functionality (3, 4, 5). The use of lactic acid 
bacteria   such as Lactobacillaceae in fermented 
foods has garnered considerable interest 
due to their probiotic potential and ability to 
enhance gut health (6, 7). The fermentation of 
cassava and corn, staple foods in Nigeria, has 
been extensively studied for their role in food 
security and nutritional enhancement (8, 9). 
Nigeria is chosen due to its heavy reliance on 
these staple crops and the cultural significance 
of their fermented products in the local diet. 

While the topic highlights Nigerian examples, 
it does not focus exclusively on fermented foods 
specific to that region; rather, it uses Nigeria as 
a representative case to explore broader themes 
in fermentation, food security, and nutrition 
in sub-Saharan Africa and other regions of the 
world. Lactobacillaceae are among the dominant 
microorganisms in these fermentations, 
contributing to the production of organic acids, 
bacteriocins, and exopolysaccharides that 
improve food safety and texture (10, 11). Studies 
have shown that traditional fermentation 
methods can be optimized using modern 
industrial microbiology techniques to enhance 
the viability and probiotic functionality of these 
bacteria (12, 13).

Probiotics have been widely recognized for their 
health benefits, including improved digestion, 
immune modulation, and potential antimicrobial 
properties against foodborne pathogens (14, 
15). Several strains of Lactobacillus isolated from 
fermented cassava and corn exhibit promising 
probiotic characteristics, including acid and bile 
tolerance, antimicrobial activity, and the ability 
to adhere to intestinal epithelial cells (16, 17). 
These beneficial properties are not exclusive to 
cassava and corn-based products but may also 
extend to fermented foods in general, indicating 
a broader potential for their application as 
probiotics. Functional food development aims 
to influence these properties to create innovative 
food products with enhanced health benefits (18, 
19).

Food safety remains a major concern in 
fermentation processes, as uncontrolled microbial 
activity can lead to contamination with harmful 
bacteria, toxins, or spoilage organisms (20, 21). 
Advanced industrial microbiology techniques, 
such as metagenomics and bioinformatics, 
allow for precise identification and selection 
of beneficial microbes while minimizing 
contamination risks (22, 23). The application of 
these technologies has improved the consistency 
and safety of fermented food products (24, 25). 
In addition to health benefits, fermented foods 
contribute to the sensory and gastronomic appeal 
of diets worldwide (26). The unique flavors and 
textures produced by microbial fermentation 
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are integral to many traditional cuisines, and 
optimizing these processes can enhance their 
market value (27, 28). As consumer demand for 
natural and functional foods grows, the food 
industry continues to explore novel fermentation 
techniques and microbial strains that offer both 
sensory and health benefits (29, 30).

Recent advances in industrial microbiology 
have enabled the large-scale production of 
fermented foods with standardized quality 
and safety parameters (31). The integration 
of biotechnological approaches, including 
genetic engineering and synthetic biology, is 
opening new possibilities for tailoring microbial 
metabolism to enhance food functionality (32, 
33). Future research should focus on further 
characterizing the probiotic potential of 
indigenous Lactobacillus strains and optimizing 
fermentation processes to maximize their health 
benefits (34).

Overall, the pivotal role of industrial 
microbiology in fermentation, food safety, 
and functional food development cannot be 
overstated. By harnessing microbial diversity 
and modern biotechnological advancements, the 
food industry can improve both the nutritional 
and gastronomic aspects of fermented foods (35, 
36, 37).

The purpose of this study is to explore the critical 
role of industrial microbiology in enhancing food 
nutrition and gastronomy through fermentation, 
food safety, and functional food development. 
It aims to highlight how microbial processes 
contribute to improving the nutritional value, 
sensory qualities, and safety of fermented foods 
while also promoting innovation in functional 
food production. Additionally, the study seeks to 
bridge the gap between traditional and modern 
food processing techniques, demonstrating 
the significance of industrial microbiology in 
developing sustainable and health-promoting 
food products.

Material and Method

Microbial selection and industrial 
applications

Microorganisms used in fermentation were 
selected based on their industrial relevance and 
metabolic activity. Data on microbial species, 
their fermentation substrates, key metabolites, 
and industrial market share were obtained from 
the Food and Agriculture Organization (FAO) 
Industrial Fermentation Report (35) and World 
Health Organization (WHO) Microbiology Data. 
The selection process ensured the inclusion of 
bacteria, yeast, and fungi commonly used in 
food fermentation.

Nutritional and functional analysis of 
fermented foods

Nutritional enhancement was assessed by 
comparing pre- and post-fermentation levels 
of protein, vitamin B12, probiotics, and 
antioxidants. Data were extracted from United 
States Department of Agriculture (USDA) 
Nutritional Database and National Institutes of 
Health (NIH) Fermentation Study (34). Samples 
of fermented foods, including miso, yogurt, 
sauerkraut, gari, and sourdough, were analyzed 
using standard biochemical assays. The protein 
content was measured using the Kjeldahl 
method; Vitamin B12 was determined via high-
performance liquid chromatography (HPLC); 
Probiotic Count was assessed using colony-
forming unit (CFU) enumeration on selective 
media; and the antioxidants was Quantified 
using the DPPH (2,2-diphenyl-1-picrylhydrazyl) 
assay.

Shelf-life extension analysis

The impact of fermentation on shelf life was 
determined using data from the Food and Drug 
Administration (FDA) Food Stability Report 
(2023) and World Health Organization (WHO) 
Fermented Foods Study. Food products such as 
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milk, cabbage, soybeans, wheat, and meat were 
stored under controlled conditions, and their 
shelf-life extension was recorded.

Unfermented vs. fermented shelf life: 
Assessed by monitoring spoilage indicators 
such as microbial growth, pH changes, and 
sensory evaluation. The formula for calculating 
the percentage extension of shelf life due to 
fermentation is presented in Equation 1: (16) 

     

     (1)	

Where:

Shelf Life of Fermented Food = Number of days/
weeks/months the fermented product remains 
safe and acceptable.

Shelf Life of Unfermented Food = Number of 
days/weeks/months the unfermented product 
remains safe and acceptable.

Functional compound analysis

Bioactive compounds in fermented foods were 
analyzed using data from NIH Functional 
Food Study (2023) and WHO Fermented Food 
Database. The following assays were conducted:

Probiotic viability: Measured by plating on 
MRS agar and counting CFUs.

Polyphenol content: Determined via Folin-
Ciocalteu method.

Organic acid quantification: Analyzed using gas 
chromatography-mass spectrometry (GC-MS).

Nattokinase and isoflavone levels: Assessed via 
enzyme-linked immunosorbent assay (ELISA) 
and spectrophotometry.

Market growth and consumer preference 
studies

Market trends were analyzed using data from the 
Statista Global Market Report (2023). Consumer 

preferences for fermented foods were obtained 
through surveys conducted in North America, 
Europe, Asia, Africa, and South America. Market 
growth was measured using compound annual 
growth rate (CAGR) calculations. Equation 2 
was used to calculate market growth rate (5). The 
formula for Compound Annual Growth Rate 
(CAGR) used to measure market growth is:

		  (2)

Where:

CAGR = Compound Annual Growth Rate

EV = Ending Value (Final Market Size)

BV = Beginning Value (Initial Market Size)

n = Number of years

Consumer preferences: Evaluated based on 
commonly consumed products and concerns 
such as sugar content, probiotic viability, and 
authenticity.

Statistical analyses

Several statistical methods were used to assess 
the impact of fermentation on nutrition, safety, 
and market trends:

a. Correlation analysis: Microbial Activity vs. 
Nutritional Enhancement

Pearson correlation coefficients (r) were 
calculated to determine the relationship between 
fermentation parameters and nutritional 
benefits. A significance level of 95% was used (p 
< 0.05).

b. Regression model: Fermentation time and 
nutrient enhancement

A multiple regression analysis was conducted 
to predict the effect of fermentation time (X1) 
and temperature (X2) on probiotic growth (Y). 
Equation 3 shows regression equation (5, 19): 
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Y = β0 + β1X1 + β2X2 + ε			  (3)

where Y represents probiotic CFU count, X1 
denotes fermentation time (hours), and X2 
represents fermentation temperature (°C). The 
adjusted R² value and p-values were analyzed 
for statistical significance.

c. ANOVA: Safety of fermented food vs. non-
fermented foods

A one-way ANOVA was conducted to compare 
pathogen levels in fermented and non-fermented 
foods. A high F-value and low p-value confirmed 
significant reductions in foodborne pathogens 
post-fermentation.

d. Predictive modeling: Global fermented 
foods market (2024-2030)

Forecasting was based on historical data and 
consumer demand trends. A linear regression 
model was applied to estimate market growth 
potential.

Industrial enzyme utilization

Data on industrial enzyme applications were 
obtained from the Institute of Food Science 
and Technology (IFST) Enzyme Market Report 
(2022). Enzymatic activity levels were measured 
in units per milligram (U/mg) for key enzymes 
such as amylase, protease, lipase, cellulase, and 
pectinase.

Food safety assessment

Microbial contamination risks in fermented 
foods were evaluated using data from the WHO 
Foodborne Pathogen Database (2023). Pathogen 
limits were assessed according to WHO, FDA, 
EFSA, USDA, and FAO regulations.

Pathogen screening: Conducted using selective 
culture methods.

Safe limit compliance: Evaluated against 
international safety standards.

Ethical approval 

The study is proper with ethical standards, it 
was approved by the Department of Biological 
Sciences (Microbiology), Benson Idahosa 
University on 26th February, 2024. The Ethics 

Committee approval number is ETH/2024/0026, 
granted on 26th February, 2024.

Results and Discussion

Table 1 and Figure 1 highlights the diversity 
and industrial relevance of key microorganisms 
utilized in food fermentation. Saccharomyces 
cerevisiae dominates with the highest industrial 
use at 45%, primarily attributed to its robust 
ethanol and CO₂ production across a moderate 
temperature range of 20–30°C, which aligns with 
the optimal conditions for beer, wine, and bread 
fermentation. This result is consistent with the 
findings of Patra et al. (12), who emphasized 
the yeast’s extensive applicability and efficiency 
in alcohol fermentation processes. Lactobacillus 
plantarum, with an industrial share of 22%, is 
pivotal in the production of kimchi, sauerkraut, 
and pickles. Its generation of lactic acid and 
bacteriocins at 30–37°C supports its dual role in 
preservation and probiotic enhancement. This 
result agrees with Anumudu et al. (1) and Yang 
et al. (4), who noted its significant contribution to 
food safety and functional product development. 
Aspergillus oryzae contributes 15% to the market, 
mainly through enzymatic activity (amylases 
and proteases) in soy-based fermentations like 
miso and sake at 25–37°C. Its enzymatic profile 
matches observations by Terpou and Rai (17), 
who reported its superior starch and protein 
degradation properties in traditional Asian 
fermentation systems. Bifidobacterium longum 
accounts for 12% of the industrial use, producing 
short-chain fatty acids crucial for gut health in 
probiotic dairy products at 36–39°C. This finding 
is in agreement with Gonzalez-Gonzalez et al. 
(14), who described its functional relevance in 
the human microbiome and dairy biotechnology. 
Lastly, Pediococcus acidilactici has the smallest 
market share at 6%, with its key role in sausage 
fermentation through lactic acid and diacetyl 
production at 25–35°C. Although its industrial 
footprint is smaller, its niche application in meat 
fermentation supports earlier reports by Fan et 
al. (13) and Adetuyi et al. (6) on its contribution 
to flavor development and food preservation. 
Overall, the market distribution in Table 1 
reflects not only the metabolic versatility of these 
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microorganisms but also their technological 
compatibility with specific substrates and 
temperature conditions. These results align with 
trends described by Patra et al. (12), confirming 
the dominant industrial roles of S. cerevisiae and 
lactic acid bacteria across various fermented 
food sectors.

Fermentation significantly enhanced the 
nutritional profiles of all evaluated food products 
in Table 2. Protein content increased modestly 
across all samples, with soybeans (miso) rising 
from 36 to 39 g/100 g and wheat (sourdough) from 
12 to 14 g/100 g, indicating proteolytic activity 

and improved amino acid bioavailability—
consistent with prior findings by Patra et al. 
(12) and Yang et al. (4). Milk fermentation into 
yogurt led to a notable protein increase (3.4 to 
4.2 g/100 g), supporting findings by Adetuyi et al. 
(6) on casein breakdown and peptide formation 
during lactic acid fermentation. A remarkable 
gain was observed in vitamin B12, previously 
absent in all raw products. Post-fermentation, 
miso contained 1.2 µg/100 g, and yogurt had 
0.8 µg/100 g. These increases align with microbial 
biosynthesis reported in fermented products by 
Banwo et al. (15) and Gonzalez-Gonzalez et al. 
(14). Sauerkraut and sourdough also showed 

Microorganism Type Fermented 
products

Key metabolites Optimal 
fermentation temp 
(°C)

Industrial use 
(% of market)

Lactobacillus 
plantarum

Bacteria Kimchi, 
Sauerkraut, 
Pickles

Lactic acid, 
bacteriocins

30–37 22%

Saccharomyces 
cerevisiae

Yeast Beer, Wine, 
Bread

Ethanol (4-
18%), CO₂

20–30 45%

Aspergillus oryzae Fungus Soy sauce, 
Miso, Sake

Amylases, 
Proteases

25–37 15%

Bifidobacterium 
longum

Bacteria Yogurt, 
Probiotic dairy

Short-chain 
fatty acids

36–39 12%

Pediococcus 
acidilactici

Bacteria Fermented 
sausages

Lactic acid, 
Diacetyl

25–35 6%

Table 1: Microorganisms used in fermentation and their industrial applications 

Figure 1: The market share of microorganisms used in industrial fermentation.
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measurable B12 enrichment, affirming microbial 
fortification during fermentation, in agreement 
with results from Patra et al. (12). Probiotic 
counts surged dramatically, exemplified by 
yogurt’s increase from 10⁵ to 10⁹ CFU/g and miso 
from 0 to 10⁸ CFU/g, which mirrors the microbial 
proliferation patterns described by Shilpashree 
et al. (3) and Mah & Ruiz-Capillas (19). The 
presence of viable probiotics in traditionally 
fermented foods like sauerkraut and sourdough 
(up to 10⁷ CFU/g) corroborates previous 
studies highlighting their role as carriers of 
live beneficial microbes (32). Antioxidant levels 

roughly doubled in most foods: soybeans (25 
to 50 mg/kg), cabbage (35 to 70 mg/kg), and 
wheat (20 to 45 mg/kg). These enhancements 
are attributed to phenolic compound release 
and microbial biotransformation, supporting the 
mechanisms proposed by Fan et al. (13) and Sun 
et al. (20). Particularly, cabbage’s antioxidant 
content increase reinforces its functional status, 
as outlined by Hilgendorf et al. (9). Collectively, 
the results demonstrate that fermentation 
improves not only nutritional density but also 
functional properties such as antioxidant activity 
and probiotic enrichment.

Table 2: Nutritional enhancements in fermented foods (pre-fermentation vs. post-fermentation)

Sources: USDA nutritional database, NIH fermentation study (2022)

The data presented in Table 3 clearly demonstrate 
the significant impact of fermentation on the 
extension of food shelf-life across a variety of 
product categories. Fermentation enhanced 
the shelf-life of perishable foods by impressive 
margins, with increases ranging from +200% 
to +1800%, depending on the food matrix and 
microbial activity involved. For example, the 
transformation of milk into yogurt extended 
its shelf-life from 7 days to 30 days (+328%), 
while fermentation of cabbage into sauerkraut 
resulted in an even more dramatic increase from 
10 days to 180 days (+1700%). These findings 
are consistent with previous studies that 
highlight the antimicrobial action of lactic acid 
bacteria and pH reduction as primary factors 
in spoilage inhibition (1, 3, 6). The greatest 
shelf-life extension was observed in fermented 
soybean products, where miso demonstrated an 
increase from 30 days to 1.5 years (+1800%). This 
long-term preservation aligns with reports by 
Patra et al. (12), who emphasized the stabilizing 
effect of salt-tolerant microbes and enzymatic 
modifications in legume fermentation. Similar 

outcomes were noted in fermented meat 
products such as sausages, which showed a 
twelve-fold extension (from 7 days to 90 days, 
+1200%), corroborating findings by Shilpashree 
et al. (3) and Nehra and Nain (7) on microbial 
inhibition of spoilage organisms in protein-rich 
matrices. Wheat-derived sourdough bread also 
exhibited a three-fold shelf-life increase (from 
5 days to 15 days, +200%), which agrees with 
studies that highlight the antifungal compounds 
produced during cereal fermentation (2, 8, 13). 
These extensions not only reduce food waste but 
also enhance food security and marketability, 
as discussed in Naik and Kerkar (2) and Giuffrè 
and Giuffrè (18). Overall, the results in Table 3 
validate the substantial preservation potential 
of fermentation processes. This result is in 
agreement with Patra et al. (12), who underscored 
the role of fermentation in improving both shelf 
stability and food safety across diverse food 
systems.

Food product Protein 
(g/100g)

Vitamin B12 
(µg/100g)

Probiotics 
(CFU/g)

Antioxidants (mg/kg)

Soybeans (Miso) 36 → 39 0 → 1.2 0 → 10⁸ 25 → 50
Milk (Yogurt) 3.4 → 4.2 0 → 0.8 10⁵ → 10⁹ 10 → 30
Cabbage 
(Sauerkraut)

1.3 → 1.5 0 → 0.5 0 → 10⁷ 35 → 70

Cassava (Gari) 1.2 → 1.5 0 → 0 0 → 10⁶ 5 → 12
Wheat (Sourdough) 12 → 14 0 → 0.3 0 → 10⁷ 20 → 45
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Table 4 highlights the quantitative presence of 
key bioactive compounds in various fermented 
foods, each contributing distinct health benefits. 
Yogurt, for instance, contains Lactobacillus 
acidophilus at a concentration of 10⁹ CFU/mL, 
which significantly supports gut health and 
immunity. This result is consistent with findings 
by Anumudu et al. (1), who emphasized the 
role of lactic acid bacteria in modulating the 
gut microbiome and enhancing host immunity. 
Kimchi exhibits a polyphenol concentration of 
150 mg/kg, conferring notable antioxidant and 
anti-inflammatory effects. This is in agreement 
with Patra et al. (12), who identified polyphenols 
in fermented vegetables as potent bioactives 
that reduce oxidative stress and inflammation. 
Similarly, Kombucha presents 120 mg/kg of 
organic acids, known for detoxification and 
hepatoprotective effects—consistent with 
observations by Sun et al. (20), who documented 
the functional significance of these compounds 

in improving liver health.

Natto stands out with the highest concentration 
of a single compound—nattokinase enzyme 
at 2800 FU/g—which contributes significantly 
to cardiovascular health through fibrinolytic 
activity. This aligns with the data presented by 
Fan et al. (13), who noted the cardiovascular 
benefits of enzyme-rich fermented soybean 
products. Tempeh contains isoflavones at 65 mg/
kg, supporting hormonal balance, particularly 
in menopausal women. This value supports 
findings reported by Taneja et al. (26), who 
emphasized the phytoestrogenic activity of 
isoflavones in fermented soy products. Overall, 
the numerical values presented in Table 4 affirm 
the functional efficacy of fermented foods 
and are in agreement with prior studies such 
as Patra et al. (12), Sun et al. (20), and Fan et 
al. (13), substantiating the health-promoting 
potentials of bioactive compounds derived from 
fermentation.

Table 4: Functional compounds in fermented foods

Fermented food Bioactive compound Concentration (mg/kg) Health benefit

Yogurt Probiotics (L. acidophilus) 10⁹ CFU/mL Gut health, Immunity

Kimchi Polyphenols 150 mg/kg Antioxidant, Anti-inflammatory

Kombucha Organic acids 120 mg/kg Detoxification, Liver health

Natto Nattokinase enzyme 2800 FU/g Cardiovascular health

Tempeh Isoflavones 65 mg/kg Hormonal balance

Sources: NIH functional food study (2023), WHO fermented food database

Table 3: Shelf-life extension due to fermentation

Sources: FDA food stability report (2023), WHO fermented foods study

Food product Unfermented Shelf life Fermented Shelf life Extension (%)

Milk → Yogurt 7 days 30 days +328%

Cabbage → Sauerkraut 10 days 180 days +1700%

Soybeans → Miso 30 days 1.5 years +1800%

Wheat → Sourdough Bread 5 days 15 days +200%

Meat → Fermented Sausages 7 days 90 days +1200%
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Table 5 presents a comparative overview of the 
global fermented foods market growth across 
major regions from 2020 to 2025. The Asia-
Pacific region leads with the highest compound 
annual growth rate (CAGR) of 9.5%, increasing 
from USD 52.1 billion in 2020 to a projected USD 
81.3 billion in 2025. This significant expansion 
reflects rising consumer awareness of the health 
benefits associated with fermented foods and 
aligns with findings from Patra et al. (12), who 
emphasized the growing demand for functional 
and probiotic-rich diets in Asian markets.

North America follows with a CAGR of 8.7%, 
with its market projected to reach USD 68.9 
billion by 2025. This growth trend supports 
the conclusions of Hilgendorf et al. (9) and 
Yuan et al. (16), who noted increased precision 
fermentation and industrial-scale production 
of functional foods in developed economies. 
Similarly, Europe’s market is anticipated to 

grow to USD 55.7 billion at a CAGR of 7.9%, 
underscoring sustained consumer interest in 
health-promoting microbial foods, as discussed 
by Gonzalez-Gonzalez et al. (14). Latin America 
and the Africa & Middle East regions, although 
having smaller market bases, are expected to 
grow at CAGRs of 8.8% and 9.1%, respectively. 
These high growth rates suggest emerging 
interest and potential for market penetration, 
consistent with the projections made by Banwo 
et al. (15) regarding the expansion of traditional 
fermentation practices in developing regions. 
Overall, the data confirm a robust global growth 
trajectory in the fermented foods market, driven 
by health trends, microbial biotechnology, and 
food innovation. This result is in agreement 
with earlier projections and analyses by Patra 
et al. (12), Aswathy et al. [5], and Adetuyi et al. 
(6), all of whom highlighted fermentation as a 
transformative strategy in global food systems.

Table 5: Global fermented foods market growth (2020-2025)

Region Market Size (2020, USD Billion) Projected Size (2025, USD Billion) CAGR (%)
North America 45.3 68.9 8.7%
Europe 38.2 55.7 7.9%
Asia-Pacific 52.1 81.3 9.5%
Latin America 12.7 19.4 8.8%
Africa & Middle East 6.3 9.8 9.1%

Sources: Statista global market report (2023)

Table 6 highlights the industrial significance 
of various enzymes utilized in fermentation-
based food processing. Protease demonstrated 
the highest enzymatic activity at 210 U/mg, 
underscoring its efficiency in protein hydrolysis, 
particularly relevant in cheese-making 
applications. This aligns with the findings of 
Shilpashree et al. (3), who emphasized protease’s 
vital role in dairy product texturization and 
flavor development. Despite its superior activity, 
protease held only 25% of the market share, 
indicating that factors beyond activity—such 
as versatility and application breadth—affect 
commercial dominance. Amylase, with an 
activity of 150 U/mg, captured the largest market 
share at 32%, primarily due to its extensive use 
in bread and brewing industries. This market 
prominence is consistent with the observations of 

Patra et al. (12), who reported amylase as a staple 
enzyme in carbohydrate-rich food fermentation 
processes. Similarly, lipase and cellulase 
recorded moderate activity levels of 185 and 175 
U/mg, respectively, with market shares of 18% 
and 15%. Their roles in flavor enhancement and 
juice clarification have been well-documented 
in recent industrial surveys (Naik & Kerkar, 2; 
Adetuyi et al., 6). Pectinase exhibited the lowest 
market share (10%) and a moderate activity level 
(160 U/mg), which may reflect its more niche role 
in wine clarification. However, its relevance in 
improving product clarity and phenolic release 
has been supported by Pop et al. (11). Overall, 
the data reflect a positive correlation between 
enzyme functionality in specific applications 
and their market integration. These results are in 
agreement with previous reports by Patra
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et al. (12), who noted that industrial enzyme 
deployment is increasingly influenced by both 
functional efficacy and economic scalability. 

Table 7 presents microbial contamination 
thresholds across various fermented food 
products, highlighting a stringent regulatory 
framework with allowable limits set at <10 
CFU/g for major pathogens such as Salmonella, 
Listeria monocytogenes, and Clostridium botulinum, 
and slightly higher tolerances for E. coli O157:H7 
(<10² CFU/g) and Bacillus cereus (<10³ CFU/g). 
These values reflect international standards 
enforced by agencies including WHO, FDA, 
EFSA, USDA, and FAO. The results align with 
existing literature emphasizing the critical role of 
microbial load monitoring in ensuring fermented 
food safety. Patra et al. (12) reported that 

traditional fermentation processes may reduce, 
but not eliminate, pathogenic risks, necessitating 
rigorous microbial surveillance. This result is 
in agreement with findings by Pop et al. (11), 
who emphasized the persistence of pathogens 
like Listeria and Salmonella in soft cheeses and 
fermented meats, despite controlled processing 
environments. Moreover, studies have shown 
that safe microbial limits are achievable through 
the application of starter cultures and precision 
fermentation techniques, enhancing both safety 
and functionality of fermented products (6, 9, 
13). In particular, Fan et al. (13) observed that 
synergistic fermentation significantly reduces E. 
coli levels in fermented vegetables, corroborating 
the 10² CFU/g threshold defined by WHO.

Table 6: Industrial enzymes used in fermentation

Enzyme Application Activity level (U/mg) Market Share (%)

Amylase Bread, Brewing 150 32%

Protease Cheese-making 210 25%

Lipase Dairy, Flavoring 185 18%

Cellulase Juice extraction 175 15%

Pectinase Wine clarification 160 10%

Sources: IFST enzyme market report (2022)

Table 7: Microbial contamination in fermented foods

Pathogen Risk foods Safe limit (CFU/g) Regulatory body

Salmonella Raw milk cheese <10 WHO, FDA

Listeria monocytogenes Soft cheese <10 EFSA

Clostridium botulinum Fermented meats <10 USDA

E. coli O157:H7 Fresh vegetables <10² WHO

Bacillus cereus Fermented rice <10³ FAO

Sources: WHO foodborne pathogen database (2023)
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Table 8 highlights the substantial economic 
footprint of the fermented foods industry in 
2023, demonstrating differentiated revenue 
streams and growth rates across key sectors. 
The alcoholic beverages segment leads with a 
revenue of USD 630 billion and a growth rate of 
5.8%, underscoring its mature yet resilient market 
position, which aligns with the established 
industrial applications of fermentation noted 
by Shilpashree et al. (3) and Patra et al. (12). 
Dairy fermentation follows closely with USD 
260 billion in revenue and a 6.2% growth rate, a 
trend that corroborates the findings of Adetuyi 
et al. (6) and Gonzalez-Gonzalez et al. (14), 
who reported strong consumer demand and 
innovation in dairy-based probiotic products.

The probiotics and functional foods sector, while 
smaller in revenue (USD 75 billion), exhibits 
the highest growth rate at 9.4%, reflecting 
increasing health awareness and consumer 
preference for gut-health-supporting products. 

This rapid expansion is in agreement with recent 
observations by Yuan et al. (16), who emphasized 
the rising industrial momentum toward health-
promoting functional foods. Similarly, the 
plant-based fermentation sector reported USD 
42 billion in revenue with an 8.2% growth rate, 
consistent with global trends in sustainable food 
innovation and alternative protein sources, as 
discussed by Hilgendorf et al. (9) and FAO (35).

Traditional fermented foods, while yielding 
a comparatively modest USD 22 billion and a 
4.5% growth rate, continue to play a culturally 
and nutritionally significant role. Their steady 
growth aligns with sustainable and artisanal 
production patterns highlighted in studies by 
Fan et al. (13) and Banwo et al. (15). Overall, 
these findings confirm the industry’s dynamic 
diversification and support the economic 
projections and functional value propositions 
outlined in earlier literature (12, 18, 27).

Table 9 presents a regional breakdown of 
consumer preferences for fermented foods, with 
Asia showing the highest preference at 88%, 
followed by Europe (75%) and North America 
(67%). These high acceptance rates in Asia and 
Europe align with the findings of Patra et al. (12), 
who emphasized the cultural and nutritional 
entrenchment of fermented foods like kimchi and 
cheese in these regions. Similarly, Shilpashree et 
al. (3) highlighted the longstanding tradition and 
health value of fermented products in Asian and 
European diets. The primary concerns varied by 
region. In North America, the major concern was 
sugar content in products such as kombucha 

and yogurt, which corresponds with Hilgendorf 
et al. (9), who noted a rising demand for low-
sugar fermentation processes driven by health-
conscious consumers. In Europe, the viability of 
probiotics in fermented foods remains a critical 
issue, as supported by Gonzalez-Gonzalez 
et al. (14), who underscored the necessity of 
maintaining probiotic functionality during 
processing and storage. In contrast, authenticity 
was the dominant concern in Asia. This aligns 
with Fan et al. (13), who discussed the consumer 
demand for traditional preparation methods in 
East Asian fermented foods to preserve sensory 
and cultural attributes. In Africa, safety was a 

Table 8: Economic impact of fermented foods industry (2023 data)

Industry Sector Revenue (USD Billion) Growth Rate (%)

Dairy Fermentation 260 6.2

Alcoholic Beverages 630 5.8

Probiotics & Functional Foods 75 9.4

Plant-Based Fermentation 42 8.2

Traditional Fermented Foods 22 4.5

Sources: Statista market report (2023)
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paramount concern, which is in agreement with 
Pop et al. (11), who identified gaps in quality 
control and microbial monitoring in traditional 
fermentation practices. Similarly, safety issues 
were a focus in recent global food safety reports 
(33, 34). The relatively lower preference rates 
in Africa (55%) and South America (61%) 
may reflect limited consumer awareness and 

inconsistent product quality. However, the 
growing interest in nutritional benefits in South 
America resonates with the work of Anumudu 
et al. (1) and Naik & Kerkar (2), who detailed 
the potential of fermented foods to enhance 
micronutrient bioavailability and gut health.

Table 9: Consumer preference for fermented foods (Survey Data, 2023)

Region Preference (%) Commonly Consumed Primary Concern

North America 67 Yogurt, Kombucha Sugar content

Europe 75 Cheese, Wine Probiotic viability

Asia 88 Kimchi, Natto Authenticity

Africa 55 Ogi, Fufu Safety

South America 61 Fermented beverages Nutritional benefits

Sources: Global fermented foods survey (2023)

Food nutrition & fermentation correlation 
analysis: Microbial activity vs. nutritional 
enhancement

The Pearson correlation coefficients in Table 10 
highlight the significant relationships between 
fermentation variables and their outcomes. A 
strong positive correlation (r = 0.82, p = 0.0005) 
was observed between probiotic count and 
protein increase, indicating that enhanced 
microbial activity during fermentation 
contributes to elevated protein levels. This 
finding aligns with the work of Patra et al. (12), 
who emphasized the protein-enriching capacity 
of probiotic fermentation. Similarly, a strong 
positive correlation (r = 0.75, p = 0.001) between 
fermentation time and antioxidant increase 
supports conclusions by Naik and Kerkar (2) 
and Fan et al. (13), who reported that extended 
fermentation promotes bioactive compound 
synthesis. The moderate positive correlation 
(r = 0.68, p = 0.005) between temperature and 
lactic acid production reinforces the thermal 
sensitivity of lactic acid bacteria, as described by 
Yang et al. (4) and Aswathy et al. (5). Moreover, 
the strong negative correlation (r = –0.72, p = 
0.002) between pH and pathogen reduction 

confirms that acidification effectively inhibits 
harmful microorganisms, consistent with 
studies by Anumudu et al. (1) and Pop et al. (11). 
This result is also in agreement with the WHO 
(31) and NIH (33) reports, which underscore the 
safety-enhancing role of pH in fermented foods. 
Overall, these statistical outcomes validate that 
fermentation variables have significant and 
predictable impacts on product safety, nutrition, 
and quality, in line with multiple peer-reviewed 
findings (3, 10, 28).
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The multiple regression analysis presented 
in Table 11 reveals significant positive effects 
of fermentation time (β = 0.042, p = 0.0001) 
and temperature (β = 0.031, p = 0.002) on 
fermentation efficiency. Both predictor variables 
demonstrate strong statistical significance, 
indicating that increases in fermentation time 
and temperature are associated with improved 
efficiency outcomes. The model constant (β₀ 
= 2.1, p = 0.005) further supports the baseline 
level of fermentation efficiency. These findings 
align closely with previous studies emphasizing 
the critical role of fermentation parameters in 
optimizing microbial activity and product yield. 
For instance, Patra et al. (12) highlighted the 
enhancement of fermentation efficiency through 
controlled adjustments in fermentation time 
and temperature. Similarly, Naik and Kerkar 
(2) demonstrated the importance of temperature 
as a key factor influencing metabolic rates and 
functional properties in fermentation processes. 
This is also consistent with the observations 

of Shilpashree et al. (3), who reported that 
fermentation duration directly affects substrate 
conversion and microbial growth kinetics, 
ultimately impacting overall fermentation 
performance. Moreover, the results corroborate 
Yang et al. (4) and Aswathy et al. (5), who 
documented that precise control of fermentation 
conditions is essential for maximizing efficiency 
and product quality in industrial fermentation. 
The significance of temperature and time in 
this model echoes the broader consensus in 
fermentation technology literature, underscoring 
their fundamental influence on enzymatic activity 
and microbial viability (6, 8, 14). In summary, the 
regression model validates the pivotal roles of 
fermentation time and temperature in enhancing 
fermentation efficiency, consistent with a robust 
body of literature. This confirms that fine-tuning 
these parameters is critical for optimizing 
fermentation outcomes in both research and 
industrial.

Table 11: Multiple regression model for fermentation efficiency

Predictor variable Coefficient (β) Standard Error p-Value

Fermentation Time (X₁) 0.042 0.005 0.0001

Temperature (X₂) 0.031 0.007 0.002

Constant (β₀) 2.1 0.65 0.005

Table 10: Pearson correlation coefficients (r) for fermentation impact

Variable pair Pearson’s r Significance (p-value) Interpretation

Probiotic count vs. protein Increase 0.82 0.0005 Strong Positive correlation

Fermentation time vs. antioxidant 
increase

0.75 0.001 Strong Positive correlation

Temperature vs. Lactic acid 
production

0.68 0.005 Moderate Positive 
correlation

pH vs. Pathogen reduction -0.72 0.002 Strong Negative correlation

The ANOVA analysis (Table 12) reveals a 
statistically significant difference in pathogen 
reduction between fermented and non-fermented 
foods, with a high F-value of 14.6 and a p-value 
of 0.0008. This strong significance indicates that 
fermentation plays a critical role in enhancing 
food safety by effectively reducing pathogenic 

microorganisms. The observed sum of squares 
(SS = 520) for the between-group variation 
confirms the substantial impact of fermentation 
on microbial load reduction. These findings 
align with previous studies demonstrating the 
antimicrobial efficacy of fermentation processes. 
For instance, Patra et al. (12) highlighted that 



179

   Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Sayı: 2,  Year/Yıl: 2025

The Chi-square test results in Table 13 
demonstrate a significant association between 
region and consumer preference for fermented 
foods (p = 0.0015), confirming that preferences 
vary notably across different geographic 
locations. Observed frequencies exceed expected 
values in North America (+7), Europe (+5), 
Asia (+8), and South America (+1), indicating 
higher-than-anticipated preference rates in these 
regions, while Africa shows a notably lower 
preference (-10). This finding aligns with Patra 
et al. (12), who emphasized regional variation 
in fermented food acceptance linked to cultural 
dietary habits and microbial biodiversity. 

Similarly, Naik and Kerkar (2) reported greater 
preference for fermented foods in Asia and 
Europe, consistent with the elevated observed 
frequencies found here. The significant positive 
residuals in Asia and Europe also support the 
observations by Shilpashree et al. (3), who 
highlighted the strong consumer inclination 
towards fermented products in these regions 
due to their perceived health benefits. The lower 
preference observed in Africa concurs with 
findings from Anumudu et al. (1), who noted 
regional differences possibly due to limited 
access or familiarity with fermented food 
varieties. Moreover, the statistically significant 

Table 12: ANOVA results for pathogen reduction in fermented vs. non-fermented foods

Source of variation Sum of squares 
(SS)

Degrees of 
freedom (df)

Mean square 
(MS)

F-Value p-Value

Between Groups (Fermented 
vs. Non-Fermented)

520 1 520 14.6 0.0008

Within Groups (Error) 1,850 48 38.5 - -

Total 2,370 49 - - -

Table 13: Chi-square test results for consumer preference

Region Preference for Fermented 
Foods (%)

Expected 
Frequency

Observed 
Frequency

North 
America

67 60 67 +7

Europe 75 70 75 +5

Asia 88 80 88 +8

Africa 55 65 55 -10

South 
America

61 60 61 +1

p-Value: 0.0015 (Significant at α = 0.05

fermentation leverages lactic acid bacteria to 
produce organic acids and bacteriocins, which 
inhibit pathogen growth in foods. Similarly, 
Anumudu et al. (1) reported that fermentation 
enhances the safety and nutritional quality of 
foods through multifunctional lactic acid bacteria 
activity. Naik and Kerkar (2) further support this 
by illustrating fermentation’s role in reducing 
harmful microbes while improving food 
functionality.Moreover, the significance of these 

results corroborates the comprehensive review 
by Pop et al. (11), who emphasized fermentation’s 
role in mitigating contaminants and toxins in 
food products, thereby safeguarding human 
health. This reduction mechanism is consistent 
with the protective effects described by Fan et 
al. (13), who demonstrated synergistic microbial 
fermentation approaches to improve safety in 
traditional fermented foods.
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Chi-square result corroborates the conclusions 
by Fan et al. (13), who demonstrated regional 
disparities in consumer acceptance of fermented 
foods in their large-scale sensory studies.

Conclusion

Industrial microbiology plays a transformative 
role in advancing food nutrition, safety, 
and gastronomy through fermentation and 
functional food development. By harnessing 
beneficial microbial strains, this field enhances 
food preservation, improves sensory attributes, 
and boosts health benefits. The integration 
of precision fermentation and biotechnology 
ensures the production of safer and more 
nutritionally enriched food products. However, 
consumer acceptance varies across regions, 
necessitating targeted education and regulatory 
frameworks. Future advancements should focus 
on optimizing microbial consortia, improving 
fermentation efficiency, and addressing safety 
concerns. Ultimately, industrial microbiology 
remains pivotal in shaping the future of 
sustainable and health-promoting food 
innovations.
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Abstract

Objective: The present study aimed to investigate the 
impact of forced migration on the culinary cultures of 
individuals displaced from Hatay to various provinces 
following the February 6, 2023 earthquakes. The text 
places particular emphasis on the experiences of 
women and the transformations in their food-related 
practices.

Material and Method: A qualitative research design 
was employed. The data presented herein were 
collected through semi-structured in-depth interviews 
with 25 women who migrated from Hatay following 
the earthquakes. Thematic analysis was conducted 
to examine changes in food preparation, access to 
ingredients, communal practices, and emotional 
meanings attached to culinary traditions.

Results: The findings indicate that participants 
encountered substantial disruptions to their culinary 
routines. The key challenges experienced by the 
subjects of this study included limited access to 
traditional ingredients, economic difficulties, a lack of 
proper kitchen equipment, and the loss of communal 
environments. The absence of shared ovens and 
hospitality traditions resulted in a simplification of 
meals and a reduction in social gatherings. A significant 
proportion of respondents reported a decline in both 
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taste and satisfaction, attributed to the incorporation of 
unfamiliar ingredients. Notwithstanding the adversity 
faced by these communities, a notable resilience was 
exhibited by a proportion of the female population. 
This resilience manifested itself in the continuation of 
the preparation of traditional culinary dishes, which 
were regarded as cultural preservations and vehicles 
for the articulation of identity.

Conclusion: Following the earthquakes, women who 
migrated from Hatay experienced significant changes 
in their culinary practices. Economic hardships, 
lack of ingredients and equipment, and the loss of 
social environments made it difficult to prepare 
traditional dishes. The decline of communal cooking 
and hospitality traditions led to simpler meals. 
Nevertheless, some women continued to prepare 
traditional foods as a way to preserve their cultural 
identity; food functioned not only as nourishment but 
also as a means of maintaining a sense of belonging 
and resilience.

Özet

Amaç: Bu çalışma, 6 Şubat 2023 depremlerinin 
ardından Hatay’dan çeşitli illere zorunlu göç eden 
bireylerin mutfak kültürlerinde meydana gelen 
değişimleri incelemeyi amaçlamaktadır. Çalışmada 
özellikle kadınların deneyimlerine ve yemekle ilgili 
pratiklerinde yaşanan dönüşümlere odaklanılmıştır.

Materyal ve Yöntem: Araştırma nitel yöntemle 
yürütülmüştür. Deprem sonrası Hatay’dan göç 
eden 25 kadınla yarı yapılandırılmış derinlemesine 
görüşmeler yapılmıştır. Veriler, geleneksel yemek 
hazırlığı, malzeme temini, toplu yemek pratikleri ve 
yemek kültürünün duygusal anlamları ekseninde 
tematik analiz yöntemiyle değerlendirilmiştir.

Bulgular: Araştırma bulguları, katılımcıların 
mutfak rutinlerinde ciddi aksamalar yaşadığını 
göstermektedir. Bu süreçte öne çıkan başlıca sorunlar; 
geleneksel malzemelere erişimde yaşanan kısıtlılık, 
ekonomik zorluklar, uygun mutfak ekipmanlarının 
eksikliği ve topluluk ortamlarının kaybı olarak 
sıralanabilir. Ortak fırınlar ve misafir ağırlama 
geleneklerinin yokluğu, yemeklerin sadeleşmesine 
ve sosyal buluşmaların azalmasına yol açmıştır. 
Katılımcıların önemli bir kısmı, yabancı malzemelerin 
kullanımına bağlı olarak yemeklerden alınan tat ve 
memnuniyette azalma yaşadıklarını belirtmiştir. 
Tüm bu olumsuzluklara rağmen kadınların bir 
kısmında dikkat çekici bir direnç gözlemlenmiştir. 
Bu direnç, geleneksel yemeklerin hazırlanmasına 
devam edilmesiyle kendini göstermiş ve bu yemekler, 
kültürel belleğin korunması ve kimliğin ifadesi için 
bir araç olarak görülmüştür.

Sonuç: Depremler sonrası Hatay’dan göç eden 
kadınların mutfak pratiklerinde ciddi değişimler 
yaşanmış; ekonomik zorluklar, malzeme ve ekipman 
eksiklikleri ile sosyal çevrenin kaybı, geleneksel 
yemeklerin hazırlanmasını zorlaştırmıştır. Ortak 
pişirme ve misafirlik kültürü zayıflamış, yemekler 
sadeleşmiştir. Ancak bazı kadınlar, geleneksel 
yemekleri sürdürerek kültürel kimliklerini yaşatmaya 
devam etmiş; yemek, yalnızca beslenme değil, 
aynı zamanda aidiyet ve direnç aracı olarak işlev 
görmüştür.

Introduction

Disasters are ecological events that disrupt the 
ordinary order of life societies, cause loss of life 
and property, and require external assistance 
when individuals cannot cope with them using 
existing means. However, the transformation 
of a natural event into a disaster is associated 
not only with its physical effects but also with 
the inadequacy of the physical, organizational, 
and mental infrastructure of the society in the 
affected area (1). Natural disasters are events 
that profoundly impact individuals. Such 
events disrupt the daily routine of individuals, 
compelling them to adapt to new economic, 
social, political, and psychological conditions 
(2). Türkiye, being a country with a high disaster 
risk, is a prime example of this phenomenon. 
Its geographical structure, topography, and 
climatic characteristics contribute to the 
high risk of natural disasters. The country is 
frequently subjected to various forms of natural 
disasters, including floods, landslides, and 
earthquakes, which often result in significant 
destruction (3). On February 6, 2023, two major 
earthquakes occurred in the Pazarcık district of 
Kahramanmaraş and the Elbistan district, with 
magnitudes of 7.8 and 7.5 Mw, respectively. 
These seismic events were followed by numerous 
aftershocks. These seismic events resulted in 
significant destruction across various provinces, 
including Kahramanmaraş, Hatay, Gaziantep, 
Malatya, Diyarbakır, Kilis, Şanlıurfa, Adıyaman, 
Osmaniye, Adana, and Elazığ. The initial quakes 
left 50,783 individuals dead and 115,353 injured 
(4). Subsequent to the February 6 earthquakes, 
another earthquake with a magnitude of 6.3 
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Mw occurred on February 20, 2023, centered 
on Büyükçat - Samandağ in Hatay. Hatay, a 
province that has been particularly affected by 
seismic activity, experienced both physical and 
cultural damage as a result of these disasters. 
According to official data, the province’s 
population decreased by approximately 60%, 
leading to a significant migration movement 
(5). Natural disasters have been shown to 
have far-reaching consequences, including the 
profound transformation of social structures (6). 
Environmental disasters, including droughts, 
floods, tsunamis, storms, volcanic eruptions, and 
earthquakes, have been known to profoundly 
alter living conditions in affected areas, often 
triggering large-scale migration patterns. 
Consequently, disaster-induced displacement 
has emerged as a significant global concern, 
encompassing a wide spectrum of displacement 
patterns ranging from forced displacement to 
voluntary migration (7).

The extant studies that have been conducted 
within the framework of the theme of migration 
in the literature are noteworthy. Tekin’s (8) 
seminal study examined forced migration as a 
form of cultural trauma, while Avşar and Seçim’s 
(9) research investigated the cultural exchange 
between Syrian immigrants in Konya and the 
local culinary landscape. Işkın (10) examined 
the contribution of women to culinary culture in 
the context of migration and culture, while Altay 
Kaya (11) evaluated Türkiye’s experience with 
Syrian forced migration. Furthermore, Şen (12) 
investigated the role of immigrants from Kars 
in maintaining Kars cuisine in Kocaeli. Kara 
and Akdağ (13) examined the transformation 
of Syrian refugees’ culinary culture in Mersin, 
Gaziantep, and Kilis. Ayyıldız (14) examined 
cultural change through the lens of Syrian 
students who migrated to Türkiye due to the war. 
Kipalev and Dölek (15) evaluated the processes 
of forced migration and return from Hatay after 
the February 6-20 earthquakes. Duman (16) and 
Duruel (2) addressed the disaster-migration 
relationship specific to Hatay, while Bakkaloğlu 
and Şen (17) focused on the impact of migration 
on culinary culture.

A substantial body of research has demonstrated 
that migration mobility exerts a considerable 
influence on various aspects of individuals’ lives, 
including their demographic and economic 
structures, as well as their daily practices, 
particularly with regard to culinary traditions. 
However, academic studies on the transformation 
of culinary cultures among individuals subjected 
to forced migration as a result of natural 
disasters remain limited. In this context, the 
impact of forced migration due to earthquakes 
on the culinary cultures of individuals emerges 
as a salient and contemporary research problem. 
The present study aims to examine the impact of 
forced migration processes on the culinary culture 
of individuals who were compelled to migrate 
from Hatay to various provinces following the 
February 6-20, 2023 earthquakes. The objective 
of this study is to elucidate the alterations and 
adaptations in the gastronomic practices of these 
individuals. The research population consists of 
adult individuals who departed Hatay following 
the earthquake and relocated to different cities, 
and the study is constrained to this group. The 
primary inquiries to be addressed in this study 
are as follows: How are the effects of forced 
migration on culinary culture shaped? To what 
extent are migrant individuals able to maintain 
their traditional culinary practices? Under 
what conditions do they adopt the gastronomic 
elements of the regions they migrate to? 
Addressing these inquiries will facilitate a 
more profound comprehension of the dynamics 
of transformation and continuity in culinary 
culture within the context of post-disaster forced 
migration. The findings of this study will not only 
reveal the transformation of cultural practices at 
the individual and social level but will also serve 
to fill the existing gap in the literature on the 
relationship between migration and gastronomy. 
Moreover, it is anticipated that this study will 
contribute to the academic accumulation in the 
relevant field and provide theoretical guidance 
for similar studies to be conducted in the future.
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Conceptual Framework

Forced migration

The term “forced migration” is defined as the 
involuntary displacement of individuals or 
communities against their will, precipitated 
by the unfeasibility or significant challenges 
associated with maintaining a sustainable life in 
their current environment (18). The phenomenon 
of migration, which is addressed from 
diverse perspectives within various academic 
disciplines, is broadly understood as the process 
by which individuals or communities relocate 
due to various factors. The dynamics that are 
effective in shaping social structures also play a 
decisive role in the nature of migration mobility. 
Migration can be voluntary, driven by personal 
choice, or compelled by external forces such 
as natural disasters, armed conflicts, political 
pressures, and violence. Such situations are 
classified as “forced migration” in the relevant 
literature (7).

Following the occurrence of natural disasters, 
such as earthquakes, forced migration movements 
transform not only the physical spaces but 
also the social, cultural, and psychological 
living spaces of individuals. In this context, the 
repercussions of the disaster are not confined to 
the region where it transpired; the sociological 
configuration of the migrated settlements is 
also directly influenced by this process (6). 
Individuals who are displaced may encounter 
a multitude of challenges, including economic 
insufficiency, social adaptation difficulties, 
social exclusion, and discrimination (19). The 
earthquakes that occurred between February 6 
and 20, 2023, resulted in significant loss of life, 
homes, workplaces, and social networks for 
many individuals in Hatay. This crisis has had 
profound and long-lasting effects on the social 
structure and the physical infrastructure of the 
city. The aftermath of the earthquake gave rise to 
profound feelings of anxiety, grief, and trauma. 
In response to these circumstances, a significant 
number of individuals sought to mitigate the 
adverse effects by migrating to other cities, 
either temporarily or permanently (15). Post-

earthquake migration mobility has precipitated 
a multifaceted restructuring, both spatial and 
social. While some individuals relocated to less 
damaged surrounding villages, others sought 
refuge in large cities that remained untouched 
by the seismic event. Notably, individuals who 
had previously migrated from rural to urban 
areas tended to return to rural areas, either to be 
with their relatives or to settle in less damaged 
areas. In addition to the earthquake victims who 
were placed in temporary shelters such as hotels, 
public guesthouses, and Credit Dormitories 
Authority (KYK) by the state, kinship relations 
and economic opportunities were the 
determinants of migration to metropolitan cities 
(16).

Forced migration and culinary culture

The phenomenon of migration should not be 
considered exclusively as a process of spatial 
displacement; rather, it should be regarded 
as a multidimensional process of social 
restructuring that transforms individuals’ 
cultural practices, living habits, and identities. 
In this context, culinary culture emerges as 
a significant indicator of both the continuity 
and transformation experienced by migrants. 
This assertion is predicated on the premise 
that sustenance is not merely a biological 
necessity but also a foundational element in the 
establishment of social belonging, identity, and 
cultural transmission (20). During the migration 
process, individuals are confronted with the 
gastronomic practices of their place of origin 
and interact with this new cultural environment. 
However, not every individual or community 
adapts to the new environment in the same way. 
Culinary practices, which play a significant role 
in the formation of cultural identity, are either 
preserved in the place of migration or undergo 
transformation over time, resulting in a new 
synthesis (9). While immigrants endeavor to 
adapt to their new environment, they also strive 
to maintain the food culture they bring from 
their past. This dynamic interplay between 
preservation and transformation exemplifies 
the intricate and evolving nature of immigrant 
cuisine, underscoring its role as a multifaceted 
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cultural manifestation (10).

Culinary practices that have emerged in the wake 
of forced migration serve as a reflection of not 
only the dietary patterns of individuals, but also 
their emotional bonds, nostalgia, and strategies 
employed to preserve their cultural identity. 
For migrants, the consumption of familiar 
flavors serves a dual function: it facilitates a 
connection with their past and assists in the 
creation of a “sense of home” within their new 
living spaces. In this context, culinary practices 
function as a space where migrants rebuild their 
identities, reinforce their sense of belonging, and 
ensure cultural continuity (12). A substantial 
body of research has emerged in the academic 
literature, examining the role of culinary culture 
in the context of migration. This research has 
illuminated how culinary practices undergo 
transformations during the migration process, 
and the subsequent effects these transformations 
engender at the individual and social levels. 
Noteworthy contributions in this area include 
studies by Altay Kaya (11) and Kara and Akdağ 
(13), which have explored the experiences of 
Syrian asylum seekers, individuals displaced 
by internal migration, and refugees. However, 
the impact of forced displacement resulting 
from major disasters, such as the earthquakes 
that occurred in February 2023, on culinary 
culture remains under-explored. In this context, 
how individuals displaced after a traumatic 
experience such as an earthquake preserve their 
culinary culture in their new living spaces, to 
what extent they transform it, and how they 
rebuild their gastronomic belonging emerges as 
an important research question.

Material and Method

The present study adopts a qualitative research 
design, specifically utilising the case study 
model to explore a sociocultural phenomenon. 
The case under consideration focuses on 
individuals who were compelled to migrate 
from Hatay province to various other provinces 
in the aftermath of the earthquakes centred in 
Kahramanmaraş between February 6 and 20, 
2023. The employment of a case study approach 

facilitates an in-depth examination of the culinary 
cultural transformations experienced by these 
individuals in the context of forced migration 
(21). The fieldwork was conducted between 
November and December 2024, approximately 
one year after the earthquakes. The purposive 
sampling method was employed to select adult 
individuals originally from the Antakya district 
of Hatay, one of the regions most severely affected 
by the disaster in terms of both destruction and 
population displacement. The present sampling 
method is focused on participants who have 
a high level of knowledge about the research 
phenomenon and who are able to provide 
rich, detailed data. Furthermore, the snowball 
sampling technique was used to extend the reach 
of the study, with participants being recruited 
through referrals, thereby enhancing the depth 
and breadth of the data collected. The interview 
process was terminated at this juncture, as data 
saturation was achieved with the observation of 
repetitions in the data obtained from the 25th 
participant. Consequently, the findings from 
the 25th interview were excluded from the 
analysis process. This approach is founded on 
the principle of data saturation, a valid concept 
in qualitative research (43).

The final sample consisted of 25 female 
participants who had migrated from Hatay and 
who voluntarily agreed to participate in the 
study. The primary objective of this study was 
to understand the transformation processes of 
culinary culture at both the individual and cultural 
levels within the context of forced migration 
following a natural disaster. The interviews 
were conducted using a pre-constructed semi-
structured interview form. Table 1 presents the 
functional linkages and theoretical foundations 
of the interview questions developed for this 
study. Thematic analysis of the data revealed 
that each question was systematically designed 
to explore key dimensions such as changes 
in residential settings after displacement, 
transformations in dietary habits, shifts in social 
and cultural dining practices, and adaptations 
in kitchen resources and infrastructure. The 
interview guide comprises eight questions, each 
of which is aligned with a specific research theme 
and supported by relevant literature.
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The ethics committee approval for this study 
was granted by Hatay Mustafa Kemal University 
Ethics Committee (Decision No: E-21817443-
050.99-441282, dated November 2024). Prior 
to the initiation of the study, written or verbal 
consent was obtained from each participant.

Data analysis

In the analysis of the data obtained in this study, 

qualitative data analysis techniques, specifically 
thematic analysis and descriptive analysis, were 
employed to explore participants’ narratives in 
depth. Participant expressions were examined 
meticulously, and similar expressions were 
grouped and coded thematically in accordance 
with Braun and Clarke’s (35) thematic analysis 
framework. This approach facilitated the 
identification of recurring patterns and the 
construction of meaningful themes directly 
derived from the data (36). A descriptive and 

Table 1. Interview questions, research themes, and theoretical foundations

Question 
No

Question Content Research Theme / 
Purpose

Related Literature and Key 
Concepts

1 After the earthquake, in which city 
did you settle? Were you able to 
obtain Hatay-specific products? 
Which products and how obtained?

Post-migration living 
location and access to 
local products

Bilgili & Siegel (22) – Migration 
and belonging; Bowen & De 
Master (23) – Rural food and 
access

2 Have your dietary habits changed 
since the earthquake? If so, what kind 
of changes?

Changes in diet and 
transformations in 
eating habits

Fischler (24) – Food and 
identity; Chakona & Shackleton 
(25) – Dietary preferences 
among migrants

3 Has there been any change in the 
frequency of preparing local cuisine 
compared to the pre-earthquake 
period? What are these changes?

Changes in habits of 
preparing local dishes

Appadurai (26) – National 
cuisine and food culture; Avieli 
(27) – Food and community

4 Have there been changes in table 
setting or social eating habits related 
to Hatay’s hospitality culture and 
communal dining?

Transformation in social 
dining practices

Counihan (28) – Food and 
social meaning; food and social 
rituals

5 Do you perceive a transformation 
in your culinary culture after the 
earthquake? If yes, how?

Cultural adaptation 
and change in culinary 
culture

Sutton (29) – Food and 
memory; Holtzman (30) – Food 
and memory

6 Have you been influenced by the 
culinary culture of the region you 
migrated to? Have new dishes entered 
your daily diet?

New cultural 
influences and culinary 
interactions

Mintz & Du Bois (31) – Food 
anthropology; cross-cultural 
food interactions

7 Do you prepare Hatay-specific dishes 
using non-local ingredients? How 
does this affect the taste experience?

Adaptation of 
traditional dishes and 
taste experience

Trubek (32) – Terroir and local 
tastes; Bell & Valentine (33) – 
Food and place relationships

8 Have there been changes in kitchen 
products and equipment after the 
earthquake?

Changes in kitchen 
infrastructure and 
resources

Bowen & De Master (23) 
– Rural food production; 
Terragni & Roos (34). – 
Migration and food culture
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inductive approach was adopted to ensure 
that the themes remained grounded in the 
participants’ actual statements and lived 
experiences (37). This approach entailed a 
systematic examination of the participants’ 
forced migration experiences and the 
transformations in their culinary practices and 
food-related identities. The descriptive coding 
process facilitated the organisation of complex 
narratives into coherent thematic categories, 
and representative participant quotations were 
selected to exemplify each theme (38).

In order to enhance the credibility of the findings, 
member checking was incorporated into the 
research process. In this process, selected findings 
and interpretations were disseminated to the 
participants with a view to eliciting their feedback 
and confirming the accuracy of the findings 
(39). This strategy not only helped validate the 
interpretations but also ensured alignment 
with the participants’ intended meanings. 
Furthermore, the incorporation of researcher 
field notes and observations was undertaken to 
enrich the contextual understanding and support 
triangulation, thereby enhancing the depth 

and credibility of the qualitative analysis (40). 
This comprehensive methodological strategy 
was implemented to evaluate the influence of 
the migration process on the culinary culture, 
practices and social meanings associated with 
food of the participants.

Results

The study comprised a total of 25 participants, 
all of whom were female. The demographic 
composition of the sample is as follows: Sixteen 
of the subjects were married, nine were single, 
seventeen were not employed, and eight were 
actively employed. The age distribution of the 
participants is as follows: The age demographic 
of the subjects is as follows: 10 individuals are 
between the ages of 35 and 44, 9 are between the 
ages of 45 and 54, and 6 are between the ages 
of 55 and 64. With respect to their educational 
attainment, 18 participants had completed 
primary school, 1 had completed high school, 
and 6 were undergraduate graduates. At the time 
of the earthquake, 22 participants resided in the 
city centre and 3 resided in the village (Table 2).

Research Question 1. A descriptive analysis 
was conducted in accordance with the responses 
provided by the participants, and four primary 
dimensions were identified: settlement areas, 
products procured, difficulties encountered, and 
procurement methods. Settlement regions: In the 
aftermath of the earthquake, a significant number 
of individuals dispersed to various cities across 
Türkiye and other countries. The following cities 
have been identified as the most migrated: The 
following cities have been identified: Eskişehir, 
Ankara, Nevşehir, Istanbul, Kocaeli, Mersin, 

Adana, Antalya, Niğde, Muğla, Aydın, Bilecik, 
Izmir, and Riyadh in Saudi Arabia.  The most 
frequently purchased local products are pepper 
paste, pomegranate syrup, olive oil, cheese, sürk, 
various spices such as zahter, chili pepper, and 
sumac, as well as olives, coffee, and vegetables 
including zucchini and eggplant (see Table 3). 
The items in question reflect a clear preference for 
regionally distinctive and culturally embedded 
food products within local procurement 
practices.

 Table 2. Descriptive information of the participants (n:25)

Gender Marital status Employment status

Female Male Married Single Unemployed 17

25 0 16 9 Active 8

Age Education Place of residence at the time of the earthquake

35-44 10 Primary 18 City center Village

45-54 9 High school 1 22 3

55-64 6 Undergraduate 6
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The methods employed in procuring local 
products, and the challenges encountered by 
respondents, can be categorised into several 
key themes. One of the primary means of access 
to these products was through personal travel 
to Hatay, as many respondents indicated that 
they were able to obtain local items during their 
visits. This observation highlights the fact that 
a considerable proportion of these products 
remains exclusively available within the region. 
Another commonly cited method involved the 
support of relatives or acquaintances residing 
in Hatay, who facilitated access to local goods. 

Furthermore, a number of respondents reported 
sourcing specific Hatay-specific items from local 
markets and delicatessens, particularly in larger 
urban centres. However, the availability of these 
products in such retail outlets is often inconsistent 
and limited. A small number of respondents also 
made mention of the utilisation of the internet 
and online platforms for the procurement of 
products such as pepper paste and coffee. 
Notwithstanding this fact, online accessibility 
was generally described as restricted, with many 
items only obtainable through physical presence 
in Hatay (see Table 4).

  Table 3. Most commonly procured Hatay-specific products

Product Frequency (n) Percentage (%)

Pepper paste 20 62.5%

Pomegranate syrup 16 50.0%

Olive oil 14 45.8%

Cheese 12 37.5%

Sürk 10 33.3%

Spices (zahter, sumac, etc.) 10 33.3%

Olives 9 29.2%

Coffee 8 25.0%

Vegetables (zucchini, etc.) 8 25.0%

Table 4. Procurement methods for local products

Procurement Method Frequency (n) Percentage (%)
Travel to Hatay 17 54.2%
Help from relatives/acquaintances 9 29.2%
Local markets/delicatessens - Descriptive only
Internet / Online shopping 3 8.3%
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A significant challenge identified in the 
procurement of local products is the difficulty 
in locating and accessing Hatay-specific items 
outside the region. It was emphasised by a 
significant proportion of respondents that 
such products are not readily available in 
the cities where they currently reside, which 
significantly limits access. Another salient issue 
is the geographical distance and associated 
travel difficulties. The geographical distance and 
logistical challenges associated with travelling 

to Hatay have the effect of creating considerable 
difficulties for those seeking to obtain these 
products directly from the source. Furthermore, 
the escalating costs associated with procurement, 
notably those originating from transportation 
and shipping, impose a substantial financial 
strain. These cost-related barriers add an 
additional layer of difficulty, especially for those 
who rely on external means to access region-
specific goods (see Table 5).

Table 5. Challenges encountered during procurement

Challenge Frequency (n) Percentage (%)

Difficulty accessing products 14 45.8%

Travel and distance-related difficulties 12 37.5%

High prices and shipping costs 5 16.6%

The analysis indicates that a significant 
proportion of Hatay-specific local products is 
obtained primarily through domestic travel 
or with the assistance of family members and 
acquaintances residing in the region. This 
underscores the persistent significance of Hatay 
as the predominant point of entry for such goods 
and highlights the constrained availability of 
these products in other urban centres. The most 
frequently mentioned items were pepper paste, 
pomegranate syrup and olive oil, reflecting both 
their cultural significance and high demand. 
While some respondents noted that local 
markets and delicatessens in major urban areas 
do offer a selection of Hatay products, this access 

is often limited. The challenges cited included 
price increases and concerns about product 
authenticity and quality. The advent of online 
ordering has emerged as a partial alternative, 
particularly for certain non-perishable goods. 
However, its utility was constrained by limited 
product variety and the unavailability of many 
region-specific items through digital platforms.

Research Question 2. The responses of the 
participants indicate that individuals have 
experienced divergent levels of changes in their 
dietary habits following the earthquake. The 
statements made by the participants can be 
categorised into three overarching themes (see 
Table 6).

 Table 6. Changes in dietary habits after the earthquake

Theme
Frequency 
(n)

Percentage (%) Participants

No change in dietary habits 11 44.0% P4, P7, P8, P9, P10, P12, P13, P14, P16, 
P17, P20, P21, P25

Changes due to lack of specific local 
ingredients

9 36.0% P1, P2, P5, P6, P9, P18, P19, P22, P23

Changes due to social and cultural 
disruptions

5 20.0% P5, P6, P11, P19, P21
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Some participants reported no significant 
change in their eating habits. However, even 
within this group, difficulties in accessing 
certain local ingredients were mentioned. 
Despite these challenges, many continued to 
prepare traditional dishes as much as possible. 
Other participants noted clear changes in their 
dietary patterns, mainly due to the lack of 
specific ingredients essential to Hatay cuisine. 
The unavailability of items such as white 
pumpkin, salty yogurt, yellow flour, spices, 
Samandağ pepper, and stuffed eggplant made it 
difficult to prepare certain traditional meals. A 
shift in breakfast habits was also observed, as 
participants moved from traditional foods—such 
as cottage cheese, green olives, and pomegranate 
syrup—to more accessible modern alternatives. 
The loss of traditional bakery products like biberli 
bread, lahmacun, and tepsi kebab also contributed 
to these changes.

It is evident that social and cultural factors also 
exerted a significant influence. The displacement 
of family members and the decline in guest-
hosting traditions following the earthquake 

resulted in a reduction in the frequency of large 
family meals. The practice of shared meals with 
neighbours and extended family members 
became less prevalent, being replaced by smaller 
and more practical meals. It has been reported 
by a number of participants that they have been 
consuming fewer meals per day. In general, 
approximately 50% of the subjects demonstrated 
alterations in their dietary routines following 
the disaster. The primary reasons for this shift 
are attributed to difficulties in accessing local 
products, changes in social dining practices, and 
adaptation to new living conditions. Notable 
trends included increased consumption of 
pastries, reduced variety in vegetable-based 
dishes, and altered breakfast and communal 
eating traditions.

Research Question 3. An analysis of the data 
reveals that changes have occurred at different 
levels in the frequency of local food production 
in the aftermath of the earthquake. The responses 
were then subjected to a thorough analysis, 
which yielded three primary themes (see Table 
7).

   Table 7. Changes in the frequency of cooking local dishes after the earthquake

Theme Frequency (n) Percentage (%) Participants

No change in frequency 10 40.0% P4, P5, P8, P10, P13, P14, P15, P16, P17, 
P25

Decrease in frequency of 
preparing local dishes

12 48.0% P1, P2, P3, P6, P9, P18, P19, P20, P21, P22, 
P23, P24

A number of participants reported no significant 
change in the frequency with which they prepare 
local dishes. Despite the challenges encountered 
in accessing specific ingredients, which 
periodically impeded the preparation of certain 
meals, these individuals generally exhibited 
a commitment to preserving their culinary 
traditions. Conversely, a considerable number of 
participants indicated a decline in the frequency 
of preparing traditional dishes compared to 
previous practices. It has been documented that 
certain dishes, including borani, lahmacun, biberli 

ekmek, kağıt kebabı, oruk, and dolma, are prepared 
less frequently. This is primarily attributed to the 
limited availability of essential ingredients. In 
particular, oven-based dishes such as lahmacun, 
biberli ekmek, and kağıt kebab were noted as being 
difficult or impossible to prepare in their current 
living conditions. It was also emphasised that the 
traditional culinary practices once reserved for 
hosting guests have become increasingly rare. It 
was posited by a number of participants that a 
shift had occurred in their culinary habits, with 
a tendency towards simpler and less labour-
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intensive local meals. This change is indicative 
of a more widespread tendency to incorporate 
more readily available, everyday local foods into 
diets, a tendency that is shaped by the physical 
and economic constraints of life in the aftermath 
of a disaster. A marked transformation in eating 
habits and the frequency of cooking traditional 
local dishes has been observed in the aftermath 
of the earthquake. Nevertheless, certain 

individuals have endeavoured to preserve and 
perpetuate the culinary heritage of Hatay within 
the limits of their circumstances.

Research Question 4. The data demonstrate 
that Hatay’s hospitality culture and the practice 
of crowded dining tables were significantly 
impacted by the earthquake. The participants’ 
responses are grouped around three main 
themes (see Table 8):

The loss of familiar surroundings and the 
weakening of social ties after the earthquake 
have led to a significant decrease in crowded 
tables and the culture of hosting guests. The 
phenomenon of feeling lonely due to the absence 
of others: P1: “Unfortunately, there is no one here. 
In Hatay, there was a notable increase in population 
density. We cook fewer varieties of food.” P5: “The 
absence of neighborly behavior among the local 
populace is a contributing factor. We are unable to 
find anyone with whom to share a coffee or a meal.” 
P7: “Individuals do not come to our door. I, too, 
have reduced my culinary repertoire and portion 
sizes. P10: “There is a complete absence of social 
interaction. This absence of social interaction is the 
most challenging aspect of the situation.” The loss of 
the former social environment and the presence 
of cultural differences have contributed to this 
situation. P6: “Regrettably, there is an absence of 
culture or humanity here.” P8: “The people here 
are not like those from our place; they do not have 
much of a hospitality habit.” P11: “Our culture is 
very different. We love guests, but not here.” The 
experience of loneliness during holidays and 
special occasions: P18: “During holidays, we used 
to cook herise in our village, we used to cook together. 

The absence of these traditions in the host culture 
is a significant contributing factor to the sense of 
alienation experienced during these visits.”

Participants have indicated that the dimensions 
of the table setting have diminished, and they 
have reduced the number of dishes they prepare. 
This decline has been accompanied by a shift 
towards smaller portions and a reduction in the 
variety of dishes offered. P2 stated, “We used to 
host guests every day in Hatay, but now we don’t 
have big tables.” P13 noted, “There are no guests; we 
can’t find anyone here. We cook fewer dishes.” P19 
noted that their dining tables have become smaller. 
The transition has also entailed a shift in social 
dynamics, marked by a reduced interaction with 
family and social circles. P22 notes that since they 
are separated from their family, their gatherings are 
not as large as before. P21 noted that maintaining 
their previous lifestyle is only possible if friends and 
family from Hatay visit.

A few participants stated that they were able 
to maintain their social eating habits thanks to 
the presence of Hatay locals around them. The 
role of familiar social circles in maintaining 

Table 8. Changes in table setting and social eating habits after the earthquake

Theme Frequency (n) Percentage (%) Participants

Dramatic change and increased 
sense of loneliness

15 60.0% P1, P5, P6, P7, P8, P10, P11, P18, P19, 
P21, P22, P23, P24, P25, P13

Contraction in table size and 
reduction in dish variety

7 28.0% P2, P13, P19, P21, P22, P24, P25

Continuation of communal meals 
with familiar social circles

3 12.0% P4, P16, P23
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social eating habits: P4: “No, it didn’t work out; 
everything continued the same since I went with my 
family.” P16: “We have a few Hatay acquaintances 
here, and they have contributed to an enhancement of 
the situation.” P23 noted that they were fortunate to 
have relatives present, as they often host guests.

The responses indicate a decline in hospitality 
and crowded dining tables in Hatay following 
the earthquake, a change that is evident in the 
practices of food preparation. Participants 
highlighted the erosion of social bonds, shifts 
in the culture of neighborliness and hospitality, 
and the diminution of both the size of meals and 
the variety of their contents. The consequences 
of these shifts in social dynamics and culinary 
practices have been profound, manifesting in a 
decline of communal dining and an inclination 
towards more intimate, unadorned repasts. This 
phenomenon underscores the pivotal role of 
social ties and hospitality in maintaining well-
being and sense of community.

Research Question 5. A comprehensive analysis 
revealed that the participants underwent 
multifaceted transformations in their culinary 

practices following the forced migration. 
A thematic analysis of the data yielded six 
predominant themes: limited access to local 
products, shifts in dining culture, economic 
hardship, adoption of alternative production 
practices, Cultural adaptation difficulties and 
social isolation, and participants who reported 
no change. The ensuing sections will present 
each theme, accompanied by the frequency data 
and participant opinions.

A considerable proportion of the participants 
indicated experiencing challenges in accessing 
products characteristic of Hatay cuisine in their 
new environment. The absence of key ingredients 
such as tandoori, zahter, pepper paste, and salted 
yogurt hindered the preparation of traditional 
dishes. P1 articulated the challenge of this limitation, 
stating, “Given the uncertainty surrounding the 
availability of all local products, we are unable to fully 
engage in the preparation of our traditional culinary 
offerings. We are unable to prepare tandoori bread 
or pepper bread.” P24 further elaborates, “I used 
to make my own tomato paste in Hatay, but now I 
can’t. Consequently, they resorted to producing salty 
yogurt in a domestic setting.

It has been observed that these habits have 
significantly decreased in Hatay cuisine, where 
traditionally crowded tables are set and hosting 
guests is important. Ten of the participants 
indicated a reduction in the variety of food they 

prepare, suggesting a decline in the traditional 
guest culture. P5: “Our guest habits have almost 
ceased to exist. This shift has led to a decline in the 
variety of dishes prepared and the quantities of food 
served.” P19 further elaborates on the practical 

Table 9. Post-Earthquake transformations in culinary culture

Theme
Frequency 
(n)

Percentage 
(%)

Participants

Limited access to local 
products

11 44.0% P1, P3, P4, P6, P7, P9, P11, P14, P18, 
P21, P24

Shifts in dining culture 10 40.0% P2, P5, P6, P10, P13, P15, P16, P17, 
P19, P22

Economic hardship 9 36.0% P2, P3, P6, P7, P8, P11, P18, P20, P24

Alternative production 
practices

2 8.0% P21, P24

Cultural adaptation 
difficulties and social 
isolation

7 28.0% P1, P6, P7, P10, P19, P20, P25

No significant change 8 32.0% P4, P8, P12, P13, P15, P16, P23, P25
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challenges faced by their kitchen, stating, “Our kitchen 
is designed for crowded tables. It is challenging for a 
person to eat with three others. I am unable to do so 
with the same level of enthusiasm and appetite.”

Nine of the participants indicated that they had 
undergone changes in their culinary practices 
due to economic factors. The rising cost of rent, 
limited financial resources, and elevated prices 
of food have led to a decline in the frequency 
and cost of meals, with some individuals 
opting to forgo the purchase of certain products 
altogether. P2 articulated the profound impact 
on both their finances and morale, stating, “We 
were greatly affected financially and spiritually. I am 
unable to locate local products, and I face challenges 
in procuring them. P7 further elaborates on the 
financial strain imposed by residing in a rental 
property, stating, “We are burdened with rental 
expenses, which significantly impacts our financial 
well-being. The cost of transporting goods is high, and 
the quality and taste of local products are suboptimal.

Some participants have initiated domestic 
production due to unavailability of local 
products. This phenomenon exemplifies 
individual endeavors to uphold cultural 
practices. P24: “I have recently started producing 
salty yogurt in my own kitchen. She acknowledges the 
challenge of producing tomato paste and is currently 
exploring alternative methods. P21: “Occasionally, 
za’atar is not available. When such products are not 
available, she resorted to preparing the spice mix 
using dried za’atar.

Some participants indicated that they experienced 
feelings of loneliness due to the absence of 
strong neighborly relations and a lack of a social 
environment in their new locations. They noted 
that this situation had a negative impact on the 
sharing of food and the quality of their meals. P6: 
“The culture is very different here, there are no guests 
to invite. This has led to a reduction in my cooking 
frequency.” P25 further elaborates on this sentiment, 
noting the stark differences between the cultural 
practices in Hatay and those in the current location. 
We are unable to find guests to have coffee with. This 
aspect, she asserts, represents the most significant 
transformation.

Some participants stated that they did not 

experience a significant change in their kitchen 
habits. Among these individuals, some reported 
maintaining their usual routines, while 
others attempted to sustain these practices 
by periodically visiting Hatay. P23 noted that 
Hatay serves as a second home for them, and they 
periodically return there. We engage in activities that 
are not possible here. P13 stated, “I do not think so, 
there has not been much change.”

Research Question 6. The participants were 
asked questions about their experiences with the 
culinary culture of their origin and whether they 
had incorporated novel culinary elements into 
their daily dietary routines. The data obtained 
revealed that the majority of the participants were 
to a limited extent affected by this culture, while 
some individuals incorporated local products 
due to necessity. The data were collected under 
three main themes: partial adoption of new 
dishes, forced adaptation, and no interaction:

Among these, only four participants 
acknowledged a moderate impact from the 
regional culinary culture, accompanied by a 
practice of preparing specific dishes in their own 
kitchens. These participants provided examples 
of dishes such as manti, noodles, börek, and 
tantuni. P1 stated, “Foods such as manti and noodles 
became more prevalent on our tables. We consume 
pottery cheese, while children eat kashar cheese.” 
P10 further elaborates, “I found tantuni particularly 
appealing due to its similarity to my own culinary 
preferences. I also make it at home.” Participant P23 
expressed a preference for tantuni, noting that they 
had prepared it exclusively. I did not prepare the 
other dishes.” P24 noted that dishes such as manti, 
noodles, and borek constituted a larger share of their 
diet. However, they are not particularly palatable, and 
we endeavor to limit our consumption of them to a 
minimum.”

While some participants did not directly adopt 
new dishes, they were compelled to utilize certain 
products from their new place of residence. 
This utilization is predominantly confined to 
breakfast products or fundamental food items. 
P1 stated, “Given the lack of consistent access to 
our own breakfast provisions, we have adopted the 
consumption of pot cheese from the local market.” P2: 
“No, we were not affected. We merely had to use their 
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products. I did not find their food appealing.”

The majority of participants stated that they 
were not influenced by the culinary culture of 
the region to which they had migrated. These 
participants indicated that they either did not 
sample new dishes or, if they did, they did not 
repeat them because they did not align with their 
preferences. P5 stated, “It never did.” P9 stated, “I 
sampled some of their products, such as poppy seed 
pie, but found it unpalatable and do not prepare it at 
home.” P19 concurred, stating, “I was not affected 
because I do not find it pleasant.” P21: “No, it does 
not align with our culinary preferences.” P22 noted 
that the culinary culture of the place they stayed was 
not a significant factor in their experience, as it lacked 
clear characteristics that would have influenced 
their preferences. P25 stated that the experience did 
not resonate with them and did not appeal to their 
preferences.

Research Question 7. The participants were 
asked questions regarding the preparation of 
Hatay-specific dishes incorporating non-local 
ingredients in their respective migratory regions 
and whether this practice led to a discernible 
alteration in the flavour profile of these dishes. 
The data obtained revealed that migrants 
experienced significant difficulties in procuring 
food, had difficulty in reaching original tastes, and 
therefore experienced sensory dissatisfaction. 

 The majority of participants indicated that they 
persisted in preparing Hatay-specific dishes yet 
noted that the vegetables and spices available 
in their new locations did not adequately meet 
their expectations in terms of flavor. Participants 

further elaborated on the pronounced disparities, 
particularly regarding the diversity of vegetables, 
bell peppers, eggplants, beans, spices (zahter, 
dried mint, hot peppers), and tomato paste. P1 
stated, “We are compelled to continue this practice, yet 
we find that the resulting flavors do not match those 
of our original cuisine. Even the greens lack flavor.” 
P7 noted that they were unable to locate the pepper 
paste, which they had procured from A101, and it was 
accompanied by lemon salt, rendering it unpalatable. 
I intend to purchase it when I visit Hatay, but until 
then, I must resort to alternative options. P9 noted 
that his meals, such as zaatar and dried mint, had 
lost their previous flavor due to his inability to bring 
most spices. P19 noted that the eggplants and beans 
available in Hatay significantly differ from those in 
his home region. There is a noticeable change in the 
flavor profile of the meals.” P24: “Even the beans and 
eggplants have undergone a change in taste. When 
utilizing the products available here, the flavor of the 
meals is noticeably diminished.”

Some participants indicated that taste differences 
are inevitable, depending on the region where 
the ingredients used are cultivated. However, 
they evaluated this situation within a more 
general framework. Participant P4 articulated this 
perspective, stating, “I cannot achieve the same level of 
taste efficiency in vegetable dishes due to the varying 
growing conditions.” Another participant, P16, noted 
that the vegetables and greens in their region possess 
a distinct flavor profile. While I am obliged to utilize 
them, I perceive a decline in the gustatory satisfaction 
of the dishes.” P14 further noted that spices sourced 
from the local region were similarly unsatisfactory. It 
appears that they render the dish tasteless.”

Table 10. The impact of the migrated city’s culinary culture on daily nutrition

Theme
Frequency 
(n)

Percentage 
(%)

Participants

Partial adoption of new 
dishes

4 16.0% P1, P10, P23, P24

Forced adaptation and 
product use

2 8.0% P1, P2

No interaction with 
local culinary culture

19 76.0% P3, P4, P5, P6, P7, P8, P9, P11, P12, P13, P14, 
P15, P16, P17, P18, P19, P21, P22, P25
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Only one participant indicated that they do not 
cook with non-local products. This reluctance 
can be attributed to a preconceived notion 
or prior experience indicating that the flavor 
expectations will not be met. This tendency is 
further elaborated by P25, who asserts, “No, I do 
not.”

Research Question 8. The participants were 
asked questions regarding any alterations that 
had been made to the products and equipment 
used in their kitchens following the seismic event. 
The responses obtained revealed the difficulties 
experienced, the inaccessibility of materials, 
and changes in cooking habits. The majority of 
participants indicated that they encountered 
challenges in accessing local equipment 
and materials, while also highlighting other 
difficulties encountered in the kitchen area.

Many participants mentioned that they had 
difficulties in supplying after the earthquake 
and the lack of some local kitchen equipment. 
The absence of specialized kitchenware, such as 
the kunefe tray, aşur beater, oruk machine, was 
particularly salient. Participants indicated that 
they endeavored to procure these items over 
time in an effort to address these deficiencies. 
The absence of specialized equipment was 
found to have a significant impact on the taste 
and presentation of dishes, particularly those 
prepared with traditional local cuisine. For 
instance, participant P2 noted, “I lack both a kunefe 
tray and a aşur machine. This has led to challenges 
in the preparation of traditional dishes. Another 
participant, P9, noted that they too lacked essential 
equipment, including a kunefe tray, an oruk machine, 

an aşur machine, kebab skewers, and a barbecue 
machine. Participant P13 noted that the majority of 
their belongings are still in Hatay, explaining their 
inability to procure essential equipment such as a 
kunefe tray or aşur machine within the local context. 
P23 stated that he lacked both a kunefe tray and an aşur 
machine. P21 noted the absence of a food processor, 
oruk machine, or kunefe tray in their location.

It was reported by some participants that as 
their residences became more compact, the 
kitchen space underwent a similar reduction, 
thereby impacting their culinary practices. It was 
observed that the variety of food became limited 
with these reduced areas and fewer equipment. 
The participant observations indicate the impact 
of physical space constraints on the diversity of 
culinary creations in the kitchen and the practices 
of cooking. Participant P10 articulated the impact of 
constrained spatial dimensions on culinary endeavors, 
stating, “Given the limitation of my daughter’s 
residence to a single room, our kitchen environment 
is constrained. My kitchen was sizable, but now that 
it is reduced in size, I have fewer pots and pans.” P14 
noted that their kitchen movement space had become 
smaller, resulting in a reduced number of items, 
though they acknowledged that it remained sufficient. 
Participant P16 noted, “I was unable to bring any of 
my belongings, as we had started to tidy up over time. 
Despite this, she has managed to retain the majority 
of her belongings, though she acknowledges that the 
space available in her current kitchen is less than that 
of her previous one.

The majority of participants indicated that 
they encountered challenges in accessing 
local products, which resulted in a change in 

Table 11. Impact of non-local ingredients on Hatay dishes

Theme
Frequency 
(n)

Percentage 
(%)

Participants

Cooking with non-local 
products and resulting loss of 
taste

21 84.0%
P1, P2, P3, P5, P6, P7, P8, P9, P10, P11, P12, 
P13, P15, P17, P18, P19, P20, P21, P22, P23, P24

Effect of regional differences 
in products on taste

3 12.0% P4, P14, P16

Avoidance of cooking due to 
expected taste loss

1 4.0% P25
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the taste of the food due to the unavailability 
of ingredients such as spices and vegetables. 
Additionally, there were difficulties accessing 
Hatay-specific materials and equipment for 
freezing and refrigeration. P18: “I encounter 
challenges in procuring Hatay spices, and I am not 
always able to access local products. I previously 
used a deep freezer in Hatay, but I no longer have 
access to that equipment.” P7 further elaborated on 
the challenges faced, stating, “I was unable to bring 
any materials. We continue to function with limited 
resources.” I currently possess a limited selection of 
kitchen tools and materials.” P9 further elaborates on 
the disparities by stating, “In general, the majority of 
my food products are less than those in Hatay.”

Discussion and Conclusion

This study provides a multi-faceted analysis of 
the shifts in culinary practices among women 
residing in Hatay or those compelled to migrate 
from the city in the aftermath of the earthquakes 
that occurred on 6-20 February 2023. The 
findings reveal significant transformations 
in culinary culture in terms of both physical 
infrastructure and the content and presentation 
of meals. This transformation is not merely a 
necessity imposed by material conditions; it 
also represents a space where cultural identity 
and the sense of belonging are restructured. 
The majority of participants reported that due 
to limited access to local products, the lack of 
traditional kitchen equipment, and economic 
constraints, they were either unable to prepare 
many traditional dishes or had to significantly 
alter ingredients and cooking methods. This 
finding is consistent with the observations of 

İflazoğlu and Aksoy (41), who emphasised the 
iconic dishes of Hatay cuisine as indicators of 
cultural identity. The failure to prepare these 
dishes due to physical and emotional disruptions 
after the earthquake highlights the fragile nature 
of cultural continuity.

The erosion of social bonds has also precipitated 
a shift in the significance attributed to commu-
nal dining. The Hatay dining table, traditionally 
built upon solidarity, sharing and ritual values, 
has now been reduced to a simpler, more func-
tional meal for nuclear family members. This 
phenomenon aligns with the findings of Bakka-
loğlu and Şen (17) in her study on the effects of 
post-disaster migration on local cuisine. How-
ever, in the present study, this transformation is 
not interpreted solely as a state of deprivation, 
but also as a practice of reconstruction and ad-
aptation. It was evident that a number of par-
ticipants exhibited an elevated level of cultural 
resilience, as evidenced by their endeavours to 
sustain traditional culinary practices despite fac-
ing challenges related to the scarcity of essential 
ingredients and equipment. This finding lends 
further support to Işkın’s (10) argument that 
women fulfil a dual role in the kitchen, both in 
terms of production and transmission. Follow-
ing migration, many women sampled the local 
cuisines of their new environments. However, 
they seldom formed emotional or cultural bonds 
with these foods. Instead, they maintained their 
own regional cuisine as a marker of identity. 
This finding is analogous to the study by Kara 
and Akdağ (13) on Syrian women. However, in 
contrast to that study, the resistance to new cu-
linary cultures observed here is grounded more 
deeply in emotional and identity-related dimen-

Table 12. Post-Earthquake changes in kitchen products and equipment

Theme Frequency (n) Percentage (%) Participants

Shortage of equipment and supply 
difficulties

13 52.0% P1, P2, P5, P6, P9, P11, P13, P15, P17, 
P20, P21, P23, P24

Limitations due to small kitchen space 
and physical conditions

4 16.0% P10, P14, P16, P22

Inaccessibility of local products 
(spices, vegetables, storage)

14 56.0% P3, P4, P6, P7, P8, P9, P12, P14, P16, 
P17, P18, P19, P20, P25
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sions.

Furthermore, the study revealed a strong nar-
rative suggesting that the change in ingredients 
resulted not only in differences in taste, but also 
in a perceived “loss of authenticity.” Expressions 
such as “the dish had no soul” or “as long as we 
eat, it doesn’t matter what” point to a loss not 
only of flavour, but also of collective memory 
and emotional fulfilment. This finding is consis-
tent with the conclusions of Kipalev and Dölek 
(15), who emphasised that, for migrants, food 
represents not only a physical necessity but also 
an emotional practice. In contrast, a notable con-
trast emerges between this study and Akarçay’s 
(42) ethnographic research on field kitchens es-
tablished after disasters. Akarçay’s approach to 
crisis kitchens as a component of social recon-
struction is examined, while the present study 
underscores the prevalence of isolation and lone-
liness, particularly in contexts of container hous-
ing and rented accommodations. Consequently, 
the transformation of culinary culture in the af-
termath of a disaster is not solely a physical one 
but is also influenced by shifts in social capital 
and solidarity networks.

The study’s findings reveal the fragility of 
Hatay’s culinary heritage beyond its 2017 
designation as a UNESCO Creative City of 
Gastronomy and emphasise the need for its 
continuous reproduction. Cultural heritage is 
not merely a legacy inherited from the past; it 
is a practice that is redefined in each moment of 
crisis, woven through resistance, and sustained 
through collective memory. In this context, 
Hatay’s cuisine must be considered as more than 
a mere repository of the past or a superficial 
tourist attraction; rather, it should be regarded 
as a dynamic expression of cultural identity 
that serves to reinforce its resilience in the face 
of adversity. This research not only documents 
the culinary transformations caused by the 
earthquake but also highlights the active role of 
women as custodians of culinary heritage. Their 
quotidian acts of resistance – encompassing 
the preservation of traditional dishes, the 
adaptation of techniques, and the nurturing of 
a sense of continuity – serve to reveal the way 
food functions as a medium for healing, identity 

preservation, and cultural reconstruction 
in periods of disruption. Consequently, the 
development of future recovery policies must 
incorporate culinary and cultural resilience 
strategies, acknowledging food not only as a 
source of sustenance but also as a fundamental 
element in the process of emotional and 
communal reconstruction.

Research limitations and recommendations for 
future studies

This study is limited to qualitative interviews conduct-
ed with 25 women who either remained in or migrated 
from Hatay following the earthquakes of February 6, 
2023. The relatively small sample size restricts the 
generalizability of the findings. Moreover, the re-
search exclusively focuses on women’s perspectives, 
thereby excluding the roles of men, children, and 
younger generations in the transformation of culinary 
culture. Most interviews were conducted within the 
first year following the disaster, which limits the abil-
ity to assess long-term changes. Although the partic-
ipants varied in terms of socioeconomic background, 
educational status, and the regions to which they 
migrated, the representation of certain demographic 
groups remains limited.

Future research would benefit from comparative stud-
ies based on variables such as age groups, ethnic and 
religious affiliations, or the cultural characteris-
tics of the regions to which participants have mi-
grated. In addition, mixed-method approaches 
that integrate both qualitative and quantitative 
techniques could offer a more comprehensive 
understanding of the transformation in culinary 
practices. Finally, future studies may explore the 
influence of post-disaster social policies and lo-
cal government initiatives on the preservation 
and revitalization of gastronomic heritage.
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Özet

Amaç: Güneydoğu Anadolu’nun kalbinde yer alan 
Gaziantep mutfağı, sadece damakları değil, ekolojik 
bilinci de destekleyen bir gastronomi kaynağı olarak 
bilinmektedir. Bu çalışmanın amacı, Gaziantep 
mutfağının ekolojik sürdürülebilirlik bağlamında 
karbon ayak izini incelemek ve diğer dünya 
mutfaklarıyla karşılaştırmaktır. Ayrıca, sürdürülebilir 
beslenme konusunda toplumsal farkındalığı artırmak 
ve tüketicilerin kendi alışkanlıklarının çevresel 
etkilerini anlamalarına yardımcı olacak araçlar 
sunmak amaçlanmıştır.

Gereç ve Yöntem: Çalışmada, araştırmacı tarafından 
geliştirilen “Beslenme Alışkanlıkları Anketi” veri 
toplama aracı olarak kullanılmıştır. Günümüzde 
Gaziantep mutfağında sıkça pişirilen ve tüketilen 
yemekler belirlenmiş, bu yemeklerin karbon ayak 
izleri hesaplanmıştır. Veriler, JASP (0.18.1.0) programı 
ile tek örneklem t-testi kullanılarak analiz edilmiş, elde 
edilen sonuçlar ülke ortalamalarıyla karşılaştırılmıştır.

Bulgular: Çalışma sonuçları, Gaziantep 
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mutfaklarıyla kıyaslandığında daha düşük çıktığını 
ortaya koymuştur. Özellikle vejetaryen ağırlıklı 
yemeklerin karbon ayak izinin oldukça düşük 
olması, sürdürülebilir beslenme açısından önemli 
bir bulgudur. Ayrıca, Türk yemekleri için ilk kez 
geliştirilen internet sitesi sayesinde, tüketicilerin 
kendi beslenme alışkanlıklarının çevresel etkilerini 
daha iyi kavrayabilecekleri düşünülmektedir. Bu 
platformun, bireylerin bilinçli tercihler yapmasına 
katkı sağlayacağı öngörülmektedir.

Sonuç: Gaziantep mutfağı, ekolojik sürdürülebilirlik 
açısından diğer dünya mutfaklarına kıyasla 
avantajlara sahip olup, özellikle vejetaryen ağırlıklı 
yemeklerin düşük karbon iziyle dikkat çekmektedir. 
Bu durum, sürdürülebilir beslenme ve çevresel 
farkındalığın artırılmasında önemli bir rol oynayabilir. 
Ayrıca, geliştirilen internet sitesi ile bireylerin kendi 
alışkanlıklarının çevresel etkilerini öğrenerek daha 
bilinçli tüketim yapmaları teşvik edilecektir.

Abstract

Aim: Gaziantep cuisine, located in the heart of 
Southeast Anatolia, is known not only for its palate-
pleasing qualities but also as a gastronomic resource 
that supports ecological awareness. The aim of this 
study is to examine the carbon footprint of Gaziantep 
cuisine within the context of ecological sustainability 
and to compare it with other world cuisines. 
Additionally, it aims to enhance social awareness of 
sustainable nutrition and to provide tools that help 
consumers understand the environmental impacts of 
their own consumption habits.

Material and Methods: n the study, the researcher-
developed “Dietary Habits Questionnaire” served as 
the data collection instrument. Frequently prepared 
and consumed dishes in Gaziantep cuisine today 
were identified, and the carbon footprints of these 
dishes were calculated. The data were analyzed using 
a one-sample t-test in the JASP (0.18.1.0) program, and 
the resulting findings were compared with national 
averages.

Results: In the study, the results indicate that the 
carbon footprint of Gaziantep cuisine is lower when 
compared with other world cuisines, such as those 
from Canada, Brazil, the United States, Denmark, 
and Italy. In particular, vegetarian-dominated 
dishes exhibit a notably low carbon footprint, which 
is a significant finding for sustainable nutrition. 
Furthermore, thanks to the internet site developed 
for Turkish dishes for the first time, it is anticipated 
that consumers will gain a better understanding of 
the environmental impacts of their own eating habits. 
This platform is expected to contribute to individuals 

making more conscious choices.

Conclusion: Gaziantep cuisine presents advantages in 
ecological sustainability when compared with other 
world cuisines, notably with a low carbon footprint for 
vegetarian-dominated dishes. This finding suggests 
that Gaziantep cuisine could play an important role 
in promoting sustainable nutrition and environmental 
awareness. Additionally, with the developed internet 
site, individuals will be encouraged to learn about the 
environmental impacts of their own eating habits and 
to adopt more conscious consumption.

Extendend AbstractExtendend Abstract

In the context of global population growth and 
climate change, the sustainability of food systems is 
becoming increasingly important (1, 2). Research on 
ecological sustainability has revealed that individuals’ 
dietary choices have significant implications for 
both sustainability and health (3, 4). Consequently, 
sustainability has gained heightened importance 
within the food sector. To ensure food sustainability, 
it is essential to evaluate the impacts of each stage 
of the food supply chain, including production, 
packaging, transportation, and consumption (5). 
Food sustainability is addressed through three 
fundamental dimensions: economic, ecological, and 
social. Ecological sustainability aims to preserve 
and transfer the natural resources of an ecosystem 
or environment to future generations in a renewable 
manner (6). Achieving this goal necessitates a series 
of measures, such as resource management, waste 
reduction, and pollution prevention. Environmental 
pollution manifests in various areas, including air, 
water, and soil. Air pollution refers to the alteration 
of gas ratios in the atmosphere and the presence of 
pollutants exceeding certain thresholds (7). Changes 
in atmospheric composition lead to the accumulation 
of heat and, consequently, climate change due to the 
increase of greenhouse gases such as carbon dioxide 
(CO2), nitrogen dioxide (NO2), and sulfur dioxide 
(SO2) (8). The primary source of greenhouse gases is 
the combustion of fossil fuels in energy production 
and transportation; among these gases, carbon dioxide 
is the most detrimental due to its high emission levels 
(9, 10). In this context, monitoring carbon dioxide 
emissions resulting from fossil fuel combustion 
is crucial for measuring the carbon footprints of 
individuals and communities (11). The significance 
of this study lies in its examination of the ecological 
sustainability of Gaziantep cuisine through carbon 
footprint analysis. Despite Gaziantep’s global culinary 
reputation, there is a notable lack of research regarding 
its sustainability. This study aims to fill this gap by 
analyzing the carbon footprint of Gaziantep dishes 
and comparing them with international culinary 
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practices. The findings are intended to contribute to 
ecological awareness and promote sustainable dietary 
habits among consumers. Furthermore, the study 
seeks to develop a user-friendly website that allows 
individuals to easily access information about the 
carbon footprints of the foods they consume, thereby 
fostering greater environmental consciousness. 

The research consists of two main phases. The first 
phase involves calculating the carbon footprints 
of selected dishes from Gaziantep cuisine and 
analyzing their ecological impacts. This is achieved 
by comparing the calculated carbon footprints with 
dietary values documented in existing literature. The 
second phase focuses on presenting the identified 
carbon footprints in a user-friendly manner through 
a dedicated website, aimed at increasing public 
awareness. Gaziantep cuisine comprises over 300 
dishes; however, not all are frequently prepared 
in contemporary kitchens. Therefore, 33 widely 
recognized dishes, soups, and desserts were selected 
with the assistance of culinary experts from the 
Gaziantep Metropolitan Municipality’s Culinary Arts 
Center and academics from Gaziantep University’s 
Gastronomy Department. The selected dishes 
include both traditional and geographical indication 
products. In the second step, recipes for the listed 
dishes were sourced from relevant literature. The 
ingredient quantities were standardized using metric 
measurements for consistency. Due to the absence of 
a Turkey-specific database for the carbon footprints 
of food items, international sources were utilized 
to calculate the carbon footprints for each dish. A 
survey titled “Eating Habits” was developed to gather 
data on participants’ dietary habits. The survey was 
administered both in person and online, enabling 
the collection of comprehensive data regarding the 
frequency and portion sizes of consumed dishes. The 
results were analyzed using statistical software to 
compare the carbon footprints of Gaziantep dishes 
with those of other countries. The calculated carbon 
footprints for the 33 selected dishes are presented in 
a comprehensive format. The analysis reveals that 
the average carbon footprint for main dishes, soups, 
and desserts varies significantly, with certain dishes 
contributing more to greenhouse gas emissions than 
others. For instance, the highest carbon footprint 
was found in “Beyran” soup, while “Dövmeli Alaca 
Çorba” had the lowest. Moreover, the comparison 
of Gaziantep cuisine’s carbon footprints with those 
of other countries indicates that Gaziantep dishes 
generally have a lower carbon footprint than the 
average dietary habits observed in countries like 
Canada, Brazil, Denmark, and the United States. This 
finding highlights the potential of Gaziantep cuisine to 
contribute to sustainable dietary practices, particularly 
due to the prevalence of vegetarian options. The 
survey included 136 families, revealing demographic 

insights about participants’ eating habits. The data 
collected showed a significant correlation between 
dietary choices and the carbon footprints of the foods 
consumed. The annual carbon footprint for Gaziantep 
cuisine was found to be approximately 2.585 kg CO2, 
which is lower than the carbon footprints reported for 
other countries.

This study underscores the ecological sustainability 
of Gaziantep cuisine, demonstrating that it possesses 
a lower carbon footprint compared to many global 
culinary traditions. The findings suggest that 
promoting vegetarian dishes could significantly 
reduce overall carbon emissions. The developed 
website serves as a valuable resource for consumers, 
allowing them to understand the environmental 
impacts of their dietary choices better. By facilitating 
access to information about the carbon footprints of 
various dishes, the website aims to encourage more 
sustainable eating habits. To foster sustainable food 
consumption, it is crucial to expand this study into a 
comprehensive database for Turkish cuisine, making 
it accessible and user-friendly. Future research could 
involve a larger sample size, enabling comparisons 
across different demographic groups and regions. 
Additionally, exploring the effects of various cooking 
methods on carbon footprints could yield valuable 
insights for promoting sustainable culinary practices. 
In conclusion, the study highlights the need for 
greater awareness of the carbon footprints associated 
with dietary choices. By encouraging a shift towards 
lower-carbon meals, individuals can contribute to a 
more sustainable future. The findings advocate for 
the integration of carbon footprint considerations 
into dietary planning, which could play a vital role in 
achieving environmental sustainability

Giriş

Küresel nüfus artışı ve iklim değişikliği 
bağlamında, gıda sistemlerinin sürdürülebilirliği 
giderek daha fazla önem kazanmaktadır (1, 
2). Ekolojik sürdürülebilirlik üzerine yapılan 
araştırmalar, bireylerin beslenme seçimlerinin 
hem sürdürülebilirlik hem de sağlık açısından 
önemli etkileri olduğunu ortaya koymaktadır (3, 
4). Bu nedenle, gıda sektörü için sürdürülebilirlik 
giderek daha büyük bir önem kazanmıştır. Gıda 
sürdürülebilirliğinin sağlanması amacıyla, 
gıda tedarik zincirinin her aşaması üretim, 
paketleme, taşımacılık ve tüketim süreçleri 
gözden geçirilerek etkileri değerlendirilmelidir 
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(5). Gıda sürdürülebilirliği, ekonomik, ekolojik 
ve toplumsal olmak üzere üç temel boyutta ele 
alınmaktadır. Ekolojik sürdürülebilirlik, bir 
ekosistemin ya da çevrenin doğal kaynaklarının 
gelecek nesillere korunarak ve yenilenebilir bir 
biçimde aktarılmasını amaçlamaktadır (6). Bu 
hedefin gerçekleştirilmesi için doğal kaynakların 
kullanımı, atık üretiminin azaltılması ve çevre 
kirliliğinin önlenmesi gibi bir dizi önlem alınması 
gerekmektedir (6,7). Çevre kirliliği, hava, su ve 
toprak gibi çeşitli alanlarda ortaya çıkmaktadır. 
Hava kirlenmesi, hava bileşimindeki gaz 
oranlarının değişimi ve dışarıdaki kirleticilerin 
belirli bir seviyenin üzerinde olması durumunu 
ifade eder (7). Hava bileşiminin değişmesi, 
atmosferde ısının birikmesine ve dolayısıyla 
iklim değişikliğine yol açan karbondioksit, 
azotdioksit ve kükürtdioksit (CO2, NO2, SO2)  
gibi sera gazlarının artışına neden olmaktadır 
(8). Sera gazlarının en önemli kaynağı, fosil 
yakıtların enerji üretimi ve taşımacılık gibi 
alanlarda yakılmasıdır (9). Bu gazlar arasında, 
çevreye verilen zarar açısından en tehlikeli 
olanı, emisyon seviyesi diğer gazlara kıyasla 
çok yüksek olan karbondioksittir (CO2) (9, 10). 
Bu bağlamda, fosil yakıtların yanması sonucu 
oluşan karbondioksit emisyonunun izlenmesi, 
bireylerin ve toplulukların karbon ayak izlerinin 
ölçülmesi açısından önemlidir (11).

Karbon ayak izi, Wiedmann ve Minx (11) 
tarafından “Bir faaliyetin doğrudan ve dolaylı 
olarak sebep olduğu ya da bir ürünün yaşam döngüsü 
boyunca biriken toplam karbondioksit emisyon 
miktarının bir ölçüsü” olarak tanımlanmaktadır. 
Bu tanımdan hareketle, karbon ayak izinin, 
çevreye verilen karbondioksit salınımını ve diğer 
gazların emisyonunu karşılaştırmalı bir biçimde 
değerlendirdiği söylenebilir. Dolayısıyla, bu 
ölçümün farkında olmak ve azaltma çabalarında 
bulunmak, sürdürülebilir yaşam ilkelerine 
uygun bir yaşam tarzı geliştirilmesine katkı 
sağlayacağı düşünülmektedir.

Gıda tüketimi ise toplam sera gazı salınımı 
içerisinde yaklaşık %30’luk bir paya sahiptir 
(12)food consumption is responsible for 
approximately 30% of total greenhouse gas (GHG. 
Alan yazında gıda tüketimi ve gıdaların karbon 
ayak izi ile ilgili birçok çalışma yapılmış, son 

yıllarda ise diyet planları ve yeme alışkanlıkları 
üzerine yoğunlaşıldığı görülmüştür (13, 14, 15, 
16, 17, 18, 19, 20, 21, 12, 22, 2).

1.1.	Karbon ayak izinde yapılan ulusal ve 
uluslararası çalışmalar 

Üçtuğ ve diğerlerinin (23) çalışmasına göre, Türk 
diyetlerine ilişkin vejetaryen ve vegan beslenme 
şekilleri sırasıyla 35,22 kg, 27,8 kg ve 18,5 kg 
CO2 eşdeğeri karbon ayak izi değerine sahiptir. 
Bu diyetlerin daha düşük karbon ayak izine 
sahip olmasının temel sebebi olarak ise et ve süt 
ürünlerinin içermediği belirtilmiştir.

Erdoğan (8) Türk mutfağına ait 284 yemeği, 
besin değerleri, sera gazı emisyonları ve su ayak 
izleri açısından incelemiştir. Yemek seçiminde 
belirli bir yöre tercih edilmemiş; bunun yerine 
bir yemek kitabı kaynak olarak kullanılmıştır. 
Hesaplamalara dahil edilmeyen malzemeler 
arasında baharatlar, mercimek, domates ve biber 
salçası, pazı, maydanoz, pirinç unu, tuz, ekmek, 
tarhana, pırasa, bulgur, dövme, nohut, erişte, 
şehriye, sirke, şalgam, ayva, dereotu, nar, kabak, 
asma yaprağı, erik ekşisi, karbonat, nişasta, 
kuru maya, yufka, zeytin, tahin, fesleğen, semiz 
otu, kaymak, tel kadayıf, maden suyu, vanilya, 
pekmez, güllaç, gül suyu, gül yaprağı, kabak 
çiçeği, kahve ve salep yer almaktadır. Araştırma 
bulguları, yemeklerin et içeriği arttıkça karbon 
ayak izlerinin de arttığını göstermektedir.

Üçtuğ vd. (22) yaptıkları araştırmada, Türk 
mutfağına dayanan omnivor, vejetaryen ve vegan 
diyetlerin karbon ayak izlerini incelemişlerdir. 
Bu çalışma, Türk mutfağının et ağırlıklı olduğuna 
dair yaygın bir yanlış algının bulunduğunu ve 
aslında Türk mutfağının birçok farklı gıda türünü 
barındırdığını göstermektedir. Yemeklerin 
yaşam döngüsü değerlendirmesi (Life Cycle 
Assessment, LCA) CCaLC2 LCA yazılımı (24). 
kullanılarak yapılmıştır Vegan diyetin karbon 
ayak izinin, omnivor diyetin karbon ayak izinin 
%52’si kadar olduğu tespit edilmiştir. Omnivor 
diyetin kişi başına haftalık karbon ayak izi 
ise 35.2 kg CO2 eşdeğeri olarak hesaplanmış; 
bu değer, diğer ülkelerle karşılaştırıldığında 
Akdeniz ve Atlantik diyetlerinden yüksek, 
İtalyan diyetinden düşük, Danimarka, Çek 
Cumhuriyeti ve Fransa diyetleriyle ise benzer 
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seviyededir. Araştırmacılar, tarımsal üretimde 
pestisit kullanımının azaltılması, yenilenebilir 
enerji kaynaklarının tercih edilmesi, 
tüketicilerin bilgilendirilmesi ve çocuklara 
sebze tüketimini teşvik etmenin halka sağlıklı 
beslenme alışkanlıkları kazandırarak karbon 
ayak izinin düşürülmesine katkı sağlayacağını 
belirtmişlerdir.

Pathak vd. (20)while food products from crops 
contributed to emission of nitrous oxide (N2O 
yaptıkları çalışmada Hint mutfağında tüketilen 
24 yiyecek çeşidini sera gazları açısından 
incelemiş ve kendi içlerinde karşılaştırmıştır. 
Pirinç yetiştirme ve hayvansal ürünlerin daha çok 
metan emisyonuna sebep olduğu gösterilmiştir. 
Ayrıca Hindistanlıların yerel ürünler tükettiği 
ve bu nedenle sera gazı emisyonunun %87’sinin 
üretimden, %10’un hazırlıktan, %2’sinin 
işlemeden ve %1’inin taşımadan geldiği 
görülmüştür.

Röös (12)food consumption is responsible 
for approximately 30% of total greenhouse 
gas (GHG gıdalarda karbon ayak izinin 
belirlenmesi üzerine yaptığı çalışmada karbon 
ayak izinin belirlenmesindeki belirsizlikleri ve 
tüketicilerin nasıl bilgilendirilmesi gerektiğini 
incelemiştir. Sera gazı emisyonunun tespitinde 
belirsizliklerin kaynağı olarak üretimde 
kullanılan enerji kaynakları, gübrenin kullanım 
miktarı ve çeşitliği, hasat miktarı gibi faktörler 
ve bu faktörler ile ilgili kesin verilerin olmadığı 
vurgulanmıştır. Tüketicilere ürünlerin sayısal 
karbon ayak izi değerleri ve çevre dostu gibi 
etiketlerle bilgi verilmesinin sınırlı bir etkisinin 
olduğu ve “Daha az et tüketin”, “Gıdaları israf 
etmeyin” mesajlarının “Yerel ürünleri tüketin”, 
“Gıdaları mevsiminde tüketin” mesajlarından daha 
etkili olduğu sonucuna ulaşmıştır.

Veeramani vd. (25) ilk aşamada Kanada, 
Ontario’da yaşayan 10.000 kişinin yeme 
alışkanlıklarını inceleyerek sınıflandırmış, 
ikinci aşamada bu sınıfların karbon ayak 
izlerini hesaplayarak İngiltere, Almanya, 
ABD, Hindistan ve Finlandiya vd. ülkeler ile 
karşılaştırmıştır. Omnivor diyetlerde belirlenen 
kişi başı yıllık kg karbondioksit eşdeğer emisyon 
değerinin Avrupa ülkeleri ve Hindistan’dan 
yüksek; İngiltere, ABD ve Avustralya’dan düşük 

olduğu sonucuna ulaşmışlardır. Vejetaryen 
diyetlerde ise İngiltere, ABD ve Almanya’dan 
düşük; Hindistan ve Finlandiya’dan yüksek 
olduğu sunulmuştur. 

González-García vd. (28) yaptıkları alan yazın 
taraması çalışmasında 21 çalışmadaki 66 farklı 
yeme alışkanlığı için vitamin ve karbon ayak izi 
değerleri karşılaştırılmış ve değerlendirilmiştir.  
Çalışmada Akdeniz ve Atlantik diyetlerinin 
vejetaryen diyetler gibi düşük karbon ayak 
izi; ABD ve Avrupa diyetlerinden bazılarının 
ise en fazla karbon ayak izine sahip olduğu 
görülmüştür. Ayrıca değerlendirme yapılırken 
ülkelerdeki porsiyon büyüklüklerinin farklı 
olduğuna da dikkat çekilmiştir. 

Espinoza-Orias vd. (15)40 different recipes were 
considered, focusing on most popular consumer 
choices in the UK. The estimated impact from 
ready-made sandwiches ranges from 739 g CO2 
eq. for egg & cress to 1441 g CO2 eq. for the bacon, 
sausage & egg option. The carbon footprint of 
the most popular home-made sandwich (ham & 
cheese hazır gıdaların iklim değişikliğine etkisini 
40 farklı içerikli sandviç örneği üzerinden 
analiz etmiştir. Sonuç olarak ev yapımlarının 
aynı içerikli hazır olanlardan yaklaşık iki kat 
daha fazla karbon ayak izi olduğu bulunmuş 
ve en büyük etkinin israfın engellenmesi ile 
ulaşılabileceği sonucuna varılmıştır.

Bruno vd. (14)fat dairy products and red meat, 
and a low content of fruits and vegetables. As 
it is considered unhealthy and environmentally 
unfriendly, various alternatives to the standard 
Danish diet have been investigated and promoted 
in Denmark, such as the New Nordic Diet. By 
using a Life Cycle Assessment (LCA Danimarka 
diyetlerinin yüksek miktarda şeker, yağlı süt 
ürünleri ve kırmızı et içeriği bulundurduğu 
ve düşük miktarda meyve sebze içeriği 
bulundurduğunu söylemiştir. Bu diyetin çevre 
dostu olamamasından ve sağlıksız olmasından 
dolayı yeni dört farklı diyet geliştirilmiş ve bu 
çalışmada karşılaştırılmıştır.

Rose vd. (21)but little is known about the 
association between the carbon footprint of 
individual selfselected diets in the United States 
and nutritional quality.\nObjectives: The aims 
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of this study were to assess the GHGE from 
individual self-selected diets in the United States 
and examine their association with nutritional 
quality of the diets, demographic patterns, 
and food-related behaviors.\nMethods: The 
dietary GHGE from US adults (>18 y, N = 16,800 
bireyleri 24 saatlik gözlem ile kendi seçmiş 
oldukları yiyeceklerin besin değerleri ve sera 
gazı emisyonları açısından değerlendirmiştir. 
“ABD Sağlıklı Besin İndeksi’ne” göre yüksek 
puanlı yeme alışkanlıklarının daha düşük sera 
gazı emisyonuna sahip olabileceği sunulmuştur.

Malan vd. (19)more scalable one-unit Foodprint 
seminar taught at multiple universities. 
Methods: We used a quasi-experimental pre-
post nonequivalent comparison group design 
(n = 176   çalışmasında üç farklı üniversitede 
dört dönem boyunca karbon ayak izi semineri 
verilen ve verilmeyen grubu karşılaştırmıştır. 
Sonucunda semineri alan öğrencilerin gıda 
tüketimi kaynaklı karbon ayak izinin % 14 
azaldığı gözlemlenmiştir. 

Gaillac vd. (17) et ve süt ürünlerini analiz 
ederek düşük miktarda et, yumurta ve yoğurt 
içeren diyetlerle karbon ayak izi hedeflerinin 
yakalanabileceğini iddia etmişlerdir. Ayrıca 
yerel ürünlerin tüketilmesi, süt ürünlerinin 
sütün üretildiği yerlerde işlenmesinin karbon 
ayak izini düşüreceğini göstermişlerdir.

Garzillo vd. (18)obtained in 2008 and 2009, from 
a probabilistic sample of the Brazilian population 
aged 10 years and over (n = 34,003 Brezilya’da 
farklı demografik özelliklere sahip 34.000 
kişilik bir örneklemin 24 saatlik gıda tüketimi 
üzerinde karbon ayak izlerini incelemiş, bir 
kişinin bir günlük Brezilya diyeti için ortalama 
karbon ayak izini 4489 g CO2 eşdeğer olarak 
bulmuş, bu değerin erkekler, yüksek gelirliler ve 
eğitimlilerde arttığı belirtilmiştir.  

Benvenuti vd. (13) İtalyan okul yemekleri 
üzerine yaptığı çalışmada kırmızı et yerine 
daha sürdürülebilir olan beyaz et ve balık etinin 
tercih edilmesinin omnivor diyetlerin karbon 
ayak izinin azaltılmasında etkili olacağını 
belirtmiş,  omnivor menülerdeki optimal 
seçimin Roma Belediyesi okul yemeklerindeki 
menüye göre %40’a kadar emisyon azaltılmasını 

sağlayabileceğini göstermiştir.

Üçtuğ ve diğerleri (23) çalışmalarında vejetaryen 
ve vegan diyetlerinin karbon ayak izi değerleri 
sırasıyla 35,22 kg, 27,8 kg ve 18,5 kg CO2 
eşdeğeri olarak hesaplamışlardır. Çalışmalarının 
bulguları, bu diyetlerin daha düşük karbon ayak 
izlerine sahip olmasının temel nedeninin et ve süt 
ürünlerinin yokluğu olduğunu göstermektedir.

Erdoğan, (8) çalışmasında Türk mutfağına özgü 
284 yemeği sera gazı emisyonları ve su ayak izle-
ri bakımından değerlendirmiştir. Yemeklerin et 
içeriğinin artmasının karbon ayak izlerini artır-
dığı sonucuna varılmıştır.

Yang ve diğerleri (33) restoranların karbon ayak 
izini azaltmaya yönelik yaptıkları çalışma, farklı 
metodolojiler kullanılarak farklı bölgelerde uy-
gulanabilir çözümler aramışlar. Güneş, biyogaz 
ve biyodizel gibi yeşil teknolojilerin emisyonları 
%20–75, kompostlama ve gıda atığı değerleştir-
mesinin metan emisyonlarını %30’a kadar azal-
tabildiğini göstermiştir. Menü tabanlı müdaha-
lelerle (sığır eti yerine bitki bazlı proteinler ve 
bölgesel kaynaklar) öğün başına önemli tasar-
ruflar elde edilebilir. 

Mandouri ve diğerleri (34) yaptıkları metaana-
liz çalışmalarında hayvansal besinler ve özellik-
le kırmızı et ile ilgili emisyonlar üzerinde LCA 
yöntemi seçiminin güçlü bir belirleyici olduğu-
nu belirtmişlerdir. Atık yönetiminin emisyonlar 
üzerinde önemli bir etkiye sahip olduğunu ve 
bölgesel/metodolojik varyasyonların emisyon 
değerlerinde geniş dağılım yarattığını çalışmala-
rında belirtmişlerdir.

Gaziantep mutfağı UNESCO Yaratıcı Şehirler 
Ağı (UCCN) tarafından 2015 yılında UNESCO 
Yaratıcı Şehirler Ağı Gastronomi Kentleri arası-
na girmeyi başarmış böylelikle uluslararası bir 
üne ulaşmıştır (26)eating was considered as pu-
rely physiological action. Over time, this situati-
on has changed and the social and technological 
developments that have taken place have added 
new meanings to the concept of food. Today, 
food can be an important part of the culture;a 
means of socialization, a form of communication 
and a reason for travel. Gaziantep is an impor-
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tant cultural city due to its geographical locati-
on, historical depthand culinary culture is one 
of the important cultural components. With its 
rich culinary culture, Gaziantep succeeded in 
becoming one of the UNESCO Creative Cities 
Network Gastronomy Cities in 2015. After this 
success, travels with gastronomic motifs incre-
ased and interest in the context of gastronomy 
has went up. This has led to an increase in Ga-
ziantep-cuisine-themed academic studies. When 
the related literature is examined; In the studies 
on Gaziantep cuisine, no research examining the 
ingredients used in the meals was discovered. 
The main purpose of this study is to determine 
the frequency of use of the ingredients used in 
Gaziantep meals. In addition, it is aimed to re-
veal the distribution of food groups through the 
ingredients in Gaziantep meals. For this purpose, 
content analysis was made by utilizing 13 cook-
books written on Gaziantep meals, the frequen-
cies of the ingredients (frequency of use in meals. 
Bu başarıyla birlikte Gaziantep’e ait gerek turizm 
gerekse de akademik ilgi artmıştır. Son yıllarda 
yapılan akademik çalışmalara örnek olarak Balci 
vd.(30), Fidan (31), Süzer (25)2015&#39;in Aralık 
ayından itibaren gastronomi dalında, Birleşmiş 
Milletler Eğitim Bilim ve Kültür Örgütü&#39;-
nün (UNESCO ve (26). sırasıyla yemeklerin 
tarihsel gelişimi, yapılış zamanları, kullanılan 
malzemeler ve işletmelerin uygunluğu gibi ko-
nularda çalışmışlardır. 

Yapılan alanyazın araştırmasında dünyaca ünlü 
olan Gaziantep mutfağındaki yemeklerin karbon 
ayak izi açısından bir değerlendirmesinin yapıl-
dığı çalışmalara rastlanmamıştır. Bu bağlamda 
çalışma ile alanyazında Gaziantep mutfağının 
ekolojik sürdürülebilirlik açısından önemli bir 
boşluğu doldurması beklenmektedir. Ayrıca 
karbon ayak izi kavramını yerel bir mutfak bağ-
lamında incelemesi bakımından çalışma oldukça 
değerlidir. Özellikle, Gaziantep mutfağının dün-
ya mutfaklarıyla karşılaştırılması ve bu alanda 
farkındalık yaratmaya yönelik bir web sitesi ge-
liştirilmesi, çalışmanın özgünlüğünü artırmakta-
dır. Ayrıca yapılan çalışmada da gıdaların kar-
bon ayak izlerinin bilinilirliğinin yaygınlaşması 
için “My Emissions ve Plate Up For Planet” gibi bir-
çok yabancı dilde hizmet veren kullanıcı dostu (user 
friendly) internet sitelerinin bulunduğu ama Türkçe 

ve Türk yemekleri için böyle bir internet sitesinin ol-
madığı görülmüştür. Bu nedenle bu çalışmada Gazi-
antep mutfağı karbon ayak izi açısından analiz edil-
miş, elde edilen sonuçlar tüketicilerin yemeklerinin 
karbon ayak izlerini tükettikleri miktara göre kolayca 
öğrenebileceği bir internet sitesi aracılığıyla sunul-
muştur.  Ayrıca yapılan çalışmada hazırlanan anket 
ile elde edilen veriler uluslararasındaki alan yazında 
bulunan farklı çalışmalar ile de kıyaslanmıştır. Böyle-
likle çalışma ile bahsedilen alan yazına ve ekolojik far-
kındalığın kazanılmasına katkı sağlanacağı düşünül-
mektedir.  Özetle bu çalışma, Gaziantep mutfağının 
ekolojik sürdürülebilirlik perspektifi açısından ince-
lenmesiyle, hem akademik hem de toplumsal düzeyde 
önemli katkılarda bulunmayı hedeflemektedir. Yerel 
yemeklerin karbon ayak izi analizi, sürdürülebilir 
gıda politikalarının geliştirilmesine, bilinçli tüketim 
alışkanlıklarının yaygınlaşmasına ve bölgesel gastro-
nomik mirasın korunmasına yardımcı olacaktır.

Bu çalışmada amaç Türkiye’nin ve dünyanın 
önde gelen gastronomik miraslarından biri olan 
Gaziantep mutfağının ekolojik sürdürülebilir-
liğinin, uluslararası kabul görmüş yaşam dön-
güsü değerlendirme prensipleri çerçevesindeki 
karbon ayak izi faktörü açısından incelemek ve 
Gaziantep mutfağının dünya mutfaklarının kar-
bon ayak izleri ile karşılaştırmaktır. Bu bağlam-
da, bu çalışma ile Gaziantep mutfağının ekolojik 
sürdürülebilirlik açısından karbon ayak izi belir-
leyici bir faktör olarak ele alınmış ve diğer dünya 
mutfakları ile karşılaştırılmıştır. Yapılan alan ya-
zın taraması sonucunda Gaziantep mutfağının 
dünya çapındaki ününe rağmen sürdürülebilir-
lik açısından ele alınmadığı görülmüştür. Bu ça-
lışma ile söz konusu açığın kapatılmasına katkı 
sağlayacağı düşünülmektedir. Ayrıca yapılan ça-
lışmada İngilizce birçok internet sitesi ile insan-
ların tükettikleri yiyeceklerin karbon ayak izini 
öğrenebildiği bununla birlikte Türkçe kaynaklı 
bir internet sitesinin olmadığı görülmüştür. İn-
sanların basit yollarla gündelik hayatta tükettik-
leri yiyeceklerin karbon ayak izlerini öğrenebil-
meleri ekolojik duyarlılığın artması ve toplumsal 
farkındalığın sağlanması açısından önemlidir. 
Bu nedenle çalışma kapsamında ulaşılan kar-
bon ayak izi değerleri bir internet sitesi ile kul-
lanıma sunulacaktır. Böylelikle site kullanıcıları 
tükettikleri yemek ve porsiyon miktarını girerek 
bunun sonucunda oluşan karbon ayak izlerini 
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öğrenebilecek ve bir farkındalık oluşacaktır. Ay-
rıca bölgemize ait Gaziantep yemeklerinden olu-
şan beslenme alışkanlığına yönelik tespit edilen 
karbon ayak izi miktarları alan yazındaki diğer 
ülkeler ile de karşılaştırılmıştır. Bu bağlamda 
aşağıdaki sorulara da açıklık getirilmeye çalışıl-
mıştır:

Gaziantep’te yaşayan insanların beslenme alış-
kanlıklarına bağlı olarak tükettikleri Gaziantep 
Mutfağı yemeklerine ait yıllık karbon ayak izi 
miktarları evren ortalaması olan 

•	 2,282 kgCO2 (Kanada)’den anlamlı ola-
rak farklılaşmakta mıdır?

•	 4,489 kgCO2 (Brezilya)’dan anlamlı ola-
rak farklılaşmakta mıdır?

•	 4,370 kgCO2 (Danimarka)’den anlamlı 
olarak farklılaşmakta mıdır?

•	 4,720 kgCO2 (Amerika)’den anlamlı ola-
rak farklılaşmakta mıdır?

•	 3,578 kgCO2 (İtalya)’den anlamlı olarak 
farklılaşmakta mıdır?

Gereç ve Yöntem

Bu araştırma nicel araştırma deseniyle tek 
örneklem t-testi çerçevesinde, belirlenen ülkeler 
için Gaziantep değerinin evren ortalamasından 
anlamlı farklılığını test etmek üzere  tasarlanmıştır. 
İlk aşamada Gaziantep mutfağından seçilen 
yemeklerin karbon ayak izinin hesaplanarak 
ekolojik etkilerini belirlemek ve alan yazındaki 
diğer diyet değerleriyle karşılaştırarak analiz 
edilmesi, ikinci aşamada belirlenen karbon ayak 
izlerinin toplumsal farkındalığın arttırılması için 
tüketicilerin kullanabilecekleri kullanıcı dostu 
bir şekilde sunulması amaçlanmıştır. Araştırma 
yaygın yemeklerin belirlenmesi, yemeklerin 
içeriklerinin belirlenmesi, karbon ayak izinin 
hesaplanması, internet sitesinin geliştirilmesi ve 
veri toplama araçları ve veri analizi şeklindeki 
adımlardan oluşmaktadır. 

2.1. Yaygın yemeklerin belirlenmesi

Gaziantep mutfağında 300’ün üzerinde 
yemek çeşidi bulunmaktadır (27). Ancak bu 
çeşitlerin hepsi günümüz mutfaklarında sıklıkla 
yapılmamaktadır. Araştırmanın amacına 
uygun olarak tüketiciler tarafından en sık 
tüketilen, en yüksek bilinirliğe sahip ve kültürel 
temsiliyeti en güçlü 33 yemek, çorba ve tatlının 
belirlenmesi hedeflenmiştir. Bu seçim sürecinin 
bilimsel geçerliliğini ve evreni temsil yeteneğini 
artırmak amacıyla, alan uzmanlarından yardım 
istenmiştir. Yemek listesinin ön elemesi, 
Gastronomi ve Mutfak Sanatları alanında 
uzman olan bir grup aracılığıyla yapılmıştır. Bu 
uzman grubu, Gaziantep Büyükşehir Belediyesi 
Mutfak Sanatları Merkezi’nde görevli mesleki 
deneyimleri ortalama 25 yıl olan aslen Gaziantepli 
üç uzman şeften ve Gaziantep Üniversitesi 
Gastronomi ve Mutfak Sanatları Bölümü’nden 
alanlarında en az 12 yıllık deneyime sahip ve 
ikisi de Gaziantep mutfağı konusunda akademik 
çalışma yapmış aslen Gaziantepli iki akademik 
personeldir.

Bu uzmanlardan, Gaziantep mutfağının yıllık, 
mevsimlik ve günlük tüketim alışkanlıklarını 
en iyi temsil eden yemekleri belirlemek üzere 
300’den fazla yemek arasından yüksek tüketim 
sıklığı, yüksek bilinirlik/popülerlik ve kültürel 
temsili güç kriterlerine göre en önemli gördük-
leri 50 yemeği listelemeleri istenmiştir. Seçilen 
yemeklerin aynı zamanda ticari ve kamusal 
temsilini doğrulamak amacıyla, Gaziantep’teki 
en popüler 10 geleneksel restoranın ana menü-
leri incelenmiştir. Bu restoran menülerindeki 
yemeklerin %85’inin öneleme ile belirlenen 33 
yemek listesiyle örtüştüğü tespit edilmiştir. Bu 
bulgu, 33 yemeğin hem ev hem de ticari mutfak-
larda baskınlığını teyit etmiştir. Bu çok aşamalı 
yöntem sonucunda belirlenen 33 yemek, çorba 
ve tatlı Tablo 1’de sunulmuştur. Bu yemeklerin 
21’inin aynı zamanda Türk Patent ve Marka 
Kurumu tarafından coğrafi işaretle tescillenmiş 
olması (27), listelenen yiyeceklerin Gaziantep 
mutfak kültürünün en resmi ve kültürel açıdan 
en önemli temsilcileri olduğu görüşünü güçlen-
dirmektedir.



213

   Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Sayı: 2,  Year/Yıl: 2025Akar & Ağpak

Tablo 1. Gaziantep mutfağında belirlenen 33 yemek

Yemeğin Adı Sınıfı Yemeğin Adı Sınıfı Yemeğin Adı Sınıfı

Ali Nazik* Ana Yemek Pirpirim Aşı* Ana Yemek Yuvalama* Ana Yemek

Antep Lahmacunu* Ana Yemek Sarımsak Aşı* Ana Yemek Zeytin Böreği* Ana Yemek

Ciğer Kavurma Ana Yemek Simit Aşı Ana Yemek Beyran* Çorba

Ekşili Ufak Köfte* Ana Yemek Simit Kebabı* Ana Yemek Börek Çorbası* Çorba

Kabaklama* Ana Yemek Şiveydiz* Ana Yemek Dövmeli Alaca Çorba* Çorba

Kuru Patlıcan Biber 
Dolması 

Ana Yemek Soğan Kebabı Ana Yemek Ezogelin Çorbası Çorba

Loğlazlı Pilav Ana Yemek Söğürme Ana Yemek
Yeşil Mercimek 
Çorbası

Çorba

Mercimekli Köfte* Ana Yemek Yağlı Köfte* Ana Yemek Antep Baklavası* Tatlı

Nohut Dürümü* Ana Yemek
Yeşil Mercimekli Bulgur 
Pilavı

Ana Yemek Antep Kahkesi* Tatlı

Omaç* Ana Yemek Yoğurtlu Patates* Ana Yemek Fıstıklı Kadayıf Tatlı

Patlıcan Kebabı Ana Yemek Yoğurtlu Ufak Köfte Ana Yemek Katmer* Tatlı

Tablo 1’e göre coğrafi işaretli 13 ana yemek, iki 
çorba ve iki adet tatlı bulunmaktadır.

Şekil 1. Gaziantep Mutfağına ait belirlenen sulu 
yemeklerin görselleri

Şekil 2.Gaziantep Mutfağına ait belirlenen kuru 
yemeklerin görselleri
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2.2. Yemeklerin İçeriklerinin Belirlenmesi

İkinci adımda Tablo 1’de listelenen yemeklerin 
tarifleri için Öztan (27) ve Tan (32) kaynak olarak 
belirlenmiştir. Kaynaklar esas alınarak her bir 
yemeğin içeriğindeki malzemeler belirlenmiştir 
(Ek-1). Ancak kaynaklarda malzeme ölçüsü 
olarak bardak, yemek kaşığı gibi ölçüm birimleri 
kullanılması nedeniyle standartlaştırma ve 
metrik ölçü birimlerine çevrilmesi için akillisef.
com (2024) internet sitesinde sunulan referans 
ölçü birimleri tabloları kullanılmıştır.    

2.3. Yemeklerin Karbon Ayak İzlerinin 
Belirlenmesi

Gıda maddelerinin karbon ayak izi değerlerine 
ilişkin Türkiye’ye özgü bir veri tabanı 
bulunmadığından hesaplamalarda uluslararası 
üç kaynak kullanılmış olup bu kaynakların 
bağlantı linkleri aşağıda belirtilmiştir. Kullanım 
sırasına göre kaynaklar:

•	 https://assets.plateupfortheplanet.org/
carbon-calculator/

Gıda maddesi, kullanım miktarı ve üretim 
yerinin uzaklığı girildiğinde karbon ayak 
izi sunulmaktadır. Bu çalışmada tüm gıda 
maddeleri için yerelden elde edildiği kabul 
edilmiştir.  

•	 https://myemissions.green/food-carbon-
footprint-calculator/

 Bu kaynakta da gıda maddesi ve kullanım 

miktarı girilmekte, üretim yerinin uzaklığı göz 
ardı edilmektedir.  

•	 https://doc.agribalyse.fr/documentation-en/:

Diğerlerinden farklı olarak kaynak ham veri 
tabanını “json” dosyası olarak sağlamakta, 
kullanıcı ara yüzü bulunmamaktadır.   

Bu adımda yukarıda bahsedilen kaynaklardan 
tariflerdeki malzemelerin kullanım miktarına 
göre bulunan karbon ayak izlerinin toplanmasıyla 
her bir yemek için karbon ayak izi belirlenmiş, 
belirlenen karbon ayak izleri porsiyon sayılarına 
bölünerek bir porsiyon için karbon ayak izi 
hesaplanmıştır.   

2.4. Veri Toplama Araçları ve Analizi

Çalışmada yeme alışkanlıklarına dair verileri 
elde etmek için araştırmacı tarafından “Yeme 
alışkanlıkları” adlı anket geliştirilmiştir. Bu anket, 
Gaziantep’te yaşayan yüz yüze katılımcılara 
basılı olarak; uzaktan katılımcılara ise Google 
Form’da hazırlanan anket ile çevrimiçi olarak 
uygulanmıştır. Anket yardımıyla her bir kişinin 
seçilen yemekleri hangi sıklıkta ve kaç porsiyon 
tükettiklerine göre yıllık ortalama karbon 
ayak izleri hesaplanmıştır. Anket sonuçları 
Excel’e aktarılarak, veriler aralıkların üst ve alt 
sınırlarına göre analiz edilmiştir. Daha sonra 
bulgular kısmında yüzde ve frekans değerleriyle 
grafik veya tablo olarak sunulmuştur. Veri 
analizi JASP 0.18.1.0 programında tek örneklem 
t-testi yöntemiyle yapılarak ülkelere ait evren 

Şekil 3.Gaziantep Mutfağına ait belirlenen tatlıların 
görselleri

Şekil 4.Gaziantep Mutfağına ait belirlenen çorbaların 
görselleri

https://assets.plateupfortheplanet.org/carbon-calculator/
https://assets.plateupfortheplanet.org/carbon-calculator/
https://myemissions.green/food-carbon-footprint-calculator/
https://myemissions.green/food-carbon-footprint-calculator/
https://doc.agribalyse.fr/documentation-en/
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ortalamalarıyla kıyaslanmıştır.

2.5. Karbon Ayak İzlerinin Karşılaştırılması

Elde edilen yıllık karbon ayak izi miktarları, 
alan yazındaki değerler esas alınarak farklı diyet 
türleriyle karşılaştırılmıştır.

2.5. İnternet Sitesinin Geliştirilmesi

Toplam 33 çeşit yemek, çorba ve tatlı 
için belirlenen karbon ayak izi toplumsal 
farkındalığın artırılmasına yönelik olarak bir 
internet sitesi ile kullanıcılara sunulmuştur. 
Site tasarımında sitenin kullanıcı dostu olması 
amaçlanmıştır. Site araştırmacı tarafından 
Python/Django dilinde kodlanmıştır. 

Araştırmanın etik yönü

Çalışmanın yürütülmesi amacıyla etik kurul 

izni, 05.08.2024 tarihli Gaziantep Üniversitesi 
Sosyal ve Beşeri Bilimler Bilimsel Araştırma ve 
Yayın Etiği Kurulu’ndan, 14 numaralı ve 511571 
sayılı kararla alınmış olup, çalışmaya katılan 
bireylerden yazılı onam alınmıştır. 

Bulgular

Bulgular kısmında yemeklerin karbon ayak 
izleri ile katılımcıların demografik bilgilerine 
göre yeme alışkanlıklarına ilişkin anket verileri 
birlikte değerlendirilmiş; veriler alan yazındaki 
farklı çalışmalarla karşılaştırılmış ve geliştirilen 
internet sitesi sunulmuştur.

3.1. Karbon Ayak İzi Değerlendirmesi

Tablo 1’de listelenen 33 çeşit yemek, çorba ve 
tatlının bir porsiyonuna ait karbon ayak izleri 
Tablo 2’de verilmiştir.

Akar & Ağpak

Karbon ayak izi değerleri yemek gruplarına göre 
Tablo 2 incelendiğinde ana yemeklerde Simit 
kebabında en yüksek, yeşil mercimekli bulgur 
pilavında en düşük, çorbalarda Beyran en yüksek 
iken Dövmeli Alaca Çorba en düşük ve tatlılarda 
Antep kahkesi en düşükken; Katmerin en 

yüksek olduğu görülmektedir. Ana yemek sınıfı 
ortalaması 1,943 kg CO2e, çorba sınıfı ortalaması 
1,447 kg CO2e ve tatlı sınıfı ortalaması 0,524 kg 
CO2e olmuştur. Üç sınıftan da gıda içerecek bir 
yemek planlaması yapıldığında en düşük 0,384 
kg CO2e karbon ayak izine sahip bir menü 

Tablo 2. Belirlenen 33 yemeğin porsiyon bazında karbon ayak izi miktarları  

Yemeğin Adı

1 Por. için 
K a r b o n 
Ayak İzi 
(kg.CO2e)

Yemeğin Adı

1 Por. için 
K a r b o n 
Ayak İzi 
(kg.CO2e)

Yemeğin Adı

1 Por. için 
K a r b o n 
Ayak İzi (kg.
CO2e)

Ali Nazik 3,810 Pirpirim Aşı** 0,296 Yuvalama 3,633
A n t e p 
Lahmacunu 3,213 Sarımsak Aşı 2,010 Zeytin Böreği* 0,208

Ciğer Kavurma 3,015 Simit Aşı* 0,144 Beyran 4,172
Ekşili Ufak Köfte 3,115 Simit Kebabı 3,875 Börek Çorbası 2,410
Kabaklama 2,613 Soğan Kebabı 3,540 Dövmeli Alaca Çorba 0,100
Kuru Patlıcan 
Biber Dolması* 1,726 Söğürme* 1,593 Ezogelin Çorbası 0,258

Loğlazlı Pilav* 0,658 Şiveydiz 2,690 Yeşil Mercimek 
Çorbası* 0,295

M e r c i m e k l i 
Köfte* 0,216 Yağlı Köfte** 0,691 Antep Baklavası 0,549

N o h u t 
Dürümü** 0,271 Yeşil Mercimekli 

Bulgur Pilavı* 0,062 Antep Kahkesi 0,230

Omaç 1,446 Yoğurtlu Patates 2,486 Fıstıklı Kadayıf 0,621
Patlıcan Kebabı 2,871 Yoğurtlu Ufak Köfte 2,492 Katmer 0,696



216

oluşturulabilmektedir.

González-García vd. (28) tarafından yapılan, 66 
diyet planının karşılaştırıldığı çalışmada günlük 
bir kişi için karbon ayak izi en yüksek 13,43 kg 
CO2e olarak Amerikan tüketiminde saptanmıştır. 
Gaziantep mutfağında en yüksek karbon ayak 
izine sahip yemek üç öğün tüketildiğinde bile 
Amerikan tüketiminden düşük bir karbon ayak 
izi oluşturacaktır. Karbon ayak izi belirlenen 
ürünlerden bazılarında hayvansal ürün hiç 
kullanılmazken (Tablo 2’de * ile belirtilenler), 
bazılarında ise sos (örneğin tereyağı) veya haşlama 
(örneğin kemikli ilik) amacıyla hayvansal ürün 
içermektedir (Tablo 2’de ** ile belirtilenler). “*” 
ve “**” işaretiyle belirtilen ürünlerle vejetaryen 
ve vegan menüler oluşturulabilir; bunların üçü 

dışındaki gıda ürünlerinin karbon ayak izi 0,3 
kg CO2e’nin altındadır. Bu yemeklerle en düşük 
değerlere sahip Hint vejetaryen diyetlerine 
(0,58 kg CO2e) yakın karbon izi olan menüler 
oluşturulabilecektir (28).   

3.2. Karbon Ayak İzi İçin Sayfası Tasarımı

Çalışmada elde edilen bulgulara erişilmesi 
için geliştirilen site “https://antepyemekleri.
pythonanywhere.com/”adresinde yer 
almaktadır. Sitenin kullanıcı arayüzü kişinin 
tükettiği yemeği ve tüketim miktarını girmesiyle 
karbon ayak izini öğrenebileceği şekilde 
tasarlanmıştır. Siteye ilk girildiğinde Şekil 5’teki 
ekranla karşılaşılmaktadır. 

 
Şekil 5.Giriş ekranı

Daha sonra yemek seçilip tüketim değeri girildiğinde, Şekil 6’daki ekran karbon ayak izi bilgisi ile 
görüntülenmektedir. 

Şekil 6.Karbon ayak izi ekranı

Seçilen yemeğe ve porsiyon sayısına göre karbon ayak izi hesaplanmaktadır.

https://antepyemekleri.pythonanywhere.com/
https://antepyemekleri.pythonanywhere.com/
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3.3. Yeme Alışkanlıkları Anketinin Bulguları

Yeme Alışkanlıkları Anketi’ne 136 aile (en az dört 
kişilik) katılmıştır. Çalışmanın bu bölümünde, 
ankete katılanların cinsiyetine, yaşına, 

eğitim durumuna, özel bir diyet uygulayıp 
uygulamadıklarına ve yıllık ortalama karbon 
ayak izlerine ilişkin bulgular tablo haline 
getirilmiştir.

Anketten elde edilen veriler aralıklarına göre alt 
ve üst sınır olarak ayrılmıştır. Aralığın en küçük 
değerleri alt sınır, en büyük değerleri ise üst 
sınır olarak grafiğe aktarılmıştır. Tabloya göre:

- Alt (maks; min)=Alt (6313,320; 38,804), 

- Üst (maks; min)= Üst (1209,324;11,348). 

Tablo 3. Katılımcıların betimsel istatistikleri (%)

% % % %
Cinsiyet Kadın 61,8 Erkek 38,2

Yaş 14-19 41 20-25 32 26-31 7 38-43 10

E ğ i t i m 
durumu

Lise 54 Üniversite 25 Yüksek 
lisans

15 Doktora 6

Diyet Diyet 
uygulamıyor

80 Sağlık 11 Az tuzlu 5 Kilo almak 4

Tabloda katılımcıların % 61,8’i kadın, %38,2 ‘si erkektir. En çok katılımcı 14-19 yaş aralığındadır. Çoğu 
katılımcı özel bir diyet uygulamamaktadır.

Şekil 7. Ankete göre elde edilen verilerin karbon ayak izi bakımından alt ve üst sınır değerleri

Tablo 4. Tüketilen Gaziantep yemeklerine dair karbon ayak izinin yıllık, aylık, haftalık ve günlük 
miktarları

  Yıllık Aylık Haftalık Günlük

Yemek 33 33 33 33

Aritmetik ortalama 2.585 0.215 0.050 0.021

Standart sapma 3.287 0.274 0.063 0.027

Min 0.030 0.003 6.000×10-4 3.000×10-4 

Maks 13.144 1.095 0.253 0.108
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3.4. Yeme Alışkanlıklarına Bağlı Olarak 
Karbon Ayak İzi Analizlerinin Ülkelerarası 
Karşılaştırılması

Tablo 4, Gaziantep mutfağından seçilen 33 
yemeği tüketen katılımcıların beslenmeye bağlı 
karbon ayak izlerinin zaman içindeki dağılımını 
(kg CO2​e cinsinden) özetlemektedir. Yıllık 
ortalama karbon ayak izi değeri 2.585 kg CO2​e 
olarak hesaplanmış; yıllık standart sapma 3.287 
kg, minimum değer 0.030  kg ve maksimum 
değer 13.144 kg’dır.

Araştırma Problemi: Gaziantep’te 
yaşayan insanların beslenme alışkanlıklarına 
bağlı olarak tükettikleri Gaziantep Mutfağı 
yemeklerine ait yıllık karbon ayak izi miktarları, 
evren ortalaması olan :

•	 2,282 (Kanada) değerinden anlamlı 
olarak farklılaşmakta mıdır?

•	 4,489 (Brezilya)  değerinden anlamlı 
olarak farklılaşmakta mıdır?

•	 4,370 (Danimarka) değerinden anlamlı 
olarak farklılaşmakta mıdır?

•	 4,720 (Amerika) değerinden anlamlı 
olarak farklılaşmakta mıdır?

•	 3,578 (İtalya) değerinden anlamlı olarak 
farklılaşmakta mıdır?

Hipotezler:

Yokluk hipotezi (Ho ): Gaziantep 
mutfağına ait yemeklerin yıllık karbon ayak izi, 
evren değerleri olan 2,282; 4,489; 4,370; 4,720; 
3,578 ‘den anlamlı olarak farklı değildir.

Alternatif hipotez (H1): Gaziantep 
mutfağına ait yemeklerin yıllık karbon ayak izi, 
evren değerleri olan 2,282; 4,489; 4,370; 4,720; 
3,578 ‘den anlamlı olarak farklıdır.

3.5. Gaziantep Yemeklerine Ait Karbon Ayak 
İzi Verilerinin Ülkelerin (Kanada, Brezilya, 
Danimarka, Amerika, İtalya) Verileri ile 
Karşılaştırılması

Gaziantep yemeklerine ait karbon ayak izi 
verilerinin, Kanada, Brezilya, Danimarka, 
Amerika ve İtalya verileri ile karşılaştırılması 
Tablo 5’te sunulmuştur.

Tablo 5. Tek örneklem t testi

n    X̄ ss   t sd   p Etki 
değeri

Yıllık karbon ayak 
izi(Kanada)

33 2,282 3,287 4,518 32 < ,001 0,79

Günlük karbon ayak 
izi(Brezilya)

33 0,021 0,027 4,524 32 < ,001 0,79

Günlük karbon ayak 
izi(Danimarka)

33 0,021 0,027 4,524 32 < ,001 0,79

Günlük karbon ayak 
izi(Amerika)

33 0,021 0,027 4,524 32 < ,001 0,79

Haftalık karbon ayak 
izi (İtalya)

33 0,050 0,063 4,517 32 < ,001 0,79
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Tablo 5 incelendiğinde 136 kişinin katılım sağladığı 
ve 33 adet Gaziantep Mutfaği yemeğine ait verilere 
göre:

•	 Yıllık (Kanada) karbon ayak izi 
ortalaması 2,282; standart sapması 
3,287, t(32)= 4,518; p<.05;

•	 Günlük (Brezilya) karbon ayak izi 
ortalaması 4,489; standart sapması 
0,027, t(32)= 4,524; p<.05; 

•	 Günlük (Danimarka) karbon 
ayak izi ortalaması 4,370; standart 
sapması 0,027, t(32)= 4,524; p<.05; 

•	 Günlük (Amerika) karbon ayak izi 
ortalaması 4,720; standart sapması 
0,027, t(32)= 4,524; p<.05;

•	 Haftalık (İtalya) karbon ayak izi 
ortalaması 3,578; standart sapması 
0,063, t(32)= 4,517; p<.05 

olup katılımcıların yeme alışkanlıklarına bağlı 
yıllık karbon ayak izi değerlerinin evren değerleri 
olan 2,282; 4,489; 4,370; 4,720; 3,578‘den anlamlı 
olarak farklılaştığı görülmektedir. Bu farklılığa 
etki eden etki büyüklüğü 0,79 olup geniş etki 
kategorisindedir (29).

Ülkelerin yıllık, haftalık ve günlük karbon 
ayak izi verilerine bakıldığında, Gaziantep 
yemeklerine ait değerlerin verilen ülkelere 
ait evren değerlerini temsil etmediği 
anlaşılmaktadır. Bu durumda yokluk hipotezi 
reddedilir ve alternatif hipotez kabul edilir.

Tartışma ve Sonuç

Bu çalışmada Gaziantep mutfağının ekolojik 
sürdürülebilirliği karbon ayak izi faktörü 
açısından incelenmiş ve dünya mutfaklarının 
karbon ayak izleri ile karşılaştırılması yapılmıştır. 
Çalışma ile insanların basit yollarla gündelik 
hayatta tükettikleri yiyeceklerin karbon ayak 
izlerini öğrenebilmeleri ekolojik duyarlılığın 
artması ve toplumsal farkındalığın sağlanması 
için bir internet sitesi geliştirilmiştir. 

Sonuç olarak bu çalışmada, Gaziantep 
mutfağının karbon ayak izi, diğer dünya 
mutfaklarıyla karşılaştırıldığında daha düşük 
olduğu sonucuna ulaşılmıştır. Özellikle 

vejetaryen ağırlıklı yemeklerin karbon ayak 
izinin oldukça düşük olması, sürdürülebilir 
beslenme açısından önemli bir bulgudur. 
Geliştirilen internet sitesi sayesinde tüketiciler, 
kendi beslenme alışkanlıklarının çevresel 
etkilerini daha iyi anlayabilecek ve daha bilinçli 
seçimler yapabilecektir. 

Yapılan çalışmada Gaziantep yemeklerine 
dair insanların beslenme alışkanlıkları sonucu 
ulaşılan karbon ayak izi miktarları yıllık 2,585 kg 
CO2; aylık 0,215 kg CO2; haftalık 0,050 kg CO2; 
günlük ise 0,021 kg CO2 olarak bulunmuştur. 
Yapılan alan yazın çalışmalarına göre diğer 
ülkelerde beslenme alışkanlıklarına göre karbon 
ayak izleri(kg CO2) Kanada’da yıllık 2,282; 
Brezilya’da  günlük 4,482; Danimarka’da günlük; 
4,370; İtalya’da haftalık 3,578 olarak bulunmuştur 
(24, 18, 14, 13).Çalışmadaki karbon ayak izleri 
bu evren değerlerinden farklılaşmaktadır. Bu 
farklılığa etki eden etki büyüklüğü değeri 0,79 
olup geniş etki değerindedir. 

Gaziantep mutfağının ekolojik sürdürülebilirlik 
açısından dünya mutfaklarıyla kıyaslanması,  
çalışmanın kayda değer avantajlara sahip 
olduğunu göstermiştir. Anket verilerine dayalı 
olarak hesaplanan yıllık beslenme kaynaklı 
karbon ayak izi ortalaması, Kanada’nın yıllık 
ortalamasına yakın bulunmuştur. Brezilya, 
Danimarka ve Amerika’nın günlük beslenme 
karbon ayak izi ortalamalarına kıyasla ise 
Gaziantep mutfağı değerleri anlamlı şekilde 
daha düşük olup, geniş etki büyüklüğü 
göstermektedir. Bu durum, Gaziantep mutfağının 
yüksek et tüketimi algısının aksine, vejetaryen 
ve baklagil ağırlıklı geleneksel yemeklerden 
nohut dürüm ve mercimek bazlı pilavların 
sıklıkla tüketilmesinden kaynaklanan düşük 
ekolojik yüke sahip olduğunu göstermektedir. 
Ancak, bireysel tüketim alışkanlıkları arasında 
tespit edilen aşırı değişkenlik, mutfak içindeki 
bazı yüksek karbon ayak izli yemekleri (örneğin 
Beyran) sıkça tüketen bir grubun varlığına 
işaret etmekte ve sürdürülebilir beslenme 
mesajlarının kişiselleştirilmesi gerektiğini 
ortaya koymaktadır. Dolayısıyla, geliştirilen 
Türkçe karbon ayak izi hesaplama internet 
sitesi, bu bireysel varyasyonu hedef alarak, 
tüketicilerin kendi gıda seçimlerinin çevresel 
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etkilerini öğrenmelerine ve daha bilinçli, 
sürdürülebilir tercihler yapmalarına önemli bir 
araç sunmaktadır.

Gaziantep mutfağının kebap ağırlıklı olduğu 
yönündeki yaygın inanışın doğru olmadığı 
gibi içinde birçok kültürden iz taşıyan 
Gaziantep mutfağı hakkında da bu yönde bir 
inanış olmasına rağmen yapılan çalışmalar 
değerlendirildiğinde bunun doğru olmadığı 
görülmektedir. Yapılan bu çalışmada günümüz 
Gaziantep mutfağında pişirilen yemekler 
içerisinde çok düşük karbon ayak izine 
sahip gıdaların bulunduğu tespit edilmiştir. 
Ayrıca bu gıdaların yoğun olarak tüketildiği 
sonucuna ulaşılmıştır. Örneğin Gaziantep’in 
sokak lezzetlerinden olan “Kebaptan meşhur, 
Baklavadan popüler” olarak tarif edilen nohut 
dürümü, şehirde her mahallede bulunabilmekte 
ve onlarca yıldır üç öğün tüketilmektedir 
(30). Bu kadar yoğun tüketimi olan nohut 
dürümünün karbon ayak izi 0,271 kg CO2e 
olup oldukça düşüktür. Bu durum, Gaziantep 
mutfağının sürdürülebilirlik açısından küresel 
ölçekte güçlü bir model teşkil ettiğini ve düşük 
karbon ayak izli bitkisel protein kaynaklarının 
kültürel olarak yoğun benimsenmesinin 
bir sonucu olduğunu göstermektedir. Bu 
bağlamda, kebap ağırlıklı algının aksine, 
bu mutfak yapısının korunması ve teşvik 
edilmesi, sürdürülebilir  gıda  politikalarının 
geliştirilmesinde, köklü beslenme alışkanlıklarını 
değiştirmeye çalışmaktan daha etkili bir strateji 
olabilir. Sonuç olarak, yerel mutfak miraslarının 
karbon ayak izi analizi, gıda sistemlerindeki 
çevresel avantajları bilimsel olarak belirlemek ve 
toplumsal farkındalığı artırmak için kritik öneme 
sahiptir. Karbon ayak izi açısından, Gaziantep 
mutfağının sürdürülebilir diyet planları 
oluşturulmasında önemli katkı sağlayabileceği 
görülmüştür.  

Erdoğan (16) çalışmasında karbon ayak izi 
değerlerini çalışmadan farklı olarak yemek 
gruplarına göre kilogram başına CO2 eşdeğeri 
cinsinden ifade etmiştir. Türk Mutfağına özgü 
284 yemeği besin öğeleri, sera gazı emisyonları 
ve su ayak izleri bakımından değerlendirmiştir. 
Çalışmada yemek gruplarının üretimi ve 
tüketimi sırasında ortaya çıkan karbon 

emisyonlar gösterilse de yıllık veya aylık bir 
baz üzerinden hesaplanmamıştır. Ayrıca bu 
değerler alan yazında yer alan diğer değerler 
ile karşılaştırılmamıştır. Bu çalışmada 
ise Erdoğan’dan farklı olarak elde edilen 
bulgular farklı çalışmalar ile kıyaslanarak 
daha kapsamlı bir biçimde sunulmuştur. 
Böylece, mevcut çalışma sadece karbon ayak izi 
değerlerini sunmakla kalmamış, aynı zamanda 
yerel bir mutfak geleneğinin sürdürülebilirlik 
potansiyelini küresel gıda politikaları 
bağlamında bilimsel olarak konumlandırmıştır.

Brezilya diyetinin (18) ortalama karbon ayak 
izi günlük kişi başına 4,489 g CO2 olarak 
belirlenmiş; çalışmada ise kahvaltı hariç 0,007 
kg CO2 olarak hesaplanmıştır. ​Kanada diyetine 
(24) bakıldığında, çalışmadan farklı olarak çeşitli 
diyet tiplerinden yola çıkılarak  yıllık karbon 
ayak izi değerleri hesaplanmıştır. ‘Omnivorous’ 
(her şey yiyen) diyet için %30 daha düşük GWP 
(2,282 kg CO2 eşdeğeri),  ‘Vegan’ ve ‘Vegetarian’ 
(vejetaryen) diyetlerin en düşük GWP’ye sahip 
olduğu belirlenmiştir (sırasıyla 955 ve 1015 kg 
CO2 eşdeğeri). ​Danimarka diyetinde (14) de 
çeşitli diyet tipleri için hesaplamalar yapılmıştır. 
Yıllık karbon ayak izi değerleri; klasik Danimarka 
diyeti için 1.59 t CO2 eşdeğeri, vejeteryan diyeti 
için 1.37 t CO2 eşdeğeri, vegan diyeti için 0.89 
t CO2 eşdeğeri, et yiyen (karnivor) diyeti için 
ise 1.83 t CO2 eşdeğeri olarak belirlenmiştir​
. Ayrıca, klasik Danimarka diyetinin günlük 
karbon ayak izi ortalama olarak 4.37 kg CO2 
eşdeğeri olarak hesaplanmıştır. İtalyan okul 
diyeti çalışmasında (13), mevcut çalışmadan 
farklı olarak okuldaki öğle yemeğindeki vegan, 
vejetaryen, omnivor diyetler kıyaslanmıştır. 
Vegan diyet; ortalama haftalık 1,742 g CO2eq 
GHGE. Vejetaryen Diyet: ortalama haftalık 
2,570 g CO2eq GHGE. Omnivor diyette iki farklı 
tür için sırasıyla ortalama haftalık 2,678 g ve 
3,578 g CO2eq GHGE değerleri ölçülmüştür. 
Ortalama ABD diyetine bakıldığında (21), hem 
tüketilen gıda hem de gıda kayıpları dahil olmak 
üzere kişi başına günde 4.72 kg CO2 eşdeğeri 
(95% CI: 4.62 - 4.82) karbon ayak izine sahip 
iken, mevcut çalışmada günlük 0,021 kg CO2 
bulunmuştur​. Yapılan çalışmada da görüldüğü 
üzere, Gaziantep mutfağına dair beslenmede 
diğer ülkelere kıyasla daha düşük karbon 
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ayak izine rastlanmıştır. Bu karşılaştırmalar, 
Gaziantep mutfağına ait tüketim karbon ayak 
izi değerlerinin sadece mutlak olarak düşük 
olmakla kalmayıp, aynı zamanda küresel 
diyet alışkanlıklarına kıyasla çevresel açıdan 
çok daha hafif olduğunu istatistiksel olarak 
kanıtlamaktadır. Özellikle Brezilya, Danimarka 
ve ABD gibi ülkelerin kişi başı günlük karbon 
ayak izi değerlerinin (4,37 ile 4,72  kg CO2​e) 
Gaziantep’teki yıllık ortalama değerin (2,585 kg 
CO2​e) dahi çok üzerinde olması, yerel mutfağın 
sürdürülebilirlik  potansiyelini dikkat çekici 
şekilde ortaya koymaktadır. Bu bulgu, Kanada 
ve İtalyan diyet çalışmalarının aksine, diyet 
tipine göre ayrım yapılmadan geleneksel bir 
mutfağın ekolojik faydasını doğrudan gösteren 
değerli bir veri sunmaktadır.

Elde edilen sonuçlar, karbon ayak izi etiketlerinin 
gıda seçimleri üzerinde istatistiksel olarak 
anlamlı etkiler yarattığını göstermektedir. Bu 
alanda ulaşılan çalışmalardan elde edilen 
çıkarımlara göre ülkeler arasında farklı 
diyetlerin ve genel tüketim alışkanlıklar 
dahilinde elde edilen karbon ayak izi miktarları 
farklılık göstermektedir. Özellikle vejetaryen 
ve vegan diyetlerin et ve süt ürünlerini 
içermeyen yapıları nedeniyle daha düşük 
karbon ayak izine sahip olduğu tespit edilmiştir. 
Çalışmalardan çıkan genel değerlendirmelere 
göre insanların yüksek karbonlu yemek 
tüketimlerini azaltıp, daha düşük karbonlu 
yemeklere yönelmeleri ile oluşan karbon ayak 
izi miktarlarını düşürmeleri ve yaşanılabilir 
bir dünya için yaşam standartlarını arttırmayı 
hedeflenmelidir. Tüm bu değerlendirmeler 
kapsamında, Gaziantep mutfağının bitkisel 
temelli zenginliği ve düşük karbon ayak izi 
seçeneklerinin sıkça tüketilme potansiyelinin, 
bölgesel ve ulusal düzeyde sürdürülebilirlik 
beslenme hedeflerine ulaşılmasında önemli 
bir katalizör rolü üstlenebileceği sonucuna 
varılmaktadır. Dolayısıyla, geliştirilen Türkçe 
karbon ayak izi  hesaplama internet sitesi gibi 
farkındalık araçları ile geleneksel ve çevreci 
yeme alışkanlıklarının teşvik edilmesi, hem 
kültürel mirası koruyacak hem de çevresel 
sürdürülebilirliğe somut katkı sağlayacaktır. Bu 
yaklaşım, gıda sürdürülebilirliğinin sağlanması 
için küresel hedeflere ulaşmada yerel çözümlerin 

ne kadar hayati olduğunu ortaya koymaktadır.

Sürdürülebilir gıda tüketiminin sağlanması için 
Gaziantep mutfağı üzerine yapılan bu çalışmanın 
genelleştirilerek Türkiye mutfağı için bir veri 
tabanı oluşturulması ve bunun kullanıcı dostu 
biçiminde sunulması bir ihtiyaçtır. Böylelikle 
ileride yapılacak çalışmalar ile restoranların 
menülerine eklenecek bir kare kod aracılığıyla 
tüketicilerin yemek seçimlerinde karbon ayak 
izi faktörünü de göz önünde bulundurarak 
seçim yapmaları teşvik edilebilir. 

Çalışma, Gaziantep’te yaşayan farklı yaş 
gruplarından oluşan 136 katılımcı aile ile 
sınırlandırılmıştır. Araştırmacıların dahil olacağı 
daha sonraki çalışmalarda; örneklem sayısı 
artırılabilir, demografik bilgilere göre analizler 
yapılabilir, farklı ülkelerin çalışmalarıyla 
kıyaslamalar gerçekleştirilebilir, Türkiye’nin 
farklı bölgelerine ait yeme alışkanlıkları 
Gaziantep mutfağı ile kıyaslanabilir. 

Gelecekte yapılacak çalışmalarda, daha geniş 
bir örneklem üzerinde, farklı mevsimlerde ve 
farklı sosyoekonomik gruplarda araştırmalar 
yürütülebilir. Ayrıca, farklı pişirme 
yöntemlerinin karbon ayak izi üzerindeki etkisi 
de incelenebilir.

Yazar Katkısı

Alan yazın tarama, problem durumunun 
belirlenmesi, Web sitesinin geliştirilmesi, veri 
toplanması HA tarafından; akademik yazım, 
analizlerin yapılması, metodoloji yazımının 
incelenmesi ve denetlenmesi ile makale 
şablonuna yerleştirilmesi ise BA tarafından 
yapılmıştır. 

Çıkar Çatışması

Yazarlar, bu makale ile ilgili olarak herhangi bir 
maddi destek (nakdi veya ayni) almadıklarını 
ve destek sağlayan kurumlarla bir çıkar ilişkisi 
bulunmadığını beyan ederler. Dolayısıyla, 
yazarların bu çalışmaya dair herhangi bir çıkar 
çatışması bulunmamaktadır.
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Sürdürülebilir Gastronomi Turizmi ve Kuzey Kıbrıs’ta Uygulama Potansiyeli
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Abstract

Aim: This study explores the untapped potential of 
sustainable gastronomy tourism in Northern Cyprus 
as a strategic pathway for cultural preservation, 
rural development, and diversification of the island’s 
tourism economy. It aims to highlight how culinary 
tourism can serve as a tool for sustainable destination 
development and cultural continuity.

Material and Method: The research adopts a 
conceptual approach literature-driven research 
design and evaluated by thematic relevance in the 
end, enriched with observation-informed insights 
to drawing on global tourism trends, sustainability 
frameworks, and local heritage assets. By synthesizing 
secondary data and case examples, it develops a multi-
dimensional framework for sustainable gastronomy 
tourism that integrates cultural, economic, and 
environmental perspectives.

Results: The study reveals that Northern 
Cyprus’s unique gastronomic identity—shaped 
by Mediterranean and Anatolian influences and 
embodied in products such as halloumi and traditional 
mezes—holds strong potential for experiential and 
community-based tourism. Key challenges include 
limited infrastructure, insufficient policy alignment, 
and environmental pressures. The paper proposes 
strategic interventions including farm-to-table 
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initiatives, gastronomy route development, and 
international branding efforts.

Conclusion: Sustainable gastronomy tourism can 
position Northern Cyprus as a distinctive and resilient 
culinary destination within the Eastern Mediterranean. 
Achieving this vision requires integrated marketing, 
stakeholder collaboration, and policy innovation to 
balance economic growth with cultural preservation 
and environmental sustainability.

Özet

Amaç: Bu çalışma, Kuzey Kıbrıs’ta sürdürülebilir 
gastronomi turizminin henüz yeterince 
değerlendirilmeyen potansiyelini; kültürel mirasın 
korunması, kırsal kalkınmanın desteklenmesi ve 
turizm ekonomisinin çeşitlendirilmesi bağlamında 
stratejik bir araç olarak ele almaktadır. Araştırmanın 
amacı, gastronomi temelli turizmin sürdürülebilir 
destinasyon gelişimi ve kültürel süreklilik açısından 
nasıl bir rol üstlenebileceğini ortaya koymaktır.

Gereç ve Yöntem: Bu araştırma, kavramsal bir 
çerçeveye dayalı olarak tasarlanmış olup literatür 
taramasında dayanan nitel bir araştırma yaklaşımı 
benimsemektedir. Küresel turizm eğilimleri, 
sürdürülebilirlik yaklaşımları ve yerel kültürel miras 
unsurları dikkate alınarak gözleme dayalı içgörülerle 
desteklenmiştir. İkincil veriler ve örnek olay analizleri 
sentezlenerek, kültürel, ekonomik ve çevresel 
boyutları bütüncül biçimde ele alan sürdürülebilir 
gastronomi turizmine yönelik çok boyutlu bir 
değerlendirme çerçevesi oluşturulmuştur.

Bulgular: Çalışmanın bulguları, Akdeniz ve Anadolu 
mutfak kültürlerinin sentezini yansıtan Kuzey Kıbrıs 
mutfağının; hellim peyniri, geleneksel mezeler ve 
yerel ürünler üzerinden deneyimsel ve topluluk 
temelli turizm açısından önemli bir potansiyele 
sahip olduğunu ortaya koymaktadır. Bununla 
birikte, ulaşım altyapısındaki yetersizlikler, turizm 
ve tarım politikaları arasındaki uyumsuzluklar ile 
artan çevresel baskılar, sektörün gelişimini sınırlayan 
temel sorunlar olarak belirlenmiştir. Bu kapsamda 
çalışma; “çiftlikten sofraya” yaklaşımına dayalı 
pilot uygulamalar, tematik gastronomi rotalarının 
oluşturulması ve uluslararası pazarlara yönelik marka 
stratejilerinin geliştirilmesi gibi çözüm önerileri 
sunmaktadır.

Sonuç: Sürdürülebilir gastronomi turizmi, Kuzey 
Kıbrıs’ın Doğu Akdeniz’de özgün, rekabetçi 
ve dirençli bir gastronomi destinasyonu olarak 
konumlandırılmasına katkı sağlayabilecek önemli 
bir araçtır. Bu hedefe ulaşılabilmesi; ekonomik 
büyüme, kültürel mirasın korunması ve çevresel 

sürdürülebilirlik arasında dengeli bir yapının 
kurulmasını, kamu-özel sektör ve yerel paydaşlar 
arasında iş birliğini ve yenilikçi politika yaklaşımlarının 
hayata geçirilmesini gerektirmektedir.

Introduction

Northern Cyprus, with its rich historical and 
cultural heritage, diverse natural landscapes, and 
distinctive culinary traditions, offers significant 
untapped potential for the development of 
sustainable tourism models (5, 8, 20, 24). Among 
emerging trends in global tourism, food tourism 
and gastronomy tourism has gained prominence 
not only as a means of culinary satisfaction 
but also as a multidimensional instrument of 
cultural exchange, heritage preservation, and 
socio-economic empowerment (13, 14, 28). In 
this evolving context, the establishment of a 
sustainable gastronomy tourism framework 
in Northern Cyprus emerges as a strategic and 
culturally grounded approach to revitalizing 
and diversifying the island’s tourism economy. 
The contemporary tourist increasingly seeks 
experiential and authentic travel, with food 
culture playing a central role in destination 
selection and experience quality (22). Culinary 
tourism has thus evolved into a powerful 
narrative of place identity, allowing destinations 
to showcase their intangible cultural assets 
through food-related experiences (14, 22). 
Northern Cyprus stands out as a fertile ground 
for this transformation, given its deeply 
rooted Mediterranean gastronomy enriched 
by Anatolian influences and a multi-layered 
colonial history involving Venetian, Genoese, 
Arab, Italian, British, and Greek cultural 
elements (2). These historical intersections 
have shaped a unique Cypriot culinary mosaic, 
making the island’s cuisine not only a sensory 
attraction but also a living archive of its past. 
By embracing sustainability principles—such 
as supporting local producers, preserving 
culinary traditions, promoting environmental 
stewardship, and ensuring community 
participation—gastronomy tourism in Northern 
Cyprus could address multiple development 
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goals. These include rural regeneration, youth 
employment, local entrepreneurship, and 
cultural continuity, all while reducing the socio-
economic and environmental vulnerabilities 
typically associated with mass tourism (7). 

The integration of sustainable gastronomy into 
tourism strategies could therefore serve as a 
resilient, inclusive, and culturally sensitive 
pathway forward for Northern Cyprus. For 
instance, Molohiya, of Arab origin, has been 
adapted into a dish that reflects Cypriot 
traditions through its preparation and 
presentation. Likewise, halloumi cheese, a staple 
of daily Cypriot life, has attained international 
recognition. Its registration as a Protected 
Designation of Origin (PDO) product by the 
European Union has elevated halloumi into a 
symbolic ambassador for Cypriot gastronomy in 
the global arena (15).

The Rising Importance of Gastronomy 
Tourism

Every country in the world possesses its 
own set of cultural values, and one of the 
most tangible and universally appreciated 
expressions of these values is cuisine. 
Culinary practices are not merely about 
nourishment—they serve as living archives of 
a society’s heritage and collective memory. In 
the context of Sustainable Gastronomy Tourism 
& Its Potential for Implementation in North 
Cyprus, preserving and transmitting these 
culinary traditions across generations becomes 
vital to ensuring both cultural continuity and 
tourism sustainability. This is precisely where 
gastronomy functions as a cultural bridge, linking 
the past with the future, and the local with the 
global. While formal education systems—such 
as culinary schools and gastronomy programs—
play a role in this process, it would be reductive 
to see them as the sole bearers of culinary 
knowledge. True culinary custodianship often 
resides in informal educators: the grandmothers 
in rural villages who prepare hand-crafted 
pastries, traditional dolma, and desserts; the 
grandfathers slow-cooking kleftiko (oven-
baked lamb), making meze, or fermenting 

pickles using methods handed down over 
centuries; and the local artisans who continue 
to produce gastronomic treasures like halloumi 
cheese, which has recently been recognized and 
protected by the European Union through its 
Protected Designation of Origin (PDO) status 
(15).

These individuals serve as repositories 
of intangible cultural heritage, and their 
involvement is essential for authentic, 
community-based gastronomy tourism models. 
UNESCO emphasizes that safeguarding such 
intangible heritage—particularly traditional 
food knowledge—requires active participation 
from local communities and intergenerational 
transmission (27). 

Sustainable gastronomy tourism has been 
widely discussed in the literature as a 
development approach that links local food 
systems, cultural identity, and destination 
sustainability. Early studies emphasize the role 
of local food in strengthening rural economies 
and fostering environmentally responsible 
tourism practices, highlighting gastronomy as a 
tool for community-based development rather 
than mere consumption (24). Similarly, Everett 
and Aitchison (2008) conceptualize food tourism 
as a medium through which place identity 
and cultural narratives are communicated, 
reinforcing the symbolic and experiential value 
of gastronomy within destination branding. 
Building on this perspective, Richards (2012) 
frames gastronomy tourism within the 
experience economy, arguing that food-based 
experiences enhance tourist engagement and 
contribute to destination differentiation. More 
recent research further integrates sustainability 
concerns, demonstrating how gastronomic 
experiences can support ethical consumption, 
local resilience, and sustainable tourism 
transitions when embedded within destination 
governance frameworks (13).

Sustainable tourism frameworks that incorporate 
local food knowledge and storytelling have been 
shown to enrich tourist experiences, strengthen 
destination identity, and promote rural 
economic resilience (6, 24). Thus, for Northern 
Cyprus to fully realize its potential in sustainable 
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gastronomy tourism, it must not only preserve 
its unique culinary assets but also empower 
and involve traditional knowledge holders—
from kitchens to farms—as active educators and 
ambassadors of its gastronomic heritage.

Cypriot Cuisine

The cuisine of Cyprus represents a dynamic 
cultural mosaic, shaped over centuries 
by historical transformations, population 
migrations, and diverse colonial influences. 
This unique gastronomic identity is deeply 
intertwined with the island’s social fabric, 
reflecting the customs, values, and communal life 
of its people. Particularly in Northern Cyprus, 
the culinary landscape exhibits characteristics of 
both Mediterranean and Turkish food cultures, 
creating a distinctive fusion that sets it apart 
from neighboring regions.

Northern Cyprus possesses the hallmark attributes 
of a typical Mediterranean destination—an 
appealing climate, fertile agricultural land, rich 
biodiversity, and a long coastline that supports 
3S Tourism (Sea, Sand, Sun). These shared 
geographic and climatic features are commonly 
found across Mediterranean countries and 
naturally influence the regional diet, known for 
its health-promoting properties and emphasis 
on fresh, local ingredients (26). However, what 
distinguishes Cypriot cuisine is the deep imprint 
left by centuries of conflict, trade, and cultural 
exchange, particularly with Anatolia. This has 
resulted in a culinary evolution that features 
unique adaptations of regional dishes and 
preparation techniques (2).

Cypriot meze culture is a defining element of this 
culinary tradition. Dishes such as cacık (yogurt 
with cucumber and herbs), commonly served 
alongside Turkish rakı or Greek ouzo, exemplify 
the shared yet locally distinct flavors of the region. 
The taverns (meyhane) and fish restaurants of 
Northern Cyprus bear strong resemblance to 
those in both the Greek Cypriot south and coastal 
regions of Turkey, serving as both gastronomic 
and social spaces. Signature dishes further 
illustrate the depth and diversity of the island’s 

food culture. Magarına Bulli, a pasta dish served 
with stewed chicken and grated halloumi, is a 
well-known Cypriot specialty. The surrounding 
seas offer a variety of popular seafood dishes 
such as Barbun (red mullet), Sibya (cuttlefish), 
sea bass, rock bass, milekop (grouper), Lagos, 
calamari, and shrimps, often presented as part 
of elaborate meze spreads. Game dishes from 
hunted birds, such as Lalangı (prepared with 
rabbit), grilled quail, partridge, and even pickled 
quail eggs, reflect traditional food preservation 
methods and hunting practices deeply rooted in 
rural Cypriot life. Plant-based dishes, another 
cornerstone of sustainable gastronomy, also 
feature prominently. Wild herbs, Cappari (caper) 
pickles, and legumes such as Luvana (split peas) 
and Gömeç (a type of edible wild plant) enrich 
the Cypriot table, offering not only culinary 
diversity but also seasonality and ecological 
sensitivity in food production. Zivaniya, a 
traditional local alcoholic beverage, and iconic 
dishes like Şeftali kebabı (grilled minced meat 
in lamb caul fat) further showcase the island’s 
deeply rooted gastronomic identity.

These elements of Cypriot cuisine serve as cultural 
and economic assets within the framework of 
sustainable gastronomy tourism. By promoting 
local, seasonal, and traditional food systems, 
Northern Cyprus can not only enhance tourist 
experiences but also protect biodiversity, sustain 
rural livelihoods, and preserve intangible 
cultural heritage (6; 24). Through strategic 
investment in its culinary heritage, the region 
holds the potential to position itself as a vibrant 
and authentic gastronomy tourism destination 
within the Eastern Mediterranean.

Sustainable Gastronomy Tourism 
Development Strategies in Northern 
Cyprus

Northern Cyprus, with its high tourism potential 
and rich cultural landscape, offers promising 
opportunities for the development of sustainable 
tourism models. However, current tourism 
policies require significant revision to align with 
the core pillars of environmental, economic, 
and cultural sustainability. A particular area 
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of untapped potential lies in sustainable 
gastronomy tourism, which not only promotes 
local food culture but also contributes to broader 
goals such as environmental conservation, social 
inclusion, and destination competitiveness (28; 
24). Despite its culinary richness and cultural 
depth, North Cyprus faces challenges in 
institutional planning and policy coordination 
for sustainable tourism. Studies reveal low 
awareness of the United Nations Sustainable 
Development Goals (SDGs) among tourism 
stakeholders and limited collaboration across 
sectors (21). Gastronomic traditions, such as 
meyhane culture and carob- or halloumi-based 
cuisine, are underutilized in tourism narratives 
(3). 

To implement an effective sustainable tourism 
strategy, four key elements—transportation, 
accommodation, food and beverage, and 
entertainment—must be addressed in an 
integrated manner. Among these, transportation 
plays a foundational role in determining 
tourist accessibility, environmental impact, and 
overall satisfaction. Currently, transportation 
infrastructure in Northern Cyprus remains 
inadequate. Public transport is limited and 
fragmented, making it difficult for tourists—
especially international visitors unfamiliar 
with local traffic norms—to navigate the island 
efficiently. Car rentals involve challenges such 
as driving on the left-hand side of the road 
and inconsistent pricing, while the lack of 
regulated taxi systems and unconventional route 
structures negatively affect visitor experiences. 
These shortcomings hinder the development of 
tourism that is both sustainable and inclusive 
(18).

The lack of direct international flights, combined 
with high ticket prices and monopolistic 
airline practices, further reduces Northern 
Cyprus’s competitiveness as a sustainable 
tourism destination. This barrier is particularly 
problematic for the development of gastronomy 
tourism, which thrives on regional mobility, 
rural access, and local exploration. Without 
accessible and environmentally responsible 
transport systems, tourists are limited in their 
ability to engage with rural producers, village-

based culinary experiences, and authentic local 
food systems, which are essential components of 
a sustainable gastronomy tourism model (25).

Moreover, the hospitality sector—particularly 
accommodation and food service providers—
must adopt practices that align with sustainability 
goals. Hotels and restaurants should be 
incentivized to source local ingredients, minimize 
food waste, implement eco-friendly operations, 
and actively promote Cypriot culinary heritage. 
Staff training in sustainable food handling, 
cultural storytelling, and environmentally 
conscious hospitality is critical. This approach 
not only enhances the quality of the visitor 
experience but also contributes to local economic 
development and cultural preservation (7).

As tourism in Northern Cyprus is still heavily 
dependent on mass tourism, a strategic shift is 
required toward alternative tourism models 
such as gastro-tourism and cultural tourism. 
These models emphasize depth of experience 
over volume of visitors and offer mechanisms 
for engaging tourists in local traditions, 
biodiversity, and culinary craftsmanship. For 
instance, supporting village-based culinary 
experiences, such as traditional cheese-making, 
meze preparation, and wild herb foraging, 
can simultaneously protect the environment 
and empower local communities. Initiatives 
like promoting some platforms, those can be 
find in instagram with hastags (#), such as ‘Go 
to Kyrenia’ (gotokyrenia.com), ‘AdaKıbrıs’ 
(adakibrisim.com), ‘VisitNCY’ (visitncy.com), 
or developing media platforms for cultural 
storytelling can serve to increase visibility of 
regional food heritage and attract niche markets 
that value authenticity and sustainability.

The environmental and ethical dimensions 
of tourism must also be addressed (9). 
Incidents such as the attack to donkeys in the 
Karpaz region is negative for environmental 
degradation threaten the island’s image as a 
responsible destination. These concerns are 
especially significant in gastronomy tourism, 
where rural landscapes, animal welfare, and 
natural beauty are part of the tourism product. 
Therefore, enforcement mechanisms—such as 
installing security cameras in protected areas, 

file:///C:\Users\Hp\Downloads\gotokyrenia.com\
https://adakibrisim.com
https://www.visitncy.com
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empowering municipal inspection units, and 
establishing tourism police—are essential for 
creating a safe, transparent, and sustainable 
tourism environment. Finally, a successful 
strategy for sustainable gastronomy tourism 
must prioritize intersectoral collaboration—
involving stakeholders from agriculture, 
environment, culture, and tourism. Policies 
should not only seek economic growth but also 
ensure the preservation of Cypriot identity, 
traditional foodways, and the island’s fragile 
ecosystems. With well-planned investment and 
regulation, gastronomy can move beyond being 
a supporting element of tourism to becoming a 
core driver of sustainable regional development 
in Northern Cyprus.

Promotion and Marketing Strategies

The success of sustainable tourism, particularly 
in emerging destinations such as Northern 
Cyprus, depends not only on strategic 
infrastructure and policy frameworks but also 
on effective promotion and marketing. Within 
this context, the role of targeted marketing 
strategies becomes especially critical in elevating 
sustainable gastronomy tourism as a competitive 
and culturally rich tourism model. As global 
tourism becomes increasingly experience-driven 
and niche-focused, destinations must go beyond 
traditional models of promotion and embrace 
digital transformation, authentic storytelling, 
and inclusive outreach (29).

International tourism fairs such as EMITT - East 
Mediterranean International Tourism and Travel 
Exhibition and ITB Berlin serve as powerful 
platforms for visibility, networking, and 
destination branding. These should be seen as 
strategic arenas where the island can showcase 
its culinary heritage, ecotourism potential, 
and cultural diversity to a global audience. 
Benchmarking against successful destination 
promotion models from these fairs can inform 
localized and competitive marketing strategies 
(17).

In today’s digital age, online visibility is 
fundamental. Strategic use of social media 

marketing and digital storytelling—especially 
via Instagram, YouTube, and TikTok—can 
significantly amplify the reach of gastronomic 
experiences in Northern Cyprus. Collaborations 
with globally recognized food and travel 
influencers, such as Kyrenian, can play a pivotal 
role in shaping the image of Northern Cyprus 
as an authentic and sustainable gastronomy 
destination. Such digital campaigns can 
highlight local dishes, traditional cooking 
techniques, village-based culinary workshops, 
and sustainable food production processes, 
thereby creating a strong emotional and cultural 
connection with potential tourists (23).

Marketing efforts should also focus on attracting 
high-quality, active tourists—visitors who not 
only spend but also engage with local experiences, 
support small businesses, and show interest in 
authentic cultural immersion. This demographic 
is particularly relevant for gastronomy tourism, 
where interest often centers on artisanal food, 
seasonal products, and traditional preparation 
methods. To attract this segment, governments 
and tourism boards must support innovation 
through the development of alternative 
accommodation models, including training 
programs for small business owners on Airbnb 
compliance, Booking.com listings, and other 
digital accommodation platforms. These models 
allow tourists to stay closer to local communities 
and experience regional gastronomy firsthand—
thereby enhancing both economic inclusion and 
cultural exchange (28, 14).

In parallel, local tour operators and travel 
agencies must be empowered to offer culinary 
tourism packages that combine food experiences 
with other sustainable practices—such as nature 
trails, farm visits, or artisan workshops. The 
Ministry of Tourism (http://turizm.gov.ct.tr/), in 
collaboration with other sectoral stakeholders, 
should create incentive programs to support 
small-scale food producers, culinary guides, 
and agritourism enterprises. These funds can 
serve as catalysts for the development of a 
vibrant local gastronomic economy that is both 
environmentally sustainable and culturally 
grounded (7, 24). By linking promotion, digital 
innovation, and small business support to 

http://turizm.gov.ct.tr/
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gastronomy, Northern Cyprus can differentiate 
itself in the competitive Mediterranean tourism 
market. These strategies can diversify the 
local economy, enhance culinary heritage 
preservation, and create immersive experiences 
that align with the core principles of sustainable 
tourism development. In doing so, the island can 
move toward a future where gastronomy is not 
just consumed—but understood, celebrated, and 
protected.

Strategic Axes for the Development of a 
Sustainable Gastronomy Tourism Model

To effectively develop Sustainable Gastronomy 
Tourism in Northern Cyprus, a holistic and multi-
dimensional framework is required—one that 
integrates local food systems, cultural heritage, 
hospitality sustainability, and experiential 
tourism design. The following strategic axes 
outline a comprehensive model that aligns with 
both international sustainability standards and 
the local context of Northern Cyprus.

Local Production and Short Supply Chains

A foundational element of sustainable 
gastronomy tourism is the support of local 
agricultural systems and artisanal food 
production. This includes the promotion of 
village-based enterprises, such as olive oil and 
citrus farming, small-scale fishing, and traditional 
dairy production, particularly of halloumi 
cheese, which has been recognized under the 
EU’s Protected Designation of Origin (PDO) 
scheme. To minimize environmental impact and 
maximize economic benefit, short supply chains 
should be prioritized. Hotels, restaurants, and 
catering establishments must be encouraged—
through policy incentives or certifications—to 
source directly from local producers in a farm-to-
table model. Such direct procurement supports 
local livelihoods, enhances product freshness 
and quality, and significantly reduces the carbon 
footprint associated with food logistics (13, 28).

Preservation of Cultural Heritage and Culinary 
Education

Culinary heritage is one of Northern Cyprus’s 
most valuable intangible assets. To preserve and 
pass on this knowledge, traditional knowledge 
bearers—including village bakers, artisans, 
and cheese-makers—should be formally 
integrated into educational and tourism 
programming. Universities and vocational 
schools must establish apprenticeship-based 
learning models—reflecting a master-apprentice 
pedagogy—through community workshops, 
fairs, and gastronomy events. In parallel, 
institutions such as universities have gastronomy 
programs could develop consumer-focused 
educational programs targeting chefs, food 
entrepreneurs, and hospitality students. These 
programs would serve to enhance gastronomic 
literacy, promote cultural continuity, and build 
capacity for a sustainable culinary workforce.

Sustainable Hospitality (Accommodation and 
Food & Beverage)

The hospitality sector plays a pivotal role in 
realizing sustainable tourism goals. Hotels, 
resorts, and restaurants in Northern Cyprus 
should be encouraged—or required—to adopt eco-
friendly operational practices, including; energy-
efficient infrastructure; water conservation and reuse 
systems; organic waste separation and food waste 
tracking and reduction mechanisms. To facilitate 
adoption, support programs offering technical 
consultancy, grants, and subsidies should be 
developed for enterprises aiming to obtain national or 
international sustainability certifications (e.g., Green 
Key, Travelife). These certifications not only improve 
environmental performance but also serve as market 
differentiators in attracting sustainability-conscious 
tourists (19).

Experience Design: Routes, Activities, and 
Gastronomic Festivals

Immersive experiences are critical in engaging 
tourists with local food culture and values. 
Northern Cyprus need to invest in designing 
thematic gastronomy routes, seasonal festivals, 
and hands-on culinary activities that showcase 
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the region’s biodiversity, food heritage, and 
hospitality traditions. Many countries with 
specific destinations have their own gastronomy 
routes like Italy which handled by Corigliano 
(10) with the title of ‘The route to quality: Italian 
gastronomy networks in operation’  and Spain 
(11). 

The Kyrenia Gastronomy Route like Akgoz et 
al. (1) have mentioned in their research could be 
expanded to include local markets, traditional 
olive oil presses, seaside taverns, artisan 
bakeries, and cooking workshops with village 
chefs. Similarly, initiatives like the Karpaz 
Nature & Gastronomy Day or Meze Festivals 
can combine gastronomy with cultural and 
ecological tourism. Lessons from Turkey and 
other Mediterranean destinations highlight the 
importance of integrating local food systems, 
renewable energy, and community participation 
intotourism strategies (4, 12, 5).

Fusion concepts—blending traditional Cypriot 
dishes with contemporary presentations—can 
also be incorporated to appeal to international 
palates, especially within chef-led events, 
tavern nights, and culinary career days hosted 
by universities and professional guilds (16). 
These experiences foster deeper engagement, 
encourage repeat visitation, and provide 
platforms for local producers to reach new 
markets. Table 1 below, prepared by the author, 
shows the development and different studies on 
the subject over the years.

Methodological Framework

This study employs a conceptual and literature-
driven research design to develop an integrated 
Sustainable Gastronomy Tourism Model 
specific to Northern Cyprus. Grounded in 
an interpretive research tradition, the study 
synthesizes theoretical frameworks, policy-
oriented documents, and experience-based 
insights rather than relying on primary empirical 
data (30, 31). This approach is particularly 
appropriate for destinations characterized by 
cultural specificity, institutional constraints, and 
fragmented tourism knowledge (20, 30, 31). 

Existing research on Northern Cyprus largely 
addresses gastronomy, sustainability, or rural 

tourism as isolated themes, lacking a system-
based and integrative analytical perspective (8, 
16). To address this limitation, the study proposes 
a multi-axial conceptual model that connects 
gastronomy, tourism development, cultural 
heritage, and sustainability within a unified 
framework. The literature was evaluated using 
four criteria—thematic relevance, conceptual 
contribution, contextual applicability, and 
scholarly rigor—and enriched with observation-
informed insights to enhance contextual validity 
and practical relevance (30, 31).

Conclusion and Recommendations

Northern Cyprus has significant potential to 
promote its cultural identity through its rich 
culinary heritage, ranging from PDO-certified 
halloumi and diverse meze traditions to seafood-
based taverns and rural village kitchens. By 
implementing well-structured strategies, 
gastronomy tourism can evolve from being a 
supplementary attraction to becoming a core 
pillar of sustainable development, fostering 
local empowerment, cultural preservation, 
and environmental responsibility. Positioning 
sustainable gastronomy tourism at the heart of 
tourism policy and academic discourse would 
allow the island to diversify beyond its reliance 
on “sun, sea, and sand” tourism and establish 
itself as a distinctive gastronomy destination in 
the Mediterranean.

This vision requires stronger investment in digital 
promotion platforms, which can effectively 
showcase culinary heritage to international 
audiences. At the same time, greater emphasis 
on education and professional training—from 
school-level culinary competitions to advanced 
programs in hospitality—will ensure the 
transmission of traditional cooking methods 
and presentation styles to new generations. 
Although often overlooked, gastronomy 
represents a vital form of cultural, social, and 
economic heritage. Protecting and integrating 
this heritage into tourism strategies is therefore 
both a responsibility and an opportunity, 
enabling Northern Cyprus to secure a tourism 
model that balances economic growth, cultural 
continuity, and environmental sustainability for 
future generations.
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Period / 
Year

Key Study 
(Author, Year)

Main Focus
Methodological 

Approach
Key Contribution Identified Gap

1998 Crotty 
Epistemology in 
social research

Conceptual / 
interpretive

Established 
interpretive and 
constructivist 

No sector-specific 
application 

2003
Tranfield, Denyer 
and Smart 

Systematic 
literature review

Methodological 
framework

Introduced structured 
literature synthesis in 
management studies

Limited application 
to tourism and 
gastronomy fields

2008 Tribe 
Tourism 
knowledge and 
epistemology

Conceptual
Positioned tourism 
as a fragmented but 
critical field

Did not propose 
applied destination 
models

2009 Jabareen 
Conceptual 
framework 
building

Qualitative 
conceptual 
synthesis

Provided a 
clear procedure 
for developing 
conceptual models

Lacked sectoral 
focus on 
gastronomy tourism

2013 Nunkoo et al. 
Tourism 
governance and 
residents’ attitudes

Empirical (survey-
based)

Highlighted 
stakeholder 
importance in 
sustainable tourism

Did not integrate 
gastronomy as a 
development driver

2014
Baggio and Del 
Chiappa 

Tourism digital 
ecosystems

Conceptual & 
network-based

Emphasized system-
based destination 
management

Gastronomy treated 
as a peripheral 
element

2017 UNESCO
Intangible cultural 
heritage

Policy-oriented 
framework

Recognized food 
traditions as 
intangible heritage

Limited 
operationalization 
in tourism planning

2019 UNWTO 
Gastronomy 
tourism

Thematic policy 
report

Positioned 
gastronomy as a 
tourism product

Lacked integrated 
sustainability 
framework

2019
Berno & Fusté-
Forné 

Food, place 
identity, and 
tourism

Qualitative / 
interpretive

Linked gastronomy to 
sense of place

Did not address 
governance or 
policy integration

2020–
2023

Various 
Mediterranean 
studies (Italy, 
Spain, Turkey)

Gastronomy routes 
& festivals

Case study-based
Demonstrated 
experiential value of 
gastronomy tourism

Fragmented, 
destination-specific, 
weak theoretical 
integration

Present 
Study 
(2025)

Author (Girgen)

Sustainable 
Gastronomy 
Tourism Model 
(Northern Cyprus)

Conceptual & 
integrative

Multi-axial system 
linking gastronomy, 
sustainability, culture, 
and governance

Addresses lack of 
holistic, context-
specific conceptual 
frameworks

Table 1. Evolution of Gastronomy Tourism and Sustainability Studies and Analytical Gaps
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This study examines sustainable gastronomic 
tourism in Northern Cyprus within a conceptual, 
governance-based, and temporal (short-medium-
long-term) roadmap framework. It proposes a 
holistic model demonstrating how gastronomy, 
within the context of Mediterranean islands, can 
be positioned not merely as a complementary 
tourism product but as a strategic development 
pillar. Thus, it goes beyond the predominantly 
descriptive and case-focused studies in the 
existing literature, providing a unique theoretical 
and practical contribution to policy-making, 
local actor integration, and the simultaneous 
consideration of sustainability dimensions.

The development of sustainable gastronomy 
tourism in Northern Cyprus requires a 
coordinated, multi-stakeholder approach 
that brings together municipalities, tourism 
ministries and committees, universities, 
producer associations, and non-governmental 
organizations. The following roadmap outlines 
short-, medium-, and long-term strategies that 
can guide effective implementation:

Short-Term (0–12 months)

	Create a Local Gastronomy Map to identify 
and promote restaurants, small producers, 
culinary routes, and unique gastronomic 
features of Northern Cyprus.

	Pilot a “Farm-to-Table” Program by 
establishing supply agreements between 
at least five hotels and ten small-scale 
producers, ensuring shorter supply chains 
and local economic benefits.

	Strengthen Enforcement and Protection 
Mechanisms for animal rights and 
biodiversity by enhancing monitoring 
systems and emergency response measures 
in sensitive regions such as the Karpaz 
Peninsula.

Medium-Term (1–3 years)

	Launch In-Service Training Programs 
for chefs, service staff, and hospitality 
professionals to improve skills in sustainable 
gastronomy, food handling, and cultural 
storytelling.

	Establish Gastronomy Routes and an Annual 
Festival Calendar (e.g., Kyrenia Gastronomy 
Route, Karpaz Nature & Gastronomy Day) 
while initiating digital marketing campaigns 
targeting priority markets such as the United 
Kingdom, Turkey, and Germany.

	Provide PDO/Geographical Indication 
Consultancy to local producers, building on 
the halloumi success story and extending 
protection and recognition to other 
traditional products.

Long-Term (3–7 years)

	Develop Regional Gastronomy Centers 
featuring farm kitchens, artisan training 
workshops, and community-led tourism 
initiatives that form the basis of a sustainable 
local food economy.

	Implement Certification Systems for 
Sustainable Tourism and Gastronomy, such 
as green labels and performance-based 
incentives, to encourage environmentally 
responsible hospitality and food production.

	Apply for Membership in International 
Gastronomy Networks, including UNESCO 
Creative Cities of Gastronomy, to enhance 
global visibility and recognition of Northern 
Cyprus’s culinary heritage.

By following these strategies in long-term, 
Northern Cyprus can institutionalize sustainable 
gastronomy tourism as a strategic pillar of 
its tourism development. These measures 
will strengthen local food systems, enhance 
cultural preservation, improve international 
competitiveness, and create a tourism model 
that balances economic prosperity with social 
inclusion and environmental stewardship.
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Nutritional profile of traditional Tortum Bağbaşı 
(Haho) mulberry pekmez (molasses)
Geleneksel Tortum Bağbaşı (Haho) dut pekmezinin besin profili
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Abstract

Objective: This research was conducted to reveal 
the nutritional profile of traditional Bağbaşı (Haho) 
mulberry pekmez (molasses).                                                                                                                      

Material and Method: In this study, some physical 
and chemical properties of mulberry pekmez 
produced in the Bağbaşı (Haho) region were 
investigated. In this context, parameters such 
as mineral content, pH value, total ash content, 
hydroxymethylfurfural (HMF) level and the water-
soluble dry matter (WSDM) ratio of the product were 
analyzed.                                                                                                                                                             

Results: In mulberry pekmez, the water-soluble 
dry matter (WSDM) content was determined to be 
76.5%, the total ash content 2.02% and the pH value 
4.71. The hydroxymethylfurfural (HMF) content was 
found to be 30.00 mg/kg, indicating that the product 
can be classified as Type 1 molasses according to 
the criteria specified in the TSE 12001 standard. As a 
result of the mineral profile analysis of the pekmez 
sample, the concentrations of Fe, Zn, Mg, K, Ca, P 
and Se were determined as 7.52 mg/kg, 5.42 mg/kg, 
166.90 mg/kg, 2497.44 mg/kg, 52.13 mg/kg, 199.50 mg/
kg and 0.01 mg/kg, respectively. This mineral profile 
demonstrates that Bağbaşı (Haho) mulberry pekmez 
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is a highly nutritious food capable of contributing to 
the daily intake of essential minerals.

Conclusion: The low hydroxymethylfurfural (HMF) 
content determined in traditional Bağbaşı (Haho) 
mulberry pekmez indicates that the product was 
processed under appropriate production conditions 
and represents a favorable quality characteristic. On 
the other hand, the iron (Fe) content may contribute to 
dietary iron intake, particularly in populations where 
iron deficiency is prevalent. Furthermore, the findings 
obtained in this study may further enhance the 
potential for the traditional Bağbaşı (Haho) mulberry 
pekmez to be commercialized as a functional food, in 
conjunction with the future development of controlled 
production techniques and a more comprehensive 
evaluation of its biological effects.

Özet

Amaç: Bu araştırma, geleneksel Bağbaşı (Haho) dut 
pekmezinin besin profilini ortaya çıkarmak amacıyla 
yapılmıştır.                                                                                                                                                         

Gereç ve Yöntem: Araştırmada, Bağbaşı (Haho) 
yöresine ait dut pekmezinin bazı fiziksel ve kimyasal 
özellikleri incelenmiştir. Bu kapsamda, ürünün 
mineral madde içeriği, pH değeri, toplam kül miktarı, 
hidroksimetilfurfural (HMF) düzeyi ve suda çözünür 
kuru madde (SÇKM) oranı gibi parametreler analiz 
edilmiştir.                                                                                                                         

Bulgular: Dut pekmezinde suda çözünür kuru madde 
(SÇKM) %76,5, toplam kül %2,02 ve pH değeri 4,71 
olarak belirlenmiştir. Hidroksimetilfurfural (HMF) 
içeriği ise 30,00 mg/kg olarak tespit edilmiş olup, 
bu değer TSE 12001 standardında belirtilen kriterler 
doğrultusunda ürünün Tip 1 pekmez sınıfında 
değerlendirilebileceğini göstermektedir. Pekmez 
örneğinin mineral profiline ilişkin analizler sonucunda 
Fe (7,52 mg/kg), Zn (5,42 mg/kg), Mg (166,90 mg/kg), 
K (2497,44 mg/kg), Ca (52,13 mg/kg), P (199,50 mg/
kg) ve Se (0,01 mg/kg) düzeylerinde belirlenmiştir. 
Elde edilen bu mineral profili, Bağbaşı (Haho) dut 
pekmezinin günlük temel mineral gereksinimlerinin 
karşılanmasına katkı sağlayabilecek besleyici değeri 
yüksek bir gıda olduğunu ortaya koymaktadır.

Sonuç: Geleneksel Bağbaşı (Haho) dut pekmezinde 
hidroksimetilfurfural (HMF) içeriğinin düşük 
düzeyde belirlenmiş olması, ürünün uygun üretim 
koşulları altında işlendiğine ve kalite açısından olumlu 
bir özellik taşıdığına işaret etmektedir. Öte yandan 
demir (Fe) içeriği, özellikle demir eksikliğinin yaygın 
olduğu toplumlarda diyetle alınan demir alımına 
katkıda bulunabilir. Ayrıca, bu araştırmada elde 

edilen bulgular ileride kontrollü üretim tekniklerinin 
geliştirilmesi ve biyolojik etkilerinin daha kapsamlı 
çalışmalarla değerlendirilmesiyle birlikte, geleneksel 
Bağbaşı (Haho) dut pekmezinin fonksiyonel gıda 
olarak ticarileştirilme potansiyelini daha da artırabilir.

Introduction

Pekmez (molasses) is a traditional food wide-
ly consumed in Türkiye and is typically pro-
duced from sugar-rich fruits such as mulberries, 
grapes, apples and plums. With a long historical 
background, it is obtained by processing fresh, 
highly perishable fruits using traditional meth-
ods to extend their shelf life (1). Pekmez is com-
monly consumed at breakfast either alone or in 
combination with tahini and is also used in the 
preparation of various local dishes. Due to its 
high levels of simple sugars, essential minerals 
and naturally occurring organic acids, pekmez 
is considered a nutritionally valuable food prod-
uct and an important source of readily available 
energy (2, 3). During the Ottoman period, it was 
also used as a medicinal remedy in the famous 
Spice Bazaar (Mısır Çarşısı) for the treatment of 
ailments such as sore throat, the common cold 
and chest congestion, often in combination with 
red hot pepper (4).

Pekmez is characterized by its high proportion 
of readily absorbable monosaccharides, main-
ly glucose and fructose, which provide a rapid 
source of energy. This feature makes it partic-
ularly important for infants, children, athletes 
and individuals requiring immediate energy (5). 
With increasing awareness of the role of nutrition 
in maintaining a healthy life, interest in antioxi-
dant-rich foods has grown in recent years (6) and 
pekmez is recognized as one of these functional 
foods. Approximately 100% of the total sugar in 
grape molasses and about 80% in other molasses 
varieties are composed of monosaccharides, en-
abling rapid absorption without digestive break-
down (7). Glucose, the primary energy source in 
human metabolism, plays a critical role in both 
physical and cognitive functions; the brain alone 
derives approximately 20–25% of its energy from 
glucose (8). Insufficient glucose intake may re-
sult in serious health problems such as impaired 
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cognitive performance, dizziness, seizures and 
coma (9). Therefore, pekmez has an important 
nutritional role, especially for infants, children 
and athletes with high energy demands.

In recent years, mulberry pekmez has gained in-
creasing popularity due to its recognized health 
benefits. Mulberry cultivation is widespread in 
Türkiye, particularly in the Eastern and Cen-
tral Anatolia regions (10). Pekmez is produced 
by both industrial and traditional methods and 
in rural areas it is generally manufactured as a 
family-based activity (1). Mulberry pekmez is 
obtained by concentrating the must of freshly 
harvested or dried mulberries, free from foreign 
materials, in open copper or aluminum boilers or 
under vacuum until a characteristic consistency 
is achieved (11). Among mulberry species (white, 
red and black), white mulberries are most pre-
ferred for pekmez production. In Türkiye, mul-
berries are consumed both fresh and dried and 
are also processed into various traditional prod-
ucts such as pekmez, pestil, köme, vinegar and 
alcoholic beverages (12).

Although traditional Bağbaşı (Haho) mulberry 
pekmez is an important functional food pro-
duced using local production techniques and 
consumed by the local population for many 
years, there is no scientific data in the literature 
regarding its nutritional profile. Existing studies 
have generally focused on various types of mo-
lasses produced from mulberry species belong-
ing to different regions. However, it is thought 
that the traditional mulberry pekmez produced 
in the Bağbaşı (Haho) region may differ in terms 
of its unique production process, raw materi-
al characteristics and mineral content. In this 
context, the main objective of this study is to 
determine the mineral composition (Mg, P, K, 
Ca, Fe, Zn and Se) and selected physicochemical 
properties (pH, ash, hydroxymethylfurfural and 
water-soluble dry matter) of traditionally pro-
duced Bağbaşı (Haho) mulberry pekmez and to 
provide scientific evidence for its potential nutri-
tional and functional value.

Material and Method

Pekmez (Molasses) Sample  

In this study, a pekmez sample produced in July 
2022 was used. The sample was obtained in Sep-
tember 2022 from Bağbaşı (Haho), a district of 
Tortum in Erzurum province. Bağbaşı (Haho) is 
located at an altitude of 1,378 meters (Figure 1)

Figure 1. Bağbaşı (Haho) mulberry pekmez

Source: Author’s personal archive

This study aims to provide a preliminary evalu-
ation of the physical and chemical properties of 
mulberry pekmez specific to the Bağbaşı (Haho) 
region. For this purpose, an in-depth characteri-
zation was conducted on a single sample in or-
der to test the production process and analytical 
methods. Traditional pekmez production in the 
Bağbaşı (Haho) region is generally small-scale, 
and products are obtained in limited quantities. 
The sample used in this study was selected as a 
“representative example” because it reflects the 
typical production method commonly employed 
in the region. Additionally, since this research 
was carried out within the scope of a time- and 
budget-restricted project (TÜBİTAK 2204-B), the 
analyses were conducted on a single sample in 
alignment with the project’s constraints. Never-
theless, it is acknowledged that analyses based 
on a single sample pose limitations in terms of 
statistical representativeness and generalizabil-
ity. Therefore, future studies are recommended 
to include multiple samples obtained from dif-
ferent producers and production batches to en-
able more comprehensive evaluations.
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Traditional Production Process of Bağbaşı 
(Haho) Mulberry Pekmez

In the Bağbaşı (Haho) region of the Tortum dis-
trict, Erzurum province, only white mulberries 
are used in the production of pekmez. The har-
vested mulberries are first cleaned to remove 
leaves, wood pieces and insects. They are then 
placed into a boiling cauldron, and water is add-
ed at a ratio of 1/2 to 1/4. The mixture is thor-
oughly stirred to ensure that the fruit blends ho-
mogeneously with the water and is then boiled. 
Once the mulberries in the cauldron begin to 
boil, the process is continued for an additional 

one hour, during which the mixture is continu-
ously stirred. After boiling, the mash is cooled 
to 40–50 °C and then transferred to a pressing 
system to obtain the juice (pekmez extract). In 
the pressing system, the mash is pressed, and 
the juice is separated from the pulp. The juice 
obtained is filtered through a fine cheesecloth or 
plastic strainer and then transferred back to the 
boiling cauldron. During the subsequent boiling 
process, the concentrate is stirred, and the foam 
formed on the surface is removed. Boiling con-
tinues until the concentrate reaches the desired 
consistency (Figure 2).

Once the mulberry juice reaches the desired con-
sistency, the boiling cauldron (copper vessel) 
is removed from the stove, and the pekmez is 
stirred while cooling. It is then left to rest for ap-
proximately 10-15 minutes. The pulp remaining 
after the pressing process is dried and used as 
animal feed (1). 

Microwave Digestion Process

The microwave digestion procedure was per-
formed using the “Honey” method integrated 
into the Milestone Connect Ethos UP microwave 
digestion system. A 0.3867 g portion of the pek-
mez sample was weighed into a Teflon vessel, 
after which 9 mL of HNO₃ (65%) and 1 mL of 

H₂O₂ (30%) were added. The vessel was sealed to 
create a closed system and placed into the micro-
wave unit. Digestion was carried out at 200 °C for 
15 minutes at T1 and 200 °C for 15 minutes at T2 
under a system power of 1800 W. Upon comple-
tion of the digestion, the sample was diluted to 
15 mL with ultrapure water. A blank sample pre-
pared with the same acid mixture was subjected 
to identical digestion and dilution steps. Both the 
sample and the blank were further diluted in 2% 
HNO₃ according to the specified dilution factors 
and subsequently analyzed using ICP-MS. Each 
analytical measurement represents the average 
of three parallel readings.

Sample Weight (g) Stock Volume (mL) Dilution Factor

0.3867 15 10-fold

Figure 2. The concentrate, on which foam begins to form on the surface (a), the concentrate that begins to 
thicken (b)

Source: Author’s personal archive
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Elemental Analysis

Element concentrations in the prepared solutions 
were quantified using an inductively coupled 
plasma mass spectrometer (ICP-MS, Agilent 
7800 Series; Agilent Technologies, Japan). The 
ICP-MS instrument is equipped with a glass 
MicroMist nebulizer (U-series, Australia) and 
a quartz double-pass spray chamber (USA) for 
the introduction of samples into the system. 
The plasma interface consists of an inert sample 
introduction kit featuring a 2.5-mm quartz 
torch (Japan), along with a nickel sample cone 
and X-lens–compatible nickel skimmer cone 
(USA). Prior to the determination of elemental 
concentrations, all quartz and nickel components 
were cleaned in accordance with the standard 
procedure. Before initiating the analysis, 
the instrument was purged with helium gas 
for 45 minutes. After setting the instrument 
parameters, including the plasma gas flow rate 
(15 L/min), auxiliary gas (1 L/min), carrier gas (1 
L/min), makeup/dilution gas (1 L/min), and the 
carrier gas pressure (1.45 kPa), the system was 
activated for operation. Following the activation 
of the instrument, the torch axis, resolution axis, 
EM, standard lenses tune, plasma correction, 
full spectrum and performance report tests 
were sequentially performed. Subsequently, the 
calibration of the instrument was carried out 
using a tuning solution containing 1 µg/L of Co, 
Ce, Mg, Li, Tl and Y. The values obtained from 
the tuning process were examined to determine 
whether any deviations were present in the 
instrument. The standard solutions prepared 
from the stock solutions were analyzed, and the 
accuracy and suitability of the calibration curves 
were verified. Following the verification of the 
calibration curves, the samples were introduced 
into the instrument via the autosampler, and the 
analytical measurements were performed. The 
autosampler and tubing system were cleaned 
using 2% HNO₃ and ultrapure water, while the 
probe section was rinsed with a 1% HCl solution, 
ensuring that the system was adequately 
prepared for the subsequent injection. The 
measurements were carried out under conditions 
of 1200 W RF power, a carrier gas flow rate of 1 
L/min, and a nebulizer pump speed of 0.30 rps. 
Argon was used as the carrier gas throughout 

the analyses.

Calculation of Measurements

The “MassHunter 4.4 Workstation Software 7800 
ICP-MS Top C.01.04” software was used for the 
calculation of the measurements.

Dilution factor = (final weight or volume / sam-
ple weight or volume) × dilution coefficient.

Elemental concentrations are automatically cal-
culated by the system according to the formula 
given above and expressed in ppb. To obtain the 
values in ppm, all results are divided by 1000 
(13). 

pH Determination

The pH measurement was conducted using a 
WTW inoLab pH 7110 benchtop pH meter in 
accordance with the potentiometric method re-
ported by Cemeroğlu (14). Prior to analysis, the 
instrument was calibrated at three points using 
pH 4.00, pH 7.00 and pH 10.00 buffer solutions. 
The electrode was rinsed with deionized water 
before each measurement, and the AutoRead 
function was employed to ensure that a stable 
reading was obtained. The pH value of the pek-
mez sample was measured directly after thor-
ough homogenization and determined in qua-
druplicate. 

Determination of Total Ash Content

Ash content is an important quality parameter 
that reflects the total salt and mineral content of 
food products. The determination is based on 
the principle of incinerating a known amount 
of sample and measuring the inorganic residue 
remaining after complete combustion. The ash 
determination in the pekmez sample was carried 
out using a Protherm Furnaces muffle furnace 
in accordance with the dry incineration meth-
od reported by Cemeroğlu (14). Approximate-
ly 2.0000±0.0001 g of pekmez was weighed into 
porcelain crucibles and pre-incinerated over a 
Bunsen burner flame to remove organic matter. 



242

The samples were then ashed in a muffle furnace 
at 525 ± 10 °C until a gray-white ash, indicating 
complete incineration, was obtained. After cool-
ing in a desiccator, the residue was weighed, 
and the ash content was determined in quadru-
plicate. 

Determination of Hydroxymethylfurfural 
(HMF)

The determination of hydroxymethylfurfural 
(HMF) content in the pekmez sample was carried 
out in accordance with the TS 13356 standard 
(15) using an Agilent 1260 Infinity high-perfor-
mance liquid chromatography (HPLC) system. 
A C18 reversed-phase column (250 × 4.6 mm, 5 
µm particle size) was employed for the analysis. 
The mobile phase consisted of a mixture of ul-
trapure water and methanol (90:10, v/v) under 
isocratic conditions, with a flow rate set at 1.0 
mL/min. Detection was performed using a UV 
detector at a wavelength of 284 nm. The injection 
volume was 20 µL, and the column tempera-
ture was maintained at 30 °C. For quantitative 
analysis, standard solutions at different con-
centrations were prepared from an HMF stock 
solution to construct a calibration curve with at 
least five calibration points, yielding a linear re-
gression coefficient of R² ≥ 0.999. The limit of de-
tection (LOD) and limit of quantification (LOQ) 
of the method were calculated as 0.01 mg/L and 
0.03 mg/L, respectively. Prior to analysis, the 
samples were filtered through a 0.45 µm PTFE 
membrane filter, and all measurements were 
performed in triplicate.

Determination of Water-Soluble Dry Matter 
(WSDM)

The water-soluble dry matter (WSDM) content of 
the pekmez sample was determined at 20 °C us-
ing an Abbe digital refractometer in accordance 
with the method described by Cemeroğlu (14). 
Water-soluble dry matter refers to the fraction of 
solid components in a food product that remains 
after the removal of water and is soluble in wa-
ter, including mainly sugars, organic acids and 
certain minerals (16). WSDM is a critical quality 

parameter in pekmez production, as it directly 
influences product consistency, viscosity, shelf 
stability and consumer acceptability.

Results and Discussion

This section presents the physicochemical 
properties and mineral composition of 
traditionally produced Bağbaşı (Haho) 
mulberry pekmez and discusses the results in 
comparison with relevant quality standards and 
previously published studies. The findings are 
evaluated in terms of technological quality and 
potential nutritional significance, with particular 
emphasis on the effects of traditional processing 
conditions and regional characteristics on the 
final product profile.
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Table 2. TSE 12001 mulberry pekmez standard values

Properties Type 1 Type 2
pH 5.0-6.0 5.0-6.0

Water-soluble dry matter WSDM (brix) % (m/m) minimum 72 65
Invert sugar, % m/m, 51.0-65.0 35.0-50.0

Total sugar (inverted sugar), % m/m, maximum 66.0 60.0
Sucrose, %m/m, maximum 14 17

Ash insoluble in 10% HCl, %m/m, maximum 0.3 0.3
Total ash, %, maximum 4.0 3.0

Hydroxymethyl furfural (HMF), mg/kg, maximum

Heavy metals
75 75

Arsenic (As), mg/kg, maximum 0.2 0.2
Copper (Cu), mg/kg, maximum 5.0 5.0

Zinc (Zn), mg/kg, maximum

Iron (Fe), mg/kg, maximum

Lead (Pb), mg/kg, maximum

5.0

15.0

0.3

5.0

15.0

0.3

pH Value of Mulberry Pekmez   

According to the TSE 12001 Mulberry Pekmez 
Standards Draft, the pH values of both Type 1 
and Type 2 pekmez should range between 5.0 
and 6.0. The pH value of Bağbaşı (Haho) mul-
berry pekmez was determined to be 4.71, which 
is slightly below the standard range specified by 
TSE 12001.  In a study conducted by Özdemir 
and Topuz (18) the pH value of pekmez was de-
termined to be 3.74-5.65, while in a study con-
ducted by Konal (2) it was determined to be in 
the range of 4.62-4.89. The data in the literature 
are close to the results of our study. However, 
the pH value of Bağbaşı (Haho) mulberry pek-
mez was found to be lower than those reported 
by Aksu and Nas (1), Karataş and Şengül (8) 
and Ergun et al. (19), which were in the ranges 
of 5.35-6.03, 4.84-5.30 and 4.77-5.18, respectively. 
The pH value of Bağbaşı (Haho) mulberry pek-
mez being determined below the TSE 12001 stan-
dard range (5.0-6.0), at 4.71, may be attributed to 
the production process being carried out entire-
ly using natural methods without the addition 
of any alkalizing agents (such as molasses soil, 
lime, etc.). In some traditional production prac-

tices, alkaline substances like molasses soil are 
used to balance acidity and enhance clarification. 
The absence of such substances allows the nat-
urally occurring organic acids in the product to 
remain dominant, resulting in a lower measured 
pH value. In addition, factors such as harvesting 
the mulberries at full ripeness, the mineral com-
position of the soil in which they were grown, 
the climatic characteristics of the region, and the 
absence of any additives during production may 
have contributed to the preservation of the natu-
ral acidity of the molasses. This situation also ex-
plains the consistency of the obtained pH value 
with those reported in the literature for certain 
natural and additive-free molasses samples. 

Water-Soluble Dry Matter Values (WSDM) of 
Mulberry Pekmez

As shown in table 1, the soluble dry matter 
(WSDM) value of Bağbaşı (Haho) mulberry pek-
mez was 76.5%. According to the TSE 12001 Mul-
berry Pekmez Standards Draft, the soluble solid 
matter (Brix) value should be at least 72 for Type 
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1 pekmez and 65 for Type 2 pekmez. Based on 
these results, Bağbaşı (Haho) mulberry pekmez 
falls under Type 1 classification.  In a study con-
ducted by Aksu and Nas (1), the total dry matter 
content of mulberry pekmez samples obtained 
from different locations was found to be in the 
range of 63.1-76.0%. In a study conducted by 
Karataş and Şengül (8), the soluble dry matter 
(WSDM) content in mulberry pekmez samples 
was found to be between 71.25% and 82.17% and 
the total dry matter content was found to be be-
tween 72.50% and 84.01%. The results obtained 
in this study are consistent with the results of 
previous studies.

Total Ash Value of Mulberry Pekmez

As shown in table 1, the total ash content of 
Bağbaşı (Haho) mulberry pekmez was 2.02%.     
According to the TSE 12001 Mulberry Pekmez 
Standard, the maximum allowable ash content 
is 4.0% for Type 1 and 3.0% for Type 2 pekmez. 
Therefore, the ash content of Bağbaşı (Haho) mul-
berry pekmez complies with the limits specified 
for both Type 1 and Type 2 pekmez.  Karataş and 
Şengül (8) determined the ash content in mul-
berry pekmez samples to be between 1.76% and 
2.95%, Ergun et al. (19) between 1.84% and 2.40% 
and Salık et al. (10) between 1.44% and 3.47%. 
The amount of ash detected in this study was 
found to be consistent with the values obtained 
in previous studies. Ash content is closely asso-
ciated with the mineral composition of pekmez 
and reflects both the raw material characteristics 
and processing conditions. Variations in ash val-
ues reported in the literature may be attributed 
to differences in mulberry variety, soil mineral 
composition and traditional production practic-
es. In this context, the ash content obtained in 
the present study indicates an appropriate pro-
cessing process and supports the mineral profile 
findings.

Hydroxymethylfurfural (HMF) Value of Mul-
berry Pekmez

Hydroxymethylfurfural (HMF) is formed as a 
result of heat treatment applied during the pro-

duction of foods with high sugar content, such 
as jam and molasses, and is widely used as an 
indicator of thermal processing intensity and 
product quality (20). The amount of HMF in 
food products generally increases with storage 
time and temperature (21). According to the TSE 
12001 Mulberry Pekmez Standards Draft, the 
maximum permissible HMF content is 75 mg/kg 
for both Type 1 and Type 2 mulberry pekmez. 
As shown in table 1, the HMF content of Bağbaşı 
(Haho) mulberry pekmez was determined to 
be 30 mg/kg. This value is well below the max-
imum limit specified in the standard and indi-
cates appropriate processing conditions. Karataş 
and Şengül (8) reported HMF values ranging 
from 5.69 to 134.68 mg/kg in mulberry pekmez 
samples and concluded that storage significant-
ly increases HMF formation. Similarly, Ergun et 
al. (19) determined HMF contents between 18.69 
and 104.59 mg/kg in pekmez samples. Based on 
the TSE 12001 Standard, the HMF content deter-
mined in the present study complies with the 
regulatory limit.

Mineral Content of Mulberry Pekmez

To characterize the major and trace element pro-
file of Bağbaşı (Haho) mulberry pekmez, its min-
eral composition was determined using ICP-MS; 
the analytical results are summarized in table 3.
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Table 3. Mineral content of Bağbaşı (Haho) mulberry pekmez (molasses)

Concentrations (mg/kg)

Major elements

Mg 166.90

P 199.50

K 2497.44

Ca 52.13

Trace elements

Fe 7.52

Zn 5.42

Se 0.01

Minerals, which are inorganic substances, are 
widely found in nature. They are essential for the 
growth, development, maintenance of life and 
preservation of health. Minerals are among the 
fundamental nutrients that constitute the struc-
ture of the human body and regulate numerous 
physiological functions. Although they make up 
only about 4% of our body, minerals contribute 
significantly to the formation of its structure. 
They are also present in muscles, bones, teeth, 
blood and other body tissues. Minerals that are 
required in amounts greater than 250 mg per day 
are referred to as "macrominerals." This group 
includes electrolytes such as sodium, potassi-
um, calcium, magnesium, phosphorus and chlo-
ride. On the other hand, minerals with a daily 
requirement of less than 20 mg are classified as 
"trace elements," and this group includes chro-
mium, copper, fluoride, iodine, iron, manganese, 
molybdenum, selenium and zinc (22). As shown 
in table 3, the molasses sample contained macro 
minerals Mg, P, K and Ca as well as trace ele-
ments Fe, Zn and Se. For a more comprehensive 
evaluation and to enable a direct comparison 
with previous studies, the mineral composition 
of mulberry pekmez and other traditional mo-
lasses types reported in the literature is summa-
rized in table 4. 

As shown in table 3, the magnesium (Mg) content 
of the mulberry pekmez sample was 166.90 mg/kg. 
This value is lower than the concentrations reported 

in previous studies (3, 23, 24), while it is higher than 
those reported by Karaca (25) and Dilek et al. (26). 
The phosphorus (P) content of the pekmez sample was 
determined to be 199.50 mg/kg. This value is lower 
than those reported in previous studies (3, 23, 24) and 
higher than the value reported by Dilek et al. (26). 
The potassium (K) content of the pekmez sample was 
determined to be 2497.44 mg/kg. This value is lower 
than those reported in previous studies (3, 23, 24) but 
higher than the values reported by Karaca (25) and 
Dilek et al. (26).  Similarly, the calcium (Ca) content 
of the mulberry pekmez sample was determined 
to be 52.13 mg/kg. This value is lower than those 
reported by Akbulut et al. (3) and Şimşek et al. (23) 
but higher than the values reported by Yiğit (24) and 
Dilek et al. (26). These variations observed among 
different studies may be associated with differences in 
mulberry variety, harvest time, processing conditions 
and geographical origin. 
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Table 4. Mineral content of some traditional molasses types

Minerals Mg P K Ca Fe Zn Se

mg/kg

Mulberry molasses
Şimşek and Artık (23)

670 540 4380 960 9.3 4.8 -

Mulberry molasses
Yiğit (24)

559 327.2 8297 13.47 46.01 2.20 -

Mulberry molasses
Akbulut et al. (3)

389.86 517.72 8146 575.81 5.48 3.31 -

Mulberry molasses
Karaca (25)

11.3 - 178 28.7 3.26 4.73 3.88

Mulberry molasses
Dilek et al. (26)

0.10 0.34 1.04 0.88 6.39 1.21 -

Carob molasses
Şimşek and Artık (23)

500 550 4230 1350 3.4 120 -

Carob molasses
Tetik et al. (27)

556 778 10573 3149 14 4 -

Carob molasses
Yiğit (24)

503 577 11271 861 20.94 1.85 -

Carob   molasses
Karaca (25)

10.2 - 1936 30.4 3.32 2.86 3.58

Carob molasses
Dilek et al. (26)

0.12 0.14 0.99 0.49 5.77 0.59 -

Juniperus drupacea fruit (An-
dız)

Akıncı (28)
843 1445 18840 1499 6.9 12.8 -

Juniperus drupacea fruit (An-
dız)

Akbulut et al. (29)
746 1248 17400 1881 1881 12.5 -

Juniperus drupacea fruit (Andız)
Karaca (25)

11.4 - 385 33.8 2.92 3.68 3.96

Juniperus drupacea fruit (An-
dız)

Dilek et al. (26)
0.08 0.33 1.24 1.17 7.49 1.52 -

“-”: Not reported in the reference study. All values are expressed as mg/kg.

From a nutritional perspective, calcium is an es-
sential mineral for bone health, muscle contrac-
tion and enzymatic activity. The recommended 
daily intake of calcium ranges from 200 to 1300 
mg (30); therefore, although Bağbaşı (Haho) mul-
berry pekmez is not a major source of calcium on 
its own, it may contribute to the daily calcium 

intake as a complementary food. The iron (Fe) 
content of the pekmez sample was determined to 
be 7.52 mg/kg. According to the TSE 12001 Mul-
berry Pekmez Standard, the maximum allowable 
iron content in Type 1 and Type 2 mulberry pek-
mez is 15 mg/kg. It can be stated that the mul-
berry pekmez sample complies with the relevant 
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standards in terms of its iron (Fe) content. The 
zinc (Zn) content of the mulberry pekmez sam-
ple was determined to be 5.42 mg/kg. This value 
is higher than those reported in previous studies 
(3, 23, 26). Zinc is an essential trace element in-
volved in immune function, antioxidant defense 
and numerous enzymatic reactions; therefore, 
the relatively high Zn content enhances the nu-
tritional value of the product. The selenium (Se) 
content of the pekmez sample was determined to 
be 0.01 mg/kg. This value is lower than the one 
reported by Karaca (25). Selenium is an essential 
trace element involved in antioxidant defense, 
immune function and thyroid hormone metabo-
lism. The recommended daily intake of selenium 
(Se) ranges from 20 to 55 µg (31). Considering 
the relatively low selenium concentration deter-
mined in this study, Bağbaşı (Haho) mulberry 
pekmez alone cannot be considered a sufficient 
dietary source to meet the daily selenium re-
quirement; however, it may contribute to overall 
selenium intake as part of a balanced diet.

The mineral composition of the Bağbaşı (Haho) 
mulberry pekmez reflects both nutritional char-
acteristics of the raw material and the effects of 
traditional processing conditions. The predomi-
nance of macrominerals such as potassium (K), 
calcium (Ca), magnesium (Mg) and phosphorus 
(P) is consistent with previous reports on mul-
berry and grape molasses produced in different 
regions of Türkiye and other countries. Potas-
sium plays a critical role in electrolyte balance 
and cardiovascular function, while calcium and 
magnesium are essential for bone metabolism, 
enzymatic activity and energy metabolism. The 
presence of trace elements such as iron (Fe), zinc 
(Zn) and selenium (Se), although at relatively 
low concentrations, is nutritionally important 
due to their roles in oxygen transport, antioxi-
dant defense, immune response and endocrine 
regulation. 

The observed differences in mineral concentra-
tions among various studies may also be influ-
enced by technological factors such as boiling 
duration, evaporation rate, clarification practices 
and contact with metallic surfaces during tradi-
tional processing. Prolonged boiling may lead 
to partial concentration of some minerals due 
to water loss, whereas clarification and filter-

ing steps may reduce the levels of certain trace 
elements. Moreover, soil mineral composition 
and plant uptake capacity play a decisive role in 
determining the mineral profile of mulberries. 
Therefore, both agronomic and technological 
factors should be considered together when in-
terpreting the mineral composition of traditional 
pekmez.

This study provides the first comprehensive 
evaluation of the physicochemical properties 
and mineral composition of traditionally pro-
duced Bağbaşı (Haho) mulberry pekmez. The 
findings demonstrate that the product meets the 
quality criteria for Type 1 mulberry pekmez ac-
cording to the TSE 12001 standard and is charac-
terized by a favorable mineral profile dominated 
by essential macro- and trace elements. These 
results confirm the nutritional value of Bağbaşı 
(Haho) mulberry pekmez as a high-quality tradi-
tional food and support its potential relevance in 
future regional characterization, standardization 
efforts and functional food research.

Due to their health benefits, the demand for nat-
ural foods has been steadily increasing both in 
our country and around the world. For this rea-
son, interest in traditional foods has increased 
and studies focusing on these foods have inten-
sified in recent years. In this study, it was aimed 
to determine some physical and chemical prop-
erties as well as the mineral content of the Tor-
tum Bağbaşı (Haho) mulberry pekmez produced 
by traditional methods. The pH value of Bağbaşı 
(Haho) mulberry pekmez was determined as 
4.71, which is slightly below the standard range 
(5.0-6.0) specified in the TSE 12001 Mulberry 
Pekmez Standard. However, the water-soluble 
dry matter (WSDM), total ash and hydroxymeth-
ylfurfural (HMF) values were found to be fully 
compliant with the relevant standard limits. The 
low HMF content indicates that the traditional 
production process was carried out under ap-
propriate temperature conditions and that the 
product was exposed to minimal thermal degra-
dation.  

The WSDM content of 76.5% reflects the dense 
consistency and sugar-rich structure of the prod-
uct and indicates a low water content, which en-
hances microbial stability and contributes to an 
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extended shelf life. Moreover, the ash content of 
2.02% demonstrates that Bağbaşı (Haho) mul-
berry pekmez is rich in mineral matter. Mineral 
analysis revealed the presence of essential macro 
and microelements, including Fe, Zn, Mg, K, Ca, 
P and Se. The relatively high levels of Fe and Zn 
support the traditional consumption of pekmez, 
particularly in populations where iron deficien-
cy anemia is prevalent. 

The originality of this study lies in the fact that 
the physical, chemical and mineral composition 
of Bağbaşı (Haho) mulberry pekmez has been 
comprehensively determined for the first time. 
Although several studies have investigated mul-
berry and grape pekmez produced in different 
regions, no detailed scientific data have pre-
viously been reported specifically for Bağbaşı 
(Haho) mulberry pekmez. Therefore, the present 
study fills an important gap in the literature by 
providing region-specific and product-specific 
reference data. In conclusion, Bağbaşı (Haho) 
mulberry pekmez stands out as a high-quality 
traditional product in terms of its physicochem-
ical properties and mineral richness, indicating 
that it may be considered not only a convention-
al energy source but also a functional food with 
potential health-promoting properties. The find-
ings of this study provide a scientific basis for 
future comparative regional, technological and 
nutritional studies, as well as for standardization 
efforts, functional food development and possi-
ble geographical indication applications. How-
ever, further comprehensive studies involving 
different harvest periods, production techniques 
and regional variations are recommended to 
more fully evaluate the nutritional and function-
al potential of this traditional product.
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Özet

Duygusal yeme, bireylerin olumsuz veya olumlu duy-
gusal durumlara yanıt olarak yiyecek tüketimlerini 
değiştirmesiyle ortaya çıkan çok boyutlu bir davranış 
biçimidir. Bu durum, aşırı yemek yeme, açlık yokken 
yemek yeme veya belirli yiyecekleri aşırı tüketme şek-
linde kendini gösterebilir. Geleneksel olarak duygusal 
yeme, stres, öfke, üzüntü ve depresyon gibi olumsuz 
duygularla ilişkilendirilmiştir. Bu duygusal durum-
lar bireylerin daha fazla yemek yeme eğiliminde ol-
malarına yol açmaktadır. Ancak son yıllarda yapılan 
deneysel çalışmalar, olumlu duyguların da duygusal 
yeme davranışını tetikleyebileceğini göstermiştir. Bi-
reyler mutlu veya keyifli olduklarında özellikle şe-
kerli ve tatlı yiyeceklere yönelebilmektedir. Duygusal 
yeme yalnızca obez bireylerde değil, normal kilolu, 
diyet yapan veya kilo alma endişesi taşıyan kişilerde 
de görülebilir. Bu nedenle duygusal yeme, farklı yaş 
ve kilo gruplarını etkileyen, psikolojik, duygusal ve 
sosyal boyutları olan bir yeme davranışı olarak değer-
lendirilmelidir. Bu çalışma, duygusal yemenin temel 
kavramlarını, risk gruplarını ve özellikle olumlu duy-
guların yeme üzerindeki etkilerini açıklamayı amaçla-
maktadır. Literatür temelli değerlendirme, duygusal 
yemenin hem olumsuz hem de olumlu duygularla 
ilişkili olduğunu göstermektedir. Konuya ilişkin daha 
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fazla araştırma yapılması, duygusal yemenin altında 
yatan mekanizmaların daha iyi anlaşılmasına katkı 
sağlayacaktır.

Abstract

Emotional eating is a multidimensional behavior in 
which individuals alter their food intake in respon-
se to negative or positive emotional states. It can 
manifest as overeating, eating without hunger, or 
consuming specific foods excessively. Traditionally, 
emotional eating has been associated with negative 
emotions such as stress, anger, sadness, and depres-
sion. These emotional states often lead individuals to 
eat more. However, recent experimental studies have 
demonstrated that positive emotions can also trigger 
emotional eating behavior. People may be inclined to 
consume sweet or sugary foods when they feel hap-
py or are in a pleasant mood. Emotional eating is not 
limited to obese individuals; it can also be observed 
in those with normal weight, individuals on a diet, 
or those who avoid eating due to fear of weight gain. 
Therefore, emotional eating should be considered as a 
complex behavior that affects people across different 
age and weight groups and has psychological, emoti-
onal, and social dimensions. This study aims to clarify 
the fundamental concepts of emotional eating, iden-
tify at-risk groups, and particularly explore the effects 
of positive emotions on eating behavior. This litera-
ture-based evaluation indicates that emotional eating 
is influenced by both negative and positive emotional 
states. Further research on this topic will contribute to 
a better understanding of the mechanisms underlying 
emotional eating.

Extended abstract

Nutrition, as a fundamental physiological necessity, 
has been recognized as being influenced by various 
psychological and emotional factors beyond biologi-
cal need (1). One such factor is emotional eating, a 
behavioral pattern that has emerged as a significant 
concern in nutritional science (2). Human responses to 
events vary considerably, and eating disorders often 
develop as coping mechanisms for managing negative 
emotions (3).

Emotional eating is a multidimensional behavioral 
pattern wherein individuals modify food consumpti-
on in response to emotional states (4). Traditionally, 
emotional eating has been associated with negative 
emotions such as stress, anger, sadness, or depression 
(5, 6, 7). However, recent research suggests that emo-
tional eating may also be triggered by positive emoti-
onal states (8).

An important distinction exists between physical and 
emotional hunger. Physical hunger represents genu-
ine nutritional need, leading to satisfaction without 
subsequent guilt. Emotional hunger cannot be satis-
fied merely through food consumption; individuals 
may eat without physiological need, experiencing 
temporary relief followed by regret (9). The COVID-19 
pandemic exemplified how psychological distress af-
fects eating behaviors (10, 11).

Emotional eating is not confined to obese individuals 
(12). Those maintaining normal weight, actively die-
ting, or avoiding food due to fear of weight gain are 
also included in this scope. While research on eating 
behaviors in response to negative emotions is abun-
dant, studies on positive emotional triggers remain 
limited (4, 5, 6, 7, 8). This study aims to explain funda-
mental principles of emotional eating, identify at-risk 
groups, and examine research investigating positive 
emotions’ effects on eating behavior, emphasizing 
that emotional eating represents a broader behavioral 
phenomenon influenced by various emotional states.

This study was conducted as a literature-based eva-
luation of emotional eating and its connection to both 
positive and negative emotional experiences. Rese-
arch findings from different age and weight groups 
were examined. Studies were selected from research 
addressing the relationship between emotional eating 
and emotional states or containing positive emotion 
manipulation, and were thematically summarized. 
Particular attention was given to experimental studies 
examining positive emotions’ impact on eating beha-
vior.

Current literature indicates that emotional eating is 
most commonly associated with negative emotions 
such as stress, anger, sadness, and depression (13, 14). 
Under these conditions, individuals often lose control 
over eating behavior and consume high-energy com-
fort foods. Stressful situations increase intake of su-
gary, fatty, and salty foods while reducing fresh fruit 
and vegetable consumption. Studies establish positive 
correlations between stress and unhealthy food con-
sumption, demonstrating negative correlations with 
fresh produce intake. Under stressful conditions, 
energy and fat intake increase, with widespread pre-
ference for comfort foods containing high amounts of 
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added sugar and solid fats (15). Stress and anxiety can 
interfere with hunger and satiety cues. Negative emo-
tions can create signals similar to post-meal satiety, 
potentially leading to appetite loss in some individu-
als while others experience increased consumption 
(16).

Research shows emotional eating is linked to higher 
obesity risk. Adolescents and children are particularly 
affected, being more emotionally reactive with less de-
veloped emotion regulation capabilities (4, 17). Young 
adults remain at heightened risk. Emotional eating 
problems beginning in youth can lead to health issues 
later, including obesity and type 2 diabetes (18). Obese 
individuals frequently report using food to cope with 
stress (19, 20). In anorexia nervosa, individuals exhi-
bit emotion regulation disorders and starve themsel-
ves due to fear of weight gain (21). Alexithymia leads 
individuals to use food for managing unrecognized 
feelings (22).

Although most research focuses on negative emoti-
ons, while findings regarding the relationship betwe-
en positive emotions and eating have been reported 
in earlier studies, increasing experimental evidence 
in recent years has revealed this effect more distinctly 
(8). Macht found that joy significantly increased parti-
cipants’ desire to consume food and strengthened “ea-
ting for pleasure” behavior (23). Bongers et al. showed 
that individuals with high emotional eating tendency 
consumed significantly more food in positive emo-
tion states compared to neutral states (24). Turner et 
al. found that positive emotion particularly increased 
consumption of fatty and sweet foods (25). Adriaan-
se et al. showed that positive emotions could direct 
individuals toward “self-reward” behavior (26). Bon-
gers and Jansen found significantly increased desire 
for sweet and energy-dense foods in positive emotion 
states (27). Lv et al. showed eating desire in positive 
emotion state was significantly higher (F(1,86)=75.12, 
p<0.001) (28).

Notably, individuals with lower body weight de-
monstrated increased food intake during positive 
emotional states. Analysis of studies revealed that 
individuals prefer sugary foods during positive emo-
tional states (25, 29). These findings suggest that emo-
tional eating should be considered a broad emotional 
response encompassing both negative and positive 
affective experiences.

The relationship between eating behavior and emo-
tional states has been studied extensively through 
psychological frameworks highlighting bidirectional 
interaction. Emotional eating theory suggests that ne-
gative emotional states increase eating motivation, as 
eating may alleviate emotional tension (13). However, 

eating under emotional influence can also have adver-
se effects (14).

Stress, anxiety, and depression directly influence food 
choices. While these foods temporarily enhance mood, 
they may subsequently cause guilt or discomfort (9). 
Conversely, negative emotional states may sometimes 
reduce appetite. Both patterns demonstrate that emo-
tions can override normal hunger regulation (13, 16).

Emotional eating plays a significant role in several 
eating-related disorders. Adolescents, children, and 
obese individuals constitute particularly vulnerab-
le groups (17). Conditions such as anorexia nervosa 
and alexithymia demonstrate how impaired emotio-
nal awareness disrupts normal eating regulation (21, 
22). Importantly, emotional eating is not confined to 
pathological cases; even psychologically healthy indi-
viduals may eat in response to emotions (30).

While emotional eating has been primarily studied re-
garding negative emotions, recent research supports 
its occurrence in positive emotional contexts (8). Pe-
ople may eat more when joyful or celebrating. Recent 
experimental studies clearly demonstrate this (23, 
24, 25, 26, 27, 28). Analysis revealed that individuals 
prefer sugary foods during positive emotional states, 
and those with lower body weight showed increased 
eating behavior when experiencing positive emotions 
(25, 29).

Understanding the dual nature of emotional eating—
occurring during both positive and negative emoti-
onal states—is crucial for research and intervention 
design. Although this topic remains underrepresen-
ted in the literature, evidence indicates that emotional 
eating behavior can manifest with positive emotions 
(8). Further research will facilitate development of this 
field. Encouraging emotional awareness, balanced co-
ping mechanisms, and mindful eating practices can 
help individuals regulate emotions without excessive 
reliance on food.

In conclusion, emotional eating is a multifaceted be-
havior shaped by interaction between emotions, cog-
nition, and physiological responses. It emerges under 
both distressing and pleasurable conditions, affecting 
diverse demographic groups. Understanding how 
emotions influence eating can contribute to healthier 
approaches to emotional regulation and nutrition. 
Emotional eating should be viewed as an important 
indicator of the connection between human emotion 
and nourishment, deserving continued research atten-
tion particularly regarding its manifestation during 
positive emotional states.
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Giriş

Beslenme, fizyolojik bir ihtiyaç olmasının ötesin-
de psikolojik ve duygusal faktörlerden etkilenen 
karmaşık bir davranıştır. Duygusal yeme kavra-
mı, bu etkileşimin önemli bir yansıması olarak 
beslenme biliminde dikkat çekmektedir (2). İn-
sanların yaşam olaylarına karşı tepkileri bireysel 
farklılıklar göstermekle birlikte, yeme bozuk-
lukları sıklıkla olumsuz duygularla başa çıkma 
mekanizması olarak ortaya çıkmaktadır. Bireyler 
bu süreçte aşırı yeme veya tamamen yemekten 
kaçınma gibi uç davranışlar sergileyebilir (3).

Duygusal yeme, bireylerin duygusal durum-
larına yanıt olarak besin tüketimlerini değiştir-
meleri ile karakterize çok boyutlu bir davranış 
kalıbıdır (4). Geleneksel olarak duygusal yeme, 
stres, öfke, üzüntü veya depresyon gibi olumsuz 
duygularla ilişkilendirilmiştir (5, 6, 7). Ancak 
son dönemdeki araştırmalar, duygusal yemenin 
olumlu duygusal durumlar tarafından da tetik-
lenebileceğini göstermektedir (8).

Fiziksel ve duygusal açlık arasında temel bir ay-
rım vardır. Fiziksel açlık gerçek besinsel ihtiyacı 
temsil eder. Doyum sonrasında pişmanlık yaşan-
maz. Duygusal açlık ise yalnızca yemek tüketi-
miyle tatmin edilemez. Bireyler fizyolojik ihtiyaç 
olmadan yiyebilir ve geçici rahatlama sonrasın-
da suçluluk yaşayabilir (9). COVID-19 pandemi-
si, psikolojik sıkıntının yeme davranışlarını nasıl 
etkilediğine güncel bir örnek oluşturmuştur. Ev-
lerine kapanan bireyler artan yeme eğilimleri ve 
vücut ağırlığında artış göstermiştir (10, 11).

Duygusal yeme yalnızca obez bireylerde görül-
mez (12). Normal kiloyu koruyan, aktif diyet 
yapan veya kilo alma korkusuyla yemekten ka-
çınan kişiler de bu kapsama girer. Olumsuz duy-
gulara yanıt olarak yeme davranışları üzerine 
araştırmalar fazladır. Ancak olumlu duygusal 
tetikleyiciler üzerine çalışmalar sınırlıdır (4, 5, 
6, 7, 8). Son yıllarda yapılan güncel araştırmalar, 
olumlu duyguların da yeme davranışını tetikle-
yebileceğini göstermektedir. Özellikle duygusal 
yeme eğilimi yüksek bireylerde bu etkinin daha 
belirgin olduğu bulunmuştur (23, 24, 25, 26, 27, 
28).

Bu çalışma, duygusal yemenin temel ilkelerini 
açıklamayı, risk gruplarını belirlemeyi ve özel-

likle olumlu duyguların yeme davranışı üzerin-
deki etkilerini inceleyen güncel araştırmalara 
değinmeyi amaçlamaktadır. Duygusal yemenin 
çeşitli duygusal durumlardan etkilenen geniş bir 
davranış fenomeni olduğu vurgulanmaktadır.

Duygusal Yeme Kavramı

Duygusal yeme, temel olarak olumsuz duygula-
ra tepki olarak aşırı yeme davranışı şeklinde ta-
nımlanmaktadır (31). Gerginlik, öfke, kaygı, can 
sıkıntısı, melankoli ve yalnızlık gibi hoş olma-
yan duyguları uyuşturmak veya sakinleştirmek 
için yemek yeme davranışı olarak ifade edilir 
(32). Stres, depresyon ve anksiyete gibi olumsuz 
duyguların besin tüketiminin artmasına veya 
azalmasına neden olabileceği vurgulanmakta-
dır. Duygular ve yemek yeme günlük yaşamın 
tekrarlanan bir parçasıdır. Araştırmalar bu iki 
olgunun çok yönlü bir etkileşim içinde olduğu-
nu göstermektedir (33). Duygusal yeme davra-
nışına sahip bireyler için yemek yeme, olumsuz 
duygularla başa çıkmada bir mekanizma olarak 
görülmektedir. Bu bireyler genellikle duygu dü-
zenleme bozukluğu yaşamaktadır (34).

Duygusal yeme aynı zamanda duygusal heye-
can veya stres durumlarında aşırı yemek yeme 
olarak da tanımlanır. Bu davranış, duyguların 
düzenlenmesine yönelik anlık bir tepki olarak 
işler. Genellikle kilo alma, obezite ve davranış-
sal yeme bozuklukları gibi sağlık sorunlarına yol 
açabilir (35).

Yeme bozuklukları, uyumsuz kilo verme dür-
tüsü ve kilo alma korkusu ile karakterize edilen 
heterojen bozukluklardır (36). Yeme bağımlılığı 
kavramı, bireylerin yiyeceklere karşı klasik su-
istimal edilen maddelerde görülenlere benzer 
tepkiler yaşayabileceğini öne sürmektedir. Artan 
sayıda çalışma, yeme bağımlılığının yaygınlığını 
ve obezite ile yeme bozuklukları ile ilişkisini or-
taya koymaktadır (37).

Duygusal yeme başlangıçta olumsuz duygulara 
yanıt olarak tanımlanmış olsa da, şu anda olum-
lu bir ruh halinin de yemek yemeyi tetikleyebile-
ceğini gösteren çok sayıda çalışma bulunmakta-
dır. Bu nedenle pek çok araştırmacı artık olumlu 
duyguların da duygusal yeme davranışının bir 
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parçası olduğunu kabul etmektedir (38). Yapı-
lan araştırmalar, olumlu duygular yaşandığında 
yemek yeme eğiliminin arttığını göstermektedir 
(39).

Duygusal Yemede Risk Grupları

Çocukluk ve ergenlik dönemindeki bireyler

Duygusal yeme gibi sağlıksız beslenme davra-
nışları ergenlik döneminde yaygındır (40, 41). Bu 
dönemde görülen düzensiz yeme davranışları-
nın, tip 1 diyabetli ergenlerde diyabeti olmayan 
akranlarına kıyasla daha sık olduğu bildirilmek-
tedir (42). Küresel ölçekte değerlendirildiğinde, 
2016 yılında 5–19 yaş arası 340 milyondan fazla 
çocuk ve ergenin fazla kilolu veya obez olduğu 
kaydedilmiştir (43).  Erken yaşlarda başlayan 
obezitenin, yetişkinlik döneminde kalıcı hâle ge-
lebildiği de vurgulanmaktadır (44).

Ergenlik döneminde duygusal yeme davranı-
şı çocukluk dönemine göre daha yaygındır. Bu 
artışta, ergenlerin beslenme açısından çocuklara 
kıyasla daha özgür olmaları ve buna bağlı ola-
rak yeme bozukluğu davranışlarına daha açık 
hâle gelmeleri etkili olmaktadır. Ergenlik döne-
mindeki büyüme ve gelişim süreciyle birlikte, 
bireyler daha stresli, daha kaygılı ve olumsuz 
duyguları yaşamaya daha elverişli bir ruh hâli 
içerisinde olabilmektedir (45).  Buna ek olarak, 
ergenlerde fiziki görünüşe ilişkin kaygılar da 
yeme bozukluğu davranışlarının ortaya çıkma-
sında rol oynamaktadır (46).  Aile tutumları ve 
ebeveyn yaklaşımlarının  da ergenlerde yeme 
bozukluğu gelişimini etkileyen önemli faktörler 
arasında yer aldığı bildirilmektedir (47, 48).

Obez bireyler

Obezite, dünya çapında önemli bir halk sağlığı 
sorunu olarak kabul edilmektedir. Dünya Sağ-
lık Örgütü’ne göre 2016 yılında dünyada 650 
milyondan fazla obez yetişkin bulunmakta-
dır. Obezitenin temelinde, enerji alımının enerji 
harcamasını aşmasıyla ortaya çıkan pozitif enerji 
dengesi yer almakla birlikte, bu sürecin yalnızca 

fizyolojik değil, psikolojik ve sosyal faktörlerden 
de etkilendiği vurgulanmaktadır (49, 50, 51). 
Özellikle yüksek enerjili ve yağlı gıdaları tüket-
me eğiliminin, duygusal sorunları olan birey-
lerde daha belirgin olduğu bildirilmektedir (52, 
53). Bu bağlamda, aşırı kilolu ve obez bireylerin, 
hem olumsuz hem de olumlu duygusal öncülle-
re yanıt olarak duygusal yeme davranışı sergile-
dikleri belirtilmektedir (20).

Bu süreçle paralel olarak, son kırk yılda  ener-
ji değeri yüksek işlenmiş gıdaların tüketiminin 
artmasıyla birlikte yeme alışkanlıklarında belir-
gin değişiklikler meydana gelmiştir (54). Duy-
gusal yeme davranışı; öfke, korku ve kaygı gibi 
duygusal uyarılma durumlarına tepki olarak aşı-
rı yeme eğilimi şeklinde ortaya çıkmakta ve özel-
likle tatlı ile enerjisi yoğun gıdaların tüketimiyle 
ilişkilendirilmektedir (55, 56). Tatlı ve yağlı yiye-
ceklerin kısa süreli rahatlama sağladığı, ancak 
bu durumun daha düşük diyet kalitesiyle ve fast 
food, ticari unlu mamuller ile şekerli ürünlerin 
daha fazla tüketimiyle sonuçlandığı bildirilmek-
tedir (57, 58, 59).

Psikolojik sorunları olan bireyler

Anksiyete ve depresyon belirtileri ile yetersiz 
beslenme arasında çift yönlü bir ilişki bulun-
duğuna dair çok sayıda rapor mevcuttur (60). 
Depresyon; tekrarlayan, şiddetli ve bunaltıcı 
olumsuz duygular bütünü olarak tanımlanmak-
ta olup, bireylerde iştah kaybı ve vücut ağırlığın-
da düşüş ya da tam tersine iştah artışı ve vücut 
ağırlığında artış ile kendini gösterebilmektedir 
(61).  Bu psikiyatrik tablolarla birlikte görülen 
yeme bozuklukları, bireylerin psikososyal uyu-
munu bozmakta ve yaşam kalitesinde belirgin 
düşüşlere yol açmaktadır (62).

Yeme bozukluklarının daha uç bir formu 
olan  anoreksiya nervoza, özellikle çocukluk ve 
ergenlik döneminde bilinçli gıda kısıtlamasıyla 
ortaya çıkan bir bozukluk olarak tanımlanmak-
tadır (63). Anoreksiya nervozalı bireyler yiyecek-
lerden kaçınmakta, yemek yemeyi ciddi biçimde 
sınırlamakta veya yalnızca belirli besinleri çok 
küçük miktarlarda tüketmektedir. Tehlikeli de-
recede düşük vücut ağırlığına sahip olmalarına 
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rağmen, kendilerini aşırı kilolu algılayabilmek-
tedirler (64).

Duygusal yeme davranışıyla ilişkili bir diğer 
önemli psikolojik özellik  aleksitimidir. Aleksi-
timi, bireyin duygularını tanımlama ve ifade 
etmede güçlük yaşaması ve duygular ile be-
densel duyumlar arasındaki ayrımı yapmakta 
zorlanmasıyla karakterize edilmektedir. Yeme 
bozukluğu olan bireylerde aleksitimi düzeyinin 
yüksek olduğu bildirilmektedir (65). Bu durum, 
bireylerin tanımlayamadıkları duygusal durum-
larla başa çıkmak amacıyla yiyeceği bir düzenle-
me aracı olarak kullanmalarına yol açabilmekte-
dir (66).

Duygusal Yemeye Yol Açan Duygular

Öfke

Yemek yemenin biyolojik bir ihtiyaç olduğu ka-
dar psikolojik bir ihtiyaç olduğu da bilinmekte-
dir. Bireyler kendilerini baskı altında, endişeli, 
stresli veya öfkeli hissettiklerinde yeme davra-
nışlarında artış görülebilmektedir (67). Bu bağ-
lamda duygusal yeme durumunda bireyleri 
yemek yemeye yönlendiren temel unsur açlık 
değil, yaşanan duygusal durumlar olarak değer-
lendirilmektedir. Araştırma bulgularına göre, 
her iki cinsiyette de duygusal yeme davranışı-
nı en sık tetikleyen duyguların heyecan, stres, 
üzüntü, öfke ve hayal kırıklığı olduğu bildiril-
mektedir (68).

Bu duygular arasında özellikle öfke, tıkınırcası-
na yeme bozukluğu olan bireylerde yeme atak-
larını tetikleyen özgül bir olumsuz duygu olarak 
öne çıkmaktadır (69). Öfkenin düşmanlık ve sal-
dırganlık gibi davranışsal çıktılarının dürtüsellik 
ile ilişkili olduğu ve bu durumun yeme davra-
nışlarında kontrol kaybına yol açabildiği belirtil-
mektedir (70).

Stres

Stres çoğunlukla olumsuz bir uyarıcı olarak ka-
bul edilmektedir. Günlük yaşamda maruz kalı-
nan stres yoğunluğu, bireylerde farklı duygusal 
tepkilere yol açabilmektedir. Bu durum, gıda 

tüketimine ilişkin algıyı etkileyerek yemek ye-
menin azalmasına veya artmasına neden olabil-
mektedir. Stresle ilişkili yeme, stresli bir durum-
da bireyin yiyerek veya içerek kendini daha iyi 
hissetmeye çalışması olarak tanımlanmaktadır 
(71). Bu bağlamda yemek yemeyi yalnızca biyo-
lojik gereksinimlerle değil, aynı zamanda bire-
yin duygusal durumu ile de ilişkilidir. Özellikle 
olumsuz duygulara tepki olarak ortaya çıkan bu 
yeme eğilimi, duygusal yeme olgusu kapsamın-
da değerlendirilmektedir (72).

Ekvator’da 18 yaş üstü yetişkinler üzerinde ya-
pılan bir çalışmada, algılanan stres ile duygusal 
yeme arasındaki ilişki incelenmiştir. Çalışmaya 
2333 birey katılmış ve ortanca yaşın 25 olduğu 
bildirilmiştir. Bulgular, kadınların erkeklere kı-
yasla daha yüksek düzeyde stres algıladığını ve 
algılanan stres düzeyi yüksek olan katılımcıla-
rın yaklaşık %64’ünün duygusal yiyici olarak 
sınıflandırıldığını göstermektedir (73). Ayrıca 
yüksek stres düzeyinin tıkınırcasına yeme atak-
ları ve vücut ağırlığında artış ile ilişkili olduğu 
rapor edilmiştir (74). Stresin, hem tüketilen be-
sin miktarını hem de besin seçimlerini etkilediği; 
özellikle yağ ve şeker içeriği yüksek sağlıksız gı-
daların tüketimini artırdığı çeşitli araştırmalarda 
ortaya konmuştur (75, 76, 77).

Mutluluk ve diğer olumlu duygular

Son yıllarda yapılan deneysel çalışmalar, olumlu 
duyguların yeme davranışı üzerindeki etkisini 
belirgin biçimde göstermektedir. Bu çalışmalar, 
pozitif duygu durumlarının bireylerde yeme 
isteğini artırabildiğini ve bu etkinin duygusal 
yeme eğilimine göre farklılık gösterebildiğini or-
taya koymaktadır.

Macht tarafından gerçekleştirilen deneysel çalış-
mada, dört temel duygu durumunun (öfke, kor-
ku, üzüntü ve neşe) yeme davranışı üzerindeki 
etkisi karşılaştırılmıştır. Bulgular, pozitif duy-
gu durumu olan neşenin katılımcıların yiyecek 
tüketme isteğini anlamlı biçimde artırdığını ve 
özellikle “lezzet için yeme” davranışını güçlen-
dirdiğini ortaya koymuştur. Buna karşın, öfke 
ve korku gibi yüksek uyarılma düzeyine sahip 
olumsuz duyguların yeme isteğini azaltma eğili-
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mi gösterdiği bildirilmiştir (23).

Bireysel özelliklerin bu etkiyi şekillendirdiği bir 
başka çalışmada, katılımcılar kilo durumlarına 
göre gruplandırılmış ve duygusal durumlara 
verdikleri yeme tepkileri incelenmiştir. Sonuç-
lar, olumlu duygu durumlarında zayıf bireylerin 
normal kilolu ve kilolu bireylere kıyasla daha 
fazla yeme davranışı sergilediklerini, buna kar-
şın olumsuz duygu durumlarında daha az ye-
mek yediklerini göstermiştir (29).

Turner ve arkadaşları tarafından yapılan çalış-
mada, olumlu ve olumsuz duygu durumlarında 
tüketilen yiyecek miktarları karşılaştırılmıştır. 
Bulgular, duygusal yeme eğilimi yüksek olan 
bireylerin olumlu duygu durumunda, olumsuz 
duygu durumuna kıyasla daha fazla yiyecek 
tükettiklerini ve bu artışın özellikle yağlı ve tat-
lı yiyeceklerde belirgin olduğunu göstermiştir. 
Aynı çalışmada, olumlu duyguların yeme davra-
nışı üzerindeki etkisinin bireylerin yeme tarzına 
bağlı olarak farklılaştığı; kontrollü yeme tarzına 
sahip bireylerde tüketimin azaldığı, kontrolsüz 
yeme eğilimi olan bireylerde ise arttığı bildiril-
miştir (25).

Benzer şekilde, Bongers ve arkadaşları tarafın-
dan gerçekleştirilen laboratuvar çalışmasında, 
duygusal yeme eğilimi yüksek bireylerin olumlu 
duygu durumunda nötr duruma kıyasla anlamlı 
derecede daha fazla yiyecek tükettikleri, olum-
suz duygu durumunda ise tüketimde artış gö-
rülmediği bildirilmiştir (24). 

Adriaanse ve arkadaşlarının deneysel çalışma-
sında, pozitif duygu oluşturulan grupta yiyecek 
tüketiminin nötr duygu grubuna göre belirgin 
biçimde arttığı ve bu durumun “kendini ödül-
lendirme” davranışı ile ilişkili olabileceği ifade 
edilmiştir (26).

Bongers ve Jansen tarafından yapılan çalışmada, 
duygusal yeme eğilimi yüksek bireylerde olum-
lu duyguların yeme isteğini anlamlı biçimde ar-
tırdığı ve bu artışın özellikle tatlı ve enerjisi yo-
ğun yiyeceklerde belirgin olduğu gösterilmiştir 
(27). 

Lv ve arkadaşlarının deneysel çalışmasında, po-
zitif duygu durumunda yeme isteğinin, olumsuz 
duygu durumuna kıyasla hem bilinçli hem de 

bilinçdışı düzeyde anlamlı biçimde daha yüksek 
olduğu saptanmıştır (F(1,86)=75.12, p<0.001). Bu 
etkinin özellikle diyet sınırlarında başarısız olan 
bireylerde daha güçlü olduğu bildirilmiştir (28).

Sonuç

Yeme alışkanlıkları ve duygular arasındaki iliş-
kiyi psikolojik açıdan irdeleyen teorilerin ortak 
noktası, yeme davranışları ve duygular ara-
sındaki çift yönlü etkilere vurgu yapmalarıdır. 
Duygusal yeme teorisi, olumsuz duygusal du-
rumların yeme motivasyonunda artışa yol aça-
bileceğini veya yemenin deneyimlenen olumsuz 
duyguların yoğunluğunu azaltma işlevi görebi-
leceğini ileri sürmektedir (13).

Duygusal yeme, genellikle olumsuz duygulara 
tepki olarak aşırı yeme eğilimi göstermek şek-
linde tanımlanmaktadır. Olumsuz fiziksel ve 
psikolojik sonuçlarla ilişkilendirilmiştir (14). Al-
gılanan stres duygusal yemeyi ve yiyecek seçim-
lerini etkilemektedir. Stres, anksiyete ve depres-
yon, istenmeyen yeme davranışlarıyla ilişkilidir. 
Stresin yol açtığı fiziksel ve duygusal tükenme, 
beslenme ve yeme alışkanlıklarını doğrudan 
etkiler (15). Bunun yanında, vücuttaki olumsuz 
duyguların veya stresin, yemek sonrası tokluk 
hissine benzer bir belirtiye neden olabileceği be-
lirtilmiştir. Bunun sonucunda iştahsızlık veya 
yemek yemenin azalması da görülebilmektedir 
(16).

Duygusal yeme, aşırı yeme riskinin artması, aç-
lık yokken yemek yeme ve obezite riski ile iliş-
kilidir. Ergenler, çocuklar ve obez bireyler yeme 
bozukluklarının risk grupları arasındadır (17). 
Diğer risk grupları; anoreksiya nervoza ve alek-
sitimi hastalarıdır (21, 22).

Mevcut literatür uzun yıllar boyunca, olumsuz 
duygusal yeme ile düzensiz yeme arasındaki 
ilişkilere odaklanmıştır. Ancak son yıllarda yapı-
lan güncel araştırmalar, duygusal yemenin sade-
ce olumsuz duygularla değil olumlu duygularla 
da bağdaştırılabileceğini ortaya koymuştur (8). 
Özellikle son dönemde yapılan deneysel çalış-
malar, pozitif duyguların yeme davranışı üze-
rindeki etkisini belirgin bir şekilde göstermekte-
dir (23, 24, 25, 26, 27, 28).
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Bu çalışmada, olumlu duygunun yeme davranışı 
üzerindeki etkileri hakkında yapılan birçok fark-
lı araştırma incelenmiştir. Duygusal yemenin 
sadece olumsuz duygularla değil, olumlu duy-
gularla da ilgili olabileceği göz önünde bulundu-
rulmuştur. İncelenen çalışmalara bakıldığında, 
bireylerin olumlu duygular içerisindeyken özel-
likle tatlı ve enerjisi yoğun yiyecekleri tercih et-
tikleri dikkat çekmektedir. Bu yiyeceklerin ödül 
değerinin pozitif duygu durumunda arttığı ve 
yeme isteğinin güçlendiği görülmektedir.

Olumlu duyguların, bireyleri “lezzet için yeme” 
veya “kendini ödüllendirme” davranışına yö-
neltebildiği, bu etkinin özellikle duygusal yeme 
eğilimi yüksek bireylerde daha belirgin olduğu 
bildirilmektedir (24, 26, 27). En güncel deneysel 
bulgular ise, pozitif duygu durumunda yeme 
isteğinin olumsuz duygu durumuna kıyasla 
anlamlı düzeyde daha yüksek olduğunu ve bu 
etkinin hem bilinçli hem de bilinçdışı süreçler-
le ilişkili olabileceğini ortaya koymaktadır (28). 
Ayrıca bazı çalışmalar, daha düşük vücut ağır-
lığına sahip bireylerin olumlu duygusal durum-
larda artmış yeme davranışı sergileyebileceğini 
ve olumlu ruh halinin özellikle tatlı yiyecek ter-
cihleriyle ilişkili olduğunu göstermektedir. Bu 
bulgu, olumlu duyguların yeme davranışı üze-
rindeki etkisinin bireylerin vücut ağırlığına göre 
farklılaşabileceğine işaret etmektedir (25, 29).

Özetle, son yıllarda artan deneysel kanıtlar, 
olumlu duygularla duygusal yeme davranışının 
görünebileceğini desteklemektedir. Bu 
kanıtlar, duygusal yemenin yalnızca olumsuz 
duygularla başa çıkma mekanizması 
olmadığını göstermektedir. Aynı zamanda 
pozitif duyguların da yeme motivasyonunu 
artırabileceği ve özellikle tatlı, yağlı ve enerjisi 
yoğun yiyeceklere yönelimi güçlendirebileceği 
ortaya konmuştur. Bu konu ile ilgili daha fazla 
çalışma yapılması, olumlu duygularla duygusal 
yeme konusunun gelişmesine ve bu davranışın 
altında yatan mekanizmaların daha iyi anla-
şılmasına olanak sağlayacaktır. Özellikle diyet 
yapan bireyler, obezite riski taşıyan kişiler ve 
duygusal yeme eğilimi yüksek olan gruplar için 
pozitif duyguların yeme davranışı üzerindeki 
etkilerinin bilinmesi önemlidir. Bu bilgi, kilo yö-
netimi ve sağlıklı beslenme stratejilerinin gelişti-

rilmesinde önemli katkılar sunabilir.

Yazarlık Katkısı

Yazarların çalışmadaki katkı oranları eşittir.

Çıkar Çatışması

Yazarlar çıkar çatışması olmadığını beyan et-
mektedir.
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Abstract

Folate is a water-soluble B-group vitamin found in 
various foods including green leafy vegetables, hens’ 
eggs, and legumes. Folate has an essential role in DNA 
repair, methylation, and synthesis. Folate deficiency 
causes neural tube defects, megaloblastic anemia, 
cardiovascular diseases, and cancer. Foods are enriched 
with folic acid, a synthetic monoglutamate form of 
folate, and folic acid supplementation is provided in 
many countries because the increased need for folate 
during pregnancy cannot be met only with food. Due 
to the important roles of folate in DNA synthesis, 
there are concerns that exposure to high doses of folic 
acid may cause colorectal cancer. Studies support 
that folic acid taken before polyp development has 
protective effects from colorectal cancer. On the other 
hand, folic acid supplementation induces colorectal 
cancer after polyp formation. It is also thought that 
epigenetic modifications affecting folate metabolism 
play a role in this process. In conclusion, folate intake 
at optimal levels and appropriate timing may exert 
protective effects against colorectal cancer, whereas 
folic acid consumed in supraphysiological doses and 
at later stages may promote tumor progression and 
increase the likelihood of carcinogenic progression of 
premalignant lesions.
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Özet

Folat yeşil yapraklı sebzeler, yumurta ve baklagiller 
gibi birçok besinde bulunan suda çözünen bir B grubu 
vitamini olarak kabul edilmektedir. DNA onarımı, 
metilasyonu ve sentezi gibi önemli rolleri bulunur. 
Eksikliğinde nöral tüp defekti, megaloblastik anemi, 
kardiyovasküler hastalıklar ve kanser gibi hastalıklar 
görülmektedir. Özellikle gebelik döneminde ihtiyacın 
artması ve bunun besinlerle sağlanamamasından ötürü 
birçok ülkede besinler folatın sentetik monoglutamat 
formu olan folik asitle zenginleştirilmektedir ve folik 
asit takviyesi sağlanmaktadır. DNA sentezindeki 
önemli rollerinden dolayı yüksek doz folik asite 
maruziyetin kolorektal kansere neden olabileceğine 
dair endişeler de mevcuttur. Yapılan araştırmalar 
polip oluşumundan önce alınan folik asidin 
kolorektal kanserden koruyucu etkileri olduğunu 
desteklemekte ancak polip oluşumundan sonra 
kolorektal kanser gelişimini indüklediğini ortaya 
koymaktadır. Ayrıca folat metabolizmasını etkileyen 
epigenetik modifikasyonların da bu süreçte etkili 
olduğu düşünülmektedir. Sonuç olarak, optimal 
düzeylerde ve doğru zamanda alınan folat, kolorektal 
kanser riskini azaltıcı etkilere sahipken; fizyolojik 
sınırların üzerinde ve geç dönemde alınan folik asit, 
tümör progresyonunu destekleyebilir ve premalign 
lezyonların kansere dönüşme riskini artırabilir.

Introduction

First isolated from spinach in 1941, folate is a 
vitamin derived from the Latin word folium, 
meaning leaf (1). Once the effectiveness of folic 
acid in preventing neural tube defects was 
understood, food was fortified with folic acid 
in many countries, and folic acid supplements 
were given to pregnant women. Given this, 
the role of folate in causing colorectal cancer 
(CRC) has always been controversial. Although 
treatment methods are advancing, CRC still 
causes approximately 900,000 deaths annually 
and accounts for 10% of cancer-related deaths 
(2). According to the Turkish Cancer Statistics 
published by the Ministry of Health in 2025, CRC 
was the third most common type of cancer in 
women and men in our country in 2020 (3). It is 
important to point out that this illness is generally 
characterized by its occurrence in individuals 
over the age of 50. However, its incidence among 
younger people has also started to increase 
(4). Studies show that only a small percentage 
of CRC cases are hereditary. Additionally, 

research demonstrating a rapid increase in 
incidence among migrating to Western-style 
countries highlights the significant role of 
environmental factors in CRC development (5, 
6). Diet, lifestyle, and even the location of the 
existing lesion can influence the risk of CRC 
development (7, 8).  The potential impact of 
current folic acid supplementation programs 
on CRC development, whether positive or 
negative, should not be overlooked. Especially, 
the relationship between folate metabolism, 
cell growth, and nucleic acid synthesis is an 
important indicator that even a minor effect 
could lead to DNA damage. Additionally, 
folate influences epigenetic mechanisms by 
playing a key role in the methylation process. 
In folate deficiency, imbalances in homocysteine 
metabolism disrupt both the de novo biosynthesis 
of purine and thymidylate, as well as the 
formation of S-adenosylmethionine (SAM) (9). 
Excessive folic acid intake or accumulation of 
unmetabolized folic acid in circulation due to 
deficiency of dihydrofolate reductase (DHFR) 
enzyme, imbalances in folate metabolism may 
adversely affect both nucleotide synthesis 
and methylation processes. In particular, 
disruptions in de novo biosynthesis of purines 
and thymidylates may impair DNA replication 
and repair (10). Furthermore, reduced SAM 
production may lead to deficiencies in 
epigenetic regulatory processes such as DNA, 
RNA and histone methylation, resulting in 
hypomethylation or targeted hypermethylation 
and silencing of tumor suppressor genes. These 
epigenetic alterations play an important role in 
CRC, especially in the initial stage. In addition, 
impaired purine metabolism can promote cell 
proliferation, invasion and development of 
therapeutic resistance by activating tumor-
associated signaling pathways such as mTOR 
and Notch-1. Thus, both folate deficiency and 
folic acid exposure above physiological limits 
may contribute to the process of colorectal 
carcinogenesis by threatening genomic stability 
through SAM levels, purine and thymidylate 
synthesis (10-12). Therefore, this review aims to 
assess the effect of folate on CRC and examine its 
potential mechanisms.
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Folate, Folic Acid

Folate (vitamin B9) is an important member of the 
water-soluble B vitamin family. This, composed 
of a pteridine ring linked to p-aminobenzoic 
acid and one or more glutamate residues, is 
called pteroylglutamic acid (13, 14). Folic acid 
is the synthetic monoglutamate form of folate 
found in dietary supplements and enriched 
foods (15). Folic acid is significantly superior 
to folate in terms of bioavailability and stability 
because it is in oxidized form and contains only 
one conjugated glutamate residue (16, 17). The 
reason is that due to storage and preparation 
conditions, the bioavailability of folate found 
in foods decreases by approximately 50% (15). 
Folate, as a coenzyme in one-carbon transfer 
and processing reactions, plays a key role in 
nucleotide synthesis, DNA repair, methylation, 
gene expression regulation (18, 19), cell division, 
and tissue differentiation (20). Information about 
the mechanisms regulating body folate balance 
is still quite limited (21). Dietary folate is in the 
form of polyglutamate and cannot cross the cell 
membrane of the small intestinal epithelium. It 
must therefore be hydrolyzed to monoglutamate 
form. Folic acid diffuses since it is in the 
monoglutamate form (22-24). 

Homocysteine methionine synthase, for which 
vitamin B12 is a coenzyme, is responsible for 
methionine synthesis in folic acid metabolism 
(22). The methionine synthase reaction is 
important because it allows the regeneration of 
tetrahydrofolate (THF), which is necessary for 
the formation of 5,10-methylenetetrahydrofolate 
(MTHF) and 10-formyl-THF, which are used 
in the synthesis of thymidylate and purine, 
respectively (25). The proper functioning of these 
pathways is vital, as disruptions in thymidylate 
and purine synthesis can lead to impaired DNA 
replication, genomic instability, and increased 
susceptibility to tumorigenesis (10).

Since it cannot be synthesized in the human 
body, folate is an essential vitamin and must be 
obtained from natural sources such as green leafy 
vegetables, eggs, asparagus, broccoli, brussels 
sprouts, whole meal cereals, pseudocereals, 

yeast, organ meats, pulses such as green and 
dried lentils, peanuts and citrus fruits (26, 27). 
In addition to dietary sources, many bacteria in 
the gastrointestinal tract, such as Bifidobacterium 
adolescentis, are capable of synthesizing folate 
at a rate close to that ingested through food  
(26-28) . However, the absorption rate and 
bioavailability of the synthesized amounts are 
not yet fully known. According to the Turkey 
Dietary Guidelines (TÜBER), the daily folate 
requirement for children aged 2-9 years is 120-
200 μg, for adolescents aged 10-18 years it is 200-
330 μg, for adults over 18 years it is 330 μg, for 
pregnant women it is 600 μg, and for lactating 
women it is 500 μg (27).

Colorectal Cancer Incidence, Risk Factors 
and Screening

The Western type of diet has been identified as 
a contributing factor to the increasing incidence 
and mortality of CRC in low- and middle-income 
countries, while in high-income countries, 
the incidence and mortality pattern are either 
decreasing or stabilizing (29). However, it has 
also been reported that the incidence of CRC 
in individuals younger than 50 years of age 
is increasing in high-income countries (30). A 
substantial body of epidemiological studies 
reveals a strong association of CRC with male 
gender and increasing age (2, 31, 32). Although 
CRC is generally asymptomatic until it reaches 
advanced stages, metastasis is observed in 
approximately 20% of diagnosed individuals (2, 
33). Consequently, the significance of periodic 
screening for the early diagnosis of the condition 
is underscored. The American Cancer Society 
(ACS) recommends that healthy individuals 
with an average risk of CRC and a life expectancy 
of more than 10 years begin regular screening 
at age 45 using high-sensitivity stool-based 
tests, colonoscopy, or other visual examination 
methods. For individuals aged 50 and older, 
screening is strongly recommended (8). 
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The Role of Nutrition in Colorectal Cancer

1.	 Lifestyle and Dietary Factors in 
Colorectal Cancer

Environmental factors such as obesity and 
obesity-related insulin resistance, inadequate 
physical activity, unbalanced nutrition, 
microbiota profile, and high smoking and alcohol 
consumption are important in the development 
of CRC (4). While the Western dietary pattern 
increases the risk of CRC, the Mediterranean 
diet, semi-vegetarian diet, and pescetarian 
diet have been associated with a reduced risk. 
These dietary patterns are rich in dietary fiber, 
polyphenols, anti-inflammatory and antioxidant 
components, which are thought to beneficially 

modulate the gut microbiota, reduce oxidative 
stress, and suppress biological pathways 
involved in tumor development (34). A diet 
comprising milk, fiber, vegetables, fruits, and 
whole grains has been shown to reduce the risk 
of developing CRC (32, 35). High consumption 
of refined carbohydrates added sugars, fats, 
alcoholic beverages, and red or processed meat 
increases the risk of CRC development (6, 7) 
(Figure 1). It is acknowledged that vitamins and 
minerals, including folate, vitamin D, vitamin E, 
vitamin B6, calcium, selenium, magnesium and 
iron, have been demonstrated to influence ATP 
production and cell metabolism. Consequently, 
these nutrients may also be implicated in the 
development of CRC (32, 36). 

Figure 1. Dietary components and their mechanisms in CRC development. Foods such as milk/yoğurt (dairy products), 
whole grains and resistans startch complex, vegetables, fruits, and fish (and their contents) support anti-inflammatory, 
antioxidant, and pro-apoptotic pathways, thereby reducing CRC risk. Conversely, red/processed meat, refined 
carbohydrates, animal-based fat, and alcohol contribute to CRC risk through mechanisms including DNA damage, chronic 
inflammation, insulin/IGF-1 signaling, and dysbiosis. CRC; colorectal cancer, HDAC; histone deacetylase, SCFAs; short-
chain fatty acids, ROS; reactive oxygen species, HCA; heterocyclic amines, LC-PUFAs; long-chain polyunsaturated fatty 
acids.

Nutritional support plays a crucial role in the 
treatment of CRC. The Spanish Society of Medical 
Oncology (SEOM) and the European Society 
for Clinical Nutrition and Metabolism (ESPEN) 
recommend that cancer patients receive 25–30 
kcal/kg of energy per day, similar to healthy 
individuals; therefore, energy restriction should 

be strictly avoided (37, 38). For protein intake, 
ESPEN recommends 1–1.5 g/kg/day, while SEOM 
suggests 1.2–1.5 g/kg/day (38). Colorectal cancer 
patients are at high risk of developing nutrient 
deficiencies due to reduced food intake, impaired 
digestion and absorption, and a predisposition 
to a catabolic state (39). Various side effects 
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may arise due CRC itself and its treatment. 
Gastrointestinal disturbances frequently occur 
in patients receiving radiotherapy to the pelvic 
region, including radiation enteritis, mucosal 
atrophy, progressive fibrosis of the intestinal 
wall, and chronic diarrhea. Even before these 
adverse effects emerge, it is beneficial to adopt 
a diet consisting of easily digestible foods, while 
excluding hard-to-digest fatty meals, raw milk, 
raw fruits and vegetables, carbonated beverages, 
fruit juices, and spices (38, 39). Chemotherapy 
may lead to a wide range of adverse effects, 
including taste disorders, loss of appetite, 
diarrhea, constipation, mucositis, fatigue, 
esophagitis, nausea, aversion to food, vomiting, 
neutropenia, hypertension, bleeding, allergic 
reactions, weight loss, dry mouth, psychological 
distress, electrolyte imbalances, and dehydration 
(40). Managing these effects requires tailored 
nutritional strategies; for instance, patients 
with nausea may benefit from consuming 
bland, stomach-friendly options like bananas, 
rice, or lightly toasted bread with lemon, while 
those with reduced appetite are encouraged 
to consume small, frequent, and calorie-dense 
meals. Additionally, it is recommended that all 
CRC patients eliminate overly salty, pickled, 
smoked, fried foods, and alcohol from their diets 
(39, 41).

A diet consisting of healthy nutrition has been 
shown to not only prevent the development of 
CRC but also reduce mortality in those who 
contract the disease. A multicenter study showed 
that stage III colon cancer patients who ate a 
healthy diet, engaged in regular physical activity 
and had a normal body mass index (BMI) had 
a 42% lower risk of death than those without 
a similar lifestyle. However, the nutritional 
approach should be tailored to the specific needs 
of each patient, contingent on their prognosis 
and treatment regimen. (42). 

2.	 Gut Microbiota

In addition to hereditary factors, environmental 
conditions influence both the immune system 
and the microbiota, contributing to population-
level variations in CRC risk. Given their direct 
interaction with the gastrointestinal tract, diet 
and microbiota are particularly effective in the 

prevention and treatment of gastric and CRCs 
compared to other malignancies (43, 44). The 
microbiome has also been demonstrated to 
influence the development and progression 
of CRC, as well as the patient’s response to 
various systemic treatments (6). Diet has a 
dominant effect on both the microbiota and 
the host immune response. Poor dietary habits 
have the potential to cause dysbiosis, leading 
to the production of harmful metabolites 
and genotoxins. These, in turn, can promote 
inflammation and ultimately contribute to the 
development of cancer (45, 46). The certain 
gut microbiota is reported to contribute to the 
development of CRC by producing folate and 
biotin, which plays a role in regulating epithelial 
proliferation. While in a balanced microbiota this 
production contributes to epithelial homeostasis, 
in dysbiosis these metabolites may promote 
uncontrolled proliferation and contribute to 
CRC pathogenesis (6). 

Relationship Between Colorectal Cancer and Folate

1.	 Protective Effects of Folate

In cancerous cells, DNA replication and cell 
division occur irregularly and rapidly (22). 
Antifolate chemotherapy agents, such as 
methotrexate and 5-fluorouracil (5-FU), inhibit 
DNA synthesis and inhibit tumor growth by 
reducing the proliferation of neoplastic cells. 
Paradoxically, the results of epidemiological 
studies have shown that the incidence of 
CRC decreases as the consumption of folate-
containing foods increases (47, 48). The role of 
folate in the development of CRC is controversial: 
This vitamin is thought to be protective in 
the early stages of carcinogenesis but may 
accelerate the growth of premalignant lesions or 
micrometastasis. Folate plays an essential role 
in DNA synthesis, methylation, and one-carbon 
metabolism. Adequate folate intake is necessary 
for the proper functioning of these processes, 
particularly for maintaining genomic stability 
and supporting normal cell division. However, 
the same mechanisms that processfolate 
protective can paradoxically accelerate tumor 
development in the presence of premalignant 
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lesions. Increased DNA synthesis may lead to 
enhanced cell proliferation, while alterations in 
the methylation cycle can affect gene expression 
through epigenetic mechanisms. Therefore, in 
individuals with pre-neoplastic changes, high 
folate intake may promote tumor progression. 
The relationship between circulating folate 
and folic acid concentrations measured at the 
time of diagnosis and mortality and morbidity 
is unknown (49). Another reason for the 
inconsistent findings regarding the association 
between folate and folic acid and CRC is the 
differences in study design. Methodological 
discrepancies between observational and 
interventional studies lead to contradictory 
results. Numerous large-scale international 
studies have demonstrated that increased intake 
of folate/folic acid is associated with a reduced 
risk of CRC (50-52). In a meta-analysis that 
included 27 studies examining the relationship 
between folate intake and CRC incidence, it was 
concluded that there was an inverse relationship 
between CRC incidence and folate intake (23). A 
systematic review and meta-analysis published 
in 2023, which included prospective studies, 
demonstrated that high folate intake reduces 
the risk of CRC in populations in the Americas 
and Europe. Moreover, the study established 
that increasing folate intake in individuals who 
consumed moderate to high amounts of alcohol 
resulted in a reduced risk of CRC. This effect 
was not observed in individuals who did not 
consume alcohol (48).  This may be explained 
by the fact that alcohol consumption negatively 
affects folate absorption in the gastrointestinal 
tract and its intracellular metabolism, leading 
to folate deficiency. This condition impairs 
DNA synthesis and methylation processes, 
particularly in rapidly dividing cells. In response 
to folate deficiency, cells increase the expression 
of folate transporter proteins and activate 
regulatory mechanisms to support intracellular 
folate accumulation (9). In Türkiye, a clinical 
study investigating the association between 
serum folic acid levels and CRC was conducted 
with 60 patients. In this study, serum cobalamin 
and folate levels were measured as markers of 
liver metastasis in stomach and colon cancer. The 
results of this study showed that plasma folic 
acid levels were found to be low in both cancer 

groups (53). International studies examining 
the blood levels of folate and folic acid and 
the development of colorectal cancer have also 
yielded conflicting results (54-56). In a prospective 
study involving 2024 CRC patients with stages 
I-III within the FOCUS international consortium, 
the relationship between blood folate, folic acid 
and folate catabolism product concentrations 
at the time of diagnosis and survival and later 
recurrence was investigated. The findings of 
the study indicated an absence of a significant 
relationship between circulating folate, folic acid 
and folate catabolites and survival. Despite the 
absence of any established correlation between 
folate and its catabolites and cancer recurrence, 
it has been observed that elevated levels of 
folic acid in circulation are directly associated 
with an increased risk of recurrence. However, 
dietary sources of folate catabolites are not 
associated with CRC recurrence or overall 
survival (49). According to the data from the 
Turkey Nutrition and Health Study published 
in 2019, folate intake is sufficient for both men 
and women in our country. However, 34.4% of 
individuals over the age of 15 consume less than 
the recommended amount of folate (57). To the 
best of our knowledge, no study has currently 
been conducted in our country that examines 
the risk of CRC in about folate intake. Therefore, 
further studies should better show the potential 
risks that may cause from folate deficiency.

2.	  Potential Risks of Excessive-Dose Folic 
Acid

After it was understood in 1991 that 
approximately 8 out of 10 neural tube defect 
(NTD) cases were caused by folate deficiency, 
folic acid supplementation began to be included 
in the public health policies of some countries 
(58). However, this intervention has also 
prompted concerns about the potential risks 
linked to excessive folic acid intake. The Aspirin/
Folate Polyp Prevention Trial is an investigative 
study that randomly assigned participants with 
a recent history of colorectal adenoma to receive 
either 1 mg of folic acid or a placebo supplement 
daily for a period of 3–5 years. The study’s 
findings indicated an elevated risk of advanced 
multiple colorectal adenomas in the folic acid 
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supplement group (49). A second extended 
follow-up study was conducted as a continuation 
of this study and concluded that folic acid causes 
an increase in the risk of sessile polyp formation 
in individuals who have completed cancer 
treatment (52, 59) . While some countries around 
the world fortify flour with folic acid to prevent 
NTDs, others choose not to do so due to concerns 
about the potential risks associated with high 
folic acid intake (60). Theoretically, folic acid 
competes with 5-MTHF, the main form of folate 
in the blood, potentially interfering with natural 
folate metabolism, transport, and regulatory 
functions (22). 

Excessive folic acid intake may drive CRC 
development through multiple molecular 
mechanisms. The relationship between folic 
acid exposure and CRC risk is thought to follow 
a dose- and time-dependent “U”- or inverted 
“J”-shaped curve (60). Folate serves as a central 
component in nucleotide synthesis and methyl 
group donation, ensuring genomic stability 
through the production of thymidylate via 
5,10-methylenetetrahydrofolate, and regulating 
epigenetic modifications through SAM-
dependent methylation. However, when folic 
acid intake exceeds physiological thresholds 
of 200-266 µg the low activity of human DHFR 
becomes insufficient for its complete metabolism, 
resulting in the accumulation of unmetabolized 
folic acid in the circulation (62, 63). This may 
lead to aberrant DNA methylation patterns, 
promote tumor progression via SAM-mediated 
hypermethylation of tumor suppressor genes, 
and enhance cellular proliferation due to 
increased nucleotide. High folate exposure, 
especially after the formation of dysplastic 
lesions, may further stimulate the growth and 
invasiveness of them. These effects are associated 
with the activation of oncogenic pathways such 
as Notch-1 and Wnt/β-catenin and may induced 
in tumors that overexpress folate receptor alpha 
(FOLR1), a feature frequently observed in CMS2 
subtypes of CRC (64, 65). Also, there is evidence 
that exposure to 0.5-1 mg of folic acid over an 
extended period can result in neurological 
damage in individuals with vitamin B12 
deficiency (65). 

Proinflammatory cytokines regulate essential 
cellular processes such as differentiation, 
proliferation, migration, and apoptosis. In CRC, 
cytokines such as IL-1β, IL-6, TNF-α, and IL-
12 have been reported to increase significantly 
from the early stages of the disease. IL-1β may 
provide prognostic information in early stages; 
however, its levels tend to decrease in advanced 
stages, limiting its prognostic utility in those 
cases. TNF-α, on the other hand, maintains 
relatively stable levels across all stages, making 
it useful primarily for diagnostic purposes (66). 
Additionally, cytokines of the IL-12 family play 
a critical role in regulating both innate and 
adaptive immune responses and are involved in 
shaping the tumor immune microenvironment 
(67). In this context, the increase in circulating 
proinflammatory cytokines triggered by 
unmetabolized folic acid observed following 
folic acid supplementation and their known 
association with CRC underscore a potentially 
important mechanistic link. This is especially 
relevant when evaluating the possible cancer-
promoting effects of folic acid supplementation. 
A study conducted in the United States also 
found that children had high blood folate 
concentrations (68). Similarly, in a study 
conducted in Brazil, one of the countries that 
implemented a policy of fortifying foods with 
folic acid, unmetabolized folic acid was found in 
the blood of 80% of the participants. The study 
revealed that unmetabolized folic acid led to an 
increase in proinflammatory cytokines (TNF-α, 
IL-1β and IL-12) in the blood (62). Studies in the 
American and Canadian populations reported 
a striking increase in plasma folic acid levels 
in adults after the introduction of folic acid 
fortification of foods (68, 69). Furthermore, during 
this period, a concurrent increase in the incidence 
of CRC was observed in the populations of both 
countries. Although these observations are 
consistent with the results of animal experiments 
and clinical studies, they do not prove that folic 
acid supplementation alone increases the risk 
of CRC (19). In response to the claims made on 
this issue, the hypothesis advanced was that folic 
acid supplementation did not affect the increase 
in CRC cases observed in the United States 
towards the end of the 1990s. This is likely due 
to the very short interval between the initiation 
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of folic acid supplementation and the observed 
increase in CRC incidence, which does not 
align with the expected latency period of cancer 
development. Arguments have been made that 
the supplements reduce the risk of CRC, with 
the decline in CRC incidence in subsequent 
years providing supporting evidence (4). 
Considering the numerous studies conducted on 
this subject, individuals must be mindful of the 
appropriate and safe intake amounts in order to 
reap the benefits of folic acid supplements while 
mitigating potential risks.

3.	 Genetic Modifications

Folic acid supplementation is considered 
appropriate in the treatment of individuals with 
the MTHFR 677 C>T gene polymorphism, which 
affects the MTHF-reductase enzyme, which 
plays an important role in folate metabolism 
(17, 70). A study investigating the interaction 
between genes associated with CRC risk 
and total folate intake evaluated 13,498 cases 
and concluded that CRC cases were mostly 
associated with male gender, higher BMI, 
and lower daily folate consumption. In this 
study, a significant association was identified 
between folate consumption-related CRC risk 
and glutathione S-transferase A1 (GSTA1), 
tonsuka-like DNA repair protein (TONSL) and 
aspartylglucosaminidase (AGA) genes (20). 
GSTA1 is involved in cellular detoxification 
through glutathione and may be indirectly 
influenced by folate levels via homocysteine 
metabolism (20, 71). Mutations in this enzyme 
impair the detoxification of carcinogens. The 
TONSL gene is part of a complex responsible 
for the repair of DNA double-strand breaks, 
and its mutations can increase DNA damage, 
thereby contributing to tumor development. 
AGA is involved in the lysosomal degradation 
of glycoproteins; an association between high 
folate intake and increased expression of this 
gene may influence CRC risk (20, 72). To date, no 
studies have reported a direct link between AGA 
and cancer (20).

4.	 Folic Acid Use in Colorectal Cancer 
Chemotherapy

Folate is an essential micronutrient required for 

DNA synthesis, cell division, and normal cellular 
development. Considering the biochemical role 
of folate, folate-dependent enzymes have become 
common targets for chemotherapeutic agents. 
Antifolate chemotherapy drugs, classified as 
antimetabolites, function by disrupting cellular 
metabolism to inhibit cell proliferation or induce 
apoptosis. These agents are structurally similar 
to folate and act by binding to or inhibiting 
intracellular folate enzymes. During antifolate 
therapy, determining the optimal dose and 
timing of folate supplementation is crucial 
to minimize treatment-related toxicity while 
maintaining therapeutic efficacy. However, 
there is limited information in the literature on 
this issue. Although variables such as the type 
of folate, timing, and dose must be carefully 
considered, it is often hypothesized that folate 
exposure may reduce the efficacy of antifolate 
therapies. On the other hand, it is important to 
note that antifolates are typically administered 
in doses (mg/m²) far exceeding those of μg level 
of dietary or supplemental folate (73).

5-Fluorouracil, commonly used in CRC treatment, 
is a pyrimidine analog of uracil and thus 
functions as a pyrimidine antagonist. Increased 
intracellular folate levels enhance the cytotoxic 
efficacy of 5-FU. Therefore, it is frequently 
administered in combination with folinic acid 
(leucovorin). Standard chemotherapy protocols 
also combine 5-FU with systemic agents such 
as irinotecan and oxaliplatin; examples include 
FOLFOX, FOLFIRI, FOLFOXIRI, and CAPEOX 
regimens (74, 75).

Studies focusing on antifolate agents have 
shown that low folate status or insufficient 
folic acid intake is associated with an increased 
risk of toxicity. Conversely, studies evaluating 
fluoropyrimidine-based treatments have 
reported that higher folate levels and intake 
may also be linked to an elevated toxicity risk. 
These findings suggest that both insufficient 
and excessive folate intake may influence 
chemotherapy-related toxicities. Understanding 
how the relationship between folic acid and 
chemotherapy affects overall survival and 
progression-free survival is crucial. In this 
context, high-quality prospective cohort studies 
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are needed to investigate the role of circulating 
biomarkers and folate or folic acid intake in 
treatment-related toxicity and treatment efficacy 
outcomes (76).

In light of these findings, it becomes increasingly 
important to develop personalized dosing 
strategies in clinical practice, particularly for 
nutrients such as folate and folic acid that are 
known to potentially interact with chemotherapy 
regimens.

Although many studies evaluating the 
relationship between folate/folic acid intake 
and CRC have the advantages of large sample 
sizes and long-term follow-up, they also present 
several methodological limitations. In Türkiye, 
the number of studies on this topic is quite 
limited, leading to a lack of national-level data. In 
particular, the homogeneity of samples in some 
studies restricts the generalizability of results to 
different demographic groups. Moreover, the 
impact of folic acid supplementation or food 
fortification on plasma folate levels has not been 
sufficiently considered, and in some cases, the 
use of dietary supplements has been excluded 
from the analysis. While folate intake is generally 
assessed through dietary data, most studies do 
not include plasma folate measurements, which 
could more accurately reflect biological activity. 
Additionally, potential confounding factors 
such as genetic polymorphisms like MTHFR, as 
well as alcohol and multivitamin use, are often 
inadequately controlled. Some studies assess 
only the overall risk of CRC without examining 
differences across cancer stages. Furthermore, 
there is a lack of data regarding the interactions 
between folic acid supplementation and 
chemotherapeutic agents. Therefore, there is a 
clear need for large-scale, multicenter studies, 
particularly within Türkiye, that include diverse 
subgroups such as older populations and various 
ethnic groups.

Conclusions

In many countries, foods are fortified with 
various micronutrients, including folate, to 
prevent vitamin and mineral deficiencies. During 

pregnancy, dietary intake alone is insufficient 
to meet the increased folic acid requirements; 
therefore, folic acid supplementation programs 
are implemented for pregnant women as part of 
national health policies. However, for the general 
population outside of pregnancy, there is no 
universally recommended standard dose of folic 
acid. For this reason, individualized approaches 
should be adopted, considering factors such as 
genetic profile, serum folate levels, and medical 
history. In the prevention of CRC, uncertainties 
remain regarding the optimal dose, duration, 
and timing of folate supplementation. High-dose 
supplementation may disrupt folate metabolism 
and lead to an accumulation of unmetabolized 
folic acid in circulation. Moreover, the 
relationship between folate and folic acid 
levels at the time of diagnosis and CRC-related 
mortality and morbidity has not yet been fully 
clarified. Following CRC treatment, folic acid 
supplementation is not recommended due to 
the risk of recurrence. In contrast, there is no 
need to restrict folate intake from natural dietary 
sources. Further advanced studies are needed 
to elucidate the mechanisms by which folic acid 
influences CRC development and progression.
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Abstract

In food service systems, improper cooking processes 
create substances containing significant amounts of 
fine and ultra-fine particles. These substances contain 
organic substances such as polycyclic aromatic 
hydrocarbons and heterocyclic amines adsorbed on 
their surfaces. Polycyclic aromatic hydrocarbons 
consist of two or more fused aromatic rings of carbon 
and hydrogen atoms. These are harmful compounds 
that threaten human health due to their genotoxic 
and carcinogenic properties. Personnel working in 
commercial kitchens are at significant risk in terms 
of exposure to polycyclic aromatic hydrocarbons 
caused by high-temperature cooking methods and 
smoke. Benzo[a]pyrene is often used as an important 
indicator to assess the level of exposure to these 
compounds. The formation of polycyclic aromatic 
hydrocarbons increases especially during cooking 
methods such as barbecuing, frying and grilling. This 
situation increases the risk of employees experiencing 
serious health problems with long-term exposure. 
In order to reduce exposure, effective ventilation 
systems should be established in commercial kitchens, 
appropriate cooking methods should be applied, 
and employees should be made aware of the risks of 
polycyclic aromatic hydrocarbons by increasing the 
use of personal protective equipment.

Article info

Keywords: 

Cooking fumes, polycyclic aromatic hydrocarbons, 
health, food service.

Anahtar Kelimeler:

Pişirme dumanı, polisiklik aromatik hidrokarbonlar, 
sağlık, yiyecek hizmetleri.

Received: 28.05.2025

Accepted: 04.12.2025

E-ISSN: 2979-9511

DOI: 10.58625/jfng-3079

Ayden Özekinci; Cooking Fume–Related Exposure 
to Polycyclic Aromatic Hydrocarbons among Kitchen 
Workers: A Review

Available online at https://jfng.toros.edu.tr

Corresponding Author(s): 

Ayden Özekinci, ayden.ozekinci@belek.edu.tr

	
This work is licensed under a Creative Commons Attribution                                                                         
4.0 International License.

Toros University Journal of Nutrition and Gastronomy-JFNG, 2025 (2) 279-290

https://orcid.org/0000-0001-8502-181X
mailto:ayden.ozekinci@belek.edu.tr


280

Özet

Yiyecek hizmetleri yapılan kurumlarda uygun ol-
mayan pişirme işlemleri önemli miktarda ince ve ul-
tra ince partikülleri içeren maddeler oluşturmaktadır. 
Bu maddeler, yüzeylerine adsorplanmış polisiklik 
aromatik hidrokarbonlar ve heterosiklik aminler gibi 
organik maddeler içermektedir. Polisiklik aromatik 
hidrokarbonlar; karbon ve hidrojen atomlarının iki ya 
da daha fazla kaynaşmış aromatik halkasından oluş-
maktadır. Bunlar, genotoksik ve kanserojen özellikleri 
nedeniyle insan sağlığını tehdit eden zararlı bileşikle-
rdir. Ticari mutfaklarda çalışan personel, yüksek sı-
caklıkta pişirme yöntemleri ve dumanın neden olduğu 
polisiklik aromatik hidrokarbon maruziyeti açısından 
önemli bir risk altındadır. Bu bileşiklerin maruziyet 
seviyesini değerlendirmek amacıyla Benzo[a]piren 
sıklıkla önemli gösterge olarak kullanılmaktadır. 
Özellikle mangal, kızartma ve ızgara gibi pişirme 
yöntemleri sırasında polisiklik aromatik hidrokarbon-
ların oluşumu artmaktadır. Bu durum, çalışanların 
uzun süreli maruziyetle ciddi sağlık sorunları yaşama 
riskini artırmaktadır. Maruziyeti azaltmak için ticari 
mutfaklarda etkin havalandırma sistemlerinin ku-
rulması, uygun pişirme yöntemlerinin uygulanması 
ve çalışanların kişisel koruyucu ekipman kullanımı 
arttırılarak polisiklik aromatik hidrokarbon riskleri 
konusunda farkındalık kazanmaları sağlanmalıdır. 

Introduction

The potential of work environments to pose 
health risks is an important area of ​​assessment. 
Today, the increasing demand for food service 
systems has led to a continuous increase in the 
number of personnel employed in this sector. 
Kitchen and dining hall environments pose 
risks not only in terms of physical and chemical 
hazards, but also in terms of harmful emissions 
to which employees are exposed due to cooking 
fumes. However, it is observed that methods 
and measures aimed at protecting health are not 
sufficiently implemented in many mass catering 
systems (1, 2).

In addition to the physical and chemical 
hazards that may occur in the kitchen and 
dining hall environment, the formation of 
hazardous emissions originating from cooking 
fumes during the cooking process is observed. 
The main components of cooking fumes are 

grouped as particulate matter, volatile organic 
compounds, aromatic amines and polycyclic 
aromatic hydrocarbons (PAHs) (3). PAHs are 
carcinogenic compounds that have potentially 
serious effects on health. Although the formation 
of substances occurs in various ways, the factors 
affecting the emissions originating from cooking 
fumes include the cooking method, energy 
source, cooking temperature, equipment used, 
type of oil, additive and nutritional composition 
(4).

Despite extensive research on PAHs in various 
contexts, limited studies have comprehensively 
addressed their formation during cooking, 
the exposure routes specific to food service 
environments, and the associated occupational 
health outcomes among kitchen workers. The 
aim of this review was to summarize and evaluate 
existing research on PAHs formation during 
cooking processes, exposure routes in food 
service environments, and related occupational 
health outcomes, while also addressing the 
gap in the literature, raising awareness of 
occupational exposure to cooking-related PAHs, 
and highlighting potential preventive measures 
to offer an original contribution and a practical 
perspective to the field.

Material and Method

In this paper, a literature review was conducted 
to examine occupational exposure to PAHs 
originating from cooking fumes and the 
associated health risks among kitchen workers. 
The literature search was performed in PubMed, 
Scopus, Web of Science, and Google Scholar 
using the keywords (“polycyclic aromatic 
hydrocarbons” or “PAHs”) and (“cooking 
fumes” or “kitchen workers” or “food service” or 
“restaurant staff”). Publications were included if 
they focused on the measurement or discussion 
of PAH exposure or its health effects, cooking, 
kitchen, or food service environments, and were 
written in English or Turkish.

The selected studies were reviewed to extract 
information on PAH sources, exposure pathways, 
and health implications, and were synthesized 
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to identify common findings, highlight existing 
knowledge gaps, and provide an overview of 
potential preventive strategies in this field.

Cooking Fume Composition

Indoor air pollution is estimated to account 
for approximately 2.7% of the global burden 
of disease (5). Among indoor environments, 
kitchens represent complex spaces where 
cooking emissions interact with various airflows 
and other indoor pollutants. Numerous studies 
have identified cooking as a major source of 
particulate matter generation in indoor settings 
(1, 2).

Cooking fumes are mixtures of gases, vapors, 
and particles formed through the chemical 
breakdown and evaporation of heat, oil, water, 
and organic compounds during food preparation. 
The smoke produced by cooking methods such 
as frying, grilling, boiling, and roasting, as well as 
the temperature applied during these processes, 
contains diverse chemical components (2, 3). The 
chemical composition of cooking emissions is 
influenced by several factors, including the type 
of raw ingredients, the nature of the cooking oil, 
the temperature used, and the specific cooking 
method employed (6).

Various studies have been conducted to measure 
the particle number and size distribution of 
particles generated during cooking and to 
better understand their properties (4, 7). Visible 
fumes produced during cooking generally 
result from submicron-sized particles consisting 
of oil droplets, combustion products, steam 
from the water content of food, and condensed 
organic pollutants. During the cooking 
process—particularly frying—significant 
amounts of particulate matter (PM), including 
fine and ultrafine particles, are formed. These 
are classified as particulate matter with an 
aerodynamic diameter of <10 μm (PM10, coarse 
particles), <2.5 μm (PM2.5, fine particles), and 
<0.1 μm (PM0.1, ultrafine particles, UFP) (8).

Currently, Sioutas Personal Cascade Impactor 
systems are commonly used for indoor PM 
measurements (9). Studies have demonstrated 

that cooking is the primary source of PM in 
indoor environments (10, 11). Cooking-related 
combustion processes generate ultrafine 
particles that are directly released into indoor 
air, representing a significant pathway for 
human exposure (8, 12, 13). One study reported 
that PM2.5 concentrations and particle emission 
rates measured during cooking were higher than 
those produced by smoking (14). Cooking fumes 
contain harmful and toxic substances such as 
PM10, PM2.5, UFPs, volatile organic compounds 
(VOCs), and PAHs (15). Among these, PAHs 
have been identified as major compounds 
contributing to indoor air pollution from cooking 
oil fumes (1, 16).

Polycyclic Aromatic Hydrocarbons

PAHs are organic compounds composed of 
multiple fused benzene rings containing only 
carbon and hydrogen atoms. Due to prolonged 
anthropogenic activities, PAHs have become 
globally prevalent environmental contaminants. 
Their chemical characteristics -such as stable 
aromatic ring structures, low water solubility, 
and high thermal stability- contribute to their 
environmental persistence and resistance to 
degradation (17).

PAHs are highly lipophilic and are therefore 
easily absorbed from the gastrointestinal tract 
of mammals, accumulate in adipose tissue, and 
are subsequently distributed to other organs. 
Their metabolism initially involves oxidation or 
hydroxylation via the mixed-function oxidase 
system mediated by cytochrome P450 (CYP), 
followed by conjugation to form end products 
such as glucuronic acid, sulfuric acid, or tetrols 
(18).

PAHs are formed through both natural and 
anthropogenic processes resulting from the 
incomplete combustion of organic materials. 
Natural formation is typically associated 
with forest fires and volcanic activity, while 
anthropogenic emissions originate from 
industrial activities, high-temperature cooking, 
motor vehicle exhaust, and tobacco smoke (19). 
Cooking and cooking oil fumes affect indoor 
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PAH levels in two main ways: first, PAHs 
volatilize from contaminated oils when exposed 
to high temperatures and enter the kitchen air; 
second, organic compounds partially decompose 
into unstable fragments at high temperatures, 
which subsequently recombine to form more 
stable PAHs (9, 20).

PAHs exhibit strong mutagenic, carcinogenic, 
teratogenic, and immunotoxic effects across 
various organisms (17). Due to their lipophilic 
nature, PAHs readily cross cell membranes 
by passive diffusion after inhalation. Once 
in pulmonary cells, these compounds act as 
procarcinogens that do not directly damage 
DNA but contribute to carcinogenesis after 
metabolic activation. Their biotransformation 
occurs primarily through the CYP1A1/1B1 and 
epoxide hydrolase pathway, the CYP peroxidase 
pathway, and the aldo-keto reductase (AKR) 
pathway (21, 22).

In the atmosphere, low–molecular weight PAHs 
(two or three rings) generally exist in the vapor 
phase, whereas those with five or more rings are 
predominantly particle-bound. Four-ring PAHs 
may exist in either phase, depending on ambient 
temperature. Particle-bound PAHs pose serious 
risks to human health. Benzo[a]pyrene (B[a]P) 
is commonly used as an indicator compound 
for assessing exposure levels, as elevated B[a]
P concentrations correspond to higher overall 
carcinogenic potential (21, 23). According to 
one study, the health impacts attributed to 
PAHs range between 51% and 64% (24). Table 1 
provides the formulas and aromatic structures 
of some polycyclic aromatic hydrocarbons 
associated with health risks.

PAH Exposure and Health Effects in Kitchen 
Workers

Human exposure to PAHs occurs through vari-
ous routes. The main sources of exposure include 
inhalation of environmental elements such as 
air, soil, and dust; consumption of contaminated 
food or water; and dermal contact (23). For many 
individuals, primary exposure takes place in the 
workplace. Studies have reported that one of the 

most affected occupational groups is food indus-
try workers, who are exposed mainly through 
inhalation and dermal absorption (1, 17).

Cooking processes generate large amounts 
of emissions, irritants, and carcinogenic com-
pounds. Therefore, cooking methods used in 
commercial kitchens can pose significant health 
risks to kitchen workers, as they are a major 
source of airborne toxic substances (25). The 
formation of PAHs can occur during various 
domestic and industrial food preparation tech-
niques, including grilling, roasting, frying, dry-
ing, and barbecuing (4). When vegetable or ani-
mal oils are overheated or reused repeatedly, the 
gases released during frying have been reported 
to increase and intensify PAH exposure in both 
kitchen air and fried foods (21, 25).

In a study examining the effects of cooking meth-
ods on particulate formation, analysis of various 
techniques—including steaming, boiling, sau-
téing, pan-frying, and deep-frying—revealed 
that the highest concentration of particulate 
matter measured at a distance of 20 cm from the 
stove occurred during deep-frying (190 mg/m³), 
whereas the lowest concentration was observed 
during steaming (72 mg/m³) (26). Studies com-
paring cooking practices in different countries 
have also shown that Asian-style cooking gen-
erates higher particulate matter emissions than 
Western-style cooking (21, 27).

PAHs are defined as carcinogenic compounds 
with multi-organ effects and are considered 
among the most hazardous environmental 
chemicals to human health. Due to their mu-
tagenic and carcinogenic properties, PAHs are 
listed as priority environmental pollutants by 
both the European Union (EU) and the United 
States Environmental Protection Agency (USE-
PA) (23). The International Agency for Research 
on Cancer (IARC) classifies emissions produced 
during high-temperature frying as potential-
ly carcinogenic to humans (Group 2A) (8). The 
carcinogenic potential of PAHs arises primarily 
from the multiple benzene rings in their molec-
ular structure (28, 29). Specific PAH species such 
as benzo[a]pyrene, dibenz[a,h]anthracene, ben-
zo[b]fluoranthene, and benzo[a]anthracene are 
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Table 1. Formula and structure of polycyclic aromatic hydrocarbon (17)

Name Formula Structure Name Formula Structure

Naphthaline Benz[a]anthracene

Acenaphthylene Chrysene

Acenaphthene Pyrene

Fluorene Benzo[a]pyrene

Anthracene Dibenzo[a,l]pyrene

Phenanthrene Dibenzo[a,e]pyrene

Fluoranthene Dibenzo[a,h]anthracene

Benzo[b]fluoranthene Anthanthrene

Benzo[j]fluoranthene Benzo[g,h,i]perylene

Benzo[k]fluoranthene Indeno[1,2,3-cd]pyrene
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recognized as carcinogenic by the USEPA and 
JECFA (FAO/WHO Expert Committee on Food 
Additives) (30).

PAHs tend to bioaccumulate in the soft tissues 
of living organisms. Their carcinogenic effects 
mainly result from their ability to interact with 
DNA, initiating biological processes that may 
lead to tumor formation. Structural features 
or molecular modifications that increase DNA 
binding are particularly associated with carcino-
genicity (21, 24).

One study calculated cancer risks according 
to PAH exposure routes and reported that the 
highest risk was associated with ingestion (98.1–
99.3%), followed by dermal contact (0.66–1.83%) 
and inhalation (0.03–0.04%). However, the tox-
ic effects of PAHs may vary depending on age 
and other health conditions. Although ingestion 
accounts for the majority of PAH-related cancer 
risk in the general population, this distribution 
reflects combined exposure through diet, air, 
and soil (29). Kitchen workers, represent a dis-
tinct occupational group that experiences chron-
ic inhalation and dermal exposure to cooking 
fumes containing PAHs. According to Eurostat 
data, the accommodation and food services sec-
tor employed approximately 10.9 million per-
sons, representing 6.8% of total employment 
within the European Union’s business economy 
in 2022 (30). In Türkiye, the catering industry 
comprised more than 4,800 companies, provid-
ing direct employment to over 400,000 people 
and indirect employment to around 1.5 million 
individuals (31). Therefore, even though inha-
lation- and dermal-related risks appear small 
at the population level, these routes constitute 
the primary exposure pathways in occupational 
kitchen environments, justifying the focus of this 
review on cooking fume–related PAH exposure 
among kitchen staff.

In another study, the toxic equivalent emission 
rate of benzo[a]pyrene (B[a]P) from cooking 
sources (675 kg/year) was found to be signifi-
cantly higher than that from traffic sources (61.4 
kg/year), suggesting that cooking may contrib-
ute more substantially to potential carcinogenic 
PAH emissions (33).

In occupational exposure studies, 1-hydroxy-
pyrene, 2-hydroxyfluorene, and 3-hydroxy-
phenanthrene have been identified as suitable 
biomarkers of PAH exposure (34). A compara-
tive study involving 94 male kitchen workers 
and 94 controls in Northern India showed sig-
nificantly higher urinary 1-hydroxypyrene levels 
among kitchen workers, indicating occupational 
PAH exposure (1). Similarly, a study of 236 male 
kitchen workers across twelve restaurants found 
elevated airborne PAH concentrations and uri-
nary 1-hydroxypyrene levels, confirming expo-
sure to cooking oil fumes (35).

Figure 1 illustrates the exposure pathways and 
health impacts of PAHs among kitchen workers. 
Research indicates that biological contaminants 
commonly present in indoor environments may 
negatively affect respiratory health. Elevated 
mortality rates from respiratory conditions—
such as asthma, emphysema, impaired lung 
function, and lung cancer—have been observed 
particularly among individuals employed in the 
hotel and restaurant sectors (1). Inhalation expo-
sure to PAHs is generally associated with lung 
cancer, while dermal contact has been linked to 
non-melanoma skin cancer (21, 24, 28). A posi-
tive relationship has also been reported between 
PAH exposure and respiratory diseases as well 
as stomach cancer (1). Respiratory and allergic 
disorders are more prevalent among workers in 
food services systems (36).
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The presence of PAHs in commercial kitchens and the 
number of workers adversely affected by them are in-
creasing each year. Factors such as enterprise size, raw 
materials used, cooking methods applied, personnel 
training level, indoor air quality, and the presence of 
control equipment influence the degree of exposure 
and health risks. Therefore, both enterprises and staff 
should maintain awareness and adopt preventive 
measures (37).

Recent studies on cooking fume–related exposure 
to PAHs have been reviewed, and their main find-
ings are summarized in Table 2. The literature indi-
cates that PAH exposure levels vary across cooking 
environments, being higher in poorly ventilated and 
high-temperature settings. Several studies also report-

ed associations between PAH exposure and oxidative 
stress biomarkers among kitchen workers. Overall, 
the evidence emphasizes the need for improved ven-
tilation, cleaner fuels, and safer cooking practices to 
reduce health risks.

Figure 1. PAH exposure and health effects in kitchen workers (1, 4)
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Conclusion 

It is known that the work environment affects 
human health both psychologically and physio-
logically. Most kitchen workers have long work-
ing hours and spend an average of 60% of their 
time at their workplaces. These personnel are at 
risk for PAHs exposure due to high-temperature 
cooking methods and direct contact with smoke. 
This situation reveals the importance of studies 
to determine the relationship between cooking 
smoke exposure and health risks.

In order to reduce PAHs exposure, a strong ven-
tilation system should be installed in kitchens, 
high-temperature cooking techniques such as 
frying, roasting and barbecuing should be lim-
ited, and alternative low-temperature methods 
such as boiling and steaming should be priori-
tized. Appropriate protective equipment such 
as smoke masks should be provided to employ-
ees and awareness of their use should be raised. 
Employees in this sector should be regularly 
informed about the health risks of PAHs and 
the precautions to be taken, and cooking areas, 
chimneys, hoods and equipment should be reg-
ularly cleaned and inspected. It is thought that 
these approaches will help to provide a safe 
working environment for kitchen personnel and 
to ensure compliance with health standards.
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