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Ozet

Siit, diisiik asitte ve yiiksek su aktivitesine sahip bir
gida mamulii olup islenip muhafaza edilmedigi siirece
hizla bozulmaktadir. Siitiin islenip raf omriinii uzat-
manin yollarindan birisi de yogurt ve peynir olarak
tiretimidir. Yogurt ve peynirin endiistriyel iiretiminde
starter kiiltiirlerden faydalanilmaktadir. Besin bilesim-
leri, fonksiyonel cesitliligi ve esnek metabolizmalar:
nedeniyle mikroalgler, laktik asit bakterileri (LAB) ve
mayalarin iireme/gelismesini ve metabolik faaliyetleri-
ni destekleyerek fermantasyon siireglerinin yiiksek ve-
rimli gerceklesmesini saglamaktadir. Bir mikroalg tiirii
olan Spirulina platensis son doénemlerde yaygin sekilde
diyet takviyesi olarak kullanilmaktadir. Bunu saglayan
en 6nemli etmenin vitamin, mineral madde ve farkli be-
sin dgelerini 6nemli 6l¢iide bulunduruyor olmasidir. Bu
calismada, farkli konsantrasyonlarda (2,5 mg/ml, 5 mg/
ml, 7,5 mg/ml ve 10 mg/ml ) hazirlanan S. platensis meta-
nol ekstraktlarinin, siit endiistrisinde ¢esitli mamullerin
tiretiminde (beyaz peynir, yogurt) starter kiiltiir niteli-
gi acisindan ticari olarak kullanilan laktik asit bakteri-
leri (Lactococcus lactis subsp. cremoris, Lactococcus lactis
subsp. lactis ve Streptococcus thermophilus, Lactobacillus
delbrueckii subsp. bulgaricus) tizerine stimiile etkisi aras-
tirllmustir. Arastirma sonucunda, Spirulina platensis’in
calisilan tiim konsantrasyonlarinda ve galisilan siire-
lerde galisilan starter kiiltiirler {izerinde logaritmik bir
diizeyde bir degisim olusturmadig1 gozlenmistir.

Toros University Journal of Nutrition and Gastronomy-JFNG, 2025 (1) 1-12

This work is licensed under a Creative Commons Attribution
4.0 International License.
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Abstract

Milk is a food product with low acidity and high-water
activity and rapidly deteriorates unless processed and
preserved. As one of the ways to obtain a stable product
from milk is processing to yoghurt and cheese. For
commercial purposes starter cultures are employed in
production of yoghurt and cheese. Some microalgae
types are used to support the activities of lactic acid
bacteria in fermentation processes. Spirulina platensis,
a type of microalgae, has recently been widely used
as a dietary supplement. Containing elevated levels of
vitamins, minerals and other nutritional components,
S. platensis has a metabolic activity enhancing effect on
humans. The current study investigated to determine
stimulatory effect of methanolic extracts of S. platensis
at different concentrations ranging from 2.5 mg/
ml to 10 mg/ml on starter cultures (Lactococcus lactis
subsp. cremoris, Lactococcus lactis subsp. lactis, and
Streptococcus  thermophilus — Lactobacillus  delbrueckii
subsp. bulgaricus) of yoghurt and cheese. Findings of
the study was outlined that Spirulina platensis affected
no change on the growth of starter cultures studied at

all concentrations of different time intervals.

EXTENDED SUMMARY
INTRODUCTION

Milk is a food product with low acidity and hi-
gh-water activity, and as a result, decays rapidly
unless precautionary steps are hired. As one of
the ways to process milk and extending its shelf
life is to produce fermented foods such as, yog-
hurt and cheese. Cheese production is made up
by handling various techniques such as heating
(pasteurization), culturing, direct acidification,
dehydration, cooling and packaging. Yogurt
is traditionally produced at industrial scale by
using Streptococcus thermophilus and Lactobacillus
bulgaricus starter cultures.

Spirulina platensis, a microalgae species, has re-
cently been widely used as a dietary supplement
(9). S. platensis, which contains high amounts of
vitamins, minerals and other nutritional compo-
nents in its structure, influences increasing meta-
bolic activity in humans.

Spirulina spp. stands out in terms of nutrition,
thanks to the 95% digestibility of the proteins in

its structure. Spirulina where contain high num-
bers of essential amino acids (lysine, valine and
isoleucine, effectively meets this specific need of
consumers.

Spirulina spp. also has other biological functions
such as antiviral, antibacterial, antifungal and
antiparasitic activities (12). Microalga types pro-
vide supportive growth mechanisms to fermen-
tative microorganisms. In a study of Parada et
al. (1998) investigating the effects of A. platensis
filtrate on the fermentation phase of Lacticacid
bacteria species (LABs); They observed a stimu-
lating effect on the growth of LABs (Lactococcus
lactis, Streptococcus —thermophilus, Lactobacillus
casei, Lactobacillus acidophilus and Lactobacillus
bulgaricus) cultivated on MRS (de Man-Rogosa-—
Sharpe agar) medium. And this result was recor-
ded as the first data obtained on this subject in
the literature (13).

In this study, the effect of S. platensis on promo-
ting the growth of LABs was examined and for
this purpose, different concentrations of metha-
nol extracts of S. platensis (2.5 mg/ml, 5 mg/m],
7.5 mg/ml and 10 mg/ml were used) stimulating
effect on lactic acid bacteria (Lactococcus lactis
subsp.. cremoris, Lactococcus lactis subsp.. lactis,
Streptococcus thermophilus and Lactobacillus delb-
rueckii subsp.. bulgaricus) used as starter culture
in the production of white cheese and yoghurt
was studied.

MATERIAL AND METHOD

L. lactis subsp. cremoris and L. lactis subsp. la-
ctis used together as starter cultures in cheese
production were supplied by Chr. Hansen A/S
(Denmark) with the product code Rst-743, and L.
delbrueckii subsp. bulgaricus and Str. thermophilus
used together as starter cultures in yoghurt pro-
duction were supplied by Chr. Hansen A/S (Den-
mark) with the product code YOFLEX M790.

While, S. platensis was obtained in dried powder
form from Cukurova University Fisheries Fa-
culty.

First of all, in order to activate lactic acid bacte-
ria, Tryptic Soy Broth was prepared and distri-
buted into tubes and sterilized in an autoclave
at 121°C for 15 minutes. Lyophilized starter cul-
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tures (YOFLEX M790) were added to these tu-
bes prepared under sterile conditions at a rate of
2%w/v. Incubation was performed for 48 hours
at 420C for Str. thermophilus, and for 48 hours at
300C for L. lactis subsp cremoris +L. lactis subsp
lactis. An anaerobic environment was provided
by adding 1 ml of liquid paraffin onto the L. delb-
rueckii subsp bulgaricus suspension and was in-
cubated for 48 hours at 420C.

Methanol extracts of S. platensis at 4 different
concentrations (2.5 mg/ml, 5 mg/ml, 7.5 mg/ml
and 10 mg/ml) were prepared and used to in-
vestigate the stimulating effect on starter cultu-
res. For this purpose, dried form of seven grams
of S. platensis were weighed and dissolved in a
105 milliliters of 85% methanol (v/v). After five
hours of agitation, the solution was sonicated for
15 mins. using an ultrasonic processor (UP200S,
Hielscher, Germany). Upon sonication, a What-
man filter paper (Nr. 1) was used for filtration.
Methanol was then evaporated using a bench
type Rotary Evaporator (Heidolph, Type Rota-
vac valve tec, Germany). Obtained crude extract
was stored at -20°C in sealed tubes for further
use. The required concentrations (2.5 mg/ml, 5
mg/ml, 7.5 mg/ml and 10 mg/ml) from the stock
crude extract were then dissolved in 75% met-
hanol (v/w), were then stored at ambient tempe-
rature in darkened cabinet for subsequent use
(Bhowmik et al., 2009). Agar diffusion method
was applied in the study. Its effect on Str. ther-
mophilus was studied by the spread plate method
on plates containing M17 Agar. The seeded petri
dishes were incubated under aerobic conditions
at 37°C for 48 hours. The working procedure for
L. lactis subsp. lactis+ L. lactis subsp. cremoris was
the same as the work applied for Str. thermophi-
lus, but for L. delbrueckii subsp. bulgaricus, MRS
Agar medium was used differently, and it was
studied under anaerobic incubation conditions
at 45° C for 72 hours. Petri dishes without S. pla-
tensis extract were used as positive control. Cul-
tivations were made in parallel. The study was
performed at five replications.

RESULTS

The change in the growth of Str. thermophilus in
the samples was observed at different concent-
rations (2.5 mg/ml, 5.0 mg/ml, 7.5 mg/ml and 10

mg/ml) and at three different time intervals (0
hours, 5 hours and 10 hours) were evaluated by
comparing with control samples.

The highest growth of Str. thermophilus was ob-
served after the 10th hour of incubation and with
the addition of 10 mg/ml S. platensis extract. In
case of the L. lactis subsp cremoris+ L. lactis subsp
lactis mixed culture, the S. platensis concentrati-
on was observed to be 10 mg/ml, while the hig-
hest L. lactis subsp cremoris + L. lactis subsp lactis
numbers were determined as 7.43 and 7.45 log,
cfu/ml at the fifth and tenth hours, respectively.
Findings revealed that the effect of S. platensis
on L. delbrueckii subsp. bulgaricus was positively
judged, where the bacterial numbers reached to
its highest value of 7.45 log,, cfu/ml at the tenth
hour.

DISCUSSION AND CONCLUSION

In conclusion, a statistical increase was observed
by beginning up to the 10th hour of starter cultu-
res (Str. thermophilus, L. delbrueckii subsp. bulga-
ricus and L. lactis subsp cremoris + L. lactis subsp
lactis) selected as test microorganisms with inc-
reasing proportions of all methanol extracts of
S. platensis used. However, results of the study
outlined that, the increases exceeded not a single
logarithmic unit.

In a similar study, Celekli et al. (2019) determi-
ned that adding S. platensis to buttermilk (Ayran)
at different concentrations (0.25, 0.5, 1%) increa-
sed the numbers of Str. thermophilus both before
and after fermentation (including storage for up
to 21 days) compared to the control group (24).
The researchers found that there was a statisti-
cally significant increase in L. delbrueckii subsp.
bulgaricus only in the control group on the 21st
storage day, but they determined that the incre-
ases recorded during the storage period at other
concentrations (0.25, 0.5, 1%) did not differ signi-
ficantly ( p>0.05).

Many other studies (11, 19, 25, 26, 27), found a
significant stimulating effect of S. plantesis. In the
current study, the fact that there was no stimu-
lating effect encountered where exceeded not
a single logarithmic unit. This might be arisen
from the type of algae used, its form and the way
of the extracts are obtained.
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1. GIRIS

Siit, beslenme gereksinimlerini yerine getirmek
i¢in geleneksel olarak diinya genelinde tiiketilen
degerli bir gida maddesidir. Bir¢ok énemli besin
ogeleri (protein, mineraller ve vitaminler) agisin-
dan degerli bir besin kaynagidir (1).

Siit ve siit tirtinlerinden farkli gida tirtinlerinin
tiretiminde yararlanilmaktadir. Siit, peynir, yo-
gurt, tereyag1, krema gibi bir¢ok siit bazl {irii-
niin ana hammaddesidir. Bu {iriinlerin gesitliligi
ve besin degeri, siitlin endiistriyel kullanimin
yayginlastirmistir. Siitiin raf omriinii uzatmak
ve farkli tirtinlere dontistiirmek i¢in insanlik tari-
hi boyunca gesitli yontemlerden yararlanilmistir.

Siitte dogal olarak bulunan bakteri ve mayalarin
fermentasyonu ile de fermente siit {iriinleri iire-
tilebilmektedir (2, 3).

Bu siireg, siitte bulunan karbonhidratlarin (¢o-
gunlukla laktoz) bakteri veya mayalar tarafin-
dan fermantasyonu ve sonucunda organik asit-
lerin, genellikle laktik asidin, olusmasini igerir.

Acqiga cgikan laktik asit pH degerini diigiirerek
stitlin asitligini arttirir. Asit oran yiikselen siitte
zararli mikroorganizmalar engellenmis olurken,
stitiin dayaniklilig1 artar ve bozulma siireci ya-
vaglar (4).

Laktik asit bakterilerinin metabolik faaliyetleri
sonucunda organik asitlerin yan sira gesitli aro-
ma bilesenleri de agiga ¢ikar. Bu siiregte, bakteri-
lerin fermantasyonu sirasinda karbonhidratlarin

fermantasyon iiriinlerine doniistiiriilmesiyle or-
taya ¢ikan metabolik atiklar, elde edilen fermen-
te tirtinlere has duyusal nitelikler (tat, koku, aro-
ma) ve tekstiir kazandirmaktadir. Bunun yam
sira, bir kisim laktik asit bakterilerinin vitamin
(6rnegin B vitamini) sentezinde etkinlik goster-
digi de bilinmektedir. Bu nedenle, fermantas-
yon siireci ve laktik asit bakterilerinin metabolik
aktiviteleri, fermente siit tirtinlerinin kalitesi ve
takviye edici degeri {izerinde 6nemli bir etkiye
sahiptir (4).

Peynir endiistrisinde yaygin olarak kullanilan
peynir olgunlasmasinda hayati rol oynayan lak-
tik asit bakterileri (LAB), genellikle Lactococcus,
Lactobacillus, Enterococcus, Streptococcus ve Leuco-
nostoc cinslerine aittir. Laktik asit bakterilerinin
faaliyeti, peynirin raf dmriinii uzatmada 6nemli
bir rol oynar. Bu nedenle, LAB’lerin mikrobiyal
metabolizmasinin ve etkilerinin peynir end{istri-
sinde iiriin kalitesinin iyilestirilmesi ve tiiketici-
lere daha saglikli ve lezzetli peynirler sunulmasi
acgisindan dnemlidir. Laktik asit bakterileri ayn1
zamanda probiyotik Ozelliklere sahip olmalar:
nedeniyle sindirim sistemindeki faydali bakte-
rilerin ¢ogalmasini destekler, zararli bakterilerin
etkisini azaltir ve boylece bagirsak mikrobiyota-
sinin dengelenmesine katkida bulunurlar (5).

Bir diger fermente siit iiriinii olan yogurtta, S.
salivarius subsp. thermophilus, Lb. helveticus, Lb.
delbrueckii subsp. lactis ve Lb. delbrueckii subsp.
bulgaricus bakterileri etkinlik gostermektedir.
Bu bakteriler, yogurt iiretiminde siitiin asitles-
tirilmesini saglayarak tiriiniin kivamini ve tat
profilini belirlerler. Bu islem, yogurdun bozul-
masini 6nleyerek saklama siiresini artirir ve ayni
zamanda {iriine 6zgii lezzet ve tekstiiriin olusu-
munu saglar (6).

Yogurt, protein, kalsiyum, potasyum, fosfor, B2
vitamini ve B12 vitamini gibi gesitli temel besin
ogelerinin 6nemli bir kaynagidir. Bu besin 6gele-
ri, viicut i¢in gerekli olan bir dizi biyolojik islevi
destekler ve ozellikle kemik saghigi, kas fonksi-
yonlari ile metabolizma igin kritik éneme sahip-
tir. Ayni zamanda, yogurdun tiiketimi ile barsak
mikroflorasinda denge durumu ile metabolik
aktiviteler acisindan farklilagsmalar meydana ge-
lebilmektedir. Bu nedenle, diizenli olarak yogurt
tiiketimi, genel saghk ve sindirim sistemi igin
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onemli faydalar saglamaktadir (1, 7).

Mikroalgler ise mikroskobik canlilar olup ¢ap1 2
um’den kiiglik, siyanobakteriler gibi prokaryot
veya yesil algler gibi 6karyotik olabilmektedir
(8). Bir mikroalg tiirii olan Spirulina platensis son
donemlerde yaygin sekilde diyet takviyesi ola-
rak kullanilabilmektedir (9).

Spirulina platensis siyanobakteriler igerisinde ¢ok
hiicreye sahip ipliksi yapida filamentli bir orga-
nizasyona sahiptir. Yiiksek oranda (%95) sindi-
rilebilir protein barindirmasi bu alglerin besin
kaynag1 olarak seciminde onem teskil etmekte-
dir. Kuru maddede %6-7 araliginda lipid igeren
Spirulina spp. linoleik asit, y-linolenik asit gibi
elzem yag asitlerini barindirmaktadir. Bunun-
la birlikte, cesitli vitaminleri (6rnegin A, B2, B3,
B12) ve mineralleri (6rnegin demir, magnezyum,
kalsiyum, potasyum) bulundurmaktadir (10, 11).

Spirulina ayrica pek ¢ok mikrobiyal tiire (bakteri-
ler, virtisler, fungal hiicreler, parazitler) karsi da
antimikrobiyal aktivite gosterebilmektedir (12).
Algler, ozellikle Spirulina (Arthrospira) platensis
besin bilesimleri, fonksiyonel gesitliligi ve esnek
metabolizmalar1 nedeniyle laktik asit bakteri-
leri (LAB) ve mayalar igin iyi bir fermantasyon
substrat1 olarak goriilmektedirler.

Parada ve ark. (1998) Arthrospira platensis’in LAB
tiirlerinin fermantasyonlar1 asamasindaki etkile-
rinin ilk kez arastirildig1 ¢calismalarinda; MRS ve
RM besiyerlerine ekilmis olan LABlarin (Lacto-
coccus lactis, Streptococcus thermophilus, Lactobacil-
lus casei, Lactobacillus acidophilus ve Lactobacillus
bulgaricus) biiylimesi {izerinde uyarict bir etki
gozlemislerdir (13).

Laktik asit bakterilerinin tiremesini destekleyici
olarak A. platensis ve Chlorella vulgaris’in potan-
siyeli test edilmis ve alglerin baz1 LAB ve pro-
biyotik suslarmin (Str. thermophilus, Lc. lactis
subsp. lactis, Lb. delbrueckii subsp. bulgaricus, Lb.
acidophilus, Bifidobacterium spp., Lb. plantarum, E.
faecium ve Bifidobacterium animalis subsp. lactis)
biliyiimesini ve hayatta kalmasmi artirdigy yii-
riitiilen bagka arastirmalar ile de dogrulanmistir
(14, 15, 16, 17).

Chlorella vulgaris, Arthrospira platensis, Haema-
tococcus pluvialis ve Dunaliella salina gibi bazi

mikroalgler esas olarak gida, yem ve nutrasotik
sektorlerinde pazarlanmaktadir. Bu alglerin pro-
tein, karotenoidler, omega-6 ve omega-3 lipitleri
iiretme potansiyellerine dayanarak, hayvan yemi
ve su lriinleri yetistiriciligi, protein ve kozmetik
gibi bircok pazarda genis uygulama alanlar1 bu-
lunmaktadir (18).

Spirulina spp. protein sindirilebilirlik oran1 ytik-
sek (%95) olmakla beraber lisin, valin ve izolisin
gibi esansiyel amino asitler agisindan zengindir.
Bu esansiyel amino asitler, insan viicudu tarafin-
dan sentezlenemedigi i¢in disaridan alinmalar:
gereklidir ve Spirulina bu ihtiyaci etkili bir sekil-
de kargsilamaktadir (10, 11).

Bu calismada, LAB’lerin iireme, gelismesini tes-
vik edici S. platensis farkli konsantrasyonlara sa-
hip (2,5 mg/ml, 5 mg/ml, 7,5 mg/ml ve 10 mg/ml)
metanolik ekstraktlarin, beyaz peynir ve yogurt
uretiminde starter kiiltiir olarak kullanilan laktik
asit bakterileri (Lactococcus lactis subsp.. cremoris,
Lactococcus lactis subsp.. lactis, Streptococcus ther-
mophilus ve Lactobacillus delbrueckii subsp.. bul-
garicus) lizerine stimiile etkisinin arastirilmasi
amaclanmistir.

2. MATERYAL VE METOT
2.1. Materyal

2.1.1. Starter Kiiltiir Olarak Kullanilan Laktik
Asit Bakterileri

Peynir {iretiminde starter kiiltiir olarak birlikte
kullanilan Lactococcus lactis subsp. cremoris ile
Lactococcus lactis subsp. lactis Chr. Hansen A/S
(Danimarka) firmasindan RST-743 {iriin kodu ile
yogurt {liretiminde starter kiiltiir olarak birlikte
kullanulan Lactobacillus delbrueckii subsp. bulga-
ricus ile Streptococcus thermophilus da yine Chr.
Hansen A/S (Danimarka) firmasindan YOFLEX
M?790 iirtin kodu ile temin edilmistir.

2.1.2. Spirulina platensis

Spirulina  platensis ~ mikroalglerinin  temi-

ni  Cukurova Universitesi Su  Urlinleri

Fakiiltesi'nden toz seklinde saglanmustir.
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2.2. Yontem

2.2.1. Calismada kullanilan Laktik Asit Bakteri-
lerinin Aktive Edilmesi

Oncelikle laktik asit bakterilerinin aktive edilme-
si amaci ile Tryptic Soy Broth kullanilmis ve ste-
ril edilmis Tryptic Soy Broth (TSB) tiipleri igeri-
sine liyofilize starter kiiltiirler Rst-743 %1, (w/v)
ve YOFLEX M790 %2, (w/v) oraninda aseptik
kosullar altinda ilave edilmistir. Streptococcus
thermophilus igin 48 saat 42°C’de inkiibasyon isle-
mi, Lactococcus lactis subsp. cremoris, Lactococcus
lactis subsp. lactis igin 30°C’de 48 saat inkiibas-
yon islemi uygulanmuagtir. Lactobacillus delbrueckii
subsp. bulgaricus stispansiyonu iizerine 1 ml siv1
parafin ilave edilip (anaerobik ortami saglamak
i¢in) 48 saat 42°C’de inkiibasyona birakilmistir
(19, 20).

2.2.2. Spirulina platensis'in Metanolik Ekstrakt-
larinin Hazirlanmasi

Kuru olarak temin edilen Spirulina platensis 7 g
tartilmig, tizerine 105 ml ¢oziicii olarak meta-
nol (%85 v/v) ilave edilerek, oda sicakliginda 5
saat bekletildikten sonra 15 dakika sonikasyon
(UP200S, hielscher, Germany) uygulanmuistir.
Sonikasyondan sonra Whatman filtre kagidin-
dan (Nr.1) stiziilmiistiir. Elde edilen ekstraktta-
ki metanol Rotary Evaporator cihazi (Heidolph,
Type Rotavac valve tec, Germany) kullanilarak
evapore edilip uzaklastirilmistir. Elde edilen
kalinti (ham ekstrakt) daha sonra analizlerde
kullanilincaya kadar hava gecirmez siselerde -20
°C’de saklanmistir. Daha sonra elde edilen eks-
traktlar dort farkli konsantrasyonda (2,5 mg/ml,
5 mg/ml, 7,5 mg/ml ve 10 mg/ml) 75% metanol

(v/w) icinde hazirlanmistir. (21, 22, 23).
2.2.3. Mikrobiyolojik Analizler

TSB (Tryptic Soy Broth) kullanarak aktive edil-
mis laktik asit bakteri tiiplerinden birer mililitre
alinarak, %0,1 peptonlu su igerisinde seri diliis-
yonlar (10-8) hazirlanarak vortekslenmistir (19,
20).

Calismada Spirulina platensis’in laktik asit bak-
terisi kiiltiirlerine etkisini ¢alismak igin agar
difiizyon yontemi uygulanmistir. Streptococcus
thermophilus'un etkisini belirlemek amaciyla,
diltisyonlardan 0,1 mllik siispansiyonlar iki pa-
ralelli M17 Agar besiyerine cam drigalski spatii-
lii yardimiyla homojen bir sekilde dagitilmistir
(yayma plak yontemi) (24).

Petri kutular1 37°C’de 48 saat aerobik inkiibasyo-
na birakilmistir. Lactococcus lactis subsp.. lactis +
Lactococcus lactis subsp.. cremoris ve Str. thermop-
hilus i¢in uygulanan metodoloji aym1 olup, Lac-
tobacillus delbrueckii subsp. bulgaricus i¢cin MRS
Agar besiyerine ekim yapilmis, 45°C’de 72 saat
anaerobik inkiibasyon uygulanmistir. S. platensis
metanol ekstrakti ilave edilmeyen petriler pozitif
kontrol olarak kullanilmistir. Calisma 2 paralelli,
5 tekerriir olarak uygulanmistir (24, 25).

3. BULGULAR

3.1. Spirulina platensis’in Streptococcus ther-
mophilus tizerine etkisi

Spirulina platensis’in 2,5 mg/ml, 5,0 mg/ml, 7,5
mg/ml ve 10 mg/ml konsantrasyonlarinda 3 fark-
I1 zamanda (0 saat, 5 saat ve 10 saat) Streptococcus
thermophilus’un tiremesi {izerindeki etkisi kont-

Cizelge 1. Spirulina platensis’in Streptococcus thermophilus {izerine etkisi

S. platensis 0. saat 5. saat 10. saat
konsantrasyon (mg/ml)
0 7,30 + 0,004 7,33 +0,00® 7,35+ 0,00
2,5 7,31 0,00 7,36 +0,00"® 7,38 +0,00"¢
5 7,31 +0,00°4 7,37 £0,008 7,41 +0,00
7,5 7,31 +0,014 7,40 0,009 7,42 +0,004¢
10 7,30 0,004 7,33 0,00 7,35+ 0,00

Aynu stitundaki farkl harfler (a, b, ¢, d) veriler arasinda istatistiksel agcidan anlamli derecede farklilik oldugunu gostermektedir
(P<0.05). Ayni satirdaki farkli harfler (A, B, C) veriler arasinda istatistiksel agidan anlamli derecede farklilik oldugunu gostermek-

tedir (P<0.05).
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rol Ornekleriyle degerlendirilerek Cizelge 1'de
verilmistir.

Pozitif kontrol (0 mg/ml) 6rneklerinde Strepto-
coccus thermophilus degeri ilk analiz saatinde 7,30
log,, kob/ml olarak gozlenmistir. Besinci saatte
7,33 log,, kob/ml seviyesine geldigi tespit edil-
mistir. Onuncu saat analizinde Str. thermophilus
sayist 7,35 log, , kob/ml diizeyinde bulunmustur.
Bu degisimlerin istatistiksel agidan farklilik gos-
terdigi belirlenmistir (p<0,05) (Cizelge 1).

2,5 mg/ml konsantrasyonda S. platensis Ornek-
lerinde ilk analiz saatinde 7,31 log10 kob/ml du-
zeyinde oldugu belirlenen Str. thermophilus’ un,
besinci saat analizinde 7,36 log,, kob/ml olarak
tespit edilmistir. Onuncu saat analizinde Str.
thermophilus sayis1 7,38 log,, kob/ml diizeyinde
bulunmustur. Bu degisimlerin istatistiksel aci-
dan farklilik gosterdigi belirlenmistir (p<0,05)

(Cizelge 1).

5 mg/ml konsantrasyonda S. platensis 6rnekleri-
nin ilk analiz saatinde 7,31 log, , kob/ml diizeyin-
de oldugu belirlenen Str. thermophilus’ un, besin-
ci saat analizinde 7,37 log,, kob/ml seviyesinde
tespit edilmistir. Onuncu saat analizinde Str.
thermophilus sayisi en yiiksek degerini alarak
7,41 log,, kob/ml diizeyine ulagmistir. Bu degi-
simlerin istatistiksel acidan farklilik gosterdigi
belirlenmistir (p<0,05) (Cizelge 1).

7,5 mg/ml S. platensis konsantrasyon orneklerin-
de ise, ilk analiz saatinde 7,31 log,, kob/ml olan
verinin, beginci saat analizinde 7,40 log, , kob/ml
seviyesine geldigi tespit edilmistir. Onuncu saat
analizinde Str. thermophilus sayisi en yiiksek de-
gerini alarak 7,42 log  kob/ml diizeyine ulas-

mustir. Bu degisimlerin istatistiksel acidan farkli-
lik gosterdigi belirlenmistir (p<0,05) (Cizelge 1).

10 mg/ml S. platensis konsantrasyon 6rneklerinin
ilk analiz saatinde 7,30 log,, kob/ml olan sayim-
larin beginci saat analizinde 7,33 log10 kob/ml
olarak tespit edilmistir. Onuncu saat de ise Str.
thermophilus sayis1 7,35 log,, kob/ml diizeyinde
bulunmustur. Bu artiglarin istatistiksel agidan
farklilik gosterdigi belirlenmistir (p<0,05) (Cizel-

ge 1).

Sifirmnca saatin farkli konsantrasyonlara bagli
degisimler istatistiksel agidan incelendiginde, 0
mg/ml ile 10 mg/ml konsantrasyon ayni grupta
yer almistir; 5 mg/ml ise hem 2,5 mg/ml hem de
7,5 mg/ml ile ayn1 grupta bulunmustur. Besinci
ve onuncu saatlerde farkli konsantrasyonlar ara-
sindaki degisim istatistiksel agidan degerlendi-
rildiginde, sifirinci saate benzer sekilde 0 mg/ml
ile 10 mg/ml konsantrasyonlar1 ayn1 grupta yer
almistir. 2,5 mg/ml, 5 mg/ml ve 7,5 mg/ml arasin-
da ise farklilik bulunmustur (p<0,05) (Cizelge 1).

3.2. Spirulina platensis’in Lactococcus lactis
subsp. cremoris ve Lactococcus lactis subsp. la-
ctis lizerine stimiile etkisi

Lactococcus lactis subsp. cremoris ile Lactococcus
lactis subsp. lactis’in {iremesindeki degisim Ci-
zelge 2'de verilmistir. Spirulina platensis’in farkh
konsantrasyonlardaki (2,5 mg/ml, 5,0 mg/ml, 7,5
mg/ml ve 10 mg/ml) etkisi 3 farkli zamanda (0
saat, 5 saat ve 10 saat) kontrol 6rnekleriyle kiyas-
lanarak degerlendirilmistir.

Buna gore, pozitif kontrol (0 mg/ml) 6rneklerin-
de Lc. lactis subsp. cremoris ile Lc. lactis subsp. la-

Cizelge 2. Spirulina platensis’in Lactococcus lactis subsp. cremoris + Lactococcus lactis subsp. lactis tizerine etkisi

S. platensis 0. saat 5. saat 10. saat
konsantrasyon (mg/ml)
0 7,30 0,00 A2 7,33 +0,00 *® 7,35 +0,00 *¢
2,5 7,31 0,00 7,36 0,00 *® 7,38 +0,00 "¢
5 7,31 +0,00 4 7,38 +0,00 7,41 0,00 <
7,5 7,320,004 7,40 +0,00 ® 7,43 + 0,00 9¢
10 7,31+0,00 ** 7,43 +0,00°B 7,45 +0,00°C

Aynu stitundaki farkli harfler (a, b, ¢, d) veriler arasinda istatistiksel agidan anlaml1 derecede farklilik oldugunu gostermektedir
(P<0,05). Ayni satirdaki farkli harfler (A, B, C) veriler arasinda istatistiksel agidan anlamli derecede farklilik oldugunu gostermek-

tedir(P<0,05).
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ctis degeri ilk analiz saatinde 7,30 log, ;& kob/ml
olarak gozlenmistir. Besinci saat analizinde bu
degerin 7,33 log, kob/ml seviyesine geldigi tes-
pit edilmistir. Onuncu saat analizinde Lc. lactis
subsp. cremoris ile Lc. lactis subsp. lactis sayist
7,35 log,, kob/ml diizeyine ulagmigtir. Bu degi-
simlerin istatistiksel acidan farklilik gosterdigi
belirlenmistir (p<0,05) (Cizelge 2).

2,5 mg/ml konsantrasyonda S. platensis 6rnekle-
rinde ilk analiz saatinde 7,31 log, , kob/ml diize-
yinde oldugu belirlenen Lc. lactis subsp. cremoris
ile Lc. lactis subsp. lactis” in, besinci saat analizin-
de 7,36 log,, kob/ml seviyesinde tespit edilmistir.
Onuncu saat analizinde Lc. lactis subsp. cremoris
ile Lc. lactis subsp. lactis sayis1 7,38 log,, kob/ml
olarak bulunmustur. Bu degisimlerin istatistiksel
agidan farklilik gosterdigi belirlenmistir (p<0,05)

(Cizelge 2).

5 mg/ml konsantrasyonda S. platensis 6rnekleri-
nin ilk analiz saatinde 7,31 log, ; kob/ml diizeyin-
de oldugunu belirlenen Lc. lactis subsp. cremoris
ile Lc. lactis subsp. lactis” in, besinci saat analizin-
de 7,38 log,, kob/ml seviyesinde bulunmustur.
Onuncu saat analizinde Lc. lactis subsp. cremoris
ile Lc. lactis subsp. lactis sayis1 7,41 log,  kob/ml
diizeyine ulagmistir. Bu degisimlerin istatistiksel
acidan farklilik gosterdigi belirlenmistir (p<0,05)

(Cizelge 2).

7,5 mg/ml konsantrasyonda S. platensis 6rnek-
lerinde ilk analiz saatinde 7,32 log,, kob/ml dii-
zeyinde oldugunu belirlenen Lc. lactis subsp.
cremoris ile Lc. lactis subsp. lactis” un, besinci saat
analizinde 7,40 log,, kob/ml seviyesine geldigi
tespit edilmistir. Onuncu saat analizinde Lc. la-
ctis subsp. cremoris ile Lc. lactis subsp. lactis sayis1
7,43 log,, kob/ml olarak bulunmustur. Bu degi-

simlerin istatistiksel acidan farklilik gosterdigi
belirlenmistir (p<0,05) (Cizelge 2).

10 mg/ml konsantrasyonda S. platensis Ornek-
lerinde ilk analiz saatinde 7,31 log,, kob/ml dii-
zeyinde oldugunu belirlenen Lc. lactis subsp.
cremoris ile Lc. lactis subsp. lactis’ in, besinci
saat analizinde 7,43 log,  kob/ml seviyesinde tes-
pit edilmistir. Onuncu saat analizinde Lc. lactis
subsp. cremoris ile Lc. lactis subsp. lactis sayist
7,45 log,, kob/ml olarak belirlenmistir. Bu degi-
simlerin istatistiksel agidan farklilik gosterdigi
bulunmustur (p<0,05) (Cizelge 2).

Sifirinci saatin farkli konsantrasyonlardaki de-
gisimleri istatistiksel agidan incelendiginde, 2,5
mg/ml ile 5 mg/ml konsantrasyonlar1 ayn1 grup-
ta yer almigtir. Diger konsantrasyonlar (0 mg/ml,
7,5 mg/ml, 10 mg/ml) hem kendi aralarinda hem
de 2,5 mg/ml ve 5 mg/ml konsantrasyonlariyla
istatistiksel olarak farklilik (p<0,05) gostermistir.
Besinci ve onuncu saatlerde ise, farkli konsant-
rasyonlar arasindaki degisim istatistiksel agidan
farklilik gostermistir (p<0,05) (Cizelge 2).

3.3. Spirulina platensis’in Lactobacillus delb-
rueckii subsp.. bulgaricus iizerine etkisi

Lactobacillus delbrueckii subsp.. bulgaricus ireme-
sindeki degisim Cizelge 3’te verilmistir. Spirulina
platensis’in farkli konsantrasyonlardaki (2,5 mg/
ml, 5,0 mg/ml, 7,5 mg/ml ve 10 mg/ml) etkisi 3
farkli zamanda (0 saat, 5 saat ve 10 saat) kontrol
ornekleriyle kiyaslanarak degerlendirilmistir.

Pozitif kontrol grubunda (0 mg/ml) Lactobacil-
lus delbrueckii subsp.. bulgaricus sayisi, ilk analiz
saatinde 7,18 log,, kob/ml olarak gozlemlenmis,
besinci saat analizinde 7,20 log, , kob/ml, onuncu
saat analizinde ise 7,26 log10 kob/ml olarak bu-

Cizelge 3. Spirulina platensis’in Lactobacillus delbrueckii subsp.. bulgaricus {izerine etkisi

S. platensis konsantrasyon (mg/ml) 0. saat 5. saat 10. saat
0 7,18 0,00 24 7,20 + 0,00 *® 7,26 £0,00 =
2,5 7,19 + 0,00 ** 7,21 +0,00 ® 7,29 £0,00 *©
5 7,21+0,00 >4 7,26 +0,00 ®® 7,35+ 0,00 <
7,5 7,22 +0,00 >4 7,31 0,00 7,39 0,00 9¢
10 7,23 +0,00 4 7,36 +0,00 ¢ 7,45 +0,00°C

Aynistitundakifarkliharfler(a,b, ¢, d)verilerarasindaistatistikselagidananlamliderecedefarklilikoldugunugostermektedir(P<0.05).
Aynisatirdakifarkliharfler (A, B, C) veriler arasindaistatistiksel agidan anlamli derecede farklilik oldugunu gostermektedir (P<0.05).
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lunmustur. Bu degisimlerin istatistiksel agidan
farklilik gosterdigi belirlenmistir (p<0,05) (Cizel-

ge 3).

2,5 mg/ml S. platensis konsantrasyonunda, Lac-
tobacillus delbrueckii subsp.. bulgaricus’un sayisi
ilk analiz saatinde 7,19 log,, kob/ml olarak belir-
lenmis, besinci saat analizinde 7,21 log,, kob/ml,
onuncu saat analizinde ise 7,29 log10 kob/ml ola-
rak tespit edilmistir. Bu degisimlerin istatistiksel
acgidan farklilik gosterdigi belirlenmistir (p<0,05)

(Cizelge 3).

5 mg/ml S. platensis konsantrasyonunda ise Lac-
tobacillus delbrueckii subsp.. bulgaricus'un sayisi
ilk analiz saatinde 7,21 log,, kob/ml olarak goz-
lemlenmis, besinci saat analizinde 7,26 log, , kob/
ml, onuncu saat analizinde ise 7,35 log,, kob/
ml olarak bulunmustur. Bu degisimlerin istatis-
tiksel agidan farklilik gosterdigi belirlenmistir
(p<0,05) (Cizelge 3).

7,5 mg/ml S. platensis konsantrasyonunda ise
Lactobacillus delbrueckii subsp.. bulgaricus'un sa-
yist ilk analiz saatinde 7,22 log, kob/ml olarak
gozlemlenmis, besinci saat analizinde 7,31 log,,
kob/ml, onuncu saat analizinde 7,39 log, , kob/ml
degerleri tespit edilmistir. Bu degisimlerin ista-
tistiksel agidan farklilik gosterdigi belirlenmistir
(p<0,05) (Cizelge 3).

10 mg/ml S. platensis konsantrasyonunda Lac-
tobacillus delbrueckii subsp.. bulgaricus'un sayisi
ilk analiz saatinde 7,23 log,, kob/ml olarak goz-
lemlenmis, besinci saat analizinde 7,36 log, , kob/
ml’ye, onuncu saat analizinde ise en yiiksek de-
geri olan 7,45 log / kob/mlye ulagsmigtir. Bu de-
gisimlerin istatistiksel agidan farklilik gosterdigi
belirlenmistir (p<0,05) (Cizelge 3).

Sifirmna saatin farkli konsantrasyonlardaki degi-
simleri istatistiksel agidan incelendiginde, 0 mg/
ml 2,5 mg/mlile; 5 mg/mlise 7,5 mg/ml ile istatis-
tiksel agidan ayni grupta yer almigtir. 10 mg/ml
konsantrasyonu ise, bu gruplardan istatistiksel
olarak farklilik gostermistir (p<0,05). Besinci saat
analizinde ise 0 mg/ml ile 2,5 mg/ml ayn1 grupta
yer almistir. Diger konsantrasyonlar (5 mg/ml,
7,5 mg/ml, 10 mg/ml) ise hem kendi aralarinda
hem de bu grupla karsilastirildiginda istatistik-
sel olarak farklilik gostermistir (p<0,05). Onun-
cu saatte ise, farkli konsantrasyonlar arasindaki

degisim istatistiksel olarak farklilik gostermistir
(p<0,05) (Cizelge 3).

Tiim bu sonuglar degerlendirildiginde her ne ka-
dar istatistiksel olarak bir degisim oldugu gortil-
se de, kontrol 6rnekleriyle Spirulina platensis’in
calisilan tiim konsantrasyonlarinda ve stirelerin-
de mikroorganizma tiremesinde logaritmik dii-
zeyde bir degisim gozlenmemistir.

4. TARTISMA VE SONUC

Yapilan ¢alismamiza benzer olarak, Bhowmik
ve ark. (2009) tarafindan yapilan Spirulina pla-
tensis’in farkli konsantrasyonlarda (1, 5, 10 mg/
ml) on saate kadarki zaman diliminde laktik asit
bakterilerinin (Streptococcus thermophilus, Lacto-
bacillus acidophilus, Lactobacillus casei) iremeleri-
ne stimiile edici etkisinin ¢alisildig1 arastirmada;
Streptococcus thermophilus’un besinci saatte kont-
rol grubuna gore %27, onuncu saatte ise %45 ora-
ninda {iremesinin stimiile edildigi bildirilmistir.
Laktik asit bakterileri arasinda Streptococcus
thermophilus'un 10 mg/ml S. platensis eklendigi
kosulda diger laktik asit bakterileri arasinda en
diisiik iireme degerine sahip oldugu belirlen-
mistir. Spirulina biyokiitlesinin asit gelisimini de
destekleyici bir unsura sahip oldugu, bu sayede
diisiik pH'ya ulasan ortamda laktik asit bakte-
rilerinin iiremesinin desteklendigi bildirilmistir
(25).

Bizim bulgularimizda ise S. platensis’in stimiile
edidi etkisinin bulunmamasinin sebebinin, farkl
iretici firmalardan temin edilen farkli suslarin
gosterdigi etkilerden kaynaklandigr diistinil-
mektedir.

Bir bagka calismada, Celekli ve ark. (2019), S.
platensis’in farkli konsantrasyonlarda (0,25, 0,5,
1%) ayrana ilave edilmesinin hem fermentas-
yon 6ncesinde hem de fermentasyon sonrasinda
(21 giine kadarki depolanma da dahil) Strepto-
coccus thermophilus sayisini kontrol grubuna ki-
yasla onemli derecede artirdiklar1 bildirilmistir
(p<0,05). Arastirmacilar, Lactobacillus delbrueckii
subsp.. bulgaricus agisindan sadece kontrol gru-
bunun 21. depolama giiniinde istatistiksel ola-
rak onemli derecede bir artis oldugunu tespit
etmislerdir; diger konsantrasyonlarda (0,25, 0,5,
1%) depolama siirecinde kaydedilen artiglarin
Oonemli derecede farklilik gostermedigini belirt-
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mislerdir (p>0,05). Arastirmacilar, bu artislarin
S. platensis’in yiiksek oranda protein igermesi,
pepton, serbest amino asitler, hipoksantin ve
adenin bulundurmasindan kaynaklandigini bil-
dirmiglerdir (24).

Aydemir (2019)da farkli oranlarda (%0,25;
%0,50; %0,75 ve %1) Spirulina platensis’'in yogurt-
larda streptokok ve laktobasil starter kiiltiirleri
tizerinde stimiile edici etkiler gosterdigini belir-
lemistir (26).

Guldas ve Irkin (2010) Streptococcus thermophilus,
Lactobacillus acidophilus ve Lactobacillus delbruec-
kii subsp.. bulgaricus'un % 0,5 ve %1 oranlarinda
Spirulina platensis tozu ilave edilmis yogurdun 30
glinliik depolanma stirecindeki etkilerini aragtir-
miglardir. Calisilan yogurt orneklerinde starter
kiiltiirlerin depolama siirecinde artis kaydettigi,
Str. thermophilus’un Lb. bulgaricus’tan daha ytik-
sek oldugu ve Lb. acidophilus’un ise her iki starter
kiiltiirden daha yiiksek artislar kaydettigi belir-
tilmistir (27).

Akca (2020), yogurt tiiretiminde Streptococcus
thermophilus, Lactobacillus bulgaricus, Bifidobacte-
rium animalis ve Lactobacillus acidophilus ile bir-
likte toz formda % 0,50, % 0,75 ve %1 Spirulina
platensis kullanmistir. %1 S. platensis katilmis
yogurt orneklerinde, Lactobacillus bulgaricus ve
Streptococcus thermophilus'un 28’er giinliik depo-
lama sonucunda, baslangi¢ ve kontrol grubuna
gore onemli derecede artis gosterdikleri belirtil-
mistir. Sonug olarak, Spirulina tozunun yogurt
tiretiminde kullanilmasimnin starter ve probiyotik
kiiltiirler tizerine stimiile edici etkisinin bulun-
dugu belirtilmistir (11).

Fadaei ve ark. (2013) feta peynirinde Spirulina
platensis’in Lactococcus suslarini  (Lactococcus
lactis subsp.. lactis, Lactococcus lactis subsp.. cre-
moris) stimiile edici etkisini belirlemeye yonelik
yaptiklar1 bir arastirmada, bakteri kiiltiirlerinin
farkli konsantrasyonlardaki (%0,3, %0,5, %0,8)
Spirulina ile 45 giinlitk depolama siiresince {ire-
melerinin desteklendigini belirlemislerdir.

Celekli ve ark. (2019), depolama siirecinde Lac-
tobacillus delbrueckii subsp.. bulgaricus agisindan
sadece kontrol grubunun 21. depolama giiniinde
istatistiksel olarak onemli derecede artis goster-
digini tespit etmislerdir; ancak diger konsant-
rasyonlarda (%0,25, 0,5, 1) depolama stirecinde

10

kaydedilen artislarin 6nemli derecede farklilik
gostermedigini belirlemislerdir (p>0,05). Buna
ragmen Spirulina platensis’in probiyotik bakteri-
lerin iireme/gelismesini destekleyecegi ve ayra-
nin besin kalitesini arttiracagina iliskin degerlen-
dirmede bulunmustur (24).

Bu ¢alismadan elde edilen bulgular 1s1ginda, S.
platensis metanol ekstraktlarinin ¢alisilan tiim
konsantrasyonlarinda test edilen yogurt ve pey-
nir starter kiiltiirleri (Streptococcus thermophilus,
Lactobacillus delbrueckii subsp.. bulgaricus ve Lac-
tococcus lactis subsp. cremoris ile Lactococcus lactis
subsp. lactis) lizerinde logaritmik diizeyde bir
stimiilasyon etkisinin olmadig1 goriilm{istiir.

Buna neden olarak da kullanilan algin ¢esidi,
formu ve ekstraktlarin elde edilis bigimlerinin
stimiilasyon etkisinin = degerlendirilmesinde
farkli sonuglarla karsilasilabilecegini diistindiirt-
miistiir. Bu nedenle arastirmanin tiim bu para-
metreler 1s18inda yeniden gozden gegirilerek
kurgulanmas: ve ¢alismanin hem in vitro hem de
in situ olarak yapilmasimin, stimiilasyon etkisini
degerlendirmede daha gergekgi veriler elde edil-

mesi i¢in gerek olduguna diistiniilmektedir.
5. Yazar Katkis1
Calismanin tasarimi, Verilerin analizi; IV

Calisma verilerinin elde edilmesi, Makale tasla-
ginin olusturulmasy; IV, BAO

[statistiksel analiz ve Makale taslaginin olustu-
rulmasi; SU

Igerik icin elestirisel gozden gegirme ve makale-
nin son onayinda gorev alan yazar; IV
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Leyla USLU’ya minnetlerimizi ifade ederken,
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dolay1 da tesekkiir ederiz.

7. Cikar Catismast

Cikar ¢atismasi yoktur.



Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

8. KAYNAKLAR

1. Park, Y. W. (Ed.). (2009). Bioactive components in milk
and dairy products. Wiley-Blackwell, Ltd. https://

doi.org/10.1002/9780813821504

2. Zamfir, M., Vancanneyt, M., Makras, L., Vaningel-
gem, F., Lefebvre, K., Pot, B., Swings, J., & De
Vuyst, L. (2006). Biodiversity of lactic acid bac-
teria in Romanian dairy products. Systematic and
Applied Microbiology, 29(6), 487-495. https://doi.
org/10.1016/j.syapm.2005.10.002

3. Visioli, F., & Strata, A. (2014). Milk, dairy produ-
cts, and their functional effects in humans: A
narrative review of recent evidence. Advances in

Nutrition, 5(2), 131-143. https://doi.org/10.3945/
an.113.005025

4. Panesar, P. S. (2011). Fermented dairy produ-
cts: Starter cultures and potential nutritional
benefits. Food and Nutrition Sciences, 2(1), 47-51.
https://www.scirp.org/journal/paperinformati-

on?paperid=3643

5. Tilocca, B., Costanzo, N., Morittu, V. M., Spina, A.
A., Soggiu, A., Britti, D., Roncada, P., & Piras, C.
(2020). Milk microbiota: Characterization met-
hods and role in cheese production. Journal of

Proteomics, 210, 103534. https://doi.org/10.1016/j.
jprot.2019.103534

6. Akan, E., Yerlikaya, O., Saygili, D., & Kinik, 0.
(2021). Farkl starter kiiltiir kullaniminin yogurt-
larin tekstiirel ve viskozite 6zelliklerine etkisi. Ege
Universitesi Ziraat Fakiiltesi Dergisi, 58(3), 377-383.

https://doi.org/10.20289/zfdergi.838079

7. Fisberg, M., & Machado, R. (2015). History of
yogurt and current patterns of consumption.
Nutrition Reviews, 73(suppl_1), 4-7. https://doi.
org/10.1093/nutrit/nuv020

8.Sasa, A., Sentiirk, F., Ustiindag, Y., & Erem, F. (2020).
Alglerin gida veya gida bileseni olarak kullanimi
ve saglik tizerine etkileri. Uluslararas: Miihendislik
Tasarim ve Teknoloji

Dergisi, 2(2), 97-110. https://dergipark.org.tr/tr/pub/
ijedt/issue/58095/800571

9. Kapoor, R, & Mehta, U. (1993). Effe-
ct of supplementation of blue green alga
(Spirulina) on outcome of pregnancy in rats. Plant
Foods for Human Nutrition, 43(1), 29-35. https://doi.

org/10.1007/BF01088093

10. Suna, G. (2020). Spirulina platensis ve Chlorel-
la wulgaris ile zenginlestirilmis probiyotik
beyaz peynir iiretiminin arastirilmasi (Tez No.
667454) [Yiiksek lisans tezi, Uludag Universitesi],

YOK Tez Merkezi.

11. Akga, S. (2020). Probiyotik Yogurtlarin Kali-
te Ozellikleri Uzerine Spirulina  Platensis’in
etkisi, (Tez No. 624962) [Yiiksek lisans tezi, Bur-
dur Mehmet Akif Ersoy Universitesi], YOK Tez
Merkezi.

12. El-Baz, F. K., El-Senousy, W. M., El-Sayed, A. B,,
& Kamel, M. M. (2013). In vitro antiviral and an-
timicrobial activities of Spirulina platensis extra-
ct. Journal of Applied Pharmaceutical Science, 3(12),
52-56.  https://www.researchgate.net/publicati-

on/287938821 In_vitro_antiviral and antimicro-
bial activities of Spirulina_platensis_extract

13. Parada, J. L., de Caire, G. Z., de Mul¢, M. C. Z,,
& de Cano, M. M. S. (1998). Lactic acid bacteria
growth promoters from Spirulina platensis. Inter-
national Journal of Food

Microbiology, 45(3), 225-228. https://doi.org/10.1016/
S50168-1605(98)00151-2

14. de Caire, G. Z., Parada, J. L., Zaccaro, M. C,, &
de Cano, M. M. S. (2000). Effect of Spirulina
platensis biomass on the growth of lac-
tic acid bacteria in milk. World Journal of
Microbiology ~ and  Biotechnology, 16,  563-
565. https://link.springer.com/artic-
1e/10.1023/A:1008928930174

15. Varga, L., Szigeti, ]J., Kovacs, R., Foldes, T, &
Buti, S. (2002). Influence of a Spirulina platensis
biomass on the microflora of fermented ABT

milks during storage (R1). Journal of Dairy

Science, 85(5), 1031-1038. https://doi.org/10.3168/
jds.50022-0302(02)74163-5

16. Gyenis, B., Szigeti, ]J., Molnar, N., & Varga, L.
(2005). Use of dried microalgal biomasses to
stimulate acid production and growth of
Lactobacillus ~ plantarum  and
faecium in milk. Acta Agraria Kaposvdriensis, 9(2),
53-59. https://journal.uni-mate.hu/index.ph

aak/article/view/1744

17. Mocanu, G-D., Botez, E., Nistor, O. V., Andro-
noiu, D. G., & Vldsceanu, G. (2013). Influence of
Spirulina platensis biomass over some star-
ter culture of lactic bacteria. Journal of
Agroalimentary Processes and Technologies, 19(4),

474-479.  https://www.researchgate.net/publica-
tion/271135301_Influence_of_Spirulina_platen-

sis_biomass_over_some_starter_culture_of_lac-

Enterococcus

tic_bacteria

18. Molino, A., Iovine, A., Casella, P., Mehariya, S., Chi-
anese, S., Cerbone, A., Rimauro, J., & Musmarra, D.
(2018). Microalgae characterization for conso-

11


https://doi.org/10.1002/9780813821504
https://doi.org/10.1002/9780813821504
https://doi.org/10.1016/j.syapm.2005.10.002
https://doi.org/10.1016/j.syapm.2005.10.002
https://doi.org/10.3945/an.113.005025
https://doi.org/10.3945/an.113.005025
https://www.scirp.org/journal/paperinformation?paperid=3643
https://www.scirp.org/journal/paperinformation?paperid=3643
https://doi.org/10.1016/j.jprot.2019.103534
https://doi.org/10.1016/j.jprot.2019.103534
https://doi.org/10.20289/zfdergi.838079
https://doi.org/10.1093/nutrit/nuv020
https://doi.org/10.1093/nutrit/nuv020
https://dergipark.org.tr/tr/pub/ijedt/issue/58095/800571
https://dergipark.org.tr/tr/pub/ijedt/issue/58095/800571
https://doi.org/10.1007/BF01088093
https://doi.org/10.1007/BF01088093
https://www.researchgate.net/publication/287938821_In_vitro_antiviral_and_antimicrobial_activities_of_Spirulina_platensis_extract
https://www.researchgate.net/publication/287938821_In_vitro_antiviral_and_antimicrobial_activities_of_Spirulina_platensis_extract
https://www.researchgate.net/publication/287938821_In_vitro_antiviral_and_antimicrobial_activities_of_Spirulina_platensis_extract
https://doi.org/10.1016/S0168-1605(98)00151-2
https://doi.org/10.1016/S0168-1605(98)00151-2
https://link.springer.com/article/10.1023/A:1008928930174
https://link.springer.com/article/10.1023/A:1008928930174
https://doi.org/10.3168/jds.S0022-0302(02)74163-5
https://doi.org/10.3168/jds.S0022-0302(02)74163-5
https://journal.uni-mate.hu/index.php/aak/article/view/1744
https://journal.uni-mate.hu/index.php/aak/article/view/1744
https://www.researchgate.net/publication/271135301_Influence_of_Spirulina_platensis_biomass_over_some_starter_culture_of_lactic_bacteria
https://www.researchgate.net/publication/271135301_Influence_of_Spirulina_platensis_biomass_over_some_starter_culture_of_lactic_bacteria
https://www.researchgate.net/publication/271135301_Influence_of_Spirulina_platensis_biomass_over_some_starter_culture_of_lactic_bacteria
https://www.researchgate.net/publication/271135301_Influence_of_Spirulina_platensis_biomass_over_some_starter_culture_of_lactic_bacteria

Var et al.

19.

20.

21.

22.

23.

24.

25.

26.

12

lidated and new application in human food,
animal feed Internati-
onal Journal of Environmental Research and

Public Health, 15(11), 2436. https://doi.org/10.3390/

ijerph15112436

Fadaei, V. Mazinani, S., & Khosravi-Dara-
ni, K. (2013). Influence of Spirulina platensis

and nutraceuticals.

powder of Lactococcus  stra-
ins in probiotic UF feta cheese containing
Mentha longifolia L. International Journal of Biology

and Biotechnology, 10(3), 475-478.

on viability

Martelli, F., Alinovi, M., Bernini, V., Gatti, M., &
Bancalari, E. (2020). Arthrospira platensis as natural
fermentation booster for milk and soy fermented

beverages. Foods, 9(3), 350. https://doi.org/10.3390/
f00ds9030350

Kaushik, P., & Chauhan, A. (2008). In vitro antiba-
cterial activity of laboratory grown culture of Spi-
rulina platensis. Indian Journal of Microbiology, 48(3),

348-352. https://doi.org/10.1007/s12088-008-0043-
0

Elshouny, W. A. E., El-Sheekh, M. M., Sabae, S. Z.,
Khalil, M. A., & Badr, H. M. (2017). Antimicrobial
activity of Spirulina platensis against aquatic ba-
cterial isolates. Journal of Microbiology, Biotechno-
logy and Food Sciences, 6(5), 1203-1208. https://doi.

org/10.15414/jmbfs.2017.6.5.1203-1208

Gheda, S. F., & Ismail, G. A. (2020). Natural pro-
ducts from some soil cyanobacterial extracts with
potent antimicrobial, antioxidant and cytotoxic
activities. Anais da Academia Brasileira de Ciénci-

as, 92(2), €20190934. https://doi.org/10.1590/0001-
3765202020190934

Celekli, A., Alslibi, Z. A., & Bozkurt, H. (2019).
Influence of incorporated Spirulina platensis on
the growth of microflora and physicochemical
properties of ayran as a functional food. Algal
Research, 44, 101710. https://doi.org/10.1016/j.al-
£al.2019.101710

Bhowmik, D., Dubey, J., & Mehra, S. (2009). Pro-
biotic efficiency of Spirulina platensis stimulating
growth of lactic acid bacteria. World Journal of
Dairy & Food Sciences, 4(2), 160-163. https://api.se-

manticscholar.org/CorpusID:30860238

Aydemir, S., & Oner, Z. (2020). Farkli konsantras-
yonlarda Spirulina platensis eklenmis yogurtlarin
kimyasal ve mikrobiyolojik 6zellikleri. Siileyman
Demirel Universitesi Fen Bilimleri Enstitiisii Dergisi,

24(3), 553-565. https://doi.org/10.19113/sdufen-
bed.534480

27. Guldas, M., & Irkin, R. (2010). Influence of Spiruli-

na platensis powder on the microflora of yoghurt
and acidophilus milk. Mijekarstvo, 60(4), 237-243.

https://hrcak.srce.hr/62548


https://doi.org/10.3390/ijerph15112436
https://doi.org/10.3390/ijerph15112436
https://doi.org/10.3390/foods9030350
https://doi.org/10.3390/foods9030350
https://doi.org/10.1007/s12088-008-0043-0
https://doi.org/10.1007/s12088-008-0043-0
https://doi.org/10.15414/jmbfs.2017.6.5.1203-1208
https://doi.org/10.15414/jmbfs.2017.6.5.1203-1208
https://doi.org/10.1590/0001-3765202020190934
https://doi.org/10.1590/0001-3765202020190934
https://api.semanticscholar.org/CorpusID:30860238
https://api.semanticscholar.org/CorpusID:30860238
https://doi.org/10.19113/sdufenbed.534480
https://doi.org/10.19113/sdufenbed.534480
https://hrcak.srce.hr/62548

TOROS UNIVERSITY

JOURNAL OF FOOD, NUTRITION AND GASTRONOMY

Research Article | Arastirma Makalesi

The effect of respiratory problems and nutritional
characteristics of children on sleep quality and
influencing factors: A descriptive study

Cocuklarin solunum problemlerinin ve beslenme ozelliklerinin uyku
kalitesi tizerindeki etkisi ve etkileyen faktorler: Tamimlayici bir calisma

Ferhat Giinerigok ©* Suzan Yildiz

Ali Alpak ©*

2 Aysegiil Simsek © 3

1 Istanbul University- Cerrahpasa, Institute of Postgraduate Education, Child Health and Diseases Nursing Doctorate Program,

Istanbul, Tiirkiye

2 Istanbul University-Cerrahpasa, Florence Nightingale Faculty of Nursing, Department of Pediatric Nursing, Istanbul, Tiirkiye

3 Marmara University, Faculty of Health Sciences, Department of Pediatric Nursing, Istanbul, Tiirkiye

4 Basaksehir Cam and Sakura City Hospital, Department of Sleep, istanbul, Tiirkiye

Article info
Keywords:

Nutrition, Pediatrics, Polysomnography, Sleep Quali-
ty, Sleep Problem.

Anahtar Kelimeler:

Beslenme, Pediatri, Polisomnografi, Uyku Kalitesi,
Uyku Problemi.

Received: 18.03.2025
Accepted: 08.05.2025
E-ISSN: 2979-9511
DOI: 10.58625/jfng-2872

Giinerigok et al.; The effect of respiratory problems
and nutritional characteristics of children on sleep
quality and influencing factors: A descriptive study

Available online at https://jfng.toros.edu.tr

Corresponding Author(s):
* Ferhat Glinerigok

gunerigokferhat@gmail.com

Abstract

The aim of this study was to determine the effect
of respiratory problems and nutritional charac-
teristics on sleep quality in children and the fac-
tors related to this effect. This descriptive and
cross-sectional study was conducted in a hos-
pital between October 2023 and July 2024. Data
were collected using child information form and
Pediatric Sleep Questionnaire: Sleep-disordered
breathing subscale. Data were analyzed by com-
puter with 95% confidence interval. A total of
101 children with an average age of 7.3+3.7 years
and their mothers participated in the study. The
mean sleep quality scale score was 0.22 points.
Scale score and number of snacks (p=0.033) and
time (p=0.046), daytime sleep status (0.000) and
duration of sleep (p=0.000), nighttime awakenings
(p=0.023) and number of awakenings (p=0.030),
Feature of the room where he sleeps (p=0, 006),
presence of health problems (p=0.004), respiratory
disorders (p=0.000) and presence of attention-defi-
cit-hyperactivity-disorder and sleep disturbance
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diagnosed by polysomnography (p=0.000). The
health of their mothers was also found to be an
important factor. In order for children to have a
healthy growth and development period, their
sleep needs should be met in a healthy way. It
is important to ensure sleep and nutritional reg-
ularity for sleep quality. It was observed that
individual and family-based interventions are
necessary for a healthy sleep pattern.

Ozet

Solunum ve beslenme sorunlar1 ¢ocuklarda
uyku kalitesini etkileyen faktorlerden biridir.
Bu ¢alismanin amaci, ¢ocuklarda solunum prob-
lemleri ve beslenme 6zelliklerinin uyku kalitesi
tizerine etkisini ve bu etkiyle iligkili faktorle-
ri belirlemektir. Tanimlayict ve kesitsel tipteki
bu calisma Ekim 2023-Temmuz 2024 tarihleri
arasinda bir hastanede yiiriitiilmiistiir. Veriler
cocuk bilgi formu ve Pediatrik Uyku Anketi:
Uykuda solunum bozukluklar: alt dlgegi kul-
lanilarak toplanmustir. Veriler bilgisayar orta-
minda %95 giiven araliginda analiz edilmistir.
Calismaya yas ortalamas1 7,3+3,7 yil olan top-
lam 101 ¢ocuk ve anneleri katilmigtir. Ortalama
uyku kalitesi 6lgegi puam 0,22 idi. Olgek puani
ile ara 6giin sayis1 (p=0,033) ve zamanu (p=0,046),
glindiiz uyuma durumu (0,000) ve uyuma siiresi
(p=0,000), gece uyanma durumu (p=0,023) ve
uyanma sayist (p=0,030), uyku ortamini biriyle
paylasma durumu (p=0,006), saglik problemi
varlig1 (p=0,004) solunum bozukluklar1 (p=0,000)
ve dikkat-eksikligi-hiperaktivite-bozuklugu var-
l1g1 ve polisomnografi ile teghis edilen uyku bo-
zuklugu (p=0,000) arasinda anlamlilik saptand.
Annelerinin saghgi da 6nemli bir faktor olarak
bulunmustur. Cocuklarin saglikli bir biiyiime
ve gelisme donemi gegirebilmeleri icin uyku
ihtiyaclarinin saglikli bir sekilde karsilanmasi
gerekmektedir. Uyku kalitesi igin uyku ve bes-
lenme diizeninin saglanmasi 6nemlidir. Saglikl
bir uyku diizeni igin bireysel ve aile temelli mii-
dahalelerin gerekli oldugu goriilmustiir.
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INTRODUCTION

Sleep is critical for children’s physical, cognitive
and emotional development.  Problems
related to physiological systems such as the
gastrointestinal system and respiratory system
can affect sleep. For example, respiratory
problems such as Obstructive Sleep Apnea
(OSA) cause upper airway obstruction during
sleep, making it difficult for children to enter a
healthy sleep process (1). According to studies,
OSA affects approximately 1-5% of children
and can lead to growth, learning and behavioral
problems (2). In a study conducted on children
aged 6-10 years in Turkey, 62.9% of children
were found to have sleep problems (3). The most
common sleep problems are difficulty falling
asleep, night awakenings and sleep-disordered
breathing. In addition, it has been reported that
sleep-disordered breathing symptoms increase
with advancing age and this situation negatively

affects the general health of children (19).

Scales can be used to assess sleep quality (20).
Sleep scales often help to assess children’s
sleep patterns and symptoms associated with
sleep disorders based on parental observation.
However, objective measurement methods such
as polysomnography (PSG) are also needed.
Thus, it can be used as a supportive tool in
screening sleep disorders in larger populations
and in clinical evaluations (4). Polysomnography
is one of the gold standard methods in the
diagnosis of sleep disorders. It evaluates sleep
quality by measuring many biophysiological
parameters such as brain waves, eye movements,
muscle activity, heart rhythm and respiratory
patterns during sleep while the child is sleeping
5, 6).

Respiratory problems during sleep can lead to
decreased sleep duration, frequent awakenings
and sleep interruptions in children and may cause
long-term consequences such as attention deficit,
learning difficulties and behavioral problems
(1). Therefore, early detection and treatment of
respiratory problems in children is important.
When sleep is considered in line with the United
Nations Sustainable Development Goals (SDGs),
it is seen that it is an important factor in areas
such as health and quality of life, ending hunger
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and quality education (7). If sleep is of good
quality, the child grows and develops healthily.
At the same time, their cognitive, social and
emotional characteristics mature. For this reason,
it is necessary to carry out studies to improve
sleep quality. In this regard, it is important to
first determine the presence of the problem and
to identify the factors affecting the problem. In
this study, the effects of respiratory disorders on
sleep quality in children will be discussed and
the importance of this relationship in terms of
children’s general health will be evaluated. At the
same time, it will be discussed how approaches
to the management of respiratory diseases can
play a role in improving sleep quality. Based on
this information, our study aims to determine
the effect of respiratory problems and nutritional
characteristics on sleep quality in children and
the factors related to this effect.

MATERIAL AND METHODS

Study design
It is descriptive and cross-sectional.
Research questions

e What is the extent to which the presence of
respiratory problems affects sleep quality?

e What factors affect sleep quality in children
with respiratory problems?

e Does nutrition affect sleep quality?

e How do parental health and environmental
factors affect sleep quality in children with
respiratory diseases?

Participants

The study was conducted between October 2023
and July 2024 with children who applied to the
pediatric outpatient clinic of a hospital. The
population of the study consisted of children
who applied to the outpatient clinic within the
specified date range, and all children who met
the inclusion criteria were selected from the
population by non-probability random sampling
method. The inclusion criteria were knowing
Turkish and being younger than 18 years of
age, while the exclusion criteria were cognitive
or neurological disease (acute or chronic). The

study was completed with 101 children.
Data collection tools

Data were collected using a child information
form and the Pediatric Sleep Questionnaire:
Sleep-disordered breathing subscale.

Child information form: It consists of 3
sections including information about the child
(sociodemographic information, respiratory and
nutritional characteristics), information about
the family and information about the child’s
sleep and pattern, and a total of 55 questions.

Pediatric  Sleep  Questionnaire:  Sleep-
disordered breathing subscale (PSQ: SBS); It
was developed in 2001 and adapted to Turkish
in 2011 (21, 22). The scale consists of 22 questions
and 4 sub-dimensions (insomnia=4 items,
snoring=4 items, attention deficit=6 items and
other problems=8 items) in 3-point Likert type.
Those who answer yes to the items score 1 point,
while other answers are recorded as 0. The
number of yes responses in the scale is divided
by the number of items. The result ranges from
0.0 to 1.0 and scores above 0.33 are considered
positive and indicate the risk of pediatric sleep-
related breathing disorder. The total Cronbach’s
Alpha value of the scale was reported to be 0.83
(22), while it was found to be 0.64 in our study.

Data collection

After obtaining the necessary scale permission
and institutional permission, ethics committee
approval was obtained. Then, the data were
collected by one of the researchers working in
the unit where the study would be conducted
and taking part in the research team. After verbal
and written information was given about the
purpose of the study, the study was conducted
with those who agreed to participate. Data
were collected by face-to-face interview method
(about 15-20 minute).

Data analysis

The data obtained from the study were analyzed
with a computer- supported statistical program
(SPSS, v26). In the first stage, frequency analysis
was performed. Mean, minimum, maximum,
standard deviation and median values of
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continuous data and number and percentages
of categorical data were calculated. Normality
distributions were examined with Shapiro Wilk
test. Then, comparisons between scale mean
scores and variables were measured by Chi-
Square Test, Ona Way Anova, Kruskal Wallis
Test, Mann Whitney U-Test, and Pearson Chi-
square test. Significance was accepted at 95%
confidence interval.

Ethical aspects of the study

The necessary scale use permission, hospital
permission and ethics committee approval (dated
22.11.2022 and numbered 22-131) were obtained
before the study. In addition, the parents of the
children and the children in a language they
could understand were informed about the
study and their verbal and written informed
consent was obtained. Helsinki Declaration of
Human Rights was followed in the study.

RESULTS

The distribution of the characteristics of the
children and their comparison with the scale
score are shown in Table 1. Accordingly, it was
determined that the mean age of the children
was 7.3£3.7 years, 52.5% were male and 37.6%
attended kindergarten. 70.3% of the children
had health problems (esophageal reflux, asthma,
bronchitis, hyperactivity, allergic asthma)
and 78.2% of those with health problems had
respiratory problems and 24.8% used regular
medication due to health problems. In addition,
9.9% had attention deficit hyperactivity disorder
(ADHD).

Table 2 shows the distribution of sleep
characteristics of the children and their
comparison with the scale score. Accordingly, it
was determined that the children slept for a mean
of 1.1+1.14 hours during the day and 8.2+1.36
hours at night. 35.6% of the children woke up at
night. 42.6% of the children had sleep problems,
but only 4% of them came to the hospital because

Table 1. Distribution of child-related characteristics and comparison with scale score

PSQ: SBS
Characteristics Mean+Sd Min-max (Med)
P
Age of the child (years) 7.3£3.7 3-17 (6) *0.167
Number of siblings (including self) 1.5+0.9 1-7 (1) *0.505
n 0/0
Girl 48 475
Gender **0.691
Boy 53 52.5
Kindergarten 38 37.6
Primary School 37 36.6
Education level - ***0.179
Middle School 16 15.8
High School 10 9.9
Yes 71 70.3
Presence of health problems **0.004
No 30 29.7
Presence of problems with the respiratory | Yes 79 78.2 +40.000
system No 22 21.8 )
Yes 10 9.9
Presence of ADHD **0.000
No 91 90.1
Yes 25 24.8
Medication use **0.466
No 76 75.2
TOTAL 101 100
Sd: Standard derivation; min: minimum; max: maximum; med: Median; n: number; %: percentage; *One-way Anova; **Mann Whitney U
test; ***Kruskal Wallis test; p<0.05
PSQ: SBS= Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale; ADHD: Attention deficit hyperactivity disorder
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Table 2. Distribution of the child’s sleep characteristics and comparison with the scale score

PSQ: SBS
Characteristics Mean*Sd Min-max (med)
P
Daytime sleep duration (hours) 1.1+1.1 0-3 (1) *0.000
Night sleep duration (hours) 8.2+1.3 5-10 (8) *0.130
Number of awakenings from sleep at night 1.2+1.9 0-8 (0) *0.030
n %
Diagnosis by Yes 16 15.8 £40.000
polysomnography No 85 84.2 '
o Darkness 75 74.3
Type of lighting Brightness 4 40 #0.160
while sleeping
Night light 22 21.8
In own room 43 42,6
In the same room
Feature of the room with siblings 25 24.8 40 006
where he sleeps
In. the same room 13 37
with parents
Presence of sleep Yes 43 42.6
**0.000
problems No 58 57.4
Presence of daytime | Yes 55 54.5 50,000
sleepiness No 46 45.5 '
Awakening from Yes 36 35.6 40,023
night sleep No 65 64.4 '
Admission to Yes 4 4.0
hospital with sleep **0.357
No 97 96.0
problems
Prayers 2 2.0
By itself 45 44.6
Reading a book 31 30.7
Music 4 4.0
Child’s sleep routine | The Game 2 2.0 **0.624
Shaking to sleep 3 3.0
Hug, kiss 3 3.0
Sleeping with your 1 10.9
mother
. Primary Middle High
Kindergarden school school school
Sleep support By itself 6 (15.8) 18 (48.6) | 16 (100.0) | 10 (100.0)
person Her mother 22 (57.9) 10 (27.0) 0 (0.0) 0 (0.0) +44%0.000
Father 0(0.0) 1(2.7) 0 (0.0) 0(0.0)
One of the parents 10 (26.3) 8 (21.6) 0 (0.0) 0(0.0)
TOTAL
Sd: Standard derivation; min: minimum; max: maximum; med: Median; n; number; 5: percentage; *One-way Anova; **Mann Whitney U
test; ***Kruskal Wallis test; ****Pearson Chi-square test; p<0.05
PSQ: SBS= Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale
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of sleep problems, while 15.8% were diagnosed
with sleep disorders by polysomnography.
42.6% of the children slept alone in their own
room and 74.3% of them slept in the dark. Only
9.9% slept alone in their own bed and room.

Table 3 shows the nutritional characteristics
of the children and their comparison with the
scale score. Accordingly, it was determined that
the mean weight of the children was 23.9+15.08
kilograms and they had 3.3+0.6 main meals and
2.1+0.74 snacks during the day. When the last
feeding time at night was analyzed, it was found
that 38.6% of the children fed between 20:01-
22:00, 28.7% used vitamins, 28.7% had allergies,
and dust allergy was reported most frequently
with 18.9%.

The distribution of the characteristics of the
child’s mother and their comparison with the

scale score are presented in Table 4.

Table 5 shows the total and subscale mean scores
of the “Pediatric Sleep Questionnaire: Sleep-
disordered breathing subscale” shows the total
and subscale mean scores. Accordingly, the
mean total score was 0.22 (min-max: 0.0-0.5).
There was a statistically significant difference
between the scale score and the presence of
health problems (p=0.004), respiratory problems
(p=0.000) and ADHD (p=0.000) (Table 1). A
statistically significant difference was found
between the scale score and daytime sleeping
status  (p=0.000), daytime sleep duration
(p=0.000), nighttime waking status (p=0023),
nighttime waking frequency (p=0.030), presence
of sleep problems (p=0.000), diagnosis of sleep
disorder by polysomnography (X2= 32.168;
p=0.000), feature of the room where he sleeps
(p=0,006) and having someone with them

Table 3. Distribution of the child’s nutrition characteristics and comparison with the scale score

PSQ: SBS
Characteristics Mean+Sd Min-max (Med)
p
Weight of the child (kilogram) 23.9+15.0 10-74 (18) *0.260
Number of main meals 3.3x0.6 2-5(3) *0.464
Number of snacks 2.1+0.7 1-3(2) *0.033
n %
18:00-20:00 26 25.7
. . 20:01-22:00 39 38.6
Last feeding at night **%0.046
22:01-24:00 26 25.7
00:01-02:00 10 10.0
Yes 29 28.7
Vitamin use **0.252
No 72 71.3
Presence of allergy Yes 29 28.7
**0.315
No 72 71.3
Dust 19 66.0
Drugs 3 10.2
Walnut 2 6.8
Banana 1 34
Cause of allergy ***0.074
Perfume 1 34
Mosquito 1 3.4
Virus 1 3.4
Egg White 1 3.4
TOTAL 101 100

test; ***Kruskal Wallis test; p<0,05

Sd: Standard derivation; min: minimum; max: maximum; med: Median; n; number; 5: percentage; *One-way Anova; **Mann Whitney U

PSQ: SBS= Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale
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Table 4. Distribution of characteristics of the child’s mother and comparison with the scale score

PSQ: SBS
Characteristics Mean+Sd Min-max (med)
p
Age of mother 33.35.7 24-49 (32) *0.079
Current stress score 6.8+2.1 1-10 (7) *0.110
n %
Literate 4 4.0
Illiterate 2 2.0
Mother’s education level Primary / Secondary School 38 37.6 *#0.309
High School 6 5.9
University and above 51 50.5
1 44 43.6
Number of children 2 35 34.7 **0.191
3 and above 22 21.7
Nurse/midwife support after Yes 21 20.8 0,020
pregnancy No 80 79.2 )
Yes 65 64.4
Is there support after childbirth **0.101
No 36 35.6
Yes 52 51.5
Husband support **0.040
No 49 48.5
Yes 28 27.7
Health problems in the mother **0.001
No 73 723
Yes 29 28.7
Medication use **0.001
No 72 713
Yes 26 25.7
Use of maternal vitamins **0.362
No 75 743
No expectations 52 51.5
;l"ll;z;nother s expectation of her own Normal sleep patterns 12 11.9 **%0.049
Being sleepy 37 36.6
Feeding 40 234
Bathroom 28 l6.4
Dressing 9 53
In which areas of childcare do you Sleep 33 193 440,187
most need help * Education 38 222 ’
Breastfeeding 29
Disease 1.8
Other 15 8.8
Yes 11 10.9
Sleep problems in siblings **0.446
No 90 89.1
No 96 95.0
It got better when I grew up 1 1.0
We haven’t found a solution 1 1.0
Sibling sleep problem solution yet ’ **0.858
With herbal medicine under 1 1.0
doctor’s supervision ’
Spontaneous 2 2.0
TOTAL 101 100

Sd: Standard derivation; min: minimum; max: maximum; med: Median; n: number; %: percentage; *One-way Anova; **Mann Whitney U
test; ***Kruskal Wallis test; p<0,05; * More than one answer was given.

PSQ: SBS= Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale
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while sleeping (p=0.000) (Table 2). There was a
statistically significant difference between the
scale score and the number of snacks (p=0.033)
and the time of last feeding at night (p=0.046)
(Table 3). When the scale score was compared
with the characteristics of the child’s mother,
a statistically significant difference was found
between the scale score and the support received
from the spouse and health professionals during
pregnancy (p=0.020), the presence of health
problems in herself (p=0.001), medication use
(p=0.001) and expectations from her own sleep
(p=0.049).

DISCUSSION AND CONCLUSION

In this study, the links between children’s sleep
patterns, eating habits, health status, presence of
respiratory problems and factors related to their
mothers were examined and important findings
were obtained. The results of the study were
compared and interpreted with similar studies
in the literature.

Sleep is one of the basic needs for healthy growth
and development of children. When sleep quality
is impaired, all biopsychosocial systems are
affected both directly and indirectly. There are
many intrinsic and extrinsic factors that affect
sleep. Extrinsic factors are mostly environmental
factors such as noise, heat, light, pillow. Intrinsic
factors consist of characteristics related to the
child (23). When we look at the factors affecting
sleep quality, nutrition can take the lead.
Nutrition type (main meal, snack), frequency,
duration or content may affect sleep. Especially
pre-sleep eating habits may negatively affect
sleep (8). Considering the results obtained in our
study, it was determined that the frequency of
snacks affected sleep quality. Especially the high

number of evening snacks and the last snack
close to sleep negatively affected sleep quality
and caused respiratory problems during sleep.
Other studies have also reported a relationship
between diet and sleep (24, 25). In particular, it
has been reported that irregular eating habits
and excessive consumption of snacks may
negatively affect sleep quality (26). One of
the factors affecting sleep patterns may be the
content of dinner or snacks. It has been reported
that carbohydrate-dominated dinners may
shorten sleep duration, whereas a balanced diet
in terms of protein and healthy fats is associated
with better sleep (16). This information shows
that children’s snacks or main meals should be
organized considering their sleeping hours. In
our study, the frequency of snacks and the time of
the last meal before bedtime were found to affect
the scale score (Table 3). It should be kept in mind
that establishing a regular sleep and nutrition
routine is important for the regularity of the
child’s life as well as growth and development.

Among the factors affecting sleep quality is
whether the child meets his/her daily sleep needs.
It is important that the child completes a daily,
age-appropriate sleep period (27). Sleep can be in
the form of daytime and nighttime sleep, or only
nighttime sleep as the age progresses. Daytime
sleep time and nighttime sleep time should be
regular and balanced. If the child takes daytime
naps at different times and for varying durations
every day, or if daytime naps are skipped
when they should be taken, this directly affects
nighttime sleep. The shorter the time between
daytime sleep and nighttime sleep, the routine
of falling asleep and waking up at night may be
disrupted (28). In our study, it was determined
that the daytime sleep duration of sleep quality

Table 5. Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale total and subscale mean scores

Questionnaire Mean*Sd Min-Max Med
Total 0.2+0.1 0.0-0.5 0.2
Snoring 0.1z0.2 0.0-1.0 0.0

PSQ:SBS Inattention 0.0+0.2 0.0-1.0 0.0
Sleepiness 0.4+0.2 0.0-1.0 0.5
Other problems 0.2+0.1 0.0-0.6 0.1

Sd: Standard derivation; Min: minimum; max: max: maximum; Med: median

PSQ: SBS= Pediatric Sleep Questionnaire: Sleep-disordered breathing subscale
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was short and the child woke up at least once a
night. Studies on sleep disorders have revealed
that children who wake up frequently during
the night have negative effects on both cognitive
and physical development (10). It has also been
reported that inadequate sleep duration and
quality are closely related to school achievement,
attention span and emotional regulation in
children (29). This suggests that there is a balance
between daytime sleep and nighttime sleep.

Of course, it is not correct to attribute sleep
quality only to sleep routine or regularity. The
presence of a disease in the child may also affect
this (10). In our study, it was determined that
the majority of the children had health problems
(physical or psychosocial) and 78.2% of them
had a disorder related to the respiratory system.
In addition, these problems were found to affect
sleep quality (p<0.001). In previous studies,
respiratory disorders and attention deficit-
hyperactivity disorders (ADHD) have been
shown to negatively affect sleep duration and
quality (12). In particular, obstructive sleep apnea
syndrome has been reported to be associated
with daytime sleepiness and decreased cognitive
performance in children (11). In children with
ADHD, problems such as difficulty falling
asleep, frequent awakenings and short sleep
duration were reported to be more common (30).
Considering that frequent awakenings at night
affected sleep quality in our study, it can be said
that this is an issue that should be emphasized.

Not only physical factors but also psychosocial
factors can affect sleep quality in children (31).
The child’s sleep routine and the characteristics
of the sleeping environment affect this situation
(32). Children need a routine and order during
growth and development (33). Based on this,
it is important to establish a sleep routine as
of infancy. In the sleep routine, organizing the
sleep environment is the foremost practice.
Answers to questions such as where the child
sleeps, with whom and how the child sleeps
should be organized. If the child is young, he/
she may need a pre-sleep routine and support
while sleeping (parent, sleeping object, toy,
reading a book, listening to music). These
make it easier for the child to fall asleep and

improve sleep quality (29). In our study, it was
determined that the average age of the children
was 7 years, 74.3% of them slept in the dark,
29.7% read books before sleep, 32.7% slept alone
in their own room and 24.8% slept in the same
room with their siblings. It was also determined
that the sleep quality of children was affected
by the people they shared their rooms with and
the support of a caregiver during sleep (49.5%
maternal support). In the literature, it has been
reported that children sharing a room with their
parents may create a sense of security, especially
at an early age, but may delay the development
of independent sleep habits (13). At the same
time, bedtime routines (e.g., a regular bedtime,
reading books and avoiding electronic devices)
have been shown to improve sleep quality in
children (34). Although most of the children in
our study were found to have a bedtime routine,
the number of children who slept in the same
room with their parents was also high, and the
lower-than-average sleep quality (PSG: SBS =
0.2 points) was attributed to this. In line with
this information, it is important to diagnose
the presence of a sleep problem and to make
improvements accordingly. Sleep disorders can
be diagnosed by polysomnography. However,
as reported in the literature, the rate of sleep
disorder diagnosis was very low in our study
(15.8%). Among the reasons for this, it is thought
that parents do not perceive sleep problems as a
disease, and the findings of our study are in this
direction. In addition, it is thought that the effect
of lack of sleep routine on sleep disorders is not
known.

The knowledge of parents, especially the mother,
who is the primary caregiver, is important in
establishing a sleep routine. In addition, it is
known that the psychological and physical
health status of mothers affects their role in
child care and this is reflected in children’s sleep
habits (15). In particular, it has been reported
that mothers’” depression and anxiety levels
may directly affect their children’s sleep quality
(14). When the findings related to the mothers
were analyzed, it was determined that 27.7%
of the mothers had health problems, about half
of them had insufficient sleep and almost all of
them needed support in child care. In previous
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studies, it has been emphasized that mothers’
sleep deprivation is linked to children’s sleep
patterns and that family stress can negatively
affect this process (17). In particular, it has been
reported that the importance that parents attach
to sleep is a critical factor in determining the
duration and quality of children’s sleep (18).

In conclusion, it was determined that children’s
existing health problems, especially respiratory
problems, the presence of attention deficit
hyperactivity disorder, the presence of daytime
sleep and duration of sleep, the type of lighting
while sleeping, sharing the sleeping room
and the presence of a supportive person while
sleeping, night waking status and frequency
of waking, the presence of sleep problems
and having a diagnosis of sleep disorder with
polysomnography affected the scale score. It was
also found that the number of snacks and feeding
time of the child also affected the scale score.

The findings of our study are in line with the
United Nations Sustainable Development Goals
(SDG) goal 3: “Health and Quality of Life”. At
the same time, considering the need to support
children’s mental health and psychosocial
well-being, which is emphasized by the World
Health Organization (WHO) and the United
Nations Children’s Fund (UNICEF), our study
findings are in parallel (35). A healthy growth
and development process (biopsychosocial) is
necessary for health and quality of life, and it is
important that nutrition and sleep requirements
are met in a healthy, equal and balanced manner.

In line with this information, it can be said that
sleep is an important factor in maintaining
healthy growth and development. It can also
be concluded that nutrition is also an important
component. Nutrition affects sleep, sleep affects
growth and development, and this turn continues
throughout life with rapid direct or direct effects.
For healthy sleep and nutrition behaviors, it may
be recommended to support children starting
in the family, especially to adopt family-child
centered approaches. Such studies on children’s
sleep patterns and health status contribute to
the realization of the SDGs and support efforts
to build a healthier and more sustainable
future. Future research is recommended to
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include interventions that improve individual
sleep habits. Increasing the number of studies
including children’s food diaries in which
nutrition-related characteristics are examined in
depth may facilitate the planning of strategies to
address sleep-nutrition related problems.

Limitations of the study

The limitation of the study is that it was a single-
center study. Another limitation of the study
is that children’s food diaries were not kept.
Although the lack of similar studies comparing
polysomnography, nutrition and sleep-related
characteristics in children while evaluating sleep
quality limits the possibility of discussion, the
fact that it is one of the pioneering studies in the
literature is a strength of the study.
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Abstract

The study assessed the acceptability and nutritional
potential of instant pap (Ogi) enriched with L. togolana
stem powder (LTSP). Powdered Sorghum seed and L.
togolana stem bark was used to create 4 formulas with
different concentration combinations: IOF (100% Ogi
flour); LIO1 (95% Ogi flour + 5% LTSP); LIO2 (90%
Ogi flour + 10% LTSP) and LIO3 (85% Ogi flour + 15%
LTSP). Proximate analysis was determined using the
AOAC method, and the concentrations of vitamins
and minerals were determined using AAS. The sensory
attributes results suggested that LIO1 instant Ogi
with 5% LTSP maintained acceptability (8.02+0.79).
Additionally, enriching Ogi with LTSP significantly (p <
0.05) increased its fiber, ash, and carbohydrate contents
(from 3.46% to 3.90%, 1.39% to 2.97%, and 70.03% to
73.55%, respectively), while decreasing its moisture,
fat, and protein contents (from 9.07% to 7.00%, 3.42%
to 2.06%, and 12.65% to 10.62%, respectively). The
enriched pap (Ogi) has higher (p<0.05) vitamins (B1, B2,
B3, B6, B9, C, and E), and minerals (Zn, Fe, Ca, P, and K)
contents. The study concluded that L. togolana stem bark
powder increases the nutritional content of the instant
Ogi and its acceptability.
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Ozet

Bu c¢alisma, L. togolana govde tozu (LTSP) ile
zenginlestirilmis hazir musir lapasinin (Ogi) kabul
edilebilirligini vebesin potansiyelinidegerlendirmistir.
Toz halinde sorgum tohumu ve L. togolana
govde kabugu kullanilarak farkli konsantrasyon
kombinasyonlarina sahip 4 formiil olusturulmustur:
IOF ( %100 Ogi unu); LIO1 (%95 Ogi unu + %5
LTSP); LIO2 (%90 Ogi unu + %10 LTSP); ve LIO3
(%85 Ogi unu + %15 LTSP). Yaklasik besin analizleri
AOAC yontemi kullanilarak yapilmis; vitamin ve
mineral konsantrasyonlar: ise AAS ile belirlenmistir.
Duyusal o0zellikler sonuglari, %5 LTSP igeren
LIO1 numarali hazir Ogi'nin kabul edilebilirligini
korudugunu gostermistir (8.02+0.79). Ayrica, LTSP
ile zenginlestirilen Ogi'nin lif, kiil ve karbonhidrat
igerigi anlamli derecede artmistir (sirasiyla %3.46’dan
%3.90"a, %1.39’dan %2.97'ye ve %70.03'ten %73.55"e),
buna karsilik nem, yag ve protein igerigi azalmistir
(strasiyla %9.07’den %7.00'ye, %3.42’den %2.06'ya
ve %12.65ten %10.62'ye). Zenginlestirilmis lapa
(Ogi), daha yiiksek (p<0.05) vitamin (B1, B2, B3, B6,
B9, C ve E) ve mineral (Zn, Fe, Ca, P ve K) icerigine
sahiptir. Calisma, L. fogolana govde kabugu tozunun
hazir Ogibnin besin igerigini ve kabul edilebilirligini

artirdigini sonucuna varmuistir.

INTRODUCTION

Fermented maize product, commonly known
as pap (Ogi in Yoruba), is a widely consumed
weaning and breakfast cereal in sub-Saharan
Africa. It is traditionally made using maize,
sorghum, or millet (1). The preparation process
involves soaking cleaned grains in water at
ambient temperature (approximately 25+2°C) for
two to three days. Afterward, the steeping water
is drained, and the fermented grains are washed
and wet-milled. The bran is separated through
wet sieving, allowing the resulting slurry to
settle and ferment naturally for another two to
three days. The fermented wet slurry is then
transformed into a ready-to-eat gruel by mixing
it with hot water. Consumers often enhance its
taste by adding sweeteners such as honey or
sugar (2).

Ogi, also known as akamu or pap, holds
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significant cultural and nutritional importance in
Nigeria (3). It is consumed by many households,
particularly in the southwestern region (4).
Sorghum is a nutritious grain that offers several
health benefits. However, like other grains,
Sorghum may lack certain essential nutrients
compared to a well-rounded diet. Research has
shown that Sorghum lacks lysine, vitamin B12,
folate, and ascorbic acid (vitamin C), and it is
relatively low in minerals such as calcium, iron,
and zinc compared to some other grains. Several
studies revealed that Ogi can be enriched with
date palm fruits, acha-tamba, soy peptides, and
other seeds and spices. Ilori ef al. (5) investigated
the nutritional composition and acceptability of
powdered Ogi enriched with date palm fruits,
revealing that samples with higher date inclusion
were favored and considered nutrient-dense,
suggesting their potential to alleviate hunger (5).
Also, Ogori et al. (6) examined Ogi enriched with
acha-tamba and hydrolyzed soy peptides. The
finding showed that increased inclusion of these
ingredients positively affected moisture content,
protein, ash, and various functional properties,
while sensory evaluation showed that panelists
preferred moderate inclusions (6).

Landolphia togolana, a climbing plant belonging
to the Apocynaceae family, is commonly
referred to as vine rubber. The genus Landolphia
comprises approximately 64 species distributed
across Africa. In Nigeria, it is known by various
local names, including “Eso/Utu” in Igbo, “Mba/
Alakitipa” in Yoruba, “Jabajaba” in Akoko, and
“Ciwa” in Hausa (7). Scientific research has
demonstrated that different parts of L. togolana
exhibit properties such as anti-inflammatory,
anti-nociceptive, antioxidant, antimicrobial,
and hepatoprotective effects (8, 9, 10). The stem
of L. togolana also contains various secondary
metabolites, such as alkaloids, flavonoids,
and tannins, which have been shown to
have potential medicinal properties (11). The
production of instant ‘Ogi” has emerged due to
the rising demand for fast foods among the urban
population. It is popular due to its affordability,
ease of preparation, and versatility as a meal
option for children and adults (12). However,
traditional Ogi has limitations in terms of its
nutritional composition. It contains relatively



Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

low levels of essential nutrients such as proteins,
vitamins, and minerals, making it insufficient to
fully meet the dietary needs for optimal health
(13, 14). This poses a particular concern for
vulnerable groups, including children, pregnant
women, and lactating mothers, who have higher
nutrient requirements (15). Ojo & Enujiugha
(1) reported that Ogi can be found in different
kinds of cereal, including Sorghum, maize,
millet, etc. However, the nutritional composition
of traditional Ogi is relatively low, and it may
not adequately meet the nutrient requirements
of individuals, especially those with specific
dietary needs. As a result, there is a growing
interest in developing enriched variants of Ogi
to enhance its nutritional value. A promising
option for enrichment is Landolphia togolana stem
powder, known to be a rich source of essential
nutrients, including vitamins, minerals, and
dietary fiber. Consequently, this study seeks to
evaluate the acceptability of instant Ogi enriched
with L. togolana stem powder.

MATERIALS

Plants collection

The raw materials used in this study were red
sorghum (Sorghum bicolor) and the stem of
Landolphia togolana. The sorghum was sourced
from the Oja-Oba market (coordinates: 8°
29" 59.99” N, 4° 32" 59.99” E) in Ilorin, Kwara
State, while the L. togolana stem was procured
from Adelabu Salami’s farm located in Owo
(coordinates: 7°11'46.32” N, 5°35'12.52” E), Ondo
State, Nigeria. The plant samples were identified

and authenticated at the Department of Plant
Biology and Biotechnology, University of Benin,
Nigeria, by Prof. Akinobosun, a taxonomist.
Voucher numbers UBH-5289 for sorghum and
UBH-L200 for Landolphia were assigned.

METHODS
Plant preparation

The stems were collected in a clean container.
Impurities were removed by rinsing thoroughly
with clean water. The stems were dried naturally
under direct sunlight in a well-ventilated area
until they became crispy and bristles. The stems
were broken into small pieces using mortar and
pestle, then ground to powder using a mechanical
blender, and then it was sieved using a fine mesh
(85 microns) to remove coarse particles or fiber.
The powdered sample was stored in a closed
container until further use.

Preparations of enriched instant Ogi with L.
togolana stem powder

The sorghum grains were sorted, cleaned, and
steeped for 48 hours at 25°C. It was wet-milled
and left to ferment and settle for 72 hours. The
fermented product was decanted to make Ogi
cake. As previously reported, the Sorghum water
extract (Ogi cake) was dewatered and dried for
11 hours at 50°C (16). Dry-milling was done,
and the Ogi flour was cooled. The powdered
Ogi was enriched by adding different amounts
of the powdered stem of L. togolana to prepare 4
formulas used for this study (Table 1).

Table 1. Composition Ratios of Four Potential Formulations

The proportion of blend ratio (%)

Sample code Instant Ogi flour (%) Landolphia togolana stem powder (%)
IOF 100 -
LIO1 95 5
LIO2 90 10
LIO3 85 15

KEY:

IOF = 100% Instant Ogi flour

LIO1: 95% instant Ogi flour and 5% Landolphia togolana stem powder

LIO2: 90% instant Ogi flour and 10% Landolphia togolana stem powder

LIO3: 85% instant Ogi flour and 15% Landolphia togolana stem powder
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Data in Table 1 show the amounts of L. togolana
stem bark extract and Ogi (S. bicolor seed
flour) used to formulate the four formulations
evaluated.

Proximate Analysis

The samples were subjected to proximate
analysis, where the ash, crude fiber, and moisture
contents were measured according to the AOAC
method (17). Crude protein was determined
using the Kjeldahl method, fat was extracted
using Soxhlet extraction, and carbohydrates
were calculated by difference.

Moisture Content Determination

The Petri dishes were thoroughly washed and
then dried in an oven. After drying, the dishes
were cooled in a desiccator, and their weights,
along with the lids, were measured on a balance.
A 2.0 g sample of each test material was placed
into the empty dishes and spread evenly. The
weight of the samples and the dishes were
recorded. The samples were then placed in the
oven and dried at 105°C for 3 hours. After this
period, the samples were cooled in a desiccator,
weighed again, and returned to the oven for
further drying until a constant weight was
achieved.

The dried sample and Petri dishes were weighed
again, and the weight was recorded. The
percentage moisture content was calculated
using the following formula:

w2 -Ww3

% Moisture = (m

>><100

Where:
e WI1: Initial weight of the Petri dish

o W2: Weight of the sample and Petri dish before
drying

o W3: Weight of the sample and Petri dish after
drying

Crude Ash Content Determination

The crucibles and their lids were placed in the
furnace and heated at 550°C for 2 to 3 hours to
ensure the removal of impurities. After heating,
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the crucibles were allowed to cool in a desiccator
for 30 minutes, and the weight of the crucible
and lid was recorded. Then, 5 g of the sample
was weighed into the crucibles, and a few drops
of glycerol were added, mixed thoroughly, and
then ashed in a muffle furnace at 550°C for 4 to
5 hours until a whitish-grey residue was formed.
The crucibles were cooled in the desiccator and
reweighed. The percentage of ash content was
calculated using the formula:

w3 -w1

% Total Ash = (m

)xlOO

Where:

o W1 = Weight of the dish

o W2 =Weight of the dish + sample before ashing
e W3 =Weight of the dish + sample after ashing
Lipid Content

The crude fat content of the sample was
determined using a Soxhlet extractor, equipped
with a reflux condenser and a distillation flask
(17). All glassware was rinsed with petroleum
spirit, drained, and dried in an oven at 102°C for
30 minutes before being cooled in a desiccator.
A 2.0 g sample of each material was placed in
the fat extractor thimble, which was plugged
with cotton wool at the bottom, and positioned
in the appropriate chamber of the extractor. The
distillation flask was filled two-thirds full with
n-hexane and heated using a heating mantle to
initiate boiling. The distillate was collected until
the extractor siphoned after 4 hours. Following
this, the n-hexane was recovered into a clean
container, and any remaining solvent was
evaporated in the oven at 70°C. The distillation
flask was then cooled in a desiccator, and its
final weight was recorded. The amount of oil
extracted was determined by calculating the
difference between the initial and final weights
of the sample (17).

It can be represented as:

w2 -wi
Weight of sample

% Crude Fat = ( ) x 100



Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

Where:

e W2 = Weight of the receiver flask and fat
o W1 =Weight of the empty receiver flask
Crude Fiber

Two grams (2g) of each of the samples were
defatted during fat analysis. The defatted
samples were boiled in 200ml of 1.25% H,SO,
solution under reflux for 30 minutes. The
samples were washed with several portions
of hot (boiling) water using a two-fold muslin
cloth to trap the particles (residue). The residues
were carefully transferred back to the flask and
200ml of 1.25% NaOH solution was added to it.
Again, the samples were boiled for 30 minutes
and washed as before with hot water. Then
they were transferred to a weighed porcelain
crucible and dried in the oven at 105°C for 3
hours. After cooling in a desiccator, they were
weighed and then put in a muffle furnace and
burnt at 550°C for 4 hours until they became ash.
Again, the samples were cooled in a desiccator
and reweighed.

% Crude Fibre Content (%) =

(Weight of samples after ashing

x 100
Weight of sample )

Protein Content

Two grams of each sample were placed into a
digestive flask, followed by the addition of 5 g
of Kjeldahl catalyst and 20 mL of concentrated
H>SOs. A blank sample, prepared with the
same constituents, was also set up. The flask
was positioned at an incline and gently heated
until the solution became clear. This process was
carried out in a fume cupboard. After digestion,
the flask was removed from the heat, allowed
to cool, and then diluted with 60 mL of distilled
water. The flask was then transferred to a micro
Kjeldahl analyzer (distillation unit), where 40%
NaOH was introduced. The mixture was heated
to release ammonia, which was distilled into a
conical flask containing 25 mL of 4% boric acid
for 15 minutes, forming an ammonium borate

solution. This solution was titrated against 0.1M
HCl until a purplish-grey endpoint was reached.
The same procedure was followed for the blank
solution. Protein content was calculated using
the formula below:

The percentage of nitrogen is calculated using
the formula:

(A-—B) XN x 14.007
w

% Nitrogen = ( > x 100

Where:

e A = Volume of 0.1M HCI (in mL) used for the
sample

e B = Volume of 0.1M HCI (in mL) used for the
blank titration

e N = Normality of HCI

e W= Weight of the sample (in grams)

¢ 14.007 = Atomic weight of nitrogen

¢ 6.25 = Protein nitrogen conversion factor

The percentage of crude protein is then calculated
as:

% Crude Protein = Nitrogen x Conversion Factor

Carbohydrate

Carbohydrate content was determined using
the difference method, as outlined by (18).
The moisture, fat, protein, and ash content
percentages of each sample were summed up
and subtracted from 100, as follows:

Carbohydrate content = 100 — [protein (%) + fat
(%) + moisture (%) + ash (%)].

Determination of the vitamin content of the
samples

Vitamin A content determination

The Vitamin A content in the sample was
measured using Pearson’s method (19). First,
one gram of the ground sample was macerated
with 20 mL of petroleum ether, then the mixture
was decanted into test tubes and evaporated to
dryness. The residue was treated with 0.2 mL of
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a chloroform-acetic anhydride solution (1:1, v/v),
followed by 2 mL of a TCA chloroform solution
(1:1, v/v). The absorbance was then recorded at
620 nm. Vitamin A standards were prepared
using the same method, and their absorbances
were measured at the same wavelength. The
Vitamin A concentration in the samples was
calculated by extrapolating from the standard
curves.

Vitamin C content determination

The Vitamin C content was analyzed using
ultraviolet spectrophotometry as outlined by
Rahman et al. (20). In this method, 1 gram of
each sample, a 1 mM ascorbic acid stock solution
(used as a standard), and a 1 mM trichloroacetic
acid (TCA) solution (used as a blank) were
placed into separate test tubes. Each tube then
received 10 mL of TCA solution, followed by 1
mM of dinitrophenyl hydrazine-thiourea-copper
sulfate reagent. The test tubes were capped and
incubated in a water bath at 37°C for 3 hours.
After incubation, the tubes were chilled in an
ice bath with gentle shaking for 10 minutes.
Subsequently, 2 mL of cold 12 M H,S50, was
added to each tube. The spectrophotometer was
set to zero absorbance using the blank at 520
nm, and the absorbances of the standards and
samples were measured at the same wavelength.

Vitamin D content determination

A 1 g sample of each was extracted using 5 mL
of chloroform-methanol (1:9) and spun at 3500
rpm. The clear solutions were then pipetted into
test tubes, and their absorbances were measured
at 264 nm using a UV spectrophotometer. Blank
and standard vitamin D solutions were also
prepared for comparison. The vitamin D content
was determined as follows:

Where A sample represents the absorbance
of the test sample, A_standard refers to the
absorbance of the standard solution, A_blank is
the absorbance of the blank, and Conc_standard
is the concentration of the standard in mg/100g.

Vitamin E (a-tocopherol) Determination:

A widely used colorimetric method for
quantifying a-tocopherol is based on its reducing
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properties. In this procedure, a-tocopherol
reduces ferric chloride (Fe®*) to ferrous chloride
(Fe?*), which then reacts with 2,2’-bipyridyl to
form a red complex. The intensity of this red
color is proportional to the concentration of
a-tocopherol in the sample and can be measured
spectrophotometrically at 520 nm (21).

Vitamin K (Phylloquinone) Determination:

For vitamin K analysis, a colorimetric method
involves the reaction of phylloquinone with
2,4-dinitrophenylhydrazine (DNPH) to form a
hydrazone derivative. This derivative exhibits
a characteristic color that can be quantified
spectrophotometrically. The absorbance
measured at a specific wavelength correlates
with the vitamin K concentration in the sample

(22).
Vitamin B-Complex content determination

The microbiological assay method for
determining vitamin B complex levels involves
using Lactobacillus casei (ATCC 7469) as the
test organism. This bacterium is cultivated in a
nutrient broth medium enriched with a vitamin
B complex-free soy hydrolysate. The sample is
serially diluted and added to the nutrient broth
in a sterile 96-well microplate. The microplate
is then incubated for 18-24 hours at 37°C in a
CO; incubator. After incubation, the growth of
L. casei is measured using a spectrophotometer
at a wavelength of 600 nm. The vitamin B
complex content is determined by comparing
the growth of the test organism with that of a
known standard solution. This method is based
on the work of (23), who developed a modified
medium for Lactobacillus casei to assay B vitamins.
Additionally, the microbiological assay of folic
acid derivatives using Lactobacillus casei has been
documented in clinical chemistry studies (24).

Mineral Concentration Determination

Reagents: Analytical grade nitric acid (HNOj3)
and 70% perchloric acid (HCIO,), both supplied
by Fischer Scientific, were used for the wet
digestion of the samples. All solutions were
prepared with deionized water, and all glassware
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was thoroughly cleaned and rinsed before use.

Standard Preparation: Stock standard solutions
of 1000 ppm were diluted to prepare calibration
standards at three to five different concentrations
for each mineral to create a calibration curve.

Procedure: To start the mineral analysis,
approximately 0.2 g of the sample was placed
in a 100 mL volumetric flask. Four milliliters
of HNO; were added, and the flask was left to
stand for a few hours. The mixture was then
heated in a water bath until the red fumes from
the nitric acid dissipated. After cooling to room
temperature, 4 mL of perchloric acid was added,
and the flask was heated again to evaporate
the contents. Once evaporation was complete,
the sample was filtered using Whatman No. 42
filter paper, and the volume was adjusted to 100
mL with distilled water. Mineral concentrations
were measured using atomic absorption
spectroscopy (Shimadzu), with hollow cathode
lamps for Zn, K, Mg, Ca, Mo, Na, Mn, Fe, Cu,
and P as the radiation source. Air-acetylene was
used as the fuel, and all samples and standards
were analyzed in duplicate.

Sensory Analysis

The sensory evaluation of the enriched instant
Ogi samples was conducted using a 9-point
hedonic scale, where 1 = dislike extremely
and 9 = like extremely. The evaluation was
carried out in a well-lit and ventilated sensory
laboratory under controlled conditions to
minimize external influences on the panelists’
perceptions. A total of 30 semi-trained panelists,
consisting of students and staff members
familiar with cereal-based foods, were recruited
for the sensory evaluation. The panelists were
selected based on their availability, willingness
to participate, and their ability to distinguish
basic sensory attributes. Before the evaluation,
they were briefed on the purpose of the study
and the evaluation procedures. Each Ogi sample
was prepared following the same standardized
cooking procedure to ensure consistency. The
samples were cooked into a semi-solid gruel by
mixing 50g of Ogi flour with 250mL of boiling
water, stirring continuously until a smooth,
homogenous texture was achieved. The gruel

was allowed to cool to a comfortable tasting
temperature (approximately 45°C). The samples
were presented in coded white disposable cups
to prevent bias, and the order of presentation
was randomized to eliminate positional effects.
Panelists were provided with clean drinking
water and plain crackers to cleanse their palates
between samples. The panelists assessed the
samples based on colour, aroma, texture, taste
and overall acceptability.

Method of Data Analysis

Panelists recorded their responses on structured
sensory score sheets using the 9-point hedonic
scale. The collected data were analyzed with
Statistical Package for Social Sciences (SPSS)
Software, version (25.0). The results were
expressed in mean and standard deviation
and Analysis of Variance (ANOVA) was used
determine significant differences among the
samples. Duncan’s Multiple Range Test (DMRT)
was used for mean separation at p < 0.05
significance level.

RESULTS AND DISCUSSION

Proximate Analysis Result

Most foods are supplemented to produce
better acceptance and dietary enrichment with
increased nutritional functionality, leading to
better dietary benefits. In this study, dried and
powdered extract of Sorghum was enriched with
Landolphia togolana, a known medicinal with high
amounts of minerals and vitamins. The data in
Table 2 revealed the proximate parameters of the
enriched instant Ogi with L. togolana. The results
revealed that the moisture content of the samples
varied between 7.00% and 9.07%. Interestingly,
the IOF exhibited the highest moisture content
(p<0.05) at 9.07 + 0.08%, while the LIO samples
showed lower moisture contents, ranging from
7.00 £ 0.01% to 7.20 + 0.01%. The decrease in
moisture content with the inclusion of L. togolana
stem powder indicates that the powder may
have functioned as a moisture barrier, thereby
reducing the water absorption capacity of the
Ogi flour, which is in line with (25).
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Fat Content Results

The fat content of any food is critical as it
contributes to the product’s nutritional value and
sensory attributes. In this study, the fat content
of the samples ranged from 2.06% to 3.42%.
The IOF had the highest (p<0.05) fat content
(3.42 + 0.16%), while the LIO3 sample had the
lowest fat content (2.06 + 0.01%). The gradual
reduction in fat content with the incorporation
of L. togolana stem powder might be a result of
lower fat content of the stem powder itself, this
is similar to the result obtained by (26).

Fiber Content Results

Fiber is an essential dietary component that
aids digestion and improves overall gut health.
The quality of crude fat in the samples was
lower than the 10 g/100 g recommended by the
Food and Agriculture Organization (FAO) (27).
The fiber content of the samples ranged from
approximately 3.46% to 3.90%. Interestingly,
the LIO1 samples generally exhibited slightly
higher fiber content than the IOF. Among the
LIO1 samples, LIO2 and LIO3 showed the
highest (p<0.05) fiber content (3.86 + 0.01% and
3.90 £ 0.02%, respectively). This indicates that the
stem powder might have contributed additional
dietary fiber to the Ogi flour, making it a
potentially healthier option; thiswasinagreement
with (28) that enriched maize Ogi flour enriched
with Moringa oleifera (M. oleifera) seed to improve
the nutritional quality. All the formulations are
considered beneficial products because fiber aids
in promoting bowel movement, thereby helping
to prevent gastrointestinal disorders (29, 30).

Protein Content Evaluation

Protein is a vital nutrient required to grow
and repair body tissues. The protein content
of the samples varied between approximately
10.57% and 12.65%. The protein content slightly
decreased as the L. fogolana stem powder
percentage increased (p>0.05). This decrease
in protein content might be due to the stem
powder’s relatively lower protein content than
the Ogi flour. This is similar to the work of (5),
who enriched powdered Ogi with date palm.
The results indicated that the protein content of
the samples decreased as the proportion of date
fruit increased, which contrasts with the findings
of (6).

Ash Content Result

Ash content measures the mineral content
present in the sample and indicates the overall
mineral composition. The ash content of the
samples ranged from approximately 1.39% to
2.97%. The IOF had the lowest ash content (1.39
+0.19%), while the LIO3 sample had the highest
(p<0.05) ash content (2.97 + 0.03%). The increase
in ash content with the addition of L. togolana
stem powder suggests that the powder might be
a source of minerals, contributing to the overall
mineral content of the enriched Ogi sample. This
aligns with the research carried out by (5), who
enriched powdered Ogi with date palm fruits to
improve its nutritional content. In other words,
the substantial increase (p<0.05) in ash content
can be attributed to the high mineral content of
date palm fruits (29).

Table 2. Proximate analysis of enriched instant Ogi sample with L. togolana stem powder

Sample (%) IOF LIO1 LIO2 LIO3
Moisture 9.07+0.08° 7.20+0.01° 7.05+0.09¢ 7.000.01°¢
Fat 3.4210.16° 2.70+0.03° 2.13+0.01¢ 2.060.01¢
Fibre 3.46+0.11¢ 3.52+0.08° 3.860.01° 3.90+0.02°
Protein 12.65+0.04 10.57+0.02° 10.61+0.03° 10.62+0.01°
Ash 1.39+0.19¢ 2.87+0.05" 2.87+0.02b 2.97+0.03
Carbohydrate 70.03+0.03° 73.150.06° 73.50+0.02° 73.55+0.02°

Key: IOF =100% Instant Ogi flour; LIO1: 95% instant Ogi flour and 5% Landolphia togolana stem powder; LIO2: 90% instant Ogi
flour and 10% Landolphia togolana stem powder and LIO3: 85% instant Ogi flour and 15% Landolphia togolana stem powder.

Note: Values are presented as Mean + SD (Standard Deviation), n=2. Values with different superscripts within the same row are significantly

different at (p<0.05).
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Carbohydrate Content Result

Carbohydrates are the primary energy source
in the human diet. The carbohydrate content
of the samples ranged from approximately
70.03% to 73.55%. It was observed that the LIO1
samples generally had slightly higher (p<0.05)
carbohydrate content compared to the IOF.
This increase might be attributed to the dilution
effect of the stem powder on the Ogi flour. This
is similar to the reports from studies in which
Sorghum-Ogi was enriched with plantain flour
(31). Sorghum-Ogi has been fortified with several
food materials to increase its nutritional value.

Vitamins Content Determination

The results presented in Table 3 highlight the
impact of adding L. togolana stem powder on
the levels of vitamins B1, B2, B3, B6, B9, C, and
E in enriched instant Ogi. The concentration of
vitamin B1 (thiamine) showed a slight increase
with the inclusion of L. togolana stem powder.
The highest concentration of 0.47 + 0.01 mg/100g
was observed in sample LIO3, representing a
significant (p<0.05) increase when compared to
the control sample, IOF (0.38 + 0.00 mg/100g).
This enrichment of vitamin Bl in LIO3 suggests
that L. togolana stem powder could be a potential
source of thiamine.

The results revealed a progressive increase in
vitamin B2 (riboflavin) content with adding L.
togolana stem powder. LIO3 demonstrated the

highest concentration of 0.22 + 0.01 mg/100g,
which was significantly higher (p<0.05)
compared to both the control (IOF) and the other
enriched samples (LIO1 and LIO2). This suggests
that L. fogolana stem powder has a considerable
impact on enhancing riboflavin levels in instant
Ogi. This agrees with the work of (32), who
fortified Sorghum flour with roasted Bambara
groundnut. The study revealed a significant
increase in the concentration of riboflavin.

All enriched samples (LIO1, LIO2, and LIO3)
showed comparable vitamin B3 (niacin)
concentrations, ranging from 2.70 + 0.00 to 2.88 +
0.00 mg/100g. These concentrations did not differ
significantly (p>0.05) from the control (IOF)
sample, which had a value of 2.69 + 0.00 mg/100g.
The study indicates that adding L. togolana
stem powder did not significantly influence
niacin concentrations in the instant Ogi. This
differs from the findings of (33), who reported
an increase in niacin content in cereal porridge
fortified with mushroom flour. The addition of
L. togolana stem powder led to an increase in the
vitamin B6 (pyridoxine) content of the instant
Ogi. Sample LIO3 had the highest concentration
(0.41 + 0.01 mg/100g), significantly higher than
the control (IOF) sample, which contained 0.32
+ 0.00 mg/100g. This indicates that L. togolana
stem powder enhances pyridoxine levels in the
fortified Ogi.

The results demonstrated a notable increase

Table 3. Vitamins concentrations of enriched instant Ogi with L. togolana stem powder

Vitamin IOF LIO1 LIO2 LIO3

(mg/100g)
Bl 0.38 + 0.00° 0.39 +0.00° 0.40 + 0.00° 0.47 +0.01
B2 0.15 = 0.00° 0.15 = 0.00° 0.17 £ 0.00% 0.22+0.01°
B3 2.69 = 0.00° 2.70 +0.00° 2.80 + 0.00° 2.88 + 0.00°
B6 0.32 +0.00° 0.34 + 0.00° 0.37 + 0.00® 0.41 +0.01°
B9 8.22 +0.02° 8.31 +0.00° 8.90 +0.01° 9.37 + 0.06¢
C 0.83 + 0.00° 1.43 +0.00° 1.83 +0.00 1.96 +0.05¢
E 1.54 +0.01° 1.64 +0.01° 1.67 +0.01¢ 1.78 £0.01¢

Key: IOF = 100% Instant Ogi flour; LIO1: 95% instant Ogi flour and 5% Landolphia togolana stem powder; LIO2: 90% instant Ogi
flour and 10% Landolphia togolana stem powder and LIO3: 85% instant Ogi flour and 15% Landolphia togolana stem powder.

Note: Values are presented as Mean + SD (Standard Deviation), n= 2. Values with different superscripts within the same row are significantly

different at (p<0.05).
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in vitamin B9 (folate) concentration with the
addition of L. togolana stem powder. Sample
LIO3 exhibited the highest (p<0.05) concentration
(9.37 + 0.06 mg/100g), significantly surpassing
the control (IOF) sample (8.22 + 0.02 mg/100g).
This indicates that L. togolana stem powder
could serve as a potent source of folate in
instant Ogi. Notably, vitamin C (ascorbic acid)
concentrations in the enriched Ogi formulations
(LIO1, LIO2, and LIO3) were substantially
higher (p<0.05) compared to the control (IOF).
LIO3 displayed the highest concentration of 1.96
+ 0.05 mg/100g, indicating that L. togolana stem
powder significantly enhanced the vitamin C
(ascorbic acid) content. This is also similar to
the study of (32). The vitamin E (tocopherol)
concentrations in the enriched Ogi formulations
were consistently higher than in the control (IOF),
with LIO3 showing the highest concentration of
1.78 + 0.01 mg/100g. The results suggest that L.
togolana stem powder positively influenced the
vitamin E content in the instant Ogi.

Minerals Content Determination

Table 4 revealed the impact of incorporating
different proportions of L. togolana stem powder
on the mineral content of instant Ogi. As the
percentage of the stem powder increases (from
LIO1 to LIO3), there is a noticeable increase in
the concentration of Zn, Fe, Ca, P, and K. This
suggests that L. togolana stem powderis a valuable
source of essential minerals that can significantly
enhance the nutritional profile of instant Ogi.
The results indicate a gradual increase in zinc
concentration by incorporating L. togolana stem
powder. IOF (100% Instant Ogi flour) exhibited
the lowest zinc content at 2.84 mg/100g,
while LIO3 (85% Instant Ogi flour and 15% L.
togolana stem powder) showed the highest zinc
concentration at 4.06 mg/100g. The differences
in zinc levels are statistically significant (p<0.05),
suggesting that L. togolana stem powder
supplementation positively influences zinc
content in instant Ogi. This is in agreement with
the study of (34) that enriched Sorghum-Ogi with
cocoa powder. Their results indicated a notable
(p<0.05) increase in the formulations with cocoa
powder. Like zinc, the iron content increased
as L. togolana stem powder was added. IOF had
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the lowest iron concentration at 4.46 mg/100g,
while LIO3 had the highest at 5.96 mg/100g. The
differences observed are statistically significant
(p<0.05), signifying the potential of L. togolana
stem powder to enhance iron levels in instant
Ogi. This is similar to the work of (5), who
enriched powdered Ogi with date palm fruits to
improve its nutritional composition of Ogi.

Calcium concentration showed slight variations
across the different formulations of enriched
instant Ogi. The calcium content ranged from
28.40 mg/100g in IOF to 30.92 mg/100g in LIO3.
However, the differences were slightly significant
(p<0.05), indicating that adding L. togolana stem
powder barely affected the calcium levels in
the final product. This is similar to the research
carried out by (35) that enriched yellow maize
Ogi porridge enriched with African Yellow Bean
(AYF) flour which shows a significant (p<0.05)
increase in the amount of calcium of the Ogi.
Phosphorus content gradually increased with
the addition of Landolphia togolana stem powder.
IOF had the lowest phosphorus content at 286.50
mg/100g, whereas LIO3 showed the highest at
298.47 mg/100g. The observed differences in
phosphorus levels were statistically significant
(p<0.05), highlighting the positive impact of
Landolphia togolana stem powder on phosphorus
enrichment in instant Ogi. This is also similar
to the work of (5), who enriched powdered Ogi
with date palm fruits to improve its nutritional
composition of Ogi. Potassium content also
consistently increased as the proportion of
Landolphia togolana stem powder increased. IOF
had the lowest potassium concentration at 351.91
mg/100g, while LIO3 had the highest at 365.65
mg/100g. The differences in potassium levels
were statistically significant (p<0.05), suggesting
that adding Landolphia togolana stem powder
positively influenced potassium levels in instant
Ogi. This is also in line with the work of (5), who
enriched powdered Ogi with date palm fruits to
improve its nutritional composition of Ogi.

Sensory Analysis Result

The results presented in Table 5 show the mean
scores and standard deviations for sensory
evaluation attributes of instant Ogi enriched
with different proportions of L. togolana stem
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powder. The sensory evaluation assessed the
Ogi samples’ color, aroma, texture, taste, and
overall acceptability. The color attribute received
the highest mean score in all samples, ranging
from 7.05 to 7.99. The mean score of IOF was
significantly higher (p < 0.05) than that of LIO2
and LIO3, suggesting that the addition of L.
togolana stem powder at higher proportions (10%
and 15%) resulted in a slight reduction in the
perceived color appeal compared to the control
sample (IOF). However, all samples still received
relatively high scores, indicating that adding L.
togolana stem powder did not significantly affect
the color perception of the Ogi.

The aroma attribute showed a variation in mean
scores among the samples, ranging from 7.18 to
7.73. LIO1 obtained the highest mean score for
aroma, significantly different (p < 0.05) from
the aroma mean scores of LIO2 and LIO3. The
aroma scores for IOF and LIO1 were relatively
close, suggesting that adding a 5% proportion
of L. togolana stem powder did not negatively
impact the aroma perception of the Ogi. For the
texture attribute, the mean scores ranged from

6.95 to 8.16. IOF received the highest mean score
for texture, which was significantly different
(p < 0.05) from the scores of LIO2 and LIO3.
This indicates that the incorporation of 10%
and 15% L. togolana stem powder negatively
affected the texture perception of the Ogi.
However, the difference between IOF and LIO1
was insignificant; suggesting that adding 5% L.
togolana stem powder had a minor effect on the
texture.

The taste attribute significantly varied among
the samples, with mean scores ranging from 7.33
to 7.82. The taste mean score of IOF was lower (p
< 0.05) than that of LIO1; indicating that adding
5% L. togolana stem powder improved the taste
perception of the Ogi. However, the taste scores
of IOF and LIO2 were not significantly different;
suggesting that further increasing the proportion
of L. togolana stem powder (10% and 15%) did
not lead to further improvements in taste. The
participants’ overall acceptability scores of
the Ogi samples ranged from 7.40 to 8.15. The
control (IOF) obtained the highest mean overall
acceptability score, which was significantly

Table 4. The mineral concentration of enriched instant Ogi with L. togolana stem powder

Minerals (mg/100g) IOF LIO1 LIO2 LIO3
Zn 2.84 +0.07° 2.91 +0.03° 3.13 £0.02% 4.06 +£0.11°
Fe 4.46 + 0.00° 4.57 +0.03° 4.96 +0.04° 5.96 + 0.20°
Ca 28.40 + 0.58° 29.80 +0.10° 30.43 £0.79° 30.92+0.19°
P 286.50 + 0.88° 290.52 +2.35° 296.07 +1.12¢ 298.47 +1.34¢
K 351.91 + 1.56° 357.22 + 1.40° 360.72 + 0.69¢ 365.65 +0.52¢

Key: IOF = 100% Instant Ogi flour; LIO1: 95% instant Ogi flour and 5% Landolphia togolana stem powder; LIO2: 90% instant Ogi
flour and 10% Landolphia togolana stem powder and LIO3: 85% instant Ogi flour and 15% Landolphia togolana stem powder.

Note: Values are presented as Mean + SD (Standard Deviation), n= 2. Values with different superscripts within the same row are significantly

different at (p<0.05).

Table 5. Mean (x") and Standard Deviation (SD) of Sensory Evaluation of Instant Ogi enriched with L. fogolana

Stem Powder

Sample Color Aroma Texture Taste Overall Acceptability
IOF 7.99+0.75 7.20+1.08® | 8.16+1.09° | 7.58+0.98° 8.15+0.792
LIO1 7.55+0.98 7.73+1.17* | 7.91+1.08® | 7.82+0.99° 8.02+0.82°
LIO2 7.15+1.02%* 7.18+1.19° | 7.36+1.45° | 7.58+1.22° 7.63+1.12%
LIO3 7.05+1.08 7.184£1.38° | 6.95+1.21% | 7.33+1.27° 7.40+1.21°b

Key: IOF = 100% Instant Ogi flour; LIO1: 95% instant Ogi flour and 5% Landolphia togolana stem powder; LIO2: 90% instant Ogi

flour and 10% Landolphia togolana stem powder and LIO3: 85% instant Ogi flour and 15% Landolphia togolana stem powder.
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different (p < 0.05) from the scores of LIO2 and
LIO3. This suggests that the incorporation of 10%
and 15% L. togolana stem powder significantly
influences the overall acceptability of the Ogi.
This is consistent with the findings of (36),
who supplemented Ogi with termite flour and
revealed that the modified Ogi maintained higher
overall acceptability compared to traditional
Ogi. However, the overall acceptability score of
LIO1 was not quite different (p>0.05) from that of
IOF, indicating that adding 5% L. togolana stem
powder maintained the overall acceptability of
the Ogi.

CONCLUSIONS

In conclusion, the research highlights the
significance of consuming enriched instant
Ogi with L.
popularity. The sensory evaluation suggests

togolana and its widespread

that incorporating 5% stem powder maintains
about the
product’s benefits and nutritional advantages

acceptability. Low awareness
could hinder its adoption. Factors influencing
acceptability and barriers to adoption should
be considered when promoting this enriched
Ogi. The study also provides valuable insights
into the nutritional changes of adding L.
togolana stem powder. It was highlighted that
the higher the level of L. togolana in the Ogi
sample, the higher the nutrient present. Further
awareness campaigns and education programs
are recommended to enhance acceptance and
adoption. The nutritional values of enriched Ogi
with L. togolana stem powder in this study could
help meet the dietary needs of various groups,
thus increasing the popularity and usage of the
plant.
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Abstract

Objective: This study investigates the relationship

between refugee gastronomy and sustainable
development, focusing specifically on Syrian-owned
food enterprises in Gaziantep, Turkey. It aims to
understand how refugee-led culinary practices
contribute  to participation,
sustainability, social inclusion, and urban resilience

within host communities.

economic cultural

Method: The research draws on key sociological
concepts—such as Bourdieu’s cultural capital, Bhabha's
hybridity, and Appadurai’s gastro-politics—to develop
a conceptual framework. Quantitative data were
collected on 975 Syrian-owned businesses in Gaziantep,
of which 203 operate in food-related sectors, including
restaurants, bakeries, and cafes.

Results: The findings reveal that refugee-led culinary
initiatives promote cross-cultural interaction, create
employment opportunities, and strengthen community
ties. These enterprises often facilitate gender-inclusive
entrepreneurship and the preservation of culturally
embedded food practices. The integration of refugee
cuisine into local foodscapes also contributes to mutual
understanding and community cohesion.

Conclusion: The study demonstrates that gastronomy
functions not only as a site of cultural expression but also
as a strategic vector for integration and sustainability. By
aligning these practices with Sustainable Development
Goals 8 (Decent Work and Economic Growth), 10
(Reduced Inequalities), 11 (Sustainable Cities and
Communities), and 12 (Responsible Consumption and
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Production), the research highlights the transformative
potential of food in fostering inclusive economic
development and multicultural urban integration. The
Gaziantep case illustrates how refugee gastronomy
can enrich both local economies and social fabrics,
offering a replicable model for other urban contexts.

Ozet

Amag: Bu calisma, miilteci gastronomisi ile

surdiirtilebilir ~ kalkinma  arasindaki iligkiyi
arastirmakta ve Ozellikle Gaziantep’teki Suriyeli
miiltecilere ait gida isletmelerine odaklanmaktadir.
Arastirmanin amaci, miilteci onciiliigtinde yiirtitiilen
mutfak pratiklerinin ev sahibi toplumlarda ekonomik
katilim, kiltiirel siirdiiriilebilirlik, sosyal kapsayicilik
ve kentsel dayanikliiga nasil katki sagladigini

anlamaktir.

Yontem: Arastirma, Bourdieu'niin kiiltiirel sermaye,
Bhabha’nin melezlik ve Appadurai’nin gastro-politika
kavramlar1 gibi temel sosyolojik yaklasimlardan
yararlanarak kavramsal bir cergeve gelistirmistir.
Gaziantep’te 975 Suriyeli miilteciye ait isletmeye
iliskin nicel veriler toplanmis, bunlardan 203'{iniin
restoran, pastane ve kafe gibi gida sektorlerinde
faaliyet gosterdigi belirlenmistir.

Bulgular: Elde edilen bulgular, miilteci dnciiliigiindeki
gastronomi girisimlerinin kiiltiirleraras1 etkilesimi
tesvik ettigini, isttihdam yarattigin1 ve toplumsal
baglar gliclendirdigini gostermektedir. Bu isletmeler,
toplumsal cinsiyete duyarli girisimciligi desteklemekte
ve kiltiirel olarak kokli gida pratiklerinin
katkida Miilteci
mutfaklarmin yerel gastronomiyle biitiinlesmesi,
karsilikli anlayisi artirmakta ve toplumsal uyumu
pekistirmektedir.

korunmasina bulunmaktadair.

Sonug: Bu calisma, gastronominin yalmizca kiiltiirel
bir ifade bigimi degil, ayn1 zamanda toplumsal uyum
ve siirdiiriilebilirlik igin stratejik bir ara¢ oldugunu
ortaya koymaktadir. Bu uygulamalarin Siirdtiriilebilir
Kalkinma Amagclart olan (insana Yakisir Is ve
Ekonomik Biiyiime 8), (Esitsizliklerin Azaltilmasi 10),
(Stirdiiriilebilir Sehirler ve Topluluklar 11) ve (Sorumlu
Tiiketim ve Uretim 12) ile drtiistiigii goriilmektedir.
Gaziantep 6rnegi, miilteci gastronomisinin hem yerel
ekonomiyi hem de toplumsal dokuyu zenginlestirme
potansiyeline sahip oldugunu ve bu modelin diger
kentsel baglamlarda da wuygulanabilir oldugunu

gostermektedir.
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INTRODUCTION

The global refugee population has surged to 120
million due to wars, population growth, famine
and economic instability. Over the last year, the
number of refugees increased by 8.8%, with real
figures likely surpassing official estimates. As
it is anticipated that many societies will face
similar migration challenges in the future, the
integration of refugees into settled communities
has become an essential issue. Approximately
80% of refugees are unable to return to their
home countries, making their integration
into host societies imperative. Throughout
history, successful and developed societies
have capitalized on the human and cultural
resources brought by refugees, fostering rapid
development.

Gastronomy emerges as a powerful tool in
this integration process, transcending cultural
barriers and building bridges between refugees
and local communities. As a deeply cultural
practice, it offers a platform for everyday
and  host
communities. This interaction can be examined

encounters between refugees
through Pierre Bourdieu’s concept of cultural
capital (1), which highlights the value of
embodied knowledge—such as culinary skills—
as a resource that individuals can mobilize to
gain recognition and inclusion. Refugees bring
with them not only ingredients and recipes but
also culinary techniques, rituals, and symbolic
meanings associated with food. These resources
contribute to the enrichment of local gastronomic
landscapes and create pathways for social
participation. Drawing on Bourdieu’s notion of
embodied cultural capital, culinary knowledge
carried by refugees—often acquired through
family, tradition, and practice—functions as a
social resource that facilitates their participation
and visibility in host societies. Through the
culinary traditions they bring, refugees not
only preserve their cultural identity but also
contribute to the sustainability of this heritage
within their new societies. This interaction
fosters cultural and social sustainability by
creating opportunities for social integration
through shared culinary experiences.

Interactions and exchanges in gastronomy and
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food techniques between refugees and local
people can have significant cultural, social
and economic benefits. Here are some ways
in which these interactions can take place;
i) Cultural exchange: Gastronomy is deeply
rooted in culture and traditions. When refugees
and local people come together to share their
culinary knowledge and techniques, it creates
an opportunity for cultural exchange. Refugees
can introduce their traditional dishes, flavors
and cooking methods, while locals can share
their own culinary heritage. This exchange
promotes understanding, appreciation and
respect for different cultures; ii) Skill sharing:
Refugees often bring unique culinary skills
and techniques from their home countries. By
sharing these skills with local communities,
they can contribute to the local food scene and
provide an opportunity for locals to learn new
cooking techniques, ingredients and flavors. This
exchange of culinary knowledge can enrich the
local culinary landscape and provide economic
opportunities for both refugees and locals; iii)
Community integration: Food has a way of
bringing people together. Collaborative cooking
activities or community events that involve
refugees and locals can foster social integration
and create a sense of belonging. Through these
interactions, refugees and locals can form
meaningful connections, break down cultural
barriers and build supportive networks; iv)
Economic empowerment: Refugee communities
often face economic challenges when they first
arrive in a new country. By sharing their culinary
skills and traditional cuisines, refugees can
create opportunities for entrepreneurship and
economic empowerment. This can be achieved
through starting food businesses, participating
in farmers’ markets or food festivals, or even
offering cooking classes to the local community.
These initiatives can help refugees gain financial
independence and contribute to the local
economy; v) Culinary fusion: When refugees and
locals interact in the realm of gastronomy, it often
leads to culinary fusion, where traditional dishes
from different cultures blend together to create
unique and exciting flavors. This fusion cuisine
not only reflects the diversity of the community
but also creates new culinary experiences that
can be appreciated by all.

Such exchanges also generate hybrid culinary
forms, reflecting Homi Bhabha’s notion of
hybridity (2), where elements of refugee and host
cuisines merge to form new, culturally layered
practices. As Homi Bhabha suggests, hybridity
emerges in spaces of cultural encounter,
producing new meanings that destabilize
binary notions of self and other. Refugee
cuisine exemplifies this, as local and migrant
culinary elements fuse to create hybrid forms of
cultural expression. The blending of ingredients,
preparation methods, and consumption styles
results in culinary expressions that go beyond
binary distinctions of “local” and “foreign.”
This process of hybridization not only expands
culinary diversity but also serves as a metaphor
for the negotiation of belonging, identity, and
cultural transformation.

At the same time, food functions as a space of
negotiation and symbolic power, as described in
Arjun Appadurai’s concept of gastro-politics (3).
The act of cooking, sharing, and consuming food
involves more than sustenance—it is embedded
in questions of visibility, agency, and inclusion.
Refugees who engage in gastronomy-based
entrepreneurship—such as running restaurants,
food stalls, or catering services—actively
participate in shaping public tastes, narratives,
and perceptions, thereby contributing to the
sociocultural fabric of their host environments.

Recent empirical examples illustrate the
multifaceted role of gastronomy in integration
dynamics. In Germany, the widespread
adoption of doner kebab—originally introduced
by Turkish migrants and popularized further
by refugee entrepreneurship—demonstrates
how food can transform from a cultural marker
of difference to a symbol of national identity.
Similarly, in Turkey, the arrival of Syrian
refugees has significantly influenced the local
food scene. Syrian-owned cafés, sweet shops,
bakeries, and restaurants have become part
of everyday urban life, especially in cities like
Gaziantep and Istanbul. These establishments
offer more than culinary products; they serve as
social spaces where interaction, recognition, and

exchange take place.

Notably, this process is not confined to
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private initiatives. Governmental and non-
governmental actors, including NGOs and
international agencies, have recognized the
integrative potential of gastronomy. In Turkey,
organizations such as the Foundation for the
Support of Women’s Work (KEDV) have been
instrumental in facilitating refugee women'’s
participation in the food economy (4). KEDV
has supported the formation of multi-ethnic
women’s cooperatives in cities like Gaziantep
and Istanbul, where Syrian and Turkish women
work together to produce and sell traditional
food products. These cooperatives offer not only
income-generating opportunities, but also spaces
of solidarity and social inclusion, where women
share stories, culinary knowledge, and emotional
support. Through training programs, access to
commercial kitchens, and support for branding
and marketing, KEDV helps women move from
informal labor to formal entrepreneurship.
Projects  involving intercultural  cooking
workshops, community kitchens, and refugee-
led food cooperatives exemplify how food can
be utilized as a deliberate tool for social cohesion
and empowerment. Such efforts also align with
broader frameworks such as the Sustainable
Development Goals, particularly in promoting
decent work, reducing inequalities, and fostering
inclusive communities. Additionally, providing
access to commercial kitchens, mentorship
programs and business development support
can help refugees turn their culinary skills into
sustainable livelihoods.

In this context, the United Nations Sustainable
Development Goals (SDGs) offer a globally
recognized framework for understanding and
addressing interconnected challenges related to
poverty, inequality, environmental degradation,
and social inclusion. As a universal agenda
adopted by 193 UN member states, the SDGs not
only set measurable targets but also emphasize
the need for integrated and inclusive approaches
that transcend disciplinary and sectoral
boundaries. This study engages with the SDGs
not as an external add-on, but as a meaningful
analytical lens through which to examine
how refugee-led food practices contribute to
sustainable urban life, economic empowerment,
and cultural resilience. In particular, the research
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aligns with SDG 8 (Decent Work and Economic
Growth), SDG 10 (Reduced Inequalities), SDG 11
(Sustainable Cities and Communities), and SDG
12 (Responsible Consumption and Production),
all of which intersect in the everyday spaces
where food is produced, shared, and consumed.

Overall,interactionsandexchangesingastronomy
and food techniques between refugees and local
people have the potential to foster cultural
understanding, social integration, economic
empowerment and culinary innovation. By
embracing diversity and celebrating the richness
of different food traditions, communities can
create a more inclusive and vibrant gastronomic
landscape.

In sum, refugee gastronomy operates at the
intersection of culture, economy, and politics.
It not only facilitates cultural sustainability and
mutual understanding but also offers tangible
opportunities for participation, resilience, and
shared growth. When supported by inclusive
policies and community engagement, it becomes
a medium through which integration is lived,
experienced, and continually redefined.

This study aims to investigate how refugee-led
culinary practices—particularly those shaped by
the Syrian community in Turkey —contribute to
social integration and cultural sustainability in
host societies. In doing so, it situates food not only
as a medium of survival or heritage but also as a
transformative tool within the framework of the
United Nations Sustainable Development Goals
(SDGs). Specifically, this research highlights the
intersections between refugee gastronomy and
SDG 8 (Decent Work and Economic Growth),
SDG 10 (Reduced Inequalities)) SDG 11
(Sustainable Cities and Communities), and SDG
12 (Responsible Consumption and Production).
By analyzing empirical cases and drawing on
cultural theory, the paper explores how food-
related practices open up spaces for recognition,
participation, and sustainable development in
increasingly diverse urban environments.

Theoretical Framework

Food plays a pivotal role in the processes
of adaptation and integration for refugees,
functioning as both a marker of human identity



Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

and a vehicle of cultural expression (5). Culinary
practices enable displaced individuals not only
to maintain a sense of continuity with their
homeland but also to construct new forms of
belonging in their host societies. As migrants
and refugees navigate new environments,
their dietary habits often undergo modification
due to changes in availability, affordability, or
cultural expectations. This process—frequently
involving altered preparation techniques and
the substitution of ingredients—is more than a
matter of nutrition; it reflects deeper negotiations
of identity and cultural continuity (6).

These culinary shifts often give rise to what
Abbots (7) describes as hybridization—a
blending of migrant and host food cultures.
Migrant dishes are no longer consumed in
isolation but are served alongside, or fused
with, local meals. This culinary interweaving
illustrates Homi Bhabha’s concept of cultural
hybridity, wherein cultural boundaries become
porous and new, shared identities emerge. The
exchange of culinary skills and tastes is not a
one-way process of assimilation but a dynamic
interaction that can enrich both communities.

Furthermore, food functions as a platform for
building social capital, as explored in the work
of Long and Ager (8). Their research underscores
the capacity of food-centered interactions to
create networks of trust, reciprocity, and mutual
recognition between refugees, migrants, and
host populations. These everyday encounters—
whether through shared meals, food festivals,
or local market exchanges—contribute to social
cohesion and collective resilience.

In the context of the United States, Hayes-
Conroy and Hayes-Conroy (9) emphasize how
gastronomic practices serve as amedium through
which refugees establish social connections and
adapt to unfamiliar cultural landscapes. Through
the preparation and sharing of food, refugees
assert cultural agency and participate in the
co-creation of community. Likewise, Carballo-
Cruz and Saenz De Jubera (10), in their study of
Spain, demonstrate that gastronomy can operate
as a deliberate tool of integration, fostering
cross-cultural understanding and challenging
stereotypes through interpersonal exchange.

Together, these studies demonstrate that refugee
gastronomy is not simply about food —it is about
recognition, participation, and transformation.
Culinary practices enable refugees to assert
their presence in society, negotiate belonging,
and contribute to a shared cultural future.
These dynamics resonate closely with Pierre
Bourdieu’s theory of cultural capital (1), as
refugees draw upon culinary knowledge not
only for survival but also for social mobility,
visibility, and symbolic integration into their
new environments.

The role of food in social integration can be
analyzed through various theoretical lenses.
One such framework is Pierre Bourdieu's
concept of cultural capital (1), which posits
that cultural knowledge, including culinary
skills, can be a form of social currency that
helps individuals navigate and integrate into
new social environments. For refugees, their
culinary traditions represent a significant form
of cultural capital that can be leveraged to gain
acceptance and establish connections within
their host communities. This concept of capital
refers to non-economic forms of capital—such
as knowledge, skills, education, and cultural
habits—that enable individuals to navigate and
gain recognition in social spaces. In the context
of refugee integration, culinary knowledge and
gastronomic practices can be understood as forms
of embodied cultural capital. Refugees carry
with them a repertoire of culinary techniques,
ingredients, recipes, and food-related rituals,
which may serve not only as sources of personal
identity but also as tools for building social
relationships in the host society. Through food
preparation, presentation, and consumption,
refugees make their cultural capital visible and
potentially exchangeable, contributing to their
symbolic and practical integration.

This perspective frames food as more than
sustenance; it becomes a medium of social
positioning, community participation, and
economic opportunity. Refugee-led culinary
enterprises—such as restaurants, bakeries, or
catering businesses—demonstrate how cultural
capital can be mobilized in new settings to
foster inclusion, economic empowerment, and
intercultural dialogue.
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Another relevant theory is Homi K. Bhabha's
concept of hybridity (2), which describes the
process by which immigrant cultures blend with
local cultures to create new, hybrid identities.
In the context of refugee gastronomy, hybridity
is evident in the fusion cuisines that emerge
when traditional refugee dishes are adapted to
incorporate local ingredients and tastes. This
process not only enriches the culinary landscape
but also symbolizes the blending of cultural
identities, facilitating social integration and
mutual understanding. Homi K. Bhabha's theory
of hybridity highlights how cultural identities
are not fixed but are constantly negotiated and
redefined through contact and interaction. In the
case of refugee gastronomy, hybridity is often
observed in the creation of fusion cuisines—
where traditional dishes are adapted using local
ingredients or cooking methods, resulting in
new culinary forms that blend elements of both
migrant and host cultures.

These hybrid dishes are not merely gastronomic
inventions; they reflect deeper processes of
identity negotiation, cultural adaptation, and
mutual influence. They serve as everyday
representations of cultural coexistence and can
help soften social boundaries by offering familiar
yet novel food experiences to locals. Hybridity,
in this sense, facilitates cultural recognition and
reduces the perceived “otherness” of refugee
communities.

Arjun Appadurai’s notion of “gastro-politics”
further expands the discussion by emphasizing
how food can serve as a site of political and social
negotiation (3). In line with Arjun Appadurai’s
concept of gastro-politics, food is not merely
sustenance but a medium through which
power, identity, and belonging are contested
and negotiated —especially for marginalized
populations like refugees. In refugee contexts,
the act of sharing and consuming food becomes a
formof dialogue, where power dynamics, cultural
values and social boundaries are negotiated
and potentially redefined. Arjun Appadurai’s
concept of gastro-politics considers food as a
site where social relations, power dynamics,
and cultural values are actively negotiated. In
contexts of migration and displacement, food
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becomes a medium through which refugees
assert agency, articulate identity, and engage in
symbolic and material negotiations with the host
society.

Gastro-politics highlights the political dimension
of food: who cooks, who serves, who eats, and
under what conditions. When refugees establish
food businesses or participate in food-related
events, they are not only feeding people but
also shaping public perceptions, challenging
stereotypes, and asserting their place within the
cultural and economic life of the host society.
Culinary practices thus become acts of both
survival and resistance, shaping the everyday
politics of belonging.

The Role of Food in Adaptation and Integration

As mentioned previously, there is a strong
link between human identity and culture due
to critical role of food in the adaptation and
integration of refugees (5). As refugees adapt to
their new environments, their culinary practices
evolve, blending their traditional techniques
with local influences (6). This fusion results in
hybridized culinary practices that reflect both
migrant and host cultures, enriching the local
food landscape and creating new gastronomic
experiences (7).

The culinary contributions of refugees,
exemplified by baklava shops and doner
vendors, expand the diversity of local cuisine
while promoting social interaction and
cultural understanding. An emerging symbol
of multicultural refugee cuisine could be
“hummus,” a notable dish increasingly used as
a vehicle for integration. These businesses serve
as platforms for cultural exchange, where locals
and refugees share and learn from each other’s
culinary heritage, thereby fostering mutual
respect and appreciation (8). Gastronomical
businesses such as baklava and doner shops
established by refugees expand the local culinary
landscape, enhance diversity, promote social
interaction and deepen cultural understanding.
These interactions not only enrich the existing
social fabric butalso play a crucial role in building
a sustainable future. The contributions of

refugees in the field of gastronomy significantly
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bolster local economies, increase employment
and help establish peaceful relations between
different communities.

In the modern landscape of global migration,
food plays a pivotal role in cultural integration
and identity formation. One of the most striking
examples of refugee gastronomic influence
can be observed in Germany, where doner
kebabs have become a staple of the local diet.
Introduced by Turkish immigrants, many of
whom were refugees or guest workers, doner
shops have proliferated across Germany, to the
point where they have become an integral part
of German street food culture. The widespread
popularity of doner kebabs highlights the
successful integration of Turkish refugees into
German society, demonstrating how food can
serve as a bridge between cultures. The presence
of these shops has not only enriched the German
culinary landscape but has also facilitated social
interactions between Germans and the Turkish
community, fostering a sense of inclusivity
and shared cultural space. Immigrant food
businesses, such as doéner shops in Germany
and baklava shops worldwide, exemplify the
dynamic interaction between cultures. These
establishments not only offer culinary delights
but also serve as platforms for social exchange,
fostering mutual understanding and respect.
The doner kebab, a staple of Turkish cuisine,
found its way to Germany in the 1970s with the
influx of Turkish guest workers. Initially a quick,
affordable meal for workers, it quickly gained
popularity among locals. Doner shops have
become ubiquitous in Germany, representing
more than just a meal. They are symbols of
multiculturalism and integration, reflecting
the blending of Turkish and German cultures.
The adaptation of the doner to suit local tastes-
such as adding different sauces or ingredients-
demonstrates culinary hybridity. The doner
industry has also significantly contributed to
the German economy, providing employment
and stimulating local businesses. These shops
often serve as entry points for immigrants,
offering opportunities for entrepreneurship and
economic advancement. Today, the German
people have embraced doner so much that it has
become recognized as a German dish. During

his visit to Turkey in 2024, German President
Steinmeier (11) emphasized the ties between
the people of the two countries through doner,
which is important to understand how influential
migrant gastronomy is. Doner diplomacy was so
prominent that the German president invited
Arif Keles, a doner master from Berlin whose
grandfather had migrated to Germany as a
laborer in the 1960s, to join his delegation during
his visit to Turkey. This type of kebab, has become
a frequently eaten German dish in Germany. For
this purpose, German President Frank Walter
Steinmeier hosted a reception during his visit to
Istanbul and said, “Doner kebab has now become
the national dish of Germany.” At the residence,
Steinmeier cut doner kebab with Arif Keles, a
third-generation doner kebab maker who runs
a doner shop in Berlin. Steinmeier (11) said,
“No fast-food is sold more, eaten more or even
exported more than doner kebab in Germany. It
should be noted as an interesting note in history
that this is similar to the situation a century
ago, when workers migrating from Hamburg to
America carried the hamburger to America and
introduced it to the whole of America. Similar to
doner kebab, shawarma is the most prominent
of the many products that Lebanese and Syrian
refugees have brought to western culture. One
of the most important examples of the fast-food
sector produced with a technique similar to
doner, this doner of the Arab culture has also
provided a cultural transfer in all the countries
it has traveled to, and as a result, it has also
enabled the establishment of bridges between
the local people and the refugees.

Similarly, baklava shops established by Middle
Eastern refugees have spread across the globe,
from the United States to Australia. These shops
often serve as cultural hubs where the culinary
traditions of the refugees are celebrated and
shared with local communities. In the United
States, for example, baklava has become a
popular dessert, embraced by a diverse range
of cultural groups. The integration of baklava
into the American dessert repertoire exemplifies
how refugee cuisines can be assimilated into
the broader food culture of a host country,
contributing to cultural diversity and social
cohesion. Baklava is a traditional dessert
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produced and highly enjoyed in countries like
Turkey, Syria, and Lebanon. With refugees and
immigrants, baklavahasspread toother countries.
It became known in America, especially with
Armenians who migrated to California. Later,
baklava was brought to Europe by Turkish and
Arab immigrants. Today, baklava has become a
global dessert. Baklava has the potential to foster
positive dialogues between cultures as it is often
given as a gift and triggers happiness hormones
when consumed. Therefore, sweet and pleasant
foods like baklava facilitate the establishment of
cultural bridges between locals and refugees.

The global diffusion of immigrant culinary
practices, such as baklava, mirrors the journeys
of those who carry their gastronomic heritage
across borders. Often associated with hospitality
and celebration, baklava is traditionally served
at weddings, religious festivals, and family
gatherings, symbolizing warmth, generosity,
and shared identity. As baklava shops open in
diverse cultural settings—from the United States
to Europe and Australia—the dessert adapts to
local palates, giving rise to regional variations
that reflect both the adaptability and resilience of
migrant traditions. These immigrant-owned food
establishments frequently evolve into community
hubs, facilitating everyday interactions between
locals and newcomers, fostering curiosity,
and breaking down cultural barriers. In this
context, Pierre Bourdieu’s concept of cultural
capital, particularly in its embodied form,
offers a valuable framework for understanding
how such culinary practices enable processes
of social inclusion. Unlike institutionalized
capital such as formal education, embodied
cultural capital consists of deeply internalized
dispositions—culinary skills, taste preferences,
and food-related rituals —acquired through lived
experience. Refugees and immigrants mobilize
this capital through performative acts such as
cooking, serving, and sharing food in new social
settings. These practices not only contribute to
the richness of the local gastronomic landscape
but also serve as strategies for recognition and
legitimacy in the host society. Thus, through
gastronomy, refugee communities engage in
cultural exchange while actively participating
in shaping inclusive and pluralistic foodscapes.
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In a contemporary context, the cuisine of Syrian
refugees has significantly influenced Turkish
gastronomy both economically and culturally.
Syrian individuals have established a substantial
number of cafés, patisseries, bakeries, fast-
food outlets, and restaurants, introducing
their culinary traditions into the Turkish food
landscape. By adapting their recipes to align
with the local palate and by introducing new
consumption practices, they have facilitated both
gastronomic exchange and social interaction.

These food-related enterprises are not merely
commercial establishments; they function as
cultural bridges that foster interaction between
diverse communities. Through sharing the
tastes of their homeland, refugee entrepreneurs
contribute to the cultural mosaic of their host
country, encouraging mutual respect and
intercultural understanding.

Beyond individual initiatives, both governmental
and non-governmental actors have recognized
the integrative potential of food and gastronomy.
Numerous projects initiated by NGOs and
international organizations have strategically
used cuisine as a tool for social inclusion
and cohesion, especially within refugee-host
community dynamics.

These processes of gastronomic adaptation and
integration are particularly visible in Turkey. In
metropolitan areas such as Istanbul, the Aksaray
district has emerged as a gastronomic enclave
known as “Little Damascus,” where a dense
concentration of Syrian restaurants, sweet shops,
and cafés has cultivated a tangible environment
of cultural hybridity. These venues attract not
only the Syrian diaspora but also local Turkish
residents and international visitors, facilitating
everyday cultural exchange.

A similar pattern is observable in Gaziantep,
where Syrian-owned eateries such as Sultana
and Aleppo Kitchen, Istasyon have become
integral to the local culinary scene. Offering
dishes such as kibbeh, kebab halabi, and lahma bil
karaz, these restaurants demonstrate how Syrian
culinary heritage blends with regional Turkish
tastes, fostering both daily social interaction and
longer-term intercultural dialogue. Additionally,
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innovative initiatives such as Mutfakna—a
vegan restaurant whose name combines the
Turkish word mutfak (kitchen) and the Arabic
suffix -na (our)—symbolize culinary cohesion
and solidarity between Syrian and Turkish
communities, reflecting the potential of shared
food practices to build inclusive cultural spaces.

Moreover, the widespread popularization of
items like coffee with cardamom, falafel, hummus,
and Sham-style déner (Shawarnma) —distinguished
by its garlic sauce, sumac-seasoned onions,
and pickled vegetables wrapped in lavash—
within Turkey’s fast food and street food scenes
exemplifies deeper gastronomic integration.
Even national chains such as Komagene have
incorporated falafel into their menus, signaling
the mainstreaming of such hybrid culinary
forms.

These examples illustrate how food operates as
a mediator of identity, belonging, and cultural
negotiation in migratory contexts. Through
everyday practices of cooking, sharing, and
consuming food, refugees not only preserve their
cultural heritage but also actively participate in
shaping an inclusive and evolving foodscape in
their host societies.

Methodology

This study employs a quantitative case
study design complemented by qualitative
interpretation to explore the economic and
cultural contributions of refugee-led food
businesses, with a particular focus on Syrian-
owned enterprises in Gaziantep, Turkey. While
no primary qualitative data (e.g., interviews
or ethnographic fieldwork) were collected,
the analysis is informed by a theory-guided
interpretation of quantitative data, a well-
established approach in sociological and cultural
research (23) (24).

The research draws on firm-level secondary
data obtained in October 2024 from the available
records on the Turkish Trade Registry Gazette
[Tiirkiye Ticaret Sicil Gazetesi], accessed via its
official online platform (22). In total, 975 Syrian-
owned businesses legally registered in Gaziantep
were identified.

Using NACE classification codes, these firms
were categorized by economic sector—such as
wholesale trade, food processing, and hospitality.
A focused subset of 203 companies operating
in food-related sectors (e.g., restaurants, cafés,
baklava producers, grocery stores) was selected
to analyze intersections between economic
activity and cultural integration.

In line with the principles of analytical
generalization (25), thissubsetwasnotstatistically
representative but theoretically significant. The
empirical data were interpreted through the lens
of cultural sociology, particularly drawing on
Pierre Bourdieu’s concept of embodied cultural
capital and Homi Bhabha’s theory of cultural
hybridity. This interpretive framework enabled
an understanding of how culinary practices
function as sites of symbolic negotiation,
integration, and social visibility.

Rather than claiming a full “mixed-methods”
design, this research adopts a qualitative
sociological interpretation of quantitative data, a
methodologically valid practice especially when
embedded within a robust theoretical framework
(26). This approach permits in-depth cultural
insight without the need for direct qualitative
fieldwork.

The empirical case of Gaziantep thus illustrates
broader regional dynamics concerning the
role of refugee entrepreneurship in promoting
cultural, economic, and social sustainability,
while engaging conceptually with the United
Nations  Sustainable Development Goals
(SDGs)—particularly SDG 8 (Decent Work), SDG
10 (Reduced Inequalities), SDG 11 (Sustainable
Cities), and SDG 12 (Responsible Consumption
and Production).

RESULT AND DISCUSSION

Since the onset of the Syrian civil war in 2011,
Turkey has become a primary destination for
displaced Syrians, with Gaziantep emerging as
a key host city due to its geographical proximity
and economic vitality. Over the years, Syrian
refugees in Gaziantep have transitioned from
humanitarian aid recipients to active economic
participants. This study draws on firm-level
data from the Gaziantep Chamber of Commerce
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and Ministry of Trade to analyze the sectoral
distribution and cultural impact of Syrian-owned
businesses in the city. As of 2024, approximately
975 Syrian-owned firms operate in Gaziantep,
the majority of which are concentrated in food-
related industries such as wholesale trade, food
manufacturing, and hospitality (Table 1).

Among these, 537 firms (55.1%) are engaged in
wholesale food trade, underscoring the pivotal
role of Syrian entrepreneurs in regional supply
chains. Additionally, 84 firms operate in baklava,
flour, and pastry production, while 74 run cafés,
restaurants, and catering services, contributing
to both the culinary economy and social fabric of
Gaziantep. These businesses not only reinforce
the city’s position as a gastronomic capital
but also facilitate cultural exchange through
Levantine-Turkish  culinary fusion. Syrian
entrepreneurs have enriched the local foodscape
by introducing new techniques and dishes such
as shawarma, muhammara, and Aleppo-style spices,
often adapted to local tastes to create hybrid

food identities.

In this context, gastronomy functions as a
driver of cultural and social sustainability,
preserving heritage while enabling interaction
across communities. As Carballo-Cruz and
Saenz De Jubera (10) note, culinary exchange
strengthens inclusivity and contributes to
more resilient, multicultural societies. The case

of Gaziantep illustrates this dynamic clearly:
Syrian food businesses not only preserve and
transmit cultural knowledge, but also generate
employment, attract food tourism, and support
innovation in food manufacturing (e.g., fusion
baklava, dairy adaptations).

Importantly, the cultural transmission through
food supports intergenerational continuity
within refugee families while simultaneously
introducing host communities to unfamiliar
culinary traditions. As Hayes-Conroy and
Hayes-Conroy (9) argue, food exchange is not
just material but symbolic—conveying values,
stories, and identities that foster empathy
and solidarity. In Gaziantep, supermarkets
and grocery stores (60 Syrian-owned firms)
increasingly stock both Turkish and Syrian
shared
consumer experiences and mutual visibility.

goods, contributing to everyday

Gaziantep’s designation as a UNESCO Creative
City of Gastronomy (14) further amplifies the
relevance of Syrian culinary contributions.
The arrival of Syrian food entrepreneurs has
diversified the city’s gastronomic identity,
reinforcing its global culinary reputation and
deepening cross-cultural interaction. Moreover,
these businesses function as community hubs
where locals and newcomers meet, share meals,
and form social ties—contributing to social
cohesion, tolerance, and mutual adaptation.

Table 1. Food firms established by Syrian refugees in Gaziantep

Profession Group (with NACE Codes) Number of
Companies

1. Agricultural Products - Grains - Pulses - Spices (NACE: 01.1, 01.2, 01.3, 46.3) 34

2. Flour Products - Baklava - Flour - Bulgur - Pulse Manufacturing (NACE: 10.1, 10.8, 84

46.3)

3. Pistachio and Nuts (NACE: 10.3, 46.3) 37

4. Sugary Products - Beverages - Chocolate - Dairy Products (NACE: 10.8, 10.5, 10.6, 45

46.3)

5. Food Wholesalers and All Kinds of Wholesale Trade (NACE: 46.1, 46.2, 46.3, 46.9) 537

6. Supermarkets - Grocery Stores (NACE: 47.1, 47.2) 60

7. Fresh - Dried Fruits and Vegetables Wholesale Trade (NACE: 46.3, 46.9) 67

8. Cafes - Restaurants - Catering Services (NACE: 56.1, 56.2, 56.3) 74

9. Live Animals - Animal Products and Feed Producers (NACE: 01.4, 01.5, 10.9) 37

Total 975
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In conclusion, Syrian entrepreneurship in
Gaziantep illustrates how gastronomy can
serve as a powerful platform for both economic
resilience and cultural sustainability. The
integration of refugee food practices into local
systems enriches not only the economy but also
the social imagination of host communities.
As Table 1 indicates, this sectoral distribution
reflects a vibrant and growing field of economic
participation rooted in culinary tradition and
innovation. Moving forward, supportive policy
frameworks that encourage collaboration
between Syrian and Turkish entrepreneurs
can further harness this potential, positioning
gastronomy as a cornerstone of inclusive and

sustainable development.

Connecting Cultural and Social Sustainability
with Sustainable Development Goals

The integration of refugee gastronomy into local
food cultures also has significant implications
for sustainable development, particularly in the
realms of economic growth, social inclusion, and
environmental stewardship-three key pillars of
the United Nations Sustainable Development
Goals (SDGs).

Economic growth

Refugee-led food businesses contribute to
local economies by creating jobs, generating
income, and revitalizing neighborhoods.
These businesses often introduce innovative
food products and services that attract diverse
customer bases, thereby stimulating local
economic activity. Furthermore, by participating
in local markets and food festivals, refugees
enhance the vibrancy and diversity of the food
industry, which can lead to broader economic

benefits for the host community.

For example, over 5,000 Syrian-owned businesses
are registered in Istanbul alone, making the city a
leading hub for refugee entrepreneurship. While
a precise sectoral breakdown is not publicly
available, studies by UNDP (15) and IGAM
(16) indicate that a significant portion of these
enterprises operate in the food and hospitality
sector, including restaurants, cafés, bakeries, and
catering services.

In cities like Gaziantep, where approximately
23% of Syrian businesses in Turkey are located,
Kitchen
and Sultana Restaurant have become well-

establishments such as Aleppo
integrated into the local culinary landscape.
These businesses not only provide employment
to both Syrians and locals but also enrich the
gastronomic diversity of the region. Moreover,
many participate in local markets and food
festivals, enhancing the vibrancy of the food
sector and supporting inclusive economic
growth.

According to this study and as demonstrated in
Table 1, a significant number of Syrian-owned
businesses in Gaziantep are active in three key
sectors with high potential for cultural and
economic integration:

Sweets and confectionery production (including
baklava and traditional Middle Eastern desserts),
restaurants, cafés, and catering services, food
manufacturing and grocery retail.

These sectors (highlighted in red in Table 1) are
closely tied to both local consumer culture and
Gaziantep’s gastronomic identity. In addition,
other sectors identified in the research—such
as wholesale food trade, dried fruits, spices,
and agricultural products—primarily reflect
Syrian merchants’ participation in traditional
commercial activities and demonstrate the
transference of Syrian trade culture into Turkey’s
regional markets.

The economic empowerment of refugees through

culinary  entrepreneurship aligns directly
with Sustainable Development Goal 8 (Decent
Work and Economic Growth), as it promotes
sustainable economic development and creates
opportunities for dignified employment. These
refugee-run food initiatives exemplify how
grassroots entrepreneurship can play a vital
role in building resilient and inclusive urban

economies.
Social inclusion

The cultural exchange facilitated by refugee
gastronomy directly supports SDG 10 (Reduced
Inequalities) by promoting social inclusion and
reducing inequalities within societies. When
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refugees share their culinary traditions with
local populations, they contribute to breaking
down cultural barriers and fostering a sense of
belonging.

In Turkey, where over 3.2 million Syrian refugees
reside, gastronomy has emerged as a vital
medium for intercultural dialogue and social
cohesion. Refugee-operated food businesses—
such as Syrian-owned dessert shops and cafés
in Istanbul’s “Little Damascus” (Aksaray)—
serve not only as commercial venues but also as
communal spaces for cultural interaction. These
establishments are frequented by both local
populations and other immigrant communities,
enabling everyday encounters that challenge
stereotypes and promote mutual understanding.

Community kitchens and culinary workshops
further reinforce this process. Initiatives like
Kirkayak Kiiltiir's gastronomy programs (e.g.,
Humus) (17), in Gaziantep and SGDD-ASAM's
cooking classes for refugees (18) and local
women not only provide vocational training but
also create spaces for storytelling, shared labor,
and emotional connection. These programs
often emphasize co-creation, such as in the case
of the vegan restaurant Mutfakna (19), which
symbolizes unity beyond ethnic and national
boundaries.

Moreover, these food-centered interactions
contribute to the development of informal social
networks, through which refugees gain practical
support—language practice, job opportunities,
housing advice—that directly reduce barriers
to full societal participation. In this way,
culinary encounters are not merely symbolic
but constitute tangible mechanisms for social
integration, recognition, and empowerment.

According to the Gaziantep data presented in
Table 1, the three culturally rich sectors mentioned
earlier (restaurants, sweets production, and
retail food services) are also key sites of cultural
transmission and social cohesion. They facilitate
daily face-to-face encounters between Turkish
and Syrian populations and serve as intercultural
bridges within the urban fabric. Meanwhile,
the sectors with a more commercial orientation
(e.g., wholesale trade of legumes, spices, dried
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fruits) represent an important continuation of
Syrian commercial tradition, and illustrate how
economic participation can coexist with deeper
processes of cultural exchange.

By opening up cultural space in public life and
enabling refugees to be seen as contributors
rather than burdens, gastronomic engagement
helps counteract marginalization and build more
inclusive, equal societies. This grassroots cultural
diplomacy complements institutional efforts
and highlights the transformative potential of
everyday practices in advancing the goals of
equality and inclusion.

Environmental stewardship (SDG 12)

The culinary practices of many refugee
communities often include sustainable food
practices, such as the use of local and seasonal
ingredients, traditional preservation methods,
and waste minimization techniques. By
introducing these practices to their host countries,
refugees can contribute to more sustainable food
systems, aligning with SDG 12 (Responsible

Consumption and Production).

Additionally, the fusion of local and refugee
culinary traditions can lead to the creation of
new dishes that are both culturally significant
and environmentally sustainable. These hybrid
culinary forms represent a more thoughtful and
resource-efficient approach to food production
and consumption. In Gaziantep, sectors such as
baklava and pastry production, nuts and dried
fruits, and grocery trade (see Table 1) provide
tangible examples of this integration. Many of
these businesses operate on low-waste, seasonal,
and handmade production models, reflecting
culinary values grounded in both tradition and
sustainability.

The integration of refugee gastronomy into local
culinary landscapes thus serves as a powerful
catalyst for cultural and social sustainability,
which in turn supports the broader goals
of sustainable development. By preserving
cultural heritage, fostering social inclusion,
and promoting economic and environmental
sustainability, refugee culinary practices
contribute to the creation of resilient, inclusive,

and sustainable communities. These interactions



Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

between refugee and local cuisines not only
enrich the cultural and social fabric of host
societies but also play a crucial role in building
a sustainable future where diversity, solidarity,
and ecological awareness are at the forefront of
development.

Sustainable Cities and Communities (SDG 11)

The integration of refugee gastronomy into urban
public life contributes directly to Sustainable
Development Goal 11 (Sustainable Cities and
Communities), which calls for inclusive, safe,
resilient, and sustainable urban environments.
Refugee-led food enterprises—such as Syrian-
owned restaurants, cafés, bakeries, and
community kitchens—play a transformative
role in revitalizing urban spaces and enhancing

social resilience at the neighborhood level.

In cities like Istanbul, the emergence of districts
such as “Little Damascus” in Aksaray illustrates
how refugee communities shape urban cultural
geography through gastronomy. These spaces
are not only centers of economic activity but
also serve as cultural anchors where everyday
encounters between locals and refugees foster
mutual recognition and coexistence. Similarly,
in Gaziantep, food establishments like Sultana,
Aleppo Kitchen, and Mutfakna represent
examples of how refugee food practices are
embedded in the city’s urban fabric, contributing
to social interaction, spatial inclusion, and
economic vitality.

Moreover, projects such as Kirkayak Kiiltiir's
refugee kitchens (17), Komsu Kafe Kolektifi (20),
and SGDD-ASAM’s (18) culinary workshops
serve as hybrid urban commons, where food
becomes a vehicle for shared identity, collective
care, and urban participation. These initiatives
illustrate how gastronomy fosters urban
cohesion, turning food into a medium through
which cultural sustainability and social justice
intersect.

In light of the findings presented in Table 1, the
clustering of Syrian-owned businesses in specific
food-related sectors and districts reflects how
migration-driven entrepreneurship can reshape
the socio-spatial dynamics of Turkish cities. By
contributing to urban vitality, cultural visibility,

and inclusive economies, refugee gastronomy
becomes a cornerstone of sustainable urban
development, in line with the targets of SDG 11.

CONCLUSION

The integration of refugee gastronomy
into local culinary landscapes is a complex,
multidimensional process that plays a pivotal
role in advancing cultural sustainability, social
cohesion, and inclusive development. Through
everyday  culinary  interactions—cooking,
eating, and exchanging recipes—refugees and
host communities co-create spaces of mutual
recognition, shared identity, and evolving taste.
These exchanges not only enrich the gastronomic
diversity of host societies but also facilitate
meaningful pathways for refugee participation

in economic, social, and cultural life.

This study has demonstrated that refugee-
led food practices are not merely cultural
expressions but also powerful mechanisms
for sustainable development and integration.
Drawing on theoretical perspectives—such
cultural Bhabha's
hybridity (2), and Appadurai’s gastro-politics

as Bourdieu’s capital,
(3)—and supported by empirical data from
Gaziantep, the research has shown how culinary
entrepreneurship intersects with key Sustainable
Development Goals, particularly SDG 8 (Decent
Work and Economic Growth), SDG 10 (Reduced
Inequalities), SDG 11 (Sustainable Cities and
Communities), and SDG 12 (Responsible
Consumption and Production).

In cities like Gaziantep, where refugee-owned
food businesses have become integral to the urban
landscape, gastronomy serves as both a cultural
bridge and an economic engine. Initiatives that
support refugee women’s cooperatives—such
as those facilitated by KEDV —and intercultural
culinary projects provide powerful examples of
how food can foster solidarity, visibility, and
social resilience.

Looking ahead, the future of refugee gastronomy
lies in its capacity to support economic
empowerment, cultural preservation, and urban
coexistence. By investing in sustainable food
entrepreneurship, community-driven initiatives,
and inclusive culinary spaces, refugees can
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build dignified livelihoods while contributing to
the cultural and economic vitality of their host
societies (21).

To fully realize this potential, future integration
policies must recognize food not only as a
symbol of identity but also as a strategic tool
for inclusion, economic development, and
urban transformation. Local governments,
civil society, and international actors should
prioritize support mechanisms such as access
to commercial kitchens, funding opportunities,
business mentoring, and shared marketplaces.

Ultimately, every dish shared between

communities tells a story—not just of
displacement, but of creativity, endurance,
and shared humanity. In embracing refugee
gastronomy, we do not simply enrich our palates;
we nourish the foundations of a more inclusive,

resilient, and culturally vibrant society.
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Abstract

The culinary cultures of Turks have undergone numer-
ous changes throughout their historical journey from
Central Asia to Anatolia. The transition of Turks from
a nomadic lifestyle to a settled one, the acceptance of
Islam, commercial activities, and cultural interactions
have all contributed to the diversification of their culi-
nary traditions. Within this process of diversification,
the culture of sweets has also significantly developed.
It can be said that the Turks of Central Asia consumed
little to no sweets due to geographical and cultural
conditions. However, over time, with improved op-
portunities and varying geographical conditions, the
consumption of sweets among Turks increased, lead-
ing to greater diversity in their dessert culture. Today,
it can be stated that sweets have become an indispens-
able part of Turkish cuisine due to their variety. Some
of the sweets traditionally consumed by Turks in the
past have retained their popularity today. Neverthe-
less, some desserts have been forgotten or are now
produced differently from their traditional recipes.
The aim of this study is to contribute to the literature
on Turkish culinary culture and Turkish dessert tradi-
tions. Unlike similar studies in the literature, this re-
search focuses more on Turkish dessert culture rather
than the broader Turkish cuisine, thereby narrowing
the scope. A detailed literature review has been con-
ducted to provide information on the transformation
of Turkish dessert culture from past to present. The
study aims to introduce some nearly forgotten des-
serts and to preserve sweets that are drifting away
from their traditional forms due to the evolving des-
sert culture.

Extended Summary

Throughout the history, Turks accommodated in dif-
ferent locations and ruled different countries. Thus,
different geographical environments and cultural
interactions with other countries affected the Turks’
own culture over time [1]. While there are different
opinions about the Turks” homeland, many research-
ers acknowledge the Middle Asia as Turks” homeland.
Middle Asia’s geography and Turks” nomad lifestyle
are the fundamental for their cultural history [2]. Turks
are mainly occupied with farming and trade of animal
products [3]. Thus, their cuisine was based mainly
with animal products. There are different opinions of
Nomad Turks” dessert consumption. While some in-
dicate that Nomadic Turks did not consume any des-
sert and thought desserts as disgraceful [4, 5], others
indicate that they consumed products like desserts
(aspori, kuyma, halwa) with sugar or honey [6-9].
Due to the sugar’s rarity and expense, desserts with
sugars were hard to find in any other countries too in
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this time [10]. Thus, honey, molasses, fruits etc. were
common for dessert sweetening. There are not enough
resources that supporting Nomadic Turks’ dessert
consumption, but dessert-like products are mentioned
[6]. Due to their Tengri belief Turks believed that the
smells of food calmed dead souls. It can be stated that
Turks’ traditional halwa for the dead based on that be-
lief [11]. Additionally, it is stated that there was dough
based, and meat-based dishes consumed with sugar
[7, 8]. Yogurt with fruits, honey, and molasses; were
consumed after or with dishes. These products can be
an example to the desserts according to their high sug-
ar content.

Seljuk period played an important role in the for-
mation of the culinary culture of the Turks. During
the Seljuk period, the Turks’” adopted settled life, in-
creased trade, spread of agriculture and increased cul-
tural interaction, etc. have enabled the development of
culinary culture [12, 13]. Unlike the Nomadic Turks, it
is possible to obtain information about their culinary
culture from various written resources. It can be said
that sugar consumption was low during this period
due to the difficulty of finding and its expense [13].
However, it is mentioned that there are many types
of desserts flavored with honey, molasses, jam and
fruits instead of sugar. In the Seljuks, various desserts
were served at the end of banquets, and almond can-
dies were handed out at weddings [14]. Many types of
halva have emerged and are handed out to the public
on various ceremonies and special occasions (veter-
ans’ halva, almond halvah, walnut halva, paper halva,
etc.). Many types of halva were sold by people called
“helva-ger” [6]. In the Seljuks, where health and food
culture were together, it was thought that desserts or
sherbets such as “gulbeseker” were good for diseases
[15]. It is said that during this period, various pastry
desserts (miisebbek, karamus, senbuse), pelte, zerde
and kadayif were consumed with pleasure. Although
there were people in the villages who did not con-
sume sugar or even halva, processed types of sugar
were sold in the cities (akide, teberzed, nebet, mahos,
etc.) [16].

Cuisine in the Ottoman Empire; developed due to rea-
sons such as the good economy, different cultures that
composed in the population, geographical conditions,
and the interest of the nobles for eating. Especially
palace cuisine developed due to the banquets, cele-
brations and to satisfy sultans [13]. The importance
given to halva continued in the Ottoman Empire, and
the kitchen section where desserts were prepared was
called “Halvahane”. In addition to desserts, sherbet,
mesir pastes and medicine varieties are also prepared
in this section [17]. Although the importance given
to halva in the Ottoman Empire can be understood
through the variety of halva, the failure to record the
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recipes has prevented some halva from reaching the
present day. Desserts during the Ottoman period can
be divided into groups of halvas, milk desserts, pastry
desserts and other desserts [18]. It can be said that al-
most all desserts containing flour/starch, honey/sugar
and oil are considered halva [19]. Due to the impor-
tance of animal husbandry for Turks, the use of milk
in desserts were common [20, 21]. Ottoman were con-
suming wide range of puddings (rice pudding, chick-
en pudding, muhallebi etc.) and some of the desserts
are still popular among Turks. Doug-based desserts
were abundant and diverse according to use of yeast,
cooking method, shape, etc. [22]. It is mentioned that
baklava and kadayif type desserts are among the most
loved dessert types by Turks [18]. There were oth-
er types of desserts and snacks such as pelte, zerde,
asure, sweet sausage etc. consumed in Ottoman. It can
be said that with the Europeanization movement in
the last periods of the Ottoman Empire, culinary cul-
tures were influenced by French desserts and prod-
ucts from their cuisine [13].

Turkish Dessert culture during and after the Repub-
lic Period experienced a radical change due to tech-
nological developments [23]. Turkish cuisine, whose
foundations were laid during the Seljuk and Otto-
man Periods, has experienced great changes. Due to
reasons such as the cheaper price of sugar and easy
access to technological equipment and information,
people have had the opportunity to try the types of
desserts they were curious about [24]. Nowadays, it
can be said that through social media, desserts from
different cultures started to become more known and
consumed than traditional Turkish desserts [25]. Al-
though traditional baklava, milk desserts and halva
are still consumed today; it can be said that some des-
sert varieties have begun to be forgotten over time. For
such reasons, products have begun to be registered
and protected by geographical indication and similar
practices [12]. It can be said that after the Republic pe-
riod, especially French pastry techniques and desserts
began to become widespread among Turks [26]. When
today’s cafe and patisserie menus are examined;
it is possible to see the cultural desserts of different
countries (French, Italian, Japan, Korea etc.) [27]. The
continuous development of gastronomy and various
trends also increases the competition between chefs.
For this reason, it can be said that traditional products
have been developed, and new desserts have been
created [28]. Consequently, it can be said that Turkish
dessert culture is rapidly expanding and diversifying

due to recent developments.

GIRIS

Farkli tilke ve kiiltiirlerin sahip oldugu gast-
ronomik degerler, cografi sartlara bagh olarak
olusmakta, gelismekte ve degismektedir [29].
Genis bir cografyaya yayilan Tiirklerin, diger
ulke ve kilttirlerle etkilesimi, kendi kiiltiirlerini
gesitlendirmistir [1]. Tiirklerin Orta Asya’dan
baglayan tarihi, konar goger yasam stilleri sebe-
biyle yazili kaynaklara erisimi zorlastirmistir.
Bu sebeple Tiirklerin eski donem kiiltiirel miras
Ogelerine; “sifahi gelenek” olarak adlandirilan
sozlii kaynaklar ve bazi yazitlar sayesinde ula-
silmistir [2]. Tiirklerin tarih boyunca biiyiik bir
cografyaya yayilmasi kokenlerinin kesin olarak
belirtilmesini gliclestirmektedir. Buna karsin
Tiirklerin anavatani bir¢ok kaynakta Orta Asya
olarak gosterilmektedir [30]. Tiirkler, Orta As-
ya'da yasadiklar1 donem boyunca bozkirda hay-
vancilikla ugrasmislardir. Bu sebeple hayvansal
gidalarin, diyetlerinde temel besin kaynag: ola-
rak kullanildig: diistintilmektedir [3]. Tiirklerin
konar-goger donemdeki yasantilar: sebebiyle ye-
mek kiiltiirleri hakkinda kesin bilgilere ulasila-
mamaktadir. Ek olarak gida iiriinlerinin kisitli ve
kiiltiirel etkilesimin diger donemlere oranla az
olmasi sebebiyle yemek ¢esitliliginin fazla olma-
dig1 soylenebilir [31]. Selguklu Dénemi'nde ise
yerlesik hayata gecilmesi, diger kiiltiirler ile olan
etkilesim vb. gibi bircok etmen; Tiirklerin mut-
fak kiiltirtinii gelistirmistir [32]. Bu donemlerde
gezginler tarafindan hazirlanan yazili kaynaklar
doénemin yemek kiiltiirti hakkinda bilgi edinil-
mesini saglamistir [33]. Selguklu Donemi'nden
sonra Osmanli’'min farkl kitalara yayilmis olma-
s1, ekonominin iyi olmasi, kiiltiirel etkilesim ve
halkin yiyecek-igecek kiiltiiriine olan ilgisi gibi
bir¢ok sebep bu donemdeki mutfak kiiltlirtinii
biiytik Olctide gelistirmistir [10]. Osmanli'nin
son donemleri goz oniine alindiginda Avrupa-
lilasmanin da etkisiyle mutfak kiltiirtintin de
geleneksel gidalardan uzaklastig1 bir donem ol-
dugu soylenebilir [13]. Cumhuriyet Donemi son-
rasinda ise gelisen teknoloji, ulasim, ¢ok kiiltiirlii
yap1 vb. gibi etmenlerin Ttiirklerin yiyecek-igecek
aliskanliklarini ve yemek kiiltiirlerini degistirdi-
g1 soylenebilir [34]. Giintimiizde diinya genelin-
de gesitli gastronomik trendlerin olusmasi, yeni
uriin gelistirme teknikleri ve sefler arasindaki
rekabet; yiyecek-igecek sektoriine gesitlilik kat-
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maktadir [28]. 19. Yiizyila kadar iilkelerin poli-
tik, ekonomik, ticaret vb. nedenler dolayisiyla
sehir ve kirsal alanlardaki mutfak kiiltiirleri ara-
sinda biiylik farkliik bulundugu sdylenebilir.
Gliniimiizde ise teknolojinin gelismesi ve kolay
erigilebilirlik sebepleriyle kirsal kesimlerde de
mutfak kiiltiirtintin  gegitlendigi soylenebilir.
Gliniimiiz Tiirk Mutfak Kiiltiirii incelendiginde,
butik igletmeler, fine-dining restoranlar, gelenek-
sel lokantalar, meyhaneler, tematik kafeler gibi
birgok farkli yiyecek-igcecek isletmesi goze carp-
maktadir [35, 36]. Bu isletmelerin 6zgiin tarifle-
rinin zamanla Tiirklerin kiiltiirel 6geleri arasina
girebilecegi soylenebilir. Bu calismada; Tiirk tatl
kiiltiiriiniin Orta Asya Donemi'nden giiniimiize
kadar gecirmis oldugu siire¢ ve degisimin tani-
tilmas1 amaglanmistir. Literatiirde Tiirk mutfak
kiiltiirii kurulan devlet donemlerine gore ayril-
masina karsin, Tiirk tath kiltiirtiyle ilgili yeterli
kaynak bulunmadig: soylenebilir. Bu dogrultu-
da caligmanin Tiirk tath kiiltiirti hakkinda litera-
tiire katki saglamasi amaglanmaktadir.

METODOLOJI

Calisma hedeflerine ulasilmast ig¢in nitel
arastirma yontemleri kullanilmis olup, konu ile
ilgili literatiir derinlemesine incelenmistir. Tiirk-
lerin ilk yurdu olarak varsayilan Orta Asya Done-
mi'nden baslayarak; Selguklu Dénemi, Osmanl
Donemi ve Cumhuriyet Donemi Tiirk mutfak
kiltiirti incelenerek, zaman igerisinde Tiirklerin
tath kiiltiirindeki gelisimi degerlendirilmistir.
Literatiir taramasi1 sonucunda elde edilen ve-
riler karsilastirilarak igerik analizi yontemiyle
yorumlanmistir. Ozellikle Orta Asya ve Selguk-
lu Doénemi'ndeki tatl kiiltiirti hakkinda yazil
kaynaklarin kisitli olmasi nedeniyle; dénemin
meslekleri, mutfak arag¢ gerecleri, ytliksek seker
oranina sahip gidalarin kullanimi gibi unsurlar-
dan yola ¢ikarak, zaman i¢inde tatlilarin gelisimi
hakkinda ¢ikarimlarda bulunulmustur. Bu bag-
lamda; calismanin literatiir taramasi desenine
sahip betimleyici nitel ¢alisma oldugu sdylene-
bilir.

BULGULAR
Orta Asya Tiirkleri ve Tatl

Hun Devleti ile ilgili arastirma ve bulgular Orta
Asya Tiirk mutfagi adina elde edilen ilk bilgiler
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olarak sayilabilmektedir. Hunlarin diger Tiirk-
ler gibi hayvansal gida {iiriinleri (siit, koyun,
yogurt, kimiz at eti vb.) kullandiklar1 bunun
yaninda arpa, piring ve dar1 da tiikettikleri bi-
linmektedir [13]. Bu dénemde tarimla da ugra-
san Tiirkler, yetistiremedikleri gida iirtinleri i¢in
hayvanlardan elde ettikleri kege, ytiin, yiin ortii
gibi iriinlerin ticaretini yapmuislardir [3]. Bazi
kaynaklarda Orta Asya Tiirklerinin tath hazirla-
madigi, titketmedigi ya da tath tiiketimini ayip
olarak nitelendirdigi belirtilmektedir [4, 5]. Buna
karsin, baz1 kaynaklar Tiirklerin tatl tiikettigini;
pekmez ve bal gibi {iriinlerle de tath ihtiyaclari-
n1 giderdiklerini belirtmektedir [6]. Dolayisiyla
bahsedilen tathlarin iceriklerinde bulunan bazi
driinler nedeniyle hos karsilanmamis olabilecegi
distintilebilir.

Giintimiizde hala 6nemli yere sahip olan hamur
isi tirtinlerinin, temel olarak Orta Asya’daki goge-
be Tiirklerden kaynaklandig: sdylenebilir [7]. Bu
donemde “aspori” ad verilen kiilde pisen ¢orek
ve yaglh bir ekmek gesidi olan “kuyma” {izerleri-
ne seker serpilerek tiiketilmistir. Buna ek olarak,
tiftiklemis et, yag, un ve sekerden olusan, “kara
etmek” adli bagka bir tath yemegin de yapildi-
g1 belirtilmektedir [8]. Tiirkler, Tengri inanislar:
dolayistyla yemek pisirilirken ¢ikan bazi kokula-
rin dlenlerin ruhlaria huzur sagladigini diisiin-
miiglerdir [11]. Bu sebeple arpa bugday ve musir
unu gibi tahil bazl {iriinlerin yagla kavrularak
koku ¢ikartma isleminin uygulandig: bilinmek-
tedir. Bu islem sonrasinda; seker, pekmez/bal ile
lezzetlendirilerek giintimiiz helvalarina benzer
drtinlerin tiiketildigi belirtilmektedir [9]. Kavut
olarak da adlandirilan bu tirtiniin; 6liim sonra-
sinda hazirlanmasi, sunulmasi ve mezarliklarda
dagitilmasi giintimiizdeki helva ikraminin bas-
langic1 olarak diistintilebilmektedir [38,39].

Tiirklerin bu dénemde gbgebe yasamlar: dolayi-
siyla et, yogurt, meyve ve sebze iirlinlerini ku-
rutup sakladiklar: bilinmektedir [39]. Meyve ve
sebzelerin kurutulmasi sonucunda, su kaybi ne-
deniyle seker oranlarinin da arttig1 belirtilmekte-
dir [40]. Bu sebeple, Tiirklerin tath ihtiyaglarini
¢ogunlukla kuru meyve ve sebzelerle karsilamis
olabilecekleri de diisiiniilebilmektedir. Ek ola-
rak; bu dénemde sekerin kolay ulagilabilir olma-
masi [18], bazi Tiirklerin tatlilar1 hos karsilama-
mas1 [41] gibi etmenler, Tiirk tath cesitliliginin
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az oldugunu gostermektedir. Fakat, donemin
mutfak ve tatl kiiltiiriine ait kaynaklarinin kisith
oldugu g6z onitinde bulundurulmalidir [31, 33].
Gogebe donemde tiiketilen kurutulmus meyve
[32], boza [42], bal, pekmez ve meyve katilmis
yogurt gibi {iriinlerin, sonraki dénemlerde ziya-
fet sonlarinda tatl1 yerine verildigi belirtilmekte-
dir [9].

Selcuklu Donemi Tatl Kiiltiirii

Selcuklu Devleti; Iran, Orta Asya, Bizans ve Arap
kiiltiirleriyle etkilesime girmis, Tirk Mutfak
Kiltiiriiniin yapisinin olugsmasinda ve gelisme-
sinde 6nemli rol oynamustir [13]. Bu dénemde
hayvancilik 6nemli gecim kaynaklar1 arasinda
yer almaya devam etmistir. Devletin yerlesik ha-
yat1 benimseme ile tarim yayginlagmus, yetigtiri-
lemeyen iirtinler ise ticaret yoluyla ithal edilmis-
tir [12]. Bunun sonucunda tahillar, baklagiller,
sebzeler, meyveler, baharatlar ve hayvansal gida
cesitliliklerinde artis gergeklesmistir [43]. Mev-
land’'nin kaynaklarindan yola ¢ikarak hazirla-
nan mesnevi mutfag1, Ibn Batuta ve Ibn Bibi gibi
gezginlerin hazirlamis oldugu seyahatnameler,
Divanii Lhgati’t-Tiirk, Dede Korkut Hikayele-
ri ve vakif belgeleri donemin mutfag: hakkinda
bilgiler vermektedir [31, 32, 41, 44]. Sofra adab:
olarak ortaya konulan sini tizerinden c¢atal, bigak
ve kagik kullanilarak yemek yenildigi ve misafir-
perverlige son derece 6nem verdikleri bilinmek-
tedir [43].

Gocebe donemde Tiirk tathilarinin az tiiketimi [4]
ve tatlilara kargsi olan olumsuz tutum, Tiirklerin
Araplar ile olan etkilesimleri sonucu degismis ve
tatl tiketimlerinde artisa neden olmustur [41].
Tatlilar cogunlukla bal, pekmez (dut, tiztim, nar)
ve seker kullanilarak hazirlanmistir. Tathlarin
Ozellikle sehirlerde tiiketildigine, baz1 koyliilerin
tatll veya helva dahi tatmadigina Mevlana kay-
naklarindan ulasilabilmektedir [13]. Bu sebeple
tathilarin daha ¢ok ticaret yapilan sehirlerde yay-
ginlasmaya basladig1 fakat koylerde hala tiiketi-
minin gelismedigi sonucuna varilabilir.

Selcuklularda tath ve serbetlerin sekerle lezzet-
lendirilerek tiiketildiginden bahsedilmektedir.
Sekerin pahali ve zor bulunan bir {iriin olmasi
sebebiyle sik sik pekmez, bal ve regel kullanildig1
belirtilmektedir. Buna ragmen bazi kaynaklarda

halkin bal ile lezzetlendirilen tatlilar1 daha cok
begendigi gegmektedir [14]. Selcuklularda, tat-
lilara ek olarak cesitli sekerlemeler de kiiltiirel
driinler arasinda yer almaya baslamistir. Maddi
duruma bagh olarak diigiinlerde taki ve altinin
yaninda badem sekerinin de sagildig1 ve davet-
liler tarafindan toplandig1 bilinmektedir [45].
Kannad olarak adlandirilan donemin sekercile-
ri, Misirdan alinan seker kamislarmi isleyerek
cesitli seker tiirleri tiretmiglerdir [43]. Sel¢uklu-
larda attar (aktar) olarak adlandirilan baharat-
cilarda, igne-iplik satan diikkanlarda islenmis
sekerlerin satildig1 bilinmektedir [16]. Kelle se-
keri, akide sekeri, teberzed sekeri, mahos nebet
sekeri ve badem sekeri kayitlarda gegen islenmis
seker tiirlerinden bazilaridir [16, 46]. Islenmis ve
tilkketime hazir olarak getirilen sekerler; seker
hanlari/carsilar1 ve seker-furus denilen yerlerde
satilmistir [16, 47].

Selguklular giiniimiizde oldugu gibi gesitli hel-
valar1 6zel glinlerde hazirlamis ve ikram etmis-
tir [13]. Bu donemde helva, ¢esitlilik olarak artig
gostermis ve kiiltiirel bir boyut kazanarak en gok
tliketilen tatli olarak bahsedilmistir [6]. Sel¢uklu
Doneminde helvalar irmik, un, nisasta ve cesitli
yemiglerin kullanilmasiyla halk tarafindan ha-
zirlanmistir [46]. Ek olarak, helva-ger olarak ad-
landirilan helva saticilart tarafindan satilmistir
[16]. Helva gesidi olan pismaniyenin bu dénem-
de atistirmalik olarak Iran’dan “kiillitk helvas1”
olarak gectigi diistiniilmektedir [13]. Gaziler, ke-
ten, badem, ceviz, kagit, irmik, nisasta ve susam
helvalary; Selguklularda tiiketildigi diisiintilen
helva cesitlerinden bazilaridir [48].

Giilbeseker, halk tarafindan sevilen diger bir tat-
I1 olarak 6ne ¢ikmakta olup, bal/seker ve limon
ile kokulu giil yapraklarmin ezilmesi sonucun-
da hazirlanmaktayd: [15]. Hastalara kanlarinin
artmasi ve sifa olmasi amaciyla halk tarafindan
siklikla giilbesekerden yapilan tatli, serbet veya
seker verildigi belirtilmektedir [49]. Mevlana
kaynaklarinda gegen giilbeseker, farkli benzetme
ve abartilarla goze ¢arpmaktadir [43]. Arap mut-
fagina 6zgii bir tath olan kadayif, bu dénemde
de hazirlanan gidalar arasinda bahsedilmektedir
[50]. Tiirk mutfag: ile gelisen ve farkli gesitleri
olan kadayifin Selcuklarda yassi kadayif olarak
servis edildigi diistiniilmektedir [13]. Kadayifin
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ashanelerde ve sultanlara sunulan yemek listele-
rinde yer aldig1 ve tiiketildigi bilinmektedir [51].

Giiniimiizde pelte olarak bilinen tatlinin ise Iran
kokenli olup, Selguklularda bal ve yag kullanila-
rak hazirlandig1, safran, giilsuyu veya bademle
lezzetlendirildigi bilinmektedir [13, 50]. Paluze,
faltizec ya da paltida olarak da adlandirilan bu
tath ¢esidi, Osmanli Doneminde ¢esitlenmis ve
farkli tirtinler kullanilarak hazirlanmistir [18].

Kaynaklarda gecen diger tathlar ise; borek ben-
zeri senblise, piring, safran, seker/bal veya giil-
suyu ile hazirlanan zerde, yagda kizartilarak
hazirlanan hamur isi tatli miisebbek ve karamus
olarak goze ¢arpmaktadir [13]. Ek olarak halk ta-
rafindan farkli meyvelerden regel ve pekmezle-
rin yapildigy, ziyafetlerde ise yemek sonunda bal
ve kaymagin servis edildigi bilinmektedir [52].
Yemeklerini kusluk ve aksam olarak iki 6giin tii-
keten Selguklular [53], seker oranlar: yiiksek ce-
sitli meyveleri ise ara 6giin olarak tiiketmislerdir
[4, 13, 16, 52]. Taze olarak tiiketilen bu meyveler,
gocebe donemde oldugu gibi kurutularak sak-
lanmis ve tiiketilmistir [39]. Tatli ve eksi olarak
iki ¢esidi olan “Bekni” (boza), bu donemde de
sevilerek tiiketilmistir [54].

Osmanli Dénemi ve Tatli

Osmanlr'da; ¢ok kiiltiirlii yapi, farkli iklim ve
bitki ortiilerine sahip topraklar, ticaret yollari,
zengin kesimin yemege olan merak: gibi bir-
cok farkli sebep mutfak kiiltiiriiniin gelisiminde
onemli rol oynamustir [10]. 1299 yilindan 1923 y1-
lina kadar olan siireci kapsayan Osmanli Mutfak
Kiiltiirii, devletin siyasi ve ekonomik siireclerine
gore farkliik gostermigtir [55]. Bes yiiz yildan
uzun siiren bu tarihi slirecteki mutfak kaltari-
nii; Erken Osmanli Donemi, Yiikselme Donemi
ve Dagilma Donemi olarak {ige ayirmak miim-
kiindiir [13].

Donemin mutfak kiiltiirii birgok kaynak tarafin-
dan “Osmanli Saray Mutfag1” ve “Halk Mutfa-
g1” olmak tizere ikiye ayrilmistir [56, 57]. Saray
mutfagy; devletin ileri gelenleri, saray yetkilileri,
padisah ve ailesinin tiiketmis oldugu yemekler
olarak tanimlanabilir [10]. Anadolu’da tiiketilen
yemekler ise halk mutfag: olarak tanimlanmak-
tadir. Buna karsin, devlet ¢alisanlarinin Anado-
lu'daki gorevleri sirasinda saray mutfagini cesitli
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yollardan halka tanittig1 diistiniilmektedir [13].
Osmanli saraylarinda Matbah-1 Amire olarak ad-
landirilan kompleksin, tiim saray yemekleri ve
cesitli etkinliklerden sorumlu oldugu bilinmek-
tedir. Kompleks, kiler, mutfak ve firinlar1 iceren
biiyiik bir yapidan olusmaktaydi [17]. Solen ve
ziyafetlerde sunulan yemek cesitliliginin (deniz
mahsulleri, et yemekleri, serbetler, pilavlar, ¢or-
balar, tatlilar vb.), 6zel giinler ve misafirperver-
lige verilen 6nemi gosterdigi diistiniilmekteydi
[46]. Osmanli'nin vermis oldugu bu ziyafetler
sonucunda yabancilarin Tiirk yemeklerine ilgi-
lerinin arttig1 ve asgilarimi egitmek igin Osman-
I'ya gonderdikleri belirtilmektedir [22, 58]. Buna
karsin, Osmanli’'nin son dénemlerinde verilen
ziyafet mentilerinde Tiirk yemekleri yerine Av-
rupa mutfagina 6zgii yemeklerin servis edildigi
sOylenebilir [13].

Helvahane ve Helva

Osmanli Devletindeki Matbah-1 Amire Ema-
neti'nin kesin kurulus tarihinin bilinmedigi,
fakat Fatih zamaninda Topkapr Sarayrnin in-
sas1 sonrasi gorevlendirme ile yapildig: tahmin
edilmektedir [17]. Padisahlarin dénemleri bo-
yunca farklilagan ve genisleyen Matbah-1 Ami-
re; Has Mutfak, Divan Mutfagi, Agalar Mutfagi,
Helvahane, Kiler, Firinlar, Kalayhane, Semafer
Karhanesi gibi boliimlerden olusmaktadir [59].
Helvahane, 16.yiizyilda Matbah1 Amire’ye bagh
olarak saraydaki tatli-eksi yiyecek ve iceceklerin
imalat icin kurulmustur [17]. Ozellikle tatl ve
serbetlerin {iretimi ve depolanmasindan sorum-
lu olunmasi sebebiyle, serbethane olarak da ad-
landirildigr soylenmektedir [60]. Helvahane'de
iretilen regel gesitliligi sebebiyle, ayr1 bir bolim
olarak regelhane bulundugu belirtilmektedir [17,
61]. Helva, regel, serbet, surup, macun ve boza
gibi bir¢ok yiyecek ve igecek {irtinlerinin yanin-
da, helvahanelerde ilag [62], sabun, esans ve kim-
yevi bilesimlerin de imalat1 yapilmistir [17].

Arapca “hulv” kelimesinden gelen helva, kelime
olarak tathi anlamma gelmekte olup, Tiirklerde
onemli bir yer edinmistir [19]. Osmanli done-
minde Arapganin da etkisi ile un/nisasta, bal/
seker ve yag kullanilan tiim tathlarm “helva”
olarak nitelendirildigi belirtilmektedir [5]. Tiirk-
ler, gegmisten beri un (gaziler helvasi), nisasta,
irmik, bal, keten helvalar1 gibi cesitli helvalar
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tiiketmislerdir. Ek olarak, yapim asamalarinin
gliniimiize aktarilamadigi, fakat saray mutfa-
ginda hazirlanan bir¢ok helva ¢esidinin oldugu
sOylenmektedir [18]. Anadolu’da helva sohbetle-
ri gergeklestirilerek, tiirkii ve oyunlar egliginde
cesitli helvalarin hazirlanmasi; helvanin kiiltiirel
bir 6neme sahip oldugunu gostermektedir [63].

Siitlii Tatlilar

Sutlu tathilar, ana malzemesinde stit bulunan,
cesitli sekerlerle tatlandirilan, nisasta ve un gibi
urtinlerle kivam verilen; doku, aroma ve icerik
yoniinden zenginlestirilebilen hafif tathilar ola-
rak tanimlanmaktadir [64, 65]. Baz1 kaynaklarda
gocebe donemde tath tiiketilmedigi belirtilmis
olmasimna karsin, siitle pisirilerek bal/pekmez
ile lezzetlendirilen yemekler hakkinda bilgiler
bulunmaktadir [20, 21]. 15.ylizy1l Osmanlica tip
kitaplar1 ve Kaygusuz Abdal siirlerinde “stit-
lit ag” ya da “siitlii piring” olarak adlandirilan
stitlag benzeri tatlilar, bu kategoride simiflandi-
rilabilmektedir [18, 66]. Siitlaca benzer bir tatli
olan “uwa” gec¢miste Divan-ii Liigati't Tiirk’te
gecmektedir [44]. Gegmiste farkl tiirleri bulanan
ve glinlimiizde hala tiiketilen siitlacin Osman-
lr'da Italyanlar tarafindan da begenildigi belir-
tilmektedir [18]. Siitlii tathlar, glintimiizde ve
Osmanli zamaninda muhallebi olarak da adlan-
dirilmakta olup, farkl tiirleri saray mutfaginda
ve ziyafetlerde siklikla tiiketilmistir [67]. Et, pi-
ring, seker/bal ile hazirlanan muhallebinin, etsiz
olarak pudra sekeri ve tar¢in eklenerek cesitli
tiirleriyle (tavuklu, tavuksuz, balli, giillii vb.) tii-
ketildigi bilinmektedir [18, 68].

Hamur isi Tatlilar

Hamur igleri, Tiirk mutfaginda gegmisten beri
yemek ve tatlilarda 6nemli bir yer tutmaktadir
[22]. Osmanli zamaninda tathlarin Helvahane-
de yapilmasina karsin, hamur isi tatlilarin fark-
I1 boliimlerde yapildig: diistiniilmektedir [17].
Bu donemdeki hamur isi tathlar; igerigi, mayal
olup olmamasi, yumurta kullanilmasi, pisirme
sekilleri vb. gibi bir¢ok farkli unsura gore sinf-
landirilabilmektedir [69]. Baklava, Tiirklerin se-
verek ve en ¢ok tiikettigi hamur isi tathlarindan
biri olarak goze carpmaktadir [70]. Osmanli'da
ozellikle Ramazan aylar1 ve bayram giinlerinde
hazirlanmis olup, saray ve halk arasinda farkl

kutlama ve etkinliklerde de hazirlanmistir [71].
Saray yetkilileri ve padisaha sunulmak tiizere
baklavalarin gesitlendirildigi (kavunlu, peynirli,
boriilceli) ve gelistirildigi sdylenebilir [18].

Kadayif Osmanli doneminde tiiketilen hamur
isi tatlilardan biri olarak goze carpmaktadir [13].
Arapga “kadife”, Osmanlicada “kata’if” olarak
gecen yassi kadayif ve “kinafa” kelimesinden ge-
len tel kadayifin bu dénemde yaygin olarak kul-
lanildig: belirtilmektedir [18, 72]. Bu iki kaday:f
tiirtintin tarif ve ayrmmina Sirvani'nin eserinde
de deginilmistir [68]. Baklava ile benzer olarak
kadayifin bir¢ok tathyr kapsadigi soylenebilir
[18]. Melcetii’t-Tabbahin adli kitabin altinci bolii-
mii olan hamur isi tatlilarda; kadife, ekmek ka-
dayifi, saray tel kadayifi, fodula, yutkal kadayzf,
yagsiz kadayif gibi cesitlerine rastlamak miim-
kiindiir [73]. Lokma benzeri kizartildiktan sonra
serbetlenen hamurlar, tulumba, giillag, seker bo-
rek, halkagcini, kurabiye gibi hamur isi tathilar1 da
saray mutfaginda ge¢cmektedir [13].

Diger Tatlilar

Osmanli’da hazirlanan stitli tathilar, helvalar ve
hamur isi tatlilar disindaki tiim tatlilar bu ka-
tegori altinda siralanabilir. Selcuklu dénemi de
dahil olmak iizere regellerin 6nemi ve cesitliligi
Osmanli'da artis gostermis, tath olarak yemek
sonrasinda ikram edilmistir [13]. Bu donemde
hazirlanan regeller sadece meyvelerle smirl kal-
mamis olup; cigek, bitki, yemis, baharat gibi fark-
I1 tirtinlerin de kullanimiyla regeller hazirlanarak
tathlar1 lezzetlendirmek ic¢in de kullanilmistir
[18]. Cesitli baharat, bitki, sebze ve meyveler
kullanilarak hazirlanan, bal/seker ile tatlandiri-
lan macunlar da tath olarak tiiketilmistir [18, 74].
Donemin tip kitaplari, macunun hastalar: tedavi
i¢in kullanildigini belirtmis olup, gesitli yapim
asamalarini icermektedir [75].

Sutli tatlilardan farkli olarak; ana malzemesi ce-
sitli s1v1, nisasta ve bal/seker olan pelte tatlisinin
Osmanlr'da sevilerek tiiketildigi belirtilmektedir
[18]. Bircok kaynakta “palude” ya da “paluze”
olarak gecen tatlinin tiztim suyu, badem, bal ve
nisasta kullanilarak hazirlandigi, giil suyu ile
servis edildigi aktarilmaktadir [76, 77]. Giinii-
miizde bu tatlinin baz ¢gesitlerinin hala tiiketil-
digi soylenebilmektedir [78]. Kivam olarak pelte
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ve slitlii tathilara benzetilen zerde ve asure de Os-
manli’da yaygin olarak tiiketilmistir [18]. Zerde,
uzun bir ge¢mise sahip olmakla birlikte Osmanh
doneminde diigiin, siinnet ve bayram gibi kut-
lamalarda dagitilmistir [79]. Asure tatlis1 ise pek
¢ok dini olaylara atfedilmis ve zamanla Tiirk-
lerde de yaygmlasmistir [80]. Islam gelenegi
olarak bilinmesine karsin tarihinin daha eskiye
dayandig1 sOylenebilir. Asure 6zellikle bugdaymn
kutsallik ve bereketi simgelemesiyle Anadolu’da
cesitli sekillerde tiiketilmistir [81]. Farkl kiiltiirel
etkinlik ve yeni yil térenleri vb. gibi birgcok 6zel
giinlerde hazirlanan agure, giliniimiizde hala
dini ve geleneksel sebeplerle iiretilmektedir [82].
Osmanli'da atistirmalik/tatli olarak ipe dizili ve
dis1 tiziim suyundan hazirlanan pelte kaplh ku-
ruyemisler tiiketilmistir [83]. Glintimiizde hala
tliketilen ve farkli adlarla da anilan tath sucuk
veya kofter, Osmanli zamaninda da bircok sey-
yar satici tarafindan satilmistir [18].

Cumhuriyet Donemi ve Tatl1

Osmanli Dénemi sonlarinda baglayan Avrupa-
Iilasma akimi, mutfak kiltirtinde de 6nemli 61-
ciide gerceklesmistir. Ziyafet, kutlama ve bir¢ok
etkinlikte diinya mutfaklarma 6zgli yemeklerin
sunuldugu davet mentilerinden anlagilabilmek-
tedir [13]. Bu sebeple, resmi kurum ve saray-
larda c¢alisan ascilarin yemek tarifleri cesitlilik
gostermistir. Ek olarak 19.yiizy1l ve sonrasinda
Amerika’dan gelen {irlinlerin yetistirilmesi veya
kullaniminin yayginlasmasi Tirk mutfagini da
etkilemistir [23]. Cumhuriyet sonrasi gelisen
hizli teknoloji ve kiiresellesme, bilgi paylasimini
kolaylastirmis, bu sayede Tiirk Mutfak Kiiltiirii
de cesitlilik kazanmigtir [36]. Gliniimiiz mutfak
kiiltiirii incelendiginde, farkli iilkelere ait yemek
kiiltiirlerinden izler gormek miimkiindiir [34].
Tanzimat Fermani ve Batililagma stireci sonra-
sinda Fransiz tath kiiltiiriinden etkilenen Tiirk-
ler, pasta, gesitli kremalar, kakao ve ¢ikolata gibi
cesitli tath ve tirtinleri kullanmaya baslamistir
[53].

Cumhuriyet Donemi sonrasinda yazilan ye-
mek kitaplar1 incelendiginde, Fransiz tath ve
tariflerinin yer aldig1 gozlenmektedir. Ozellikle
Istanbul’da hizli iine kavusmus olan bu tatlilar
(kekler, profiterol, milfoy, krep, pastact kremasi,
supangle vb.) giiniimiizde hala tiiketilmektedir
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[26]. Gastronomi alanindaki trendler ve sosyal
medya araciligiyla tath kiiltiiriiniin gelismeye
devam ettigi sdylenebilmektedir [28]. Ozellik-
le insanlarin yemek yeme aliskanligimin farklh
tecriibe edinme istegine yoneldigi, bu nedenle
glintimiiz seflerinin farkl tatlar ve regeteler elde
etme arayisina girdigi savunulabilir [84]. Ters bir
goriis olarak ise gelenekselligin savunuldugu ve
geleneksel tariflerin unutulmamas: gerektigini
savunan sefler de bulunmaktadir. Bu gibi sebep-
ler dogrultusunda; giiniimiizde gesitli restoran/
kafe temalar1 olan yiyecek icecek isletmelerinin
sayis1 artmaktadir [85].

Ge¢mis donemden farkli olarak yalnizca Istan-
bul'da degil, Tiirkiye genelinde bir¢ok pastane,
firin ve tath isletmeleri aktif olarak ¢alismakta-
dir [24, 86]. Osmanh Déneminde seyyar olarak
satilan tatlilar, giiniimiizde ¢cogunlukla pastane
ve firinlarda satilmaktadir. Buna karsin; butik
pastane, tematik kafe gibi bircok isletmede ise
farkli iilke mutfaklarna 6zgii tathlarin sunul-
dugu gozlenmektedir [25]. Gliniimiizde yaygin
olarak sutlii tathilar, kiinefe, waffle, tiramisu,
dondurma, turta, kek ve pasta gibi tathlarin sevi-
lerek tiiketildigi belirtilmektedir [87]. Daha 6nce
bahsedilen etmenler sebebiyle (gastronominin
gelismesi, kiiresellik, kolay bilgi alisverisi vb.),
popiiler hale gelen tatlilarin Tiirk mutfak kiiltii-
riinde yer edindigi kesin olarak belirtilememek-
tedir. Buna karsin cografi isaret tescili gibi uygu-
lamalar, yeni {iriinlerin Tiirk mutfak kiltiiriine
kazandirilmasinda 6nemli bir rol oynamaktadir.
Ek olarak yiyecek-igecek isletmelerinde sefler ta-
rafindan olusturulan tirtinlerin zamanla kiiltiirel
degere sahip olabilecegi de diistiniilebilir.

SONUC

Tiirklerin tarih boyunca bir¢ok farkli bolgede
yasadig1 ve devlet kurdugu bilinmektedir. Tiirk-
lerin bu farkli cografyalardaki {iriinleri kulla-
narak hazirladiklar yiyecek ve igecekler yemek
kiiltirlerinin temelini olusturmustur. Farkh
kulttirlerle etkilesimin artmasi, ticaret, tarim ve
farkli cografyalardaki iiriinler ise Tiirk mutfak
kiltiirtiniin gelismesini ve gesitlenmesini sagla-
mustir. Ozellikle Osmanli Dénemi’nde, Tiirklerin
farkl kitalara yayilmasi ve devlet gorevlilerinin
mutfak

yabancilardan olusmasi Tirk

kiiltiirtinti gelistirmistir. Tiirklerin konar-goger
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yasamlarinda tatl tiiketimi yok denecek kadar
az olmasina karsin; yerlesik hayata gecilmesi ve
ticaret ile bal/pekmez gibi iiriinlerin elde edilme-
si, glintimiize kadar ulasan geleneksel tathlarin
temellerini atmustir.  Sel¢uklu  ve Osmanl
doneminde ise meyve, regel, bal, pekmez ve
seker kullanilarak hazirlanan bir¢ok tath cesidi
ortaya ¢ikmistir. Osmanli’nin son dénemlerinde
ise Avrupa’da yaygin olarak kullanilan tathlar
saraylarda ve ziyafetlerde servis edilmistir.
Cumhuriyet Donemi’'nde ise teknolojinin gelis-
mesi ile farkli kiiltiirlerin tatlilar1 evlerde ya da
yiyecek-icecek isletmelerinde hazirlanmaya bas-
lanmistir. Giintimiizde supangle ve pudingten,
ekler ve doughnuta kadar birgok farkl tatlinin,
kafelerde, pastanelerde ve evlerde hazirlandig-
n1 soylemek miimkiindiir. Buna karsin gelenek-
sel tathilardan olan baklava, siitli tathilar, hamur
isi tatlilar gibi bircok tatli da hala tiiketilmek-
tedir. Fakat giilbeseker, samsa, patlican tatlisi,
sigara taths1 gibi kayitlar1 bulunan Tiirk tathla-
rin giintimiizde tiiketilmedigi bilinmektedir. Ek
olarak tavuk gogsii ve kazandibi gibi tathilarin
geleneksel olarak tavuk, piring unu ve siit kul-
lanilarak hazirlanmasmna karsin; giintimiizde
tavuksuz ve nisasta kullanilarak hazirlanmasi
da yaygindir. Bu gibi tariflerin zamanla fark-
lilagsmasi, geleneksel {iriinlerin unutulmasina
zemin hazirlayabilmektedir. Bu sebeple cografi
isaret gibi iiriin tescili uygulamalariyla gelenek-
sel lezzetlerin diinya genelinde tanitilmas: sagla-
nabilir. Gelisen gastronomi sektoriinde, seflerin
geleneksel tarifleri yeni teknik ve malzemelerle
gelistirerek, kiiltiirel mutfak ogelerini diinya
capinda tanitarak, unutulmalarinin oniine ge-
cilmektedir. Tiirk mutfaginda benzer ¢alismala-
rin ylritilerek geleneksel tariflerin korunmasi
hedeflenmelidir. Bunun temelinde ise kiiltiirel
lezzet 6gelerinin ve mutfak kiiltiiriintin detayl
olarak tanitimi goz ardi edilmemelidir. Gastro-
nomi trendlerinden bazilar1 geleneksel tariflerin
cesitlenmesini ya da gelistirilmesini hedeflerken,
bazilarinin da geleneksel olarak {iretilmesini
amagcladig1 belirtilmektedir. Bu nedenle, yeni
nesil tathlar olarak ifade edilebilecek olan bu
driinlerin, Tiirk Mutfaginda da zamanla kiiltiirel
degere sahip olabilecegi sdylenebilir.
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Abstract

This study aims to identify dry legume products with
geographical indications from the seven regions of
Tiirkiye and to analyze the regional distribution of
geographically indicated dishes prepared with these
legumes. Legumes are known for their environmental
sustainability and health benefits and hold a significant
place in Turkish culinary culture. Tiirkiye, with its rich
agricultural diversity and deep-rooted gastronomy,
hosts numerous local products. Geographical indication
(GI) plays a critical role in protecting and promoting
these products.

The basic data source for this study is the online
database of the Turkish Patent and Trademark Office
(TURKPATENT), the official authority responsible
for the registration of geographical indications and
traditional product names in Tiirkiye. Secondary data
were also compiled from domestic and international
organizations. Additionally, a literature study was
conducted using academic studies obtained from
databases such as Google Scholar, Web of Science,
and Science Direct, with keywords like “Geographical
Indication,” “Dry Legumes,” and “Legume Dishes.”
The study analyzed the regional distribution of
geographically indicated products and dishes.

The research findings reveal that Tiirkiye has a total of 24

This work is licensed under a Creative Commons Attribution
4.0 International License.
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geographically indicated dry legume products. When
examining regional distribution, the Black Sea Region
stands out with eight types of dry beans, making it
the region with the highest number of geographically
indicated legumes. Conversely, the Southeastern
Anatolia Region has only one product, the lowest
number. There are a total of 72 geographically indicated
dishes containing dry legumes, with chickpeas being
the most frequently used legume in these dishes. The
Southeastern Anatolia Region leads in this category,
with 28 geographically indicated dishes.

Geographical indication serves as an essential tool
for preserving local products and passing them
on to future generations. Considering Tiirkiye’s
rich culinary culture and geographical diversity,
the promotion of geographically indicated
products and dishes holds significant potential for
gastronomy tourism. In this context, it is imperative
to standardize the production and consumption
processes of geographically indicated products
and ensure sustainability. Geographical indication
can be considered as a strategy that supports both
environmental and cultural sustainability.

Ozet

Bu calisma, Tiirkiye'nin yedi cografi bolgesinde
cografi isaret tesciline sahip kuru baklagil tirtinlerini
belirlemeyi ve bu baklagillerle hazirlanan cografi
isaretli yemeklerin bolgesel dagilimini analiz etmeyi
amaclamaktadir. Cevresel siirdiiriilebilirlikleri ve
saghik agisindan faydalar1 ile bilinen baklagiller,
Tirk mutfak kiiltiiriinde 6nemli bir yere sahiptir.
Zengin tarimsal cesitliligi ve koklii gastronomik
gecmisiyle Tiirkiye, c¢ok sayida yerel {iiriine ev
sahipligi yapmaktadir. Cografi isaret (Ci), bu
driinlerin korunmasi ve tanitimi agisindan kritik bir
rol iistlenmektedir.

Bu calismanin temel veri kaynagini, Tiirkiye'de
cografi isaretlerin ve geleneksel fiirtin adlarinin
tescilinden sorumlu resmi otorite olan Tiirk Patent
ve Marka Kurumu'nun (TURKPATENT) cevrim ici
veri tabani olusturmaktadir. Tkincil veriler ise yurt
i¢ci ve yurt disi kuruluslardan derlenmistir. Ayrica,
“Cografi Isaret” “Kuru Baklagiller” ve “Baklagil
Yemekleri” gibi anahtar kelimeler kullanilarak Google
Scholar, Web of Science ve Science Direct gibi veri
tabanlarindan elde edilen akademik c¢alismalarla
literatiir taramasi gergeklestirilmistir. Calismada,
cografi isaretli iirtinlerin ve yemeklerin bdlgesel
dagilimi incelenmistir.

Arastirma bulgularma gore, Tiirkiye genelinde
toplam 24 adet cografi isaretli kuru baklagil {iriinii
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bulunmaktadir. Bolgesel dagilim incelendiginde,
sekiz farkli kuru fasulye tiirii ile Karadeniz Bolgesi
en fazla cografi isaretli baklagil tirtiniine sahip bdlge
olarak one ¢ikmaktadir. Buna karsilik, yalnizca bir
iirtine sahip olan Gilineydogu Anadolu Bolgesi en az
sayiya sahip bolgedir. Kuru baklagil iceren cografi
isaretli yemek sayis1 toplamda 72 olup, nohut bu
yemeklerde en sik kullanilan baklagil tiiriidiir. Bu
kategoride Giineydogu Anadolu Bolgesi, 28 cografi
isaretli yemek ile ilk sirada yer almaktadir.

Cografi isaret, yerel iirinlerin korunmasi ve gelecek
nesillere aktarilmas: agisindan Onemli bir aragtir.
Tirkiye'nin  zengin mutfak kiiltiiri ve cografi
cesitliligi dikkate alindiginda, cografiisaretli tiriinlerin
ve yemeklerin tanitimi, gastronomi turizmi agisindan
biiyiik bir potansiyel tasimaktadir. Bu baglamda,
cografiisaretli {irtinlerin tiretim ve titketim siireclerinin
standartlastirilmasi ve siirdiiriilebilirliginin
saglanmasi1 biiyiik onem arz etmektedir. Cografi
isaret hem gevresel hem de kiiltiirel siirdiiriilebilirligi

destekleyen bir strateji olarak degerlendirilebilir.

INTRODUCTION

The terms “legume” and “pulse” are frequently
used interchangeably, yet they hold distinct
meanings. “Legume” refers to plants belonging
to the Leguminaceae or Fabaceae family,
characterized by their fruit enclosed in a
pod. In contrast, “pulse,” derived from the
Latin word puls, specifically denotes dried
seeds (1, 2). Legumes are considered the most
environmentally sustainable plant species,
playing a crucial role in animal nutrition and
the prevention of various diseases, including
diabetes, heart disease, and cancer (1). In
Tiirkiye, edible legumes rank second only to
cereals in human nutrition, with beans, lentils,
and chickpeas being the most significant varieties
consumed in dry form (3). These legumes are
predominantly prepared in stews or similar
dishes in Turkish cuisine (4).

Tiirkiye’s rich history and traditional production
methods contribute to its abundance of local
products (5). Traditional foods hold substantial
value for gastronomy tourism, as tourists
increasingly seek destinations that preserve
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local flavors. To protect these local products and
ensure their longevity, legal regulations have
been implemented. One such regulation is the
geographical indication (5, 6). A geographical
indication (GI) denotes a product’s place of
origin. These indicators, recognized by their place
names, signify products with distinctive qualities
that are passed down through generations. Local
products are identified by their GI emblems (7,
8,9).

Geographically indicated products have begun
to play a significant role in the development
of gastronomy tourism (10, 11). From past to
present, there has been a noticeable increase in
interest and usage of local products, which has
also highlighted the growing importance of
geographically indicated products. The close
interconnection among ecotourism, agrotourism,
and gastronomy tourism is conceptually linked
to geographical indications as well (11).

In local development initiatives, particularly
in the
geographically indicated products derived from

context of gastronomy tourism,

agriculture can be regarded as supportive and
complementary elements. Thus, geographical
indications emerge as a frequently used tool for
fostering local economic development within the
framework of gastronomy tourism (12).

This study aims to identify legume products
in Tirkiye that have received geographical
indications and the geographically marked
dishes incorporating these products. Given
the environmental benefits of legumes and
their positive health impacts, this research is
significant for gastronomy tourism. It highlights
geographically marked legumes and dishes,
promoting their prioritization in consumer
preferences.

Conceptual Framework
Legumes

Legumes, the seeds of plants in the Leguminaceae
family, derive their name from the Latin term
“Legumen,” which refers to the harvested seeds
of podded faba beans (13, 14). Pulses, a subgroup
within the legume family, specifically denote
dried seeds (1). Mature legume grains are rich

in proteins that contain essential amino acids,
cellulose, starch, and minerals. Legumes serve
as an excellent alternative to animal proteins,
often referred to as “the meat of the poor” due to
their affordability compared to meat (15, 16). The
crude protein content of edible legumes generally
exceeds 20%, with an average range of 18-31.6%,
varying by variety (17, 18). The nutritional
impact of legumes depends not only on the
protein quantity but also on the protein quality,
influenced by amino acid composition, amino
acid imbalance, and amino acid bioavailability
(19, 14).

Legumes enhance the physical, chemical, and
biological properties of the soil due to the
nodosity bacteria in their roots, which increase
organic matter and positively affect the yield of
subsequent crops (20). These soil benefits are
crucial for environmental sustainability and
sustainable agriculture (21).

In Tiirkiye, it is estimated that 1.5 million tons
of pure nitrogen-based fertilizers are consumed
annually, equivalent to 600,000 tons of pure
nitrogen compounds, potentially leading to
pollution  (22).
Green fertilization often employs legume and

significant ~ environmental
wheatgrass species, such as fodder peas, rape,
turnip, grass, rye, and oats (23). The use of
mineral nitrogen (especially nitrate) fertilizers
in agriculture plays a major role in water and
air pollution. It is proposed that incorporating
legume plants and using effective bacteria in
inoculation could add atmospheric nitrogen
to the soil, thereby reducing environmental
pollution and conserving energy (23, 24).

The Importance of Legumes in Turkish
Culinary Culture

Turkish cuisine is a significant element of Turkish
culture. The richness of Turkish culinary heritage
is shaped by historical events, geographical
conditions, ecological factors, cultural and
economic structures, traditions and customs,
as well as interactions with other cultures
throughout history (25, 26).

Although Turkish cuisine exhibits regional
variations, it generally includes a wide array of
soups, cereals, meat and vegetable stews, olive
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oil dishes, pastries, fried foods, desserts, and
traditional beverages (25, 26).

An analysis of Turkish culinary culture from
past to present reveals that prominent foods
include wheat, bulgur, asure, keskek, tarhana,
and molasses. Given Anatolia’s favorable
climate for wheat cultivation, it is noted that
dishes incorporating wheat, flour, and bulgur—
often combined with various legumes, yogurt,
meat, and vegetables—form the foundation of
Anatolian Turkish culinary culture (27).

Chickpeas, lentils, and dried beans are the
most consumed legume products in Tiirkiye.
In Turkish cuisine, stews made from dried
legumes such as chickpeas, dried beans, and
lentils are particularly prevalent. Vegetables
such as potatoes, carrots, and onions, added
during the cooking of legumes, enhance their
nutritional value. These legumes play a crucial
role in meeting the daily nutritional needs of
individuals who do not consume meat dishes.
Serving these stews with rice or bulgur pilaf
and ayran (a traditional yogurt-based beverage)
provides a balanced meal (4, 28, 29).

Local Products and Geographical Indication

In recent years, numerous studies have indicated
that tourists with higher levels of education and
cultural awareness are increasingly planning
their travels around the local characteristics of
their destinations, rather than adhering to the
traditional holiday concept of the sea-sand-sun
trio (30, 31). It has been noted that local food and
beverages, along with the presence of renowned
restaurants and chefs, play a significant role in
shaping these tourists’ travel itineraries (32).
Local food and products have thus become critical
factors in travelers’ destination preferences
(33). The desire of tourists to taste local dishes
and learn about their production methods
underscores the importance of local cuisine for
both the local populace and gastronomy tourism
(34).

Today, countries are making substantial
investments in gastronomy tourism, which must
be sustainable to provide economic benefits
to local communities (35). Local products are

pivotal for the sustainability of gastronomy
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tourism, and maintaining consistent quality,
authenticity, and standards of these products is
crucial for the sector’s development (36, 37).

Tiirkiye is rich in local products due to its
diverse culinary culture, traditional production
methods, and variety of agricultural products.
These local products, which are closely linked
to their regions of origin, are an integral part
of the local culture. To protect these products
and prevent their imitation, many countries
have implemented legal regulations. One such
regulation is the geographical indication (5, 38,
9).

Geographical indication has emerged as a
primary form of trademark because it conveys
information about the origins of products,
including their characteristics and the
connection between these characteristics and the
geographical area (39). The Turkish Patent and
Trademark Office (40) defines a geographical
indication as “a sign that indicates a product
identified with the region, area, or country of
origin in terms of distinctive quality, reputation,
or other characteristics. When all characteristics
of a product originate from the physical and
human elements of a specific geographical
region, these indications are called ‘designations
of origin.” The cultivation, processing, and all
production stages of such products must occur
within the boundaries of a specific geographical
area, ensuring strong ties between the product
and its region of origin. Geographical indications
identified with a specific geographical area due
to a particular feature or other qualities, and
where at least one of the production, processing,
or other stages must be carried out within this
area, are termed “geographical indications” (41).

METHODOLOGY

This study aims to identify geographically
indicated legume products from Tiirkiye’s seven
regions and to analyze the regional distribution
of geographically indicated dishes prepared
with these products.

The primary data for this study was derived
from the online platform of the Turkish Patent
and Trademark Office (TURKPATENT) (https://

ci.turkpatent.gov.tr/), the official authority
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responsible for the registration of geographical
indications and traditional product names in
Tiirkiye, as well as secondary data collected
from domestic and international organizations.
Additionally, relevant literature was utilized.

The literature study was conducted using
databases such as Google Scholar, Web of
Science, and Science Direct. Keywords such as
Geographical Indication, Dry Legumes, and Legume
Dishes were used to locate both Turkish and
English academic studies. The searches focused
on academic works examining geographical
indications, geographically indicated legumes,
and dishes made with legumes.

Dried Legumes with Geographical Indication

An analysis of geographically marked dry
legumes in Tiirkiye reveals a total of 24 products.
When categorized by region, the Southeastern
Anatolia region has one product, namely the
“Mardin Kiziltepe red lentil.” The Black Sea
region has the highest number of geographically
indicated products, with eight varieties, all of
whichare “Drybeans.” Table 1 shows thelegumes
in Tiirkiye that have received geographical (42).

Dry beans are cultivated primarily as an
affordable protein source, particularly in
developing countries, where they contribute
to meeting dietary needs, provide economic

benefits to rural populations, and are a significant
commodity in global trade (43). They are the
most widely produced type of edible legumes
globally (44).

Despite being introduced to Tiirkiye after the
17th century, the common bean (Phaseolus
vulgaris L.) has adapted particularly well to the
Black Sea Region. This edible legume crop has
demonstrated extensive variation in this region
(45).

Dry beans hold a vital place among Tiirkiye’s
agricultural lands and products. Although the
cultivation area for dry beans fluctuates over
the years, their widespread use, agricultural
benefits, and established status as a traditional
crop among Black Sea Region farmers make
them indispensable (46). In the Black Sea Region,
beans are a key component of traditional mixed-
cropping systems practiced on small plots. This
crop has diversified to such an extent that the
region has become a micro-gene center for beans
(47, 48).

Figure 1. Regional Distribution of Geographically Indicated Dry Legume Products in Tiirkiye (42)

Distribution of Geographically Indicated Dry Legumes by Region
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Table 1. Geographical indications for dried legume products in Tiirkiye (42)

Province/Region Name of Geographical Indlcatlon. Type of Indl.catlofl Date of
Geographical Registration
Balikesir/Marmara Region Manyas Kazak Bean Prc.)te.cted Designation of 5.07.2023
Origin
Bursa/Marmara Region Inegol Cerrah Dry Bean Prc.)tt?cted Designation of 7.06.2023
Origin
Ankara/Central Anatolia Region Akyurt Teberik Bean gl;(i);ei;ted Designation of 22.12.2023
Konya/Central Anatolia Region *Ksabelen (Getmi) Sugar - Protected Geographical - 41
Bean Indication
Nev.§eh1r/Centra1 Anatolia Derinkuyu Dry Bean Pro.tectfed Geographical 22112021
Region Indication
Sivas/Central Anatolia Region Susehri Dry Bean Prolt(?cted Designation of 10.06.2022
Origin
[zmir/Aegean Region Cavusdagi Dry Bean Pr(.)te'zcted Designation of 2.08.2021
Origin
Denizli/Aegean Region Cameli Bean Projtect.ed Geographical 27.07.2018
Indication
Adana/Mediterranean Region Tufanbeyli Dry Bean gic;;eirclted Designation of 30.01.2023
Bolu/Black Sea Region Bolu Civril Bean ProFect?d Geographical 19.08.2020
Indication
Bolu/Black Sea Region Goyniik Bombay Bean Projcect'ed Geographical 2.01.2018
Indication
P hical
Ordu/Black Sea Region Akkus Sugar Bean rojtect'ed Geographica 23.03.2012
Indication
Ordu/Black Sea Region Giirgentepe Shepherd Prc.)tt?cted Designation of 11.11.2022
Bean Origin
Giresun/Black Sea Region Camoluk Sugar Dry Bean ProFect?d Geographical 2.05.2018
Indication
. Protected Geographical
Bayburt/Black Sea Region Aydintepe Sugar Bean Indication 9.06.2021
P t hical
Giimiishane/Black Sea Region Giimiishane Sugar Bean ro'tec 'ed Geographica 3.12.2019
Indication
Giimiishane/Black Sea Region Kelkit Sugar Bean Pro.tectfed Geographical 2.01.2020
Indication
Mar.dm/Southeastern Anatolia Kizltepe Red Lentil Proltect.ed Geographical 20.09.2022
Region Indication
Ard'ahan/Eastern Anatolia Posof Bean Proftect.ed Geographical 23.11.2020
Region Indication
Erzt.lrum/Eastern Anatolia fspir Dry Bean Pro.tectfed Geographical 31.01.2011
Region Indication
Erzgrum/Eastern Anatolia Narman Sugar Bean ProFect?d Geographical 20.07.2020
Region Indication
Erzgrum/Eastern Anatolia s Bean Proftect'ed Geographical 2712.2016
Region Indication
Bingdl/Eastern Anatolia Region D80! Yedisu Horoz Dry - Protected Geographical -y, , 55y
Bean Indication
Van/Eastern Anatolia Region Gevasg Bean Protected Designation of 13.07.2023
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Geographically Signed Dishes Using Dried
Legumes

In Tirkiye, there are 72 dishes containing
dried legumes that have received geographical
indications. Analyzing regional differences, the
dish with the fewest geographical indications
is “Bilecik Boziiyiik Lentil Mant1i” from the
Marmara Region. Conversely, the Southeastern
Anatolia Region is the most prominent, with
twenty-eight geographically marked dishes
featuring dry legumes.

When evaluating the types of legumes
incorporated into these dishes, it is found that
“kidney beans,” “fava beans,” and “green beans”
are the least frequently used, each appearing
in different dishes at least once. In contrast,
“chickpea” is the most commonly used legume,
featured in 50 different dishes. Table 2 shows
the geographically marked dishes containing
legumes (42).

The Southeastern Anatolia Region, which boasts
twenty-eight geographically indicated dishes
containing dry legumes, is characterized by local
products derived from grains, legumes, olives,
pistachios, vegetables, and fruits cultivated
on its fertile lands (49). The cuisines of all
provinces in this region exhibit similarities. The
foundation of these dishes consists of meat,
wheat products, legumes, and vegetables. In
Southeastern Anatolian cuisine, after meat, the
most commonly used legumes are chickpeas and
lentils (50).

When examining the use of dry legumes and
oilseeds in soups within the regional cuisine,
chickpeas and lentils are found to have the
highest usage rates, while in main courses,
chickpeas are the most frequently used product
(51).

Figure 2. Regional Distribution of Dishes Made with Geographically Indicated Dry Legumes in Tiirkiye (42)
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Table 2. Geographical indications for legume-containing dishes (42)

. . Geographical  Product/Product Type of Registration Contz'uned
Province/Region . o, Geographical Dried
Indication Name Group . . Date
Indication Legume(s)
Boziiyiik Lentil Mant1 / Meals Protected 27.07.2020 Kay1-91
Bilecik/Marmara Mant1 and soups Designation of variety green
Region Origin lentils grown
in Bilecik
Konya Tandoor ~ Soup / Meals and Protected 18.05.2022 Contains
Konya/Central Soup soups Designation of chickpeas,
Anatolia Region Origin lentils, and
kidney beans
Konya Ovmag  Soup / Meals and Protected 4.10.2021 Contains
Konya/Central . . .
. . Soup soups Designation of green lentils
Anatolia Region .
Origin
Konya/Central Konya Topalagi Meal / Meals and P.rotecFed 25.08.2022 C(?ntalns
. . soups Designation of chickpeas
Anatolia Region -
Origin
Konya Kitirh Mant1 / Meals Protected 1.10.2021 Contains
Konya/Central . . .
. - Mant and soups Designation of green lentils
Anatolia Region ..
Origin
Konya Sour Meal / Meals and Protected 20.01.2022 Contains
Konya/Central . . -
; . Squash soups Designation of chickpeas
Anatolia Region -
Origin
Akyurt Cold  Soup / Meals and Protected 2.03.2022 Contains
Ankara/Central Soup soups Designation of chickpeas
Anatolia Region Origin and kidney
beans
Ankara/Central Akyurt Tutmag  Soup / Meals and P}‘otec'ted 2.03.2022 Contam§
. . Soup soups Designation of green lentils
Anatolia Region .
Origin
Cankiry/Central Cankiri Tutma¢  Soup / Meals and P.rotecFed 1.06.2021 Contams.
. . Soup soups Designation of green lentils
Anatolia Region -
Origin
Kayseri Kursun  Soup / Meals and Protected 22.11.2021 Contains
Kayseri/Central As1 Soup soups Designation of green
Anatolia Region Origin lentils and
chickpeas
. Kirsehir Cirleme Meal / Meals and Protected 15.11.2021 Contains
Kirsehir/Central . . -
. . Meal soups Designation of chickpeas
Anatolia Region .
Origin
. Divrigi Rice / Pilaf / Meals and Protected 9.10.2020 Contains
Sivas/Central L . . .
- - Alath Rice Pilaf soups Designation of boiled
Anatolia Region . .
Origin chickpeas
Karaman Sebit  Pilaf / Meals and Protected 7.09.2023 Contains
Karaman/Central . . . .
. . Pilaf soups Designation of chickpeas
Anatolia Region .
Origin
. Tarsus Hummus Hummus / Meals Protected 1.11.2017 Cooked
Mersin/ ) .
. and soups Geographical chickpeas
Mediterranean L
Indication
Isparta Kabune Pilaf / Meals Protected 30.05.2018 Contains
Isparta/ Pilaf Geographical chickpeas
Mediterranean Indication grown in
Isparta
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Alanya Giiliiklii  Soup / Meals and Protected 26.09.2019 Contains
Antalya/ (Hiiliiklii) Sou sou G hical hick
Mediterranean P ps cograpica chickpeas
Indication
Maras Sour Soup Soup / Meals and Protected 15.06.2023 The soup
Kahramanmaras/ soups Geographical contains
Mediterranean Indication lentils and
chickpeas
Alaca Yarma Meal / Meals and Protected 22.11.2023 Contains
Meal soups Geographical chickpeas
Gorum/Black Sea Indication and kidney
beans
Amasya Stuffed Meal / Meals and Protected 17.08.2021 Contains
Amasya/Black Sea Dolma soups Geographical dried fava
Indication beans
Amasya Toyga  Soup / Meals and Protected 1.12.2021 Contains
Amasya/Black Sea Soup soups Geographical chickpeas
Indication
Cayeli Bean Stew Meal / Meals and Protected 2.01.2018 The dish
soups Geographical contains
Indication a type of
Rize/Black Sea large-seed
white bean
described as
“sugar”
Bayburt Black ~ Meal / Meals and Protected 18.02.2021 Contains
Bayburt/Black Sea Beetroot Dish soups Geographical green lentils
Indication
Yufkali Konuralp Pilaf / Meals Protected 7.05.2021 Contains
Diizce/Black Sea Pilaf Geographical chickpeas
Indication
Ordu Beetroot ~ Soup / Meals and Protected 16.08.2023 Contains
Soup / Ordu soups Geographical cooked
Ordu/Black Sea Cabbage Soup Indication cranberry
beans
. Diyarbakir Soup / Meals and Protected 11.05.2022 Contains
Diyarbakir/ . .
Habenisk Soup soups Geographical green
Southeastern . .
. Indication lentils and
Anatolia i
chickpeas
Diyarbakir/ Diyarbakar Meal / Meals and Protected 11.05.2022 Contains
Southeastern Hedik Dish soups Geographical chickpeas
Anatolia Indication
Diyarbakir/ Diyarbakar Meal / Meals and Protected 11.05.2022 Contains
Southeastern Gendiime Meal soups Geographical mung beans
Anatolia Indication
Diyarbakir/ Diyarbakir Meal / Meals and Protected 11.10.2021 Contains
Southeastern Lebeni Soup soups Geographical chickpeas
Anatolia Indication
Diyarbakir/ Diyarbakar Meal / Meals and Protected 10.03.2022 Contains
Southeastern Nardan Meal soups Geographical chickpeas
Anatolia Indication
Gaziantep Lentil meatball / Protected 9.02.2021 Contains
Gaziantep/ Malhitali Meals and soups ~ Geographical red lentils,
Southeastern Meatball Indication named
Anatolia “malhita” in
Gaziantep
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Gaziantep Chickpea Wrap / Protected 17.12.2020 The wrap
Chickpea Wrap/ Meals and soups  Geographical contains
Gaziantep/ Antep Chickpea Indication Chlckpeas
Wrap with large,
Southeastern licht vellow
Anatolia ghty
grains,
known as
“kogbag1”
Gaziantep/ Antep Rolled ~ Meal / Meals and Protected 13.01.2017 Contains
Southeastern Meatball soups Geographical chickpeas
Anatolia Indication
Gaziantep/ Gaziantep Siveydiz / Meals Protected 15.03.2018 Contains
Southeastern Siveydiz Meal and soups Geographical chickpeas
Anatolia Indication
Gaziantep/ Gaziantep Sour  Meal / Meals and Protected 15.05.2021 Contains
Southeastern Potato / Antep soups Geographical chickpeas
Anatolia Sour Potato Indication
Gaziantep/ Gaziantep Yogurt Meal / Meals and Protected 15.05.2021 Contains
Southeastern Potato / Antep soups Geographical chickpeas
Anatolia Yogurt Potato Indication
. Gaziantep Yogurt Meal / Meals and Protected 10.02.2022 Contains
Gaziantep/ . .
Green Beans / soups Geographical chickpeas
Southeastern L
. Antep Yogurt Indication
Anatolia
Green Beans
. Gaziantep Soup / Meals and Protected 2.07.2021 Contains
Gaziantep/ . .
Flatbread Soup / soups Geographical chickpeas
Southeastern -
. Antep Flatbread Indication
Anatolia
Soup
. Gaziantep Beef =~ Meal / Meals and Protected 15.05.2021 Contains
Gaziantep/ . . . .
with Chickpeas / soups Geographical chickpeas
Southeastern . .
. Antep Beef with Indication
Anatolia .
Chickpeas
Gaziantep/ Gaziantep Mash  Soup / Meals and Protected 7.03.2022 Contains
Southeastern Soup / Antep soups Geographical mung beans
Anatolia Mash Soup Indication
Gaziantep/ Gaziantep Mash Meal / Meals and Protected 2.09.2021 Contains
Southeastern Salad / Antep soups Geographical mung beans
Anatolia Mash Salad Indication
. Gaziantep Soup / Meals and Protected 24.01.2022 Contains
Gaziantep/ . .
Cauldron Soup / soups Geographical chickpeas
Southeastern L
. Antep Cauldron Indication
Anatolia
Soup
Kilis Sthilmahse  Stuffed vegetable Protected 26.09.2022 Onions
. / Meals and Geographical stuffed with
ths/Southe.astern soups Indication cooked
Anatolia chickpeas
Urfa (Sanlurfa) Meal / Meals and Protected 21.02.2018 Contains
Sanlurfa/ . . .
Squash Dish soups Geographical chickpeas
Southeastern L
. Indication
Anatolia
Urfa (Sanlurfa) Meal / Meals and Protected 29.12.2017 Contains
Sanlurfa/ .. . .
Borani with soups Geographical chickpeas
Southeastern . L
Anatolia Chard / Borani Indication and mung
with Chard beans
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Sanlwurfa Stuffed Meal / Meals and Protected 9.06.2023 Contains
Sanliurfa/ Mung Bean soups Geographical mung beans
Southeastern Wrap / Sanliurfa Indication
Anatolia Stuffed Mung
Bean Wrap
Sanliurfa/ Urfa (Sanlurfa) Soup / Meals and Protected 29.12.2017 Contains
Southeastern Lebeni Soup soups Geographical chickpeas
Anatolia Indication
Malatya Anali Dish / Dishes Geographical 24.09.2021 Boiled
Kizli Meatball / and Soups Indication chickpeas
Malatya Tiritli Mark are included
Malatya/Eastern Meatball in Malatya
Anatolia Region Anah Kizl
Meatball
/ Malatya
Tiritli
Meatball.
Malatya Cold Dishes and Geographical 29.05.2023 Boiled
Soup with Ayran Soups Indication chickpeas are
Malatya/Eastern Mark included in
Anatolia Region Malatya Cold
Soup with
Ayran.
Malatya Hirgikli Dish / Dishes Geographical 31.08.2023 Black lentils
Malatya/Eastern Meatball and Soups Indication are included
Anatolia Region Mark in Malatya
Hurgikli
Meatball
Igdir Bozbasg Dish / Dishes Geographical 2.07.2021 Chickpeas
Igdir/Eastern Meal and Soups Indication are included
Anatolia Region Mark in Igdir
Bozbas Meal.
Igdir Omag Soup Dishes and Geographical 26.08.2021 Black-
Soups Indication eyed peas
Mark (specifically
Igdir/Eastern the karnikara
Anatolia Region variety) are
included in
Igdir Omag
Soup.
Igdir Stone Dish / Dishes Geographical 14.12.2017 Split
Is Meatball and Soups Indication chickpeas are
gdir/Eastern Mark included i
Anatolia Region ar meluced mn
Igdir Stone
Meatball.
Van Sengeser Dish / Dishes Geographical 26.11.2021 Boiled green
Van/Eastern Anatolia and Soups Indication lentils are
Region Mark included in
Van Sengeser.
Van Keledos Local Dish Geographical 8.11.2017 Boiled
Indication chickpeas
Van/Eastern Anatolia Mark and green
Region lentils are
included in
Van Keledos.
Gayle Zengil Dish / Dishes Geographical 15.11.2023 Chickpeas
Hakkari/Eastern and Soups Indication are included
Anatolia Region Mark in Gayle
Zengil.
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Hakkari Girara Dish / Dishes Geographical 11.01.2023 Chickpeas
Hakkari/Eastern Huluga and Soups Indication are 1nc1udeF1
. . Mark in Hakkari
Anatolia Region .
Girara
Huluga.
Hakkari Kepaye Dish / Dishes Geographical 11.01.2023 Boiled
Hakkari/Eastern and Soups Indication Ch}ckpeas
Anatolia Region Mark are included
in Hakkari
Kepaye.
Hakkari Kiris Dish / Dishes Geographical 19.12.2017 Chickpeas
Hakkari/Eastern and Soups Indication are included
Anatolia Region Mark in Hakkari
Kiris.
Erzurum Kara Dish / Dishes Geographical 8.12.2022 Chickpeas
Fatma Soup and Soups Indication and green
Mark lentils are
Erzurum/Eastern . .
. . included in
Anatolia Region
Erzurum
Kara Fatma
Soup.
Tunceli Sorbik Dish / Dishes Geographical 18.12.2017 Chickpeas
Tunceli/Eastern Soup and Soups Indication are included
Anatolia Region Mark in Tunceli
Sorbik Soup.

CONCLUSION, DISCUSSION, AND
RECOMMENDATIONS

The findings of the study reveal the regional

distribution  diversity of  geographically
indicated dry legumes in Tiirkiye. While the
Black Sea Region has the highest number of
geographically indicated dry legumes, the
Southeastern Anatolia Region leads in the
number of dishes containing these legumes. Our
research identified 24 geographically indicated
dry legumes and 72 geographically indicated
dishes containing dry legumes across Tiirkiye’s

seven regions and 81 provinces.

Tiirkiye’s geographical location and rich
culinary heritage provide significant potential
for geographically indicated products and
dishes. Each region and city holds unique
cultural elements, underscoring the importance
of preserving and promoting these values. For
example, Bolat et al. (2017) highlighted that
challenges in legume production, such as high
production costs, unstable agricultural policies,
and lack of organization, can be mitigated
through improved producer organization and
targeted support mechanisms (43). However,

during theliterature study, no studies were found
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specifically focusing on geographically indicated
legume products and the dishes prepared with
them. Nevertheless, Yagmur and Kardes (2023)
examined national trends and the associations of
the concept of geographical indications in their
study, “An Examination of Studies Conducted
in the National Literature on the Concept of
Indication.”(52). Cagli (2012)
analyzed the regional distribution of registered

Geographical

geographically indicated products, highlighting
the prominence of Southeastern Anatolia in this
regard (53). Additionally, Verza et al. (2024)
analyzed market dynamics for lentils in Italy,
emphasizing the growing consumer demand for
sustainable and regionally distinctive products
(54).

Geographically indicated products in Tiirkiye
have substantial potential to contribute to rural
development. To realize this potential, local
producers should be encouraged to engage
in promotional and marketing activities that
highlight the geographical connections of their
products. Furthermore, regional education
programs should be implemented to raise
awareness among producers about maintaining
these connections sustainably. Future research

could focus on the economic impact of these
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products, their contribution to regional
development, and their role in sustainable
agriculture. Additionally, topics such as

consumer interest in geographically indicated
products and their role in local markets and
exports could be explored.

In conclusion, Tiirkiye holds vast potential for
preserving local culture and supporting rural
development.  Developing  comprehensive
policies inspired by international examples
would be a critical step in promoting and

utilizing this potential in broader markets.
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Abstract

This review aims to provide an overview of the potential
use of food waste in the production of functional
foods, focusing on the microbiological safety of food
waste. Food is an essential human need, but food
waste has become a significant global issue. Effective
management, treatment, and recovery of food waste is
key to address this challenge. There is now considerable
interest in recycling and upgrading food waste. A
variety of methods have been developed to effectively
control and use these wastes, including the extraction of
bioactive compounds from the waste for reintroduction
into the food chain. In this context, the study reviewed
recent research identified through the keywords “food
waste,” “functional food,” and “food safety.” This
review examines the role of food waste in functional
food development, highlighting both its advantages and
the microbiological risks. The findings highlight that
food waste from many food industries is considered
a cheap source of functional or bioactive compounds.
Sugars, proteins, lipids, fibers, vitamins, minerals, and
pigments are the main value-added products derived
from fruit and vegetable waste. Animal waste contains
bioactive peptides from meat and dairy products. The
aforementioned ingredients can be transformed into
nutraceuticals and functional foods by reintroducing
them into the food chain as natural food additives. The
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review concludes that these natural compounds have
the potential to enhance the safety and palatability
of foods, while simultaneously addressing any
underlying nutritional deficiencies. However, the
reintroduction of food wastes into the food chain or
food matrices requires a comprehensive evaluation of
the optimal recycling and manufacturing practices to
ascertain their suitability and safety. Although many
food wastes are valorized, few studies have focused
on microbiological safety assessments, an important
concern that must be addressed to ensure the safety
of food products.

Ozet

Bu derleme, fonksiyonel gidalarin iiretiminde gida
atiklarnin  potansiyel kullanimina genel bir bakis
sunmay1 amaglamakta ve oOzellikle gida atiklarinin
mikrobiyolojik giivenligine odaklanmaktadir. Gida,
insan yasami icin temel bir ihtiyactir; ancak gida israfi
giintimiizde 6nemli bir kiiresel sorun haline gelmistir.
Bu sorunun ¢oziimiinde gida atiklarinin etkili
yonetimi, islenmesi ve geri kazanimi biiyiik énem
tasimaktadir. Gida atiklarmin geri doniistiiriilmesi ve
degerlendirilmesine yonelik ilgi son yillarda artmistir.
Bu atiklarin kontrol altina alinmasi ve yeniden
kullanilmas1 igin gesitli yontemler gelistirilmistir;
bunlar arasinda, gida zincirine yeniden kazandirilmak
iizere atiklardan biyoaktif bilesiklerin ekstraksiyonu
yer almaktadir. Bu baglamda, ¢alismada “gida atig1”,
“fonksiyonel gida” ve “gida giivenilirligi” anahtar
kelimeleri kullanilarak yapilan giincel arastirmalar
gozden gecirilmistir. Bu derleme, fonksiyonel gida
gelistirilmesinde gida atiklarinin roliinii incelemekte,
avantajlarint1 ve mikrobiyolojik risklerini ortaya
koymaktadir.

Elde edilen bulgular, bir¢ok gida endiistrisinden
kaynaklanan atiklarin, fonksiyonel ya da biyoaktif
bilesiklerin ucuz bir kaynagi olarak degerlendirildigini
gostermektedir. Meyve ve sebze atiklarindan elde
edilen sekerler, proteinler, lipidler, lifler, vitaminler,
mineraller ve pigmentler, baslica katma degerli
iriinler arasinda yer almaktadir. Hayvansal atiklar
ise et ve siit {riinlerinden elde edilen biyoaktif
peptitleri icermektedir. Bu bilesenler, dogal gida
katki maddeleri olarak gida zincirine yeniden
kazandirilarak nutrasotik ve fonksiyonel gidalara
dontistiiriilebilir. Derlemede, bu dogal bilesiklerin,
gidalarin giivenilirligini ve tat kabul edilebilirligini
artirma potansiyeline sahip oldugu, ayni zamanda
besin eksikliklerini giderme konusunda da katk:
saglayabilecegi belirtilmektedir. Bununla birlikte,
gida atiklarinin gida zincirine veya gida matrislerine
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yeniden kazandirilmasi siirecinde, bu bilesenlerin
uygunlugu ve giivenligi agisindan optimum geri
dontisim ve {iretim uygulamalarinin kapsamli bir
sekilde degerlendirilmesi gerekmektedir. Birgok gida
atiginin degerlendirilmesine ragmen, mikrobiyolojik
glivenlik degerlendirmelerine odaklanan calismalar
siirhdir. Bu durum, gida iiriinlerinin giivenilirliginin
saglanmasi agisindan ele alinmasi gereken énemli bir

konudur.

INTRODUCTION

Recently, people have become more concerned
about food safety and sustainability. Factors
contributing to this situation include population
growth, climate change, water scarcity, farmer
distress, and food waste. It is estimated that by
2050, the global population will reach 9 billion,
necessitating an increase in food production to
meet the demands of this growing population.
Furthermore, it is estimated that the global food
demand will be 60% higher than it is today.
Successful resolution of this challenge will
ensure the sustainability of food.

A review of the literature revealed that
approximately one-third of all food is lost or
wasted as a consequence of various unsustainable
practices (1). The terms “food waste” and “food
loss” are often used interchangeably, but the
concepts are different (2, 3). The term “food loss”
refers to the reduction in the quantity or quality
of food that can be attributed to the decisions and
actions of food suppliers along the supply chain
before reaching the consumer. Conversely, food
waste refers to the reduction in the quantity or
quality of food resulting from the decisions and
actions of consumers, retailers, and food services
(4). From the initial production stage to the final
stage of consumption, over 58 million tons of
food waste are generated annually (2), with an
estimated market value of 132 billion euros (5).
In relation to specific food types, roots, tubers,
and oleaginous crops exhibited the highest
incidence of losses, amounting to 25% from
the post-harvest stage to the distribution stage.
Subsequently, fruit and vegetables (30%), meat
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and animal products (12%), and cereals and
pulses (9%) were identified as the most affected
food types (6, 7).

The reduction of food loss and waste represents
a pivotal strategy for enhancing the efficacy of
food system, reducing production costs, and
advancing environmental sustainability (8). The
conventional method for addressing food waste
is incineration or disposal in landfills. However,
the incineration or disposal of food waste can
result in contamination of the air, water, and soil,
as well as of food. In light of these considerations,
the European Union (EU) is encouraging a
reduction in food waste and exploring novel
applications of using food wastes to address
these issues, apart from the aforementioned
applications. In this context, various techniques
have been employed for the efficient utilisation
of waste. Such methods include the extraction
of essential nutrients from waste, its use as an
additive in functional food production, and its
use as a raw material for fermentation.

Recent studies have demonstrated that food
waste derived from a range of food sectors,
including vegetables, fruits, drinks, meat,
aquaculture, and marine foods, represents an
interesting and potentially cost-effective source
of useful or bioactive substances for functional
food production (9). The utilisation of bioactive
chemicals recovered from food supply chain
wastes as new products or raw materials through
sustainable extraction technologies will have
a beneficial impact on human health, thereby
stimulating the development of new value-added
companies. Conversely, the reintroduction of
recovered food waste biocompounds presents
some challenges, including safety, biological
instability and the potential for contamination
by pathogens or toxins. Consequently, these
substances must be regarded as novel foods
and undergo safety assessments that may differ
according to the existing legislation in other
countries concerning the use of food waste (10).
The aim of this review is to provide an overview
of the potential of food waste in the production of
functional foods, with a particular focus on their
microbiological safety. This study also examined
whether microbial safety assessments have been

conducted on these bioactive compounds during
their reintroduction into the food chain.

METHOD

In this paper, a literature review was conducted
using the following keywords: food waste,
functional foods, and food safety. The objective
of this study was to examine the literature on the
use of food waste in functional food production,
with a particular emphasis on microbial safety
considerations.

Food Wastes

The Food and Agriculture Organization (FAO)
(4) stated that food waste is increasing at
similar rates in both developed and developing
countries. Products made from food waste
have high market potential because they are
inexpensive, abundant, and easily accessible.
Additionally, food waste contains health-
promoting substances, further enhancing the
market value of waste-derived products. Fig. 1
presents the food waste types.

Potential Use of Food Wastes in Functional
Food Production

Fruit and vegetables wastes

The consumption of fruits and vegetables
contributes to the maintanence of nutritional
well-being. In this context, fruit and vegetable
production has increased in response to
population growth and shifts in dietary patterns.
The most commonly produced fruits are apples,
bananas, citrus fruits, grapes, melons, and pears.
The most commonly produced vegetables are
brassicas, cucumbers, cabbages, cauliflower,
garlic, tomatoes, onions, carrots, and turnips
(11). However, most vegetables and fruits are
lost or wasted during the post-harvest period
due to their susceptibility to microbiological
degradation. A significant amount of waste is
produced following the extraction of juice or
the production of value-added products such as
jams, jellies, and marmalades. The majority of
this waste is in the form of pomace, a mixture of
pulp, peel, seeds, and stalks, which often have a
higher concentration of bioactive chemicals than
the actual fruit juice. Conversely, the industrial
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processing of common crops such as potatoes,
tomatoes, and carrots results, in the generation
of considerable quantities of waste (12). Table
1 presents examples of the fruit and vegetable
wastes.

As previously stated, by-products or wastes
from fruits and vegetables can be used as
innovative ingredients or food fortifiers because
of their high bioactive content. To extract
bioactive components, traditional extraction
methods use chemicals or solvents with the
objective of lysing or disrupting the cells or
tissues of interest. Such procedures include
acid, alkali, and solvent extraction. Furthermore,
the use of the significant amounts of chemicals
necessary for these processes inevitably has an
unsustainable environmental impact. Alternative

extraction techniques include ultrasound-

assisted extraction, microwave-assisted
extraction, accelerated solvent extraction, pulse
electric field, high-pressure processing, and
colloidal gas aphrons, as well as subcritical and
supercritical fluid extraction. These processes
can be used separately, as a preliminary step, or
in combination with one another to achieve the

highest yield and lowest cost (13).

Because of their wide range of possible
applications in various industrial sectors, fruit
and vegetable wastes can contribute to circular
economy. Implementing improved waste
management strategies is a key aspect of the
transition to a bioeconomy, with the aim of
reducing the negative environmental impacts

associated with the fruit and vegetable processing

Fig. 1. Food waste types

( Pulp or pomace

Wastewater

 FOODWASTES

Leaves . - \
Whey)

Skin and bones

Table 1. Parts of some fruit and vegetable wastes [(Adapted from Kainat et al. (13)]

Fruit and vegetables Wastes References
Apple Pomace, peel, and seeds
Banana Peel
Grapes Skin, stem, seeds, and pomace
Orange Peel (14)
Onion Outer leaves
Tomato Core, skin, and seeds
Potato Peel
Lemon Peel and seeds
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industry. Therefore, there is a common interest in
discovering innovative strategies for valorizing
these substrates. Further innovative valorisation
strategies aim to recover high-value ingredients
from fruit and vegetable waste, which are
used as natural sources of biologically active
substances for the formulation of functional
foods. As previously stated, the most common

way to use waste is to extract useful bioactive
substances. Another current strategy is to use
them in fermentation (15). Table 2 presents the
use of fruit and vegetable waste in different food
products, such as bakery foods, meats, snacks,
and beverages, as well as their use as prebiotic
compounds.

Table 2. Food waste valorisation studies

Food waste Aim Results References
Pineapple peel =~ Cracker production Nutritionally enhanced and sensory-acceptable (16)
crackers
Tomato waste Juice production Antioxidant capacity against free radicals 17)
Broccoli pomace Juice production High antioxidant activity, higher soluble carbohydrates (18)
(lower fiber content) and, high protein content
Pineapple peels  Fermentation by Pineapple peels with T. viride produced high protein (19)
Trichoderma viride fungal biomass
Sea buckthorn Refreshing beverage Enhanced antioxidant, antimicrobial, and nutritional (20)
waste production using properties
Saccharomyces
cerevisiae
Mandarin/ Fermentation C. beijerinckii produced 0.046 g of butanol per 1 g of (21)
orange waste by Clostridium dried strained lees in the culture supernatant
beijerinckii
Orange peel Wheat dough and Orange peel powder strengthened the dough elasticity.  (40)
bread production Wheat dough was changed by affecting the fibre, pectin
and polyphenol components
Jackfruit peel Cookie production  Jackfruit peel flour significantly affected the sensory, (41)
physical and chemical attributes of the cookies
Mango, apple Prebiotic effect Apple, banana, and mango peel powder (2%) can be (47)
and banana examination used as prebiotics to enhance the growth of lactic acid
peels bacteria
Apple peel Cereal-based muffin The total phenolic content, dietary fiber content, total (48)
and apple puree antioxidant activity, and anti-hyperglycemic properties
production increased with the incorporation of apple peel powder,
specifically in muffin
Melon peel Functional yoghurt ~Melon peel powder exhibited prebiotic effect and (49)
powder production enhanced antioxidant activity. Yoghurt containing 2%
melon peel powder had the highest taste and sensory
qualities
Apple pomace  Baked pork The use of 0.5% freeze-dried apple pomace was most (50)
production effective in inhibiting lipid oxidative changes in baked

pork
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There are several advantages to the use of
fruit and vegetable waste in innovative food
formulations. Table 2 presents the extensive
research conducted to develop functional foods
with enhanced antioxidant activity, nutritional
value, and sensory properties using waste. These
studies have shown that fruit and vegetable waste
can significantly enhance the physicochemical,
sensory, nutritional, and bioactive properties
of the final products. Nevertheless, in addition
to these studies, conducting microbial safety
assessments is essential to ensure public health
and sustainability.

Dairy industry wastes

The primary source of waste produced following
the processing of animal products is the dairy
and meat processing industries (12). The dairy
industry plays an essential role in the global food
industry by providing a range of products that
meet the nutritional needs of a vast consumer
base. These products include milk, cheese,
butter, ghee, and milk powder (23, 42). In 2019,
global milk production reached 852 million tons,
increasing to 906 million tons in 2020. By 2030,
production is predicted to increase by 1.7% per
year, reaching 1.020 million tons (22). A range of
materials, including proteins, sugars, fats, food
additives and cleaning agents, are produced as
waste products during dairy processing and
are discharged into effluents or sludge. In this
context, dairy waste can be broadly categorised

into two main types: waste water (effluent) and
solid waste. The dairy effluent is characterised by
a high organic matter content, which is conducive
to the microorganisms growth. This, in turn,
enables the production of a range of valuable
products via microbial activity. However, the
primary waste product of cheese production is
whey, which is a significant component of dairy
effluent. This effluent contains a substantial
source of protein and, through enzymatic
hydrolysis, can serve a source of bioactive
peptides (24). For instance, the use of hydrolysed
whey based medium fermented by LAB as a
preservative in bread preparation represents a
valuable opportunity to use a natural antifungal
agent (25). In their study, they found that
using a fermented whey medium for dough
preparation resulted in a 0.5-0.6 log CFU/g
reduction in Penicillium expansum growth and
an improvement in the shelf life of 1-2 days in
relation to control bread.

The most common methods of treating
dairy waste include physicochemical and
biological. However, the cost-effectiveness and
environmentally friendly nature of biological
methods make them a preferred option over
physicochemical techniques. On the other hand,
the conversion of dairy waste into value-added
products aligns with European policies that
promote a circular economy and encourage the
reduction of waste and sustainable production
practices (42). Dairy waste is rich in organic

Table 3. Dairy waste valorisation studies

Waste Aim Results References
Ricotta Sports Increased vitamin, mineral, antioxidant, and total phenolic (26)
cheese beverage compound content

whey

Sweet Growth Novel strategy for cultivating selected starters with a bio-  (27)
cheese medium  protective activity by valorizing cheese whey

whey

Powder Fruit Angiotensin-converting enzyme inhibitory activity, (28)
whey beverage antioxidant activity, and a-glucosidase inhibition

Whey Cookie Increased protein and mineral content and reduced (43)
protein carbohydrate and calorie intake

concentrate
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matter and can therefore be used as a substrate
for the production of functional foods. Table 3
summarizes studies on the valorization of dairy
waste.

As shown in Table 3, whey is a by-product of the
dairy industry and is a widely used ingredient
in the production of various functional products.
Therefore, dairy waste can be used to produce
value-added foods, thus supporting a circular
economy and reducing the environmental
impact of waste disposal.

Meat industry wastes

The livestock slaughtering and meat processing
industries represent a significant sector of the
food industry. It continues to grow in response to
the need to sustain a growing global population
with diverse nutritional requirements. Pork,
beef, and poultry production has doubled in the
last decade and is expected to continue rising
until 2050 (44). The world’s meat production
was around 360 million tons (carcass weight
equivalent) in 2022 (45) and is expected to
increase by almost 44 million tons by 2030
(46). Meat industry wastes, including horns,
blood, bones, skin, and guts, are rich in proteins
that can be incorporated into diets. They also
include antimicrobial and antioxidant properties
associated with hydrolysed peptides. These

properties can be effective in extending the shelf
life of food (29). Protein-rich meat waste is an
attractive material for the production of bioactive
peptides with health-promoting properties.
A water-insoluble collagen is subjected to
hydrolysis under strictly controlled conditions
to form gelatin, which can be incorporated
into a diverse range of food products. It is a
major ingredient in aspic and jelly. In contrast,
collagen derived from hides and skins acts as
an emulsifier in meat products (30). However,
edible fats from meat can be used in bakeries for
cooking and frying, and to improve the flavour
and texture of foods (31).

The use of bioactive peptides derived from meat
industry waste or byproducts with beneficial
physiological effects is a promising option
for the development of functional foods. It
is noteworthy that limited studies have been
conducted on the product development and
effects of foods with added bioactive peptides.
Further research is needed to investigate the
improved processing, sensory evaluation, and
health benefits of using bioactive peptides from
the meat industry as ingredients in functional
foods. However, although meat industry wastes
could be an important source of nutrients, their
safety needs to be investigated (35).

Table 4. Meat industry waste valorisation studies

Product Waste Results References
Nuggets Chicken and beef Enhanced nutritional profile of processed foods  (32)
liver
Forcemeat  Chicken feetand Enhanced physical and chemical properties, cost- (33)
head effective, sustainable
Yoghurt Gelatin extracted The addition of 1.5% gelatin considerably affected  (34)
from bovine the physicohemical properties and texture of the
heart final product
Sausages Collagen gel Collagen-based fat reduction reduced thiobarbituric (51)

extracted from
chicken feet

acid reactive substance levels, with the collagen
gel sample showing better antioxidant activity and

lower atherogenicity and thrombogenicity indices
compared to the hydrolyzed collagen sausage
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Microbial Safety of Food Wastes

The issue of food safety, that is, the assurance
that food will not cause harm to the consumer
when it is prepared and consumed according
to its intended use, remains a significant global
concern that affects the health of populations in
both industrialised and developing countries.
In this context, consumers continue to demand
fresh and processed foods that are safe to eat,
convenient to consume, promote health and well-
being, and have high sensory qualities. Another
growing consumer demand is that food products
should be produced in an environmentally
sustainable way. Food loss and waste are
critical issues that impact both food safety and
environmental sustainability. Reducing food
waste has emerged as a key strategy to ensure
food security, minimize environmental impact,
and produce sustainable foods.

The recycling and upgrading of food waste,
in accordance with the EU Circular Economy
Action Plan and European Bioeconomy Strategy,
is currently a highly popular approach. As
previously stated, this involves the utilisation of
valorised waste in a diverse range of applications
across various industries, which stimulates the
growth of the food sector, increases commercial
outputs, and prevents issues associated with
improper waste management and its detrimental
impacts on the environment.

The most prevalent pollutants in wastes are

pesticides, biogenic amines, mycotoxins,
pathogens, and heavy metals, despite the obvious
benefits of this strategy. All these hazards can
cause serious illness; therefore, several factors

need to be considered when validating the

suitability of food waste for extracting valuable
constituents.

Food waste can be stored for several days or
weeks when collected, sorted and transported
prior to final treatment, and is easily spoiled due
to its high organic matter and water content. The
presence of pathogens in spoiled food waste is
a common occurrence, given that such waste
contains biodegradable components that can
facilitate the growth of pathogens (Table 5) (56).
Salmonella, E. coli and Listeria monocytogenes are
the most common foodborne pathogens detected
in food wastes (57). Therefore, pathogens are
important as the reintroduction of contaminated
waste could result in numerous foodborne
outbreaks (6).

Pathogen contamination in food waste is
typically the result of inadequate hygiene
conditions during the production, transportation
and storage of the waste. Furthermore, the risk
of cross-contamination during the handling and
processing of the waste is also considerable.
Therefore, the reintroduction of wastes into the
food chain necessitates a thorough assessment
of the optimal manufacturing and recycling
procedures to ensure their microbial safety (10).
In the context of functional food production,
it is important to assess and reduce pathogen
contaminationin food waste. This can be achieved
through the pre-treatment of wastes using a
combination of physical, chemical and biological
methods, which effectively reduce the pathogen
count. Additionally, microbial safety analyses
in accordance with international standards are
essential for the safe reuse of wastes.

Table 5. Presence of pathogens in food waste

Food wastes Potential pathogens

References

Fruit and
wastes

Dairy wastes

Meat industry wastes
L. monocytogenes

vegetable Salmonella spp. E. coli O157:H7, L. monocytogenes (58)

Staphylococcus aureus, L. monocytogenes, E. coli O157:H7  (59)

Clostridium perfringens, Salmonella spp. E. coli O157:H7, (58)
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Table 5 presents the wide range of applications
in this area, with the main objective being to
extract valuable bioactive compounds. However,
as the literature review shows, most studies did
not include a microbial safety study. The most
recent research were listed in Table 5.

This table shows the variation in research
methodologies for assessing the microbiological
safety of food waste. While most research
focuses on the use of food waste to produce
functional foods, few include comprehensive
safety assessments. For example, Mateus et al.
(36) aimed to investigate both the antioxidant
properties and the safety of food waste (Sweet
cherry pits, date, and grape seeds), with
the aim of its safe application according to
circular economy practices. To this end, they
identified three major chemical contaminants,
namely pesticide residues, mycotoxins and
heavy metals. Moncalvo et al. (54) assessed the
microbiological safety of waste grape skins and
extracts for mycotoxin presence. On the other
hand, Bouaziz et al. (55) used date seeds in their
study to develop a functional chocolate spread
enriched with dietary fiber from date seeds and
to evaluate the effect of the dietary fiber addition
on quality characteristics of the obtained product.
However, they did not evaluate the safety of
this waste. This lack of microbiological safety
assessment is a significant gap, as the safety of
these wastes is important for their effective use
in food applications. Future research should
focus on microbiological safety studies to
ensure the reliability and consumer acceptance
of food waste-derived products, supporting
both sustainability and food safety objectives.
However, the ability to differentiate between the
controlled growth of specific microorganisms
during the processing of food waste and the
presence of potentially hazardous conditions
that could adversely impact consumer health
represents another challenge in the assessment
of the microbiological safety of food waste. On
the other hand, microbial safety analyses have
been conducted on the final product in some
studies. While microbial analyses of the final
product are valuable, a more comprehensive
approach that encompasses all stages of the
production process is necessary to ensure
microbial safety more effectively. This is a
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crucial requirement for the safe and sustainable
recycling of food waste. However, a review of
the literature revealed that there are currently
no regulations regarding the microbial quality of
food wastes before their utilisation. For example,
Beltran-Medina (37) evaluated the potential use
of a coffee silverskin in a cereal-based extruded
food product and, prior to its use, characterised
and evaluated its safety by chemical composition
studies, microbiological determinations,
aflatoxin measurements and acute toxicity
tests. They noted that, in the absence of specific
microbiological regulations for coffee silverskin,
the standards for roasted coffee and the official
Mexican regulation for cereals and their products
were used for comparison. This highlights the
need for further research to establish specific

regulations for waste products.
CONCLUSION

Food waste management is a major challenge
on a global scale, prompting the development of
innovative processes and methodologies. Food
waste contains valuable compounds such as
flavonoids, phenolic compounds, carotenoids,
anthocyanins, pectin, proteins, dietary fibres,
and enzymes. Functional food production using
food waste has been an important research topic
in recent years. However, there are challenges
for using aformentioned compounds from food
wastes, including biological instability and the
risk of pathogen contamination. Many studies
have revealed that these wastes can provide
valuable contributions to the food industry by
increasing their nutritional value and functional
properties. However, research on the microbial
safety of these wastes is very limited. It is
critical to evaluate whether food wastes used in
functional food production are safe, especially in
terms of microorganism contamination. These
wastes, when not processed properly, can create
a suitable environment for pathogens and may
adversely affect the health benefits of the final
product. Despite increasing safety concernsin this
area, only a limited number of safety assessment
studies have been conducted. This problem will
lead to the need for specific regulations for the
valorisation and safety of food waste. Therefore,
ensuring the microbial safety of functional foods
produced using food wastes is a great need
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for applied research in this field, and more in-
depth investigations are required. Consequenlty,
this study contributes to the existing literature
by providing a comprehensive evaluation of
the potential of food waste in functional food
production, emphasizing both the benefits and
the critical microbiological safety considerations,
which are often overlooked in previous research.

Author Contribution

Study design: AKP, IS; Drafting the manuscript:
AKP, IS; Critical review for content: AKP, IS;
final approval of the manuscript; AKP, IS.

Financial Support
No financial support was received for this study.
Confflict of Interest

The authors declared that they have no conflict
of interest.

REFERENCES

1.

10.

Eurostat. (2021, July). Foodwaste. https://www.
consilium.europa.eu/en/policies/food-waste/

Singh, A., Singhania, R. R, Soam, S., Chen,
C. W,, Haldar, D., Varjani, S., & Patel, A. K.
(2022). Production of bioethanol from food
waste: Status and perspectives. Bioresource

Technology, 360, 127651. https://doi.org/10.1016/].
biortech.2022.127651

Wani, N. R, Rather, R. A, Farooq, A,
Padder, S. A., Baba, T. R, Sharma, S., & Ara,
S. (2024). New insights in food security and
environmental sustainability through waste
food management. Environmental Science and
Pollution Research, 31(12), 17835-17857. https://doi.

0rg/10.1007/511356-023-26462-y

Food and Agriculture Organization. (2011, June).
Global food losses and food waste — extent, causes
and prevention. https://www.fao.org/sustainable-
food-value-chains/library/details/en/c/266053/

Staff Working Documents. (2023, November).
Commission staff working document impact
assessment report. https://ec.europa.eu/info/law/
law-makingprocess/planning-and-proposing-
law/better-regulation-why-andhow/better-
regulation-guidelines-and-toolbox_en

Socas-Rodriguez, B., Alvarez-Rivera, G., Valdés,
A., Ibanez, E., & Cifuentes, A. (2021). Food by-
products and food wastes: Are they safe enough
for their valorisation?. Trends in Food Science &

Technology, 114, 133-147. https://doi.org/10.1016/.
tifs.2021.05.002

Sarker, A.,, Ahmmed, R., Ahsan, S. M., Rana,
J, Ghosh, M. K., & Nandi, R. (2024). A
comprehensive review of food waste valorization
for the sustainable management of global food
waste. Sustainable Food Technology, 2, 48-69.

Van Walraven, N., & Stark, A. H. (2024). From
food waste to functional component: Cashew
apple pomace. Critical Reviews in Food Science and

Nutrition, 64(20), 7101-7117. https://doi.org/10.108
0/10408398.2023.2180616

Panzella, L., Moccia, F., Nasti, R., Marzorati, S.,
Verotta, L., & Napolitano, A. (2020). Bioactive
phenolic compounds from agri-food wastes:
An update on green and sustainable extraction
methodologies. Frontiers in Nutrition, 7, 60. https://
doi.org/10.3389/fnut.2020.00060

Vilas-Boas, A. A., Pintado, M., & Oliveira, A. L.
(2021). Natural bioactive compounds from food
waste: Toxicity and safety concerns. Foods, 10(7),

93


https://doi.org/10.1016/j.biortech.2022.127651
https://doi.org/10.1016/j.biortech.2022.127651
https://doi.org/10.1007/s11356-023-26462-y
https://doi.org/10.1007/s11356-023-26462-y
https://doi.org/10.1016/j.tifs.2021.05.002
https://doi.org/10.1016/j.tifs.2021.05.002
https://doi.org/10.1080/10408398.2023.2180616
https://doi.org/10.1080/10408398.2023.2180616
https://doi.org/10.3389/fnut.2020.00060
https://doi.org/10.3389/fnut.2020.00060

Kirmizigiil Peker & Sengiin

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

94

1564. https://doi.org/10.3390/foods10071564

Coman, V., Teleky, B. E., Mitrea, L., Martau,
G. A., Szabo, K., Calinoiu, L. F., & Vodnar,
D. C. (2020). Bioactive potential of fruit and
vegetable wastes. Advances in Food and Nutrition

Research, 91, 157-225. https://doi.org/10.1016/
bs.afnr.2019.07.001

Ben-Othman, S., Joudu, I, & Bhat, R. (2020).
from agri-food wastes: Present
insights and future challenges. Molecules, 25(3),

510. https://doi.org/10.3390/molecules25030510

Kainat, S., Arshad, M. S., Khalid, W., Zubair
Khalid, M., Koraqi, H., Afzal, M. F., ... Al-Farga, A.
(2022). Sustainable novel extraction of bioactive

Bioactives

compounds from fruits and vegetables waste for
functional foods: a review. International Journal of
Food Properties, 25(1), 2457-2476. https://doi.org/10
.1080/10942912.2022.2144884

Biswal, S., & Ray, M. (2017). Fermentation of agro—
based waste and residues from different sectors: a
review. International Journal of Agricultural Science
and Research (Ijasr), 7, 425-432.

Sabater, C., Ruiz, L., Delgado, S., Ruas-Madiedo,
P., & Margolles, A. (2020). Valorisation of vegetable
food waste and by-products through fermentation
processes. Frontiers in Microbiology, 11, 581997.

https://doi.org/10.3389/fmicb.2020.581997

Mala, T. Piayura, S. & Itthivadhanapong, P.
(2024).
(Ananas comosus L.) peel powder and its
application as a novel functional food ingredient
in cracker product. Future Foods, 9, 100322. https://
doi.org/10.1016/j.fufo.2024.100322

Characterization of dried pineapple

Basilio, L. S. P., Borges, C. V., Minatel, I. O,
Vargas, P. F., Tecchio, M. A., Vianello, F., & Lima,
G. P. P. (2022). New beverage based on grapes
and purple-fleshed sweet potatoes: Use of non-
standard tubers. Food Bioscience, 47, 101626.

https://doi.org/10.1016/].fbi0.2022.101626

Abdo, E., El-Sohaimy, S., Shaltout, O., Abdalla,
A., & Zeitoun, A. (2020). Nutritional evaluation
of beetroots (Beta vulgaris L.) and its potential
application in a functional beverage. Plants, 9(12),

1752. https://doi.org/10.3390/plants9121752

Aruna, T.E. (2019). Production of value-added
product from pineapple peels using solid state
fermentation. Innovative Food Science & Emerging

Technologies, 57, 102193. https://doi.org/10.1016/].
ifset.2019.102193

Gatlan, A. M., Gutt, G., & Naghiu, A. (2020).
Capitalization of sea buckthorn waste by

21.

22.

23.

24.

25.

26.

27.

28.

29.

fermentation: Optimization of industrial process
of obtaining a novel refreshing drink. Journal of
Food Processing and Preservation, 44(8), e14565.

Tomita, H., Okazaki, F.,, & Tamaru, Y. (2019).
Direct IBE fermentation from mandarin orange
wastes by combination of Clostridium cellulovorans
and Clostridium beijerinckii. AMB Express, 9, 1-7.
https://doi.org/10.1186/s13568-018-0728-7

FAO (2021, July). Cereal supply and demand brief
; food and agriculture organization of the united

nations: rome, Italy, 2021. https://www.fao.org/
worldfoodsituation/csdb/en

Pérez-Marroquin, X. A., Estrada-Fernandez, A.
G., Garcia-Ceja, A., Aguirre—AlvareZ, G., & Ledn-
Lopez, A. (2023). Food waste as an ingredient
in functional beverage

processing: sources,

functionality, market and regulation. Foods, 12(8),
1583. https://doi.org/10.3390/foods12081583

Mano, M. C. R., Paulino, B. N., & Pastore,
G. M. (2019). Whey permeate as the raw
material in galacto-oligosaccharide synthesis
using commercial enzymes. Food Research

International, 124, 78-85. https://doi.org/10.1016/].
foodres.2018.09.019

Luz, C., Rodriguez, L., Romano, R. Mafies,
J. & Meca, G. (2020). A natural strategy
to improve the shelf life of the loaf bread
against toxigenic fungi: The employment of
fermented whey powder. International Journal
of Dairy Technology, 73(1), 88-97. https://doi.
org/10.1111/1471-0307.12660

Elkot, W. F., Elmahdy, A., Talaat, H., Alghamdia,
O. A, Alhag, S. K., Al-Shahari, E. A,, ... Ismail,
H. A. (2024). Development and characterization
of a novel flavored functional fermented whey-
based sports beverage fortified with Spirulina

platensis.  International  Journal —of Biological
Macromolecules, 258, 128999. https://doi.

org/10.1016/j.ijbiomac.2023.128999

Iosca, G., Turetta, M., De Vero, L., Bang-Berthelsen,
C. H., Gullo, M., & Pulvirenti, A. (2023).
Valorization of wheat bread waste and cheese
whey through cultivation of lactic acid bacteria for
bio-preservation of bakery products. LWT, 176,

114524. https://doi.org/10.1016/j.1wt.2023.114524

Jitpakdee, ]., Kantachote, D., Kanzaki, H., &
Nitoda, T. (2022). Potential of lactic acid bacteria to
produce functional fermented whey beverage with
putative health promoting attributes. LWT, 160,

113269. https://doi.org/10.1016/j.1wt.2022.113269
Borrajo, P., Pateiro, M., Barba, F. J.,, Mora, L.,


https://doi.org/10.3390/foods10071564
https://doi.org/10.1016/bs.afnr.2019.07.001
https://doi.org/10.1016/bs.afnr.2019.07.001
https://doi.org/10.3390/molecules25030510
https://doi.org/10.1080/10942912.2022.2144884
https://doi.org/10.1080/10942912.2022.2144884
https://doi.org/10.3389/fmicb.2020.581997
https://doi.org/10.1016/j.fufo.2024.100322
https://doi.org/10.1016/j.fufo.2024.100322
https://doi.org/10.1016/j.fbio.2022.101626
https://doi.org/10.3390/plants9121752
https://doi.org/10.1016/j.ifset.2019.102193
https://doi.org/10.1016/j.ifset.2019.102193
https://doi.org/10.1186/s13568-018-0728-7
https://www.fao.org/worldfoodsituation/csdb/en
https://www.fao.org/worldfoodsituation/csdb/en
https://doi.org/10.3390/foods12081583
https://doi.org/10.1016/j.foodres.2018.09.019
https://doi.org/10.1016/j.foodres.2018.09.019
https://doi.org/10.1111/1471-0307.12660
https://doi.org/10.1111/1471-0307.12660
https://doi.org/10.1016/j.ijbiomac.2023.128999
https://doi.org/10.1016/j.ijbiomac.2023.128999
https://doi.org/10.1016/j.lwt.2023.114524
https://doi.org/10.1016/j.lwt.2022.113269

Journal of Food Nutrition and Gastronomy-JFNG, Volume/Cilt: 4, Issue/Say1: 1, Year/Y1l: 2025

30.

31.

32.

33.

34.

35.

36.

37.

Franco, D., Toldra, F., & Lorenzo, J. M. (2019).
Antioxidant and antimicrobial activity of peptides
extracted from meat by-products: a review. Food
Analytical Methods, 12, 2401-2415. https://doi.

0rg/10.1007/s12161-019-01595-4

Jayathilakan, K., Sultana, K., Radhakrishna, K.,
& Bawa, A. S. (2012). Utilization of byproducts
and waste materials from meat, poultry and fish
processing industries: a review. Journal of Food
Science and Technology, 49, 278-293. https://doi.

org/10.1007/s13197-011-0290-7

Glimaker, A., Getya, A. Kravchenko, O. &
Zamaratskaia, G. (2023). Waste and by-products
from the meat industry as a source of bioactive
compounds. Herald of Science of Seofullin Kazakh
Agro  Techmical Research Umnwversity: Veterinary
Sciences, 3(003), 50-60. https://doi.org/10.51452/
kazatuvc.2023.3(003).1507

Mehmood, L., Mujahid, S. A., Asghar, S., ur
Rahman, H. U., & Khalid, N. (2024). Formulation
and quality evaluation of chicken nuggets
supplemented with beef and chicken livers. Food
Science of Animal Resources, 44(3), 620.

Akimova, D., Suychinov, A. Kakimov, A,
Kabdylzhar, B., Zharykbasov, Y., & Yessimbekov,
Z. (2023). Effect of chicken by-products on
the physicochemical properties of forcemeat
formulations. Future Foods, 7, 100238. https://doi.

org/10.1016/j.fufo.2023.100238

Arioui, F.,, Saada, D. A., & Cheriguene, A. (2018).
Research article functional properties of bovine
bone gelatin and impact on physicochemical,
microbiological and organoleptic quality of set
yogurt. Biotechnology, 17(1), 1-11.

Madhu, M., Kumar, D., Sirohi, R., Tarafdar, A.,
Dhewa, T., Aluko, R. E., ... & Awasthi, M. K.
(2022). Bioactive peptides from meat: Current
status on production, biological activity, safety,
and regulatory framework. Chemosphere, 307,

135650. https://doi.org/10.1016/j.
chemosphere.2022.135650

Mateus, A. R. S., Barros, S. C., Cortegoso, S. M.,
Sendon, R., Barbosa-Pereira, L., Khwaldia, K., ...
Sanches-Silva, A. (2024). Potential of fruit seeds:
Exploring bioactives and ensuring food safety
for sustainable management of food waste. Food

Chemistry: X, 101718. https://doi.org/10.1016/j.
fochx.2024.101718

Beltran-Medina, E. A., Guatemala-Morales, G.
M., Padilla-Camberos, E., Corona-Gonzalez, R. I,
Mondragén-Cortez, P. M., & Arriola-Guevara, E.
(2020). Evaluation of the use of a coffee industry

38.

39.

40.

41.

42.

43.

44.

45.

46.

by-product in a cereal-based extruded food

product. Foods, 9(8), 1008. https://doi.org/10.3390/
foods9081008

Gomes, S., Vieira, B., Barbosa, C., & Pinheiro, R.
(2022). Evaluation of mature banana peel flour
on physical, chemical, and texture properties of
a gluten-free Rissol. Journal of Food Processing and
Preservation, 46(8), e14441. https://doi.org/10.1111/

ifpp.14441

Tremblay, A., Corcuff, R., Goulet, C., Godefroy, S.
B., Doyen, A., & Beaulieu, L. (2020). Valorization
of snow crab (Chionoecetes opilio) cooking effluents
for food applications. Journal of the Science of
Food and Agriculture, 100(1), 384-393. https://doi.

org/10.1002/jsfa.10066

Han, L., Zhang, J., & Cao, X. (2021). Effects of
orange peel powder on rheological properties
of wheat dough and bread aging. Food Science &

Nutrition, 9(2), 1061-1069. https://doi.org/10.1002/
fsn3.2080

Ramya, H. N., Anitha, S., & Ashwini, A. (2020).
Nutritional and sensory evaluation of jackfruitrind
powder incorporated with cookies. International
Journal of Current Microbiology and Applied
Sciences, 9, 3305-3312.

Usmani, Z., Sharma, M., Gaffey, J., Sharma, M.,
Dewhurst, R. J., Moreau, B., ... & Gupta, V. K.
(2022). Valorization of dairy waste and by-products
through microbial bioprocesses. Bioresource

Technology, 346, 126444. https://doi.org/10.1016/].
biortech.2021.126444

de Almeida Marques, G., de Sao José, J. F. B., Silva,
D. A, & da Silva, E. M. M. (2016). Whey protein
as a substitute for wheat in the development of
no added sugar cookies. LWT-Food Science and

Technology, 67, 118-126. https://doi.org/10.1016/].
Iwt.2015.11.044

Ungureanu, N., Valentin, V. Biris, S. S,
Gheorghitd, N. E., Ionescu, M., Dinca, M., &
Milea, O. E. (2023). Management of waste and
by-products from meat industry. Acta Technica
Corviniensis — Bulletin of Engineering, 49-58.

Food and Agriculture Organization. (2022,
September). Meat market review: Emerging
trends and outlook. https://www.fao.org/3/
cc3164en/cc3164en.pdf.

Economic Co-operationand Development (OECD)
and the Food and Agriculture Organization of the
United Nations (FAO). (2021, June). OECD-FAO
Agricultural Outlook 2021-2030. https://www- fao.

org/3/cb5332en/Meat.pdf

95


https://doi.org/10.1007/s12161-019-01595-4
https://doi.org/10.1007/s12161-019-01595-4
https://doi.org/10.1007/s13197-011-0290-7
https://doi.org/10.1007/s13197-011-0290-7
https://doi.org/10.51452/kazatuvc.2023.3(003).1507
https://doi.org/10.51452/kazatuvc.2023.3(003).1507
https://doi.org/10.1016/j.fufo.2023.100238
https://doi.org/10.1016/j.fufo.2023.100238
https://doi.org/10.1016/j.chemosphere.2022.135650
https://doi.org/10.1016/j.chemosphere.2022.135650
https://doi.org/10.1016/j.fochx.2024.101718
https://doi.org/10.1016/j.fochx.2024.101718
https://doi.org/10.3390/foods9081008
https://doi.org/10.3390/foods9081008
https://doi.org/10.1111/jfpp.14441
https://doi.org/10.1111/jfpp.14441
https://doi.org/10.1002/jsfa.10066
https://doi.org/10.1002/jsfa.10066
https://doi.org/10.1002/fsn3.2080
https://doi.org/10.1002/fsn3.2080
https://doi.org/10.1016/j.biortech.2021.126444
https://doi.org/10.1016/j.biortech.2021.126444
https://doi.org/10.1016/j.lwt.2015.11.044
https://doi.org/10.1016/j.lwt.2015.11.044
https://www.fao.org/3/cb5332en/Meat.pdf
https://www.fao.org/3/cb5332en/Meat.pdf

Kirmizigiil Peker & Sengiin

47.

48.

49.

50.

51.

52.

53.

54.

55.

96

Zahid, H. F., Ranadheera, C. S, Fang, Z., &
Ajlouni, S. (2021). Utilization of mango, apple and
banana fruit peels as prebiotics and functional
ingredients. Agriculture, 11(7), 584.

Henriquez, C., Sarkar, D., Molina, J., Sepulveda,
S, Cordova, A., Saavedra, ], & Shetty, K.
(2020).
hyperglycemic activity in cereal and apple-based
food formulations using bioactive ingredients
from apple peel. Journal of Food Processing and
Preservation, 44(8), e14609.

Improving antioxidant and anti-

Okcu, Z., & Yangilar, F. (2024). Quality
Parameters and Antioxidant Activity, Phenolic
Compounds, Sensory Properties of Functional
Yogurt with Melon (Cucumis melo L.) Peel
Powder. Turkish Journal of Agriculture-Food Science
and Technology, 12(4), 586-595.

Keska, P., Wojciak, K., Stadnik, J., Kluz, M. L,
& Mazurek,
K. (2024). Influence of apple pomace on the
oxidation status, fatty acid content,
stability and microbiological profile of baked
meat products. International Journal of Food Science
& Technology, 59(3), 1591-1604.

Kacaniova, M., Cmikova, N., ...

colour

Aratjo, I. B, Lima, D. A. S., Pereira, S. F., Paseto,
R. P., & Madruga, M. S. (2021). Effect of storage
time on the quality of chicken sausages produced
with fat replacement by collagen gel extracted
from chicken feet. Poultry Science, 100(2), 1262-
1272.

Helmi, L., Al Khatib, A., Rajha, H. N., Debs,
E., Jammoul, A. Louka, N., & El Darra, N.
(2024). Valorization of Potato Peels (Solanum
tuberosum) Using Infrared-Assisted Extraction:
A Novel Sprouting Suppressant and Antibacterial
Agent. Foods, 13(21), 3445.

Helal, M. M., El-Adawy, T. A., El-Beltagy, A.
A., El-Bedawey, A. A., & Youssef, S. M. (2024).
Potato Peels Waste Extract as Natural Antioxidant
and Antimicrobial in Lemon Carbonated Soft
Drink. Food ScienTech Journal, 6(1), 27-40.

Moncalvo, A., Marinoni, L., Dordoni, R., Duserm
Garrido, G., Lavelli, V., & Spigno, G. (2016). Waste
grape skins: Evaluation of safety aspects for the
production of functional powders and extracts
for the food sector. Food Additives & Contaminants:
Part A, 33(7), 1116-1126.

Bouaziz, M. A., Abbes, F., Mokni, A., Blecker, C.,
Attia, H., & Besbes, S. (2017). The addition effect
of Tunisian date seed fibers on the quality of
chocolate spreads. Journal of texture studies, 48(2),
143-150.

56.

57.

58.

59.

Lin, W. F.,, Guo, H. Q., Zhu, L. ], Yang, K, Li,
H. Z., & Cui, L. (2022). Temporal variation of
antibiotic resistome and pathogens in food waste
during short-term storage. Journal of Hazardous
Materials, 436, 129261.

Chen, Z., & Jiang, X. (2017). Microbiological
safety of animal wastes processed by physical
heat treatment: an alternative to eliminate human
pathogens in biological soil amendments as
recommended by the Food Safety Modernization
Act. Journal of Food Protection, 80(3), 392-405.

Alegbeleye, O. O., Singleton, 1., & Sant’Ana, A.
S. (2018). Sources and contamination routes of
microbial pathogens to fresh produce during field
cultivation: A review. Food Microbiology, 73, 177-
208.

Ma, Y., Khan, M. Z,, Xiao, J., Alugongo, G. M.,
Chen, X., Li, S., ... & Cao, Z. (2022). An overview of
waste milk feeding effect on growth performance,
metabolism, antioxidant status and immunity
of dairy calves. Frontiers in veterinary science, 9,
898295.



)

TOROS UNIVERSITY

Review Article / Derleme Makale

JOURNAL OF FOOD, NUTRITION AND GASTRONOMY

Mutfaktaki Altin Baharat Zerdecalin Farkli
Disiplin Alanlarinda Kullanimi

Use of Turmeric, the Golden Spice in Kitchen in Different Discipline Areas

Evra Sar1

1 Mehmet Sarnugik @1

1 Sakarya Uygulamal Bilimler Universitesi, Lisansiistii Egitim Enstitiisii, Turizm Fakiiltesi, Gastronomi ve Mutfak Sanatlari

Boliimii, Sapanca, Sakarya, Tiirkiye.

Article info
Anahtar Kelimeler:

Zerdecal, Kurkumin, Mutfak, Saglik.

Keywords:

Turmeric, Curcumin, Cuisine, Health.

Received: 11.10.2024
Accepted: 13.01.2025

E-ISSN: 2979-9511
DOI: 10.58625/jfng-2878

Sar1 & Sarusik; Mutfaktaki Altin Baharat Zerdegalin
Farkl1 Disiplin Alanlarinda Kullanimi

Available online at https://jfng.toros.edu.tr
Corresponding Author(s):

* Evra Sar1

23503009005@subu.edu.tr

Ozet

Mutfakta zerdecal; baharat, renk verici ve lezzet arttirici
gibi oOzellikleri ile kullanilmaktadir. Bu 0zellikleri
sayesinde gida endiistrisinde de gesitli iirtinlere katk:
maddesi olarak ilave edilmektedir. Gida sektoriinde
sadece katki maddesi olarak degil ayn1 zamanda raf
Omriinii arttirma ve dogal ambalajlama yontemi olarak
kullanildigr  yapilan ¢alismalarla  desteklenmistir.
Zerdecalin igerisinde bulunan ve ana bileseni olan
kurkumin renk verme 6zelligi sayesinde, gidalarda dogal
renk olusumunu saglamaktadir. Bu haliyle peynirlerde,
salamuralarda ve cesitli soslarda renk verici madde
olarak kullanilmaktadir. Bunlarin yani sira zerdegal
igerisinde bulunan kurkumin sayesinde antimikrobiyel
ve anti-inflamatuvar etkiye sahiptir. Bu etkileri sayesinde
sadece mutfakta baharat olarak degil diger disiplin
alanlar ile de iliskilendirilmistir. Yiizyillar 6ncesinde
Cin ve Hint tibbinda geleneksel tedavi yontemi olarak
kullanilan zerdecal giintimiizde de tamamlayic1 tedavi
yontemi olarak siklikla tercih edilmektedir. Bunlarin
yan1 sira antimikrobiyel 6zellikleri sayesinde medikal
tekstil {rtinlerinde, derma-kozmetik driinlerde dis
tedavilerinde kullanilmaktadir. Saglik alaninda yapilan
calismalarla diyabet, kanser, Alzheimer ve Parkinson
gibi ciddi hastalik durumlarinda tamamlayict tedavi
yontemi olarak kullanildigy ifade edilmektedir.
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Abstract

Turmeric is used in the kitchen for its properties as
a spice, colorant, and flavor enhancer. Due to these
characteristics, it is also added as an ingredient to
various products in the food industry. Studies have
shown that turmeric is not only used as an additive
in the food sector but also as a natural packaging
method and to extend shelf life. The main component
of turmeric, curcumin, contributes to natural color
formation in foods due to its coloring properties.
Because of this, itis used as a colorant in cheeses, brined
products, and various sauces. In addition, thanks to
the curcumin it contains, turmeric has antimicrobial
and anti-inflammatory effects. These properties have
led to its association with various disciplines beyond
its use as a spice in the kitchen. Turmeric has been
used in traditional Chinese and Indian medicine for
centuries, and today, it is still frequently preferred as a
complementary treatment method. Furthermore, due
to its antimicrobial properties, it is utilized in medical
textile products, dermo-cosmetic products, and dental
treatments. Studies in the healthcare field indicate
that turmeric is used as a complementary treatment
method for serious diseases such as diabetes, cancer,

Alzheimer’s, and Parkinson’s.

Extendend abstract

Aim and Introduction: The primary aim of this
study is to review a research that demonstrates
the use of turmeric, which has been utilized
in kitchens for thousands of years, in other
disciplines as well. Turmeric has played an
active role in kitchens for a long time, serving as
a spice, flavor enhancer, and in various dietary
forms. Recent studies indicate that turmericis not
only significant in the kitchen but also in many
other fields. These disciplines include the food
industry, complementary medical treatments,
the cosmetics sector, textiles, and more. In this
context, turmeric is not just a spice but also plays
various roles in different areas.

Turmeric is a tropical plant belonging to the
ginger family, used as curry powder in South
and Southeast Asian cuisines, and is regarded as
the “golden spice.” With a medicinal value for
human health, turmeric contains 3-6% terpenes,
6-10% oil, and 3-6% fiber. The turmeric obtained
from the Curcuma longa plant contains 3-6%
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curcumin. Curcumin is a yellow pigment with
biologically active properties. Having relatively
low toxicity, curcumin is generally considered
safe (GRAS) and is approved by the FDA (United
States Food and Drug Administration). For many
years, curcumin had been used in Ayurvedic and
traditional Chinese medicine (1). For centuries,
people on the Indian subcontinent had used
turmeric as a food component and for the
treatment of various diseases without side effects.
Research shows that turmeric had been used in
India for at least 6,000 years for many purposes,
such as medicine, cosmetic ingredients, spices,
and dyes. Marco Polo mentioned turmeric in his
writings about his journeys to China and India
in 1280, and it was introduced to Europe by Arab
traders in the 13" century. In the 15" century,
Portuguese explorer Vasco da Gama introduced
spices to the West after visiting India (2).

Methodology: This study is review based and
made on a literature survey. The data of this
research were obtained from Google Academic,
Researchgate, DergiPark and PubMed databases.
The aim of the study is to examine the effects
of turmeric, known as a spice and commonly
used in kitchens, on other disciplinary fields
and to demonstrate the effectiveness of turmeric
through recent studies in these areas.

Literature review: In addition to providing flavor
to foods, turmeric is referred as the “queen of the
kitchen” and is used in traditional medicine for
treating various diseases, including gallbladder
disorders, loss of appetite, cough, diabetes,
various wounds, liver diseases, rheumatism,
and sinusitis. Turmeric possesses a wide range of
biological activities, including antioxidant, anti-
inflammatory, anticarcinogenic, antidiabetic,
antimicrobial,

blood
cholesterol-lowering effects (3). Antioxidants

antifungal, antiparasitic,

antiulcer, pressure-lowering,  and
are compounds that prevent or delay oxidative
degradation, interacting with oxygen present in
foods to inhibit adverse effects. Spices containing
phenolic and flavonoid compounds exhibit
antioxidant effects. Consuming these spices in
certain amounts can meet the body’s required
level of antioxidant activity. Antioxidants
delay or inhibit cell damage through their
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radical-scavenging properties. They prevent
premature aging and protect against cancer
and many diseases by boosting the body’s
resistance. Antioxidants taken through diet
can support mental development and protect
against diseases such as Parkinson’s and
Alzheimer’s (4). Generally used as a coloring
agent in foods, turmeric contains tetrahydroc
curcumin, an odorless, heat-resistant antioxidant
compound. Curcuminoids constitute the main
components of turmeric. Curcumin, that is the
active component of turmeric, is an effective
antioxidant that scavenges superoxide radicals
such as hydrogen peroxide, and nitric oxide (5).
Turmeric is frequently used in meat, fish, and
grain dishes as a spice. In addition, turmeric is
also used as a coloring and flavoring agent in
mustard, margarine, butter, cheese, and pasta

(6)-

The usage of turmeric varies across different
culinary cultures. In American cuisine, it is used
in curries and soups. In British cuisine, it is
found in rice and meat dishes. In Indian cuisine,
it is used in fish, vegetable, and meat dishes,
pickles, and sauces. In Indonesian cuisine, it is
included in the dish “nasi kuning”. In Japan, it
is consumed as tea. In Malaysian cuisine, it is
used as a spice in chicken dishes. In Sri Lankan
cuisine, it is used in the marinade of lamb and
fish dishes. In Thai cuisine, it appears in rice,
fish, and chicken dishes. In Pakistani cuisine, it
is used in sauces such as hamburger sauce. In
Turkish cuisine, it is used in meat dishes, soups,
sauces, rice, and various desserts and beverages

(6).

The main active compound of turmeric,
curcumin, has functional properties such as
antidiabetic, anticancer, and antioxidant effects.
Curcumin is frequently used in treatments
for acne, wound healing, eye infections, skin
diseases, and psychiatric conditions such as
stress and depression. Furthermore, its healing
effects on cancer, lung diseases, heart conditions,
and nervous system disorders have been proven
by many researchers (7).

Although as a natural dye curcumin is used in
food coloring, it is also utilized as a fabric dye
in textiles due to its antimicrobial properties.

Natural dyes typically inhibit microorganism
growth without toxicity (8).

Packaging is designed to protect food from
moisture, temperature, and microorganisms.
Additionally, packaging provides consumers
with information about products, such as
ingredients, nutritional value, production date,
and shelf life. Traditional petroleum-based
packaging materials are widely used in the
packaging industry due to their low cost and
ease of processing. However, these materials are
non-biodegradable and non-reusable, leading to
environmental pollution and resource scarcity,
posing risks to human health. To prevent this
situation, there is a need for green technology
and biodegradable packaging. Curcumin, with
its antimicrobial and antioxidant properties, can
be used in the development of multifunctional
films and coatings (5).

Conclusion: Throughout history, turmeric had
been used as a spice in kitchens, but beyond
this characteristic, it established its place in
health, food, and many other fields. Due to the
curcumin content, it includes strong antioxidant
and anti-inflammatory properties. In this regard,
it has been used as a complementary treatment
method in health, as well as a natural dye in the
food and textile industries. Beyond its coloring
ability in the food sector, it is also used as
packaging material due to its natural degredable
structure. Additionally, curcumin extends the
shelf life of foods and ensures food safety in the
food industry.

The versatile nature of turmeric, which allows its
use in different disciplines, highlights the many
benefits that it naturally offers. Nowadays, there
is an increasing trend toward natural methods
almost in every area. Therefore, increasing the
number of studies conducted will contribute
to a better understanding and application of
turmeric. In this way, the health benefits of
turmeric, and its applications and benefits in the
food industry can reach to broader consumers.
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Giris

Zerdecal, sar1 cigekleri ve genis yapraklar
olan yumrulu, otsu ve c¢ok yillikli Curcuma
longa L. bitkisinden elde edilmektedir. Zencefil
ailesinden olan bu bitki tropikal iklimde
yetismektedir (7). Zerdegal, su (%80-90),
karbonhidrat (%13), protein (%2), mineral (%2)
ve lipid (%1) ve yaklasik olarak %3-8 oraninda
kurkumin icermektedir. Kurkumin, antiseptik,
anti-inflamatuvar ve antioksidan 0zelliklere
sahip olup, Alzheimer, diyabet, astim ve mide
tilserleri gibi hastaliklara karsi tamamlayict
tedavi yontemi olarak kullanilmaktadir (9).
Buna gore Chuengsarman vd. prediyabetik
etkilere sahip kisilerde kurkumin kullaniminin
Tip-2 diyabet olusumunu geciktirmede etkisini
belirlemek ig¢in bir calisma yiiriitmiislerdir.
Calismaya gore, prediyabetik etki gosteren 240
kisiye 9 ay boyunca kurkumin veya plasebo
kapsiilleri rastgele dagitilmigtir. 9 ay sonrasinda
calismada, plasebo grubundaki kisilerin %16,4’{
Tip-2 diyabet etkisi gosterirken kurkumin
kapsiilleri alan kigilerin hicbirinde Tip-2 diyabet
etkisi gozlenmedigi belirtilmistir (10).

Aym1 zamanda zerdecal, antibakteriyel ve
antiseptik Ozellikleri sayesinde egzama ve
akne olusumuna karsi da etkilidir (2). Liu ve
Huang, yiiriittiikleri ¢alismada, akne olusumu
ile iligkilendirilen S. epidermidis bakterisine kars:
kurkumin kullanimmin bu bakteriyi inhibe
ettigini ifade etmislerdir (11). Bu haliyle de
zerdecal kozmetik endiistrisinde siklikla tercih
edilmektedir (2).

Sagliga olan etkilerinin yami sira zerdegal,
cesitli kiiltlirlere ait mutfaklarda da kendine
yer bulmustur (6).
Paelln yemegine ve Hindistan mutfagina ait

Ispanyol mutfaginin
curry sosuna zerdecal ilave edilmektedir.
Asya tilkelerinde de =zerdecal, cay olarak
siklikla tiiketilmektedir. 16. ylizyilda ise Tiirk
mutfagina giren zerdecal, pilava renk vermek
i¢in safranin yerine kullamilmistir. Zerdegalin
safran yerine kullanilmasi, diisitk maliyetli bir
alternatif olmustur. Bunlara ilaveten zerdecal;
salatalarda, pilavlarda ve et yemeklerinde
lezzeti arttirmasi, yemege sar1 renk vermesi gibi
amaglarla kullanilirken, balik ¢orbasi ve gesitli
sebze yemeklerinde de baharat olarak eklendigi
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bilinmektedir (12).

Kara ve Altindag, disiplin kavramini, belirli bir
arastirma konusuna sahip, birikmis uzmanlik
bilgisini etkin bir sekilde kullanan, teoriler
ve kavramlar igeren, belirli terminolojilere ve
arastirma unsurlarma entegre edilmis teknik
dile sahip bir kavram olarak ele almiglardir (13).
Bu tanumdan yola ¢ikarak, calismamizda “farklh
disiplinler” kavramini su sekilde degerlendirdik:

e Tip disiplini: Zerdecalin saglik tizerindeki
etkilerine iligskin yapilan ¢alismalar,

e Dermakozmetik  disiplini: Cilt bakim

urinlerindeki kullanimai,

e Gida
endiistrisindeki uygulamalari,

miihendisligi  disiplini: = Gida
o Tekstil disiplini: Kumaslar iizerine yapilan
arastirmalar,

e Gastronomi disiplini: Mutfakta zerdecalin
yalnizca baharat olarak degil, farkl {iriinlerde
kullanimu.

Bu derleme calismasindaki amag, zerdecalin
sadece bir baharat olarak mutfakta kullanimin
degil aynmi1 zamanda farkli disiplin alanlarinda
kullanimin1  arastiran

glincel  calismalar:

incelemektir.
Zerdecal ve tarihcesi

Zerdecal, zencefil ailesine ait sar1 ¢igekli,
bliytik yaprakli ve yumrulu c¢ok yillik bir
bitkidir. Polifenol iceren bu bitki keskin bir
aromaya sahiptir. Dogal habitati Giiney Asya
olan zerdegal; zerde¢Op, zerdecav, sariboya,
safran kokii ve Hint safrani gibi isimlerle de
anilmaktadir. Ozellikle Hindistan, Pakistan,
Banglades, Ciin ve Asya’nin tropik bolgelerinde
yetismektedir. Aktif maddesi kurkumin olan
zerdegal, Curcuma longa bitkisinin koklerinden
elde edilen sar1 renkli pigmenttir (14). Polifenolik
bir bilesik olan kurkumin, antimikrobiyel ve
antioksidan 6zelliklere sahiptir (15). Zerdecal ve
kimyasal yapisina ait gorsel Sekil 1'de verilmistir.

Basta Hindistan olmak tizere eski yazitlar
incelendiginde zerdegalin ©nemli bir bitki
konumunda oldugu goriilmektedir. Hint safram
olarak bilinen zerdecaln kullanimi MO 4000
yilina kadar uzanmaktadir. Asirbk Hint tip
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sistemi olan Ayurveda’da adi gecen zerdegal,
Vedik cag olarak bilinen dénemde (MO 1700-
800) ve eskimeyen vedalar1 agiklayan Hint
dili olan Sanskritce’de adina ve kullanimina
rastlanmaktadir. Sanskritce’de Haridara olarak
adlandirilan bu kelime esasinda iki kelimeden
meydana gelmektedir. Hari ve Dara her seye giicii
yeten ve her yerde bulunan Hindu tanrisi Hari
olarak da bilinen Vignu anlamina da gelmektedir.
Dara kelimesi ise, kisinin giydigi sey anlamina
gelmekte ve bu haliyle de Visnu'nun zerdegall
viicudunda kullandig gercegini yansitmaktadir.
Hindistan’da zerdecal; renklendirici, tatlandirict
ve sindirimi kolaylastirici gibi pek ¢ok amacla
kullanilmigtir (17). Marco Polo, zerdecaldan
Hint safrani olarak bahsetmis ve kumas boyasi
olarak kullanmistir. 1870'li yillarda kimyagerler,
zerdecalin turuncu-sar1 kok tozunun alkali
kimyasallarla etkilesime girdiginde kirmizimsi
kahverengiye doniistiigiinii kesfetmislerdir. Bu
kesifle beraber alkali 6zelligini test etmek igin
zerdecal kagid: gelistirmislerdir. Zerdegal kagidi
ayni zamanda alkaloitler ve borik asit i¢in de test
amacli kullanildig: ifade edilmektedir (18).

Zerdecalin besinsel dgeleri

Zingiberaceace familyasindan tropikal rizomlu bir
bitki olan zerdecal, Giiney ve Giineydogu Asya
mutfaginda kori tozu olarak kullanilan altin
baharat olarak kabul edilmektedir (1). Zerdegalin
ana etken maddesi demetoksikurkumin olan
kurkumindir (19). Kurkumin, zerdecalda %3-6
oraninda bulunan ve biyoaktif 6zelliklere sahip
olansar1 pigmenttir (1). Sari renkli fenolik pigment
olan kurkumin aktif makrofajlardan siiperoksit

radikallerini, hidrojen peroksiti ile nitrik asidi
temizleyerek giiclii bir antioksidan olarak islev
gormektedir. Kurkumin, antioksidan ve radikal
temizleme Ozelligini igerdigi polifenollerden
almaktadir (19).

Zerdecalin 100 g'inda; 390 kilokalori enerji, 10
g toplam yag, 3 g doymus yag, 0 mg kolesterol,
0,2 g kalsiyum, 0,26 g fosfor, 10 mg sodyum,
2500 mg potasyum, 47,5 mg demir, 0,9 mg
tiamin, 0,19 mg ribolflavin, 4,8 mg niasin, 50 mg
askorbik asit, 69,9 g toplam karbonhidrat, 21 g
diyet lifi, 3 g seker ve 8 g protein bulunmaktadir.
Bunlarin yani sira zerdegal, A vitamini, E
vitamini, s-karoten, C vitamini, tiamin kloriir,
riboflavin, nikotinik asit, B6 vitamini ve folik
asit icermektedir (20). Zerdecalin koklerinin
kurutulup toz haline getirilmis 0zii, %694
karbonhidrat, %6,3 protein, %5,1 yag, %35
mineral ve %13,1 nem icermektedir. Bol miktarda
karbonhidrat ve lif icermesine ragmen zerdecal
kolesterol bakimindan oldukga fakirdir. Bunlarin
yanu sira zerdegal igerdigi piridoksin, C vitamini,
fosfor, kalsiyum ve magnezyum sayesinde dogal
besleyici bir iiriin olmaktadir (16). EFSA’ya
(European Food Safety Authority-Avrupa Gida
Giivenligi Otoritesi) gore zerdecalin giinliik alim
miktar1 3 mg/ kg viicut agirligi seklinde olmalidir
(21).

Zerdecalin saglik iizerine etkileri

Zerdecal, yilizyilllardir Hindistan ve Cin'de
geleneksel sifa uygulamalarinda yer almaktadir.
Oyle ki
enfeksiyonlari, solunum yolu rahatsizliklari, dis

zerdecalin cilt hastaliklar, goz

Sekil 1. Zerdegal ve kimyasal yapisi

HO

o

Kaynak: (16)

CH,

Kurkumin - Enol form

HO OoOH

CHa,

o oH CHa

Kurkumin - Keto form o

o v N . it

CH,

101



Sar1 & Sarngik

hastaliklar1 ve sindirim sistemi bozukluklarini
tedavi etmede kullanildig1 bilinmektedir (22).
Zerdecaln saghk iizerine etkileri, genellikle
bitkinin koklerinden elde edilen kurkumin
adli turuncu-sar1 renkli, lipofilik bir polifenol
edilmektedir.
Kurkuminin; antioksidan, anti-inflamatuvar,

maddeden  oldugu ifade
anti kanser {izerinde etkileri oldugu ve bu etkileri
sayesinde basta kanser olmak tizere otoimmiin,
norolojik,  kardiyovaskiiler — hastaliklar  ve
diyabet gibi ¢esitli hastaliklarin 6nlenmesinde
ve tedavisinde O6nemli rol {iistlendigi yapilan
calismalarla desteklenmektedir (7). Kurkuminin,
romatoid  artrit,  inflamatuvar = bagirsak
hastaliklari, Alzheimer, kolon, mide, akciger,
meme ve cilt kanserleri gibi kronik hastaliklarin

tedavisinde etkili oldugu ifade edilmektedir (23).

Ek  olarak
rahatsizliklarinda da sik¢a tercih edilmektedir

zerdecal, sindirim sistemi
(24). Zerdecgalin igerisinde bulunan kurkumin,
ishal, hazimsizlik, akinti, gastrik ve duedonal
tlserlerin birgok semptomlarini hafifletmekte
ayn1 zamanda mukozal koruma yoluyla ilaglarmn
neden oldugu yan etkileri azaltti1 arastirmalar

ile ortaya konmustur (25).

Bu arastirmalara Ornek olarak, Khonche vd.
randomize plasebo kontrollii ¢alismalarinda;
peptik iilser tanisi konan hastalar {izerinde
klaritromisin (500 mg), amoksisilin (1000 mg) ve
pantoprazol (40 mg) iceren standart Helicobacter
pilori (H. pilori) tedavisine ek olarak kurkumin
(500 mg/giin) ve plasebo alacak sekilde bir
tedavi yontemi uygulamislardir. Calismada,
dispepsi semptomlarinin siddeti Hong Kong
Dispepsi Indeksi (HKDI) ile degerlendirilmis ve
H. pilori eradiksiyon tedavisi bittikten 4 hafta
sonra sonuglar {ire nefes testi ile Ol¢tilmiistiir.
Sonuglar: inceleyen calismacilar, kurkumin ek
tedavili olan hastalarda HKDI skoruna gore
dispepsi semptomlarinda plasebo alan hastalara
gore daha biiyiik bir iyilesme oldugunu
belirtmislerdir. ~ Yapilan tedavi siirecinde
kurkumin giivenli olarak degerlendirilmistir.
Calisma sonucunda, peptik tiilser tanisi konan
hastalarda standart anti-helicobakter tedavisi
dispepsi
semptomlarmi iyilestirdigini ancak Helicobacter

tizerine kurkumin eklenmesinin

pilori enfeksiyonunun eradiksiyonu {izerinde
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arttirici bir etkisi olmadigini da ifade etmislerdir
(26).

Bir bagska c¢alismada, Mohammadi vd. obez
bireylerde kurkuminin hipolipidemik etkilerini
incelemiglerdir. Randomize ve plasebo kontrollii
olan bu ¢alismada, katilimcilara 30 giin boyunca
giinde 1 g kurkumin veya plasebo verilmistir.
Sire  bitiminde sonuglar1  degerlendiren
calismacilar, kurkumin takviyesinin, serum
trigliseritlerini anlamli derecede azalttigim
ancak toplam kolesterol, diisiik yogunluklu
lipoprotein  kolesterol, yiiksek yogunluklu
lipoprotein kolesterol ve yiiksek duyarlilikl
C-reaktif protein seviyeleri ile antropometrik
parametreler {izerinde etkili olmadigini ifade
etmislerdir. Ayricakurkuminin trigliseritseviyesi
diistirmede etkili oldugunu fakat lipid profili
parametreleri, viicut kitle endeksi {izerinde

Onemli bir etkisi olmadigini belirtmislerdir (27).
Zerdecalin yapisi ve hasat edilmesi

Zerdegal her yil, temmuz ayindan mart ayina
kadar hasat edilir ve yapraklar1 kuruyarak
sartya doniisiir (28). Zerdecal bitkisinin toprak
altinda bulunan ana kokleri yumurta veya armut
bigimindeyken yan kokleri parmak bi¢imindedir
(29). Hasat edilen rizomlar (kokler) yabanci
maddelerden temizlenir, yapraklar bitkiden
ayrilir ve kokler yikanir. Yaprak pullar: ve uzun
kokleri kesilir. Rizomlarin parmaklari, bitkinin
sogan kismindan cikarilir, sogan ve parmaklar
ayri ayri yiginlar halinde toplanir, yapraklarla
ortiiliir ve bir giin siiresince terlemeye birakilir.
Yesil rizomlar1 yumusatmak ve rengini gidermek
igin 45-60 dakika araliginda kaynatilir. Kopiik
ve beyaz duman olusumu gozlenirse kaynatma
islemi durdurulur (28). Zerdecalin kalinligini,
nem igerigini ve rengini korumak i¢in kurutma
islemi yapilir (30). %5-10 nihai nem igerigine
ulagsmasi icin kurutulan rizom pargalari, renk
kaybini onlemek icin giines 1sigindan uzak
tutulur. Rizomlar dilimlenerek kurutma siiresi
kisaltilir ve parlatma tamburlarinda piiriizlii
ylizeyler giderilir. Serin ve kuru bir ortamda
depolanir. Zerdecal bitkisi; zerdegal tozu, kori
tozu ve macunlarin ana bilesenidir ve cogunlukla
hardali renklendirmek ve tatlandirmak igin
kullanilmaktadir (28).
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Zerdecalin farkli disiplin alanlarinda kullanimi1

Kurkumin, zencefil ailesinin bir {iyesi olan
zerdecaldan iiretilmektedir. Genel olarak
givenli kabul edilen (GRAS) statiisiine sahip
olan kurkumin; gida, tip ve kozmetik gibi farkl
disiplin alanlarinin ¢esitli uygulamalarinda
kullanilmaktadir. Kurkumin, belirgin sar1 rengi
sayesinde gida endiistrisinde; unlu mamuller,
sut artinleri, hardal, baz1 icecekler, dondurma
ve salata soslar1 i¢in kullanilmakta ve sentetik
sar1 boyalarin yerine dogal boya olarak alternatif
sunmaktadir. Ayni1 zamanda gida endiistrisinde
kurkumin, pH’ya bagh renk degisimi nedeniyle
meydana gelen gida bozulmalarin takip etmek
icin pH biyosensorii olarak da kullanilmaktadir
(31). Akilh
gidalarin tedarik siireci, depolanmasi ve {iriiniin

ambalaj sistemi, paketlenmis
genel durumu hakkinda bilgi vermesi gibi
Ozellikleriyle de bu endiistride 6nemli bir yere
sahiptir. Bitkilerden ve kok bitkilerden elde
edilen kurkumin, betanin, antosiyanin ve klorofil
gibi dogal gida renklendiricilerin pH'ya karsi
renk hassasiyeti gostermesi onlarin akilli ambalaj
sistemlerinde kullanilmasini saglamaktadir (32).
Bunlarin yani sira, dogal bir renklendirici olan
kurkumin, alkali kosullarda deprotonasyona
ugrar ve ambalaj filmi tarafindan emilen 15181n
dalgaboyunu degistirerek film rengini kizil renge
doniistiiriir. Asidik kosullarda ise, protonasyon
meydana gelir ve film sar1 renge doniisiir. Bu
sayede kurkumin, yiiksek oranda yag ve protein
iceren gidalarin tazeliklerini inceleme amacryla
kullanilmaktadir (33). Ek olarak gida kalite
Ozelliklerini tespit etmede etkili olan kurkumin,
akilli ambalajlama sistemlerinde gida etiketleme
malzemesi olarak kullanilmaktadir (5).

Gida endiistrisinde siklikla kullanilan nisasta ve
seliiloz zerdecgaldan elde edilmektedir. Nisasta,
gidalarda tatlandirici ve emiilsifiye edici bir ajan
olarak kullanilan bir polisakkarit iken; seliiloz
gastrointestinal sisteme vyararli etkileri olan
reolojik (akis) degisken Ozelligi gosteren bir
maddedir (34).

Gida endiistrisinin yani sira zerdecal tekstil
alaninda da o6nemli yer tutmaktadir. Toprak
altt govdelerinden elde edilen bir polifenolik
bilesik olan kurkumin, sar1 bir pigment olup
anti-inflamatuvar, antioksidan ve anti-kanser

gibi bircok faydali oOzellik icermektedir (8).
medikal tekstilde
kullanilan dogal bir malzemedir. Ozellikle

Dolayisiyla, kurkumin,
medikal tekstil, tekstil endiistrisinin en hizh
biiyliyen alanlarindan biridir. Kurkumin,
geleneksel olarak kumaglar1 boyamak ve
renklendirmek i¢in kullanilmaktadir (35). 1pek,
yiin ve ince derileri boyamak i¢in zerdegalin ana
maddesi olan kurkuminden yararlanilmaktadir
(36). Kurkumin bakterisidal etkisi sayesinde,
tekstil {irlinlerinde antimikrobiyel bir kaplama
etkisi gostermektedir (37).

Genis bir biyolojik aktiviteye sahip olan ve toksik
bir yapr icermeyen kurkumin, dis hekimligi
alaninda da uygulanan endodontik tedavilerde,
cesitli lezyon ve mukoz tedavilerinde,
gargaralarda, jellerde ve macunlarda boyama

ajani olarak kullanilmaktadir (3).

Bir baska kullanim alaniyla zerdegal, geleneksel
olarak cilt bakim driinlerinde giizellestirici
ve yaglanma karsii bir madde olarak
uygulanmaktadir. Zerdecalin igerisinde bulunan
kurkumin, antioksidan ve anti-inflamatuvar
ozellikleri sayesinde cilt hiicrelerini glinesin UV
1sinlarindan korumaktadir (38). Bu 6zellikleriyle
kozmetik sektoriindeki uygulamalarda yer
almaktadir. Kirisiklik karsiti, giines koruyucu
ve cilt yenileyici gibi 6zelliklere sahip olmasmin
yami sira kurkumin, tirnak bakimi, dudak
bakimi gibi {iriinlerde de renklendirici olarak

kullanilmaktadir (39).
Zerdecalin gida katkisi olarak kullanimi1

Zerdecal, genel olarak gidalarda renklendirici
olarak kullanilmaktadir (40). Toz
getirilmis zerdecal ise yemeklere baharat olarak
eklenmektedir (41). Zerdecal, tursu ve hardalda
solmay1 telafi etmek igin kullanilmaktadir.

haline

Bunlarin yam1 sira zerdegal igerigindeki

kurkumin sayesinde (turuncu-sart  renk)
peynirleri, salamuralari, margarinleri, yogurtlari,
kekleri, biskiivileri, patlamis musirlari, tursular,
dondurmalari, sosisleri, kahvaltilik gevrekleri ve
soslar1 renklendirmek amaciyla kullanilmaktadir

(18,42).
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Bir baska kullanim yeri ise, zerdecalin igeriginde

bulunan oleoresin

uriinlerinde, kori

bilegeninin

yag igeren

tozlarinin Uretiminde ve

giines 1s1gindan korumak igin baz1 paketlenmis

urtinlerdedir (18).

Zerdecal, deniz {irlinlerinin besin degerlerini

korumada,

antioksidan

ve antimikrobiyel

etkisiyle raf 6mrii uzatmada, deniz iiriinlerine

tat ve renk katarak cekiciligini arttirmada 6nemli

rol oynamaktadir (12). Bu konuda bir ¢alisma

yiiriiten Lim vd., bugday ekmegi yapiminda

bugday unu yerine cesitli konsantrasyonlarda

olan  zerdecal

tozu

ilave  etmislerdir.

Zerdecal tozu ilaveli ekmeklerin antioksidan

ozelliklerini analiz etmislerdir. Zerdegal tozu

iceren
testi

ekmeklere f-karoten-linoleat

agartma

uygulanmis ve antioksidan aktivitesi

degeri Olglilmiistiir. Sonuglar1 degerlendiren

calismacilar, zerdecal tozu ilaveli ekmeklerin

bugday unlu ekmeklere kiyasla antioksidan

degerlerini daha yiiksek olarak belirlemislerdir.

Bunun yam sira, yapilan Olglimlerde zerdecal

tozu ilaveli

ekmeklerde bulunan zerdecal

tozu miktar1 arttikca antioksidan degerlerinde

artis oldugu ifade etmislerdir (43). Benzer bir

calismada Hefnawy vd. tarafindan yapilmis
olup, biskiivilere zerdecal tozu eklenmesinin
antioksidan  ozelliklerini ~ korudugunu  ve
dogal antioksidan olarak kullanilabilecegini
belirtmislerdir (44). Zerdegal ve gesitli disiplin

alanlarmda kullanim1 Tablo 1’de gosterilmistir.
Zerdegalin mutfakta kullanimi

Zerdecgal, tiitsiilenmis yiyeceklerde, tursularda
ve bazi1 keklerin yapiminda kullanilmaktadir.
Bunlarin yani sira, deniz {iriinlerinde, balik
corbasinda, yumurta yemeklerinde, corbalarda,
pilavlarda, tavuk etleri igin soslarda, bazi
tatlilarda, kori karistminda ve hardala zerdecal
eklenmektedir. Baharat ve zerdegal ¢ay1 olarak
da tiiketilmektedir (4,12). Diinya mutfaklarina
bakildiginda; Endonezya mutfagina has olan
Gulai, Sangsang, Jackfruit meyvesine renk vermek
icin zerdegal kullamildigi, Malezya mutfagina
ozgtilkan Bakar, Ayam Goreng Kunyit gibitiriinlerin
zerdecal ile zenginlestirildigi, ingiltere’de
korilerde, piring ve et iiriinlerinde renk verici
olarak zerdecal kullanildigr belirtilmektedir.
Hindistan mutfaginda ise bir¢ok iiriinde zerdecal

yer almaktadir (6). Ispanya’da deniz iiriinleriyle

Tablo 1. Zerdegal ve gesitli disiplin alanlarinda kullanimi1

Disiplin alanlar:

Kullanim

Amag

Kaynak

Tip-Saglhk

Tedavi uygulamalari

H. pilori tedavisi

Khonce vd. 2016 (26)

Tip-Saglik

Tedavi uygulamalar:

Obez bireylerde

Mohammadi vd. 2013

trigliserid diistirme (27)
. NPT . . Gargara, macun ve Glicyetmez ve Topal,
Dis Hekimligi Endodontik tedavi jellerde boyama ajan 2021 (3)
Derma-kozmetik Trrnak ve d uda.k bakim Renk verme Rafiee vd. 2019 (39)
driinleri

Derma-kozmetik

Cilt bakim tirtinleri

Yaglanma karsiti,
glizellestirici etki

Singh vd. 2024 (38)

kaplama etkisi

Gida bilimi Gida etiket malzemesi | Akilli ambalaj sistemi Roy vd. 2022 (5)
Gida bilimi Gida katkis1 Dogal antioksidan etki Hefnawy(zz)ark. 2016
. . Ayyildiz ve Sarper,
Gastronomi-mutfak Baharat Safran yerine kullanim 2019 (4)
Gastronomi-mutfak Cesitli yemeklere ilave Renklendirici Dalkilig, 2019 (6)
. e . Yeni bir lezzet Dalkalig, 2019; Ipar vd.
Gastronomi-mutfak Cesitli iceceklere ilave deneyimi 2022 (6):(47)
Tekstil Kumasglar Renk verme Akar ve (22)1 ut, 2013
Tekstil-medikal uyg. Tekstil tirtinleri Antimikrobiyel Han ve Yang, 2005 (37)
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hazirlanan meshur Paella yemegine de zerdecal
eklendigi bilinmektedir (45).

Osmanli Mutfaginda ise, bir kebap tiirii olan
Salma as1 yemegine baharat olarak zerdecal
eklendigi bilinmektedir. Ayn1 zamanda Osmanl
Mutfaginda pisirilen nohutlu pilavin igerisine
de safran yerine zerdecalin ilave edildigi ifade
edilmektedir. Bircok baharat
barindiran Mesir macunu da zerdecal icermektedir

biinyesinde

(4). Zerde tatlisinda da zerdecal ilave edilmekte
ayrica piring ve bal da kullanilmaktadir. Cografi
isaret alan siitlii zerde tatlisina da zerdecal ilave
edilmektedir (46).

Yemeklerin yani sira igeceklerde de zerdecal
kullanilmakta, zerdegal ¢ayi, zerdegal smoothie,
zerdegal zencefil limon ¢ay1 gibi icecekler bunlara
ornek verilebilmekte ve tercihe gore sicak veya
soguk olarak tiiketilmektedir (6). Zerdegal siitii
(Altin siit) ise, siite zerdecal ilave edilmesi ve
siitiin kaynatilmas: seklinde hazirlanmaktadir
47).

SONUC

Zerdecal, icerdigi kurkumin sayesinde bir
baharat olmanin Gtesine ge¢mis birgok disiplin
alan1 i¢in degerli bir bilesen haline gelmistir.
Gida, saglk, tekstil ve kozmetik gibi cesitli
disiplin alanlarinda kullanim alani bulmustur.
Antioksidan, antimikrobiyel ve anti-inflamatuvar
etkileriile 6n plana ¢ikan zerdegal, 6zellikle saglik
alaninda tamamlayici tedavi yontemi olarak
onemli bir yere sahip olmustur. Bunlara ilaveten
kurkuminin ¢esitli hastaliklara karsi koruyucu
ve tedavi edici etkiler sundugu yapilan bilimsel
calismalarla desteklenmistir. Ozellikle diyabet,
sindirim sistemi rahatsizliklari, Alzheimer gibi
ciddi hastaliklarin tedavisinde tamamlayict
bir yontem olarak kullarilabilirligi oldukga
dikkat gekicidir. Bunlarin yani sira, ayurvedik
beslenme sisteminde zerdecal, beden ve zihin
saghg1 igin tarih boyunca kullanildig1 yapilan
calismalar ile desteklenmistir. Cilt sagligini
destekleyen ozellikleri sayesinde de derma-
kozmetik iriinlerin gelistirilmesinde o6nemli
bir rol oynadigi yapilan arastirmalarla ifade
edilmistir. Sagliga olan faydalari, yapilan bilimsel
calismalarla desteklenen zerdecal, bilingli ve
kontrollii bir sekilde tiiketilmeli, Avrupa Gida

Giivenligi Otoritesi (EFSA) tarafindan belirlenen
gunliik tiiketim miktarlarma dikkat edilmesi
onerilmektedir.

Gida endiistrisinde ise zerdegal, yalnizca lezzet
ve renk katma amaciyla degil gida iirtinlerinin
etiketlenmesinde, pH degerlerini izlemede ve
akilli ambalaj sistemlerinde kullanilma gibi
gorevler de distlenmistir. Bunlarin yani sira
zerdegal antioksidan Ozellikleri sayesinde gida
urtinlerinde katki maddesi olarak kullanilmis
boylelikle gidalarda dogal katki maddesi olarak
yer almistir.

Zerdecalin yararlar1 sadece saghk ve gida
Tekstil
endiistrisinde de kurkuminin dogal renk verici

alanlarmda  simirli kalmamustir.
ozelligi sayesinde ipek ve yiin gibi kumaslarda

renk verme amaciyla kullanildig1 belirtilmistir.

Cok yonlii  Ozellikleri sayesinde zerdegal,
gecmisten glintimiize degerini korumus hem eski
zamanlarda hem de modern diinyada kendine
yer edinmistir. Dogal ozellikleri ve fonksiyonel
yapisiyla zerdecal, gelecekte de daha fazla
arastirmaya konu olmali, farkli disiplinlerdeki
yenilik¢i uygulamalarda da yer almalidir.

Arastirmacilarin katki orani beyani

Bu derleme calismasina her iki yazar da esit
oranda katki saglamustir.

Cikar catismasi beyani

Bu derleme calismasinda herhangi bir c¢ikar
catismasi s6z konusu degildir.
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