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oz

COVID-19 pandemisi her alani etkiledigi gibi gida giivenligi ile ilgili tiiketici tutum ve davranislarini
da etkilemistir. Bu calisma, COVID-19 pandemisinin Bitlis Eren Universitesi akademik ve idari perso-
nellerinin gida giivenligi konusunda kisisel yargilarinda, tutum ve davranislarinda yaptig: degisiklikle-
rin belirlenmesi amaciyla planlanmis olup tarama modelinde kesitsel bir arastirmadir. Caligmada veri
toplama araci olarak ¢evrimigi anket yontemi kullanilmistir. Calisma sonucunda katilimcilarin ¢gogun-
Iugu COVID-19’un gidalarla bulasmadigini, market ve pazar gibi digaridan satin alinan iiriinleri en az
sekiz saat bekletmekle bulasmanin engellendigini diislinmektedir. Katilimcilarda (% 66.1) kisisel bakim
ve hijyene ayrilan zamanin COVID-19 pandemisi ile beraber artig gosterdigi goriilmiistiir. COVID-19
pandemisi ile katilimcilarin gida giivenligine, tarima, kisisel hijyen ve sanitasyona verdikleri 6nemin
arttigl bulunmustur. Katilimeilarin ¢ogunlugu COVID-19 pandemisi ile insanlarda gidasiz kalma kor-
kusu olustugunu, gida isletmelerinde hijyen ve sanitasyon kurallarinin éneminin arttigini bildirmistir.
COVID-19 pandemisinde tarim, gida gilivenligi ile hijyen ve sanitasyon kavramlariin deger kazandigi
sonucu ortaya ¢ikmustir.

Anahtar Kelimeler: COVID-19, Pandemi, Gida giivenligi, Tiiketici, Tutum ve davranig
ABSTRACT

Determination of changes in consumer attitudes and behaviors on food safety caused by the
COVID-19 pandemic: Bitlis Eren University example

The COVID-19 pandemic has affected every field as well as the consumer attitudes and behaviors re-
garding food safety. This study is a cross-sectional study in a screening model planned to determine the
changes that the COVID-19 pandemic has made in the personal judgments, attitudes and behaviors of
Bitlis Eren University academic and administrative staff on food safety. In the study, online survey
method was used as a data collection tool. As a result of the study, the majority of the participants think
that COVID-19 is not transmitted through food and that contamination is prevented by keeping the
purchased products from outside such as markets and bazaar for at least eight hours. In the participants
(66.1 %), it was observed that the time allocated to personal care and hygiene increased with the
COVID-19 pandemic. It was found that the importance given by the participants to food safety, agri-
culture, personal hygiene and sanitation has increased with the COVID-19 pandemic. The majority of
the participants reported that with the COVID-19 pandemic, people fear of going without food and the
importance of hygiene and sanitation rules in food businesses has increased. It has emerged that the
concepts of agriculture, food safety, hygiene and sanitation gained value in the COVID-19 pandemic.

Keywords: COVID-19, Pandemic, Food safety, Consumer, Attitude and behavior
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Giris

Cin’in Hubei eyaleti Wuhan sehrinde 2019 yilimin Aralik
ayinda ortaya ¢ikan yeni tip korona viriisiin (SARS-CoV-2)
yol agt1ig1 pndmoni Diinya Saglik Orgiitii (DSO) tarafindan
11 Subat 2020°de COVID-19 (Coronavirus Diesase 2019)
olarak adlandirilmistir (Akpinar, 2020). Salgina sebep olan
COVID-19’un, halihazirda yeni bir hastalik olmasindan do-
lay1, dogrudan bulagma yolu ile ilgili kesin veriler mevcutsa
da dolayli bulagma yollar1 hususunda bilgiler netlik kazanma-
mistir (Sagdi¢ ve dig., 2020). Korona viriisler (CoV), soguk
alginligindan Orta Dogu Solunum Sendromu (MERS-CoV)
ve Siddetli Akut Solunum Sendromu (SARS-CoV) gibi daha
siddetli hastaliklara kadar degisen hastaliklara neden olan ge-
nis bir viriis ailesidir. Yeni korona viriis (nCoV), daha 6nce
insanlarda tanimlanmamis yeni bir tiirdiir (WHO, 2020). Ko-
rona virlisler; sigir ve domuzlarda enteritten ve tavuklarda iist
solunum yolu hastaliklarindan, ileri derecede 6liimciil insan
solunum yolu enfeksiyonlarina kadar uzanan, ¢ok ¢esitli in-
san ve hayvan hastaliklarma sebep olabilmektedir (Sofi ve
dig., 2020). Kiiresel olarak COVID-19 hastaliklar1 ve 6liim-
lerindeki hizli artig, salgin hastaliin bulagsma yollar1 hak-
kinda sorulara sebep olmaktadir. En yaygin bulagma seklinin
solunum yoluyla oldugu, daha sonra enfekte insanlarla veya
kontamine yiizeylerle dogrudan temas geldigi, ti¢iincii olarak
da havadaki kiiclik damlaciklarin solunmasi olabilecegi dii-
stiniilmektedir (Morawska ve dig., 2020). SARS-CoV-2 ile
enfekte bir hastanin, viriisii konusurken, oksiiriirken ve hap-
sirirken olusturdugu solunum damlaciklar yoluyla yaydig
ifade edilmektedir. Genel olarak, COVID-19’un iki iletim
sekli oldugu ve bunlarin dogrudan ve dolayli olmak iizere
ikiye ayrildigi belirtilmektedir. Dogrudan bulagsma yollarinin
tice ayrildig1 ve birincisinin, cerrahi ve discilik islemleri ve /
veya solunumda damlacik seklinde olusturulan aerosoller yo-
luyla; ikincisinin, digki, tiikiiriik, idrar, meni ve gdzyaslar
gibi viicut sivilart ve salgilari vasitasiyla; tiglinciisiiniin ise
anneden cocuga bulagma yolu ile oldugu diisiiniilmektedir.
Dolayli bulagma yollariin ise, (1) enfekte bir hastanin yakin
cevresinde bulunan fomitler veya yiizeyler ile oldugu ya da
(2) enfekte kisi lizerinde kullanilan nesneler araciligiyla ger-
ceklesebilecegi tahmin edilmektedir (Karia ve dig., 2020).
COVID-19’un diski yoluyla bulagma olasiliginin olmasi,
ozellikle saglik hizmetlerinin ve hijyen uygulamalarinin ye-
tersiz  oldugu Dbolgelerde tehlike olusturabilmektedir
(Mehraeen ve dig., 2020). Cai ve dig. (2020), Cin'in Wenzhou
kentindeki bir aligveris merkezinde virlisiin (SARS-CoV-2)
olas1 bulasma yollarini belirlemek i¢in, bir dizi korona viriis
(SARS-CoV-2) vakasii aragtirmiglar ve elde ettikleri veriler
dogrultusunda, viriisiin dolayli bulagma yollarimin, muhteme-
len nesnelerin viriisle kontamine olmasindan ve kapali bir
alan igerisinde virlisiin aerosollerle tasinmasindan veya

asemptomatik enfekte kisilerden yayilmasindan kaynaklana-
bilecegini ifade etmislerdir. SARS-CoV-2’nin gidalar yo-
luyla bulagma riskleri iizerine yapilan ¢aligsmalarda, diisiik s1-
cakligin SARS-CoV-2 ve diger korona viriislerin yiizeyler
iizerindeki kaliciligini 6nemli Sl¢lide uzatabilecegini goster-
mesine ragmen, donmus ve sogutulmus gidalar, potansiyel
vektorler olarak biiyiik 6lgiide géz ardi edilmistir (Chin ve
Poon, 2020; Han ve dig., 2020; Matson ve dig., 2020). Tem-
muz 2020'nin baslarinda Cin’de kontamine gida kaynakla-
riyla baglantili yeniden ortaya ¢ikan iki salginda ambalaj mal-
zemeleri ve saklama ortamlar1 da dahil olmak tizere donmus
gidalar iizerinde SARS-CoV-2’nin saptanmasiyla gidalarin
salgindaki rolii agiklanmigtir. Buna ilave olarak soguk zinci-
rin kontaminasyonu arttirabilecegi diisiiniilmektedir. Ciinkii
laboratuvar ¢alismalarinda SARS-CoV-2’nin buzdolabinda 4
°C’de ve -10 °C ile -80 °C arasinda, et, balik ve kiimes hay-
vanlarinda donma kosullarinda oldukga stabil kaldigini gos-
termistir. Bu kosullar altinda viriisiin hayatta kalma siiresi ve
bulagiciligr konusunda yeteri kadar veri olmasa da, SARS-
CoV-1 dahil olmak tizere diger korona viriisler hakkinda bol
miktarda kanit gdsterilmistir. Bu nedenle, kontamine soguk
depolanan gidalarin iilkeler ve bolgeler arasinda SARS-CoV-
2 bulagmast i¢in sistematik bir risk olusturabilecegi varsayil-
maktadir (Han ve dig., 2020). Ceniti ve dig. (2021) viriisiin
(SARS-CoV-2) sogutulmus ve dondurulmus kosullarda bir-
cok gidada aktif ve stabil kaldigini, 6zellikle dondurulmus gi-
dalarin Cin sehirlerinde COVID-19 hastaliginin yeniden or-
taya ¢ikmasinin ana kaynaklarindan biri olarak gosteriligini
sOylemislerdir.

COVID-19, gastrointestinal sistemden degil, solunum yo-
luyla enfekte olan bir solunum yolu hastalig1 olmasina rag-
men, tiiketiciler yinede gida ile bulasabilecegi konusunda en-
dise duymaktadirlar. Bu kaygilar1 ortadan kaldirmak igin ki-
sisel tedbirler gibi gida iireticileri ve hazirlayicilarinin da el-
lerini diizenli olarak yikamasi, ¢aliganlarin bilgi diizeylerinin
ve farkindaliklarinin siirekli arttirilmasi, gida isletmelerinde
hijyen-sanitasyon uygulamalarinin dikkatlice uygulanmasi,
¢ig ve pismis gidalarin ayrilmasi, 6zellikle yas meyve-sebze
ve tliketime hazir gidalarin satin alinmalarini takiben belirli
stireler bekletildikten sonra tiiketilmesi gibi uygulamalar bu
viriisiin gida zincirine girmesi ve buradan yayilmasini 6nle-
mek i¢in alinmasi gerekli temel tedbirler olarak belirtilmek-
tedir (Pressman ve dig., 2020; Sagdi¢ ve dig., 2020; Tayar,
2020).

Bu ¢alismada COVID-19 pandemisinin Bitlis Eren Universi-
tesi akademik ve idari personellerinin gida giivenligi konu-
sundaki tutum ve davranislarinda yaptig1 degisikliklerin tes-
pit edilmesi amaglanmustir.
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Materyal ve Metot

Arastitrmamn Tiirii

Bu aragtirma tarama modelinde kesitsel bir arastirmadir.
Arastirmamn Yeri ve Zamani

Bitlis Eren Universitesi akademik ve idari personellerine
Agustos-Eyliil 2020 aylar1 i¢inde yapilmistir.

Arastirmamin Evreni ve Orneklemi

Arastirmanin evrenini Bitlis Eren Universitesi akademik ve
idari personelleri olusturmaktadir (N=765). Orneklem Tablo
1’de belirtildigi sekilde hesaplanmistir (Dean ve dig., 2011).
Orneklem biiyiikliigii, popiilasyon boyutu belli evren igin kul-
lanilan formiilden yararlanilarak ve sapma degeri d=0,13 ali-
narak %95 giiven seviyesinde belirlenmis olup ¢alismamiza
59 kisi katilmistir. Birgok arastirma icin 30°dan biiyiik
500’den kiigiik 6rneklem biiyiikliikleri yeterlidir (Glirbiiz ve
Sahin, 2014). Katilimcilar Bitlis Eren Universitesi genelinde
basit rastgele 6rnekleme yontemiyle secilmistir.

Tablo 1. Arastirmanin Orneklem biiyilikliigliniin hesaplan-

masi (Dean ve dig., 2011)
Table 1. Calculation of the sample size of the research (Dean et

al.,, 2011)

Popiilasyon boyutu (N) 765

Popiilasyonda sonug

faktoriiniin varsayilan % sik- 50% +13

l1g1 (p)

Giiven sinirlart (+/- %)(d) 13%

Tasarim etkisi (for cluster 1

surveys-DEFF)
Cesitli giiven seviyeleri i¢in 6rneklem biiytikligii (n)*

Giiven seviyesi (%) l?lf;‘:l'gﬁ‘;u @
95% 53

80% 24

90% 39

97% 64

99% 88

99,9% 133

99.99% 174

#n = [DEFF*Np(1-p)]/ [(d2/Z21-a/2*(N-1)+p*(1-p)]

Arastirmada Kullanilan Veri Toplama Araglar

Verilerin toplanmasinda aragtirmacilar tarafindan gerekli li-
teratlir arastirilarak olusturulan ve katilimcilarin sosyode-
mografik 6zellikleri ile COVID-19 salgininin gida giivenli-
gine etkisi hususunda (A) bilgi diizeyi, (B) tutum ve davranis

degisiklikleri ile (C) kisisel goriis degisikliklerinin saptanma-
styla ilgili ifadeleri igceren soru kagidi kullanilmistir. Calis-
mamiz kapsaminda s6z konusu anket, https://docs.go-
ogle.com/forms anket sistemi iizerinden yapilmistir. Olustu-
rulan anket sorularinin giivenilirligi Cronbach Alfa katsayisi
ile belirlenmistir. Cronbach Alfa degeri 0.60 ile 0.79 arasinda
ise Olgek oldukea giivenilirdir. Anket formumuza SPSS prog-
ramida Cronbach Alfa testi uygulanmis ve Cronbach Alfa
degeri 0.725 olarak hesaplanmis olup anketimiz oldukga gii-
venilir sinifa girmektedir.

Istatistiksel Analiz

5°1i Likert tipi sorularin degerlendirilmesinde katilimcilarm
sorulara verdikleri cevaplarin ortalamasi hesaplanmustir. Or-
talama deger 3’{in iizeri olan sorular da ¢ogunlugun goriisii
olumlu, altinda olan sorularda ise olumsuz olarak yorumlan-
mustir. Elde edilen degerlere normal dagilim testi uygulanmis
ve degerlerin normal dagilmadig tespit edilmistir. Bu ne-
denle istatistik analizinde nonparametrik bir test olan Krus-
kal-Wallis testi uygulanmigtir.

Arastirma sonucunda elde edilen veriler “SPSS 22,0 for Win-
dows” istatistik paket programui kullanilarak degerlendiril-
mistir. Nitel ve nicel degiskenler i¢in uygun betimsel degerler
verilmistir. Nitel degiskenler say1 (s) ve yiizde (%) olarak
ifade edilmistir. Nicel degiskenler ortalama + standart sapma
seklinde verilmistir (Bayram, 2011). Tiim istatistiksel deger-
lendirmelerde P<0.05 degeri anlamli olarak kabul edilmistir.

Etik Ilkeler

Aragtirmanin yiiriitilebilmesi i¢in Saglik Bakanligindan
(https://bilimselarastirma.saglik.gov.tr) 27 Haziran 2020 tari-
hinde gerekli onay alinmus ve ¢alismamz Bitlis Eren Univer-
sitesi Etik Ilkeler ve Etik Kurulunun 13.07.2020 tarih ve
2020/05-V1II sayil1 karar ile uygun gorilmistiir.

Bulgular ve Tartisma
Sosyo-Demografik Ozellikler

Katilimeilarin  sosyo-demografik 6zelliklerinin dagilimlar
Tablo 2’de verilmistir. Buna gore katilimcilarin %83.1°1 er-
kek %16.9°u bayan, %79.7’si evli %20.3’1 bekardir. Katilim-
cilarin %1.7’si gelir diizeyini diisiik, %62.7’si orta, %35.6s1
yiiksek olarak algilamaktadir. Caligmaya katilanlari %32’si
idari personel, %68’1 de akademik personeldir.

Katilimcilarin COVID-19 - Gida Giivenligi Iliskisine Ait
Bilgi Diizeyleri

Katilimcilarin COVID-19 - gida giivenligi iligkisine ait bilgi
diizeyleri ile ilgili ifadelere verdikleri cevaplar Tablo 3’de su-
nulmustur. Katilimcilarim “COVID-19 gidalar ile bulasir” ifa-


https://doi.org/10.3153/FH22001
https://docs.google.com/forms
https://docs.google.com/forms
https://bilimselarastirma.saglik.gov.tr/

Research Article

Food Health 8(1), 1-11 (2022) e https://doi.org/10.3153/FH22001

desine verdiklerin cevaplarin ortalamasi 2.76 olmakla gogun-
lugun bu goriise katilmadiklarim1 gostermektedir. “Paketli
gida yolu ile COVID-19 bulasir” ifadesine verilen cevaplarin
ortalamasi 2.93 bulunmus olup bu goriisii de cogunluk olum-
suz cevaplamistir. Katilimeilarin ¢ogunlugu; ambalaj igeri-
sindeki tiriinlerde bulagma riski olmadigini (ort. 3.07), disari-
dan (market vb.) alinan iiriinleri en az sekiz saat bekletmekle
bulagmanin engellendigini (ort. 3.36), disaridan (market vb.)
alman frtinleri sirkeli su (ort. 3.08) ve ambalajli {iriinleri sa-
bunlu su (ort. 3.17) ile yikamanin bulagma sorununu ¢dzece-
gini diigiinmektedirler. Katilimcilarin ¢cogunlugu; firinlardaki
ekmek, simit gibi son tiikketime hazir {irtinlerin glivenli olma-
digint (ort. 2.86), buna karsin firincilarin maske ve eldiven
kullanmalarinin viriisiin bulagmasini engellemek i¢in yeterli
olacagimi (ort. 3.05) ifade etmislerdir. Ayrica obezitenin
COVID-19 igin risk olusturdugunu (ort. 3.81), COVID-
19°dan korunmak i¢in saglikli beslenmenin 6nemli oldugunu
(ort. 4.76), gida takviyesi ve multivitaminlerin COVID-19’a
kars1 bagisiklik sistemini giiglendirdigini (ort. 3.80) diisiin-
mektedirler. Katilimcilarin bu goriisiinii destekler nitelikte,
Grant ve dig. (2020) yaptiklar1 bir ¢alismalarinda D vitamini
desteginin grip ve COVID-19 enfeksiyonlar1 ve 6liim riskle-
rini ¢esitli mekanizmalarla azaltabilecegini belirtmislerdir.
Cig tiiketilen sebze ve meyvelerin viriis tagima riski oldugunu
diisiinen (ort. 3.31) katilimcilar, yemekleri yiiksek 1sida pi-
sirmek ile virlis riskini Onleyebileceklerini belirtmislerdir
(ort. 3.66). Katilhmcilar “paketleme ekipmaninda (ambalaj,
kap, torba vb.) viriis varsa gidaya da bulagir” ve “anti bakte-
riyel saklama kaplar viriise kars1 giivenlidir” ifadelerine si-
rast ile 3.44 ve 3.12 ortalama ile olumlu; “kutu i¢ecekleri gii-
venlidir” ve “buzdolabinda COVID-19 yasayamaz” ifadele-
rine ise sirasi ile 2.92 ve 2.22 ortalama ile olumsuz cevap ver-
mislerdir. 3.71 ortalama ile “tarladan sofraya gida zincirinin
her asamas1 viriis tehdidi altindadir” goriisii de katilimeilar
tarafindan olumlu goriilmiistiir.

Desai ve Aronoff (2020) son zamanlarda yapilan arastirmala-
rin SARS-CoV-2'nin yiizeylerde veya nesnelerde 72 saate ka-
dar bulasici kalabilecegini, ancak ¢ogu viriisiin ilk 24 saatten
sonra inaktif (bulasici olmayan) hale geldigini belirterek, pa-
ketli gida tirlinlerinin yiizeylerindeki viriisiin, zamanla etkisiz
hale gelecegini, lirlinlerin i¢ i¢eriklerinin kontamine olma ih-
timalinin diisiikk oldugunu ifade etmisler ve tek kullanimlik
bir market posetinin, eve gelindiginde atilmas1 gerektigi tav-
siyesinde bulunmuglardir. Akkemik ve Giiner (2020)
“COVID-19 Salgmi Bir Gida Giivenligi Tehlikesi Midir?”
isimli ¢aligsmalarinda, gida zinciri ¢alisanlarinin ellerini dii-
zenli olarak yikanmasi, biling diizeylerinin arttirilmasi igin
stirekli egitim saglanmasi ve isletmelerde hijyen-sanitasyon
uygulamalarinin etkin bir sekilde siirdiiriilmesi; ayrica ¢apraz
kontaminasyonu dnlemek i¢in ¢ig ve pismis gidalar ayirma-

lar1 seklinde onlemler uygulanmasini tavsiye etmislerdir. Pa-
ketli gida, yas sebze-meyve ve hazir gidalarin satin alindiktan
sonra bir siire beklemede tutulup, bekledikten sonra tiiketil-
mesinin temel tedbirler arasinda oldugunu belirtmislerdir
(Akkemik ve Giiner, 2020). Djekic ve dig. (2021), 16 iilkeden
825 farkli gida sirketi lizerinde yaptiklar1 bir ¢aligmalarinda
personel farkindaligi ve hijyeninin, COVID-19 ile miicadele-
nin, en 6nemli iki 6zelligi oldugunu ve ¢alisanlarin ates 6l-
¢limlerini yapmaktan dahi daha 6nemli bulundugunu belirt-
mislerdir. Ceylan ve dig. (2020) yaptiklari bir ¢alismada; am-
balajsiz veya agz1 acik gidalar tilketmek yerine, yliksek sicak-
likta islenmis, haglanmis veya konserve edilmis gidalarin ter-
cih edilmesini, tiiketimden 6nce konserve yiyeceklerin yii-
zeylerinin temizlemesini, hikkiimetlerin maske kullanimi gibi
basit 6nlemleri dnermeye veya uygulatmaya ek olarak, gida
zincirinde ¢alisan personeller igin diizenli ve aralikli olarak
SARS-CoV-2 testleri yapilmasini zorunlu kilmalarini tavsiye
etmislerdir.

Tablo 2. Katilimcilarin sosyo-demografik 6zellikleri

Table 2. Socio-demographic characteristics of the participants

Ozellik Say1 Yiizde
(O) (%)
Cinsiyet
Erkek 49 83.1
Bayan 10 16.9
Yas (ort £ ss) 37.12 £ 6.40
Medeni Durum
Evli 47 79,7
Bekar 12 20,3
Gelir Diizeyi
Diisiik 1 1.7
Orta 37 62.7
Yiiksek 21 35.6
Unvan
Ars. Gor. 4 7
Ogr. Gor. 13 22
Ogretim Uyesi 23 39
Idari Personel 19 32
Salgin dénemi boyunca
katihmcilarin hanele-
rinde yasayan Kkisi sayisi
1 3 5.1
2 14 23.7
3 14 23.7
4 14 23.7
5 10 16.9
6 ve lizeri 4 6.9
Toplam 59 100
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Katilimcilarin ¢ogu aile i¢inde olsa bile ayni1 kaptan yemek 3.69) triinlerin riskli oldugunu diistinmektedirler. Katilimci-
yemenin (ort. 3.93), aligveris posetleri ve paketlerinin yemek lar kesme tahtasi ve bigagini kullanim sonrasi sabunla yika-
hazirlanan tezgihlara ve masaya konulmasinin (ort. 4.19), manin yeterli oldugunu (ort. 3.64), camasir suyu ile muamele
Cin’den ithal edilen bitkisel (ort. 3.46) ve hayvansal (ort. etmenin gerekmedigini (ort. 2.66) belirtmiglerdir.

Tablo 1. Katilimcilarin COVID-19 - gida giivenligi iliskisine ait bilgi diizeyleri (1: Kesinlikle katilmiyorum, 2: Katilmiyorum,
3: Fikrim yok, 4: Katiliyorum, 5: Kesinlikle katilryorum)

Table 3. Participants' knowledge levels on the relationship between COVID-19 and food safety (1: Strongly disagree, 2: Disagree, 3: No
idea, 4: Agree, 5: Strongly agree)

. Sayi (s) Yiizde (%)

Ifade 1 2 3 4 5  ort 1 2 3 4 5
COVID-19 gidalar ile bulasir 7 22 15 8 7 2.76 11.9 37.3 254 13.6 11.9
Paketli gida yolu ile COVID-19 bulasir 7 21 9 13 9 293 119 356 153 220 153
Ambalaj icerisindeki iiriinlerde bulagma 9 17 8 11 14 307 153 288 136 186 237

riski yoktur

Disaridan (market vb.) alinan iirtinleri en

az sekiz saat bekletmek bulagmayi engel- 5 13 12 14 15 3.36 8.5 22 20.3 23.7 25.4
ler

Disaridan (market vb.) alinan {irtinleri sir-

keli su ile yikamak bulagma sorununu ¢6- 7 15 12 16 9 3.08 11.9 254 20.3 27.1 15.3
zer

Disaridan (market vb.) alinan {irtinleri sa-

bunlu su ile yikamak bulasma sorununu 8 11 13 17 10 3.17 13.6 18.6 22 28.8 16.9
¢Ozer

Firmlardaki ekmek, simit gibi son tiike-
time hazir liriinler giivenlidir

Gida takviyesi ve multivitaminler
COVID-19’a kars1 bagisik sistemini giic- 4 3 12 22 18 3.80 6.8 5.1 20.3 37.3 30.5
lendirir

Fazla kilo (obezite) COVID-19 igin risktir 1 7 14 17 20 3.81 1.7 19.9 23.7 28.8 33.9
COVID-19°dan korunmak i¢in saglikli

5 18 21 10 5 2.86 8.5 30.5 35.6 16.9 8.5

beslenmenin énemli oldugunu diisiiniiyo- 0 1 0 11 47 4.76 0 1.7 0 18.6 79.7
rum

COVID-19 pismis gidalarla bulasir 18 27 5 6 3 2.14 30.5 45.8 8.5 10.1 5.1
¢1g titketilen sebze ve meyvelerin virds 115 15 16 11 331 17 254 271 271 186

tagima riski vardir

Yemekleri yiiksek 1sida pisirmek ile viriis
riskini 6nleyebiliriz

Paketleme ekipmaninda (ambalaj, kap,
torba vb.) viriis varsa gidaya da bulasir
Firmecilarin maske ve eldiven kullanmasi

4 5 16 16 18 3.66 6.8 8.5 27.1 27.1 30.5

2 10 21 12 14 3.44 34 16.9 35.6 20.3 23.7

viriisiin bulagmasin1 engellemek icin ye- 5 13 23 10 8 3.05 8.5 22 39 16.9 13.6
terlidir

Anti bakteriyel saklama kaplart viriise 6 11 21 12 9 312 102 186 356 203 153
kars1 giivenlidir

Kutu igecekleri giivenlidir 9 13 20 8 9 2.92 15.3 22 33.9 13.6 15.3
Tarladan sofraya gida zincirinin her asa- ) 3 14 16 19 371 34 13.6 237 271 322

masi viriis tehdidi altindadir
Aile iginde olsa bile ayn1 kaptan yemek

e 2 7 8 18 24 3.93 34 11.9 13.6 30.5 40.7
virls riskini arttirir
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Tablo 3. (Devam)

Table 3. (Continue)

. Sayi (s) Yiizde (%)
Ifade 1 2 3 45 ort. 1 2 3 4 5
Aligveris posetleri ve paketlerinin yemek ha-
zirlanan tezgahlara ve masaya konulmasi viriis 0 1 13 19 26 4.19 0 1.7 22.0 322 44.1
riskini arttirir
LEIOELTRIVO LI linaena - 4 g 10 23 15 364 68 119 169 39 254
sabunlu su ile yikamak yeterlidir
Kesme tahtasi ve bigagini kullanimdan sonra
mutlaka camasgir suyu ile muamele etmek ge- 13 18 11 10 7 2.66 22 30.5 18.6 16.9 11.9
rekir
Buzdolabinda COVID-19 yasayamaz 21 14 17 4 3 2.22 356 237 288 6.8 5.1
izﬁ food ve self servis yapan isletmeler risk- 1 4 13 19 2 3.97 17 6.8 29 322 373
1;1\; mutfaginda hazirlanan yemekler giivenli- 1 3 10 2”203 407 1.7 51 16.9 373 39
Capraz kontaminasyonu dnlemek amaciyla
¢ig ve pismis gidalar i¢in farkli mutfak egya- 6 5 17 15 16 3.51 10.2 8.5 28.8 254 27.1
lar1 ve dograma tahtalar1 kullanilmalidir
Cin'den ithal edilen bitkisel tirtinlerde
QO btz i gl 5 10 15 11 18  3.46 8.5 16.9 254 18.6 30.5
Cin'den ithal edilen hayvansal {irlinlerde
COVID-19 bulasma riski vardir 4 9 9 16 21 3.69 6.8 15.3 15.3 27.1 35.6
;‘3;&”19 sebde symim inguler buls g gy g 8 4 246 203 407 186 136 68
COVID-19 diinyada saglikli gidaya erisim
hakki olarak tanimlanan gida giivencesi ag1- 2 5 19 11 22 3.78 34 8.5 322 18.6 373

sindan tehdit olugturmaktadir

Katilmcilar sebeke suyundan korona viriisiin bulagacagini
diisiinmezken (ort. 2.46); korona viriisiiniin gida giivencesi
acisindan tehdit olusturdugunu (ort. 3.78), ¢apraz kontami-
nasyonu Onlemek amaciyla ¢ig ve pismis gidalar icin farkli
mutfak esyalar1 ve dograma tahtalar1 kullanilmasi gerektigini
(ort. 3.51), ev mutfaginda hazirlanan yemekler giivenli oldu-
gunu (ort. 4.07), “fast food” ve “self servis” yapan igletmele-
rin risk barindirdigini (ort. 3.97) diistinmektedirler.

Shi ve dig. (2020), COVID-19 salgininin Cin’deki tiiketicile-
rin gida giivenligi bilgisi ve davranislari iizerine yaptiklari ¢a-
lismalarinda COVID-19 vakalarinin varliginin, bolge sakin-
lerinin gida giivenligi bilgisi ve davraniglar iizerinde 6nemli
6l¢iide olumlu bir etkiye sahip oldugunu belirtmiglerdir. Gida
giivenligi ile ilgili bilgilere odaklanan bdlge sakinleri, daha
yiiksek gida giivenligi bilgisine sahip olma ve gida giivenligi
davranisini uygulama egiliminde olduklarini bildirmislerdir.

Katilimcilarin COVID-19 - Gida Giivenligi Iliskisine Ait
Tutum ve Davranis Degisiklikleri

COVID-19 - gida giivenligi iliskisiyle alakali tutum ve dav-
ranig degisikliklerini belirlemek amaciyla katilimcilara yo-
neltilen ifadelere verilen cevaplarm dagilimi1 Tablo 4’de su-
nulmustur. Buna gore; katilimcilarin % 47.5’nin salginla be-
raber hazir gidaya olan ilgisi azalmis, %30.5 nin ise degisme-
mistir. Katilimcilarin -~ %64.4’{iniin ~ slipermarketten ve
%59.3’liniin de mahalle/semt bakkalindan yaptiklart gida
aligverisi miktarinda bir degisme olmamustir. Katilimcilarin
%23, 7’sinin internetten yaptiklar1 gida aligverisi oraninda
azalma yasanirken, %35.6’sinda bir de§isme olmamis ve
%13.6’sinda artis meydana gelmistir. Katilimcilarin yaridan
fazlasi (%55.9); un, yag, makarna gibi temel gidalara olan il-
gilerinde bir degisme olmadigini ifade etmislerdir. Bununla
beraber yapilan bir calismada (Cakiroglu ve dig., 2020)
COVID-19 siirecinde tiiketicilerin temel ihtiyaglara yonel-
diklerini, ¢evrimigi aligveris oranlarinda artig oldugunu ve di-
jital platformlar1 daha ¢ok tercih ettiklerini bildirmislerdir.
Ben Hassen ve dig. (2020), COVID-19’un Katar’da tiiketici
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bilinci, gida tiikketimiyle ilgili tutum ve davraniglari {izerin-
deki etkilerini arastirdiklar1 galigmalarinda, tiiketicilerin ye-
mek yeme, aligveris yapma ve gida ile etkilesimde bulunma
sekillerinde acik degisikliklerin oldugunu belirlemislerdir.
S6z konusu galigmadaki anket sonuglarindan; daha saglikli
diyetlere dogru bir gecis oldugu, gida giivenligi endiselerin-
den dolay1 yerli iiriinlerin tiikketiminde artig meydana geldigi,
yiyecek edinme yonteminde degisiklikler oldugu (¢evrimici
market aligveriginde artis gibi) ve evde yemek pisirme yete-
neklerinde artig yasandigi gibi bulgular elde etmislerdir.

Salgin ile beraber, katilimcilarin %37.3’tinde fast food tiike-
timi azalirken, %25.4’{inde degismemis olup hi¢cbir katilim-
cida artmamasi (%0.0) goze carpmustir. Restoranlarin gel-al

%44,1 azalis gostermistir. Diger taraftan katilimcilarin paket-
lenmis tirtinlere giliven/ilgi diizeylerinde %25.4 azalis yasa-
nirken, %39.0’unda bir degisme olmamis, yalnizca
%16.9’unda artis yasanmustir. Cranfield (2020), Kanada’da
COVID-19 salgminin tiiketicilerde gida talebini nasil etkile-
yebilecegi ile ilgili gesitli konular1 arastirdigi bir ¢aligma-
sinda, restoranlarin neredeyse evrensel olarak kapali olmasin-
dan dolay1 siparis alma veya oturma hizmeti i¢in diisiis ya-
sandigini, bunun yerine teslimatin arabadan/kaldirimdan
alinmasi seceneklerinin arttigini ifade etmis, Kanadalilarin ev
disinda yemek yeme sikliklarinin azaldigimi ifade etmistir.
Chenarides ve dig. (2021) COVID-19 salgini sirasinda gida
titketim davranisi iizerine yaptiklar1 anket ¢aligmalarinda, an-

kete katilanlarin yaklasik yarisinin normalden daha fazla yi-
yecek satin aldigini, cogu katilimei i¢in gida tiiketim aligkan-
liklarinin ayn1 kaldigin1 ve “fast food” tiiketiminde keskin bir
diisiis gerceklestigini ortaya koymuslardir.

hizmetine, katilimcilarin %30.5’1 daha az ilgi duyarken,
%27.1’11¢in bu oran degismemis, yalnizca %13.6’s1 i¢in artig
gostermistir. Katilimcilarda hazir gidalara glivenme orani

Tablo 4. Katilimcilarin COVID-19 - gida giivenligi iliskisine ait tutum ve davranig degisiklikleri
Table 4. Attitudes and behavioral changes of the participants regarding the COVID-19 - food safety relationship

Say1 (s) Yiizde (%)

ifade Fik- Degis- Fikrim

rim  Azaldi A Artt1 Azaldi Degismedi Artti

Yok medi Yok
Salginla beraber hazir gidaya ilgim 9.0 28.0 18.0 4.0 15.3 47.5 30.5 6.8
Stipermarketten yaptigim gida aligverisi 1.0 11.0 38.0 9.0 1.7 18.6 64.4 15.3
Mabhalle/semt bakkalindan yaptigim gida alisverisi 3.0 16.0 35.0 5.0 5.1 27.1 59.3 8.5
Internetten yaptigim gida aligverisi 16.0 14.0 21.0 8.0 27.1 23.7 35.6 13.6
Temel gidalarla olan ilgim (un, makarna, yag vb.) 1.0 14.0 33.0 11.0 1.7 23.7 55.9 18.6
Fast food'a olan ilgim 22.0 22.0 15.0 0.0 373 373 254 0.0
Restoranlarin gel-al hizmetine ilgim 17.0 18.0 16.0 8.0 28.8 30.5 27.1 13.6
Ev yemegi tiiketimim 0.0 1.0 12.0 46.0 0.0 1.7 20.3 78.0
Hazir gidalara glivenim 11.0 26.0 19.0 3.0 18.6 44.1 32.2 5.1
Paketlenmis iiriinlere giivenim/ilgim 11.0 15.0 23.0 10.0 18.6 25.4 39.0 16.9
Helal Gida sertifikal1 iiriinlere ilgim 4.0 5.0 30.0 20.0 6.8 8.5 50.8 33.9
HACKCEP sertifikali iiriinlere ilgim 13.0 9.0 32.0 5.0 22.0 153 54.2 8.5
ISO 22000 sertifikali iiriinlere ilgim 9.0 8.0 34.0 8.0 15.3 13.6 57.6 13.6
Satin ald}glm gida triinlerinin etiketini okuma 1.0 50 31.0 22.0 1.7 8.5 55 373
aliskanligim
Salgin siiresince genel gida tiikketimim 0.0 5.0 33.0 21.0 0.0 8.5 55.9 35.6
Salgin siiresince diyet yapma istegim 7.0 10.0 25.0 17.0 11.9 16.9 42.4 28.8
Prebiyotik gida (yogurt, ev tursusu vb.) tiiketimim 1.0 2.0 30.0 26.0 1.7 3.4 50.8 44.1
Gida takviyesi ve multivitamin tiiketimim 10.0 10.0 25.0 14.0 16.9 16.9 42.4 23.7
Kisisel bakim ve hijyene ayrilan zaman 1.0 2.0 17.0 39.0 1.7 3.4 28.8 66.1
Yemek hazirlamaya ayrilan zaman 2.0 9.0 25.0 23.0 34 15.3 42.4 39.9
Giinliik su tiketimim 1.0 3.0 28.0 27.0 1.7 5.1 47.5 45.8
Mutfakta maske kullanimim 21.0 11.0 22.0 5.0 35.6 18.6 373 8.5
Mutfakta eldiven kullanimim 15.0 10.0 27.0 7.0 25.4 16.9 45.8 11.9

Sirke ve limon ekleyerek yikama suyu kullanimim 9,0 12,0 24,0 14,0 15,3 20,3 40,7 23,7
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Katilimcilarin - yemek hazirlamaya ayirdiklari  zaman
%15.3’linde azalirken, %39.9’unda artis gOstermistir.
Garipoglu ve Bozar (2020), “COVID-19 Salgininda Sosyal
Izolasyonda Olan Bireylerin Beslenme Aliskanliklarindaki
Degisiklikler” isimli ¢aligmalarinda, ¢caligmaya katilan kati-
limcilarin %79.4’tinde sosyal izolasyon donemi boyunca ha-
zir yemek tliketimini 6nceki doneme gore azaldigini belirt-
miglerdir. Bu sonu¢ bizim buldugumuz, katilimcilarin
%78.0’inde ev yemegi tiiketiminin artmasi, hazir yemek tii-
ketiminin azalmasi sonucu ile de oOrtiismektedir. Torero
(2020), gelismis iilkelerde piring gibi bazi temel gidalara olan
talebin salgin baslangicinda ¢ok yiikseldigini ve tiiketicilerin
gida kithigr korkusuna bir yanit olarak biiyiik miktarda mal-
zeme satin aldigini belirtmistir. Ayrica insanlarm kisitlama
nedeniyle restoranlardan ziyade evde yemek yemelerinin bazi
yiyecek tiiketim aligkanliklarini degistirdigini sdylemistir.

Helal Gida sertifikali {irlinlere (%50.8), HACCP sertifikali
iirtinlere (%54.2) ve ISO 22000 sertifikali tiriinlere (%57.6)
katilimcilarin yaridan fazlasinin ilgi diizeylerinde bir degisik-
lik olmamustir. Ayrica katilimcilar satin aldiklart gida tirtinle-
rinin etiketlerini okuma aligkanliklarinda bir degisme olma-
digim (%52.5) belirtmislerdir. Salgin siiresince diyet yapma
istegi katilimcilarda %42.4 oraninda degismezken, artig gos-
terenlerin ylizdesi (%28.8), azalig gosterenlerin yiizdesinden
(%16.9) fazla bulunmustur. Salgin siiresince genel gida tiike-
timi katilimeilarin %55.9’unda degismezken, %35.6’sinda
artis gerceklesmistir. Katilimcilarda kisisel bakim ve hijyene
ayrilan zaman COVID-19 salgini ile beraber artig gostermis
(%66.1), gida takviyesi ve multivitamin tiiketiminde ise artis
gosterenlerin yiizdesi (%23.7), azalig gosterenlerin yiizdesin-
den (%16.9) fazla bulunmustur. Giinliik su tiikketimi katilim-
cilarin %47.5’inde degismezken. %45.8’inde artmistir (Tablo
4).

Bagimsiz degiskenler ile tutum ve davranig degisikliklerini
belirlemek amactyla katilimcilara yoneltilen ifadelere verilen
cevaplar arasindaki iliskiye bakildiginda, “Siipermarketten
yaptigim gida aligverisi” ifadesi ile medeni durum (}*=9714,
P=0.021) ve salgin déneminde hanede yasayan kisi sayisi
((*=7845, P=0.049) arasindaki iliski 6nemli bulunmustur. Sii-
permarket alisverisi ile yasayan kisi sayisi arttikga bir artis

yasanmis olmasi beklenen bir sonuctur. Bunun disinda kalan
diger bagimsiz degiskenler ile cevaplar arasinda anlamli bir
iligki bulunmamistir (P>0.05).

COVID-19 Salginimin Kisisel Gériislerde Sebep Oldugu
Degisiklikler

Katilimcilarin kisisel goriislerinde COVID-19 salgininin se-
bep oldugu degisiklikleri belirlemek amaciyla ankette kendi-
lerine yoneltilen ifadelere verdikleri cevaplar Tablo 5’de su-
nulmustur.

COVID-19 salgini ile katilimcilarin gida gilivenligine (ort.
4.44), tarima (ort. 4.36), kisisel hijyen ve sanitasyona (ort.
4.88) verdikleri onem artmistir. Katilimcilarin ¢ogunlugu
COVID-19 salgini ile insanlarda gidasiz kalma korkusu
(ort.3.47) olustugunu ve gida isletmelerinde hijyen ve sani-
tasyon kurallarinin 6neminin arttigini (ort. 4.61) diigiinmek-
tedirler. Ogur ve dig. (2020) gida isletmelerinde gorev yapan
yoneticilerin bu pandemi siirecinde oldugu gibi her zaman
personellerin gida giivenligi ve hijyen kurallarina uymasimin
gida kaynakli hastaliklarin dnlenmesinde ¢ok 6nemli oldu-
gunu bildirmislerdir. Gida giivenligi ve hijyen konularinda
personellere egitimlerin verilmesinin ve egitimlerde anlatilan
kurallarin uygulanip uygulanmadiginin/ne sekilde uygulandi-
ginin kontrol edilmesi gerektiginin {izerinde durmusglardir.
Huff ve dig. (2015) isgiicii mevcudiyetinde %25’ten daha
fazla azalma ile ciddi bir pandeminin 6nemli ve yaygin bir
gida kithigina sebep olabilecegini belirtmislerdir. 2014°te bag-
layan Ebola salgininin, Bat1 Afrika’da ciddi bir gida kitligina
neden oldugunu, mevcut durumda gida miktarindaki azalma-
nin olasi etkilerinin 6zel olarak tahmin edilmesinin zor oldu-
gunu; ancak bunun toplum {izerinde ciddi olumsuz sonuglari
olmasinin muhtemel oldugunu belirtmislerdir. Gida sistemi-
nin dayanikliliginin bu ve diger tehlikelere kars1 gelistirilmesi
gerektigini vurgulamislardir. Henry (2020) “COVID-19 Pan-
demisine Yanit Olarak Tarim ve Gida Tedarikinde Yenilik-
ler” isimli calismasinda; bir¢ok gelismekte olan iilkede,
COVID-19’un istihdam ve gelirler {izerinde ciddi bir etkisi
oldugunu ve artan sayida gida alamayan insan i¢in bilyiik bir
gida krizi olusturdugunu ve sonug olarak acil yiyecek tedari-
kine olan talebin artmasinin muhtemel oldugunu sdylemistir.


https://doi.org/10.3153/FH22001

Food Health 8(1), 1-11 (2022) e https://doi.org/10.3153/FH22001

Research Article

Tablo 5.

COVID-19 salgminin katilimeilarm kisisel goriislerinde sebep oldugu degisiklikler (1: Kesinlikle katilmiyorum, 2:

Katilmryorum, 3: Fikrim yok, 4: Katiliyorum, 5: Kesinlikle katiliyorum)

Table 5.  Changes caused by the COVID-19 pandemic in participants' personal views (1: Strongly disagree, 2: Disagree, 3: No idea, 4:
Agree, 5: Strongly agree)
. Sayi (s) Yiizde (%)
Ifade 2 3 4 5 ort. 1 2 3 4 5
Salgin gida giivenliginin 6nemini arttirdi. 1 2 3 17 36 4.44 1.7 34 5.1 28.8 61.0

Salgin insanlarda gidasiz kalma (a¢ kalma)
korkusu olusturdu.

Salgin tarimin 6nemini arttirdi. 1 4 5
Salginla beraber kisisel hijyen ve sanitas-
yonun Onemi artti.

Salginla beraber gida isletmelerinde hijyen
ve sanitasyon kurallarinin 6nemi artt1.

—_
—_
B~

17 15 3.47 6.8 18.6 20.3 28.8 25.4
12 37 4.36 1.7 6.8 8.5 20.3 62.7
5 53 4.88 0 0 1.7 8.5 89.8

8 45 4.61 1.7 1.7 6.8 13.6 76.3

Sonug¢

Katilimcilarin gogunlugu COVID-19 ve gida giivenligi konu-
sunda yeterli bilgiye sahipken bu konuda yeterli bilgiye sahip
olmayan katilimcilarin da oldugu gorilmistiir. Virlsiin
(SARS-CoV-2) dogrudan veya dolayli bulagsma yollar1 hak-
kinda ¢ogu katilimcinin eksik bilgiye sahip oldugu sonucu or-
taya ¢ikmustir. Bu nedenle viriisiin gidalar araciligiyla bu-
lasma yollari, ambalaj materyallerinde ve gidalarda farkli
saklama kosullarinda bekletmenin viriisiin bulagiciligina et-
kisi gibi konularda giincel bilimsel ¢alismalardan elde edilen
bilgilerle toplumun bilgilendirilmesi gerekmektedir. Salginla
beraber katilimeilarin gida giivenligine ve kisisel hijyene ver-
dikleri 6nem artmis, gida isletmelerinde hijyen ve sanitasyon
kurallarina uymanin daha 6nemli hale geldigi kanisi olusmus-
tur. Bu nedenle gida isletmeleri tiiketicilerin bu kaygilarina
uygun olarak hijyen ve sanitasyon kurallarina uyduklarini ve
viriise kars1 gerekli olan tedbirleri aldiklarini reklamlarinda
ve ambalajlarinda ifade etmelidirler. Fast food ve restoran
hizmetlerine olan giivensizlik de bu sekilde asilabilir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar bu yazi i¢in gercek, potansiyel veya al-
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Introduction

Chestnut tree, one of the first known food sources of human-
kind, is also known as 'bread tree' (Bounous et al., 2000). It is
seen that although nuts generally have a high fat content, this
is different for chestnuts. Chestnut, which has a higher
amount of carbohydrates, is also extremely nutritious (Das-
sler and Heitmann, 1991). This fruit, which has an important
place in Turkish and world cuisine, is preferred as a candy in
addition to being consumed by roasting or boiling. Antioxi-
dant capacity of chestnuts taken from different provinces in
Turkey on walnuts and chestnuts were determined by FRAP
method and determined between 9.08-14.15 mM Fe;SOs. In
the same study, no significant difference was found in terms
of antioxidant activity of raw, boiled, roasted chestnuts pur-
chased from 3 different provinces (Selek, 2011).. Rich anti-
oxidant content, minerals in its structure, and low but high
quality fat content are among the reasons why chestnuts are
preferred in diets today (Atasoy and Altingoz, 2011).

The benefits of milk, which is one of our most nutritionally
staple foods, have been described for centuries. Consumption
of milk, which is known to be protected from many diseases
such as osteoporosis, bowel cancer, high blood pressure, and
chronic bronchitis, is extremely important (Altun et al.,
2002.) The consumption of milk, which is considered to be
an extremely important nutrient all over the world, unfortu-
nately falls far behind other countries in our country. Consid-
ering all these, alternative solutions to increase milk con-
sumption attract attention (Besler and Unal, 2008). For peo-
ple who cannot consume milk and who do not appeal to the
taste buds, much different flavored milk is produced with the
developing technology today. Different kinds of flavored and
fruit milk have been sold in the markets for a long time. In
particular, the target audience of these products is children
who do not like milk. However, chestnut milk samples, which
suits Turkish palate and has been in our kitchens for a long
time, has not been found yet.

As a natural sweetener that gives the usual sugar taste, stevia
is one of the most popular products of recent time. The main
feature that distinguishes stevia from other sweeteners is that
it is heat resistant and does not leave an intense metallic taste
in the mouth (Inanc and Cinar, 2009). Today, it is known that
it is used in beverages, jam, pudding cooked by boiling, bak-
ery foods such as cakes and cookies, confectionery industry,
seafood, some vegetables, and tea sugar as well as in the pro-
duction of many foods such as sushi, soy sauce, yoghurt
(Kinghorn et al., 2001; Nunes et al., 2007). The objective of
this study was to produce an alternative beverage with a high
nutritional value, new flavor, and natural sweetener and to
determine this product's features.

Materials and Methods

UHT full-fat cow's milk, frozen chestnut and stevia (Energy
0 Kcal, Fat 0 g, saturated fat Og, monounsaturated fat 0 g,
trans fat 0 g, polyunsaturated fat O g, cholesterol Og, carbohy-
drate 0 mg, sugar 0 g, sugar alcohol 0 g, starch Og, fiber 0 g,
protein 0 g, salt sodium 0Og, vitamin 0 g, mineral 0 g and 5
drops of Stevia = 1 cube of sugar) used in the production of
the chestnut-added milk (CM) samples were obtained from
the market. Chestnut fruit, in general has 40-45% water, 3-
6% protein, 3-5% fat, 40-45% carbohydrate, 1.3% ash. How-
ever, these values may vary based on the ecological condi-
tions, type, genus and process (Soylu, 2004). The samples
were prepared fresh before the analysis.

Production of Chestnut-Added Milk Samples

In the production of the CM samples, heat treatment was ap-
plied to chestnuts according to 2 different methods. In the
first method, chestnuts roasted in the oven at 150 °C for 30
minutes were called RCs, and in the second method, chest-
nuts cooked in a bain-marie were called BCs. Cooked chest-
nuts were added to hot UHT full- fat cow’s milk (100 ml) in
different amounts (5, 15, and 25 g) with liquid stevia (5 mL)
and homogenized by mechanical mixing with a blender (War-
ing, 8011S)

Physico-Chemical Analysis of Chestnut Milk Samples

The dry matter, fat, total sugar, protein, acidity, and dietary
fiber of the milk (control) and CM samples were determined
according to The Association of Official Analytical Chemists
(AOAC) Approved Methods of Analysis Methods No:
990.20, 2000.18, 980.13, 991.20, 947.05, 991.43, respec-
tively (Anonymous, 2000). Atwater factor was used for the
calculation of the total carbohydrate and energy of the pre-
pared samples (FAO, 2003).

The color measurements of the milk and CM samples were
carried out by Minolta Spectrophotometer CM 3600d (Osaka,
Japan) in order to measure L*, a* and b* values. The results
were expressed using the CIELab system. L* defines light-
ness or darkness, a* redness or greenness, and b * yellowness
or blueness.

Determination of Mineral Contents

In mineral determination, the samples were digested by
closed system wet combustion (microwave oven) method by
modifying NMKL 186 2007 and TS EN 13805 2004 meth-
ods. Microwave digestion system was used during the sample
preparation. 2 mL of liquid from the homogenized samples
was weighed with microwave vessels. To homogenize the
sample, 8mL of HNO; (65%) and 2 mL H»O: (35%) were
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added. By applying the analysis program, which is given in
Table 1, the samples were analyzed in microwave. The ele-
ment content of the samples was automatically measured and
calculated with a ICP-MS (7700) Agilenet which uses the cal-
ibration curve. The performance characteristics of the method
for the analyzed five elements are given in Table 2.

Extraction of Phenols

The extraction method applied to the milk and CM samples
was conducted according to Vitali et al., (2009) with some
minor modifications. Briefly, 2 mL were taken from each
samples and mixed with HClcone/methanol/water (1:80:10,
v/v) and shaken in a water bath (Nuve/ ST30, Turkey) at 20°C
(250 rpm, 2h). The extracts were centrifuged (Hettich / Uni-
versal 320R, Germany) at 3500 rpm and 4 °C for 10 min. The
supernatant was used in the analyses of total phenolic content
and antioxidant capacity.

Determination of Total Phenolic Content and Antioxidant
Capacity

The total phenolic content of the milk and CM samples was
determined according to Folin-Ciocalteu method (Naczk and
Shahidi, 2004; Vitali et al., 2009). Gallic acid was used as a
standard, and the results were expressed as mg GAE/L.

Many methods are encountered in the literature to determine
the antioxidant capacity. These methods have advantages and
disadvantages compared to each other. Considering the selec-
tivity and applicability of the methods, it is recommended to
compare antioxidant capacity determinations using more than
one method. Therefore, DPPH (2,2diphenyl-1-picrylhydra-
zyl), ABTS [2,2-azinobis (3ethylbenzothiazoline-6-sul-
phonic acid)], and CUPRAC (Cupric ion reducing antioxi-
dant capacity) methods were used to determine the antioxi-
dant capacity (Apak et al., 2004; Vitali et al., 2009). A cali-
bration curve was prepared with Trolox (6-hydroxy-2,5,7,8
tetramethyl chroman-2-carboxylic acid), and the results were
expressed as uM TEAC for each method.

Sensory Evaluation

The sensory evaluation of the milk and CM samples was car-
ried out by 45 untrained panelists whose ages were between
17 to 40. The hedonic scale with 9-points was used for sen-
sorial evaluation. The samples were evaluated in terms of ap-
pearance, consistency, color, taste and overall acceptability.

Statistical Evaluation

The data were evaluated using SPSS 22 software program for
statistical analysis. Differences among the means were ana-
lyzed by the one-way analysis of variance (ANOVA) applied
for parametric tests. Based on the test results, the level of sig-
nificance among the means (p < 0.05) were determined by
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Duncan test. The statistical analyzes made within the group
are shown in lower case, whereas the analyzes for all the sam-
ples are shown in capital letters.

Table 1. Heating program in microwave digestion system

Power Pressure  Heat Ramp Hold
(W) (PSI) (°C) (mins) (mins)
250 250 180 5 1

0 280 180 0 1

250 320 220 1 5

400 340 220 1 5

650 400 220 3 5

Table 2. Performance characteristics of the method

Ele- Detection limit Quantification limit
ments (mg/L) (mg/L)
Na 3.75 12.5
Ca 3.75 12.5
K 3.75 12.5
P 3.75 12.5
Mg 0.09 03

Results and Discussion
Physico-Chemical Analysis of CM Samples

Some physicochemical analysis results of the CM samples
are given in Table 3. As the increased amount of chestnut in
milk, the dry matter content also increased. In the RC sam-
ples, more dry matter amount was determined compared to
the BC samples. The lowest value was determined as 5% BCs
(13.67), whereas the highest value was determined as 25%
RCs (20.74). It is estimated that there was some loss of dry
matter dissolved in water during the bain-marie and that
chestnuts might have taken water into its structure by being
affected by water vapor. Although chestnut is a nut, it is rich
in carbohydrates and poor in fat (1.5-2.0%) and protein (2.5-
3.0%), unlike nuts, such as walnuts and hazelnuts (Johnsen,
1992). Yurdakul (2008) determined the fat values of fresh
chestnuts, boiled chestnuts and roasted chestnuts as 1.8-2.5%,
1.3%, 2.2%, respectively. As the chestnut ratio of the samples
increased, the percentage of the fat content decreased. The fat
content of the milk used in the samples is expected to be ef-
fective in the final product. The average fat of the milk used
was found as 3.10 + 0.08%. There is no statistically signifi-
cant difference between BCs. In RCs, the fat content of the
sample with 25% chestnut was significantly lower than the
other samples.
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Table 3. Chemical analyzes of chestnut milk samples

Method  Chestnut Dry Matter Total Fat Protein Acidity Dietary Carbohydrate Energy
Ratio (%)  Content (%)  Sugar (%) (%) (%) (%) Fiber (%) (%) (keal/100mL)
0 8.0+0.196 4.39+0.04°F  3.10£0.01**  2.90+£0.02°°  0.13+0.01 09 5.93+0.0696 64.7040.409F
Bain-marie 5 13.67+0.30F  4.35+0.08F  3.13£0.22** 3.18+0.02°C 0.12+0.01 0.18+0.01F  6.70+0.38°F 67.19+1.82°F
15 16.30£0.21%F  5.83+0.16"B  2.72+0.56*4 3.39+0.01B  0.12£0.02 0.48+0.01°C  9.40+0.60P 74.66+3.41°P
25 18.8940.380  6.48+0.44%A  2.65+0.46%®  3.38+0.01°B  0.13£0.02  0.78+0.02**  12.0+0.46°5 83.73+2.59%B
0 8.0+0.19G 4.39+0.04°F  3.10£0.01*A  2.90+£0.02¢  0.13+0.01 046 5.93+0.06 96 64.70+0.409F
Roasted 5 15.6840.02°¢  4.39+0.06°  3.05+0.10**  3.09+0.01®  0.11£0.01  0.10+0.01°F  8.85+0.12¢F 75.00+0.65P
15 17.11£0.03%®  4.81+£060%°  3.00+£0.18*4 3.18+0.01°C 0.12+0.01 0.34+0.01°°  10.13+0.18C 79.58+1.60¢
25 20.74+0.03*A  5.27+0.84°C  2.65+0.16°®  3.52+0.02** 0.13+0.03 0.68+0.01°®  13.69+0.18* 91.30+2.10%

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each
chestnut addition levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each

milk samples are significantly different (p < 0.05)

Using the natural sweetener stevia in the product, which is an
alternative to sweeteners used in dairy products, was tried. In
a study on the addition of different sweeteners to chocolate
milk, the sweetening power equivalent of stevia was stated as
70 sucrose (7%). This value remained lower than other sweet-
eners such as aspartame and neotame (Paixdo et al., 2014).
The total sugar of chestnuts in dry matter was determined to
be between 10.32-22.79% (Ertiirk et al., 2006). In a study
conducted on 3 different chestnut species in Italy, the total
sugar amount of chestnuts was found to be between 14.28-
21.23% (Neri et al., 2010). It was determined that as the
chestnut ratio increased, the total sugar amounts of BCs and
RCs increased. The highest value was detected in the 25%
BC sample (6.48%), while the lowest value was found in the
control (4.39%).

Cow's milk contains high quality protein. The amount of pro-
tein in milk is stated as 3-3.5% on average. While the struc-
ture of the protein is mainly composed of casein and whey
proteins, it also contains enzymes and other compounds in its
structure (Fox, 2003). Milk protein with a high content of es-
sential amino acids is accepted as a quality protein and is used
as a standard reference in the evaluation of protein quality in
foods (Arabacioglu, 1993; Miller et al., 2000; Baysal, 2004).
While the protein values of fresh chestnuts vary between 3.2-
5%, this value was determined as 2% for boiled chestnuts and
3.2% for roasted chestnuts (Yurdakul, 2008). The lowest pro-
tein content in the samples was found to be 2.90% in the con-
trol, whereas the highest value was found as 3.52% in 25%
RC. The addition of chestnut increased protein contents in the
milk samples significantly. The values we found in our study
were similar to those in the literature.

Determining the acidity level is important for the status of
storage conditions, the decision of the heat treatment to be
applied, the presence of any imitation, adulteration, and ani-
mal disease (Kirdar, 2001). In a study conducted to determine

some quality criteria of UHT milks, the Soxhlet-Henkel de-
grees values of titration acidity of milk, strawberry flavored
milk and chocolate milk were 7.73; 7.73; 6.67, respectively
(Sonmez et al., 2010). Titration acidity in mango milk was
found to be 0.14% in a study (Bajwa, 2013). The acidity value
was similar to the mango milk sample, and the values were
found to be 0.11-0.14%. The acidity values of CMs were not
affected by the applied method and chestnut ratio.

The fiber content of chestnuts are polysaccharides, which
stems from hemicellulose, cellulose and lignin in the cell wall
(Van Soest, 1994). Most of them cannot be digested by the
body, but can contribute to the development of the intestinal
flora. Chestnut is recommended in diets to reduce the risk of
cardiovascular and cancer diseases (Yurdakul, 2008; Can-
demir, 2011). While the fiber content in fresh chestnuts was
determined as 8-10%, this ratio decreases to 0.7% and 0.9%,
respectively, in boiled and roasted chestnuts (Yurdakul,
2008). The average fiber content of chestnut used in the CM
samples was found to be 2.22 +0.01%. The highest dietary
fiber value was observed in 25% BC (0.78%), while the low-
est dietary fiber content was observed in the control (0%) as
expected. It was seen that as the amount of chestnut in-
creased, the ratio of dietary fiber increased. It was observed
that by adding a source of fiber to milk, a beverage that does
not contain dietary fiber, a functional feature was added to the
final product.

When the nutritional elements of chestnuts are examined, it
is seen that almost half of them are carbohydrates. It has an
average carbohydrate content of 44.7%. Starch constitutes
most of the carbohydrate with 25%. Amylose and amylopec-
tin forms of starch have positive effects on human health due
to energy values and intestinal activities. The distinctive taste
of the fruit when cooked is due to starch (Bernardez, 2004;
Yurdakul, 2008; De Vasconcelos et al., 2010; Candemir,
2011). The carbohydrate of milk was calculated as 5.93 +
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0.06% and 39.67 +£0.01% for chestnuts. The energy values of
the raw materials were calculated as 64.70 £0.40 kcal and 181
+4.6 kcal, for milk (100 mL) and chestnuts (100 g). As the
ratio of chestnuts increased, the carbohydrate and energy val-
ues increased. While the sample with the highest carbohy-
drate and energy value was the 25% RC sample, the lowest
sample was observed in the 5% BC sample. In the chestnuts
added at the same ratio, it was observed that the roasted
method had more carbohydrate and energy value than the
bain-marie method. This difference was similar to the studies
in the literature. In a study, it was determined that when the
chestnut was boiled, the moisture content increased and the
total energy value decreased by 25% to 120 kcal. The starch
composition also changed during boiling. When roasted, the
humidity rate decreased by 20%, the amount of sugar in-
creased by 25% and the energy value increased to 200 kcal.
(Neri et al., 2010) In another study, the energy values given
for 100 grams of fresh chestnuts, boiled chestnuts and roasted
chestnuts were stated to be 160-199, 131, 245 kcal, respec-
tively (Yurdakul, 2008).

There are a few studies on the color analysis of milk and dairy
products. The color values of the produced CM samples were
affected by the milk and chestnuts used. Color analysis results
of the CM samples are given in Table 4. In this study, the
color values of chestnuts were found to be 76.50 £0.1 for L*;
1.88 +£0.05 for a*; and 16.60 £0.47 for b*. These values were
close to the literature values. At the same ratio, the L * values
of the BC samples were higher than the RC samples. The L*
value decreased as the chestnut ratio increased. The a* value
of the milk used in the samples was measured as -0.45 £0.01.
When the a* values of the samples were examined, the high-
est redness value was the 25% RC sample and the lowest was
the 5% BC sample. As the chestnut ratio increased, the degree
of redness increased. The redness of the roasted samples
added at the same ratio was higher than the bain-marie. It is
estimated that the dark colored compounds formed by enzy-
matic and non-enzymatic reactions because this color change
observed with the effect of baking. The b* value of the milk
used in the samples was determined as 12.37 £0.03. The b*
value decreased when the chestnut ratio increased. In addi-
tion, the BC samples had higher 5* values than the RC sam-
ples.

Mineral Contents

Chestnut is especially rich in terms of K, P, Mg, Fe, Mn and
Cu content (Diehl, 2002). When the CM samples were exam-
ined, it was found that the K, P, Ca, Na and Mg contents were
high, respectively. As the ratio of added chestnut increases,
the amount of mineral content increases (except Na). As the
chestnut ratio increased, the sodium content decreased. Some
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studies had shown that heat treatment applied to milk reduced
the amount of Na (Yurdakul, 2008; Neri et al., 2010), which
was similar to this study. The mineral content results of the
CM samples are given in Table 5. When the calcium values
were evaluated; there was no statistically significant differ-
ence between those containing 15% and 25% chestnut. On
the other hand, the samples containing milk and 5% chestnut
were statistically the same. Considering the data as potassium
in terms of method, it was observed that the roasted samples
had a higher content than the bain-marie samples. The highest
value in terms of phosphorus was observed in 25% roasted
chestnut. In magnesium analysis, no statistically significant
difference was observed in those containing 5% chestnut, and
the roasted samples were higher than the bain-marie ones.

Antioxidant Capacity

The antioxidant capacity analysis determined according to
methods of ABTS, CUPRAC, and DPPH assays. The absorb-
ance of the extracts was determined spectrophotometrically
(Jenway, 6405 UV/Vis). The antioxidant capacity results of
the CM samples are given in Table 6. The ABTS values of
the samples were found to be between 33-328 uM TEAC, and
the antioxidant capacity of the samples increased as the
amount of chestnuts added increased. Changing the heat
treatment method of chestnuts had no effect on their antioxi-
dant capacity. In a study conducted in Turkey on the antioxi-
dant capacity of pasteurized and UHT milk, milk (3.2% fat),
partially-skimmed (1.8%) and skimmed UHT milk, ABTS
average values were determined as 240.30 +1.06, 209.81
+2.16; 216.78 +4.81uM TEAC, respectively (Ertan et al.,
2017), and it was observed to be higher than the values we
determined. This difference is thought to be due to the com-
position of UHT milk which was used in our study.

The antioxidant capacities of the samples were determined
between 60710-77496 uM TEAC values with the CUPRAC
method, which were the highest values determined in the an-
tioxidant capacity analyses. It was observed that the ratio of
added chestnuts increased the antioxidant capacity and that
the chestnut cooking method, however, had no effect on the
capacity.

The antioxidant capacity values of 5262-6099 uM TEAC
of the samples were determined with the DPPH method. As
in the other methods, as the ratio of added chestnut amounts
increased, the capacity values increased, and the heat treat-
ment method applied to chestnuts had no effect.
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Table 4. Color values of chestnut milk samples

Method Chestnut Ratio (%) L* a* b*
0 92.72+£0.10**  -0.45£0.01¢€  12.374+0.0334

Bain-marie 5 87.50+0.32°8  0.67+0.04%¢ 11.79+0.36%8
15 85.75£0.43°C  0.51+0.06*®  11.13+0.36C
25 84.45+0.05%°  0.69+0.01%¢ 11.01£0.08°¢
0 92.72+£0.10°*  -0.45+£0.01°¢  12.37+0.03 24

Roasted 5 84.46+0.33°C  1.34+0.09B 11.37+0.388
15 80.44+0.26°  2.52+0.14**  10.10+0.39C
25 78.73+£0.25%  2.53+£0.18*4  10.04+0.13<C

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each
chestnut addition levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each
milk samples are significantly different (p < 0.05).

Table 5. Mineral content values of chestnut milk samples

Method Chestnut Na (mg/L) Ca (mg/L) K (mg/L) P (mg/L) Mg (mg/L)
Ratio (%)
0 366.90+1.30**  685.20+35.20%¢  1247.50+79.10°F 834.40+10.0% 83.70+2.109°
Bain- 5 356.83+£2.22°B  707.45+8.99<¢ 1272.47+11.38°F 866.18+1.91¢P 89.83 +£0.64°F
marie 15 337.35+£1.46°°  773.75+7.99%B 1474.0 £10.97°P 936.95+10.54°¢  93.78 £1.01%P
25 309.83+0.819F  807.52+12.70°B  1591.83+42.46*8 957.95+14.20°8 109.47+1.65%€
0 366.90+1.30**  685.20+£35.20°¢  1247.50+79.109F 834.40+10.0F 83.70+2.109°
Roasted 5 364.35£1.14*  688.52+10.31°C  1311.98+19.05°F 870.88+7.10°P 94.37 £0.33¢F
15 358.2241.42°8  873.73+£56.51*  1477.50+40.11%¢ 950.02+12.81%8¢  105.48+7.56"8
25 344.47£1.06°C 885.2 £78.67*A  1729.83+28.69* 082.17+£17.68*4  116.35+8.22%4

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each
chestnut addition levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each

milk samples are significantly different (p < 0.05).

Total Phenolic Content

In a study on different nuts, the total phenolic content of
chestnut was stated as 92 mg GAE/100g dry matter (Abe et
al., 2010). In the study on chestnuts and walnuts collected
from different regions, the lowest total phenolic content of
chestnuts was found to be 5 GAE/g dry matter, whereas the
highest total phenolic content was 32.82 GAE/g dry matter
(Selek, 2011). De Vasconcelos et al., (2007) found the total
phenolic content of chestnuts as 15.80 mg GAE/g dry matter.

The total phenolic contents of fat, semi-skimmed and
skimmed milk were found to be 982.14 mg GAE/L, 515.19
mg GAE/L, 505.47 mg GAE/L, respectively, in Turkey (Er-
tan et al., 2017). In another study, strawberry milk, chocolate
milk and milk were determined in the range of 1046.60-
1414.60 mg GAE/L, 834.60-2347.20 mg GAE/L, 936.60-
1066.60mg GAE/L, respectively (Sonmez et al., 2010). The
total phenolic content results of the CM samples are given in
Table 6. The total phenolic content of the samples in our

study was between 1628.7-2020.1 mg GAE/L, which was
similar to the above mentioned study. As the ratio of chest-
nuts increased, the total phenolic content of the samples in-
creased due to the total phenolic content of the chestnut. The
heat treatment method applied to chestnuts did not cause sta-
tistical differences.

Sensory Evaluation

The sensory evaluation of the CM samples was performed by
forty five untrained panelists including twenty males and
twenty five females with ages ranging from 18 to 35. Before
starting the analysis, the necessary information was given to
the panelists and the samples were given to the panelists by
coding with 2-digit numbers. The product was evaluated in
terms of appearance, consistency, color, taste and overall ac-
ceptability. The sensory evaluation results of the CM samples
are given in Table 7 and Table 8.

When the appearance of the samples was examined, the heat
treatment method and the rate of the addition of chestnuts did

17


https://doi.org/10.3153/FH22002

Food Health 8(1), 12-22 (2022) e https://doi.org/10.3153/FH22002

Research Article

not make a significant difference. The panelists considered
the intensity, fluidity and homogeneity sub-criteria while
evaluating the consistency. The most desired sample by the
panelists was the 5% RC samples. The panelists scored for
colour based on light, dark, matte and glossy sub criteria. As
the amount of chestnut in the RC samples increased, the de-
gree of liking decreased. No significant difference was ob-
served in the evaluation of the BC samples or all the samples.

the samples with 5% chestnut addition were most appreci-
ated. In terms of taste, the most preferred one was the 5% RC
sample, whereas the least preferred one was the control sam-
ple. As the final assessment of sensory analysis, the panelists
were asked to rate the overall liking of the samples. There
was no difference between the BC samples. On the other
hand, as the ratio of chestnuts increased in the RC samples,
the acceptability decreased. When all the samples were eval-

uated, the 5% RC sample was the most desired sample.

Table 6. Antioxidant capacity and total phenol content of chestnut milk samples

Method Chestnut Ra- ABTS CUPRAC DPPH Total Phenolic Content
tio (%) (uM TEAC) (uM TEAC) (uM TEAC) (mg GAE/L)
0 33.0+0.990 60710+1485¢C 5262+794%C 1628.7+43.0°C
Bain-marie 5 89.842.8°C 7065620088 5581+675%B¢ 1864.3+32.208
15 181.3+6.5%B 75826+580%4 5906+5562AB 1959.2+16.1204
25 328.2+0.9%A 77496+62284 5965+1706* 2020.1437.624
0 33.0+0.99P 60710+1485% 5262+7944€ 1628.7+43.0C
Roasted 5 108.4+11.5¢¢ 6577242828 5507+1106°¢ 1685.7£16.1%¢
15 216.2+8.8%8 67182+69328C 5985+7745¢BC 1754.14£59.1%¢
25 310.5+24.0% 68622+18428C 6099608 1993.5+21.5%

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each chestnut addition
levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each milk samples are significantly

different (p < 0.05).
Table 7. Sensory analysis sub criteria of chestnut milk samples
Method Chestnut Appearance Consistency Color
Ratio Homogeneous Particulate Sediment Density  Fluid Homogeneity Light Dark Matte Gloss
(%)
Bain-marie 0 7.3+1.84 474324 484334 494274 7.1£1.8% 694224 6.942.14 4842748 554244 6.5£2.14
5 6.9£1.9%4 4.6£2.7°4  4.7+2.9%A 5.0+£2.134 7.0£1.4%4  6.9+2.0%A 6.5£1.8%A 4942238 574D (034 59420348
15 7.1£2.1%4 4.443.1°4 454329 4,642,434 7.1£1.9%4  7.0+2.0%A 6.7£2.0°4 394258 50242434  5.742.19AB
25 5.8+2.5% 4.7£2.8%4  4.5£2. 7% 5142284 6.0+2.4%8 574278 5.54£2.20BC 5342234 554234 524D 148
Roasted 0 7.3+1.84 474324 484334 494274 7.1£1.8% 694224 6.942.14 4842748 5542 44 6.5£2.14
5 7.1£2.104 4.9£3.204  50+£3.1%  5642.4%4 7.0+1.9%4  7.0£1.9%A 6.7£1.9°4 514244 554194 6.3+1.8%
15 6.9+2.30A 4.6£3.0°A  4.7£3.0%4 5542.4%% 6,842 1AB 664224 6.1£2.0°48 5442 3cA 5442 1A 584].9beAB
25 6.6£2.059PAB 4 842 8P4 4,942 9%A 5242304 6.7+2.0AB 6.542.1¢AB 5.242.19C  5.042.3%4 5442204 534228

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each chestnut addition
levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each milk samples are significantly

different (p < 0.05).

Table 8 .Sensory analysis of chestnut milk samples basic criteria

Method Chestnut Ratio (%) Appearance Consistency Color Odor Taste Overall Acceptability

Bain-marie 0 5.642.44 6.3+1.84B 5.941.84 5.442.548  4.442.7€ 4.8+2.68
5 5.442.0%4 6.3+132AB 5.8%1.284 5742034 5.14£1.9%BC  5,0£1.9%8
15 5.342.3%4 6.241.720AB 5.3+£1.5%  4,542.1b8 4.842.33BC  5,042,0°B
25 5.04£1.9%4 5.642.0%8 5.4+£1.74% 5,042,048 4,742 338C 4 542 128

Roasted 0 5.642.44 6.3+1.848 5.9+1.84 5442548 44+42.7€ 4.8+2.68
5 5.742.4%4 6.5+1.7A 5.9+£1.5°4 5942204 6.3+2.204 6.0+2.204
15 5.442.3%4 6.3+1.8¢AB 5.7£1.4%A 5442248 5642 30eAB 5 549 DbeAB
25 5.542.0PA 6.1+1.7°AB 5.2+£1.4% 4.6£2.1°8  4.8+£23BC 4942 (°B

All data are expressed as mean + standard deviations (n=3). Mean values showed with different lower letters in the same column for each chestnut addition
levels are significantly different (p < 0.05). Mean values showed with different capital letters in the same column for each milk samples are significantly

different (p < 0.05).
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Conclusion

The purpose of investigating chestnut milk production and its
properties is to produce a functional product and examine its
properties. Chestnuts are actively processed in Turkey, espe-
cially in Bursa. Here, it is aimed to develop a product with
high added value by developing a new product alternative to
the market and increasing the usage possibilities of the prod-
uct. The addition of chestnut to milk increased the mineral
content of milk (except Na) and added dietary fiber to the
product content; however, it provided a beverage with more
calories and high energy than milk. However, this energy in-
crease was similar to all other flavoured milks. The addition
of chestnuts to milk increased the antioxidant capacity and
total phenolic content of the milk. In the sensory evaluation
of the product, it was observed that the 5% RC sample was
preferred most, and even more preferred than milk. Also, ste-
via is a natural sweetener. Unlike artificial sweeteners, it does
not leave metalish and bitter taste in the mouth. so it can be
used as an alternative to artificial sweeteners.

As a result, chestnut could be expressed as a suitable nut for
functional food formulations by increasing the bioactive po-
tential and providing quality parameters and sensory evalua-
tion. Chestnut-added milk is a beverage alternative that can
be recommended especially to children who don't like to
drink milk, pregnant women, sports and individuals who care
about their diet.
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ABSTRACT

The purpose of this study is to determine the food allergy knowledge, attitudes and practices of
food handlers working in five-star hotel kitchens in Turkey and to explore the association between
the obtained scores and handlers’ demographic and working characteristics. A cross-sectional sur-
vey involving 450 food handlers in the state of Istanbul, Ankara and Antalya, in Turkey, was
conducted using a paper-based questionnaire. The total knowledge score of the participants was
11.89 +£2.22 (max 17), attitude score 60.63 £10.34 (max 75) and practice score 55.60 £8.01 (max
65). In the comparison based on demographic characteristics; the knowledge (12.10 £2.15) and
practice (56.33 £5.91) scores of the food handlers who received food allergy training in the hotel
they work were found to be significantly higher than those who did not receive food allergy train-
ing (p<0.05). Food allergy knowledge of food handlers was evaluated as "average", attitude as
"positive", and practice as "low risk practice". The results obtained are expected to contribute to
the development of food allergy policies, procedures, and the planning of the necessary trainings
for reducing the risks of food allergies and preventing fatal allergic reactions.

Keywords: Food allergy, Knowledge, Attitude, Practices, Food handlers, Hotel kitchen
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Introduction

Allergy has become one of the major problems in Western
societies in the 20th century. There are estimated 220-250
million people worldwide affected by allergic diseases. Food
allergy accounts for a significant part of allergic diseases
(Olivier, 2013). It has been increasing in prevalence in the
last 2 to 3 decades (Seth et al., 2020). Changes in the envi-
ronment, lifestyle, and dietary habits (Sicherer, 2011) may
have resulted in the increase of food allergies. Sicherer and
Sampson (2014) stated that food allergy cases are mostly en-
countered in the United States. It is estimated that approxi-
mately 15 million people in the USA, 5.9 million of which
are children, have food allergies (FARE, 2020). It is reported
that one in every 17 children in England and 10 children in
Australia has food allergy; while one out of every 17 children
in Turkey have food allergy, although this varies according
to region (Giiler, 2019). In Turkey, as in the world, the prev-
alence of food allergies increases gradually (Sapan et al.,
2013).

Food allergy is an excessive (abnormal-adverse) reaction in-
itiated by the immune system to a particular food (Boyce,
2012). It has been reported that the only way to prevent reac-
tions in case of food allergy is to remove the food that evokes
the allergy from the diet (Stjerna et al., 2014). In an individual
with food allergy, an allergic reaction occurs a few minutes
or hours after exposure to the allergen food. While some
symptoms of food allergic reactions are mild (i.e., rashes,
itching, and swelling), the severe reaction known as anaphy-
lactic shock could be lethal (National Institute of Allergy and
Infectious Disease, 2019). It is estimated that every year, food
allergies are responsible for roughly 30,000 medical emer-
gencies and 150-200 deaths in the U.S. (Sampson, 2004). In
addition to their life-threatening nature, allergic reactions also
cause psychological problems such as increased anxiety, de-
moralization, limited socialization, and decreased quality of
life (Gaspar-Marques et al., 2014).

Eating out is dangerous for an individual with food allergy.
Providing allergen-free food to customers with food allergies
is difficult as eating out habits and the prevalence of food al-
lergies are increasing (Kwon and Lee, 2012). There are a
range of factors that could potentially lead to food allergic
reactions, including cross-contact, miscommunication be-
tween wait staff and cooks, ingredients not listed by restau-
rants on menus, and contact with food residuals. In addition,
incomplete food labels and hidden allergens in mixed dishes
can also lead to allergic reactions to food (Lee and Barker,
2016). Taking these factors into consideration, it is evident
that food handlers play a key role in preventing food allergies
(Shafie and Azman, 2015). A food handler is a person who is

Research Article

directly involved in preparing food, in contact with food or
food contact surfaces and/or handles packaged or unpackaged
food or appliances in any food premise. Food handlers in ho-
tel consist of cooks. It is essential that these individuals
should possess sufficient knowledge, attitude and practice
level about food allergy and should realize the due im-
portance of the issue very well. The best practice to achieve
this is to provide food allergy training in parallel with food
safety training to relevant food handlers. However, previous
research has shown that many food handlers receive no or
very little food allergy training (Ahuja and Sicherer, 2007;
Lee and Barker, 2016; Lee and Sozen, 2016; Mandabach et
al., 2005; Wen and Kwon, 2017).

Hotels, being an important branch of the tourism sector, pro-
vide catering for millions of people. Hence, food safety, hy-
giene, and sanitation are the most critical issues need to be
considered by hotel management. If due attention is not paid
for these issues during the preparation and service of the food,
it might cause health threats for both staff and the customers
(Baser et al., 2017). It is necessary to reveal the current situ-
ation and to identify the deficiencies in order to take correc-
tive actions. Understanding these gaps will help plan and im-
plement policies and training that will benefit both adminis-
trative staff and employees.

In parallel with the significant increase in fatal cases of aller-
gic reactions, the issue of food allergy has attracted the atten-
tion of public health authorities, particularly regarding the
practice among food handlers. The high knowledge, attitude,
and practice of food handlers regarding food allergies have a
very important effect in preventing possible reactions. For
this purpose, many studies have been conducted to measure
the food allergy knowledge, attitude and practice of restau-
rant employees (Ahuja and Sicherer, 2007; Bailey et al.,
2014; Choi and Rajagopal, 2013; Common et al., 2013; Lee
and Barker, 2016; Shafie and Azman, 2015; Sogut et al.,
2015; Tatli and Akoglu, 2020; Wen and Kwon, 2017), how-
ever, no previous study has been found to measure the
knowledge, attitude and practice of employees in hotels. The
purpose of this study is to measure the food allergy
knowledge, attitude and practice of the food handlers work-
ing in five-star hotels in Turkey. The findings to be reached
are expected to help making suggestions on the subject and
taking measures.
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Materials and Methods

Research Design and Participants

Since the tourism sector is a service sector and the hotel work-
ers are busy in the summer season, this study was held be-
tween December and May 2018 which are off-peak period. A
total of 540 questionnaires were collected; however, 450 eli-
gible questionnaires were used for data analysis since 90 were
excluded due to missing data. The sample consists of 450
food handlers working in five-star hotels located in three ma-
jor cities of Istanbul, Ankara and Antalya which are among
the three largest cities in Turkey and also have high tourism
potential. For the research to reach 95% confidence level, the
number of 384 that corresponds to 100.000-1.000.000 sample
interval was taken as basis (Lorcu 2015), and our sample size
was considered sufficient since it was larger than this value.
Participants were selected by simple random sampling
method. While individuals who were literate and worked as
executive chef, assistant chef, section chef, chef, comi and
steward staff were included in this study, individuals who did
not wish to enroll in the research voluntarily, had less than six
months of work experience, and could not speak and under-
stand Turkish were not included. The participants were in-
formed about the purpose and content of the study and the
researchers obtained written consent forms from the partici-
pants. The Ethics Committee of Human Studies in Social Sci-
ences of Abant Izzet Baysal University approved the study
(no: 2018/21).

Questionnaire Design

The questionnaire form was developed using related re-
sources and some previous studies on the issue (Choi and Ra-
jagopal, 2013; Shafie and Azman, 2015; Dupuis et al., 2016;
Soon, 2019). The questionnaire constructed and divided into
four sections. The first section of the questionnaire solicited
demographic information from the participants. Second sec-
tion consisted of 17 items to evaluate food allergy knowledge.
The scores on the food allergy knowledge questions were rec-
orded as “1” for a correct answer and “0” for an incorrect an-
swer. As an appendix to this section, an extra part comprising
13 items to measure food handlers' knowledge of the most
eight common food allergens were added. The third section
contained 15 items that assessed food allergy attitudes using
a 5-point Likert scale, ranging from one (1) “Strongly disa-
gree” to five (5) “Strongly agree”. The fourth section con-
tained 13 items that assessed food allergy practice using a 5-
point Likert scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4
= Usually, 5 = Always). Accordingly, knowledge score was
evaluated within a range of 0-17, attitude score 15-75, and
practice score 13-65.

Data Analysis

The data obtained was analyzed using Statistical Package for
Social Sciences (SPSS) version 20. Descriptive statistics in-
cluding frequencies, percentage distributions, means, and
standard deviations were used to evaluate demographic char-
acteristics. Cronbach’s coefficient of reliability was calcu-
lated and found as 0.64 (knowledge), 0.91 (attitude) and 0.81
(practice), and these values were determined to be sufficient
in terms of reliability (Ural and Kilig, 2013). Normality test
was performed using the Kolmogorov-Smirnov test. Kruskal
Wallis and Mann Whitney U test were used to examine sig-
nificant differences in food allergy knowledge, attitudes, and
practices on demographic characteristics. Games-Howell and
Tamhane’s T2 non-parametric post-hoc tests were conducted
to determine within group differences. Spearman’s correla-
tion coefficient was used to test the association between
knowledge, attitudes and practices scores of the participants.
Findings with a p-value <0.05 were considered to be statisti-
cally significant.

The scoring scale applied in the study of Shafie and Azman
(2015) was used to evaluate the mean score ranges of the
knowledge, attitude, and practice. The score for each section
was converted to a percentage by dividing the total score by
the maximum score obtainable and the obtained values were
assessed over three ranges. The first range, which was <25
was interpreted as poor knowledge/negative attitude/high risk
practice, the second range, 25-75 as moderate
knowledge/moderate attitude and moderate risk practice, and
the third range, >75 was excellent knowledge/positive atti-
tude and low risk practice.

Results and Discussion
Sample Characteristic

Demographic characteristics of participants were shown in
Table 1. Percentage of male participants (71.8%) is higher
than that of female (28.2%). Nearly half of participants (44%)
are high school graduates. The majority of participants con-
sist of section chefs (28.9%) and the chefs (38.7%). When
examined with regards to age ranges, nearly half of partici-
pants (46.2%) range between 25-34 years of age. In terms of
years of service in the profession; it was identified that 18.7%
is in food business for 1-5 years, 36.4% for 6-10 years, 20.7%
for 11-15 years, 14% for 16-20 years and 10.2% for 21 years
and more. It was determined that 60.3% of participants re-
ceived food allergy training at workplace. It was found that
the majority of participants (77.3%) had not been exposed to
food allergies.
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Table 1: Demographic characteristics of participants (n= 450)

Variable Items Frequency %
Antalya 200 44 .4
Cities Istanbul 150 333
Ankara 100 22.3
Gender Male 323 71.8
Female 127 28.2
<24 57 12.7
Age 25-34 208 46.2
35-44 139 30.9
45 years and above 46 10.2
Primary school 78 17.3
. Secondary school 95 21.1
Education level High schrgol 198 44
Undergraduate/postgraduate 79 17.6
Executive Chef 19 4.2
Assistant Chef 25 5.6
Position Section Chef 130 28.9
Chef 174 38.7
Comi 89 19.7
Steward 13 2.9
1-5 years 84 18.7
6-10 years 164 36.4
Work experience 11-15 years 93 20.7
16-20 years 63 14
> 21 years 46 10.2
. . ) Yes 306 67.8
Have you received any training on food allergies? No 144 329
. .. . Yes 272 60.3
Have you received training on food allergies at workplace? No 178 397
Yes 102 22.7
Have you been exposed to a food allergy? No 348 773

26

Total Food Allergy Knowledge, Attitudes and Practices
Score by Respondent Characteristic

The total knowledge, attitude and practice scores of the food
handlers and the differences among these scores according to
demographic characteristics as shown in Table 2. As a result
of the analysis, Cronbach a coefficients were found as 0.64
(knowledge), 0.91 (attitude) and 0.81 (practice), and these
values were determined to be sufficient in terms of reliability
(Ural and Kilig, 2013).

The mean knowledge score of participants was 11.89 + 2.22
(max 17), the attitude score 60.63 = 10.34 (max 75) and the
practice score 55.60 £ 8.01 (max 65). Expressing these results
in percentage terms (Shafie and Azman, 2015); it was deter-
mined that the participants had moderate knowledge (70%),

positive attitude (81%) and low risk practices (86%). It was
found that the food allergy attitude scores of the participants
significantly varied based on the cities where the business is
located (p<0.05). A significant difference was found between
the food allergy knowledge and attitude scores with respect
to the age range of the participants (p<0.05). Food allergy
knowledge (X:11.12) and attitude (X:56.23) scores of food
handlers under the age of 24 were found to be significantly
lower than those aged 25 and over. A significant difference
was found among the food allergy knowledge scores of the
participants based on their education level (p<0.05). It was
determined that the knowledge scores of primary school grad-
uates (X:10.88) were significantly lower than those with sec-
ondary, high school, undergraduate and higher education
(X:11.42, 11.77, 12.26, respectively). There was a significant
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difference among the food allergy attitude and practice scores
of the participants with respect to their workplace positions
(p<0.05). The food allergy attitude (X:64.52) score of the ex-
ecutive chefs was found to be significantly higher. A signifi-
cant difference was identified among the food allergy practice
scores of the participants with respect to their work experi-
ence (p<0.05). It was determined that the food allergy prac-
tice scores of the food handlers with 16-20 (X:57.10) and 21
years or more (X:57.17) work experience were significantly
higher than those with 15 years or less. A significant differ-
ence was determined among the food allergy knowledge and
practice scores of the participants with respect to whether
they received any food allergy training at workplace
(p<0.05). Food allergy knowledge (X:12.10) and practice
(X:56.33) scores of food handlers who received food allergy
training at workplace were found to be significantly higher
than those with no training (X:10.78 and X:54.18, respec-
tively). A significant difference was found among the food
allergy attitude scores of the participants based on their expo-
sure to food allergy (p<0.05). The attitude scores of food han-
dlers exposed to food allergy (X:64.52) were found to be sig-
nificantly higher than those with no exposure experience
(X:60.82).

Total Food Allergy Knowledge Score

The distribution of food handlers’ responses to the statements
on food allergy knowledge as shown in Table 3. Participants
gave mostly correct answers to statements about the defini-
tion of food allergy (93.3%), the importance of food allergy
(96.2%), and allergic reactions (90.2%). They gave poor an-
swers to the statements of "Food allergy is like food intoler-
ance", "Lactose intolerance is like milk allergy", and “Food
allergy can be result in death in severe cases” (40.9%, 50.2%,
and 60.4%, respectively).

The capability of participants to select the eight most com-
mon allergens as shown in Table 4. Many participants man-
aged to identify egg (93.3%), milk (90.2%), shellfish
(86.4%), fish (81.3%), wheat (80.9%) and soy (80.7%) as six
of the most common allergens, but not peanuts and tree nuts,
which were identified by only 59.1% and 52.2% of the par-
ticipants, respectively. A significant majority of the partici-
pants (90.7%) included gluten in the most common allergens
group, although it was not an allergen.

Total Food Allergy Attitude Score

The distribution of participants’ responses to the food allergy
attitude statements as shown in Table 5. Participants' attitude
towards the “importance of studies on food allergy” has the
highest mean score (4.50 £0.90), while the attitude regarding
the capability to effectively manage a food allergy emergency
in the kitchen has the lowest mean score (3.76 £1.32).

Total Food Allergy Practices Score

The distribution of participants’ responses to the practice
statements as shown in Table 6. The mean score of the food
handlers for food allergy practice was 4.36 £1.02 on a five-
point Likert scale. Participants had the highest mean score
(4.67 £0.80) on personal hygiene and the lowest mean score
(3.60 +£1.02) on cross-contact.

Association among knowledge, attitudes, and practices of
food allergy

Summary of correlation for the levels of knowledge, attitudes
and practices as shown in Table 7. A significant weak posi-
tive correlation was observed between knowledge and atti-
tude (rs=0.242, p<0.01), knowledge and practice (rs=0.199,
p<0.01), and attitude and practice (rs=0.339, p<0.01). The
highest correlation was found to be between attitude and
practice.

According to the findings obtained from the study, the
knowledge score of the participants was determined as 70.9%
(moderate), attitude score as 77.7% (positive) and practice
score as 87.4% (low risk practice). Similarly, in the study of
Shafie and Azman (2015) where they measured the food al-
lergy knowledge, attitude, and practice of restaurant employ-
ees in Malaysia, the participants were found to have moderate
knowledge (50.23%), positive attitude (54.26%) and moder-
ate risk practice (45.90%). Lee and Barker (2016), in their
study with local restaurant staff in Alabama, determined that
the food allergy knowledge score of the participants were
moderate (72.18%), similar to our study. Lefevre et al.
(2018), different from this study and consistent with previous
studies (Abbot et al., 2007; Ahuja and Sicherer, 2007; Bailey
etal., 2014; Wen and Kwon, 2017; Wham and Sharma, 2014)
reported that restaurant staff did not have sufficient
knowledge about food allergy.
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Table 2: The mean scores for knowledge, attitude and practice by demographic characteristics

Research Article

Demographic Knowledge Attitude Practice
characteristic n (%) Mean + SD Mean + SD Mean + SD
Items 450 (100) 11.89+2.22(0-17) p  61.11+1120(15-75) p  55.60+528(13-65) p
Antalya 200 (44.4) 12.15+2.48 58.54 +12.81° 56.54 £4.86
o Istanbul 150 (33.3) 12.19£1.96 64.13 £8.22° 56.08 £5.76
Cities Ankara 100(22.3) 1089+ 1.71 0.061 6219410490 050 s304£783 009
Male 323(71.8 11.93 £2.24 60.49 £11.11 55.11£5.82
Gender Female 127 Ezs.zg 11.86 £2.21 0.731 60.98 + 11.47 0405 ss80+ 667 040
<24 57 (12.7) 11.12 £2.34° 56.23 £12.84° 5544 £6.25
25-34 208 (46.2) 12.01 £2.24? 60.95 +£11.042 55.07+ 6.22
Age 35-44 139 (30.9) 12.00 £2.05% 0.012 62.05 +10.49% 0.010 56.38 £5.84 0300
>45 46 (10.2) 12.28 £2.292 62.19 £10.46° 55.77 +£5.80
Primary school 78 (17.3) 10.88 £ 1.61° 59.50 £11.79 55.00£6.71
Education Secqndary school 95 (21.1) 11.42+£1.922 0.002 61.71 £10.77 0.528 56.32£5.06 0.089
Level High school 198 (44) 11.77 £2.30% 60.48 £12.11 55.19+£6.17
Undergraduate/postgraduate 79 (17.6) 12.26 +2.18* 62.12+7.51 56.33+591
Executive Chef 19 (4.2) 12.16 £ 1.81 64.52 £ 6.42?2 57.28 £5.732
Assistant Chef 25 (5.6) 12.10£2.15 61.01 +8.33b 56.04 +6.21?
. Section chef 130 (28.9) 11.91 £2.25 61.65+10.74° 55.99 £5.732
Position Chef 174 (38.7) 11424192 0.098 60.43 + 11.85 0.010 55688600 0034
Comi 89 (19.7) 11.36 £2.40 57.90 + 14.23¢ 54.20 +5.33b
Steward 13 (2.9) 10.84 £2.08 57.77 £14.12°¢ 54.18 £ 5.59b
1-5 years 84 (18.7) 11.40 £2.45 59.00 +12.79 53.76 £ 6.39°
6-10 years 164 (36.4) 11.95+1.99 61.09 +10.87 55.78 £5.61°
ex;:;’i?;ce 11-15 years 93 (20.7) 12.06 £2.21 0.121 61.21+10.47 0.563 55.19 +6.30 0.002
16-20 years 63 (14) 12.19 £2.27 61.77 £10.22 57.10£6.512
> 21 years 46 (10.2) 11.52 £2.08 59.21 +£11.98 5717 £5.222
Received Yes 272 (60.3) 12.10 £2.15% 61.42 +£8.33 56.33 £5.91°
training on
food alleg;‘gies No 178 (39.7) 10.78 +2.48° 0.006 61.01 £8.94 0478 54.18 £6.21° 0.017
at workplace
Exposed to a Yes 102227  1ls4x22l 64.52 + 6.42° 0023 SS8B£616
food allergy No 348 (77.3) 11.95+2.22 ’ 60.82 + 11.70° ) 55.52 £6.06 '
Table 3: Food allergen knowledge (n = 450)
Questions Correct answers
Frequency (%)
A food allergy is an abnormal response of the immune system to an ordinarily harmless food or ingredient in a food. 420 933
Food allergies can adversely affect human health and may pose have serious consequences for some people. 433 96.2
Food allergens are usually proteins. 344 76.4
All steps from field to guest should be under control to avoid allergen cross-contact in foods 409 90.9
Food allergy can be serious but is not common 356 79.1
Food allergy is similar to food intolerance* 184 40.9
Food-allergic reactions occur within from 2 min to 12 hours 272 60.4
Spices are one of the most allergenic foods* 179 39.8
Individuals with food allergies can safely consume the foods that cause the allergies if only a small amount is consumed* 286 63.6
Cow milk is the most important and common allergic food for children. 330 73.3
Fish and seafood are allergic food for both adults and children. 322 71.6
Allergic reactions can be seen at the contact points of the food, such as lips or tongue, as well as throughout the body. 406 90.2
Lactose intolerance is similar to milk allergy* 226 50.2
Food allergy can be result in death in severe cases. 272 60.4
Cross-contact happens when one food meets another food and their proteins mix. 357 79.3
People with allergies come from families in which allergies are common. 351 78.0
High-temperature cooking such as roasting, baking and deep-frying can destroy food allergen 279 62.0

*Statements are incorrect knowledge
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Table 4: The capability of participants to select the eight most common allergens

Eight most common allergens Frequency (%)
Peanuts” 266 59.1
Milk" 406 90.2
Tomato 196 43.6
Soy” 363 80.7
Fruits 173 38.4
Fish" 366 81.3
Shellfish* 389 86.4
Gluten 408 90.7
Monosodium glutamate 227 50.4
Sesame seed 362 80.4
Egg" 420 93.3
Wheat" 364 80.9
Tree nuts” 235 52.2

*Most common allergens

Table 5: Mean scores of items in attitude towards food allergy (n=450)

. n (%)
Attitude Statements SD D N A SA Mean = SD
Food allergy is an important part of my job 47 (10.4) 19 (4.2) 17 (3.8) 107 (23.8) 260 (57.8) 4.14+1.30

I believe I will prevent food allergy if employees are careful with food
allergens

I am willing to attend food allergy training courses/workshops to learn
more about food allergies

32(7.1) 26 (5.8) 25(2.6) 107(23.8) 260(60.8) 4.19+1.21

34 (7.6) 21 (4.7) 32(7.1) 134 (29.8) 229(50.9) 4.11%1.19

I do not think that enough information is given about food allergy in

the programs related to the field (gastronomy, cooking etc.)** 31(6.9) 33(73) S2(116) - 152(33.8)  182(40.4)  3.93£1.19

I think individuals involved in food preparation should be more

knowledgeable about food allergics 17 (3.8) 24 (5.3) 27 (6) 134 (29.8) 248 (55.1) 4.27+1.04

I think the dishes made in the kitchen are reliable in terms of food al- 155
lergies 25 (5.6) 38 (8.4) 37 (8.2) (34.4)

I do not believe I can effectively handle a food allergy emergency situ-
ation at my workplace**

195 (43.3) 4.01x1.16

45 (10) 44 (9.8) 56 (12.4) 133(29.6) 172(38.2) 3.76+1.32

I think the manager in my workplace should educate me about food al-
lergies and allergen handling 18 (4) 23 (5.1) 31(6.9) 158 (35.1) 220(48.9) 4.19+1.04

I think, when allergic products are used in foods, the explanation about

these allergens should be stated on the food label 19.(42) 14G.1) 33(73) 143 (318) 241 (33.5)  427+1.02

I believe that food allergy will benefit both my work and my personal
life

I believe that the disclosure of accurate allergen information to custo-
mers with a food allergy will decrease the likelihood of a food allergic 23 (5.1) 14 (3.1) 30 (6.7) 143 (31.8) 240(533) 4.25+1.06
reaction

21 (4.7) 14 (3.1) 31(6.9) 122 (27.1)  262(58.2) 4.31+1.04

I believe that knowledge about food allergies would make me more

confident about handling food at my workplace 16 (3.6) 19 (4.2) 19(42)  138(30.7) 258(57.3) 4.34+0.99

I believe appropriate precautions can be taken to avoid cross-contact

between foads at my workplace 11 (2.4) 22 (4.9) 35(7.8)  128(28.4) 254(56.4) 4.31% 0.90

It is important to me that accurate information about food ingredients
is provided to customers with a food allergy

I think studies on food allergy have an important place in order to en-
sure food safety

207 (46) 130 (28.9) 56(12.4) 22 (4.9) 35(7.8) 3.96 + 1.19

11 (2.4) 13 (2.9) 24(53)  93(20.7) 309(68.7) 4.50% 0.90

Scale for statements: SD= Strongly Disagree; D= Disagree; N= Neutral; A= Agree; SA= Strongly Agree
*SD; standard deviation
** Jtem was reversely coded
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Table 6: Mean scores of items in practice towards food allergy (1: Never to 5: Always) (n = 450)

n (%)
Practice Statements (a = 0.81) Never Rarely Sometimes Usually Always Mean = SD
I wash my hands thoroughly with soap and water and
wear a fresh pair of gloves before preparing an allergen- 12 (2.7) 2(0.4) 24 (5.3) 69 (15.3) 343 (76.1)  4.62+0.83
free meal.
I wear clean uniforms in food preparation. 22 (4.9) 9 (2.0) 12 (2.7) 76 (16.9) 331(73.8) 4.52+1.05
I use cap or bone when preparing food. 9 (2.0) 11(2.4) 92 61 (13.5) 360 (79.8)  4.67 +0.80
;ls;g;: ailergen-free foods and allergen foods in the same 225 (50) 60 (13.4) 25 (5.5) 41 9.1) 99 (22) 3.60 £ 1.07
If a mistake is made when preparing a meal for a food
allergic customer, I remake the food. 17 (3.8) 11(2.4) 19 4.2) 109 (24.2) 294 (65.2) 4.44+0.96
When preparing fried food for patrons with a food al-
lergy, I make sure that I change the oil in the deep fryer 28 (6.2) 17 (3.8) 13 (3.1) 108 (23.9) 284 (63) 4.32+1.12
to prevent cross contact.
I clean all the utensils before preparing food to prevent 6(1.3) 20 (4.3) 16 (4) 103 (22.8) 305(67.6)  4.51%0.85
cross-contact.
T'use separate equipment (tongs, ladles) forhandlingal- 31 ¢ o) 55 (115)  26(53) 93(20.6)  248(552) 4.05%1.30
lergen-containing foods.
I use clean and sanitized equipment and utensils at my
workplace to prevent cross-contact between allergens. 22(4.9) 15(3.30) 184 13 @25.0) 282(625)  437+1.05
I prepare allergen-free foods to prevent cross-contact. 43 (9.5) 16 (3.5) 18 (4) 105 (23.3) 268 (594) 4.19+1.26
When preparing the eight most common foqd allergens, I 37(8.2) 54(12) 27(6) 104 (23.1) 228 (50.6) 3.96+1.33
pay more attention to food processing practices.
I check the ingredients and read the contents before us-
ing the packaged foods. 15(3.3) 12 (2.7) 20 (4.4) 93 (20.6) 311 (69) 4.49 £0.94
If one of my customers has a food allergy, I check again
to make sure that the food is prepared safely and does 26 (5.8) 20 (4.4) 19 (4.2) 105 (23.3) 280 (62.1) 4.31+1.12

not contain allergens.
* Item was reversely coded

Table 7: Correlation among knowledge, attitudes, and practices of participants (n=450)

Knowledge Attitude Practice
Knowledge R 1.000
P 0.000
Attitude R 0.242%* 1.000
P 0.000 0.000
Practice R 0.199** 0.339** 1.000
P 0.000 0.000 0.000

*<0.05; **<0.01

lergenic foods. Choi and Rajagopal (2013) reported that par-
ticipants working in a university foodservice operation were
knowledgeable about food allergy; however, most of them
lacked knowledge about top eight food allergens from a par-

In our study, the participants were able to define egg (93.3%),
milk (90.2%), shellfish (86.4%), fish (81.3%), wheat (80.9%)
and soy (80.7%) as the most common allergens at high per-
centages. As different results, in the studies of Tathi and
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Akoglu (2020) and Sogut et al. (2015), which were conducted
with restaurant staff in Turkey, it was reported that most par-
ticipants were not able to identify the eight most common al-

ticular allergen list.

In similar studies conducted on food allergy, areas that need
improvement are like those in previous studies. One of them
is the finding that the participants lacked a sufficient level of
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knowledge and practice on the difference between food al-
lergy and food intolerance. Nonallergic food reactions, such
as food intolerance, are commonly mistaken as food allergies
(Seth et al., 2020). Features related to the ingredients of the
food, or the enzymatic functions of the digestive system play
a role in food intolerance. Food allergies affect the immune
system, yet food intolerance affects the digestive system.
While food intolerance is not life-threatening, food allergy
can lead to death (FARE, 2020). Participants’ poor rate of
correct answers about the differences between food allergy
and intolerance showed that they had insufficient knowledge
on this subject. One of the most remarkable findings is that
the vast majority of participants (90.7%) included gluten in
the most common allergen group, although it was not an al-
lergen. This is another result supporting that the difference
between food allergy and intolerance is not fully compre-
hended. Similarly, Kwon and Lee (2012) and Lee and Sozen
(2018) found that employees lacked knowledge about the dif-
ference between food allergy and food intolerance. Another
striking result is that almost half of the participants did not
know that food allergy is a fatal reaction. In contrast, Dupuis
et al. (2016) showed that nearly all restaurant staff participat-
ing in their study knew that food allergy is a fatal reaction.
This result indicated that food handlers should definitely be
made aware of this situation, which has such serious conse-
quences.

In our study, it was observed that the participants received
poor scores in effectively handling food allergy emergencies.
Similarly, Madsen et al. (2010) indicated that food handlers
without sufficient knowledge on food allergies were more
likely to inappropriately handle food allergy emergencies or
address the needs of allergic customers. Considering that the
most serious food allergy reactions and fatalities occur among
adults (Bock et. al., 2001), the emergency responds con-
ducted by employees prove to be crucial.

As another aspect that needs to be fixed with the participants,
it has been determined that there is a lack of knowledge and
practice regarding cross-contact. It was determined that the
participants received low scores regarding cross-contact in
food allergy knowledge and practice statements. Similarly,
Kwon et al. (2020) found that participants’ food allergy
knowledge in general was high (82.3%), but they lacked suf-
ficient knowledge about cross-contact. It is crucial for food
handlers to have sufficient knowledge of cross-contact to re-
duce the risks posed by food allergies. On the other hand, in-
dividuals with food allergies should caution service staff
about allergy while dining at the restaurant and share respon-
sibility for preventing food allergy cases.

Food allergy knowledge and practice scores of food handlers
who received food allergy training at workplace were found

to be significantly higher than those with no training. In the
study of Bailey et al. (2014), the knowledge level of employ-
ees officially with no former training on food allergy in-
creased from 82% to 91% after food allergy training. In addi-
tion, the percentage of participants to identify at least three
common allergens increased from 9% to 64%. These results
reveal the necessity of staff training in order to increase the
level of knowledge on food allergy. Since there is still no ob-
ligation for food allergy training in Turkey, there is lack of
training on the subject as seen in this study. In numerous stud-
ies, the significance of increasing food allergy knowledge of
food service employees through education is particularly em-
phasized (Choi and Rajagopal, 2013; Shafie and Azman,
2015). Although it is highlighted that food allergy training
should be given within the context of food safety trainings,
there are some challenges in the implementation of food al-
lergy training such as cost of training employees, high turno-
ver, time constraints, and indifference of employees towards
food allergies (Choi and Rajagopal, 2013).

In the correlation analysis, it was determined that the
knowledge, attitude, and practice of the participants were cor-
related. A positive change in any of the variables leads to a
positive change in other variables as well. Accordingly, it can
be asserted that if the food handlers had sufficient knowledge
about food allergy, this would reflect positively on their atti-
tudes and practices. Therefore, kitchen managers in charge in
the hotels should put emphasis on in-service training and
raise food allergy awareness among staff. It is anticipated that
such efforts may have a positive impact on practices in im-
proving food allergy knowledge and that the higher level of
attitude of the staff will also reflect on their practices. In a
similar study, Tatli and Akoglu (2020) reported that the in-
crease in food allergy knowledge level of restaurant employ-
ees will positively affect their attitudes and practices in en-
suring food safety. Unlike this study, Ansari-Lari et al. (2010)
reported that there is a positive correlation between know-
ledge-attitude but a negative correlation between knowledge-
practice and attitude- practice. Similarly, Clayton et al.
(2002), Seaman and Eves (2010) stated that food safety train-
ing is not effective on practice and attitude.

Conclusion

This study provided information on food allergy knowledge,
attitudes and practices of the food handlers working in five-
star hotels in Turkey. Examining the participants’ mean
scores for knowledge, attitudes, and practices, it was found
that they had moderate knowledge, positive attitude, and low
risk practices. In addition, it was identified that the partici-
pants had deficiencies in particular issues such as cross-con-
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tact, effective handling of food allergy emergencies, the dis-
tinction between intolerance and allergy, and the conse-
quences of allergic reactions. It was found that more than half
of the food handlers received food allergy training and the
fact that level of knowledge turned out to be moderate em-
phasizes the importance of training on food allergy. Results
strongly emphasize the need for continuous interventions,
training and regulations of food safety to enhance food han-
dlers' knowledge and improve food safety in hotels. Food
handlers working in hotels in Turkey attach importance to
food allergies; however, necessary measures should be taken
for a more effective implementation. Most of the research on
food allergy in Turkey has been carried out made in the form
of review articles or pediatrics studies. Survey-based studies
aimed at measuring the knowledge, attitude and practice of
food handlers mostly remained in the background. Therefore,
in the future, such studies should be carried out to raise food
allergy awareness. The recent increase in allergic diseases
should be taken into consideration and due importance should
be placed in this regard. It is necessary to draw attention to
the fact that food allergies are a growing food safety and pub-
lic health problem, and their prevalence in our country should
be examined, individuals at risk should be identified, and pre-
ventive measures should be taken. The involvement of gov-
ernment agencies is also important for the development of ed-
ucational campaigns for consumers regarding this issue.
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ABSTRACT

In this study, physical (cooking time, water absorption, cooking loss and color), chemical (proxi-
mate composition, pH, total phenolic content, mineral matter (Ca, K, Fe, Mg and Zn)), textural
(hardness and adhesiveness) and sensory (color, taste, flavor, appearance, hardness, adhesiveness
and overall acceptability) attributes were determined in different types of noodles produced from
siyez wheat flour, kale powder and chia seed mucilage. Results were statistically evaluated using
SAS software. The optimal cooking time for the noodles were 20 min and cooking loss varied
between 8.36-12.22%. Kale powder and chia mucilage addition decreased L* and a* values of the
noodles. Ash, crude fiber, mineral matter and total phenolic contents of the noodles were higher
and fat contents of the noodles were lower than the control sample. Hardness and adhesiveness of
the noodles were decreased by addition of the kale powder at 10%. The noodles with higher hard-
ness and lower adhesiveness were preferred by the panelists in sensory evaluation. Increasing the
kale powder level in the noodle formulation from 5% to 10% resulted in higher color scores. How-
ever, the control sample was the most preferred sample in terms of taste.

Keywords: Einkorn, Freeze-dried powder, Mucilage, Turkish noodle
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Introduction

Noodles have been produced in various contents and shapes
and consumed widely in many Asian countries since ancient
times. As become an internationally accepted food, world-
wide consumption of noodle has been gradually increasing.
Taste, nutritional content, easy and safe consumption, long
shelf life and affordable prices of noodles have increased
their popularity (Gulia ef al., 2014). Noodles have been also
produced and consumed widely in Anatolia. Although indus-
trial-based production of Turkish noodles (eriste) has been
made in Turkey, they are made in rural areas and consumed
locally. Noodles are usually prepared with three main ingre-
dients; flour, water and salt. Noodle production steps are mix-
ing, resting, dough rolling, thinning, cutting and drying, re-
spectively (Bilgigli, 2009; Levent, 2019). Noodle quality var-
ies depending on the characteristics of the raw materials used
in production. Important quality features used in the evalua-
tion of noodle quality are color, flavor, texture and cooking
quality. The structure of the cooked noodles should remain
firm and not lose too much solid matter in cooking water. Ad-
ditionally, they should not become sticky when standing after
cooking (Khouryieh et al., 2006). Wheat flour used as a raw
material in noodle production is generally rich in starch; but
the dietary fiber content of the flour is usually low. Thus, ad-
dition of fiber rich ingredients, especially fruit and vegeta-
bles, into baked products will improve their nutritional prop-
erties and also have positive effects on human health (Wani
et al., 2013). As a cold climate plant, kale is resistant to
drought and has a wide production area in the world. It is the
most typical winter vegetable grown and consumed in Tur-
key, especially in the Eastern Black Sea Region. Kale pro-
duction of Turkey was 56 thousand tonnes in 2020 (TUIK,
2021). This vegetable is a very important source of phenolic
compounds. It is beneficial for eyes, skin and respiratory sys-
tem thanks to its B-carotene, provitamin A, lutein and zeaxan-
thin compounds. It is a good source of calcium (35-300
mg/100 g), magnesium (20-123 mg/100 g), iron (0.7-1.5
mg/100 g), copper (2-116 pg/100 g) and potassium (188-873
mg/100 g). In addition, it contains 2-5% protein, 0.5-4% fi-
ber, 0.4-1.3% lipid, 1-10% carbohydrate and 1.55-2.18% ash
depending on the environmental and growing factors (Acik-
goz and Deveci, 2011; Pathirana et al., 2017; Samec et al.,
2019).

Chia is a seed originated from Mexico and Northern Guate-
mala. Chia seed contains 20-22% protein, 30-35% fat, 25-
41% carbohydrate, 18-30% crude fiber (mainly cellulose,
pentosans and lignin) and 4-6% ash. Chia seed is balanced in
terms of essential amino acid composition and rich in poly-
unsaturated fatty acids mainly omega-3 (17.8-20.4%) and
omega-6 (5.2-5.7%). Additionally, it is a good source in
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terms of total dietary fiber (35%) that contains high amount
of'insoluble dietary fiber (Munoz et al., 2013; Zettel and Hitz-
mann, 2018; Grancieri et al., 2019). Besides its nutritional
content, chia seed also has important technological functions
in food industry. The seed can form a gel structure called mu-
cilage that surrounds the seed coat when the seed is immersed
in an aqueous medium. This structure is composed mainly of
soluble fiber and used as fat replacer, stabilizer and thickener
agent in food products (Zettel et al., 2015; Chavan et al.,
2017; Fernandes and Salas-Mellado, 2017; Menga et al.,
2017). Einkorn (Siyez) is the oldest known diploid type of
wheat which was first cultivated in Karacadag region of Tur-
key approximately 10,000 years ago. Nowadays, it has been
grown in Turkey, Balkan countries, Germany, Switzerland,
France, Spain and Italy (Brandolini and Hidalgo, 2011). Ein-
korn has higher content of ash (2.1-2.8%) and significant ad-
vantages in terms of both protein (15-23%) and mineral con-
tent, especially manganese (34.4-68.2 mg/kg), zinc (42.7-
71.1 mg/kg), iron (37.2-62.6 mg/kg), copper (4.9-8.3 mg/kg)
and selenium (99-279 ug/kg), compared to other types of
wheat. In addition, it contains more yellow pigments such as
lutein and carotenoid than the other types of wheat. However,
dietary fiber content (8.7%) is lower than the other cultivated
wheats (12.5%) (Lgje et al., 2003; Brandolini and Hidalgo,
2011; Zaharieva and Monneveux, 2018). It has been reported
that einkorn was used in noodle (Levent, 2019), bread (Bran-
dolini and Hidalgo, 2011), pasta (Brandolini et al., 2018) and
cookie (Nakov et al., 2018) production.

The object of this study was to promote consumption of ein-
korn wheat (siyez) and regional vegetable (kale) as an ingre-
dient in Turkish noodle (eriste) and to improve the health ben-
efits of noodles for consumers in terms of high fiber and min-
eral content. Further, using chia mucilage as an egg replacer
in the noodle production was also aimed.

Materials and Methods

Materials

All chemicals were of high purity grade and supplied by
Sigma-Aldrich (Steinheim, Germany). Siyez wheat flour,
kale leaves, table salt and chia seeds were purchased from the
local market in Trabzon, Turkey. Chia mucilage was ex-
tracted according to Coorey et al. (2014) with some modifi-
cations. Chia seeds were ground by a spice grinder and sieved
through a 0.6 mm sieve. Then, 5 g of ground chia seeds were
placed in a 1 L beaker and distilled water was added in 1:20
proportion (w:v). The seed-water mixture was stirred with a
magnetic stirrer at 1000 rpm for 4 h. The extraction was per-
formed at room temperature (261 °C). After extraction, the
mixture was centrifuged at 4500 rpm for 50 min at 26+1 °C.


https://doi.org/10.3153/FH22004

Research Article

Food Health 8(1), 35-45 (2022) e https://doi.org/10.3153/FH22004

Chia seed and mucilage mixture (chia mucilage) was ob-
tained by removing the water accumulated in the upper layer.
Freeze-drying was carried out in a freeze dryer (Labconco
FreeZone, USA) at Central Research Laboratory of Recep
Tayyip Erdogan University. Kale leaves were homogenized
and frozen at -20 °C for 24 hours and then placed on the trays
of the freeze dryer. The homogenized leaves were dried to a
water content of below 10% (9.47+0.06%). The freeze-dried
(-80 °C, 3x107 torr) leaves were ground by a spice grinder
and sieved through a 0.6 mm sieve.

Preparation of Noodles

Noodles production was carried out according to a previous
study applied by Bilgigli et al. (2009) with some modifica-
tions. Noodles were prepared with the formulations given in
Table 1. Siyez wheat flour (100 g) and salt (1 g) were kept at
constant level for each treatment. The raw materials were
mixed by using a mixer (Prochef X1, Schafer, Germany) for
5 min at medium speed and then rested for 15 min. After rest-
ing, the dough was passed through a noodle machine (Atlas
150, Marcato, Italy) with the roller gap reduced gradually to
get dough sheets 2 mm in thickness and 6 mm in width. Then,
the dough sheet was cut into 4 cm in length. The cut product
was dried for 17 hours at 40 °C. After drying, the noodles
were cooled to room temperature (26=1 °C) in desiccator and
analyzed for further analysis. Control sample was produced
by the same preparation procedure with 100 g of siyez wheat
flour, 20 g of whole liquid egg, 1 g of salt and 40 mL of water.

Cooking Properties

The cooking properties (cooking time, water absorption and
cooking loss) were determined according to AACC method
66-50 (Anonymous, 2000). For the cooking time, approxi-
mately 25 g of noodles were cooked in 250 mL of boiling
distilled water in a 400 mL beaker and the cooking times were

determined by crushing cooked noodles between a pair of
glass plates until the opaque core in the noodle strand disap-
peared during cooking (every 1 min). For the cooking loss,
25 g of noodles was weighted into 250 mL of boiling distilled
water in a 400 mL beaker and cooked for 20 min. Cooking
water was collected in a 500 mL graduated cylinder and made
to volume 350 mL with distilled water. A liquid of 50 mL was
dried in a conventional oven at 105 °C until constant weight
was obtained. The residue was weighted and the cooking loss
was calculated as a percentage of the starting material. For
the water absorption, the cooked samples were drained for 5
min until no dripping was observed and then the weights were
recorded. The water absorption was expressed as the weight
ratio of the cooked noodles to the uncooked noodles.

Color Measurement

The color of uncooked and cooked noodles were measured
with a chroma meter (Konica Minolta CR400, Japan) using
CIE L* (lightness), a* (redness-greenness), b* (yellowness-
blueness) color measurement system. A standard white plate
was used for calibration. After calibration, two noodle strands
were stacked together and three readings were taken on each
side of the both uncooked and cooked noodles (Niu et al.,
2014).

Chemical Analysis

The proximate composition of dried noodles was determined
according to the ICC methods. Moisture and ash content were
determined after drying in a conventional oven at 100 °C
(ICC, 1976) and combustion in a muffle furnace at 550 °C,
respectively (ICC, 1990) until constant weight was obtained.
Protein and fat content were determined by Kjeldahl method
(ICC, 1994) and Soxhlet method (ICC, 1984), respectively.
Crude fiber content was determined by gravimetric method
(ICC, 1972).

Table 1. Formulation of noodles with kale powder, chia mucilage and water

Sample code  Kale powder (g)  Chia mucilage (g) Water (mL)
KL1 5 20 30
KL2 5 20 40
KL3 5 30 20
KL4 5 30 30
KL5 10 20 30
KL6 10 20 40
KL7 10 30 20
KLS8 10 30 30
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pPH

After uncooked noodles were ground to a size that can pass
through a sieve with a hole size of 1 mm, 10 g of sample was
mixed with 100 mL distilled water and stirred using a mag-
netic stirrer. The pH value of the filtrate that filtered through
a coarse filter paper was measured by a pH meter (Jenco
6173, USA) (Ho and Dahri, 2016).

Total Phenolic Content

Total phenolic content was determined according to the
method applied by Menga et al. (2017). After grinding, 1 g of
sample was extracted with 8 ml of a mixture contained meth-
anol/distilled water/HC1 (80:19:1 v/v/v) for 30 min with or-
bital shaker (GFL 3005, Germany). After that, the extract was
centrifuged at 4000 rpm for 15 min. Then, 200 pL of the ex-
tract was added to the tubes containing 1.5 mL of 10-fold di-
luted Folin-Ciocalteu reagent. The tubes were mixed and kept
for 5 min. Later, 1.5 mL of sodium carbonate solution (6%)
was added to the mixture and the mixture was kept at room
temperature (26+1 °C) for 90 min. After incubation, the ab-
sorbance of the mixture was measured at 725 nm. The results
were expressed as mg gallic acid/g dry matter.

Mineral Content

Finely ground noodle samples (0.5 g) were digested with a
mixture of HNO; (4 mL, 65%), H,O» (1 mL, 30%) and deion-
ized water (3 mL) in a microwave digestion system (Speed-
wave, Berghof, Germany). The mixture was mineralized at
170 °C during 30 min. After digestion, the samples were
cooled to room temperature (26=1 °C) and diluted up to 25
mL with deionized water (Nascimento et al., 2014). The ele-
ments including Ca, K, Fe, Mg and Zn were determined using
ICP-OES (Optima 7000 DV, Pelkin Elmer, USA) at Central
Research Laboratory of Recep Tayyip Erdogan University.
Measurements were performed at the following emission
lines (nm): Ca (317.933), K (766.490), Fe (238.204), Mg
(285.213) and Zn (206.200).

Textural Properties

The textural parameters (hardness and adhesiveness) of the
cooked noodles were determined by using a texture analyzer
(TA-XTPlus, UK) with 50 kg load cell at Central Research
Laboratory of Ordu University. The method was applied ac-
cording to Application Study NOO2/P35 with some modifi-
cations (SMS, 2000). The noodles (25 g) were cooked for the
optimal cooking time and evaluated within 5 min after cook-
ing. Superficial water layer on the noodle strands was soaked
with filter paper. Two strands of cooked noodles were put on
top of each other and were compressed by a cylindrical probe
(3.6 cm dia) until to get 50% in strain. Pre-test speed, test

speed and post-test speed were set as 1 mm/s and trigger force
was setas 5 g.

Sensory Evaluation

Thirty semi-trained panelists from the Department of Food
Engineering at Avrasya University participated in sensory
analysis. The sensory evaluation of the cooked noodles was
performed using five-point hedonic scale (1: very bad and 5:
very good). Cooked noodles were evaluated for color, taste,
flavor, appearance, hardness and adhesiveness. The samples
were served on white plates and coded with different three-
digit random numbers. Drinking water was served to panel-
ists for rinsing during evaluation.

Statistical Analysis

All data obtained in this study were analyzed with SAS sta-
tistical software (SAS Institute Inc., Cary, NC, USA) using
analysis of variance (ANOVA). Significance was defined at
P< 0.05 by using Duncan’s multiple range tests.

Results and Discussion

In this study, the optimum cooking times of the KL samples
were not significantly affected by the evaluated treatments
and were within the range of the control sample. The dry mat-
ter content of the uncooked control sample was the lowest
(92.60%), whereas the dry matter content of the KL samples
produced with the addition of 5% (KL1, 2, 3, 4) and 10%
(KLS5, 6, 7, 8) kale powder were between 93.47-93.80% and
94.33-94.64%, respectively (Table 2). Table 2 shows water
absorption and cooking loss of the noodles. Generally, the
quality of noodle can be evaluated by cooking parameters in
terms of low cooking loss and high water absorption and by
textural parameters in terms of high hardness and low adhe-
siveness (Piwinska ef al., 2016). As mentioned before, cook-
ing losses indicated the amount of dry matter passed into the
cooking water. Cooking loss values of the KL samples were
between 9.41-12.22%, whereas the value of the control sam-
ple was 8.36%. There was no significant difference in terms
of cooking loss values among themselves of KL 1-2-3-4-5 or
among themselves of KL6-7-8. Foshia et al. (2015) and
Bouasla and Wojtowicz (2019) were explained that the
starch-gluten network could be weakened because of higher
fiber content; therefore the release of dry matter into the
cooking water was increased. On the other hand, at constant
chia mucilage level, it was observed that the water absorption
was higher in the KL samples which had higher water level
in the noodle formulation prepared with either 5% or 10%
kale powder. Additionally, increasing chia mucilage amount
from 20 g to 30 g resulted in higher water absorption at con-
stant water level in the noodle formulation. When the inter-
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action between chia mucilage and water amount was evalu-
ated, the formulations with 20 g of chia mucilage and 40 mL
of water (KL2 and KL6) showed the highest water absorp-
tion. Moreover, a slight increase in water absorption was ob-
served by adding kale powder into the noodle formulation.
For instance, the mean values in the water absorption of the
KL samples produced with the addition of 5% (KL1, 2, 3, 4)
and 10% (KL5, 6, 7, 8) kale powder were 155.91% and
157.41%, respectively (Table 2). Due to higher fiber content,
the KL samples gained the ability of higher water absorption
than the control sample. Similar results were reported by Fo-
shia et al. (2015) and Bouasla and Wojtowicz (2019).

The results of the textural characteristics of cooked noodles
are presented in Table 2. The hardness and adhesiveness were
influenced significantly (P<0.05) by the level of kale powder
and water in the noodle formulation. Formation of gluten ma-
trix plays a major role in texture development of pasta and
also noodle products. Further, water is another important fac-
tor for defining the stability and quality of these products
through interaction of water with other molecules existed in
the structure (Carini et al., 2012). It was observed that in-
creasing the level of kale powder in the noodle formulation
resulted in decreased hardness and adhesiveness values of the
noodles, whereas increasing the level of chia mucilage had no
significant effect on the textural parameters. It could be asso-
ciated with fiber content of the kale that caused weaker gluten
network. Also, increasing the level of water in the noodle for-
mulation decreased the hardness and increased the adhesive-
ness of the cooked noodles. As reported similarly by Park and
Baik (2002), hardness was significantly affected by water ab-
sorption parameter and a reduction in water absorption was
resulted in harder noodles.

It was observed that pH of the control sample (6.3140.02)
was the highest and that of the KL samples was decreased
depending on increased level of kale powder. The noodles
made with 5% kale powder exhibited significantly (P<0.05)
higher pH (5.8840.02) than those made with 10%
(5.67+0.02). There was no significant difference in terms of
pH values among themselves of KI.1-2-3-4 and among them-
selves of KL5-6-7-8 (Table 2). However, increasing amount
of chia mucilage in the noodle formulation from 20 gto 30 g
did not have a significant effect on pH value of the KL sam-
ples. The color values of the samples before and after cooking
are presented in Table 3 and Table 4, respectively. The results
indicate that addition of kale powder and chia mucilage had
a significant effect (P<0.05) on the color values of the KL
samples. It was determined that addition of the kale powder
into the noodle formulation decreased L* and a* values of
both uncooked and cooked samples significantly (P<0.05) in
comparison with control sample. That means the KL samples
were darker and greener because of natural pigment color of
the kale powder. Additionally, increasing the amount of chia
mucilage from 20 g to 30 g resulted in also decreased L* and
a* values. After cooking, L* value of the control sample was
increased, however there was no significant difference in
terms of a* and b* values. On the other side, all cooked KL
samples had increased L* values and also a* values as a con-
sequence of passing the natural coloring compounds into the
cooking water. The results obtained from the present study
were similar with the studies regarding the noodles made by
green tea powder and spinach puree reported by Li et al.
(2012) and Shere et al. (2018), respectively.

Table 2. Cooking properties and textural parameters of noodles

Sample pH Cooking Dry matter*  Cooking loss Water Hardness Adhesiveness
times (min) (%) (%) absorption (%) (2) (g.sec)

Control  6.31+0.04*  20.50+0.71  92.60+0.30¢ 8.36+0.12° 152.73+£3.22% 3969.64+148.51%  -62.47+4.46°
KL1 5.90£0.08° 20.50+0.71 93.47+0.27° 9.52+0.13° 150.32+0.58°  4267.24+289.55%® -111.72+5.40°¢
KL2 5.90+£0.08° 20.50+0.71  93.54+0.04¢ 9.42+0.03° 162.47+0.90*  4071.88+231.95%¢  -147.63+11.10°
KL3 5.86+0.09* 20.50+0.71  93.62+0.24° 9.41+0.19° 153.62+£1.15%®  4337.94+110.30*°  -120.19+7.32¢¢
KL4 5.88+0.01°  20.50+0.71 93.80+0.28" 9.96+0.03° 157.24+0.23%°  4256.29+49.97®>  -125.04+4.74%
KL5 5.70£0.01°  20.00£0.00  94.52+0.19* 10.26+0.54° 154.19£1.94®  3536.76+49.29°  -80.67+10.18%
KL6 5.67£0.02°  20.00£0.00 94.64+0.06* 11.38+0.55° 161.58+4.14*  3486.50+£72.29°  -103.10+21.25%¢
KL7 5.67+£0.02¢  20.00+£0.00 94.57+0.05° 11.554+0.53? 153.944+0.46® 3738.51+£128.24 -62.77+3.40°
KL8 5.67+0.02¢  20.00+0.00 94.33+0.01%® 12.2240.16° 159.94+1.15%  3444.68+111.06°  -87.04+5.66%¢

Meansstandard deviation. Different letters in the same column presented significant differences P<0.05.
*Dry matter values of uncooked samples
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Table 3. Color parameters of uncooked noodles

Research Article

Sample L* a* b*

Control 44.88+0.52* 4.56+0.19* 14.34+0.51%
KL1 40.79+0.47° -0.75+0.04° 14.55+0.29%
KL2 37.31+0.05¢ 0.53+0.04° 13.97+0.13°
KL3 38.94+0.03% -0.42+0.02¢ 13.19+0.01°¢
K14 38.32+0.02¢ 0.20+0.02° 14.13+0.05%
KLS5 41.04+0.08° -2.70+0.03" 14.79+0.01°
KL6 37.36+0.06° -2.01+0.018 14.10+0.02%
KL7 39.74+0.42¢ -1.97+0.04¢ 14.19+0.25%
KL8 33.754+0.29" -1.53+0.02° 12.01+0.24¢

Meantstandard deviation. Different letters in the same column presented significant differences P<0.05.

Table 4. Color parameters of cooked noodles

Sample L* a* b*

Control 50.32+0.52¢ 4.39+0.19° 14.28+0.51%®
KL1 42.27+0.54¢ -0.61+0.03%4 13.94:0.34%¢
KL2 44.24+0.39° -0.75+0.044 14.85+0.41°
KL3 41.73+0.23¢ -0.28+0.01° 13.41+0.11°
KL4 40.44+0.11¢ -0.40+0.01% 13.05+0.03¢
KLS5 38.54+0.31¢ -1.07+0.03f 14.01+0.28
KL6 39.13+0.34¢ -1.09+0.04¢ 14.74+0.25°
KL7 39.28+0.42° -1.04+0.11¢f 13.46+0.29
KLS8 36.40+0.11F -0.79+0.09% 13.20+0.08¢

Meantstandard deviation. Different letters in the same column presented significant differences P<0.05.

Color is one of the most essential quality attributes that di-
rectly has an impact on perception of consumers. Therefore,
colored products that produced by using natural compounds
have gained much attention day by day (Vimercati et al.,
2020). Results in Table 5 indicated that greener color oc-
curred within the noodles by the increased level of kale pow-
der influenced the color scores of the panelists positively.
There was no significant difference among the samples in
terms of appearance. The flavor scores were also affected

positively by adding kale powder, whereas the control sample
was the most preferred sample in terms of taste. Texture was
an important criterion that affected the final acceptance of the
consumers. In general, the samples with higher hardness and
lower adhesiveness according to textural analysis received
higher scores in sensory analysis in terms of hardness and ad-
hesiveness attributes. After the overall sensory appreciation
score of the control sample, KL1 and KL5 samples received
the highest scores among all samples.
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Table 5. Sensory evaluation of cooked noodles
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Sample Color Taste Flavor Appearance Hardness Adhesiveness Overall acceptability

Control  3.40+0.41°  3.70£0.36° 2.50+0.39°  3.5040.39° 3.10+0.38*°  3.05+0.40® 3.75+£0.29*

KL1 3.55£0.26* 2.95£0.26 2.45+0.27° 3.30+0.29®° 3.40+£0.23"  3.00+0.28" 3.35+0.20%

KL2 2.65+0.25%°  2,60+0.26° 2.50+0.31° 2.70+0.25® 2.65+0.27®  2.75+0.30% 2.70+0.26°

KL3 2.25+0.25"  3.00+0.35® 2.40+0.32° 2.45+0.31° 3.05+0.36®  2.75+0.30% 2.80+0.27°

KL4 2.10£0.31°¢  2.9540.32® 2.75+0.30* 2.45+0.29* 2.55+0.26°  2.50+0.27° 2.70+0.30°

KL5 3.40+£0.31*  3.20£0.34% 3.75£0.27*° 3.3540.33® 3.60+0.29*  3.60+0.30° 3.45+0.32%

KL6 3.10+£0.34%®  2.75+0.34® 3.30+£0.37%® 3.25+0.32%° 3.05+0.34®  3.35+0.33% 3.15+0.24%

KL7 3.054+0.34%  2.90+0.33% 3.05+£0.37°® 3.00+0.35®® 2.85+0.33%  2.90+0.32% 2.95+0.32%

KL8 3.5540.31*  2.70+0.33% 3.05+0.34% 3.35+0.32%° 2.95+0.33%*  3,00+0.29% 3.00+0.32%
Meantstandard deviation. Different letters in the same column presented significant differences P<0.05.

Table 6. Chemical composition (dry basis) of uncooked noodles

Control KL1 KL5

Ash (g/100 g) 2.81+£0.01°¢ 3.33+0.01° 4.06+0.02*

Crude fiber (g/100 g) 2.0840.02¢ 2.7440.03° 3.05+0.02*

Crude protein (g/100 g) 14.97+0.09* 14.14+0.10° 14.91+0.132

Crude fat (g/100 g) 6.17+0.06* 4.45+0.05¢ 4.88+0.04°

Ca (mg/100 g) 50.00+0.26¢ 249.52+1.54° 438.97+6.24*

K (mg/100 g) 367.545.05¢ 564.37+2.02° 672.37+£7.15%

Mg (mg/100 g) 111.42+2.31° 161.67+1.73° 177.63+£3.24%

Fe (mg/100 g) 4.00+0.02° 6.49+0.10? 6.58+0.09°

Zn (mg/100 g) 4.23+0.02° 5.61+0.05° 5.91+0.072

Total phenolic content (mg gallic acid/g) 1.06+0.07¢ 1.61+0.02° 1.9740.10°

Meantstandard deviation. Different letters in the same column presented significant differences P<0.05.

According to the sensory evaluation, KL 1 and KL5 were se-
lected for further analyses to determine nutritional composi-
tion of the noodles. It was determined that the compositions
of the KL samples were significantly (P<0.05) affected by the
increased level of kale powder (Table 6). Control sample
showed higher moisture and crude fat content than KL1 and
KL5. As expected, significant increases in the ash and crude
fiber contents were obtained in the noodles with the addition
of kale powder. The ash content increased from 2.81% to
3.33% and 4.06% with the addition of kale powder at 5% and
10%, respectively. In addition, crude fiber contents increased
from 2.08% to 2.74% and 3.05% with the addition of kale
powder at 5% and 10%, respectively. However, there was no
significant difference between the control sample and KLS5 in
terms of crude protein content. Moreover, higher level of kale
powder addition into the noodle formulation increased the
protein content of the KL samples. Besides its high fiber con-
tent, kale has significant concentration of essential minerals
and medium level of protein (Acikgoz and Deveci, 2011; Vi-
mercati et al., 2020). Further, chia is also a rich source of
valuable proteins (Mufioz et al., 2013). Therefore, the protein
contents of the KLL1 and KL5 samples were at the same level

with that of the control sample which produced with egg.
Crude fat content was the highest in the control sample pos-
sibly due to egg content and there was a decrease in crude fat
content approximately 28% and 21% in KL1 and KL5 sam-
ples, respectively, compared to the control sample. Low-fat
products were produced by using chia mucilage as a fat sub-
stitute in pound cake (Ferrari Felisberto et al., 2015) and
cookie (Punia and Dhull, 2019) formulation.

Results showed that addition of kale powder and chia muci-
lage into the noodle formulation enhanced the nutritional
quality of the noodles by increasing the mineral content. As
reported by Jahangir et al. (2009), kale was a good source of
mineral matters among the green leafy vegetables. There was
a significant increase in mineral content of KL samples with
the addition of kale powder into the noodle formulation. The
mineral content of the KL samples produced with 10% of'kale
powder had the highest values in terms of K, followed by Ca
and Mg. This result could be attributed to the high K, Ca and
Mg content of kale (Jahangir et al., 2009; Acikgoz and
Deveci, 2011; Vimercati et al., 2020). Among the minerals,
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the most increment (76%) was observed in Ca content by in-
creasing the kale powder level in the noodle formulation from
5% to 10%. Similar to previous study (Morais et al., 2020),
kale flour provided a significant increase in Ca content in
cookie production. Besides macro nutrients, content of Fe and
Zn as micro nutrients in the KL samples (KL.1 and KL5) were
also higher than those of the control sample. However, there
was no significant difference in terms of Fe content between
KL1 and KLS5. According to recommended daily intake val-
ues of the mineral matters, per 100 g of KLL1 and KL5 could
be a good source in terms of nutrients (Anonymous, 2016).
Ferioli et al. (2013) reported that geographic origin and grow-
ing environment had a major effect on phenolic content of
fresh kale. The kale used in our study collected from Macka
district of Trabzon in Turkey and the total phenolic content
was 4.56 + 0.07 mg gallic acid/g dry matters. As seen in Table
6, the addition of kale powder increased the content of total
phenolic in the KL samples. Compared to the control sample,
total phenolic content of the KL samples increased 55% and
84% with addition of kale powder at 5% and 10%, respec-
tively. There was no significant difference in terms of total
phenolic content values among themselves of KLL1-2-3-4 or
among themselves of KL5-6-7-8.

Conclusion

The physical qualities of the noodles in terms of cooking
properties (cooking loss and water absorption) showed sig-
nificant differences between the treatments. Cooking loss of
the control sample was the lowest and the water absorption of
the KL samples produced with 20 g of chia mucilage and 40
mL of water was the highest. The textural properties were af-
fected by both the water content in the formulations and the
water absorption values of the samples. Although the control
sample showed the highest score in taste, increasing level of
kale powder positively affected the appreciation of the panel-
ists in terms of color and also flavor. Higher content of ash,
crude fiber and also mineral matter (especially in Ca and K)
was obtained with the addition of kale powder and chia mu-
cilage into the noodle formulation. Further, decreased content
of crude fat resulted in lower calorie in the samples. Addi-
tionally, increasing level of kale powder had a positive effect
on the functional properties of the noodles in terms of total
phenolic content. Consequently, the noodle produced with 10
% of kale powder, 20 g of chia mucilage and 30 mL of water
was the most preferred by the panelists in terms of sensory
attributes and its nutritional value was the highest.
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ABSTRACT

It was aimed to evaluate the effects of different ingredients on total antioxidant status (TAS) and
total oxidant status (TOS) of the brewed Brazil mild roasted coffee. Sugar, sucralose, butter, co-
conut-oil, animal and plant-based milk types were added and milk types&sweeteners were com-
bined separately. TAS and TOS were measured and oxidative stress indice (OSI) was calculated.
TAS value of coffee with whole milk was the highest among all coffee types. TOS values of coffee
with soy milk, with soy milk+sugar and soy milk+sucralose were lower than all other coffee types.
When compared to OSI values, coffee with soy milk, with soy milk+sugar and soy milk+sucralose
had the lowest OSI values among all coffee types. Moreover, addition of coconut-oil to coffee
samples increased the TOS and OSI values of coffees. While the TOS and OSI of the sugar and
sucralose addition were found higher in comparison to plain coffee; TOS and OSI of the sucralose
addition was lower than those sugar combinations. In conclusion, the OSI of the coffee may change
depending on the alterations of chemical structures and nutritional matrices by the added ingredi-
ents. The addition of soy milk or sucralose instead of sugar or whole cow milk instead of oil-based
ingredients could be a promising strategy of reducing the oxidative capacity.

Keywords: Coffee, Milk, Sugar, Antioxidant, Oxidant
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Introduction

Coffee is one of the most popular beverages due to its aroma
and potential health effects worldwide (Samoggia & Riedel,
2019). Coffee compounds such as caffeine, chlorogenic ac-
ids, trigonelline, tryptophan alkaloids, diterpenes and other
secondary metabolites are mainly responsible for its health
benefits (Hu, Wang, Zhang, & Qiu, 2019). To date, numerous
studies have suggested that acute or habitual coffee consump-
tion has been positively related with multiple health outcomes
with its antioxidant, anti-inflammatory, anticancer and anti-
diabetic properties due to having such large bioactive chemi-
cal compounds (Poole et al., 2017).

Recently it has been hypothesized that coffee has a potential
protective role of against oxidative stress mediators and asso-
ciated diseases. Martini et al. (2016) reported that chronic
consumption of coffee may increase some antioxidant bi-
omarkers (glutathione levels) and reduce the levels of Deox-
yribonucleic acid (DNA) damage (Daniela Martini et al.,
2016). In another study, daily 400 mL coffee consumption for
8 weeks contained medium or high chlorogenic acids (CGAs)
increased plasma antioxidant capacity without any detri-
mental effect on vascular function in healthy adults
(Agudelo-Ochoa et al., 2016). On the other hand, receiving 3
or 5 cups of study coffee (freshly brewed Arabica coffee us-
ing a filter machine and drunk for 2 times/day as 1-2 cups or
2-3 cups) or control (water) for 8 weeks had no beneficial
effect on either DNA or plasma lipid levels (Shaposhnikov et
al., 2018). However, CGAs the main phenolic component of
coffee is primarily responsible of health benefits and has been
associated with reduction in oxidative stress and conse-
quently inflammation and chronic disease prevention like
cancer and diabetes. (Tajik, Tajik, Mack, & Enck, 2017). Fur-
thermore, other brewed coffee components such as some
types of advanced glycation end products (AGEs) and/or co-
lonic metabolites may responsible to inhibit plenty of dis-
cases caused by oxidative damage as well (Goémez-Ruiz,
Leake, & Ames, 2007; Yanagimoto, Ochi, Lee, & Shibamoto,
2004).

Roasting, manufacturing processes and preparation methods
can alter antioxidant and phenolic substances of coffee (del
Castillo, Ames, & Gordon, 2002; Niseteo, Komes, BelS¢ak-
Cvitanovi¢, Horzi¢, & Budec¢, 2012). Coffee can be con-
sumed either plain or with desired flavoring ingredients such
as sweeteners and/or milk (Samoggia & Riedel, 2019). Nutri-
tional value of the consumption trends of beverages are usu-
ally ignored in exploring the health effects of consumption
habits. However, active substances of coffee can interact with
additives and thus alterations might occur within its health
benefits (Nakilcioglu-Tasg, 2018; Niseteo et al., 2012). Sugar

addition to Turkish coffee while cooking is shown to reduce
antioxidant capacity (Nakilcioglu-Tas, 2018). In vitro gastro-
intestinal digestion model showed milk addition can alter the
bioaccessibility of coffee phenolic compounds in addition
with particular processing methods (Quan et al., 2020). Ad-
ditionally, coffee added with milk that contains 7.1% of fat
increased chlorogenic acid bioaccessibility upon in vitro di-
gestion after using high-pressure homogenization (Alongi,
Calligaris, & Anese, 2019) suggesting higher milk fat en-
hances the bioaccessibility. On the other hand, milk additive
(25%) was found insignificant on coffee antioxidant status in
another study (Dupas, Marsset-Baglieri, Ordonaud, Ducept,
& Maillard, 2006). However, milk addition on coffee brews
decreased antioxidant capacity and polyphenolic content of
brews, which refers to potential interactions between poly-
phenols and milk nutrients (Niseteo et al., 2012). Further-
more, adding milk and sugar into decaffeinated coffee before
a high glycaemic index meal may positively effect on post-
prandial glycaemic and insulinaemic responses in healthy
adults (Tommy, Jennifer, Iris, Sit, & Louie, 2020).

Impact of additive ingredients while consuming coffee and its
health implications is poorly understood and results are con-
flicting. Especially, new trends like adding butter or coconut
oil into brewed coffee and their effects on oxidation status
have not been studied before. Since having important antiox-
idant properties, coffee might provide beneficial effects on
oxidative stress markers as well and hence, human health
(Martini et al., 2016). Therefore, we aimed to evaluate the
effects of different ingredients on antioxidant and oxidant
properties of brewed roasted coffee in the present study.

Materials and Methods
Sample Selection and Brewing Conditions

Roasted coffee beans (Brazil mild, roasted to 156-165 °C)
were supplied from a local coffee supplier. A coffee grinder
(Russell Hobbs 23120-56, United Kingdom) were used to ob-
tain grounded filter coffee. All samples were prepared with
filter coffee machine in compliance with The Specialty Cof-
fee Association’s (2020) coffee cupping standards within 5
minutes. According to this standards brewing were done with
the ratio of 8.25 +£0.25 grams (whole bean) coffee to 150 mL
water. Water temperature was 92.2-94.4 °C when poured on
grounds. Then, tempered glass cups were used for cupping.

Ingredients

It was prepared plain (black) filter coffee as described above
and added sugar (5 g), sucralose (0.5 g), butter (5 g), coconut
oil (5 g), ultra high temperature (UHT) cow milk types (20%
v/v, ~30 mL); whole milk, light milk, lactose-free milk, and
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UHT coconut milk and soy milk at room temperature. Addi-
tionally, milk types and sweeteners were combined sepa-
rately. Amount of milk was decided based on earlier literature
(Al-Ghafari et al., 2017; Dupas et al., 2006); while the others
were taken as one teaspoon (sucralose taken as equaling to
same amount of sucrose). All ingredients were purchased
from the local markets. Characteristics and nutrition facts of
added ingredients to coffee were given in Table 1. The final
temperatures of samples with ingredients were shown in Ta-
ble 2.

Sample Analyses

Brewed coffee was taken to tempered glass and added the in-
gredients. The final temperature of samples was measured.
Then, coffee samples collected into micro tubes and analyzed
immediately. All samples were analyzed in duplicate.

Measurement of Temperature

Water used for preparing coffee samples was heated using a
heat adjustable kettle with glass chamber (Rossman™), and
brewing temperatures were measured by a probe thermome-
ter (Arcone TP101™).

Measurement of Water-Soluble Dry Matter Content

A portable ATC Brix refractometer was used to measure of
dry matter of brewed coffee samples. Briefly, the zero-cali-
bration using distilled water was performed. Then, a few
drops of the sample were placed on the measurement prism.
The cover plate was closed for spreading the liquid across the
entire surface of the prism and avoided to produce any air
bubbles or dry spots. While holding the instrument under a
light source, the Brix concentration (°) was determined by the
intersection of the boundary of the light and dark fields on the
scale. After reading, the instrument was cleaned with distilled
water immediately.

Research Article

Analysis of Total Antioxidant Status (TAS) and Total
Oxidant Status (TOS)

Total antioxidant status (TAS) and total oxidant status (TOS)
of coffee samples were analyzed using commercially availa-
ble kits (Relassay, Turkey) and Mindray BS300 Auto Bio-
chemistry Analyzer™ following the kit protocol. Coffee sam-
ples were centrifuged (Selecta Centronic BLII) at 3000 rpm
for 2 minutes at 4 C. For the measurement of TAS values the
novel automated method were used based on the bleaching of
characteristic color of a more stable 2,2 Azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid (ABTS) radical cation
by antioxidants. The precision value of assay was lower than
3%. The change of absorbance at 660 nm is related with total
antioxidant level of the sample. The results were expressed as
mmol Trolox equivalent/L (Ozcan Erel, 2004).

For the measurement of TOS values, oxidants present in the
sample oxidized the ferrous ion-o-dianisidine complex to fer-
ric ion. The oxidation reaction was enhanced by glycerol mol-
ecules abundantly present in the reaction medium. The ferric
ion produced a colored complex with xylenol orange in an
acidic medium. The color intensity, measured by spectropho-
tometrically in 530 nm, was related to the total amount of ox-
idant molecules present in the sample. The assay was cali-
brated with hydrogen peroxide and the results were expressed
in terms of micro molar hydrogen peroxide equivalent per li-
ter (mol H,O, equivalent/L) (O. Erel, 2005).

Calculation of Oxidative Stress Index (OSI)

Oxidative stress index (OSI) were used as an indicator of ox-
idative stress (the ratio of TOS to TAS) calculated using the
following formula (Yumru et al., 2009): OSI (arbitrary unit)
=TOS (umol H>O; equivalent/L) / TAS (umol Trolox equiv-
alent/L).

Table 1. Characteristics and nutrition facts of added ingredients

Nutrition Facts (g/100 g)

Ingredients Brand Carbohydrate Sugars Fat SFA Protein Fiber
Sugar A 99.9 99.9 - - - -
Sucralose B 98.8 7.1 - - - -
Butter C 0.8 N/A 82 51.3 0.6 N/A
Coconut oil D - - 100 93 - N/A
Whole milk C 4.5 4.5 33 2.1 3.0 N/A
Light milk C 5.0 5.0 0.1 - 3.1 N/A
Lactose-free milk C 4.7 4.7 1.5 0.9 3.0 N/A
Coconut milk E 2.7 1.9 0.9 0.9 0.1 0.1
Soy milk E 2.5 2.5 1.8 0.3 3.0 0.5

SFA: Saturated fatty acids, N/A: Not available
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Statistical Analysis

All data were analyzed using SPSS 22.0 statistical package
program. Arithmetic mean and standard deviation values (X
+SD) are given as descriptive statistics for variables. Kruskal-
Wallis test was to determine differences among TAS, TOS
and OSI values of different coffee samples. Moreover, pair-
wise comparisons of OSI values among coffee types were
shown with Mann-Whitney U test. Statistically significance
level was accepted as p<0.05 for all analyses.

Results and Discussion

Coffee is one the most consumed beverages on a global scale
due to its flavor and certain potential effects (Wang & Ho,
2009). Many people add some ingredients to coffee instead
of consuming it plain in order to obtain a smooth taste or to
increase its flavor and health contributions (Al-Ghafari et al.,
2017). However, information about the effects of the added
ingredients on coffee, which is known for its polyphenol and
antioxidant capacity, is limited, and research in this regard
still continues. On this context, the study was conducted in
order to investigate the effects of adding ingredients with
very different chemical properties and matrices on their own
and/or in combination on the antioxidant/oxidant status of
coffee in a wide range.

Table 2. Temperature (°C), dry matter content (Brix’), TAS (mmol/L), TOS (umol/L) and OSI values of roasted
coffee with added ingredients brewed with filter coffee machine

Ingredients and quantity Temperature Dry matter TAS TOS OSI
(°C) (Brix®) (mmol/L) (nmol/L)

Black (just brewed coffee) 61.8 1.336 2.97+0.00 49.11+7.29 1.65+0.25
Sweeteners

Sugar (5 g) 46.8 1.349 2.98+0.01 59.97+2.42 2.024+0.08

Sucralose (0.5 g) 48.2 1.336 2.97+0.01 52.38+1.01 1.77+0.03
Fats and QOils

Butter (5 g) 42.7 1.336 2.98+0.00 48.33+6.16 1.62+0.21

Coconut oil (5 g) 41.1 N/A 2.96+0.01 55.54+1.50 1.87+0.05
Milks

Whole milk (30 mL) 429 1.342 3.12+0.04 36.32+3.69 1.16£0.10

Light milk (30 mL) 39.1 1.338 3.03+0.01 34.96+3.93 1.1620.13

Lactose free milk (30 mL) 42.8 1.340 3.04+0.00 30.24+1.09 0.99+0.04

Coconut milk (30 mL) 39.5 1.337 3.00+0.01 42.99+4.59 1.43£0.15

Soy milk (30 mL) 40.8 1.338 2.92+0.01 6.58+0.27 0.23£0.01
Milk with sweeteners
Whole milk (30 mL) with sugar (5 g) 394 1.353 3.16+0.01 38.48+0.31 1.22+0.01
Light milk (30 mL) with sugar (5 g) 41.4 1.353 3.04+0.02 36.14+3.41 1.1940.12
Lactose free milk (30 mL) with sugar (5 g) 40.3 1.350 3.04+0.00 36.51+£2.62 1.20+0.09
Coconut milk (30 mL) with sugar (5 g) 39.8 1.347 3.02+0.02 46.54+3.36 1.54+0.10
Soy milk (30 mL) with sugar (5 g) 393 1.347 2.92+0.01 6.41+0.61 0.2240.02
Whole milk (30 mL) with sucralose (0.5 g) 41.1 1.341 3.09+0.06 33.80+1.59 1.09+0.03
Light milk (30 mL) with sucralose (0.5 g) 41.1 1.339 3.04+0.02 36.78+2.70 1.21+0.10
Lactose free milk (30 mL) with sucralose (0.5 g) 42.8 1.340 3.04+0.00 34.92+0.01 1.15+0.00
Coconut milk (30 mL) with sucralose (0.5 g) 43.5 1.336 3.02+0.03 39.56+0.79 1.31£0.01
Soy milk (30 mL) with sucralose (0.5 g) 40.5 1.339 2.88+0.00 4.62+0.59 0.16+0.02
p value* p=0.000 p=0.000 p=0.000

Dry matter: Water soluble dry matter content, TAS: Total antioxidant status, TOS: Total oxidant status, OSI: Oxidative stress index, N/A:

Not available
*Kruskal Wallis test
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In the present study, TAS value of plain/black Brazilian mild
roasted coffee brewed with filter coffee machine was deter-
mined to be 2.97 £0.00 mmol/L (Table 2). Before it is roasted,
the green coffee bean has a complex matrix of carbohydrate
(~60% in dry substance), lipid (8%—18% in dry substance),
protein, peptide and free amino acid (9%—16% in dry sub-
stance), caffeine and trigonelline, theobromine, theophylline.
It is reported that coffee bean contains 6-10% polyphenol in
dry substance, that the most dominant of these polyphenols
are chlorogenic acids (CGAs) — including the caffeoylquinic
acids (CQAs), especially 5-CQA, and that it contains feru-
loylquinic acids and dicaffeoylquinic acids in less amounts
(Acar-Tek, Agagiindiiz, & Ayhan, 2018). It has also been re-
ported that coffee polyphenols, especially chlorogenic acid,
have health improving anti-inflammatory, anticarcinogenic,
antidiabetic, and antihypertension effects. Besides, there is
evidence that chlorogenic acid protects vascular endothelial
cells and reduces metabolic syndrome risk by increasing en-
dothelial nitric oxide synthase expression and nitric oxide
generation with its antioxidant properties (Yamagata, 2018).
Although partial reductions and/or transformations may oc-
cur in these components following the roasting of coffee
beans (180-250 °C), coffee continues to show its antioxidant
activity (Acar-Tek et al., 2018; Richelle, Tavazzi, & Offord,
2001) In a study in which the effects of the production and
roasting conditions of coffee on the antioxidant effects of cof-
fee brews were investigated, it was reported that especially
light and medium roasted coffee brews had the highest anti-
oxidant activity compared to dark coffee, and that they might
protect cells from oxidative stress damages (Duarte, Abreu,
Menezes, Santos, & Gouvéa, 2005). Similarly, as it was
aimed to examine the antioxidant activities of coffee brews in
this study, medium roasting method was employed. Further-
more, when antioxidant activity and bioactive substances are
handled, extraction mechanisms in obtaining coffee brews
play an important role as well (Caprioli, Cortese, Sagratini,
& Vittori, 2015). Filtering method is one of the leading ex-
traction techniques in terms of the antioxidant activity of cof-
fee. In a study that supports this, the antioxidant capacities of
the aqueous spent coffee extracts were determined as 46.0-
102.3% (filter), 59.2-85.6% (espresso), and <42% (plunger)
(Bravo et al., 2012). The results of this study reflect the re-
sults of brewing method using filter coffee machine.

One of the most significant findings of this study was that the
added milk types could change the antioxidant/oxidant capac-
ity of coffee in different ways depending on the fractions and
sources/types of milk (Table 2, Figure 1). In the study, it was
determined that the antioxidant activities of the coffee types
(with/without sucralose) to which various cow milk fractions
(whole, light, lactose-free), especially whole cow milk
(20%), were added were significantly higher compared to
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other coffee types, including black coffee (Table 2). Among
the ingredients that can be added to coffee, especially milk is
one of the leading ingredients due to its nutritional composi-
tion (protein, fat, sugars and vitamins-minerals). Milk is a
food product that contains many essential nutrients as well as
many components with antioxidant effects. Protein fractions
in milk, especially casein, show antioxidant activity (Fardet
& Rock, 2018). Antioxidant enzymes in milk, such as super-
oxide dismutase (SOD), catalase (CAT) and glutathione pe-
roxidase (GSH-Px) and conjugated linoleic acid, coenzyme
Q10, vitamins C, E, A and D3, equol, uric acid, carotenoids,
and minerals contribute to the antioxidant activity of milk
(Fardet & Rock, 2018; Khan et al., 2019). However, when
milk is added to coffee, milk proteins such as whey and casein
interact with coffee polyphenols by forming a complex. This
condition may have an effect on functional and nutritional
properties of coffee (Al-Ghafari et al., 2017). Similar to this
study, in a study, it was determined that milk added to coffee
by 10% and 20% enhanced the scavenging of 2,2-diphenyl-
1-pycrylhydrazyl (DPPH) or decreased the metal chelating
and metal reducing activity of polyphenol (Al-Ghafari et al.,
2017). In contrast to this study, it was determined that adding
milk to instant coffee brews decreased the total phenol and
chlorogenic acid variety components, and ABTS and ferric-
reducing antioxidant power (FRAP) antioxidant activities
(Niseteo et al., 2012). Even in a study, addition of fresh whole
milk or evaporated milk affected antioxidant activity through
different mechanisms due to solid substance ingredients (fat
and protein) (Alsufiani, 2017). In another study conducted,
it was determined that when milk was added to coffee by
25%, approximately 40% of chlorogenic acid in coffee was
in a bonded condition and its bioavailability decreased, but
that addition of milk did not have a significant effect on cof-
fee’s DPPH and 2-2'-azobis (2-amidinopropane) dihydro-
chloride (AAPH)-antioxidant effect (Dupas et al., 2006). As
issues such as the type of coffee and the amount of added milk
mostly are not clearly stated, and a standard evaluation
method is not used, it becomes difficult to evaluate the stud-
ies. Also, the studies conducted in the literature mostly fo-
cused on how the milk added to coffee changed the bioavail-
ability of coffee (Duarte & Farah, 2011; Quan et al., 2020;
Renouf et al., 2010). In a study conducted, it was reported
that addition of whole milk did not change the overall bioa-
vailability of coffee polyphenols, but that sugar and non-dairy
creamer affected the maximum plasma concentration-C(max)
of coffee polyphenols and the time needed to reach C(max)-
T(max) (Renouf et al., 2010). In another study, consumption
of coffee and milk together was determined to decrease the
bioavailability of chlorogenic acid and metabolites (40% vs
68%) compared to consuming coffee plain (Duarte & Farah,
2011). In yet another study, the effect of addition of milk in
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different matrices (skimmed milk and whole milk) on antiox-
idant capacity in in vitro gastrointestinal digestion model and
the bio-accessibility of phenolics was investigated, and fol-
lowing the additions of milk, the antioxidant capacity of all
samples were reduced or did not change. However, it was de-
termined that especially the addition of whole milk displayed
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better phenolic bio-accessibility compared to skimmed milk
(Quan et al., 2020). These results shed light on the necessity
in future studies for a focus not only on nutritional matrix and
capacity changes, but also on how it changes bioavailability
and antioxidant capacity in different models.
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Figure 1. The OSI values of coffee samples with different ingredients. Pairwise comparisons of coffee groups according to OSI (Mann

Whitney U test, p<0.05): 1) OSI of the coffee “with whole milk” was statistically lower than OSI of the “black coffee”, “coffee
with sugar”, “with sucralose”, “with butter” and “with coconut 0il”. 2) OSI of the coffee “with light milk” was statistically lower
than OSI of the “coffee with sugar” and “with coconut oil”. 3) OSI of the coffee “with lactose-free milk” was statistically lower
than OSI of the “black coffee”, “coffee with sugar”, “with sucralose”, “with butter”, “with coconut oil”, “with coconut milk”

and with coconut milk+sugar”. 4) OSI of the coffee “with soy milk”, “with soy milk+sugar” and “with soy milk+sucralose”

were statistically lower than OSI of the “black coffee”, “coffee with sugar”,

CEINT3

with sucralose”, “with butter”, “with coconut oil”,

“with coconut milk”, with coconut milk+sugar” and “with coconut milk+sucralose

Reactive oxygen species (ROS) are formed during cellular
metabolism of macronutrient elements in energy production.
As they are highly reactive molecules, lipids cause damage to
biological structures such as proteins, polysaccharides, and
DNA. Under normal physiological conditions, antioxidants
can block the harmful effects of ROS, but in case of an im-
balance between ROS and antioxidant defense mechanisms,
oxidative stress can occur (Kalyanaraman, 2013). One of the
important findings of this study was that the added ingredi-
ents could change oxidant activity/oxidative stress rather than

antioxidant activity (Table 2, Figure 1). TOS value and OSI
value of plain/black roasted coffee brewed with filter coffee
machines was found to be 49.11 +7.29 pmol/L and 1.65
+0.25, respectively, and especially addition of soy milk from
plant-based milk types (sucralose and sugar combinations in-
cluded) decreased these values significantly. Soybean and
soy products have a matrix composed of bioactive compo-
nents such as saponins, protease inhibitors, phytic acid and
isoflavones (Barrett, 2006). Soy bean stands out with its high
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isoflavones content (McCue, Horii, & Shetty, 2004). Isofla-
vones, also known as phytoestrogens, are compounds with
estrogen-like structures (Barrett, 2006). Polyphenols are
mostly found in the form of glucosides (daidzin and genistin)
and aglycones (daidzein and genistein), and the antioxidant
activity of soy bonds with these compounds (McCue et al.,
2004). In a similar study to the present study, the antioxidant
capability of UHT soy milk was found to be higher compared
to normal UHT milk, and it was claimed that these antioxi-
dant properties could not be explained only by phenolic com-
pounds, and that peptides and amino-acids in soy milk result-
ing from the UHT production process could also display an-
tioxidant properties (Baghbadorani et al., 2017). In another
study conducted, it was reported that adding soy milk to tea
types increased and/or did not change total antioxidant activ-
ity, but that it could be a better alternative in terms of antiox-
idant activity compared to bovine milk (Ryan & Sutherland,
2011). It was reported that when green coffee extract was en-
hanced with soy milk (0.025-1 mg), phenolic substance con-
tent increased up to 70 %, and that the antiradical activity and
reducing power increased by 2 to 10 times (Seczyk, Swieca,
& Gawlik-Dziki, 2017). In another study carried out, con-
sumption of probiotic soymilk with the dosage of 200 mL per
day by Type 2 diabetic kidney patients improved their oxida-
tive stress markers (Miraghajani, Zaghian, Mirlohi, Feizi, &
Ghiasvand, 2017). As reported in other studies as well, it is
thought that the antioxidant content and activity of soy is the
main reason for the positive effect of soymilk on oxidative
stress in this study.

In the present study, another finding was that the oxidant sta-
tus and oxidative stress of coffee samples added with sugar
and sucralose (single or in combination) were found to be
higher in comparison to coffee samples with no addition (Ta-
ble 2, Figure 1). In a similar study conducted on Turkish-style
coffee brews, it was determined that light roasted coffee had
higher polyphenol content, but that medium roasted coffee
brews showed higher antioxidant capacity, and that especially
those without sugar provided more health benefits
(Nakilcioglu-Tas, 2018). On the other hand, in another study,
addition of sugar, milk, and lemon juice to green tea was de-
termined not to change the antioxidant capacity of tea infu-
sions significantly (Bartoszek, Polak, & Chorazewski, 2018).
Again, in a study on black tea, it was observed that radical
scavenging activity of black tea was the highest, followed by
black tea + sugar and black tea + milk+sugar (Sharma, Vijay
Kumar, & Jagan Mohan Rao, 2008). Even in a study, it was
determined that alternative sweeteners to refined sugar such
as dark and blackstrap molasses (FRAP: 4.6 to 4.9
mmol/100g), maple syrup, brown sugar, and honey (FRAP:
0.2 to 0.7 mmol/100g) had higher antioxidant activities
(Phillips, Carlsen, & Blomhoff, 2009). In this study too, it
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was determined that the use of sucralose, which is a non-nu-
tritive, zero-calorie artificial sweetener, instead of sugar
could be a better alternative in terms of oxidative status and
stress (Table 2, Figure 1). Sucralose, 600 times sweeter than
sugar, is a chlorinated (three chlorine atoms replace three hy-
droxyl groups) sugar substitute approved by the U.S. Food
and Drug Administration (AlDeeb, Mahgoub, & Foda, 2013).
Although there is an accumulated literature regarding the use
of artificial sweeteners like sucralose in the struggle against
obesity (Khan, 2015), there is almost no information on its
potential antioxidant/oxidative effects. Though the health ef-
fects of these sweeteners are still being discussed, it was
found in this study that they had more promising effects in
terms of oxidative status in comparison to common table
sugar. This situation can be associated with the fact that con-
sumers put less amounts of sucralose than common table
sugar equivalent to the taste of sugar in order to consume their
coffee for sensorial reasons.

In this study, the oxidant status and oxidative stress of espe-
cially coffee samples with coconut oil addition (single or in
combination) were found to be higher (Table 2, Figure 1).
Coconut oil is an edible oil that is extracted from the kernel
of mature coconuts harvested from the coconut palm. Coco-
nut oil has an increasing popularity recently due to its bioac-
tive substance and particularly medium-chain fatty acids con-
tent (Wallace, 2019). However, there are contradictory find-
ings regarding its effects on health and nutrition, especially
on blood lipids (Boateng, Ansong, Owusu, & Steiner-Asiedu,
2016). In the literature, it is stated that coconut oil intake
should not exceed 10% of total caloric intake, especially due
to its saturated fatty acid content and cardiometabolic profile.
It was also determined in the same study that its addition to
coffee samples was not a good strategy in terms of oxidative
status (Santos, Howell, Earnest, & Teixeira, 2019). For those
who are fond of its flavor, coconut milk consumption could
be a better choice instead of consuming oil fraction.

Conclusion

In conclusion, in this study, in which the effect of ingredients
with different chemical structure and nutritional matrix on the
antioxidant and oxidant status of brewed coffee was investi-
gated and it was determined that mostly the oxidant status/ox-
idative stress of coffee rather than its antioxidant capacity
could change depending on the added ingredients.

There are some limitations in this study. The first of these
limitations is that characterization of nutrients and bioactive
substances which may affect the antioxidant/oxidant capacity
of coffee samples was not conducted in this study. Secondly,
all antioxidant/oxidant capacity values of coffee samples
added ingredients found in this study could not be compared
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since there was not any similar study related to some ingredi-
ents in the literature. Thirdly, this study only reflects the re-
sults of the filtered- Brazilian mild roasted coffee. Therefore,
it is thought that the results obtained in this study may be par-
tially limited in the generalization of the all coffee types using
different beans, extraction and preparation methods. It is rec-
ommended to consider these conditions in future studies.
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ABSTRACT

The aim of this study was to determine the short-term effects of animal and plant-based milk con-
sumption on postprandial glycemia, toughness, food intake of healthy individuals. Cow milk and
soymilk were used as the test drink and commercial fruit juice as the control group. In the study
in which 19 healthy adult subjects participated, fasting blood glucose and postprandial blood glu-
cose analysed, visual analog scale and appetite were questioned. Then, 24-hour food comsumption
records were taken and energy and macronutrients were calculated and compared. While the high-
est energy intake was on the day that cow milk was consumed, no significant relationship was
found between test groups in terms of energy and macronutrient intake (p>0.05). It was determined
that the difference between fasting and postprandial blood glucose was in the week in which the
highest cow milk was consumed and this change was significant (p< 0.05). It was thought that the
satiety effect of cow milk may be higher than that of soy milk due to its animal protein and satu-
rated fat content.

Keywords: Appetite, Blood glucose, Cow milk, Satiety, Soymilk
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Introduction

Animal milk is defined as the non-colostrum secretion pro-
duced by the mammary glands of healthy mammals to feed
their young after birth and can be secreted from 15 days be-
fore to 5 days after birth (Godden, 2008). Milk consumption
from domestic animals can be attributed to the seventh mil-
lennium BC in Northwest Anatolia (Evershed et al., 2008).
Since then, consumption of milk and its use as a food ingre-
dient, especially cow milk, have emerged and proliferated on
every inhabited continent, playing an important role in the
diet of people of all ages (Evershed et al., 2008; Wijesinha-
Bettoni and Burlingame, 2013).

It is stated that milk and dairy products with a content rich in
calcium play an important role in the protection of cardiovas-
cular diseases, high blood pressure, osteoporosis, type 2 dia-
betes, stroke and colon cancer in adults, and in the healthy
development of bones and teeth in childhood and adolescence
periods. In the Turkish Dietary Guidelines (TDG), our na-
tional nutrition guideline, it is recommended to consume
three servings of milk and dairy products daily for adult men
and women aged 18-49 years (TDG, 2016). Global milk pro-
duction is projected to increase by 23% compared to 2013
global production level for the year 2025 worldwide. Demand
growth is expected to occur mainly in Africa, South Asia and
East Asia (FAO, 2016). The global plant based milk market
is expected to triple in 2025 with a growth rate of 12.5% and
reach a market volume of 24.6 billion United States Dollar
(USD). The largest share in this market is soy milk (Haas et
al., 2019). In our country, according to the results of the most
recent Turkey Nutrition and Health Survey (TNHS) (2017),
the frequency of those who consume pasteurized milk as cow
milk every day is 2.1%, the frequency of those who consume
ultra-high temperature (UHT) milk every day is 4.8%, and the
frequency of those who consume street milk every day is
3.7% (TNHS, 2019).

The definition of milk as an ingredient, beverage and nutrient
source has come under scrutiny in recent years, as the pres-
ence of many different plant-based milk-like beverages on the
market favors using the term "milk" to describe products for-
mulated to mimic and replace cow milk. Cow milk has been
studied recently due to its environmental effects and ethical
considerations regarding animal welfare. In addition to ethi-
cal issues related to the use of animals, health problems such
as dietary restrictions, allergies and lactose intolerance, and
sustainability as a current issue have affected consumer de-
mand for alternatives to cow milk (Sethi et al., 2016; Vanga
and Raghavan, 2018). In line with this demand, the widely
preferred options are plant-based milk substitutes, namely
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"plant-based milk". Plant-based milks are suspensions con-
taining plant substitutes dissolved in water and fragmented
plant material, and they resemble cow milk in appearance
(Erk et al., 2019). The main varieties are plant milks such as
soy, almond, rice and coconut milks, and less common hemp,
hazelnut, macadamia nut, flax, oat and spelled (Vanga and
Raghavan, 2018, Astolfi et al., 2020).

Plant-based milk alternatives are becoming increasingly pop-
ular, but most are nutritionally unbalanced compared to cow
milk. However, milk alternatives contain bioactive compo-
nents that have health-promoting properties and appeal to
conscious consumers. Therefore, their ingredients and effects
need to be carefully evaluated, as they can significantly affect
human health (Liu, 2004; Sethi et al., 2016).

Production of animal dairy products has a significant envi-
ronmental impact. The main environmental problems associ-
ated with milk production are soil degradation, air and water
pollution, and biodiversity loss (Haas et al., 2019). Plant-
based milks are often presented as a healthy, sustainable and
animal welfare-friendly alternative (Clayton, 2021). Accord-
ing to Chapman's research, when the environmental impact
of each milk type is examined, the results show that the car-
bon emission of cow milk per 200 mL is 0.63 kg, the land use
is 1.79 m? and the water consumption is 125.6 liters, while
the carbon emission for soy milk is 0.2 kg, land use is 0.13
m? and water consumption and has been shown to be 5.6 li-
ters (Chapman, 2021).

The great interest of nutritionists in soy milk is due to the fact
that it has a well-proportioned amino acid pattern compared
to other vegetable proteins and is an alternative to cow milk.
Soy milk has a nutritional composition comparable to cow
milk. Compared to the compositions of cow milk, soy milk
composition contains higher vegetable protein, iron, unsatu-
rated fatty acids and niacin, while the amounts of fat, carbo-
hydrates and calcium are lower. Its main advantage is that it
does not contain cholesterol and lactose and contains 0.25
mg/g total isoflavones on wet weight (Gursoy et al., 1999).

Due to the high protein content and fatty acid composition of
cow milk, satiety effects have been investigated and these
studies show that consumption of cow milk products can in-
crease satiety (Onvani et al., 2017). One mechanism explain-
ing the effect on satiety of dairy products concluded that,
given its rapid digestion and absorption, it is related to whey
protein resulting in increased plasma concentration of gut
hormones and total plasma amino acids (Anderson and
Moore, 2004; Boirie et al., 1997). Milk proteins are thought
to increase satiety and suppress short-term food intake com-
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pared to other sources, but the effect of milk proteins or ca-
sein is still unclear (Paddon-Jones et al., 2008). Whey protein
has been shown to suppress hunger more potently, resulting
in lower food intake compared to casein (Hall et al., 2003).
Therefore, the aim of this study is to investigate the effect of
consumption of animal and plant dairy products (cow milk
and soy milk) on satiety and postprandial blood glucose.

Materials and Methods

Research Location, Time and Sample Selection

The research was carried out in three consecutive weeks, on
the same days and times each week, between April 10 and
June 7, 2019. The research sample consists of 19 healthy fe-
male individuals aged between 18-25 years, without any
acute or chronic disease and not using chronic medication,
with a normal body mass index (BMI) range, without allergy
or intolerance to cow milk and soymilk. Ethical approval
(number: 10840098-604.01.01-E.14958, date: 06.05.2019)
from Istanbul Medipol University Non-Interventional Clini-
cal Research Ethics Committee and written consent form
were obtained from the participants.

General Plan of the Study

A total of 19 female were included in this study. The experi-
ment process lasted about three hours and was carried out at
one-week intervals. The same individuals participated in all
three experimental groups and came to the experiment site
after at least eight hours of overnight fasting. During the ex-
periment, in the laboratories of Istanbul Medipol University,

Table 1. Research Flow Chart

individuals sat and waited in the laboratory, and light activi-
ties such as reading books were allowed.

First, a questionnaire form containing general and demo-
graphic information and evaluating milk consumption habits
were filled, then fasting blood glucose levels were measured
and visual analog scale (VAS) was recorded. Afterwards, the
first meal, the test breakfast, was presented. All of the test
meals were consumed within 15 minutes. Subsequently, vis-
ual analog scale (VAS) responses were recorded every half
hour and blood glucose levels were measured at 120 minutes
after the first bite. The next day, the 24-hour food consump-
tion record was taken by the researchers by calling the indi-
viduals by phone. The research flowchart is summarized in
Table 1.

Energy and Macro Nutrient Content of Drinks and Test
Meal Given During the Experiment

For the test meal, breakfast, a sandwich consisting of two thin
slices of whole wheat bread (50 g) with tomato, cucumber
and lettuce and a test drink were served. The test drink was
given on the same day and at the same time each week, along
with the sandwich for three consecutive weeks, respectively,
cow milk (200 mL) in the first week, soymilk (200 mL) in the
second week, and mixed aroma containg fruit juice as com-
mercially prepared with no added sugar (200 mL) as the con-
trol group in the last week. Participants were informed about
the content of the meal they would consume. Carbohydrate,
protein and fat contents of three different breakfast test meals
are given in Table 2.

Hour Intervention

09:00

Filling out a questionnaire evaluating the voluntary consent form, general and

demographic information and milk consumption habits and determining the

fasting blood glucose of the individuals.

09:15-09:30

10:00 VAS application
10:30 VAS application
11:00 VAS application
11:30

Next Day 12.00  Obtaining a daily food consumption record

VAS application and test meal consumed within 15 minutes

VAS application and 2nd hour postprandial blood glucose determination
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Table 2. Energy and macronutrient content of test meals
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Groups Energy (kcal) Carbohydrate (g) Protein(g) Fat (g)
Cow Milk + Sandwich 232.8 31.44 10.6 6.9
Soy Milk + Sandwich 200.4 31.2 7 4.9
Juice + Sandwich 2144 35.6 4.6 0.9

Data Evaluation

The demographic information of the participants was col-
lected by answering the questions in the given questionnaire,
and body mass index (BMI) values were calculated by the
researchers. Blood glucose level was measured by glucome-
ter (Accu Check, USA) in the second blood drop taken from
the first capillary blood from the fingertip.

In this study, the visual analog scale (VAS) applied evaluate
the hunger, satiety, desire to eat and the amount they can eat.
The visual analog scale is a scale made by looking at food
requests according to appetite, satiety and taste. Classifica-
tions are determined by selecting the appropriate point from
both ends with a horizontal line of ten mm. The measure in
millimeters from the last point of the line to the marked place
was determined as VAS (Wewers and Lowe, 1990).

On the next day after the experiment, 24-hour food consump-
tion was recorded by the researcher using the retrospective
method. Energy and macronutrient consumption of individu-
als were calculated with the Nutrition Information System
(BeBiS) program (BeBiS, 2004).

Statistical Analysis

SPSS 22.0 statistical package program was used for the sta-
tistical evaluation of the data. Data obtained from individuals
are expressed as arithmetic mean (x), standard deviation (S),
number and percentage (%). The change between fasting and
postprandial blood glucose obtained from individuals was
evaluated using the Wilcoxon T test. VAS scores by weeks
and the change between total energy and macronutrient in-
takes were evaluated using the Friedman test. In statistical
analysis, the significance value within and between groups
was taken as p <0.05.

Results and Discussion

According to the results of the visual analog scale, at the end
of the two-hour period following the consumption of the test
meal, it was determined that the lowest hunger, desire to eat
and amount to eat scores and the highest satiety score were in
the cow milk group (Table 3). It was found that these values

for hunger and desire to eat significantly different at the end
of the two-hour period (p <0.05). Changes in satiety status
also showed a significant difference between cow milk and
other groups during the process (p <0.05). Visual analog scale
(VAS) applied at five different times in each application at 0,
30, 60, 90 and 120 minutes in order to understand how the
appetite parameters of individuals change depending on time,
shown in Table 3. Results can be shown in Figure 1-4. A re-
view was published by Bendtsen et al in 2013 to examine the
evidence from controlled clinical studies investigating the ef-
fects of milk protein consumption and other protein sources
on appetite regulation, energy expenditure and body weight.
According to this review, it has been observed that cow milk
protein is beneficial in increasing and maintaining weight loss
due to its effects on appetite regulation and energy expendi-
ture and whey protein, one of the milk proteins, has a more
satisfying effect in the short term and casein in the long term
(Bendtsen et al., 2013). According to a meta-analysis by On-
vani et al. in which 3617 human clinical studies of milk and
dairy products were reviewed and the effects on satiety and
food intake were examined in seven studies involving 237
participants, it was stated that there was a significant decrease
in hunger and there was a significant difference between
study heterogeneity. In subgroup analyzes based on interven-
tion dose, it was found that consumption of more than 500
ml/day dairy products significantly reduced hunger. It is said
to be associated with an insignificant reduction in dairy con-
sumption of less than 500 ml (Onvani et al., 2017). In a study
by Alfenas et al. conducted on appetite and energy metabo-
lism of different protein types in Brazil in 2009, a control
group formed using whey protein, casein protein, soy protein
and a comparison between them. As a result, casein protein
offers a stronger satiety power than whey protein, due to its
high dietary thermogenesis. It is stated that soy protein also
can have a significant effect on postprandial energy expendi-
ture compared to whey protein and control. It is highlighted
that whey protein consumption can be effective on body
weight and body fat control (Alfenas et al., 2010). In this
study, the lowest average visual analog scale score applied
every half hour determined that, the feeling of desire to eat
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was less when the individuals consumed cow milk. It was as- explained by the animal-derived protein and saturated fat
sumed that two studies point to similar results. This can be content of cow's milk.
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Figure 1. Time-dependent change of individual hunger scores
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Figure 2. Time-dependent change of individual satiety scores
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Eating Desire
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Figure 3. Time-dependent change of individual eating desire scores
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Figure 4. Time-dependent change of the amount that an individual can eat scores
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Table 3. Visual analog scale scores
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Cow Milk Soy Milk Fruit Juice p
Hunger Status
09.30 44.37+26.97 57.68+30.88 56.21+29.98 0.094
10.00 12.05+13.74 26.58+22.25 34.26+24.87 0.001
10.30 19.424+20.40 30.264+24.21 47.89+24.55 0.001
11.00 31.53+25.18 41.21£22.36 52.63+24.21 0.170
11.30 42.47+28.02 55.95+24.75 66.26+25.17 0.001
Satiety Status
09.30 31.11+26.44 30.84+24.97 30.63+24.72 0.841
10.00 77.37+15.24 63.21+22.78 53.16+27.00 0.001
10.30 68.26+20.16 59.68+25.37 40.79+26.15 0.001
11.00 51.89+23.11 49.36+24.73 32.79+18.44 0.033
11.30 42.21+£25.89 38.79+25.20 26.26+18.37 0.065
Eating Desire
09.30 52.16+19.59 58.84+28.51 61.89+23.68 0.029
10.00 24.74+18.26 31.47+24.05 33.324+23.16 0.201
10.30 27.26£19.66 32.53+23.25 49.37+£22.06 0.016
11.00 36.42+19.33 43.95+20.93 57.42+22.98 0.040
11.30 45.63+21.79 62.26+18.58 62.95+22.41 0.003
The Amount That an Individual Can Eat
09.30 52.00+£15.38 55.84+26.23 60.84+23.05 0.564
10.00 25.68+19.01 28.79+22.74 38.26+24.84 0.128
10.30 29.79+20.82 34.58+23.26 45.95+£24.62 0.008
11.00 42.32+23.36 42.89+21.50 53.37+21.84 0.175
11.30 48.68+24.13 57.53+16.87 62.11+21.70 0.075

Values are given as mean + standard deviation. p<0.05 was considered significant. Visual analog scale form is determined as linear line

length mm.
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The total energy intake and percentages of carbohydrate, pro-
tein and fat of the 24-hour food consumption records of the
individuals according to the groups are shown in Table 4. It
was found that the average daily energy intake of the individ-
uals participating in the study was 1872.26 £520.97 kcal on
the day they consumed cow milk as a test drink, 1721 +598.47
keal on the day they consumed soymilk, and 1702.42 £345.42
kcal on the day they consumed fruit juice. There is no signif-
icant difference between the average daily energy intakes ac-
cording to the groups (p> 0.05). In a study conducted with
individuals with low (<1 portion / day) or high (> 3 portions
/ day) milk consumption in which the effects of dairy con-
sumption on food intake and appetite were investigated. Con-
suming three portions of dairy products every day contributes
significantly to energy intake. It was observed that the in-
crease in energy intake was higher in men than in women and
that increased intake of dairy products did not cause a change
in feelings of satiety enough to compensate for the additional
calories taken (Hollis and Mattes, 2012). Considering the 24-
hour food consumption records of the individuals in the study
group, the highest total energy intake is the week of cow milk
consumption as the test drink, and the lowest is the week of
fruit juice consumption. The reason for the difference from
other studies in the literature may be related to the change in
food consumption of individuals within 24 hours according
to various environmental and sensory stimuli.

Fasting and postprandial blood glucose levels of the individ-
uals are given in Table 5. The postprandial blood glucose lev-
els of the individuals participating in the study were found as
103.42 + 11.59 mg/dl in the week that cow milk was con-
sumed, 97.84 + 11.15 mg/dl in the week that soymilk was
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consumed, and 95.47 + 9.82 mg/dl in the week fruit juice con-
sumed. It was determined that the change between fasting and
postprandial blood glucose for the week in which only cow
milk was consumed as a test drink was significant (p <0.05).
In a study published in 2011 in Greece by Vallianou et al. on
the effects of high blood glucose levels on hypertensive indi-
viduals' consumption of full-fat dairy products, 490 volun-
teers were included in the study. Multiple linear regression
models were applied to determine the effect of full-fat dairy
consumption on blood glucose levels considering age, gender
and BMI factors. As a result, it was found that full-fat dairy
products are associated with higher blood glucose levels;
however, they stated that the relationship between dairy
groups did not show any significance (Vallianou et al., 2011).
On the other hand, a study published in 2014 stated that low-
fat dairy products increase fasting blood glucose more than
full-fat dairy products (Anekwe and Rahkovsky, 2014). A
study conducted on thirty healthy individuals in 2017 com-
pared the effect of dairy products and a non-dairy beverage,
consumed together with carbohydrates on subjective appetite,
food intake and postprandial glycemia in healthy elderly
adults. Between the groups of soy drink, 2% cow milk,
cheese, yoghurt and the control group showed that there is no
difference in terms of nutritional intake (Law et al., 2017).
When compared with this study, it is seen that postprandial
blood glucose is in cow milk group as the highest, and the
difference between satiety and hunger levels is also the high-
est in the same group. The reason for this is thought that cow
milk has more carbohydrate and fat than soymilk, as well as
protein content of animal origin. However, the reason why
the other results are not meaningful may be that they are car-
ried out for a short time with a small number of people.

Table 4. 24-hour energy and macronutrient intake of individuals after the experiment

Total Energy (kcal) CHO % Protein % Fat % p*
Cow Milk  1872.26+520.97 46.47+5.28 14.31+2.56 39.26+4.60
Soy Milk 1721.00+£598.47 52.26+7.55 15.31£3.35 32.42+7.08 0.274
Fruit Juice 1702.42+345.42 45.47+6.04 14.94+2.43 39.89+7.37

* p value for total energy, Friedman test. Values are given as mean + standard deviation. p <0.05 was con-

sidered significant. CHO: Carbohydrate
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Table 5. Fasting and postprandial blood glucose levels of individuals

Fasting Blood Glucose Level (mg/dL) Postprandial Blood Glucose Level (mg/dL) p

Cow Milk 86.21+7.26 103.42+11.59 0.012
Soy Milk 87.68+9.40 97.84+11.15 0.731
Juice 88.15+8.14 95.47+9.82 0.277

Values are given as mean + standard deviation. p <0.05 was considered significant. Fasting and postprandial blood glucose

was determined in mg / dl by glucometer.

Some of the limitations of this study are that participants have
information about the content of meals consumed without
blinding, and that blood glucose levels were measured with a
glucometer, not with venous blood.

Conclusion

As a result of the study conducted to investigate the effects of
animal and plant-based milk on satiety, and postprandial glu-
cose levels; cow milk was found to cause higher feelings of
satiety and higher blood glucose levels after two hours com-
pared to soy milk and fruit juice as a control group. It is
thought that long term and more studies are needed on the
effects of various animal and plant-based milks on short-term
satiety, food intake, hunger and satiety.
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Propolis bal arilar1 tarafindan ¢esitli bitkilerden toplanan salgilarin, tiikiiriikk ve enzimle karisimin-
dan elde edilen ve kovanin dis etkenlere karsi korunmasi amaciyla kullanilan dogal bir tirtindiir.
Propolisin biyolojik 6zellikleri ve kimyasal bilesimi bitki kaynaklarina, toplandigi bolgeye ve top-
lanma zamanina gore degismekle birlikte bilesiminde fenolik bilesikler, aromatik asitler, ugucu
yaglar, mineral ve vitaminler yer almaktadir. Cesitli tedavi amaglariyla geleneksel tipta uzun sii-
redir kullanilmakta olan propolis, besinlerde de dogal bir koruyucu olarak kullanilma potansiye-
line sahiptir. Propolis et {iriinleri, kiimes hayvanlari, balik, siit {iriinleri, sebze ve meyveler, meyve
sular1 gibi bircok besinde mikrobiyal biiylimeyi yavaslatmasi, oksidasyonu azaltmasi, agirlik kay-
bin1 6nlemesi, mantar olusumunu ve ¢iiriimeyi engellemesi, tiriin stabilitesi saglamasi, raf 6mriinii
uzatmasi gibi koruyucu etkiler gosterebilmektedir. Bunun yaninda propolisin kendine has koku ve
tat 6zelliklerinin eklendikleri besinlerin duyusal kalitesini etkileyebilmesi besin endiistrisinde kul-
laniminin 6niinde engel olusturabilmektedir.

Anahtar Kelimeler: Propolis, Antimikrobiyal, Antioksidan, Besin koruma

ABSTRACT

Use of propolis in foods and its protective properties

Propolis is a natural mixture of saliva, enzymes and plant secretions which collected by bees from
various plants and used for protection of hives against external factors. Biological activities and
chemical composition of propolis may vary according to the plant sources, location and time, and
it contains phenolic compounds, aromatic acids, essential oils, minerals and vitamins. Propolis has
been used in traditional medicine for various therapeutic purposes, and it has a potential as a natu-
ral preservative in foods. Propolis may have various protective effects such as reducing microbial
growth and oxidation, preventing fungus, rotting and weight loss, maintaining product stability
and extending shelf life in meat, poultry, fish, dairy, vegetables, fruits and fruit juices during sto-
rage. However, propolis's unique odor and taste may alter the sensory quality of foods and that
may effect its use in the food industry negatively.

Keywords: Propolis, Antimicrobial, Antioxidant, Food preservation
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Giris

Propolis, bal arilarinin miisilaj, gum, recine gibi bitki salgilar
ve palmiye, ¢am, kizilagag, kavak, kayin, hus agaci gibi farkli
agag tilrlerinin yapraklarindan topladiklar1 maddelerin enzi-
matik salgi ile kanisimindan elde ettikleri bir maddedir
(Bankova vd., 1992). An tutkali olarak da bilinen propolis,
kovanlarin riizgar ve su gibi dis etkenlere ve istilacilara karsi
korunmasi, kovanlardaki bosluklarin kapatilmasi, ar1 larva-
lar1, bal depolari ve petekte olusabilecek mikrobiyal gelisimin
onlenmesi, kovanin uygun i¢ sicaklik ve nem degerlerinde tu-
tulmas1 amaciyla kullanilmaktadir (Pasupuleti vd., 2017).

Karakteristik bir kokusu ve tadi olan propolisin bilesimi top-
landig1 bolge kosullarina, toplanma zamanina ve {iretildigi
bitki cesidine gore degisiklik gostermektedir. Ornegin, Cin'de
iiretilen propolisin bitki kaynag1 cogunlukla kavak agaci iken,
Brezilya'da Baccharis bitkisidir. Bu farkliliklara bagli olarak
Cin kavak propolisinin ana bilesenlerini, flavonoid aglikon-
lar, fenolik asitler ve fenolik asit esterleri olustururken, Bre-
zilya propolisi, p-kumarik asit, asetofenonun prenile edilmis
tirevleri, diterpen ve flavonoidler bakimindan zengindir
(Yuan vd., 2020). Propolis genel olarak %50 regine ve bitki-
sel balsam, %30 ar1 mumu, %5 polen, %10 esansiyel ve aro-
matik yaglardan olusmakla birlikte, iceriginde 420'den fazla
bilesen tespit edilmistir. Propolisin ana bilesenleri arasinda
aromatik asitler (Sinamik asit, kafeik asit, ferulik asit), aro-
matik esterler (Sinamik ve kafeik asit etil esterleri), ugucu bi-
lesikler (Geraniol, nerol, farnesol, -eudesmol), aromatik bi-
lesikler (Vanilin), hidrokarbonlar (Eikosan, trikosan, penta-
kosan), steroidler (Kolinasterol, fukosterol, stigmasterol), en-
zimler (o-amilaz, B-amilaz), flavonoidler (Pinocembrin,
chrysin, galangin, apigenin, kaempferol), asitler (Palmitik
asit, melisik asit, serotik asitler), mineraller (Kalsiyum, po-
tasyum, magnezyum, sodyum, ¢inko, klor, demir), vitaminler
(Tiamin, riboflavin, pridoksin, C ve E vitamini) ve ugucu
yaglar (Monoterpenler ve seskiterpenler) yer almaktadir
(Kubiliene vd., 2015).

Ham propolis, kullanim 6ncesi ¢6ziicii ekstraksiyonu yoluyla
etanol, metanol, kloroform, eter, aseton ve su gibi ¢oziiciiler
kullanilarak ekstrakte edilmektedir. Propolis ekstresinin be-
sin destegi olarak farmasdtik alanda kullanimi yakin zamanda
yayginlagmakla birlikte dental iiriinler, krem, antiseptik yapi-
minda ve kozmetik iiriinlerde de kullanilmaktadir (Bankova
vd., 2016; Chandna vd., 2014). Bu yaygin kullaniminin ya-
ninda propolisin bilesimindeki fonksiyonel bilesenler ile be-
sinlerde dogal bir koruyucu olarak kullanilabilme potansiyeli
bulunmaktadir (Wagh, 2013). Bu derleme yazida giincel aras-
tirma sonuglarina gore propolisin besinlerde dogal koruyucu
olarak kullaniminin degerlendirilmesi amag¢lanmustir.

Propolisin Biyolojik Aktiviteleri

Propolisin insanlar tarafindan cesitli tedavi amaglarryla M.O.
300 yillarindan itibaren kullanildig1 bilinmektedir (Fokt vd.,
2010). Genel olarak propolisin antibakteriyel, antioksidan,
antifungal, antiinflamatuar, antiviral, anestezik, antitiimdral,
antiprotozoal, antikanser, antihipertansif ve anti hepatotoksik
aktiviteleri ile insan sagligi iizerine olumlu etkileri oldugu ka-
bul edilmektedir (Azemin vd., 2017). Ayrica propolisin, ¢ift-
lik hayvanlarimin biiylime performansi ve verimliligi {ize-
rinde iyilestirici etkileri bulunmaktadir (Bankova vd., 2016).

Propolis, bakterilerin boliinme ve protein sentezini durdurma,
hiicre duvari ve bakteriyel sitoplazmay1 yikma yoluyla bakte-
risidal bir ajan olarak etki edebilmekte ve antibakteriyel akti-
vite gosterebilmektedir (Fokt vd., 2010). Literatiirde, propo-
lisin yiiksek antioksidan bilegimi sayesinde serbest radikalleri
temizleme ve sondiirme, lipit peroksidasyonunu dnleme gibi
aktiviteler gosterdigini bildiren caligmalar yer almaktadir.
Ayrica propolisin, flavonoidler, 3-asetil pinobanksin, pino-
baksin, pinocembrin, p-kumarik asit ve kafeik asit gibi bile-
senler basta olmak iizere yapisindaki 26'dan fazla bilesenin
antifungal akitiviteye sahip oldugu gesitli caligmalarda goste-
rilmigtir (Fokt vd., 2010; Wagh, 2013). Propolisin bilesimi
cesitli faktorlere gore degisiklik gosterse de farkli bolgeler-
den toplanan propolis 6rneklerinin yiiksek biyolojik aktivite-
lerinin oldugu bildirilmistir (Bankova vd., 2016).

Propolisin Besinlerde Kullanimi

Gilintiimiizde saglikl1 ve dogal beslenme {izerine artan tiiketici
farkindaligi ile besinlerde yapay koruyucularin yerine antiok-
sidan ve antimikrobiyal ajan olarak aktivite gdsterebilen do-
gal katki maddelerini iceren {iriinlere yonelik talep gittikce
yayginlagmaktadir (Takwa vd., 2018). Dogal koruyucu ola-
rak besinlerdeki etkinligi incelenen maddelerden biri olan
propolis, kimyasal bilesimi ve biyoaktif 6zellikleri ile besin
endiistrisi i¢in giiglii bir potansiyele sahiptir. Propolisin bak-
teri, mantar, viriis gibi farkli mikroorganizmalar tizerindeki
etkisi ile ilgili cok sayida arastirma yapilmis, bu calismalarin
sonuglar1 propolisin bakterisidal, fungisidal, antiviral ve ne-
matisidal etkilerini gostermistir (Dogan ve Hayoglu, 2012).
Koruyucu katki maddeleri besinlere mikroorganizmalarin
iiremesini kontrol etmek amaciyla antimikrobiyal olarak; de-
polama sirasinda meydana gelen oksidasyonu ve bozulmay1
onlemek ve raf dmriinii uzatmak amaciyla antioksidan olarak
eklenmektedir. Propolis, antioksidan ve antimikrobiyal 6zel-
likleri bir arada iceren, toksisitesi diisitk dogal bir maddedir
(Bankova vd., 2016). Propolis besinlere ekleme, piiskiirtme
veya daldirma uygulanmalarinda ve besin kaplamalarinda

69


https://doi.org/10.3153/FH22007

70

Review Article

Food Health 8(1), 68-77 (2022)

kullanilarak iiriin stabilitesinin korunmasi, patojenlerin 6n-
lenmesi, saprofik mikrobiyotanin azaltilmasi ve raf dmriiniin
uzatilmasi gibi etkiler gosterebilmektedir (Silici ve Karaman,
2014; Viera vd., 2016).

1. Propolisin Besinlere Ekleme Yontemi ile
Kullanilmasi

Propolis, antimikrobiyal ve antioksidan koruma amaciyla
dogrudan besinlere eklenebilmektedir. Yapilan ¢caligmalar, et
iiriinlerine propolis eklenmesinin besin kaynakli patojenlerin
bliylimesini inhibe ettigini ve bu etkinligin konsantrasyona
bagli olarak degistigini gbstermistir. Propolisin etanolik ekst-
resinin (PEE) sosislere %0.5 ve %1 konsantrasyonlarinda ek-
lenmesi ile kiif ve mayalarin aktiviteleri ve proteolitik ve li-
politik mikrofloranin biiyiimesinin inhibe edildigi saptanmus-
tir (Ali vd., 2010). PEE'nin sigir eti ile hazirlanmisg kofte
(Vargas-Sanchez vd., 2014) ve sosis orneklerine (Viera vd.,
2016) %2 konsantrasyonunda eklenmesinin, kontrol &rnekle-
rine kiyasla mezofilik ve psikrotrofik bakteri sayisim diigiir-
diigii ve iiriinlerin raf émriiniin 6nemli 6l¢lide uzadigr goriil-
miistiir. Propolisin etanolik (PEE) ve sulu ekstresinin (PSE)
kiyilmig sazan balik etine %3, %5 ve %7 konsantrasyonla-
rinda eklenmesinin psikrotrof bakteriler ve laktik asit bakte-
rileri ile toplam plak sayisimi azalttigi tespit edilmis, her iki
ekstre tiirlinde de en etkili konsantrasyonun %7 oldugu sap-
tanmigtir (Payandan vd., 2017).

Besinlerde gerceklesen lipit oksidasyonunu azaltmanin en et-
kili yontemlerden biri antioksidan bilesiklerin kullanilmasidir
(Krocko vd., 2014). Propolisin, et ve balik tiriinlerindeki an-
tioksidan etkileri ¢esitli arastirmalarda incelenmistir (Ali vd.,
2010; Gutiérrez-Cortés ve Suarez Mahecha, 2014). Sigir kof-
telerine %2 konsantrasyonlarinda PEE eklendiginde, soguk
depolamada kontrol gruplarina gore lipit oksidasyonu, kon-
juge dienler ve metmiyoglobin diizeylerinin daha diisiik ol-
dugu ve daha yiiksek renk korunumu saglandigi bildirilmistir
(Vargas-Sanchez vd., 2014). Sosislere %0.6 konsantrasyo-
nunda PEE ilave edildiginde, soguk depolamada kontrol gru-
bundaki sosislerin raf émrii 12 giin olarak saptanirken, PEE
eklenen sosislerin 21 giine kadar bozulmadig: tespit edilmis,
tiyobarbitiirik asit reaktif maddeleri (TBARS) ve toplam
ugucu bazik nitrojen degerlerinin daha diisiik oldugu gozlen-
mistir (Ali vd., 2010). Mikrokapsiillenmis propolis ekstresi-
nin hamburger 6rneklerine 0.3 g/kg oraninda eklendiginde li-
pit oksidasyonunun 6nlenmesi agisindan, sentetik bir antiok-
sidan olan sodyum eritrobattan daha etkili oldugu bildirilmis-
tir (dos Reis vd., 2017). Farkli et {iriinleri ile yapilan ¢alisma-
lar incelendiginde, PEE'nin %0.06 konsantrasyonunda jam-
bon 6rneklerinde oksidasyon stabilitesini olumlu yonde etki-
ledigi (Krocko vd., 2014), 0.14 g/kg oraninda salam 6rnekle-
rinde 90 giinliikk soguk depolama sirasinda lipit oksidasyo-
nunu 6nledigi (Bernardi vd., 2013), salamlara %0.05 ve %0.1
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konsantrasyonlarinda eklendiginde oksidatif aktivitenin azal-
dig1 (Kunrath vd., 2017) goriilmiistiir.

Propolisin siit {irtinlerindeki etkilerini inceleyen bir arastir-
mada PEE, Listeria monocytogenes ile yapay olarak konta-
mine edilmis pastorize yagsiz ¢ikolatal siit 6rneklerine ek-
lenmis ve 6rnekler mikrobiyolojik agidan analiz edilmistir.
PEE eklenmesi 4°C'de depolanan siitte 20 giinliik depolama
boyunca L. monocytogenes biiyiimesinin inhibisyonunu sag-
lamis ve uygun olmayan (10°C) saklama kosullarinda depo-
lanan ¢ikolatali siitte L. monocytogenes'in biiylime oranini
kontrol grubuna kiyasla 5 kat azaltmistir (Michailidis vd.,
2021). Yogurt iiretiminde koruyucu olarak kullanilan potas-
yum sorbat ile propolis ekstresinin etkinliginin karsilagtiril-
dig1 bir calismada, probiyotik yogurtlara %0.05 PEE eklen-
mesinin pH, yag asidi profili, kimyasal bilesimi ve raf oémrii
agisindan potasyum sorbat ile benzer koruyuculukta oldugu,
28 giinliikk depolama sirasinda yiiksek mikrobiyolojik stabi-
lite, toplam fenolik igerik ve laktik asit bakteri igeriginde
daha yiiksek koruma sagladigi gézlenmistir (Santos vd.,
2019). Propolisin steril yagsiz siit, pastorize inek siitli, inek
ve keg¢i ricotta peynirine koruyucu olarak eklendiginde S. au-
reus, L. monocytogenes ve B. cereus (Pedonese vd., 2019),
Kareish peynirinde S. thermophilus ve L. bulgaricus lize-
rinde kontrol gruplarina kiyasla yiiksek antimikrobiyal akti-
vite gosterdigi tespit edilmistir (El-Deeb ve Omar, 2017).

Propolis antifungal ve antimikrobiyal etkinligi nedeniyle
meyve sularinin hazirlanmasinda da kullanilabilmektedir.
Pastorize edilmemis elma, portakal, tiziim ve mandalina sula-
rima %0.1 - 3.75 konsantrasyonlarinda PEE ilavesi, mayalarin
biiylimesini engellemis, PEE'nin meyve sularinin iiretiminde
koruyucu olarak kullanilan sodyum benzoattan daha yiiksek
antimikrobiyal aktiviteye sahip oldugu bildirilmistir (Silici
vd., 2005). Elma sularinda Patulin tiremesi {izerine propolisin
etkisini inceleyen bir ¢alismada, P. expansum inokiilasyo-
nundan sonra elma sularina 0.1, 1 ve 2 mg/mL oranlarinda
PEE ve 0.35 mg/mL sodyum benzoat eklenmis ve Patulin
konsantrasyonlarinin azaltilmasinda en yiiksek etkinin 2
mg/mL PEE eklenmesi oldugu goriilmiis ve propolisin dogal
bir antifungal ajan olarak kullanilabilecegi ifade edilmistir
(Silici ve Karaman, 2014). Meyve sulari ile yapilan ¢aligma-
larda PEE'nin taze sikilmig nar suyunun depolanmasi sira-
sinda maya ve kiif olusumunu engelledigi (Kahramanoglu ve
Usanmaz, 2017), portakal suyuna 0.2 mg/mL propolis i¢eren
bir emiilsiyonun eklenmesinin Bacillus sporlarinin sayisini
azalttig1 (Yang vd., 2017), elma suyuna %2 ve %5 PEE ila-
vesinin E. coli iiremesini onledigi (Sagdic vd., 2007) tespit
edilmistir. Meyvelerin antioksidan igeriklerinin korunmasi
tizerine propolisin etkilerinin incelendigi caligmalarda, taze
sitkilmis nar suyunun 1 yil donuk depolanmasi
(Kahramanoglu ve Usanmaz, 2017) ve portakal suyunun oda
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sicakliginda 35 giinliik depolanmasi sonunda antioksidan ka-
pasitesinin kontrol gruplarina kiyasla etkili sekilde korun-
dugu goriilmiistiir (Yang vd., 2017).

Bal 6rneklerine %0.1, %0.3 ve %0.5 konsantrasyonlarinda
PEE eklenmesi ile 6rneklerin antioksidan aktivitesi, toplam
fenolik ve flavonoid igerigi artmistir (Osés vd., 2016).
PEE'nin biraya eklenmesi ile oksidasyonun 6nlendigi ve tire-
tim basamaklar1 sirasinda kontrol 6rneklerinde azaldig: sap-
tanan fenolik igerigin propolis eklenmesi sonucu daha yiiksek
diizeyde korundugu tespit edilmistir (Ulloa vd., 2017).

2. Propolisin Daldirma ve Piiskiirtme Yontemleri ile
Besinlerde Kullanilmasi

Propolisin besinlerde kullanilmasina alternatif yontemler ara-
sinda besine kisa siireli piiskiirtiilmesi veya besinin propolis
ekstresi iceren soliisyonlarin igine daldirilmasi gibi yiizeysel
uygulamalar yer almaktadir. Bir ¢alismada, balik filetolar1 30
dakika boyunca %0.6 propolis igeren sulu bir ¢ozeltide bek-
letildikten sonra 6 ay -18°C'de depolanmis, depolama so-
nunda psikrotrof bakteri sayisinda kontrol grubuna kiyasla
azalma gozlenmis ve raf dmriiniin uzadig1 rapor edilmistir
(Hassanin ve El-Daly, 2013). PSE’nin vakumla paketlenmis
taze sabut baliklarinin (Barbus grypus) kimyasal, mikrobiyo-
lojik ve duyusal kalite 6zellikleri iizerindeki etkilerinin ince-
lendigi bir arastirmada, %0.1, %0.3 ve %0.5 konsantrasyon-
larinda PSE eklenmesinin baliklarin duyusal kalite, toplam
ucucu bazik nitrojen degeri ve mikrobiyolojik lireme {izerine
anlamli koruyucu etkileri oldugu ve PSE igeren orneklerin
kontrol o6rneklerine gore daha uzun raf dmriine sahip oldugu
saptanmis, raf Omriiniin uzatilmasi yoniinden en etkili PSE
konsantrasyonunun %0.5 oldugu bildirilmistir (Duman ve
Ozpolat, 2015).

Sebze ve meyve irlinlerinin {iretimi sirasinda yiliksek mik-
tarda klor kullanilarak yapilan dezenfeksiyon islemlerinde,
trihalometanlar, kloraminler, haloketonlar, kloropikrinler ve
halojenoasetik asitler gibi karsinojen yan iiriinler olusabil-
mektedir. Yemeye hazir iirlinler ve minimum diizeyde islen-
mis sebzelerin sterilizasyon islemlerinde propolis kullanil-
masi, basta sodyum hipoklorit olmak tizere en yaygin kulla-
nilan klorlu bilesiklerin yerine potansiyel dogal bir alternatif
olarak goriilebilmektedir (Bachelli vd., 2013). Marullarin de-
zenfeksiyonu sirasinda %2 konsantrasyonunda propolisin
metanol ekstresi (PME) ve sodyum hipoklorit kullanim1 kar-
silagtirildiginda, mikrobiyal kontaminasyonun azaltilmasinda
PME'nin daha etkili oldugu, marullarin PME igeren soliis-
yonda 15 ve 30 dakika bekletilmesinden sonra, aerobik me-
zofil ve psikrofil bakterilerde yiiksek diizeyde azalma oldugu
saptanmistir (Feas vd., 2014). Minimum islenmis sebze iire-
timi i¢in kereviz, pirasa ve balkabagina PEE ¢ozeltisi pliskiir-
tiildiikten sonra 5°C'de 10 giin depolamanin sonunda kontrol

grubuna kiyasla daha diisiik E. coli O157:H7 tespit edildigi,
fakat mezofilik aeroblar, psikrotroflar, koliformlar ile maya
ve kiif sayimlarinda azalma gdzlenmedigi rapor edilmistir
(Alvarez vd., 2015). Baska bir calismada, PEE ile kombinas-
yon halinde 1s1 uygulamasi yapildiginda, sebzelerin 70°C'de
90 saniye boyunca su banyosuna daldirilmasiyla mikrobiyal
yiikiin 2 log CFU/g diizeyinde azaldigi goriilmiistiir (Alvarez
vd., 2017).

Bir arastirmada, ejder meyveleri %0.25, %0.5, %0.75 ve %1
konsantrasyonlarinda PEE ile hazirlanan ¢ozeltilerde 2 da-
kika bekletildikten sonra, 20 gilinlik depolamanin sonunda
agirlik kaybi, sertlik, asitlik, karbondioksit ve etilen {liretimi
iizerine kontrol grubuna kiyasla olumlu etkiler gozlendigi ve
meyvelerin toplam fenolik i¢erik, toplam flavonoidler ve top-
lam antioksidan seviyelerinde yiiksek korunum saglandig
tespit edilmistir (Zahid vd., 2013). Kiraz meyveleri %1, %5
ve %10 konsantrasyonlaridaki propolisin sulu (PSE) ve eta-
nolik (PEE) ekstrelerine daldirilmis ve daha sonra 0°C'de de-
polanmig, mantara baglh ciirlime ve cesitli kalite kriterleri
(Agirlik kaybi, toplam ¢6ziinmiis kat1 maddeler, titre edilebi-
lir asitlik, kabuk rengi, govde kararmasi, yiizey ¢ukurlugu,
goriiniim ve tat) depolama sirasinda belirli araliklarla deger-
lendirilmistir. Mantara bagli ¢iiriimenin dnlenmesinde en et-
kili yontemin PEE oldugu, fakat kirazlarin duyusal kalitesi ve
govde renginin olumsuz etkilendigi tespit edilmistir (Candir
vd., 2009). Bitki antraknozuna neden olan Colletotrichum
tiirleri {izerine propolisin etkilerini incelemek amaciyla yapi-
lan aragtirmalarda PEE'nin, papaya, biber (Ali vd., 2015) ve
mango (Mattiuz vd., 2015) érneklerinde C. gloeosporioides
gelisimini inhibe ettigi saptanmustir.

Sucuk 6rneklerinin fermentasyondan once propolis, kekik
ucucu yagi ve hidrosol ile yiizeysel muamelelerinin mikrobi-
yolojik dzellikler, renk ve ugucu bilesikler tizerindeki etkile-
rini degerlendirmek amaciyla yapilan bir calismada, maya ve
kiif say1sinin azaldig1 ve Laktik asit bakterileri ve Micrococ-
caceae sayisiin etkilenmedigi saptanmisg, sucuk 6rneklerinin
tat, aroma ve renk gibi 6zelliklerinin korundugu tespit edil-
mistir (Ozturk, 2015).

3. Propolisin Besin Kaplamalarinda Kullanilmasi

Yenilebilir film ve kaplamalarin tek basina veya ¢esitli bile-
senlerle birlikte kullanilmasi, besinlerin korunmasinda kulla-
nilan yeni bir yaklagimdir. Propolisin, besin kaplamalarinda
kullanim1 besin endiistrisindeki alternatif kullanimlarindan
biri olarak uygulanma potansiyeline sahiptir. Propolisin film-
ler veya kaplamalara eklenmesi ile 6zellikle mikroorganiz-
malarin ¢ok sayida oldugu ve hizla ¢ogalabildigi besin yiizey-
lerinde  antimikrobiyal = koruma  saglanabilmektedir
(Mascheroni vd., 2010). Besinlerin propolis igeren kaplama-
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lar ile kaplanmasi, sentetik ambalajlama, kontrollii ve modi-
fiye atmosfer gibi daha maliyetli diger yontemlerin kullani-
min1 azaltabilen bir alternatif olarak kabul edilebilmektedir
(Passos vd., 2016).

Yapilan bir ¢calismada, tavuk filetolar1 %1 ve %2 konsantras-
yonunda PEE eklenmis kitosan kaplama ile kaplandiginda,
depolama sirasinda kalite korunumunun arttigi, PEE iceren
kaplamalarin 12 giin boyunca mezofilik, psikrotrofik, laktik
asit Ureten bakteriler, koliformlar ve S. aureus'un biiyiimesi
iizerinde onemli bir azaltici etkiye sahip oldugu saptanmus,
kaplama uygulanmayan filetolarin raf dmriiniin 3 giin, kito-
san - propolis kaplamali filetolarm raf dmriiniin ise 10 giin
oldugu bildirilmistir (Jonaidi Jafari vd., 2018). Bagka bir ¢a-
lismada, chia miisilaji ve propolis ekstresi ile kaplanan levrek
filetolarmin 2°C'de depolanmasi ile kaplama uygulanmayan
kontrol gruplarinda 8 giin olan raf dmriiniin 20 giine ¢ikt1g1,
depolama sirasinda toplam canli ve psikrotrofik bakteri sayi-
sinin daha diisiik oldugu saptanmistir (Coban ve Coban,
2020). Alabalik filetolarinin %2, %8 ve %16 propolis igeren
jelatin filmle kaplandigi bir arasgtirmada 15 giin depolamanin
sonunda toplam ugucu bazik nitrojen degerinin %16 propolis
iceren kaplama ile kaplanan 6rneklerde en diisiik diizeyde ol-
dugu, propolis igceren filmlerin mikrobiyal biiyiimenin ve lipit
oksidasyonunun dnlenmesi agisindan etkili oldugu rapor edil-
mistir (Ucak vd., 2020). Polilaktik asit (PLA) film kaplama-
larina propolis eklenmesinin si1gir kiymalariin depolanmasi
sirasinda olusan kimyasal ve mikrobiyal degisikliklere etki-
lerini inceleyen bir arastirmada, propolis eklenen filmlerle
kaplanan 6rneklerin mezofilik ve psikrotrofik bakteri sayist,
ucucu bazik nitrojen ve peroksit degerlerinin daha diisiik, raf
omriiniin daha uzun oldugu tespit edilmistir (Shavisi vd.,
2017). Propolis iceren PLA kaplamalari ile yapilan baska bir
calismada, sosis 6rnekleri %10, %20 ve %40 propolis iceren
PLA kaplama ile kaplanmig, 4 giin soguk depolamanin so-
nunda S. aureus ve Pseudomonas aeruginosa bakterilerinin
propolis icermeyen kaplamalara kiyasla daha diisiik oldugu
gozlenmistir (Safaei ve Azad, 2020).

Sebze ve meyvelerde PEE ile kombinasyon halinde biyopoli-
mer kaplama uygulamalari, hasat sonras1 mantarlara baglh
olusan bozulmalara karsi koruyucu olabilmektedir (Ali vd.,
2015). Papaya meyvesinin kitosan kaplama ile kaplandigi bir
arastirmada propolis iceren (%1 kitosan ve %5 PEE) ve iger-
meyen (%1 kitosan) drnekler 25°C'de depolanmis, PEE ice-
ren kaplamalarin 9 giinliik depolamanin sonunda C. gloeos-
porioides mantarina kars1 daha yiiksek fungisidal aktivite
gosterdigi ve meyvenin fizikokimyasal 6zelliklerinin korun-
dugu saptanmistir (Barrera vd., 2015). Uziimlerin %1.5 PEE
eklenmis hidroksipropil metil seliilloz (HPMC) kaplama ile
kaplanmasi 2°C'de 22 giin depolama sonunda PEE igermeyen
HPMC kaplamaya kiyasla mezofilik aerobik bakteri, maya ve

e https://doi.org/10.3153/FH22007

kiif sayilarim daha yiiksek oranda diisiirmiistiir (Pastor vd.,
2011).

Propolisin Besinlerin Duyusal Ozelliklerine Etkisi

Propolisin besinlerde koruyucu olarak kullanilabilmesi igin
besinlerin duyusal ozellikleri iizerindeki etkileri de goz
oniinde bulundurulmalidir. Propolis karakteristik bir tat ve
kokuya sahip olmasi nedeniyle besinlere eklenirken besinin
kendine has yapi, tat ve kokusunu etkilemeyecek veya duyu-
sal kalitesini diisiirmeyecek konsantrasyonda, uygun yontem
ile kullanilmalidir (Osés vd., 2016). Propolisin kaplama ve
daldirma uygulamalarinda kullaniminin besinlerin duyusal
ozelliklerini etkilemedigi, besinlerin i¢ine eklendigi uygula-
malarda ise duyusal 6zellikler lizerindeki etkinin daha yiiksek
oldugu bilinmektedir. Yapilan ¢alismalarda propolisin balik,
sosis, kiimes hayvanlari, elma suyu, siit ve bal gibi ¢esitli be-
sinlere diisiik konsantrasyonlarda (Yaklasik %0.5) eklendi-
ginde duyusal olarak kabul edilebilir 6zellikte oldugu goriil-
miistiir (Pobiega vd., 2019).

Propolisin besin igerisine eklendigi ¢aligmalarda duyusal ka-
lite lizerine etkisi, besinin tiiriine ve ekstrenin konsantrasyo-
nuna bagli olarak degisebilmektedir. Propolis eklenen bal ile
yapilan bir ¢aligmada bal o6rneklerine %0.1, %0.3 ve %0.5
konsantrasyonlarinda propolis eklendiginde %0.5 propolis
iceren bal drneklerinin, koku ve tat agisindan duyusal olarak
kabul edilebilir olmadigi gorilmistiir (Osés vd., 2016). Balin
propolis ile zenginlestirilmesinin kalite parametrelerine etki-
sini inceleyen baska bir aragtirmada, 6rneklere farkli konsant-
rasyonlarda propolis eklendiginde fenolik igerik ve antioksi-
dan kapasitenin eklenen konsantrasyonla artis gosterdigi, fa-
kat renk, yapi, koku ve tat acisindan duyusal kalitenin diis-
tiigii saptanmustir (Habryka vd., 2020). Bir ¢aligmada, ham-
burgerlere 0.3 g/kg propolis ekstresi eklendiginde duyusal ka-
lite yoniinden etin rengi, goriiniimii ve dokusu etkilenmez-
ken, etin kokusu ve tadinin kabul edilebilirligi diigmiistiir
(dos Reis vd., 2017). Baska bir ¢aligmada ise, kiyilmis sazan
baligina yliksek konsantrasyonlarda (%3, %5 ve %7) PEE ve
PSE eklendiginde renk, koku, doku ve genel kabul edilebilir-
lik agisindan artig oldugu bildirilmistir (Payandan vd., 2017).
Koruyucu olarak potasyum sorbat ve propolis ekstresi
(%0.05) igeren yogurt drnekleri duyusal 6zellikleri yoniinden
incelendiginde, propolis ekstresi igeren yogurtlarin doku, tat,
koku, kivam ve aroma 6zelliklerinin potasyum sorbat igeren
yogurtlar ile benzer oldugu tespit edilmistir (Santos vd.,
2019).

Tavuk gogiis etlerinin propolis igeren (%0, %0.5 ve %1) kito-
san kaplama ile kaplanarak 16 giin depolandig1 bir arastir-
mada, baslangigta tiim gruplarin duyusal kalite 6zelliklerinin
benzer oldugu, depolama siiresinin sonunda ise propolis ice-
ren kaplamalarm kullanildig1 6rneklerin duyusal kalitesinin
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kontrol grubuna kiyasla daha yiiksek oldugu ve bu durumun
mikrobiyolojik bozulmanin daha az olmasindan kaynaklan-
dig1 rapor edilmistir (Mehdizadeh ve Langroodi, 2019). %1
ve %?2 konsantrasyonlarinda PEE iceren PLA ile kaplanmig
sigir eti kiymalarmin duyusal 6zelliklerinin, 11 gilin depola-
manin sonunda propolis icermeyen 6rneklerle benzer oldugu
gOriilmistiir (Shavisi vd., 2017).

Propolisin meyvelerin duyusal 6zelliklerine etkisi incelendi-
ginde papaya meyvesi %2.5 ve %5 konsantrasyonlarinda,
muz %?2.5 konsantrasyonunda (Passos vd., 2016), armut ve
elma 10 mg/mL oraninda (Bakeer vd., 2016) PEE iceren kap-
lama ile kaplandiginda meyvelerin duyusal 6zelliklerinin ka-
bul edilebilir diizeyde oldugu goriilmiistiir.

Propolisin Besinlerde Kullaniminin Giivenligi

Propolis, genel olarak toksik olmayan ve giivenli bir madde
olarak kabul edilmektedir. Bugiine dek propolis kullaniminda
goriilen olas1 yan etkiler duyarlilik/hassasiyet veya alerji ola-
rak bildirilmistir. Bununla birlikte, genel olarak propolisin
nadiren oral yol ile alerjiye neden oldugu, lokal propolis uy-
gulamasina bagli alerjik reaksiyonlarin daha sik goriildiigii
rapor edilmistir (Jacob vd., 2008). Propolis alerjisi goriilme
sikliginin, aricilik meslegi yapan kisilerde bal toplama ve ko-
van temizligi sirasinda gergeklesen temasa bagli olarak
%0.76 - 4.3 oraninda oldugu rapor edilmis, propolisin igeri-
gindeki 3-metil-2-butenil kafeik asit, benzil kafeik asit, fene-
til kafeik asit ve geranil kafeik asit gibi kafeik asit esterlerinin
propolise karsi duyarliligin gelismesinden sorumlu olabile-
cegi bildirilmistir (Basista-Soltys ve Filipek, 2013).

Sonug¢

Propolis, medikal, farmasdtik ve kozmetik {iriinlerde genis
kullanim alanina sahip dogal bir maddedir. Propolis, antibak-
teriyel, antifungal ve antioksidan 6zelliklere sahip dogal bir
koruyucu olarak etki gostermesinin yaninda, besinlerin fizik-
sel ve kimyasal 6zelliklerinde meydana gelebilecek olumsuz
degisiklikleri dnleyebilmekte veya geciktirebilmektedir. Pro-
polis icerigindeki biyoaktif bilesenler ile besinlerin raf dmrii-
niin uzatilmasi ve kalitesinin artirilmasi agisindan énemli bir
potansiyele sahiptir. Bugiine kadar propolisin besinlerde kul-
lanimu ile ilgili ¢ok sayida arastirma yapilmig olmasina kar-
sin, karakteristik tat ve kokusunun, besinin duyusal 6zellik-
leri lizerinde baskin bir etki yaratabilmesi ve degisken kim-
yasal bilesimi, besin endiistrisinde kullanilmasi dniinde engel
olusturabilmektedir. Bu nedenle propolisin besinlerde dogal
bir koruyucu olarak kullanilabilmesi amaciyla propolis ekst-
relerinin hazirlanmasi, besinler i¢in uygun konsantrasyonun
ve uygulama yonteminin segilmesi ve eklendigi besinin du-
yusal ozelliklerinin gelistirilmesi ile ilgili daha fazla ¢alis-
maya ihtiya¢ duyulmaktadir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar bu yazi igin gercek, potansiyel veya al-
gilanan ¢ikar ¢atigmasi olmadigini beyan etmislerdir.

Etik izin: Arastirma niteligi bakimindan etik izne tabii degildir.
Finansal destek: -

Tesekkiir: -
Agiklama: -
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oz

Siit yagy, siit ve siit iirlinlerinde lezzet, aroma, tekstiir 6zellikleri ve kalitenin olusmasinda 6nemli
rol oynamakta olup, siit yag1 globiil zar1 igerisinde kapsiillenmis olacak sekilde bulunmaktadir.
Stit yagy, trigliseritler, fosfolipitler, serbest steroller, p-karoten (provitamin A), yagda eriyen
vitaminler (A, D, E, K), sfingomyelinler ve yag asitlerini i¢cermektedir. Siit yaginda bulunan
spesifik kisa zincirli ve orta zincirli yag asitleri besin degerinin yani sira, kas, kalp, karaciger,
bobrek, kan trom-bositleri ve sinir sistemi i¢in enerji kaynagi olarak saglik i¢in 6nemli bir deger
tagimaktadir. Ayrica bu yag asitleri obezite riski de olusturmamakla birlikte iilseratif kolit,
kanser, ateroskleroz ve hi-pertansiyonu dnlemekte, anti-inflamatuar ve anti-bakteriyel etkileri ile
de dogal bagisiklig1 artir-maktadir. Yiiksek yag icerigine sahip olan fermente krema, besin
igerigi ve mutfak kiiltiirinde kullanimu ile birgok tilkede her gegen giin daha popiiler hale
gelmektedir. Fermente edilmis kre-malarin siniflandirilmasi, yag icerikleri, iiretim sekli ve
kullanilan starter kiiltiirler iilkelere gore degisiklik gdostermektedir. Bu ¢alismada diinyada ve
Tiirkiye’de tretilen fermente kremalarin si-niflandirilmasi, {iretim asamalari, duyusal ve
tekstiirel 6zelliklerini etkileyen parametreler incelen-mistir.

Anahtar Kelimeler: Siit yagi, Fermente krema, Probiyotik

ABSTRACT

Fermented milk cream and its properties

Milk fat has an important role in the formation of flavour, aroma, texture properties and quality in
milk and dairy products, and milk fat is encapsulated in the globule membrane. Milk fat contains
triglycerides, phospholipids, free sterols, B-carotene (provitamin A), fat-soluble vitamins (A, D,
E, K), sphingomyelins and fatty acids. In addition to its nutritional value, specific short-chain and
medium-chain fatty acids found in milk fat are important for health as an energy source for muscle,
heart, liver, kidney, blood platelets and nervous system. In addition, these fatty acids do not pose
a risk of obesity; they also prevent ulcerative colitis, cancer, atherosclerosis and hypertension, and
increase natural immunity with their anti-inflammatory and anti-bacterial effects. Fermented
cream, which has a high fat content, is becoming more and more popular in many countries with
its nutritional value and its use for many purposes in culinary culture. The classification of fer-
mented creams, fat content, production method and used starter cultures vary by country. In this
study, fermented cream produced in Turkey and in the world classification, production stages, the
parameters affecting the sensory and textural properties was investigated.

Keywords: Milk fat, Fermented cream, Probiotics
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Giris

Beslenme ve saglik {izerindeki etkileri ile dnemli bir tiiketici
talebine sahip olan fermente siit tirtinleri son yillarda giderek
artan bir pazar egilimi gostermektedir. Ozellikle fonksiyonel
hale getirilmis siit iiriinleri bagirsaktaki bakteriyel mikrobi-
yota lizerindeki etkileri ile saglikli bir metabolizmaya katkida
bulunmakta ve kaliteli yasam beklentisini artirmaktadir (Bo-
urrie ve ark., 2016; Chen ve ark., 2019). Fermente gidalar ge-
nel olarak "kontrollii mikrobiyel gelisme ve gida bilesenleri-
nin enzimatik doniisiimii yoluyla tretilen yiyecekler veya ige-
cekler" olarak tanimlanmaktadir. Yiizyillardir gida muhafaza
yontemi olarak kullanilan fermantasyon sonucunda firetilen
siit Uiriinleri ise, insanlar tarafindan tiiketilen ilk “iglenmis”
gida irlinleri arasinda yer almaktadir (Savaiano ve Hutkins,
2020). Giiniimiizde Tiirk Gida Kodeksi Fermente Siit Uriin-
leri Tebligi’ne gore fermente siit {irlinii “siitiin uygun mikro-
organizmalar tarafindan fermantasyonu ile pH degerinin ko-
agililasyona yol agacak veya agmayacak sekilde diisiiriilmesi
sonucu olusan ve igermesi gereken mikroorganizmalari ye-
terli sayida, canli ve aktif olarak bulunduran siit liriinii” sek-
linde tanimlanmaktadir (Anonim, 2009).

Fermente bir siit iirlinii matriksinde laktik asit bakterilerine
ek olarak, fermantasyon sirasinda bakteriler tarafindan olus-
turulan ve beslenme agisindan yiiksek degere sahip biyoaktif
bilesikler ve metabolitler de bulunmaktadir (Garcia-Burgos
ve ark., 2020). Fonksiyonel siit iriinlerinin formiilasyonla-
rinda ise ayrica, probiyotik mikroorganizmalar, prebiyotik
lifler, fitosteroller, konjuge linoleik asit (KLA), omega-3 ve
omega-6 yag asitleri, mineraller ve biyoaktif peptitler de ilave
bilesenler olarak yer almaktadir (Ortiz ve ark., 2017; Rad ve
ark., 2020).

Fonksiyonel siit iiriinleri gastrointestinal sagligin korunmast,
hipertansiyonun kontrolii, kolesteroliin diisiiriilmesi, bir¢ok
kanser tiiriiniin (6zellikle kolorektal, mesane ve meme kan-
seri) ve alerjik reaksiyonlarin dnlenmesi, kemik sagliginin
gelisimi ve bagisiklik sistemi yanitinin giiclendirilmesi gibi
saglik sorunlarinin ¢éziimlenmesinde ayri bir dneme sahip
bulunmaktadir (Lampe, 2011; Panesar, 2011; Vaughn ve Si-
vamani, 2015; Ortiz ve ark., 2017).

Siit dogal icerigi ile fonksiyonel degere sahip bir {iriindiir.
Siitte bulunan ana bilesenler su, laktoz, yag, protein, mineral
ve vitaminlerdir. Siitiin temel bilesenlerinden yag igerigi, sii-
tiin kurumaddesi ve kivamini da belirleyen bir faktordiir. Siit
yaklasik %3.4 oraninda siit yag1 icermektedir. Siit yagi, siit
iiriinlerinin tat ve aromast ve ayrica fiziksel, biyokimyasal ve
tekstiirel 6zellikleri ile besin degeri iizerinde rol oynayan bir
bilesendir. Siit yagi, meme bezleri tarafindan globiiller sek-
linde salgilanmaktadir. Siit yagi globiilleri (MFG), siit yagi

globiil zari/membran1 (SYGM, esas olarak fosfolipitler ve
proteinler) ad1 verilen 3 katmanli bir zar yapist ile kaplanmis
lipit yapidaki bir ¢ekirdekten (esas olarak trigliseritler) olus-
maktadir. Biiyiikbas hayvanlarinin siitlerindeki yag globiille-
rinin ¢ap1 0.1-15 pm arasinda degismektedir (Lopez ve Me-
nard, 2011; Mesilati-Stahy ve ark., 2011).

Beslenme fizyolojisi agisindan iyi bir enerji kaynagi olmasi
ile birlikte siit yagi, kisa ve orta zincirli yag asitleri, linoleik
ve aragidonik asit gibi esansiyel doymamus yag asitleri, yagda
¢oziinen A, D, E, K vitaminleri ve 6zellikle konjuge linoleik
asidi (KLA) bilesiminde bulundurmasi ile biiyiik 6neme sa-
hiptir (Ebringer ve ark., 2008; Tanuja ve Purohit, 2008; Ra-
mel ve Marangoni, 2019). Konjuge linoleik asit (KLA), siit
yaginda diisiik oranda bulunmasina ragmen, siit beslenmede
en onemli KL A kaynaklarindan birisi olarak yer almaktadir.
Siit ve siit Girtinlerindeki KLA igerigi, ineklerin beslenmesine
bagli olarak biiyiik 6l¢iide farklilik gdstermekte ve siit lipitle-
rinde oran1 %0.1-2 arasinda degismektedir (Khanal ve Olson,
2004). Anti-kanserojen bir bilesen olan KLA, ateroskleroz
olusumunu ve adipoz dokunun gelisimini 6nlemekte, enfla-
matuar etki ile birlikte ayn1 zamanda bagisikli§1 da diizenle-
mektedir (Krichevsky, 2004; Kim ve ark., 2016).

Siit yagi, biyoaktif 6zelliklere sahip pek ¢ok bileseni igermek-
tedir. Siit yagi globiiliinlin yapisinda omega-3 ve omega-6
yag asitleri ile toplam siit lipitlerinin %98'ini temsil eden tri-
acilgliseroller bulunmaktadir. Ayrica yagda ¢dziinen bilesen-
ler (6rnegin karotenoidler, vitaminler) ve ayrica zarda yer
alan biyoaktif bilesenler (6rnegin fosfolipitler, sfingolipitler,
kolesterol, SYGM proteinleri) de bulunmaktadir (Ozcan ve
Demiray-Teymuroglu, 2020).

Siit yaginda bulunan sfingolipitler ve aktif metabolitleri anti-
mikrobiyel etki gostermektedir (Kurdal ve ark., 2019; Ozcan
ve Demiray-Teymuroglu, 2020). Siit yaginda bulunan sfingo-
lipitler antikarsinojenik etkilere sahiptirler ve krema/tereyagi
gibi yiiksek yagli siit {iriinleri de bu biyoterapétik lipit bile-
senlerinin ¢ogunu igermektedir (Ribar ve ark., 2007). Ayrica
yapilan c¢aligmalarda, eksi krema gibi yag oram yiiksek siit
tirtinlerinin tiiketiminin kolorektal kanser riskini azaltabile-
cegi de belirtilmistir (Larsson ve ark., 2005).

Siit yagi, ilave edildigi gidalarin teknolojik o6zelliklerini
onemli Olciide etkilemektedir. Siit yagi, krema ve tereyagi
gibi yag agisindan zengin iiriinlerin reolojik dzellikleri {ize-
rinde belirleyici 6zellik tagimaktadir. Siit yagi; su icinde yag
emiilsiyonu olarak O/W (kremada, yogurt ve peynir) ya da
yag i¢inde su emiilsiyonu W/O (tereyaginda oldugu gibi) sek-
linde siit {irtinlerinde {iriin matriksinde dagilmaktadir (Lopez
ve ark., 2006).
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Besin degerini ve duyusal 6zellikleri gelistirmenin yani sira
tiiketici tercihleri i¢in 6nemli olan yapisal 6zelliklerin olustu-
rulmasinda da siit yaginin kristal yapisi, fiziksel 6zelligi ve
kaynagi olduk¢a onemli olmaktadir. Ayrica siitteki yag glo-
biilleri (MFG’ler), siitiin viskozitesi ve emiilsiyon stabilitesi,
stitlin krema olusturma kapasitesi, yogurt, peynir ve tereyagi-
nin mikroyapi, reolojik, kimyasal ve duyusal 6zelliklerini et-
kilemektedir (Huppertz ve Kelly, 2006; Rybak, 2016; Ceylan
ve Ozcan, 2020).

Siit homojenize edilmeden &nce yiizeyde toplanan yiiksek
yag icerigine sahip siit lirlinline krema denilmektedir. Krema,
yagsiz siitte siit yag globiillerinin konsantre bir emiilsiyonu-
dur ve siitten spesifik bir proses olarak merkezkag¢ kuvvetinin
etkisi ile ayrilmaktadir. Farkli krema tiirleri dncelikle yag ige-
riklerine (g/100 g) gore ¢ift krema (Double Cream) (%45-
50), krema veya tam krema (Cream or Full Cream) (%30-
40), tek veya yarim krema (Single or Half Cream) (%15-25),
kahve kremasi (Coffee Cream) (%15-18) ve light kahve kre-
masi (Light Coffee Cream) (<%10) olarak siniflandirilmak-
tadir (Deosarkar ve ark., 2016).

Birlesmis Milletler Gida ve Tarim Orgiitii'niin (FAO) stan-
dartlarina gore ise krema, yag icerigine gore asagidaki sekilde
siniflandirilmaktadir:

a) Krema (Cream): %18-26 siit yagi

b) Light krema veya kahve kremas1 (Light Cream or
Coffee Cream): >% 10 siit yag1

¢) Krem santi (Whipping Cream): >% 28 siit yag1

d) Yogun krema (Heavy Cream): >%35 siit yagi

e) Cift krema (Double Cream): >%45 siit yag1

Tiirk Gida Kodeksi Krema ve Kaymak Tebligi’nin tanimina
gore krema; “siitten fiziksel seperasyon islemi ile elde edilen
siit yaginin, yagsiz siit igerisindeki yagca zengin emiilsiyonu-
dur” seklinde tanimlanmaktadir (Anonim, 2003). Bu teblige
gore kremalar igerdikleri siit yag1 oranlarina gore;

o Agirlikca en az %10 siit yagi iceren krema “az yagh
krema”,

o Agirlikca en az %18 siit yagi iceren krema “krema”,

o Agirlikca en az %45 siit yagi igeren krema “tam yagh
krema” adi altinda piyasaya sunulur, seklinde belir-
tilmektedir.

Cesitli siit kremas: tiirleri i¢in yag oranina gore standartlar,
iilkelere gore farklilik gostermekte ve kremalar1 tanimlamak
icin farkli isimler kullanilmaktadir. Bu nedenle, tek tip bir
uluslararasi tanim veya kabul edilmis bir siniflandirma bulun-
mamaktadir. Krema iriinleri ayrica isleme sekillerine gore
de; pastorize krema, ultra yiiksek sicaklikta (UHT) islenmis
krema, dondurulmus krema, kurutulmus krema, kiiltiirli veya
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eksi krema seklinde de smiflandiriimaktadir (Ozcan ve ark.,
2009; Deosarkar ve ark., 2016).

Fermente Krema Uretim Teknolojisi

Birgok iilkede tiiketilen ve eksi krema olarak da bilinen fer-
mente krema, taze kremanin laktik asit bakterileri ile fer-
mente edilmesiyle iiretilen, ¢esitli kullanim alanlar1 bulunan,
besin degeri yiiksek ve ayrica insan sagligina olumlu etkileri
bulunan bir siit tirliniidiir. Fermente krema Kuzey Amerika,
Meksika, Kuzey ve Dogu Avrupa'da yaygin olarak degerlen-
dirilmektedir (Angelline ve ark., 2018).

Fermente krema, kremali salata soslarinin iiretiminde kulla-
nilmasimin yani sira firinda pisirilen kek, pasta, kurabiye, ¢6-
rek gibi triinlerin tiretiminde hazirlanan karigimlarin iginde
de yer almakta ve ayrica bir tathi olarak meyvelerle birlikte
tilketilebilmektedir. Patates cipsi veya krakerin yaninda tiike-
tilen baz1 soslarin hazirlanmasinda da fermente krema tercih
edilmektedir (Manav ve Yetismeyen, 2011; Kim ve ark.,
2020).

Eksi krema birgok tiiketici tarafindan kahvaltilik gida triini
olarak tiiketilmektedir. Yag orani disiiriilmiis eksi kremaya
artan talep, saglik bilincine sahip tiiketiciler arasinda biiyiik
popiilerlik kazanmis, ayrica peynir, yogurt ve diger iriinler
icin ikame olarak tiikketimi de yaygilagmistir. Tiiketicilerin
bireysel taleplerini karsilamak icin g¢esitli formiilasyonlarda
eksi krema tiretilmektedir. Kiiresel eksi krema pazar1 2017'de
1.6 milyar ABD dolar1 olarak degerlendirilmistir. Avrupa
2017'de yaklasik 304 milyon kg eksi krema tiikketmis ve en
biiyilik pazar payina Almanya sahip olmustur. Diinyada, eksi
krema tiiketiminde 6nde gelen iilkeler ABD, Almanya, Po-
lonya, Fransa ve Ingiltere olup, bunu Dogu ve Orta Avrupa
iilkeleri takip etmektedir. Kuzey Amerika’da ise bu iiriinlere
talebin armasi nedeniyle daha hizli biiyiimenin olmasi bek-
lenmektedir (Sekil 1)(Anonim, 2021a).

Tiirkiye’de krema genellikle gesitli tatlilarin yapiminda kul-
lanilmaktadir. Ancak son zamanlarda sicak yemekler i¢in
kullanilan kremalarin da raflarda yer aldigi goriilmektedir.
TUIK 2021 yili Siit ve Siit Uriinleri Uretim Raporu’na goére
Tiirkiye’de Ocak ayinda 2800 ton krema iiretimi yapilmistir
(Anonim, 2021b). Tiirkiye’de siit ve krema (agirligina gore,
yag igerigi <%l olan, konsantre edilmemis, seker veya tatlan-
diric1 bir madde ilave edilmemis, net igerigi <2 litre olan hazir
paketlerde) iiriinii lireten isletmelerin sayis1 73 olarak belirtil-
mistir (Anonim, 2021c). Tirkiye’de ilk fermente krema
2016°da tiiketicilere sunulmustur ve Tiirkiye’de fermente
krema tiretimi yapan sadece bir igletme bulunmaktadir.

Olgunlastirilmig/kiiltlir ilave edilmis/fermente edilmis/eksi
(tilmis) krema; standardize hale getirilmis, homojenizasyon
islemi uygulanmis ve 1s1l igslem gérmiis tatli kremanin laktik
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asit bakterilerinin ilavesi ile fermantasyonu sonucunda iiretil-
mektedir. Kremada ayrica sitrik asit gibi gida sinifi asitlesti-
rici ve asitlik diizenleyiciler de kullanilmaktadir (Tamime,
2009).

ABD Gida ve Ilag Dairesi ve ABD Tarim Bakanlig: tarafin-
dan belirtilen tanim ile fermente krema, pastorize kremanin
laktik asit olusturan bakteriler tarafindan fermente edilmesi
sonucu iretilen, en az %18 siit yagi iceren ve laktik asit cin-
sinden titre edilebilir asitligi %0.5’ten az olmayan siit iiriinii
olarak bildirilmistir (Anonim, 2000; Anonim, 2020). Tiirk

B Yiksek
Orta
B Disik

Review Article

Gida Kodeksi Krema ve Kaymak Tebligi’nde ise fermente
krema; krema, rekonstitiie krema ve/veya re-kombine krema-
nin uygun mikroorganizmalarla fermantasyonu sonucu pH
degeri diigtiriilmiis, koagiile olan veya olmayan krema olarak
tanimlanmustir. Ayrica fermente ve eksitilmis kremalarin tit-
rasyon asitliginin; laktik asit cinsinden %0.225’ten az ve
%0.67’den fazla olamayacag bildirilmistir (Anonim, 2003).
Farkl1 yag oranlarina gére siniflandirilan eksi kremalarin bi-
lesimi Tablo 1’de belirtilmistir.

Figure 1. Fermented/ Sour cream market, market size by region (Anonim, 2019).

Tablo 1. Eksi kremanin bilesimi (Anonim, 2011)

Table 1. Composition of sour cream (Anonim, 2011)

100 g'ye gore Tam yagh Az yagh Yagsiz
Yag 20.10 g 10.60 g 0.00 g
Protein 3.10g 350¢g 3.10g
Karbonhidrat 430¢g 7.10 g 15.60 g
Seker 0.16 g 022¢g 039¢g
Kalsiyum 116 mg 141 mg 125 mg
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Fermente krema yiiksek oranda kalsiyum i¢ermektedir. Bir
Ogiinde yer alan fermente krema, giinliik onerilen kalsiyum
ithtiyacinin %13’{inii saglamaktadir. Kemik sagligina fayda-
larinin yani sira, kremadaki kalsiyum sinir, kas ve kalp fonk-
siyonlar1 i¢in de hayati 6nem tasimaktadir. Bir 6giinde yer
alan fermente krema ayrica, B, vitamini olarak da bilinen
giinliik 6nerilen riboflavin aliminin %12’sini, giinliik gereken
fosforun %13’iinii karsilamaktadir (Katke ve ark., 2019). Ay-
rica yapilan ¢aligmalarda, eksi/fermente krema gibi yag orani
yiiksek siit Uriinlerinin tiiketiminin sfingolipitler ve fosfolipit
igeriginden dolay1 kolon kanserine ek olarak, 6zellikle insan
yumurtalik kanseri hiicre hatlarina kars anti-proliferatif akti-
vite gosterdigi saptanmistir (Larsson ve ark., 2006; Castro-
Gomez ve ark. 2016).

Fermente ya da eksi krema, ¢ok sayida iilkede uzun yillardir
kullanilan viskoz formda bir iirlindiir. Kuzey Avrupa’da ge-
leneksel bir iriin olarak nitelendirilen fermente krema,
“griddfil” (Isvec), “créme fraiche” (Fransa) ve “kermapiimi”
(Finlandiya) gibi isimlerle adlandirilmaktadir. Fermente
krema icin yasal gereklilikler ise {ilkelere gore degisiklik gos-
termektedir. Fermente krema kivamli, yiiksek asitli (%0.6
laktik asit), sade bir aroma ve piiriizsiiz bir tekstiire sahip bu-
lunmaktadir. Bu krema ¢esidi, 40°C'nin altindaki saklama si-
cakliklarinda newtonian olmayan bir davranig gostermekte-
dir. Fermente krema beyazdan sarimstya, hafif kremsi, homo-
jen ve parlak bir goriiniime sahip olmalidir. Hafif asidik, pey-
nirimsi/tereyagimsi bir aromaya, ferahlatici, eksi ve lezzet bi-
lesenlerince yeterli tada sahip olan fermente bir kremada se-
rum ayrilmasi gozlenmemelidir (Scott ve ark., 2003; Meu-
nier-Goddik, 2012; Deosarkar ve ark., 2016). Fermente kre-
malarda baskin olan organik asit laktik asittir, ardindan asetik
ve sitrik asitler de bulunmaktadir. Fermente kremalardaki
yiiksek aromali ugucu bilesikler ise 2,3-butanedion, asetik
asit, butirik asit, oktanal, 2-metil3-furantiyol, 1-okten-3-on
ve asetaldehit olarak belirtilmistir (Shepard ve ark., 2013).

Tiiketicilerin 6zellikle yag icerigi azaltilmis gidalara yonel-
mesi son yillarda diisiik yagl fermente kremaya olan talebi
ve bu iirliniin marketlerdeki payini da giin gegtikce arttirmak-
tadir. Bununla birlikte eksi krema, maya ve kiif gelisimi ne-
deniyle sinirh bir raf dmriine sahiptir (Anonim, 2011). Fer-
mente kremalardaki farkli yag oranlar1 kremanin toplam kiif-
maya sayis1 ve toplam bakteri sayisi ile birlikte kuru maddesi,
sertligi, diasetil igerigi ve titrasyon asitligi gibi fizikokimya-
sal dzellikleri iizerinde de etkili olmaktadir (Ozdemir, 2002).
Fermente kremada hissedilen margarinimsi-yagh tat, asetik
tat/eksi tat, diasetil aromasi, asetaldehit aromasi, eksi
koku/aroma, peynir aromasi ve aci tat eksi kremanin saklama

e https://doi.org/10.3153/FH22008

stiresiyle ve kullanilan starter kiiltiir ile baglantili olarak or-
taya ¢ikabilmektedir (Folkenberg ve Skriver, 2001).

Fermente kremanin tekstiirel 6zellikleri ve tadi, ¢ig siitiin bi-
lesimi, 6zellikle de kremanin olgunlagmasi ve depolanmasi
sirasinda meydana gelen mikrobiyolojik ve biyokimyasal
tepkimeler, yag ve starter kiiltlirlerin oran1 gibi faktorlerden
etkilenmektedir (Danylenko ve ark., 2020) .

Kremanin fizikokimyasal 6zellikleri, lipit globiillerinin ve siit
lipit globiil membraninin yapisi, lipid globiillerinin konsant-
rasyonu, kremadaki yagsiz kuru madde bilesenlerinin ¢esidi
ve konsantrasyonu (6. proteinler, tuzlar ve eklenen emiilga-
tor ve stabilizatorler), kremanin sicakligi ve globiillerin par-
calanmasina veya aglomerasyonuna (kiimelesmesine) neden
olan kremanin fiziksel olarak islenme teknikleri (6rnegin,
pompalama, havalandirma, olgunlastirma, kristalizasyon ve
yayiklama) gibi ¢esitli faktorlerden etkilenmektedir (Deosar-
kar ve ark., 2016; Ceylan ve Ozcan, 2020).

Serum ayrilmasi, taneli kivam, jole benzeri yapi, ¢ok ince
veya ¢ok kalin, ¢ok kivamli ve topakli veya homojen olmama
gibi cesitli kalite sorunlar1 eksi kremanin duyusal 6zellikle-
rini etkilemektedir. Bu kalite degisimleri; kremanin yag ice-
rigi, homojenizasyon ve 1s1l iglem arasindaki sinerjik reaksi-
yonlar, kullanilan starter kiiltiiriin ¢esidi, fermantasyon sart-
lar1 ve siiresi, fermantasyon sonrasi kiiltiir ilave edilmis kre-
manin igleme kosullari, sogutma islemi ve son olarak kiiltiir
ilave edilmis kremanin depolanmasi ve dagitilmast gibi ne-
denlerden kaynaklanmaktadir (Narvhus ve ark., 2019).

Eksi kremada, tekstiirii iyilestirmek ve eksi kremanin peynir
altt suyu sizmasi problemini engellemek igin siit proteinleri
ve siit kaynakli olmayan stabilizatorlerin kullanilabilecegi
arastirmacilar tarafindan belirtilmistir (Hassan ve ark., 2017).
Stabilizatorler {iriiniin viskozitesini arttirmaktadir. Ancak ki-
vam arttiricilarin ve stabilizatorlerin tiriiniin bilesimine katil-
masi, geleneksel yapida ve duyusal 6zelliklerde, 6zellikle de
kremsi tat ve spesifik kokularda azaltmaya yol agmaktadir
(Danlylenko ve ark., 2020). Kremada yaygin olarak kullani-
lan stabilizatorler, bitki polisakkaritleri grubunda karrage-
nanlar, guar gamlar, modifiye nisasta ve seliiloz tiirevleridir.
Polisakkaritler, su molekiillerine baglanmanin yam sira siit
proteinleri ile de etkilesime girerek suyun hareketini sinirla-
yan ve viskoziteyi artiran bir ag 6rgiisii olusturmaktadir. Kul-
lanilan stabilizator c¢esidi ve miktari, yag igerigine, starter
kiiltiir ¢esidine ve son iirlinde istenen duyusal &zelliklere
bagli olarak biiyiik 6l¢lide degismektedir (Meunier-Goddik,
2012). Eksi kremada kullanilan stabilizator karigimlarinin
tiirleri ve miktarlar1 Tablo 2’de 6zetlenmistir.
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Tablo 2. Eksi kremada kullanilan stabilizatorler (Meunier-Goddik, 2012)

Table 2. Stabilizers used in sour cream (Meunier-Goddik, 2012)

Uriin Stabilizator Kullamim Limiti

Modifiye gida nisastasi, peynir alt1 suyu, sodyum fosfat,

Eksi Krema guar gam, sodyum sitrat, kalsiyum siilfat, karregenan, %1.5-3.0
kegiboynuzu gami
Modifiye gida nisastasi, peynir alt1 suyu, sodyum fosfat,

Hafif Eksi Krema guar gam, sodyum sitrat, kalsiyum siilfat, karregenan, %1.75-3.5
kegiboynuzu gam
Modifiye gida nisastasi, mikro kristalize seliiloz, propi-

Yagsiz Eksi Krema len glikol mono ester, akasya gamu, seliiloz gami %3.5-6.5

Fermente krema iiretimi igin temel asamalar, siitten taze
kremanin ayrilmasi, istenen yag icerigini elde etmek icin
standardizasyon, {riin Ozelliklerini iyilestirmek ig¢in
homojenizasyon, kremanin raf émriinii uzatmak igin 1sitma
ve laktik asit bakterileri ile fermantasyon, sogutma ve
depolama asamalaridir (Sekil 2).

Homojenizasyon

Homojenizasyonun temel islevi, kremadaki yag fazini stabi-
lize etmek ve "kaymak" olarak bilinen yag fraksiyonunun yii-
zeye ¢ikmasini engellemektir. Homojenizasyonun etkinligi,
prosesin bir sonucu olarak yag globiillerinin boyutunun kii-
cliltiilmesi olarak tanimlanabilmektedir (Narvhus ve ark.,
2019).

Fermente/kiiltlirlii/eksi krema tiretimi i¢in kremanin homoje-
nize edilmesinin ana nedenlerinden bir digeri, peynir alt1 suyu
ayrilmadan Uriiniin uygun kivam ve viskozitesini saglamaktir
(Aryana ve Olson, 2017).

Homojenizasyon yag globiillerinin toplam yiizey alaninda
%5-10 oraninda bir artisa yol agmaktadir. Homojenizasyonun
etkinligi ve globiillerin boyutlarinin kiigiiltme derecesi homo-
jenizasyon basincina bagli olarak ortaya ¢ikmaktadir. Homo-
jenizasyon sirasinda, kiigiik yag globiilleri, biiyiik globiillere
gore pargalanmaya kars1 daha direnglidir. Bazi ¢cok kiigiik yag
globiilleri homojenizatérden gegebilmekte ve orijinal yag
globiil membrani bozulmadan kalabilmektedir. Bozulmayan
globiillerin boyutu, homojenizasyon basincindan etkilen-
mekte ve homojenizasyon basincindaki bir artis, giderek daha
kiigiik olan yag globiillerinin bozulmasina yol agmaktadir
(Michalski ve ark., 2002). Homojenizasyon uygulama para-
metrelerinin kremanin yag igerigine ve de {irliniin istenen
Ozelliklerine gore degistirilmesi miimkiin olabilmektedir.

Kremada Uygulanan Homojenizasyon Y dntemleri;

e Tekli/Tek Asamali (Single): Siit veya kremanin tek valfli
bir homojenizatorden bir kez gecirilmesidir.

e Ciftli/iki Asamal1 (Double): Siit veya kremanin bir kez
homojenizatérden gecirildikten sonra, ardindan ayni
veya ikinci bir homojenizatérde bir kez daha homojen
hale getirilmesidir.

e iki Asamali (Two-Stage): Siit veya kremanin, ayn1 ekip-
man biriminde iki homojenizasyon valfli bir homojeniza-
torden gecirilmesi seklinde uygulanmaktadir (Narvhus ve
ark., 2019).

Aragtirmalara gore, tekli homojenizasyon, yogun bir kivama
sahip fermente krema dretimi igin yeterli olmaktadir
(Narvhus ve ark., 2019). Bununla birlikte, daha kat1 ve piiriiz-
siiz fermente krema elde etmek i¢in ayn1 basincin iki kere kul-
lanilmasiyla c¢ift uygulama ile de homojenizasyon yapabil-
mektedir (Vasiljevicve ve Shah, 2008). Fermente krema
iirlinlerinde kullanilan kremanin homojenizasyon islemi 40-
85°C arasindaki sicakliklarda, 100-205 bar basing arasinda
uygulanmaktadir. Homojenizasyon sicakliginin 75°C’nin
tizerine ¢ikarilmasi kremanin yag fraksiyonunun viskozite-
sinde daha fazla azalmaya ve peynir alt1 suyu proteinlerinin
denatlirasyonuna neden olabilmektedir (Narvhus ve ark.,
2019). Kremanin yag igerigine gére homojenizasyon basing-
lar1, %10 yagl krema i¢in 150-200 bar, %18 yagli krema igin
120-170 bar ve %38 yaglh krema i¢in 30-50 bar olarak belir-
tilmistir. Homojenizasyon basincinda meydana gelen bir
azalma ise daha biiyiik yag globiillerinde daha kiigiik boyutta
azalma ile sonuglanmaktadir (Lyck ve ark., 2006).
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Krema icin yagin standardize edilmesi

e (Yag orani %10-40)

Kivam artirici bile-
senlerin ilavesi \|/

Homojenizasyon sicakligina isitma (40-85°C)

\J

v

Homojenizasyon
(Tek, cift ya da iki asamali)

¥

Isil islem
85-95°C’de 3-5 dakika

Mezofilik starter kaltur ilavesi l
Fermantasyon 22°C’'de 18-22 saat
pH < 4.6'ya kadar
Paketleme \l/
l Pihtilasmayi 6nlemek igin karistirma

Fermantasyon 22°C’'de 18-22 saat pH < ‘l/
4.6’ya kadar 10°C’ye sogutma

Paketleme

|

Buzdolabi kosullarinda depolama ( 4+1°C)

Set Tipi Fermente Krema Stirred Tipi Fermente Krema

Sekil 2. Kiiltiir ilave edilmis fermente krema igin {iretim akis semas1 (Narvhus ve ark., 2019)

Figure 2. Process flow chart for cultured cream (Narvhus et al., 2019)
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Homojenizasyon, genellikle homojenizatérden kaynaklana-
bilecek bakteriyel kontaminasyon riskini azaltmak i¢in 1s1l ig-
lemden 6nce uygulanmakta, ancak krema 1s1l islemden sonra
da aseptik homojenizatorlerde bakteri gelisiminin 6nlendigi
bir sicaklikta aseptik olarak da homojenize edilebilmektedir
(Lyck ve ark., 2006; Walstra ve ark., 2006; Narvhus ve ark.,
2019).

Isil Islem

Kremaya enzimleri ve mikroorganizmalar1 inaktive etmek
amaciyla 1s1l igslem uygulanmakta ve bdylece kremanin raf
omrii uzatilmaktadir. Bu uygulama ile krema tiiketici i¢in gii-
venilirligi yiiksek bir {iriin haline gelmektedir. Isil islem ge-
nellikle 85°C’de 30 dakika veya 90-95°C’de 3-5 dakika ola-
rak uygulanmaktadir. Islenmis siit veya kremanin kisa bir sii-
rede fermente edilmesi veya fermantasyona kadar 4°C’de tu-
tulmast mikrobiyel korumay1 arttirmaktadir (Lyck ve ark.,
2006; Walstra ve ark., 2006; Vasiljevicve ve Shah, 2008; De-
osarkar ve ark., 2016; Narvhus ve ark., 2019).

Siit veya kremanin pihtilastigi pH, kismen kullanilan 1s1l is-
lemin siddetine bagli olmaktadir. Peynir alt1 suyu proteinleri-
nin denatiirasyonuna neden olacak kadar yiiksek olan 1s1l is-
lem, B-laktoglobulin ve k-kazein interaksiyonu nedeni ile jel-
lesme pH’si1 5.0’dan 5.3’¢ yiikseltebilmekte, bu da, kazein:
peynir alt1 suyu proteini kiimelesmesini daha yiiksek bir izo-
elektrik noktada gerceklestirmektedir. Belirtilen nedenler-
den, yiiksek sicaklikta 1s1l islem gdrmiis stitlerde jellesme sii-
resi azalmaktadir (Lucey, 2004).

Fermantasyon

Krema 1s1l islemden sonra 20-24°C’lik (genellikle 22°C) ino-
kiilasyon sicakligina kadar sogutulmakta ve %1-2 oranindaki
mezofilik laktik asit bakterilerinin ilavesi ile fermantasyon
gerceklestirilmektedir. Starter kiiltiir ilavesinden sonra uygu-
lanacak karigtirma islemi kremanin yogunlugu nedeni ile
starterin iyi bir sekilde dagilmasi i¢in homojen bir sekilde
gerceklestirilmelidir. Fermantasyon genellikle 14-24 saat
sirmektedir. Kremanin istenilen asitligine ulasildiginda
(~ pH 4.5 veya titre edilebilir asitlik yaklagik %0.7-0.8), kre-
manin 4-5°C’ye hizla sogutulmasiyla fermantasyon sonlandi-
rilmaktadir. Inkiibasyon sonunda fermente krema 4 +1°C
sicaklikta depolanmaktadir (Smiddy ve ark., 2009; Meunier-
Goddik, 2012; Shepard, 2012; Narvhus ve ark., 2019).

Starter kiiltiir olarak tercih edilirken mikroorganizmalarin;
farkl iiretim kosullarina uyum saglama, fermantasyon sira-
sinda hizli asit tiretimi, depolama ve dagitim asamalarinda
minimum asit tiretimi, fermente siit Griiniiniin raf 6mri bo-
yunca canliligin1 koruma ve karakteristik tat, aroma ve teks-
tiir olusturma o6zellikleri ile fermente krema tiretiminde 6nem
tasimaktadir. Genelde fermente krema iiretiminde asit ve

aroma olusturma yetenegindeki laktik asit bakterileri (LAB)
kullanilmaktadir. Asit olusturan LAB arasinda Lactococcus
lactis ssp. lactis, Lactococcus lactis ssp. cremoris, Lactococ-
cus lactis ssp. lactis biovar. diacetylactis yer alirken, Leuco-
nostoc mesenteroides ssp. cremoris ise fermente krema tireti-
minde yaygin olarak kullanilan aroma olusturan bakterilerdir.
Bu bakterilerin yani sira Lactobacillus acidophilus, Lactoba-
cillus rhamnosus, Bifidobacterium animalis subsp. lactis gibi
ve Bifidobacterium bifidum probiyotik bakterileri de kulla-
nilmaktadir (Smiddy ve ark., 2009; Meunier-Goddik, 2012,
Yilmaz-Ersan ve ark., 2016).

Insan viicudundaki metabolik islevleri veya sistemleri etkile-
yen, enetji ve besin maddesi iceriginin Stesinde saglik yarar-
lar1 saglayan, fonksiyonel gidalar pazar1 giderek biiyiimekte-
dir. Bu biilylime, teknolojik yenilikler, yeni {irlinlerin gelisti-
rilmesi ve yasam kalitesini iyilestiren iiriinlerle ilgilenen sag-
lik bilincine sahip tiiketicilerin sayisinin artmasiyla destek-
lenmektedir (Granato ve ark., 2010). Saglig1 ve yasam kalite-
sini iyilestiren gidalara olan ilginin artmasi, diinya ¢apinda
probiyotik bakterilere olan ilgiyi de artirmaktadir. Diinya
Saglik Orgiitii, probiyotikleri “yeterli miktarlarda uygulandi-
ginda konaga saglik yarar saglayan canli mikroorganizma-
lar” olarak tanimlamaktadir (Anonim, 2002). Probiyotik mik-
roorganizmalarin insan sagligina katkida bulundugu en
onemli etkileri, laktoz intoleransi ve kabizlik semptomlarinin
hafifletilmesi, kan kolestrol seviyesinin diisiiriilmesi, ¢gocuk-
larda alerjik reaksiyonlarin ortaya ¢ikisinin geciktirtilmesi,
farkli tip diyarelerin dnlenmesi ve tedavisi, immiin sistemin
uyarilmasi, anti-timor ve anti-kanserojen etkiler olarak sayi-
labilmektedir (Kerry ve ark., 2018)

Basarili probiyotik iiriinlerin gelistirilmesi, insan tiiketimi
icin uygun probiyotik suslarin se¢imine, susun iiretim ve de-
polama boyunca canliliginin korunmasina ve tiikketim aninda
terapotik bir etkinin saglanmasina bagli bulunmaktadir. Siit
tiriinlerinin, probiyotik fermantasyonu i¢in uygun bir matriks
oldugu kanitlanmustir. Siit Giriinleri igin probiyotik iiriinlere
olan talebin artmasi, fermente siit iiriinlerinin biyoaktif bile-
siklere sahip olmasi, laktoz intoleransinin 6nlenmesi ve pro-
biyotik bakterilerin saglig1 gelistirici etkilerinden kaynaklan-
maktadir (Homayouni ve ark., 2012; Nahaisi ve ark., 2014;
Kim ve ark., 2020).

Gelismekte olan tilkelerde en ¢ok goriilen saglik sorunlarinin
bagirsak sagligr ile ilgili oldugu diisliniildiigiinde, probiyotik
triinlerin gelistirilmesi metabolizma i¢gin ilave faydalar sag-
lamaktadir. Probiyotikler bagirsak sagligini iyilestirme, bagi-
siklik sisteminin modiilasyonu, anti-bakteriyel, anti-viral ve
psikobiyotik koruyucu mekanizmalari ile yararli etkiler olus-
turmaktadir (Gill ve ark., 2000; Lim ve ark., 2018; Ozyurek
ve Ozcan, 2020).
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Probiyotik bakterilerin fermente kremada orta zincirli ve
coklu doymamis yag asidi igerigindeki artisa neden oldugu
ve kremanin yag asidi profilini degistirdigi Yilmaz-Ersan
(2013) tarafindan belirtilmistir. Yag asidi igeriginin kroma-
tografik analizi, depolama sirasinda B. lactis ile fermente edi-
len probiyotik kremada kontrol krema 6rnegine gore linoleik
ve a-linolenik asit miktarinin arttigini géstermistir. Fermente
kremada orta zincirli ve ¢oklu doymamis yag asidi igerigin-
deki artis probiyotik bakterilerin tiirii ile iliskilendirilmistir.
En yiiksek miktarda doymus yag asidi L. acidophilus ile fer-
mente edilmis kremada belirlenirken, en yiiksek miktarlarda
tekli doymamus ve ¢oklu doymamus yag asitleri ise B. lactis
ile fermente edilmis kremada saptanmistir.

Yine, Yilmaz-Ersan ve ark. (2016) L. acidophilus, L. rham-
nosus ve B. animalis subsp. lactis bakterileri ile iirettikleri
probiyotik kremalarda kremanin biyokimyasal 6zelliklerinin
kullanilan kiiltliriin ¢esidinden etkilendigini belirtmislerdir.
22 giinliik depolama siiresince kremadaki probiyotik bakteri-
lerin sayis1 zamanla azalma gosterse de tiiketim aninda kre-
mada bulunmasi gereken minimum probiyotik miktarindan
(6 log cfu g'!) daha az olmadig1 saptanmistir.

Ekinci ve ark. (2008), L. acidophilus, B. bifidum, S. thermop-
hilus ve L. bulgaricus, P. thoenii (jensenii) P126, P. jensenii
B1264 ve kanigik bir kiiltirti (L. acidophilus, B. bifidum, S.
thermophilus ve L. bulgaricus karisimi) %2 oraninda kulla-
narak iirettikleri kremalarda en yiiksek konjuge linoleik asit
(KLA) igerigini (0.73 mg KLA/g yag) B. bifidum fermantas-
yonu ile tiretilen kremalarda tespit etmislerdir.

Mahmood ve Kzaae (2008), 1:1:1 oraninda L. acidophilus,
B. bifidum ve S. thermophilus starter kiiltlirlerini kullanilarak
iirettikleri probiyotik kremalarin 14 giinliik depolama siire-
cinde starter ilavesinden sonra mikrobiyolojik 6zelliklerinin
gelistigini ve probiyotik starter kullanilan kremalarda laktik
asit bakterilerinin sayisinin arttigini bildirmislerdir. Asit olus-
turan laktik asit bakterileri homofermentatif bir reaksiyon iz-
leyerek laktozu L-laktat formuna doniistiirmektedir. Boylece
stitte laktik asit oran1 artmakta ve pH degeri azalmaktadir.
Aroma olusturan bakteriler ise heterofermentatiftir ve laktozu
D-laktata doniistiirmenin yani sira etil alkol, asetik asit ve
CO; iiretmektedirler. Buna ilaveten sitrat1 da, fermente kre-
manin aroma maddelerinden biri olan diasetile doniistiirmek-
tedirler. Diasetil disinda, laktik asit, asetik asit, biitanoik asit,
karbonik asit de fermente kremanin sahip oldugu aromadan
sorumlu olan diger bilesenler arasinda sayilabilmektedir (Hui
ve ark., 2004).

Diasetil fermente kremaya tipik aromasini veren en dnemli
aroma bilesenidir. Lactococcus lactis ssp. cremoris (LC) ve
Lactococcus lactis ssp. lactis biovar. diacetylactis (LD), dia-
setil tiretmek icin aerobik kosullar altinda sitrati fermente
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edebilmektedir. L. lactis ssp. cremoris kremada daha fazla
oranda diasetil olusturmaktadir. Kremada, iyi bir tat ve aroma
olusumu icin ise homofermentatif ve heterofermentatif tiirle-
rin metabolik aktivitelerinin birbirleriyle uyum i¢inde olmasi
gerekmektedir (Hui, 2006, Kim ve ark., 2020).

Baz1 L. lactis subsp. cremoris suglar ayrica hiicre dis1 poli-
sakkaritleri (EPS) salgilamaktadir. EPS, piirtizsiizliik, visko-
zitenin artmasi ve daha az serum ayrilmasi seklinde etki gos-
termektedir. EPS olusturan bir kiiltiiriin fermente kremanin
reolojisi tizerindeki etkisi, tirettigi EPS’nin yapisina, tiretilen
miktarina, ve ayrica fermantasyon ve jel olusumunun meka-
nizmasina bagl olarak iiretim siiresi ile baglantili olmaktadir
(Duboc ve Mollet, 2001; Lucey, 2004; Narvhus ve ark.,
2019). Jel olusumu ve kremanin reolojik 6zelliklerinin iireti-
len EPS’nin miktarindan daha ¢ok yapisindan etkilendigi be-
lirtilmektedir. Viskozite, jel mukavemeti ve su tutma kapasi-
tesi, yliiksek molekiil agirlikli, sert bir molekiil ve az dallanma
gosteren EPS olusumu ile arttirilabilmektedir. Aksine, daha
kiigiik, esnek ve dallanan bir molekiile sahip diisitk molekiiler
agirliklt EPS olugumu ise, belirtilen 6zellikler i¢in daha dii-
stik degerler vermektedir. Ayrica, negatif yiiklii bir EPS’nin
jel olusum siirecini degistirdigi ve kazein jelinin esnekligini
arttirdig1 belirtilmektedir (Gentes ve ark., 2011).

Salem ve ark. (2015) fermente kremanin kalitesini artirmak
ve raf Omriinii uzatmak amaciyla eksi kremaya 600, 800 ve
1000 ppm konsantrasyonlarda Moringa oleifera yaprak ekst-
resi (MOLE) veya Moringa oleifera yagi (MOO) ilave etmis-
ler ve 4 hafta boyunca 5 +1°C’de depolayarak kimyasal, mik-
robiyolojik ve duyusal 6zelliklerini incelemislerdir. MOLE
seviyesi arttikca asit igerigi artarken, MOO seviyesi arttikca
azalmistir. Depolama siiresince de kremada asitlik artmistir.
MOLE ve MOQO ile zenginlestirilmis eksi kremada lipolitik
ve proteolitik bakteri, maya ve kiif tespit edilmemistir. Bu
fermente kremalarin, depolama siiresi boyunca kabul edilebi-
lir tat, goriiniis ve tekstiire sahip oldugu saptanmustir.

Depolama

Fermente kremanin raf 6mrii yaklasik 25-45 giin olarak belir-
tilmistir. Fermente kremada raf émriinii belirleyen en 6nemli
faktor kremanin kalitesidir. Krema mitkemmel kalitede olma-
dikga, fermente kremada hizla istenmeyen tatlar gelismekte-
dir. Krema kalitesini etkileyen diger faktorler ise ¢ig siit kali-
tesi ve siite uygulanan on islemlerdir (Meunier-Goddik,
2012).

Kremada asidik ve ac1 tat, fermente aromanin eksikligi, asirt
sik1 ve zayif yap1 gelisimi, serum ayrilmasi ve yag sizmasi
duyusal kusurlar olarak belirtilmistir (Meunier-Goddik,
2012). Folkenberg ve Skriver (2001), depolama siiresi bo-
yunca fermente kremanin duyusal 6zelliklerinin degisimini
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degerlendirmisler ve 28 giinliik depolamada eksi koku ve aci
tadin olustugunu tespit etmislerdir.

Fermente krema iiretiminde, dogrudan asitlendirmede, bak-
teri fermantasyonu yerine laktik asit gibi organik asitlerle
dogrudan asitlestirilerek krema iiretilebilmektedir. Asitlen-
dirme sirasindaki iiriin sicaklig1 20-25°C’dir. Daha yiiksek s1-
cakliklar tanecik ve parcali bir yapinin olugma olasiligini ar-
tirmakta ve daha diisiik sicakliklar ise jel olusumu igin gere-
ken siireyi uzatmaktadir (Meunier-Goddik, 2012).

Fermente krema iiretiminde ayrica, glukono-o-lakton (GDL)
veya gidalarda kullanilabilen diger asitler de kullanilarak
kimyasal olarak asitlik gelisimi saglanabilmektedir. Dogru-
dan asitlendirme yonteminin, kiiltiir isleme sorunlarini orta-
dan kaldirmasi, iiretim verimliligi ve kalite kontrol kolaylig:
gibi geleneksel kiiltiir uygulamalarina gore avantajlar1 bulun-
maktadir. Kimyasal olarak asitligi arttirilmis eksi kremalar,
LAB ile fermente edilmis kremalara benzer bir goriiniime ve
tekstiire sahip iken, kiiltiir ilave edilmis fermente kremalar
asitlestirilmis eksi kremaya gore daha iistiin bir aroma &zel-
ligine sahip olmaktadir (Smiddy ve ark., 2009). Ayrica laktik
kiiltiir ilaveli eksi krema, asitlestirilmis kremadan daha fazla
organik asit igermekte, ancak biotin, niasin, pantotenik asit,
Bs veya Bi, vitaminleri agisindan ise onemli bir fark goriil-
memektedir (Kwan ve ark., 1982).

Sonug¢

Gida tedarik zincirinin en biiyiik ve 6nemli pargasini olustu-
ran siit ve siit lirlinlerinin en dnemli bilesenlerinden birisi siit
yagidir. Siit yagi, kendisine 6zgii lezzeti ile krema ve tereyagi
gibi siit Uriinlerinin ana maddesi olmakla beraber beslenme
ve teknolojik anlamda da dnemli bir bilesendir. Siit yagi, kisa
ve orta zincirli yag asitleri oraninin mitkemmel uyumu ile ko-
lay sindirilebilir bir 6zellik ve biyoaktif icerigi ile de kronik
hastaliklara karsi koruyucu ozellik gostermektedir. Yiiksek
yag icerigine sahip siit iiriinlerinden birisi de fermente ya da
probiyotik kremalardir. Gastronomi alaninda diinya ¢apin-
daki gelismeler, son giinlerde global anlamda ¢agimizi tehdit
eden Covid-19 pandemisinden korunmak, bagisiklik sistemi-
nin ve bagirsak mikrobiyotasinin diizenlenmesi ile ilgili yeni
saglik yaklagimlarimin, fermente kremanin kullanimi ve ticari
olarak iiretilen krema ¢esitliligini arttirma konusunda bir egi-
lim gosterecegi diistiniilmektedir. Ancak giiniimiizde, iilke-
lere gore fermente kremalarin {iretim yontemleri ve yag ige-
rikleri ¢esitlilik gosterdigi icin belli bir standarda gore sinif-
landirma yapilamamakta ve yasal gereklilikler degisiklik
gostermektedir. Bu anlamda fermente kremanin {iretimi ile il-
gili literatiirdeki bilgiler ve yapilan ¢alismalardaki teknolojik
veriler yeterli bulunmamaktadir. Bundan dolay1 yeni ¢calisma-
lar ile bilgilerdeki ve verilerdeki bosluklar giderilmelidir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar bu yazi igin gercek, potansiyel veya al-
gilanan ¢ikar ¢atigmasi olmadigini beyan etmislerdir.

Etik izin: Arastirma niteligi bakimindan etik izne tabii degildir.
Finansal destek: -

Tesekkiir: -
Agiklama: -
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Research Involving Human Subjects,” amended in October 2013,
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For manuscripts concerning experimental research on humans, a
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consent of patients and volunteers was obtained following a
detailed explanation of the procedures that they may undergo.
Information on patient consent, the name of the ethics
committee, and the ethics committee approval number should
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patients’ anonymity. For photographs that may reveal the identity
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contribution  form  (available for download through
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authorship rights and to prevent ghost or honorary authorship. If
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submission will be rejected without further review. As part of the
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also send a short statement declaring that he/she accepts to
undertake all the responsibility for authorship during the
submission and review stages of the manuscript.
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The Editorial Board of the journal handles all appeal and
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anombudsperson may be assigned to resolve cases that cannot
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accompanied by a Copyright Transfer Form (available for
download at https://dergipark.org.tr/tr/download/journal-
file/19582. When using previously published content, including
figures, tables, or any other material in both print and electronic
formats, authors must obtain permission from the copyright
holder. Legal, financial and criminal liabilities in this regard
belong to the author(s).

Statements or opinions expressed in the manuscripts published
in “Food and Health” journal reflect the views of the author(s)
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disclaim any responsibility or liability for such materials. The final
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MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (updated in
December 2017 - http://www.icmje.org/icmje-
recommendations.pdf). Authors are required to prepare
manuscripts in accordance with the CONSORT guidelines
for randomized research studies, STROBE guidelines for
observational studies, STARD guidelines for studies on diagnostic
accuracy, PRISMA guidelines for systematic reviews and meta-
analysis, ARRIVE guidelines for experimental animal studies,
TREND guidelines for non-randomized studies, and COREQ
guidelines for qualitative studies.

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
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Manuscripts submitted to the journal will first go through a
technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted in
accordance with the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests.

Authors are required to submit the following forms during the
initial submission.

e  Copyright Transfer Form,

e  Author Contributions Form (one form for copyright and
contributions available in
https://dergipark.org.tr/tr/download/journal-file/19582)

e ICMIJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors) Download
this form from http://www.icmje.org/conflicts-of-interest/ fill
and save. Send this to the journal with your other files.
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Tables (all tables give in the main text)

Figures (all figures/photos give in the main text)
Manuscript Types

Original Articles: This is the most important type of article
since it provides new information based on original research. The
main text should contain “Introduction”, “Materials and
Methods”, “Results and Discussion” and “Conclusion”
sections.

Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards. Information on
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International
System of Units (SI).

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of
publications with a high citation potential are welcomed. These
authors may even be invited by the journal. Reviews should
describe, discuss, and evaluate the current level of knowledge
of a topic in researches and should guide future studies. The
maintextshouldstart withIntroductionand end with Conclusion
sections. Authors may chooseto useanysubheadinginbetween
those sections.

Short Communication: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the
scope of the journal that might attract the readers’ attention,
particularly educative cases, may also be submitted in the form
of a “Short Communication” Readers can also present their
comments on the published manuscripts in the form of a “Short
Communication”. The main text should contain
“Introduction”, “Materials and Methods”, “Results and
Discussion” and “Conclusion” sections.
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Table 1. Limitations for each manuscript type

Type of Abstract Reference
manuscript Page word limit limit
Original Article <25 180 40
Review Article no limits 180 60
Short Communication <5 150 20

Tables

Tables should be included in the main document, presented
after the reference list, and they should be numbered
consecutively in the order they are referred to within the main
text. A descriptive title must be placed above the tables.
Abbreviations used in the tables should be defined below the
tables by footnotes (even if they are defined within the main
text). Tables should be created using the “insert table”
command of the word processing software and they should be
arranged clearly to provide easy reading. Data presented in the
tables should not be a repetition of the data presented within
the main text but should be supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted in main
document WORD files (in JPEG or PNG format) through the
submission system. Any information within the images that may
indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure should be 300 DPI.
To prevent delays in the evaluation process, all submitted figures
should be clear in resolution and large (minimum dimensions: 100 x
100 mm). Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manuscript should be
defined at first use, both in the abstract and in the main text. The
abbreviation should be provided in parentheses following
the definition.

When a drug, product, hardware, or software program is
mentioned within the main text, product information, including
the name of the product, the producer of the product, and city
and the country of the company (including the state if in USA),
should be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric, Milwaukee, WI,
USA)”

All references, tables, and figures should be referred to within the
main text, and they should be numbered consecutively in the
order they are referred to within the main text.

Limitations, drawbacks, and the shortcomings of original
articles should be mentioned in the Discussion section before
the conclusion paragraph.
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References

Reference System is APA 6t Edition

In-text Citation with APA

The APA style calls for three kinds of information to be included in in-
The author's last name and the work's date of
publication must always appear, and these items must match exactly
the corresponding entry in the references list. The third kind of
information, the page number, appears only in a citation to a direct

text citations.

quotation.

...(Crockatt, 1995).

Direct quote from the text

"The potentially contradictory nature of Moscow's priorities
surfaced first in its policies towards East Germany and Yugoslavia,"

(Crockatt, 1995, p. 1).

Major Citations for a Reference List in Table 2.

Note: All second and third lines in the APA Bibliography should be

indented.
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within 30 days from the date of the decision letter. If the
revised version of the manuscript is not submitted within the
allocated time, the revision option may be cancelled. If the
submitting author(s) believe that additional time is required,
they should request this extension before the initial 30-day
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punctuation, and format. Once the publication process of
a manuscript is completed, it is published online on the
journal’s webpage as an ahead-of-print publication before it
is included in its scheduled issue. A PDF proof of the accepted
manuscript is sent to the corresponding author and their
publication approval is requested within 2 days of their receipt
of the proof.
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