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Helal Belgesinin Otel Pazarlamasindaki
Yerr*

ilker KARAOGLU!, Ramazan Pars SAHBAZ?

1 Balgat Aliya Yahsi Mesleki ve Teknik Anadolu Lisesi, Ankara, Tiirkiye
2 Hac1 Bayram Veli Universitesi, Turizm Fakiiltesi, Seyahat Isletmeciligi ve Turizm Rehberligi, Ankara, Tiirkiye

Oz

Bu ¢alismada, Tiirkiye’de son yirmi yilda kendilerini alternatif turizm, alternatif tatil ya da helal (Islami) konsept
tanimlamalariyla pazarda konumlandirmaya ¢aligsan, baslarda alternatif turizm oteli veya tesettiir otel gibi dogrulugu
tartisilan sifatlandirmalarla faaliyet gostermeye baslayan; turizm arzinda iist yapi unsuru olarak yeni bir tiir olan
Islami konaklama isletmeleri i¢in pazarlama karmas1 elamanlarindan tutundurmanin bir araci olarak helal belgesinin
kullanilma durumu tespit edilmeye calisilmistir. Bu baglamda Tiirkiye’de kiy1 turizmine yonelik islami konaklama
isletmesi olarak faaliyet gosterdikleri tespit edilen 51 konaklama igletmesinin, 1— 15 Kasim 2016 tarihleri arasinda
internet adresleri incelenmis ve elde edilen veriler neticesinde sadece iki isletmenin helal belgesine sahip oldugu
saptanmustir. Tiirkiye’de hizmet veren helal belgeli Islami konaklama isletmelerinin tutundurma araci olarak sahip
olduklar1 helal turizm belgesini kullanmalari; helal turizm pazarindaki konumlarini kuvvetlendirmekle birlikte hem
¢ok daha fazla turistik tiiketiciye ulasmada hem de helal belgesi olmay1p faaliyet gosteren diger Islami konaklama
isletmeleri ile girigtikleri rekabette kendilerine avantaj saglayacagi sonucuna ulasilmistir.

Anahtar Kelimeler: Helal, helal belgesi, helal turizm
The Place of Halal Certificate in Hotel Marketing
Abstract

In this study, in the last twenty years in Turkey, it has been tried to determine that accomodations which have
attempted to locate themselves in the market as alternative tourism, alternative holiday or halal Islamic concept
hotels; those which have started to operate with adjectives, the correctness of which were argued in the beginning,
such as alternative tourist hotels or veil hotels; the use of halal document as a means of marketing elements, which
is a new type of Islamic accomodations. In this term, the websites of 51 accomodations which have been attempted
to operate as Islamic hotels in the coastal tourism in Turkey were examined between November 1 and November 15,
2016 and according to the results of this examination it has been stated that only two hotels has had the halal
certificate. It has been concluded that halal certified Islamic accomodations serving in Turkey have reached more
tourists, their positions have been stronger and more advantageous in the halal tourism market than the other Islamic
accomodations which haven’t got the halal certificate.

Keywords: Halal, halal certification, halal tourism
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Helal Belgesinin Otel Pazarlamasindaki Yeri

1. Giris

Tirkiye turizminin “2023 Tiirkiye Turizm Stratejisi” dogrultusunda belirledigi hedeflere ulasabilmesi i¢in; turizm
sektoriinde yapilan ¢aligmalarin mevcut durumlarini ortaya koyan, diinyadaki degisme ve gelismelere paralel olarak
sektoriin eksik ya da iyilestirilmesi gereken durumlarini ortaya ¢ikaran, yeni turizm egilimlerinin neler oldugunu
saptayan yahut neler olabilecegini tahmin eden ¢esitli raporlar ve aragtirmalar gerekmektedir. Bu dogrultuda yapilan
arastirmada; Tiirkiye’de turizm arzinda iist yap1 unsuru olarak yeni bir tiir olan Islami konaklama isletmeleri igin
pazarlama karmasi elamanlarindan tutundurmanin bir araci olarak helal belgesinin kullanilma durumu tespitinin
yapilmas1 amaglanmustir.

Tutundurma, isletmenin trettigi mal veya hizmetlerin varligindan tiiketiciyi haberdar eden, isletmenin gelismesini
ve yasamasini saglayan bir pazarlama aracidir (Kozak ve Cuhadar, 2002). Ayrica tutundurma, isletmelerin rekabetgi
piyasa Kkosullarinda ayakta kalabilmesini saglayan pazarlama karmasmin -belki de- en 6nemli elemanidir.
Tutundurma cabalari, herhangi bir isletmenin {iriiniiniin hazir ve/veya potansiyel miisterilere satisin1 kolaylastiran,
isletmeyle hedef kitleleri arasindaki iletigim faaliyetlerinden olusur (Mucuk, 2004).

Bu acidan ¢alisma; Islami konaklama isletmeleri ile helal belgesi arasindaki iliskiyi pazarlama ¢abalar1 yoniinden
ortaya koymasi adina biiyiik bir 6nem tagimaktadir.

2. Literatiir

Bilim tanimla baglar (Garih, 2000). Bu anlamda bakildiginda olusan durum helal, helal gida ve helal belgelendirme
ile helal (Islami) turizm ve Islami konaklama isletmeleri gibi kavramlarin tanimlanmasini, bir kavramsal cercevenin
olusturulmasini ve bu ¢ergeveye bagli olarak bilgi yigininin ele alinmasini gerekli kilmaktadir. Bu nedenle, yukarida
bahsi gecen kavramlar hakkinda asagida kavramsal aciklamalar yapilmistir.

2.1.Helal, Helal Gida ve Helal Belgesi Kavramlar1 Hakkinda Genel Bilgiler
Helal Kavramu.

Helal, Arapca bir kelimedir (Akgiindiiz, 2012). Ayrica helal kelimesi yaygin olarak Miisliimanlara ait olarak
bilinmekte ve kullanilmaktadir (Riaz, 2007). Yapilmasi dinen serbest olan fiile helal denir (Demirci, 1998). Daha
genis bir ifadeyle helal kavrami Allah’in kullarina miisaade ettigi her tiirlii davranis kaliplarini ifade eder (Batman,
2015).

Helal Gida.

Helal gida, Islami kurallara gore tiiketilmesine izin verilen gidadir (Tayar ve Yibar, 2014). Uluslararas: Gida Kodeksi
Komisyonu dokiimanlarinda “Helal Terimi Kullanimi Genel Yo6netmeligi” basligi altinda helal gida ile ilgili sartlar
sOyle yer almistir:

Islam hukukuna gére yasak olarak kabul edilen bir seyden olusmamali ve boyle bir sey icermemelidir. Islam
hukukuna gére yasaklanmis herhangi bir cihaz veya tesis kullanarak hazirlanmis, islenmis, tasinmis ya da
saklanmis olmamalidr. Hazirlama, isleme, tasima veya depolama sirasinda yukaridaki sartlar: tasimayan
herhangi bir gida ile dogrudan bir temas olmamalidir. Yukaridaki sartlar sakl tutulmakla birlikte helal ve
helal olmayan gidalar arasinda herhangi bir temasi onlemek icin gerekli onlemler alinmak sartiyla helal
olmayan gidalarin iiretildigi aym binalarda farkl boliim ve kabinlerde helal gidalar iiretilebilir, islenebilir
veya saklanabilir. Daha once helal olmayan gidalar icin kullanilmakta olan uygun temizlik sartlarini saglayan
imkanlar: kullanmak suretiyle helal gida iiretim, isleme, tasima ve depolama yapilabilir; Islam’in gereklerine
gore de gozlemi yapilir (CODEX, 1997).

Ozetle, helal gida; ciftlikten catala ulasincaya kadar tiimiiyle Islami kurallara uygun olarak hazirlanan giday1 ifade
eder. Daha genis bir aciklamayla helal gida bitkisel, hayvansal, kimyasal ya da mikrobiyal kaynakli olsun, gida
tiriinlerinin hammadde, islem yardimc1 maddeleri, bilesenleri, katki maddeleri, isleme metotlari, isletme kosullari ve
ambalajlarinin dahi Islami kurallara uygunlugunun ifadesidir (Y1ldirim, 2011). Caligmanin bu bdliimiinde helal gida
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bahsine yer verilmesinin sebebi; ilk olarak gayrimiislim bir iilke olan ABD topraklarinda Islami kurallara uygun
tiretilen gidalarin belirlenmesi igin Helal Belgesi’nin (sertifika) gelistirilmis olmasidir. Daha sonra diger iilkelerde
ve pek ¢ok alanda helal belgelendirme galigsmalar1 baglamistir (Bayraktar, 2015).

Helal Belgelendirme.

Diinyanin ilk gida maddeleri ve ¢evre standartlar1 kanunu 1502 yilinda, Osmanli padisahi 1. Beyazit tarafindan
cikarilan Kanunname-i fktisab-1 Bursa fermanidir. Bu fermanda Bursa’da yenilip-igilen, almip-satilan her seyin
standard belirlenmekteydi. Uriinlerin hangi maddelerle, nasil yapilmas: gerektigi tespit edilmekteydi. Mesela, bu
fermanin ikinci maddesi ekmeklere, tigiincii maddesi aligveriste yapilan usulsiizliiklere, dokuzuncu maddesi tatlilara,
on ii¢lincli maddesi etlere, on besinci maddesi de lokantalara dair idi. Takip eden siiregte tarihi kaynaklar Osmanli’da
tahirdir damgasinin kullanilmasindan s6z etmektedir. Bu belgelendirme uygulamalarinin ilki olarak
degerlendirilebilir (Bayraktar, 2015).

Inanglar1 geregi helal hassasiyeti olan insanlarm gerek yasadiklari cografyada gerekse de ¢esitli nedenlerle
bulunduklar farkl kiiltiirlere sahip yerlerde temel ihtiyaglarini kargilamakta yasadiklari sikintilar helal belgelendirme
olgusunu akillara getirmistir (Tayar ve Yibar, 2014). Helal belgelendirme ihtiyacin1 doguran en 6énemli nedenlerden
biri de: Kiiresellesen diinyada, tiiketim mallar1 sadece o iilke igerisinde iiretilen iiriinler degildir. Bunlar farkli dinlere
sahip bagska iilkelerden de ithal edilebilmektedir. Bu nedenle de Miisliimanlar helal iirlin arayisina girmis ve bu
konuda bazi standartlara ihtiya¢ duymustur (Batu, 2012). Helal belgelendirme uygulamasi ilk olarak 1960’11 yillarda
ABD’de Miisliiman uzmanlar tarafindan yapilmistir. ABD’de Miisliiman toplumdan daha az olan Musevi toplumu
1920 yilindan itibaren dini kurallarina uygun gida i¢in Koger Belgesi gelistirmisti. Bu uygulama, Miisliiman
toplumunun Helal Belgelendirme ¢alismalarina model olmustur (Bayraktar, 2015).

Helal belgesi, yetkili kurumlar tarafindan bir dizi arastirma ve inceleme sonucunda ilgili iiriinlerin islami kurallara
gore uygun olmasi durumunda verilen bir belgedir (Riaz, 2010). Diger bir ifadeyle helal belgelendirme; alaninda
uzman ve tarafsiz bir kurumun, s6z konusu tiiretimi denetlemesini, helal standartlara goére iiretimin yapildigini teyit
etmesini ve buna bagli olarak, onaylanmig bir belge vermesini kapsayan bir yontemdir (Star Gazetesi, 2013).

2.2. Turizmde Yeni Bir Pazar Béliimii Olarak Helal (islami) Turizm ve islami Kurallara Gore Hizmet
Sunan Konaklama isletmeleri

Uretim ve tiiketimde helal arayis: tiim diinyada sadece gida ile sinirli degildir. Bu arayis gida disinda; kozmetik
tirtinler, ulagim ve turizm hizmetleri gibi bir¢ok degisik hizmet alanlarim1 da kapsamaktadir (Isiklar, 2013). Bu alan
genisliginin temelinde yatan unsur dindarlik kavrammdir. Dindarlik, tiiketici davraniglarina etki eden en 6nemli
kiiltiirel faktor olarak kabul edilmektedir. Ciinkii tliketicilerin dini yasam tarzlari tiiketicilerin davraniglarinda
sekillendirici bir fonksiyona sahiptir (Ozdemir ve Yayli, 2014). Turizm sektorii igerisinde helal turizm olgusunun
ortaya ¢ikmasinin nedeni, diinya niifusunun yaklasik olarak % 25’ini olugturan Miisliimanlarin, talep ettikleri turizm
hizmetini alirken Islami saydiklar1 degerlere uygunlugu da gdzetmek istemeleridir (Y1ilmaz ve Giiler, 2012). Bu
talebe karsilik vermek maksadiyla da gesitli tiiketim triinleri, kaliplar1 ve hizmetler isletmelerce helal ya da diger
adiyla Islami olarak etiketlenerek piyasaya siiriilmektedir (Echchaibi, 2011).

Muhafazakar Bir Turizm Etkinligi Olarak Helal (Islami) Turizm.

Muhafazakar degerlere sahip, potansiyel turistik tiiketici kitlesi tarafindan tatil olgusu olumsuz bir imaja sahipti.
Buna bagli olarak da turizm, bu kesim tarafindan elestirel bir sekilde yorumlanmistir. GOsteris vasitasi, yerel kiiltiirel
degerleri yozlastirici ve bozucu yonleriyle degerlendirilen turizm, uzun yillar muhafazakar kesim tarafindan iktisadi
bir etkinlik olarak gérmezden gelinmistir. Tatil ise ¢alismaya ara verilen ya da memlekete gidilen dénem olarak
algilanmigtir.

1970’lerin turizme dair bakis agis1 yerini, bu kitle i¢in; turizmi iktisadi bir etkinlik, tatili de bir gereksinim olarak
goren anlayisa birakmistir. (Y1lmaz ve Giiler, 2012). Ancak muhafazakar kitlede ortaya ¢ikan bakis agisindaki anlayis
degisikligi, igermeye devam ettigi bazi temel farkliliklar nedeniyle mevcut turizm sektoriinde 6zellikle kisa vadede,
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turistlerin beklentilerinden dogan turistik ihtiyaglarin kargilanmasina doniik olarak ¢esitli yetersizliklerle
karsilasmistir. Bunlar; en basta muhafazakar degerlere sahip turistik tiiketicilerin inanglar1 geregi konaklama
ihtiyacini karsilamaya doniik isletme arzi yoklugu olarak ifade edilebilir.

Netice itibariyle, diinyada helal (Islami) turizm anlayis1 bu ihtiyacin ve mevcut sektorel yetersizligin yansimasi olarak
ortaya ¢ikmustir. Ozellikle Malezya, Tiirkiye ve Misir gibi Miisliiman iilkelerin yan1 sira, Avustralya, Singapur,
Fransa, Japonya, Filipinler, Yeni Zelanda ve Brezilya gibi iilkelerde dini hassasiyeti yiiksek olan Miisliiman turistlere
uygun konaklama hizmeti sunulmaktadir (GIFR, 2013).

Inang¢ Turizmi ve Helal (Islami) Turizm.

Inang turizmi; insanlarm devamli ikamet ettikleri, calistiklar1 ve her zamanki olagan ihtiyaclarin1 karsiladiklar:
yerlerin disina dini inang¢larin1 gerceklestirmek, inang ¢ekim merkezlerini gormek amaciyla yaptiklari turistik amagl
gezilerin turizm olgusu igerisinde degerlendirilmesi olarak tanimlanmaktadir (Kiiltiir ve Turizm Bakanligi, 2011).
Literatiirde var olan dikkat ¢ekici tammlamalara baktigimizda ise helal turizm; islami motivasyona sahip turistlerin
Islami ilkelere uygun gerceklestirmis oldugu turizm faaliyetidir (Din, 1989). Bunun yaninda helal turizm, turistik
ihtiyaclarin Islami kurallara gére uygun bir sekilde karsilanmasi anlamini tasimaktadir (Jafari ve Scott, 2014). Ayrica
helal turizm, turizm taniminda gecen konaklamalardan dogan ihtiyacin Islami kural ve inanislara uygun sekilde
karsilanmasi ile ilgili faaliyetlerdir (Arpaci ve Batman, 2015). Yapilan bu tanimlamalara bakildiginda turizm
tiirlerinden biri olan inang turizmi ile helal turizm arasinda var olmas1 gereken farklilik vurgulanamamaistir. Bu fark
ise, helal turizmin inang turizmi gibi dini sebeplere dayanmamasidir. Helal turizm genis olarak tanimlandiginda,
Islami hassasiyeti olan turistik tiiketicilerin seyahatine konu olan destinasyonun din ile herhangi bir baglantisinin
olmasmna gerek olmamasiyla beraber; yapilan turistik faaliyetlerin kabul edilen Islami hiikiimler igerisinde
gerceklestirilmesini ifade eder.

Miisliimanlarin inang turizmi baglaminda gerceklestirdikleri seyahatlerde zaten Islam dininin getirdigi emir ve
yasaklara seyahatin dogasi geregi uyulmaktadir (Y1lmaz ve Giiler, 2012). Bu gercekten hareketle helal turizmin inang
turizminden farkliliginin vurgulanmasina yonelik tespitler, helal turizmin olusacak olan kuramsal ¢ergevesinin dogru
yapilabilmesi i¢in hayati bir 6nem tagimaktadir.

Turizm arznda iist yapt unsuru olarak yeni bir tiir: Islami konaklama isletmeleri.

1980’lerde Tiirkiye’de turizm yatirimlarinin artmast ve {ilke ekonomisinin dis iilkelere agilmasiyla birlikte, hem
iilkeye gelen turist sayist hem de iilkedeki turistik tesis sayisi artmig ve turizm Oncesine oranla 6nemli bir gelir
kaynagi olusturmustur. Bu donemde ¢esitli sektorlerdeki girisimleri goriilmeye baslayan Anadolu merkezli
yatirimeilar turizm piyasasi iginde de kendilerine yer agmaya baslamustir (Yilmaz ve Giiler, 2012). 20. yy. sonlarinda,
Miisliiman turistlerin meydana getirdigi turistik talebi karsilamak igin turizm arzinda iist yap1 unsuru olarak yeni bir
tiir olan Islami kurallara gére hizmet veren konaklama isletmeleri ortaya ¢ikmustir. Bu isletmeler ayrintili
incelendiginde klasik otel igletmelerinden farkli olarak su 6zellikleri tagimaktadir:

e Otele giris yapan her misafire otelin Islami yapiya sahip oldugu ve konaklama siiresince dikkat edilmesi
gereken Islami otel konseptini anlatan brosiirler verilir ya da gerekli sozlii bilgilendirme yapalir.

e Otele evli olmayan ciftlerin kabulii yapilmaz.

e Bagsta alkolli igecek olmak iizere helal olarak kabul edilmeyen higbir yiyecek ve igecek iiretimi, servisi ve
satis1 yapilmaz. Bu duruma otelin market ve aligveris merkezi gibi iiniteleri dahildir. Ayrica misafirin otele
disaridan bu kapsama giren yiyecek ve icecek getirmesi de yasaktir.

e Yiyecek ve iceceklerin israf edilmeden tiiketimi konusunda restoran, cafe ve bar iinitelerinde otel konseptine
uygun dille yerlestirilmis uyarilara yer verilir.

e Otelde bayan ve erkek kullanimina ayr1 ayri tahsis edilmis havuzlar ve plajlar bulunur.

e Bayan havuzunun ve plajinin gevresi disaridan goriinmeyecek sekilde kapalidir.
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e Otelin ortak kullamim alanlarinda mahremiyet sartlari yerine getirilir. Ornegin, ortak kullanim alanlar1 olan
lobi, restoran, cafe ve bar gibi yerlere ¢cok yakin olmamak kaydiyla erkek acik havuzu konumlandirilir.

e Otelin imkanlarina bagli olarak hamam, sauna vb. hizmet {initeleri tek ise bayan ve erkek kullanim saatleri
olarak ayr1 ayr1 diizenlenir.

e Otelin bayan boliimlerinde (havuz, plaj, hamam, sauna vb. yerler) bayan personel, erkek boliimlerinde de
erkek personel hizmet verir.

e Otelin bayan boliimlerine (havuz, plaj, hamam, sauna vb. yerler) kesinlikle cep telefonu gibi goriintii ve ses
kaydedici cihaz sokulmasi yasaktir.

e Otelin bayan boliimlerine (havuz, plaj, hamam, sauna vb. yerlere) 6 yas iistii erkek ¢ocuklari, erkek
boliimlerine de 6 yas iistli kiz ¢ocuklari sokulmaz.

e FEzan vakitlerinde otelin dahili hoparldr sistemiyle ezan yayin1 yapilir.

e Otel icerisinde bayan ve erkek kullanimina ayri ayri tahsis edilmis mescitler bulunur.

e Otel odalarinda Kible’yi gosteren isaret, seccade, tespih ve Kur’an-1 Kerim bulunur.

e Otel odalarinda yer alan televizyonlarda miistehcen igerikli kanallar kapatilmigtir.

e Otelde Islami kurallara uygun olmayan higbir esya siis veya dekor amagl kullanilmaz.

e Otel tuvaletlerinin Kible’ye doniik olmamasina dikkat edilir.

e Otel biinyesinde organize edilen gesitli turlar, animasyon etkinlikleri ve miizik yayinlar ile otele disaridan
dahil edilen etkinlikler Islami kurallara uygun diizenlenir.

e Otelin internet sitesi, brosiirii, videosu ve reklamlarinda miistehcen igerik yer almaz.

e Otelin market ve alisveris merkezlerinde miistehcen icerikli gazete ve dergi gibi yazili-gorsel yayinlarin satist
yapilmaz.

Islami konaklama isletmelerinin yukarida sayilan tiim bu 6zellikleri dikkate alinip tamimu yapildiginda; turistlere
konaklama imkam saglamanmn yaninda yeme-igcme ve eglence hizmetlerini sunmak amaciyla iinitelerini Islami
kurallara gore olusturan ve bu olusturulan {initelerde iiretilen tiim iiriin ve hizmetleri islami kurallara gére sunan
isletme olarak tanimlanabilir.

Tiirkiye’de turizm piyasasi igerisinde kendilerine yer agip, konumlandirma gayretine girisen bu isletmeler, baglarda
Klasik turizm ve tatil anlayisina bir alternatif olduklarimi vurgulamak igin alternatif tatil ya da alternatif turizm
sifatlandirmalartyla kendilerini tanitma yoluna gitmistir. Alternatif kelime anlamu olarak; se¢ilebilecek bir baska yol,
yontem olarak tanimlanmaktadir (Tiirk Dil Kurumu [TDK], 2005). Alternatif tatil, islami konaklama isletmelerinin
anlayisi ile tatil i¢in baska bir yol olarak yorumlanip, bagdasmustir (Erdogan, 2014, 5.162). Ornegin bu anlayisla
hizmet vermeye baglayan Grand Akga Otel’in gazetede yayinlatmus oldugu bir reklamda isletmeyi Alternatif
Turizmin Yeni Gozdesi slogantyla tanitmistir. Bir bagka 6rnek olarak, 2011 yilinda hizmet vermeye baslayan Adenya
Hotel de gazetede yayinlatmis oldugu bir reklamda Alternatif Tatilin En Yeni ve Tek Adresi sloganini kullanmustir.
Bu slogan son olarak, Alternatif Turizm’de Alternatif Hizmet ifadesine yerini birakmistir (Adenya Hotel, 2016).
Ancak literatiir taramasi yapildiginda alternatif turizm kavraminin ¢ok farkli tiirde turistik etkinliklere yonelik bir
kavram oldugu bilinmektedir. Alternatif turizmin hem igerigi cok genistir hem de genel olarak yapisi helal (islami)
turizm kavramu ile ayni nitelikte degildir (Tekin, 2014). Ayrica bu sifatlandirmalarin yaninda igletmeler, konaklayan
bayan turistlerin hasema adli mayolarla havuzu ve plaji kullanmalar1 nedeniyle tesettiir otel; evli olmayan ¢iftlerin
kabul edilmemesi nedeniyle de aile oteli olarak adlandirilmistir.

Helal belgeli oteller.

1. Uluslararasi islami Turizm Standartlar Konferansi’nda Caprice Group Yénetim Kurulu Baskani Fadil Akgiindiiz,
Tiirkiye'de Islami usullere uygun ilk otel olan Caprice Palace Didim'i agma fikrinin nasil dogdugunu su sdzlerle
anlatti:

Akgiindiiz; “1994 yilinda ailemle birlikte tatile gitmek iizere yola ¢iktik. Bayanlar icin ayri havuzu olan bir
otel aradik, iki giin gezdik, ancak tatil yapamadan eve geri donmek zorunda kaldik. Aradan bir yil ge¢cmisti.
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Satilik bir otelle ilgili teklif geldi. Degerlendirdik ve satin alma karari verdik. Oteldeki kumarhaneyi kapatip
bir mescit agtik. Alkol servisini kaldirdik. Otelde sunulan iiriinlerin helal olmasina dikkat ettik. Bayanlar icin
ayrt havuz olusturduk" dedi (Kofteoglu, 2012).

Yukarida da belirtildigi iizere, 1996 yilinda Tiirkiye’de Islami konseptte hizmet sunan ilk konaklama isletmesinin
acilmasi ile baslayan siirecte -Tiirkiye 6zelinde- turistik tiiketicilerin bu igletmeleri tercih sebepleri; isletmenin sahip
oldugu dogal konum ve imkanlar1 6l¢iisiinde havuz ve/veya plajlarin bay ve bayanlar icin ayr1 ayri diizenlenmis
olmasi, alkollii icecek ve domuz eti gibi dinen yasak yiyeceklerin servisinin yapilmiyor olmastyla simirltydi.

Helal belgelendirme uygulamalarinin tiim diinyada yayginlasmas: sonucu turizm sektdriinde dzellikle de Islami
konaklama isletmelerinin; miisteri talepleri ve uluslararasi rekabet sebebiyle helal hizmet belgesi alma bagvurularinin
arttigi gozlemlenmektedir (Isiklar, 2013). Ciinkii helal iiriinler hakkinda tiiketici ve iireticilerin bilgi seviyeleri
yiikseldikge bu {iiriinlere olan talepte artmaktadir (Mohani, Haslina & Juliana, 2009). Tiirkiye’de bu durumun bir
yansimasi olarak Adenya Hotel, Diinya Helal Birligi tarafindan Helal Turizm Sertifikasi alan ilk Islami konaklama
isletmesi olmustur. 4 Temmuz 2011 tarihi itibariyle helal belgelendirme faaliyetlerine baslayan Tiirk Standartlar
Enstitiisii [TSE] tarafindan Helal Uygunluk Belgesi verilen, 2007 yilinda hizmet vermeye baslayan Bera Alanya Otel
ise helal belgesi sahibi bir diger isletme olmustur.

2.3. Pazarlama Karmasi Elemanlarindan Tutundurmammn Bir Araa Olarak Helal Belgesi’nin Islami
Konaklama isletmelerince Kullanim

Miisliiman turistler i¢in ilk on tatil destinasyonu siralamasinda Tiirkiye Malezya’dan sonra ikinci sirada yer
almaktadir (Global Muslim Travel Index [GMTI], 2015). Fakat mevcut helal turizm potansiyeliyle birlikte, basta
helal yiyecek-icecek sektorii pazari olmak iizere tiim helal sektorleri igerisinde pazarlama ve tanitim eksiklikleri
dikkat cekmektedir (Torlak, 2012, s.7). Bu durum; helal iiriin {iretmesi ya da helal hizmet sunmas1 gereken Islami
konaklama isletmeleri icin de gecerli bir durumdur. islami konaklama isletmeleri icin bu durumun asilmasi adina,
basli bagina helal belgesinin pazarlama karmasi elemanlarindan tutundurmanin bir araci olarak kullanimini akillara
getirmigtir.

Calismanim bu kismunda, Tiirkiye’de kiy1 turizmine yonelik hizmet veren islami konaklama isletmelerinin helal
hizmet durumlart; alkolsiizliik, helal gida iiretimi yapma, helal belgeli gida tercih etme ya da helal turizm belgesi
sahibi olma gibi bagliklar altinda analize tabi tutulmus, bununla birlikte sundugu turizm hizmetini sifatlandirmada
tercih ettikleri ifadeleri ve varsa kullandiklari marka sloganlari da belirlenmistir. Bu baglamda Islami konaklama
isletmesi olarak faaliyet gosterdikleri tespit edilen 51 konaklama igletmesinin, 1— 15 Kasim 2016 tarihleri arasinda
internet adresleri incelenmis ve internet sayfalarindaki bilgiler neticesinde asagidaki tabloda yer alan veriler elde
edilmistir.
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Tablo 1: Tiirkiye’deki Islami Konaklama Isletmelerinin Helal Hizmet Durumlari, Sifatlandirma ifadeleri ve Marka

Sloganlar1
3 |2
8 O -g N <
o O . = — He o o .
Z, Islami = S &) z > Sifatlandirma Ifadesi ya da
fa] N — —_— o D)
= . 5 ? = = 9
A Konaklama Isletmesinin Adi e CT.; s < £ *Marka Slogani
< 5
(Alfabetik Sira) £ =
1 1453 Bodrum Resort Hotel X Helal Tatil - Islam Tatil
Alternatif Turizm’de
2 Adenya Hotel & Resort X
Alternatif Hizmet
3 Adin Beach Hotel X Alternatif Turizm’de Bir Ilk
Alternatif Turizm —
4 Akropol Resort Hotel X
Farkl Bir Alternatif
Helal Aile Oteli —
5 Al Bahir Deluxe Otel X
Alternatif Turizmin Yeni Adresi
6 | Alya Villa Butik Otel X Islami Otel
7 Angel’s Marmaris Hotel X Alkolsiiz Otel - Aile Oteli
M ir K in £ ]
8 Atlas Beach Hotel X uhafazakar onseptin Ekonomik
Adresi
9 Azra Resort Hotel X Muhafazakdr Tatilin Adresi
10 Bera Alanya Otel X Alternatifsiz Tatil Cenneti
11 Beyza Hotel X Tesettiir Otel
Blu Ciragan Bodrum Muhafazakar Tatil —
12 X
Halal Resort & Spa Tesettlir Tatil
13 | Caprice Termal Palace X Islami Otel
14 | Club Ecrin Hotel X Helal Konsept — Islami Otel
Helal Turizm —
15 | Club Familia Hotel X
Alternatif Turizm’in Bir Incisi
16 | Club Hotel Asya Alternatif Tatilin Merkezi
17 | Club Hotel Karaburun X Islami Otel
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18 | Elizan Suit Otel Tesettiir Otel - Islami Otel
19 | Elvin Deliixe Otel Helal Tatilin Yeni Adresi
20 | Evra Boutique Halal Hotel Helal Konsept
1 T Céndes <
20 Grand Akea Otel ' lterrfatzf urizmin Gozdesi
Islami Otel
Alternatif Tatilin Yeni Adresi
21 | Grand Cinar Hotel "erna'l atilin Yeni Adresi ve
Gozdesi
22 Green Anatolia Hotel Her Sey Dahil Helal Hotel
23 | Hotel Beyt (Burg Club) Muhafazakar Konsept
24 | Hotel Mavi Deniz Islami Otel
Tesettiir Otel —
25 | Inang Hotel
Muhafazakar Konsept
26 | Ionia Otel -
27 | Katranci1 Park Hotel Helal Konsept
28 | Mahidevran Otel Alkolsiiz Otel - Islami Otel
29 Meltem Tatil Koyt Muhafazakdr Tatilin Adresi
30 | Miyel Beach Hotel Islami Otel
Tesettiir Otel —
31 Modern Saraylar Hotel
Muhafazakar Konsept
32 | Nehir Apart Otel Muhafazakar Otel
Alkolsiiz Aile Oteli —
33 | Ottoman Family Hotel & Spa
Alternatif Turizm Oteli
Islami Otel —
34 | Papatya Otel
Alternatif Tatil Keyfiniz
35 | Pine Club Boutique & Spa Helal Otel
36 | Rizom Tatil Koyii Alternatif Turizm
37 | Rosemina Bodrum Hotel Alternatif Turizm
Alternatif Turizm’in Mimart —
38 | Sahh inn Paradise Tatil K&yii
Aile Oteli
39 Saklikoy Evleri Tatil Koyt Aile Oteli
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40 | Selguklu Tatil Koyii Islami Tatil Koyii
41 | Selge Beach Resort & Spa Akdeniz’deki Alternatifiniz
42 Side Hisar Deliixe Hotel Alkolsiiz Aile Oteli
43 Silver Pine Hotel Mubhafazakar Otel
44 | Sky Tower Hotel Helal Turizm
45 | Sultan Beach Hotel Islami Otel
46 Tac’tin Nisa Konakl1 Otel Islami Otel - Muhafazakar Tatil
Mubhafazakar Otel —
47 Tac’tin Nisa Resort Otel
Alternatif Tatil
Alternatif Turizm 'de
48 | Tugra Suit Hotel
Alternatifsiz Tatil
49 | View Bodrum Turgutreis Hotel Islami Hotel
50 Wome Deluxe Hotel Aile Oteli
51 Zehra Hotel Tesettiir Otel - Islami Otel

Tiirkiye’de kiy1 turizmine ydnelik hizmet veren Islami konaklama isletmelerinin biiyiik cogunlugu isletmelerini helal
(Islami) otel ifadesi basta olmak iizere; alternatif turizm oteli, alkolsiiz aile oteli, muhafazakdr otel Ve tesettiir otel
benzeri ifadelerle sifatlandirmaktadir. Yukarida Turizm Arzinda Yeni Bir Tiir: Islami Konaklama Isletmeleri bashg
altinda bahse konu olan alternatif turizm ve fesettiir otel ifadelerinin; isletmelerin kendilerini sifatlandirmada yanlis
bir tercih se¢mis olduklarina dair yapilan durum tespitine ragmen hala varligin1i devam ettirdigini gérmek
miimkiindiir. Bu durum igletmelerin imaj ve tutundurma faaliyetlerinde ¢ok 6nemli bir yeri olan marka slogam
tercihlerine daha siddetli bir bicimde yansimis durumdadir. Bu isletmelerin biiyiik bir kismi hazirlamis olduklar
marka sloganlarinda; alternatif tatil, alternatif hizmet ve alternatif turizm ifadelerini sik¢a tercih etmistir. Bunun
yaninda birgok igletmenin sundugu turizm hizmeti ile birlikte isletmelerini sifatlandirmada ve olusturduklart marka
sloganlarinda helal (Islami) ifadesini tercih etmis olmalari, dogru bir ifade olan helal (Islami) turizm ifadesinin
Tiirkiye’deki kiy1 turizmine yonelik hizmet sunan helal (Islami) konaklama sektoriinde yer ettiginin ve isletmelerce
kabul goriildiigiiniin bir kanitidir.

Tiirkiye’deki Islami konaklama isletmelerinin helal hizmet durumlarina bakildiginda ise, ilk olarak karsimiza
alkolsiizliik vurgusu c¢ikmaktadir. Alkollii yiyecek-igecek liretimi ve sunumu yapilmamasi bu igletmelerin varlik
sebeplerinden biridir. Yapilan incelemeler neticesinde tabloda ifade yok basligi altinda yer alan 5 isletme diginda
hemen hepsinde alkolsiizliik vurgusuna rastlamak miimkiindiir. Alkolsiizliik vurgusu yapmayan bu 5 igletme, internet
sayfalarinda helal (islami) konaklama isletmesi olduklarim1 vurgulayan ifadeler kullanmasina karsilik, alkolsiizliik
vurgusuna yer vermemistir. Bu duruma, internet sayfalarinda helal (islami) konaklama isletmesi olduklarmi
vurgulayan ifadelerin varliginin neden oldugunu sdylenebilir. Alkolsiizliikk vurgusunun yaninda, selal gida bashig
altinda tabloda yer alan 14 isletme ise iirettikleri gida iiriinlerinin Islami kurallar cercevesinde hazirlanip sunuldugunu
vurgulamigtir. Bu vurgulamadan anlasildigi lizere, 14 isletmenin satin aldiklar1 trtinlerin helal belgeli gidalar
olmadig1 ancak isletmedeki gidalarin helal (Islami) sartlara uygun olarak satin alindig1 ve sonrasinda bu sartlara
uygun liretim yapip sunduklar tespit edilmistir. Bunun yaninda ifade belirtmeyen, alkolsiizliik vurgusu yapan ve
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gidalarinin helal oldugunu vurgulayan isletmelerden baska 13 konaklama isletmesi helal belgeli gida basligi altinda
tabloda yer almistir. Bu isletmeler, gidalar1 satin aldiklar1 tiim firmalarin helal belgesine sahip oldugunu internet
sayfalarinda belirtmistir. Bununla da kalmayip, bu durumu tutundurmanin bir araci olarak kullanmaya baglamustir.
Ornegin, Modern Saraylar Otel Helal Sertifikali Gidalar Ile Agzimiza Saghk Tatil sloganiyla kampanya afisi
hazirlamis ve internet sayfasinda yayinlamistir. Tabloda yer alan son baslik ise helal turizm belgeli konaklama
isletmesi baslhigidir ki, bu baslik altinda Tiirkiye’de sadece 2 Islami konaklama isletmesi yer almaktadir. Bu isletmeler
diger Islami konaklama isletmelerinden farkli olarak satin aldiklari tiim iiriinlerin helal belgesi sahibi olmasinin
yaninda; sahip olduklar1 helal turizm belgesi geregi, yukarida Turizm Arzinda Yeni Bir Tiir: Islami Konaklama
Isletmeleri bashig1 altinda 6zellikleri maddeler halinde siralanan islami otel sartlarini eksiksiz bir sekilde tasimaktadir
ve yetkili kuruluslar tarafindan rutin kontrol ve denetimlere tabi tutulmaktadir.

Tiirkiye’nin ilk helal turizm belgeli konaklama isletmesi konumunda olan Adenya Hotel, pazarlama karmasi
elemanlarindan tutundurmanin bir araci olarak helal turizm belgesini kullanmis ve yayinlatmis oldugu gazete
reklaminda siz degerli misafirlerimize sundugumuz giiler yiizlii hizmetin kalitesi ve giivenilirligi, Diinya Helal Birligi
tarafindan Helal Turizm Sertifikasi ile taglandwildr ifadesiyle bunu vurgulamistir. Ayrica ayni turizm Sezonu
icerisinde yaymlatmis oldugu bir diger gazete reklaminda ise Tiirkiye nin ilk helal turizm sertifikali oteli ifadesiyle,
sahip olduklar1 helal turizm belgesi tam anlamiyla tutundurmanin bir araci olarak kullanilmigtir. Takip eden siiregte
yayilatmis olduklar1 gazete reklamlarinda da ayni ifade belirgin bir bigimde yer almistir. Bunun yani sira bu vurgu
sadece gazete reklamlarinda kalmayip; isletmenin internet sayfasinda helal turizm belgesi yayinlanmig, kampanya
tanitim afiglerinde helal logosu yer almig ve tutundurmanin bir aract olarak kullanilmigtir. Son olarak, otelcilik
sektoriinde bir hizmet tiirii olarak yer alan ultra her sey dahil sistemi, bu isletme tarafindan gelistirilip Helal Ultra
Her Sey Ddhil (Helal UAI) adryla diger islami konaklama isletmelerine rekabet saglamada ve daha fazla Miisliiman
turiste ulasmada avantaj saglamasi i¢in helal turizm belgesini kullanilmaya devam etmistir (Yeni Safak, 2016).

Tiirkiye’de hizmet veren bir diger helal turizm belgeli konaklama isletmesi olan Bera Alanya Hotel de helal turizm
belgesini tutundurma araci olarak kullanma yoluna gitmis ve bunun vurgusunu da Tirkiye 'nin ilk TSE Helal Belgeli
Oteli olduklarim1 belirterek yapmuslardir. Konu olduklar1 haberlerde bu vurgulamanin varhigina rastlamak
miimkiindiir (Thlas Haber Ajans1 [IHA], 2013). Bununla birlikte isletmenin internet sayfasinda ve kampanya tanitim
afislerinin i¢eriginde de bu vurgu yer almis ve tutundurmanin bir araci olarak helal belgesi kullanmigtir.

3. Sonug¢ ve Oneriler

Tiirkiye’de hizmet veren helal belgeli iki islami konaklama isletmesinin de tutundurma araci olarak sahip olduklar1
helal turizm belgesini kullanmalari; helal turizm pazarindaki konumlarini kuvvetlendirmekle birlikte hem daha fazla
turistik tiiketiciye ulasmada hem de helal belgesi olmayip faaliyet gosteren diger Islami konaklama isletmeleri ile
giristikleri rekabette kendilerine avantaj saglayacaktir. Cilinkii Malezya’da yapilan bir arastirmada helal belgesine
sahip iriinlerin daha fazla sayida Miisliiman tiiketiciye ulagsmada avantaj saglayacagi sonucuna ulasilmistir
(Haslenna, Zuraini, Normala, ve Kamaruzaman, 2013). Bu nedenle tiiketicilerin dini yasam tarzlarinin helal
sertifikali iiriin tercihinde etkili olmasi; isletmenin ya da {iriinlerinin tanitimina yonelik reklam ve duyurularda dini
hassasiyeti olan tiiketicilere dair tanitim faaliyetlerinde bulunmalarini zorunlu kilmaktadir (Ozdemir ve Yayli, 2014).

Uluslararasi gelismelere ve diinya ¢apindaki egilimlere kars1 durmanin iilkemize zarardan ve vakit kaybindan bagka
bir sey getirmedigi tecriibelerle sabittir (Tayar, 2013). Gelismekte olan iilkeler arasinda bulunan Tiirkiye’de doviz
girdisinin saglanmasi i¢in ihracatin artirilmasinin yani sira bacasiz sanayi olarak da adlandirilan turizm sektdriiniin
gelistirilmesi de gerekmektedir (Yilmaz ve Giiler, 2012). 2023 Tiirkiye Turizm Stratejisi’nde Tiirkiye turizminin
hareketlenmesi ve gelismesi i¢in alternatifler tiretilmesi gerektigi lizerinde durulmaktadir (Kiiltiir ve Turizm
Bakanlig1, 2007). Turizm sektdriinde yeni bir pazar boliimii olarak yer edinen helal (islami) turizm sektorii; Tiirkiye
icin yerli ve yabanci pazarlar boyutunda ciddi bir turistik segenek olma potansiyeli tasimaktadir.

Turizm sektoriinde helal belgesinin tanitimi ve yayginlastirilmasi ig¢in devletin bir takim tesvik tedbirleri almasi
gerekmektedir (Zailani, Fernando ve Mohamed, 2010). Bu ifadeden hareketle, Kiiltiir ve Turizm Bakanligi’nin

87



llker Karaoglu, Ramazan Pars Sahbaz

katkis1 ve tesviki ile yerli ve yabanci turistlere yonelik helal belgesi sahibi Islami konaklama isletmelerinin hem
sayisi artirilabilir hem de tanitimi daha iyi sekilde yapilabilir (Ozdemir ve Yayli, 2014). Diinya turizm pazarinda
hatir1 sayilir bir konuma sahip olan Tiirkiye diger turistik faaliyet gesitliliklerinde oldugu gibi helal (Islami) turizm
faaliyetlerinde de etkin ve 6ncii olmal1. Bu olgu politik tartisma unsuru yapilmaksizin Tiirkiye turizmini sekillendiren
kamu ve 6zel sektdr ¢ikarlart dogrultusunda degerlendirilmelidir.
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Abstract

The immune system works in coordination with other structures in the body to prevent infections from occurring and
to fight existing infections. The immune system plays a role in the formation and regulation of almost every disease
and therefore has a very important place for human health. Researches show that the regulation of internal and
external factors that can affect immunity can be effective in protecting against diseases and in the healing process. In
this review, nutrition, exercise-sports, regular life, sleep, environmental factors, addictive substances, psychological
state, previous illnesses, and genetic predispositions, affecting immunity are discussed. A diet composed by adequate
and balanced intake of macro and micro nutrients ensures that the immune system works at the desired level. In
addition to nutrition, moderate intensity regular exercise, regular life and quality sleep contribute to immunity by
affecting various physiological mechanisms. On the other hand, external factors such as previous diseases, air
pollution, radiation, various synthetic compounds and harmful habits such as stress, alcohol, cigarettes and drugs can
disrupt the immune system by disrupting the cytokine balance. Although genetic factors are important in immunity,
it seems that lifestyle which includes factors such as diet, daily activities, sleep patterns, habits, and moods is much
more determinant for strong immunity.
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The Key to Strong Immunity: Lifestyle

1. Introduction

The immune system performs an important function by working as an orchestra with its cells, tissues, and molecules,
preventing infections from occurring and fighting infections that settle. The host defense system, which contains
many biological structures and processes that act simultaneously and regularly against pathogens and damaged
tissues within the organism, consists of innate immunity that creates the first protective barrier and then (in connection
to the innate immunity) acquired immunity that develops more specifically and more effectively (Abbas, 2018).

These immunological functions among individuals show heterogeneity in terms of some factors such as genetics,
environment, lifestyle, and nutrition (MacGillivray, 2014). The correct functioning of the immune system has an
important place in the protection of the body against harmful organisms, therefore, in the prevention of diseases and
the course of treatment. This review aims to understand and collectively evaluate the factors that will protect the
immune system.

2. Nutrition

The interchangeable effects of nutrition on immune functions have been studied as an important factor for the past
decade, and research in this area has become an outstanding study topic called nutritional immunology. As with other
body systems, the immune system requires sufficient nutrients for proper functioning (MacGillivray, 2014).

Nutrition is generally accepted as a determining factor of the immune response, and epidemiological and clinical data
show that nutritional deficiencies can alter the immune response and increase the risk of infection. Previous studies
have confirmed that impaired immunity is a critical factor in infection associated with malnutrition (Kubena, 1996).

Nutrition plays a very important role in the development, management, and treatment of non-communicable diseases
such as allergic diseases, cancer, diabetes, and cardiovascular diseases. Such non-communicable diseases have well-
defined immunopathological processes and nutrition is thought to affect disease risk and management as an
immunomodulator (Venter, 2020).

In Western countries, where the incidence of immune-related diseases is high, it is noted that diseases typically result
from high-calorie intake, fat, sugars, and low fibrous food consumption. Information on the development of less
chronic inflammatory diseases and allergic diseases has been provided with specific nutrients and dietary models
(Schwingshackl, 2015; Schulze, 2018).

In the data on nutrition models, especially the Mediterranean diet attracts attention. It has been suggested that
wheezing or eczema is less common in babies of mothers who adapt to this nutrition model during pregnancy (Venter,
2020).

The European Academy of Allergy and Clinical Immunology (EAACI) emphasized that the inadequacy of the
nutritional variety defined as the numerical and ideal consumption frequency of food groups consisting of different
foods in infancy results in allergies seen in childhood (Ruel, 2003; Venter, 2020). In studies related to the prevention
of childhood allergies, it has been understood that the effect of dietary diversity on the microbiome and immune
system may affect allergy outcomes and it has been found that this change in the immune system is associated with
several immune antigen tolerance mechanisms, including regulatory T and B cells, immune regulatory cytokines and
suppressed IgE antibodies, as shown in other allergen tolerance models (Venter, 2020; Rivas, 2016; Palomares,
2017). The immune system develops an appropriate tolerance to prevent unwanted responses to harmless foreign
substances or healthy tissues (Nicholson, 2016).

Nutritional deficiencies are particularly common in underdeveloped regions and contribute to the high incidence of
morbidity and mortality from infectious diseases. Nutritional deficiencies should be corrected for the immune system
to perform its functions. If some foods are taken in the recommended amount; It has been found to contribute to the
optimization of immune functions, including resistance to infection (Black, 2014; Bailey, 2015).
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2.1. Nutritional Components
Vitamin A.

Vitamin A plays a role in the innate and acquired immune functions. Vitamin A deficiency can impair barrier
function, alter the immune response, and increase susceptibility to many infections (Calder, 2013). Intestinal barrier
and mucus secretion, which may facilitate the entry of pathogens, have been shown to be impaired in mice with
vitamin A deficiency (Ahmed, 1990). Vitamin A has an important place in the regulation of cells that control negative
immune reactions. In vitamin A deficiency, the activity of natural killer cells may decrease and disrupt the response
to the vaccine (Ross, 1996). Vitamin A deficiency is associated with increased morbidity and mortality for children.
These rates have been reported to be associated with respiratory infections, diarrhea, and measles. In children with
vitamin A deficiency, when supplements were given, an increase in the treatment of infectious diseases and a decrease
in the morbidity rate was observed (Bailey, 2015).

Vitamin A is found in animal tissues in the form of retinoids and in plant tissues in the form of carotenoid. Retinoic
acid supports T cell movement to gut-associated lymphoid tissues (lwata, 2004). Carotenoids are stored in tissues
and multiply in plasma and can be converted to vitamin A. There are studies showing that it can increase immune
function by preventing oxidative stress due to being an antioxidant (Maijo, 2014). High doses of vitamin A have a
strong teratogenic effect. The synthetic derivative of vitamin A, isotretinoin, is responsible for craniofacial defects
together with a syndrome involving malformations of the central nervous system, heart, and thymus. Therefore,
synthetic forms and excessive consumption are not recommended during pregnancy (Guillonneau, 1998).

Vitamin D.

Vitamin D and its metabolites have many roles in the immune system, autoimmunity, and susceptibility to infections.
Vitamin D is converted into its active form, 1,25-dihydroxy vitamin D3 in kidneys. Immune cells both respond to
vitamin D and are involved in its production. For this reason, vitamin D can directly affect host defense by providing
antimicrobial peptide synthesis from macrophages (Calder, 2013). People who are deficient in vitamin D have been
found to be at increased risk of respiratory viral infections (Sabetta, 2010). In a study conducted in Japan,
schoolchildren were given a vitamin D supplement for 4 months during the winter, and there was a 40% reduction in
the risk of developing influenza (Urashima, 2010). These studies show that vitamin D may reduce susceptibility to
infections, thereby increasing immune function. Although there is a lot of research on the immune-supportive effects
of vitamin D, it has been stated in some studies that it may have an immunosuppressive effect by playing a role in
the prevention of autoimmunity. Current evidence suggests that vitamin D is a regulator of immune function, but its
effects will depend on the immunological condition (Black, 2014). According to a study conducted in 489 patients
who had their vitamin D levels measured 1 year before the COVID-19 test, it was found that the rate of being positive
in patients with insufficient vitamin D levels was 1.77 times higher. It is thought that vitamin D strengthens innate
immunity, thus reducing transmission. Moreover, high vitamin D level is associated with a low interlockin 6 level,
which is the main target in controlling the cytokine storm seen in COVID-19 (Meltzer, 2020).

Vitamin E.

Vitamin E is a fat-soluble antioxidant that can protect polyunsaturated fatty acids (PUFAS) in cell membranes from
oxidation, reduce the production of reactive oxygen species (ROS) and reactive nitrogen species (RNS), and modulate
signal transduction (Lee, 2018). It is a fat-soluble antioxidant that strengthens immune functions. It is found in the
membrane of all nuclear cells, especially in the membrane of immune cells. Vitamin E consists of biologically active
tocopherols and tocotrienols. Especially, a-tocopherol is frequently used in researches. Vitamin E can increase T cell
function by directly affecting membrane integrity, signal transduction, or indirectly by reducing the production of
suppressive factors such as prostaglandin E2 (PGE2) by macrophages (Maijo, 2014).
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Vitamin C.

Vitamin C is an essential vitamin (Carr, 2017). It is an important cofactor of many enzymes and regulates gene
expression by interacting with transcription factors (Sorice, 2014). It contributes to immune defense by supporting
various cellular functions of both-innate and acquired immune systems. It protects against oxidative stress with its
antioxidant feature (Carr, 2017). Anti-inflammatory, antiviral, and antibacterial properties are well known in the
literature (Sorice, 2014).

Plasma vitamin C concentrations decrease rapidly in cases of infection or stress. Vitamin C deficiency resulted in the
impaired immune system and increased susceptibility to infections. At the same time, studies are reporting that
vitamin C supplements can both prevent and treat systemic and respiratory infections (Carr, 2017).

Zinc.

Zinc is an essential mineral. Zinc deficiency can reduce immune cell proliferation, the activity of natural killer cells,
cytokine production, and neutrophil function (Prasad, 2008; Wessel, 2017). Zinc is essential for hematopoiesis, cell
maturation, cell differentiation, and progression of the cell cycle in the immune system. Cytokine production and
production of reactive oxygen species also depend on zinc. Zinc deficiency also negatively affects the maturation
and function of T and B cells. Insufficient zinc intake in dietary has also been associated with cancer. Therefore, zinc
is vital for the correct functioning of the entire immune system (innate-acquired) (Baltaci, 2012; Wessel, 2017).

Iron.

Iron is a trace element that has an important place in cell differentiation and growth (Mohammed, 2017). Iron has
multiple effects on the immune system. Oxidative burst, T cell proliferation, cytokine production, and bacterial killing
are the effects of iron on the immune system. In iron deficiency, thymus atrophy may develop (Calder, 2013). Iron
deficiency impairs cellular immunity, especially from helper T cells (Elmadfa, 2019). In a case-control study, the
effect of iron supplementation for 3 months was investigated in 485 children aged 2-5 years. As a result of the study,
it was observed that acute respiratory infections, urinary tract infections, and gastroenteritis recurrences decreased
significantly (Jayaweera, 2017). However, some studies have reported that excessive iron overload in infectious
conditions can cause harmful effects by disrupting immune function and inducing inflammation (Calder, 2013).

Selenium.

Selenium acts as a cofactor of a group of enzymes involved in antioxidant defenses. Therefore, it supports immune
functions by protecting against the immunosuppressive effects of oxidative stress. Selenium deficiency has been
shown to affect both innate immunity and acquired immunity in experimental animals and increase susceptibility to
infections (Black, 2014). Low selenium concentrations in humans have been associated with increased virulence
(Beck, 2000; Beck, 2004; Wang, 2009), decreased natural killer cell activity (Wang, 2009), and increased
mycobacterial diseases (Shor-Posner, 2002). Selenium supplementation has been shown to improve immune
functions in humans (Roy, 1994; Hawkes, 2001). In adults with low selenium levels, selenium supplementation
increased the immune response to the poliovirus vaccine (Broome, 2004).

Probiotics.

The term probiotic is a relatively new word meaning "for life". This term is used for bacteria associated with
beneficial effects for humans and animals (FAO, 2001). Probiotics are living microorganisms that can provide the
host with health benefits. The most characterized probiotic microorganisms are members of the genus Lactobacillus,
Bifidobacterium, and Streptococcus. Yoghurt, kephir, pickles, sourdough bread, tarhana, ayran, turnip, beer, wine,
soy, olive and dried meat are examples of probiotic foods (Yardim, 2019).

Probiotics can regulate immune functions in the gastrointestinal tract and more distant tissues (Maijo, 2004). It
activates regulatory T cells, strengthens the gut barrier by increasing mucin secretion, tight-binding proteins, and
goblet, Paneth cells. It provides the regulation of intestinal microbiota by suppressing the growth of potential
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pathogenic bacteria in the gut and maintaining the balance. It has also been shown that long-term probiotic use does
not alter intestinal homeostasis. In malnutrition studies, probiotics have been shown to increase intestinal and
systemic immune responses. In addition, probiotics have been shown to contribute to improving intestinal and thymus
damage in some diseases (Maldona, 2019).

There is strong evidence that probiotic intake in healthy adults increases immune function especially in common
upper respiratory tract infection and decreases incidence and symptoms (Khalesi, 2019). Since the gut microbiota is
accepted as the first line of defense against pathogenic microorganisms in the gut, it is important to protect the
immune system through regular consumption of probiotic foods (Khalesi, 2019).

Prebiotics.

Prebiotics are nutrient components in fiber structure that are resistant to digestive enzymes, selectively stimulate the
growth or activity of a limited number of fermented microorganisms in the colon, and thereby positively affect the
health of the individual (Garipagaoglu, 2010). Prebiotics are selectively fermented by colonic bacteria, which can be
classified into three main groups: These bacteria are Bifidobacterium and Lactobacillus, Clostridia, and Bacteroides
bacteria. Oats, barley, wheat, beverages obtained from these grains and legumes are examples of prebiotics
(Salmeron, 2017). As a functional nutritional composition, prebiotics are oligosaccharide group carbohydrates. Many
studies showing that prebiotics regulate the immune system in both humans and animals (Vulevic, 2008; Badia, 2012;
Klatt, 2013).

It indirectly showed an immune supportive effect by increasing the balance of the intestinal microbial population of
prebiotics by increasing beneficial and protective bacteria (such as Bifidobacterium, lactobacillus) and reducing
pathogenic bacteria. In addition, prebiotics can be absorbed directly from the gut cells and can have a direct regulatory
effect on the immune system by altering the expression of genes (Roller, 2004; Ito, 2011; Shokryazdan, 2017).

Essential fatty acids.

Essential fatty acids are nutrients that cannot be synthesized in the body and should be taken with food for humans.
These are linolenic (which is omega-3) and linoleic (which are omega-6) acids. Of these, eicosapentaenoic acid (EPA,
omega-3), docosahexaenoic acid (DHA, omega-3), and arachidonic acid (AA, omega-6) are synthesized in our body.
EPA and DHA can also be taken with some foods. Omega-3 and omega-6 fatty acids are structural and functional
components of the cell membrane. They are the precursors of eiazonoids that carry out the hormonal and
immunological activity (Schuchardt, 2010).

While saturated fatty acids and omega-6 fatty acids have little effect on lymphocyte proliferation, cytokine
production, and natural killer cell activity, oleic acid and omega-3 fatty acids can inhibit lymphocytes and natural
killer cells. EPA and DHA are the most important immune cell effects among all omega-3 fatty acids. Omega-3
polyunsaturated fatty acids inhibit the development of eicosanoids and have an anti-inflammatory effect (Maijo,
2014).

2.2. Dietary Styles
Obesity.
Increased incidence of obesity in children and adults is a common concern worldwide.

Obesity and overfeeding are strongly associated with chronic inflammation. This obesity-associated inflammation is
called metaflamation and the western-style diet is reported to be a risk factor for metaflamation. Western-style diet;
it is characterized by a diet rich in sugar, trans and saturated fats, whereas poor in complex carbohydrates, fiber,
micronutrients, polyphenols and omega-3 unsaturated fatty acids. The mechanisms underlying metaflamation caused
by the western-style diet are still under investigation. A related mechanism is the increased ingress of
lipopolysaccharide from microorganisms into the intestine due to increased intestinal permeability. With some
mechanisms activated by lipopolysaccharides, inflammatory responses develop by immune cells (Childs, 2019).
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One of the diseases that obesity is sensitive to is influenza. Obesity is a risk factor in the development of influenza.
It has been associated with long stay and high mortality rates in health care units. In addition to being sensitive to
influenza, obese people are reported to be at higher risk for developing complications such as sepsis and pneumonia
(Alwarawrah, 2018).

Unlike the western-style diet, the Mediterranean diet, which includes a diet rich in vegetables, fruits, nuts, legumes,
and fish, is defined as a healthy diet. A number of bioactive compounds found in fruits and vegetables have been
reported to protect against chronic inflammatory diseases (Childs, 2019).

Besides obesity, some studies have also reported that malnutrition triggers inflammation as well. In case of
malnutrition, the immune system fails to protect. This deficiency is explained by the developmental defects associated
with insufficient nutrient intake and the lack of nutritional signals that play a critical role in immune cell proliferation
and function, such as leptin (Alwarawrah, 2018).

Fasting.

Fasting is a worship that Muslims do without eating and drinking water from the dawn of the fajr until the sunset. It
is one of the forms of intermittent fasting. Fasting and calorie restriction whip up autophagy (Anton, 2018). With
autophagy, toxins and infectious agents are removed from the body, which plays an important role in the immune
system. In the study of Mindikoglu et al. investigating the effects of fasting on 14 healthy individuals for 30 days
from sunrise to sunset, positive changes were observed in protein-coding genes such as ASGR2, CEP164, CFHR1,
COLECI10, LATS1, NR1D1 and HOMER1 (Mindikoglu, 2020).

In the studies of Ajabnoor et al., as a result of the 1-month fasting of Ramadan, there was a significant decrease in
MRNA expression of IL-1a, which is responsible for the immune response to inflammation (Ajabnoor, 2017). In the
study of 50 healthy individuals who fast during Ramadan, it was found that the expression of inflammation-related
cytokines and circulating leukocyte levels decreased after 30 days (Kacimi, 2017).

In these systematic reviews, it has been reported that fasting in Ramadan causes an increase in anti-inflammatory
cytokines and a decrease in inflammatory cytokines leading to have a regulatory effect on oxidative stress and
immunity (Adawi, 2017).

2.3. Some Foods and Plant Types which are Consumed Frequently

Adequate and balanced nutrition is one of the important factors for the immune system to be strong. In addition, the
consumption of certain nutrients and herbs in appropriate forms and amounts can contribute to the immune system.
However, rather than consuming this type of herbal products, it is adequate and balanced nutrition and regular and
active life that will contribute to the immune system.

The products we will examine below can reduce the inflammation caused by the immune system with their anti-
inflammatory effects and support the immune system with their antioxidant effects.

Antioxidants help remove free radicals from the body by some mechanisms. The reduction of free radicals is
important because their overproduction plays an important role in the development of many chronic diseases.
Theoretically, antioxidants are expected to be effective. But people's health status, individual differences, lifestyle,
diet factors; factors such as dosage, solubility, and oral intake of antioxidants may affect the bioavailability of
antioxidants.

Turmeric.

Turmeric is a bright yellow-colored spice also known as Indian saffron. It has been shown that the compounds in it,
especially curcumin, show anti-inflammatory effects. The anti-inflammatory effect of curcumin is being investigated,
as it may be useful in acute and chronic inflammation. The immune system regulating ability of curcumin is due to
its interaction with various immunomodulators. There are also studies showing that curcumin can increase the
effectiveness of antimicrobial drugs with its synergistic effect (Catanzaro, 2018).
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The consumption of curcumin with black pepper has been suggested to prevent its low absorption and rapid
excretion from the body. The alkaline piperine in black pepper slows down the rapid metabolism of curcumin. In a
study conducted with healthy volunteers, 2 g/kg pure curcumin was given to one group and 2g/kg curcumin + 20
mg/kg black pepper to the other group. As a result of the experiment, it was observed that the serum curcumin
level was significantly higher in the group given black pepper and curcumin (Dei Cas, 2019).

Although results related to the immunomodulatory effects of turmeric have been published, there are inconsistencies
between publications due to the lack of tests on standardization and effectiveness in the preparation of active
compounds (Catanzaro, 2018).

Echinacea.

There are many studies on the immunostimulant effect of the echinacea plant. Echinacea may also have anti-
inflammatory, antiviral, and antimicrobial effects. This broad effect is based on echinacea leaves, flowers, roots,
different active compounds, and differences in its preparation. The use of echinacea for 6 months did not cause any
toxic effects. There is not enough research for its long-term use (Catanzaro, 2018).

The phytochemical profiles of echinacea products vary depending on the harvested plant material, the type used, and
the extraction protocols. Due to the lack of standardization and testing, its effects have not been clearly established.
Due to its immune system stimulating effect, it can lead to the development or exacerbation of autoimmune diseases
(Catanzaro, 2018).

Ginger.

Ginger is a spice rich in active compounds such as phenolic acid and terpene compounds. Many studies have shown
that ginger has high antioxidant activities. It is reported that ginger can be effective in protecting against oxidative
stress. Dry ginger contains more antioxidants than fresh ginger, and when dried ginger is roasted, its antioxidant level
decreases (Li, 2016).

It is reported that ginger and its active compounds have antibacterial, antifungal, antiviral, and anti-inflammatory
effects. In addition, ginger can relax the muscles in the airways and have a protective effect against respiratory
diseases by reducing airway resistance and inflammation (Li, 2016).

Black Pepper.

Many studies are showing that black pepper and its bioactive compounds have antioxidant and anti-inflammatory
properties (Butt, 2013). Due to its antimicrobial activity, it promotes defense mechanisms against many
microorganisms, from preventing diseases to preserving food (Takooree, 2019).

Vinegar.

Vinegar is formed by a two-step fermentation, first of which is ethyl alcohol and then acetic acid is obtained from
raw materials containing sugar or starch. Bioactive compounds such as polyphenols and vitamins in vinegar can
protect against oxidative stress due to their antioxidant activities (Budak, 2014).

Garlic.

Garlic (allium sativum) is a vegetable in allium plant class which also include bulp-shaped plants containing chives,
onions, leeks and spring onions. It is suggested that the high concentration of sulfuric compounds and thiosulfinates
(including allicin) in garlic are active ingredients in garlic. Aliin turns into allicin by damaging, chopping or crushing
the texture of garlic cloves (Halk Sagligi Genel Midiirliigi, 2020).

Allicin promotes host immune response (Feng, 2012). Garlic extracts have been shown to strengthen immune cell
function and, accordingly, reduce cold and flu symptoms (Nantz, 2012). In addition, garlic regulates the inflammatory
response and shows antioxidant properties (Rodrigues, 2019).
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Garlic may increase the risk of bleeding due to its anticoagulant properties. For this reason, pregnant women and
those who use blood thinners should avoid using garlic. To get more of its active compounds from garlic, it should
be consumed raw.

According to the recommendations of the World Health Organization (WHO), the amounts that can be used as
supplements in adults are as follows (Halk Sagligi Genel Miidiirligii, 2020):

o 2-5 g fresh garlic (one clove of garlic) / day

o 0.4-1.2 g/ day dried garlic powder

e 2-5mg/ day garlic oil

e 300-1000 mg / day garlic extract

e 2-5mg/day other formulations containing allicin

Sumac.

Sumac, which is a red plant, is widely used as a spice in our country. Sumac has antibacterial, antifungal, anti-
inflammatory, antioxidant, antiviral effects with its bioactive components (Sakhr, 2020).

Carob.

Carob (Ceratonia siliqua L.) is a fruit with high sugar content that grows in regions where the Mediterranean climate
is seen. In addition to being naturally energizing due to its rich sugar content, it has an important place in nutrition
with its feature of being rich in mineral and phenolic substances (Pazir, 2018). Gallic acid, catechin and other catechin
derivatives are the main polyphenolic components of carob. It has an antioxidant effect with its polyphenols (Stavrau,
2018).

Honey.

Honey, a popular foodstuff, consists of ~ 80% carbohydrates and ~ 19% water and contains organic acids, proteins,
amino acids, minerals, polyphenols, vitamins, flavor compounds, and about 500 different kinds of enzymes (Hills,
2019). Honey contains components that are antioxidant, anti-inflammatory, and antibacterial, as well as cough-
reducing and wound-healing properties (Meo, 2017).

In addition to these positive properties, Clostridium botulinum toxin, which is likely to be found in honey, can cause
infantile botulism. Symptoms of infant botulism are usually constipation, followed by lethargy, weakness, poor
nutrition, ptosis, dysphagia and loss of head control, hypotonia, vision problems, and dry mouth. Against the risk of
infant botulism, which also causes sudden infant death, honey consumption is not recommended for children younger
than 1-year-old and especially for non-Caucasian children (Abdulla, 2012).

Tea.

Tea is the most consumed beverage in the world after water. It was obtained from the leaves of the Camellia sinensis
plant about fifty centuries ago. 78% of tea production in the world is black, 20% is green and 2% is oolong tea (Hayat,
2015). Black and green teas show their antioxidant properties with different ingredients. Polyphenols from the
flavonoid group are high in green tea. Catechins from the polyphenol group and epigallocatechin gallate from
catechins are particularly abundant. The most important catechins of black tea are theaflavins and thearubigins
(Fisunoglu, 2008). In addition to its antioxidant effects, teas have an anti-inflammatory and antimicrobial properties,
supporting the immune system (Hayat, 2015).

2.4. Food Additives and Immunity

Food additives are ingredients added to foods to change or preserve the physical or chemical properties. Some food
additives have been shown to cause an IgE-mediated immune response by acting as an allergen, or a non-IgE-
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mediated immune response by acting as a pseudo-allergen. It has been reported that the resulting immune response
may exacerbate diseases such as eosinophilic esophagitis, bronchial asthma, dermatitis, or anaphylaxis, but may also
lead to different clinical outcomes (Velazquez-Samano, 2019).

Tertiary-butylhydroquinone used to prevent oxidation in foods, has been shown to inhibit the production of IL-2 and
IFNy, leading to the suppression of the immune system (Turley, 2015). In another study, sodium benzoate, which is
used as a preservative in foods, has been shown to decrease the T and B cell expression and cause the immune system
suppression (Yadav, 2016). A study by Maier et al. found that sodium benzoate used as a preservative and curcumin
used as a colorant with propionic acid, suppresses the synthesis of interferon-gamma (IFN-y) mediated neopterin. It
has been suggested that the suppressive effect of these food additives in Th1l immune response may be harmful in
defending against tumors and pathogens while causing benefits against infections and may also cause allergic
diseases (Maier, 2010).

It has been reported that synthetic food dyes, the use of which has increased rapidly in recent years, lead to an increase
in many allergic diseases and immune system disorders (Vojdani, 2015). Synthetic food dyes have been found to
increase histamine and leukotriene production, leading to allergic and inflammatory diseases in both IgE-mediated
and non-lIgE-mediated immune responses. In a study, it was observed that plasma histamine levels increased after
consumption of Tartrazine, a synthetic colorant used for obtaining yellow color (Feketea, 2017).

3. Exercise and Sport

It is known that exercise affects the immune system by causing changes in blood circulation, leukocytes, cytokines,
red blood cells, and similar parameters. The immune response varies according to the duration and severity of the
exercise and adaptation of an individual (Senisik, 2015). Light and moderate regular exercise for up to 45 minutes
have been found to reduce the risk of cardiovascular and metabolic disease by increasing the activity of natural killer
cells, which act as protective agents in the body, dendritic cells, neutrophils and other leukocytes (Simson, 2020;
Simspson, 2020). Long-term intense exercise has been shown to suppress immunity by increasing the levels of
cytokines. It has been reported that individuals with intense physical activity above the recommended time and
intenseness, such as high-performance athletes and military personnel, are more susceptible to infections (Simspson,
2020).

7 different studies were evaluated in the review in which Sitlinger et al. investigated the effects of exercise on immune
functions in hematological malignancies. Studies have shown that exercise improves immune function and leads to
a decrease in tumor growth (Stlinger, 2020). In the study where the effect of endurance and resistance training has
been investigated twice a week for 12 weeks in breast cancer patients undergoing adjuvant chemotherapy treatment,
it was observed that chemotherapy caused a decrease in immune cells in the experimental and control groups, but
physical activity did not suppress cellular immunity by endurance and resistance training (Schmidt, 2018).

With aging, decreased muscle strength, limited joint movements and slowed movements cause decreased physical
activity (Torlak, 2018). Skeletal muscle is involved in immune regulation by ensuring that cytokines called myokines,
which have anti-inflammatory and immunoprotective effects during physical activity, are released into the circulation
(Duggal, 2019). The effect of skeletal muscle on immunity is weakened by decreasing physical activity in older
individuals. For this reason, various diseases associated with aging are mostly associated with a sedentary lifestyle
(Torlak, 2018). There is evidence in the current literature that exercise reduces mortality in older individuals and has
positive effects on quality of life (Kirdi, 2019).

As aresult of the Covid-19 pandemic, which started in China in December 2019 and spread all over the world, Turkey
and many other countries had restrictions in order to avoid the spread of the virus. In addition to the closure of parks
and gyms, the implementation of curfews led to a significant reduction in individuals' physical activities. Although
there is no scientific data on how physical activity prevents contamination against coronaviruses or how it affects
immunity, it is known that exercise at the recommended time and intensity suppresses inflammation and increases
the immune response to diseases (Simpson, 2020).
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4. Regular Life and Sleep

Sleep is an essential process for the individual to maintain body homeostasis. The immune system and sleep are
indirectly related. Sleep has been found to positively affect the function of the immune system by causing changes
on the hypothalamus-pituitary-adrenal axis and sympathetic nervous system. In addition, it has been reported that the
amount of hormones such as cortisol and adrenaline decreases at night to support the immune system (Rico-Rosillo,
2018).

Sleep patterns, duration, and intensity of sleep have an effect on the body's defense system. As a result of impaired
sleep patterns, it has been suggested that increased release of harmful cytokines such as C-reactive protein, IL-6, and
tumor necrosis factor (TNF) may increase the risk of metabolic diseases (Nicholson, 2016). It has been reported that
changes in sleep quality and time lead to disruption of circadian rhythms (Onur, 2020). It has been found that
disruption of circadian rhythms, defined as physiological changes within the body within 24 hours, causes the
immune response to be disrupted by changing the function of cells responsible for the release of cytokines
(Labrecque, 2015). In a study by McAlpine et al., mice exposed to sleep interruption showed an increase in
inflammatory Ly6Chi monocytes and a decrease in the production of hypothalamic hypocretin, a larger
atherosclerotic lesion and stimulating neuropeptide. Reduced plasma hypocretin is associated with a risk of
myocardial infarction, heart failure, and obesity. In the other group of mice taking hypocretin supplements, a decrease
in circulating monocytes and smaller atherosclerotic lesions were observed. (McAlpine, 2019). In his study on mice,
an effective glymphatic system was discovered in the removal of metabolic wastes of harmful proteins. The
glymphatic system has been expressed as a drainage system formed by aquaporin-4 (AQP4) water-channel proteins
in the central nervous system, which also controls the immune system (Xie, 2013). The glymphatic system, whose
activity appears to increase by 60% during sleep, has been associated with short and long-term harmful effects as a
result of insufficient sleep (Mestre, 2020) As a result, sleep quality has been found to indirectly affect the immune
system by causing changes in the nervous system

5. Environmental Factors

It is known that the immune system is affected by various external factors. Research has shown that air pollution
affects autoimmunity. It has been reported that the risk of morbidity and mortality is higher in diabetic patients
exposed to air pollution (Schraufnagel, 2019).

Another external factor, endocrine disruptor pesticides, has been found to interact with various receptors, alter the
intestinal microbiome, or induce oxidative stress through circadian disruption, leading to impairments in the immune
system. In a study, it has been shown that exposure to bisphenol A (BPA) increases the release of proinflammatory
cytokines and insulin resistance by activating the janus kinase (JNK) and nuclear factor kappa beta (NFkB) pathways
(Bansal, 2018). Soil and 6 kinds of vegetable samples collected from various regions in Pakistan were examined. As
a result of the research, contamination with endocrine-disrupting pesticides such as y-HCH, a-HCH, heptachlor
epoxide, p,p’-DDT, heptachlor, a. Chlordane, p,p’-DDE, y-Chlordane, p,p’-DDD, and 3-HCH which are possible
carcinogenic (C Class) p-HCH pesticides and probable carcinogen (B2 Class) have been detected in lettuce> radish>
spinach> onion> turnip> and garlic respectively (Ali, 2019).

In a study conducted on radiology workers, those who were exposed to ionizing radiation for a long time showed a
significant reduction in immune regulation CD4+ T lymphocytes and total immunoglobulin levels (Yiice, 2015).

6. Smoking, Alcohol and Addictive Drugs

Harmful habits such as consuming alcohol, smoking, and drugs have been found to increase the susceptibility to
infections by suppressing immune response and phagocytosis (Karavitis, 2011). In animal studies, it has been
reported that the use of heroin, cocaine, or nicotine causes immune cell deficiency and activation of the
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hypothalamus-pituitary-adrenal axis (HPA) leading to disruption of the function of the immune system (Friedman,
2004).

It is known that alcohol consumption alters both innate and acquired immunity in humans and animal models. While
moderate alcohol consumption is associated with a decrease in inflammation and a better response to vaccination,
the effect of excessive alcohol consumption decreasing the lymphocyte count has been shown to increase the risk of
bacterial and viral infections (Barr, 2016). In the study in which the effects of alcohol consumption on the alteration
of maternal immunity that may cause neurodevelopmental delay in children were investigated, blood samples were
taken for cytokine and chemokine measurement in the second and third trimesters of pregnancy. Especially in the
second trimester, interferon-gamma (IFN-y), IL-10, TNF-f, TNF-a, and CRP levels, which are associated with a
neurodevelopmental delay in children, were found higher. Alcohol-induced mothers of children with
neurodevelopmental delay were found to have higher IL-15, IL-10, macrophage-induced chemokine (MDC), and
vascular endothelial growth factor (VEGF) cytokine levels (Bodnarr, 2018).

In vitro study examining the changes in macrophage functions as a result of exposure to cigarette smoke extract of
the third-trimester placenta macrophages revealed that cigarette smoke extract disrupts the immune balance required
for a healthy pregnancy period by decreasing the release of IL-10 while increasing TNF and 1L-33 release (Belhareth,
2018).

Smoking is a serious risk factor for COVID-19 disease, for which strong immunity is essential. It is known that
cigarette smoke contributes to the transmission of the virus and harms almost all organs. Toxins in cigarette smoke
damage many tissues, including the upper respiratory tract and lung alveoli, after they enter the body through the
mouth and nose. As a result of tissue destruction, it is easier for the COVID-19 virus to settle in the lung tissues. In
addition, inflammation in the lungs causes a decrease in lung and immune system functions (Haddad, 2021).

7. Psychological State

Stress is indirectly effective in suppressing immunity. Corticosteroid hormones, which increase in stress, lead to a
decrease in antigens and increase susceptibility to infections (Nocilaides, 2015).

Stress is one of the environmental factors that cause neuron degeneration. Leukocytes have receptors for most of the
neurotransmitters released by nerve endings. This situation explains the relationship between the impaired immune
system and the nervous and endocrine systems. In a study where changes in the immune parameters caused by
psychological stress were observed in female rats, restrictive stress was applied to pregnant rats for 1 hour in 4 days
a week before 5 weeks of the pregnancy. As a result of the study, changes on immunity effected by stress factors
were observed by evaluating the immunoglobulin (IgG) concentration that can cross the placenta and the Morris
water maze test. As a result, a significant increase in serum IgG concentration was found in rats exposed to stress,
and a decrease in learning and memory was found as a result of the Morris test (Haloui, 2016). In the study of Padgett
et al., it was observed that serum corticosterone levels increased in mice that were put under social stress by changing
their cages. The rising corticosterone level activated the HPA axis, leading to the re-emergence of the herpes virus.
The study showed that the nervous, endocrine and immune systems are interrelated. (Padgett, 1998). In the study of
Zou et al., it was found that IL-1p, IL-10, and TNF-a cytokine levels were higher in patients with major depression
compared to the healthy group, while IL-8, which was involved in the immune response in acute inflammation, was
lower. As a result, it has been reported that depression causes disorders in immune regulation and immune system
activation (Zou, 2018).

8. Previous Diseases

The immune system can be disrupted as a result of certain previous diseases. Suppression of the immune system after
various infections, malignancies, malnutrition, metabolic diseases, collagen vascular diseases, lymphocyte or
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antibody loss, and etc. are defined as secondary immune deficiency (Turul, 2013). 1gG level below normal or
immunoglobulin function disruption causes these individuals to become more susceptible to infections (Savas, 2015).

As well as being asymptomatic and leading to serious infections and malignancy, it has been found that damage to
CD4+ T lymphocytes in HIV infection immunopathogenesis and imbalance in CD4+ T cell homeostasis lead to
severe impairment of immunity (Vidya Vijayan, 2017).

In a study conducted on with nine patients diagnosed with Acute Myeloid Leukemia, it was found that NKP30
expression, which provides natural Killer cells and activation of these cells, was higher than the control group.
According to these results, it was observed that immune function differs in patients with Acute Myeloid Leukemia
compared to healthy individuals (Aydin, 2013).

9. Genetic Predisposition

Helper T cells (Th) play an important role in the acquired immune response. For example, Thl cells are effective in
intracellular pathogens by triggering type 1 response, while Th2 cells are important in the immune response to
extracellular parasites by triggering type 2 response (Biilbiil, 2013). In addition, the immune system response differs
by gender. While estrogen enhances the immune system in women, testosterone in men acts as an
immunosuppressant. In the study of Roved et al., it has been reported that estrogen and progesterone suppress the
type 1 response while supporting the type 2 response in women; whereas testosterone in men suppresses the type 2
response and shows inconsistency in type 1 response (Roved, 2017).

Due to the defects in the functions of the immune system in individuals depending on the gene defect, the increased
risk of infection susceptibility, disease, and malignancy is defined as primary immunodeficiency. In a study of 78
children with primary immunodeficiency, patients had antibody deficiency and frequently recurrent lower and upper
respiratory tract infections (Kilig, 2015).

Nguyen et al. suggested that variations in human leukocyte antigen (HLA) in individuals may alter the course of the
new coronavirus disease (COVID-19). In their study, they showed that the severity of the disease increased in
individuals with the HLA-B*46:01 genotype, while the HLA-B*15:03 genotype increased the immune response by
increasing the involvement of the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) peptides. It
has been stated that testing HLA variations may be important in providing vaccination priority to patients with severe
COVID-19 and in the treatment process (Nguyen, 2020).

10. Conclusion

The immune system is affected by many factors. Taking adequate macro and micronutrients with an adequate and
balanced diet ensures that the immune system functions properly. As a result of researches, it has been shown that
malnutrition and obesity caused by overnutrition suppress the immune system. In addition, it has been shown that
some plants' leaves and seeds can support the immune system with the phytochemicals they contain. As a result of
fasting in Ramadan, changes occur in the state of hunger and sleep patterns. These changes emerging with fasting
have been shown to be effective in reorganizing the circadian rhythm associated with immunity and reducing
inflammation-related cytokine levels. It has been demonstrated that moderate-intensive regular exercise, regular life,
and good quality of sleep indirectly support immunity by affecting various physiological mechanisms. On the other
hand, it has been proven that past diseases, air pollution, radiation, various synthetic compounds, and similar external
factors, stress, harmful habits such as alcohol consumption, smoking, and drug usage disrupt the immune system by
compromising the cytokine balance. As a result of the studies, an important relationship has been found between
genetic differences and immunity. Genetic variations and gender differences in individuals can lead to positive or
negative changes in the immune response.

When all the factors regulating the immune system are considered, improvement of internal and external factors,
especially lifestyle, can ensure the proper functioning of the immune system and play an effective role in protection
and treatment against diseases.
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Oz

Mikotoksinler bazi kiifler tarafindan iiretilen toksik maddelerdir. Aflatoksinler (AF’ler) en sik bilinen mikotoksin
gruplarindan biridir. Bilinen 20°den fazla AF tiirii bulunmaktadir ancak en toksik olan1 AF B; olarak bilinir. Insanlar
tarafindan tiiketildiklerinde akut ya da kronik toksikozlara neden olurlar. Kabuklu yemisler, tahillar, meyve ve
sebzeler, baharatlar, siit ve siit tiriinleri AF bulagma riski yiiksek olan gida gruplaridir. Siit ve siit tiriinleri, hayvan
dokular1 arasinda en fazla AF kalintis1 igeren gida grubudur. Siit ve siit iirlinlerinde AF kontaminasyon yollarimin
bilinmesi ve onleme calismalarmin yapilmasi elzemdir. Ozellikle gelisim cagindaki ¢ocuklar tarafindan da sik
tiikketilen bir gida grubu olan siit ve siit iirlinlerindeki AF toksisite riskini azaltmak amaciyla siitiin islenmesi sirasinda
AF degradasyonu i¢in belirli yontemler gelistirilmeye calisilmaktadir. Ozon, 1sinlama, silfit, bisiilfit ve hidrojen
peroksit ekleme, mikroorganizma ekleme gibi gesitli fiziksel, kimyasal, biyolojik yontemler mevcuttur ancak her biri
icin avantaj ve dezavantajlarin saptanmasi énemlidir. Siit ve siit tiriinlerindeki AF kontaminasyonunun azaltilmasi
icin; siitlin {iretiminden tiiketimine kadar gegen asamalarin tiimiinde iyi tarim uygulamalarinin benimsenmesi ve
bunun igin resmi kontrol ve yaptirnm mekanizmalarinin saglikli ve etkin bir sekilde siirdiiriilmesi gereklidir. Bu
amagla bu calismada siit ve siit irlinlerindeki AF kontaminasyonunun ve olast risklerin degerlendirilmesi
amaclanmustir.

Anahtar Kelimeler: Aflatoksin, mikotoksin, siit ve siit triinleri, saglik, kontaminasyon
Aflatoxins in Milk and Dairy Products: Possible Risks
Abstract

Mycotoxins are toxic substances produced by some molds. Aflatoxins (AFs) are one of the most commonly known
groups of mycotoxins. There are more than 20 known types of AF, but the most toxic is known as AF B1. They cause
acute or chronic toxicosis when consumed by humans. Nuts, grains, fruits and vegetables, spices, milk and dairy
products are food groups with a high risk of AF contamination. Milk and dairy products are the food group containing
the most AF residues among animal tissues. It is essential to know the ways of AF contamination in milk and dairy
products and to carry out prevention studies. In order to reduce the risk of AF toxicity in milk and dairy products,
which is a food group that is especially consumed by children in developmental age, certain methods are being
developed for AF degradation during milk processing. There are various physical, chemical and biological methods
such as ozone, irradiation, adding sulphite, bisulfite and hydrogen peroxide, adding microorganisms, but it is
important to determine the advantages and disadvantages for each. To reduce AF contamination in milk and dairy
products; Good agricultural practices should be adopted in all stages from milk production to consumption, and
official control and sanction mechanisms should be maintained in a healthy and effective way for this. For this
purpose, in this study, it was aimed to evaluate AF contamination and possible risks in milk and dairy products.

Keywords: Aflatoxin, mycotoxin, milk and dairy products, health, contamination
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Siit ve Siit Uriinlerinde Aflatoksinler: Olasi Riskler

1. Giris

Mikotoksinler; kiifler tarafindan olusturulan ve bunlar1 igeren gidalari tiiketen insanlar ile yem, yem hammaddelerini
tiikketen hayvanlarda zehirlenmelere veya oliime yol agabilen kiiflerin sekonder metabolitleridir. Mikotoksin ismi
Latince “myco: mantar” ve “toxin: zehir” kelimelerinden gelmektedir (Devries vd., 2002). Ekim yapilan tarlada,
depolama, tagima, hazirlama asamalarinda 6zellikle sicaklik ve nem kosullari uygun oldugu takdirde gidalar kiifler
ile kontamine olabilir ve kiiflerin ikincil metabolitleri olan mikotoksinler olusabilir (Kim vd., 2017).

Aflatoksinler (AF’ler) en ¢ok bilinen mikotoksin grubudur. Bilinen 20’den fazla AF tiirii bulunmakla birlikte en
toksik tiirii olan aflatoksin Bi’in (AFB1), en giiclii dogal olarak olusan karaciger kimyasal kanserojeni oldugu
bildirilmektedir (Khlangwiset & Wu, 2010). AF'ler, yutma, soluma veya deri temasi yoluyla insanlara veya
hayvanlara bulasabilmektedir (Rastogi vd., 2006; Sudakin, 2003). Tolere edilebilen iist limitlerin {izerine ¢gikildiginda
ise aflatoksikoz olarak adlandirilan ¢ok ¢esitli olumsuz saglik etkilerine neden olabilir. AF dozuna ve maruz kalma
sliresine gore, akut veya kronik aflatoksikozlar tanimlanabilmektedir (Giovat vd., 2015).

Gidalarda ve yemlerde aflatoksin olusumu birgok iilkede rapor edilmistir. Pek ¢ok rapor, kabuklu yemisler, tahillar,
meyveler, sebzeler, baharatlar dahil olmak iizere ham tarim iriinlerinin, peynir, yogurt, krema gibi siit ve siit
driinlerinin izin verilen maksimum smir1 asarak yiiksek seviyelerde aflatoksin B;ile kontamine oldugunu
gostermistir (Chen vd, 2013 ; Guchi, 2015 ; Waliyar vd., 2015; Demirer & Ozdemir, 2021a). Toplumun biiyiik
kisminin nispeten sik tiikettigi bir gida grubu olan siit ve siit iiriinlerindeki aflatoksin varliginin ise olasi saglik
sonucglarinin kavranmasi olduk¢a Onemlidir. Buna yonelik alinacak o©nlemlerin ve uygulama metotlarinin
yayginlagsmasi elzemdir (Kim vd., 2017). Buna gore, bu derleme ¢aligmada, siit ve siit {irinlerinin aflatoksin
maruziyetinin ve olasi saglik risklerinin degerlendirilmesi amaglanmustir.

2. Aflatoksinler

Aflatoksinler; Aspergillus flavus, Aspergillus parasiticus ve Aspergillus nomius dahil olmak {izere baslica Aspergillus
tirleri tarafindan iretilen 6nemli fungal metabolitlerdir (Creppy, 2002). A. flavus sadece aflatoksin B (AFB)
iretirken diger iki tir hem AFB hem de aflatoksin G (AFGQG) iiretir (Henry vd., 2001; Abdulrazzaq vd., 2002).
Aflatoksin B: (AFB;), aflatoksin B, (AFB.), aflatoksin G; (AFG:) ve aflatoksin G2 (AFG;) AF'lerin baslica
smiflaridir (Sweeney & Dobson, 1998). Uzun siireli kuraklik, yiiksek sicakliklar, substrat bilesimi, depolama siiresi
ve kosullar1 gibi faktorler, mantar biiyiimesinde ve AF'lerin sentezinde 6nemli bir rol oynar (Stack & Carlson, 2003).
AFB;:, AF'lerin en zehirli, karsinojenik, teratojenik ve mutajenik sinifidir (Igbal vd., 2010) ve Uluslararas1 Kanser
Arastirmalar1 Ajansi tarafindan grup I kanserojen olarak listelenmistir (IARC, 2002).

AFB; ve AFB; laktasyon donemindeki hayvanlar tarafindan alindiginda ¢ok az bir kismu (%]1-2) siitle birlikte
aflatoksin M1 (AFM3) ve M, (AFM,) olarak atilir. AFM; ve AFM; genel olarak AF metabolik tirtinleridir. Bunlar ilk
olarak AF ile kontamine olmus kiiflii tahillarla beslenen laktasyon dénemindeki hayvanlarin siitiinde tespit edilmistir.
AFM; ve AFM; genellikle siit ve yenilebilir hayvan dokulariyla iligkili olmasina ragmen aflatoksijenik kiifler de bu
tirtinleri iretebilir (Fallah vd., 2009). Gidalardaki ve yemlerdeki AF’lerin diizeyi genellikle AFB1, AFG1, AFBy,
AFG;’nin toplam miktari olarak belirtilmektedir (Unusan, 2006). Insanlarda ve hayvanlarda toksisiteye neden
olabilen AF’lerin baglica tiirleri Sekil 1°de gosterilmistir.
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Sekil 1: Aflatoksin tiirleri: (a) AFBg1; (b) AFGa; (¢) AFM; (Zain, 2011).
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Hayvanlar tarafindan tiiketilen yemlerdeki AFB; ve siitteki AFM; miktar1 arasinda pozitif korelasyon bildirilmistir
Ciftlik hayvanlar1 iizerinde yapilan kontrol calismalarinda, siitteki AFB:’in yaklasik %0,3-6,2’sinin AFMi’e
doniistiigi bulunmugtur (Cavaliere vd., 2006; Creppy, 2002). Fakat bu doniisiim orani; hayvanin tiiriine, siit verme
dénemine, sagim zamanina, sagim aralifina ve hayvanin siit verim diizeyine gore degisiklik gostermekle birlikte
deneysel olarak AF’in siite taginma orani %1-5 olarak hesaplanmaktadir. Siitte AFM; atilimi, 12-24 saatte kontamine
yem alindiktan sonra baglamakta, birka¢ giin i¢inde yiiksek seviyelere ulagmakta ve diyetten ¢ikarildiktan yaklasik
24 saat sonra yok olmaktadir (Kamkar vd., 2008). Ineklerde farkli metabolizmalarindan dolay1 bu oran %0,35-3,0
arasinda degisirken, koyunlarda ise %0,08-0,33 arasindadir (Cavaliere vd., 2006).

Aflatoksinlerin olusumu siirekli bir siire¢ degildir, ancak ¢evrede mevcutsa ve toksin liretme kapasitesine sahipse,
gidada mevcut olacagi varsayilmalidir. Ayrica, mantar mevcut olmayabilir, ancak toksin mevcut ve aktif olabilir
(Ferreira vd., 2006). Fungal ¢ogalma ve AF iiretimi, substratin kimyasal bilesimi, su icerigi ve sicaklik ve nem gibi
cevresel kosullarla belirlenmektedir (Jay, 2005). Bryden (2012), diger faktorlerin, mekanik hasarlar, karbondioksit
ve oksijen varligi, pestisit ve fungisitlerin uygulanmasi, bitki ¢esitliligi, bocek istilast ve spor miktar1 gibi iiretilen
AF miktarimi da etkileyebilecegini aciklamaktadir. Bu faktorler igerisinde AF’lerin en ¢ok etkilendigi faktdrlerin
sicaklik ve nem oldugu diigiiniilmektedir. Kirlenme seviyesi kiimiilatiftir, dolayisiyla hasat zamani, kurutma ve
depolama kosullar1 AF iiretiminde 6nemli bir rol oynayabilir (Prandini vd., 2009).

Aflatoksinler, genis bir toksisite spektrumu olan ve diisiik molekiiler agirliga sahip olan metanol, kloroform ve
benzen gibi ¢oziiciiler icinde ¢oziiniirler. immiinojenik degildirler, diisiik konsantrasyonlarda hareket ederler ve
ultraviyole (UV) 1s181inda kararsizdirlar, fakat 100 °C'nin iizerindeki sicakliklarda stabildirler, pigsirme, kavurma ve
pastorizasyona tabi tutulduklarinda neredeyse hi¢ ayrisma sergilemezler. Aflatoksinler bisfurano sistemine bagl bir
kumarin ¢ekirdeginden tiireyen bir polisiklik yapiya sahip, B tipi aflatoksinler bir pentanona bagli, G tipi aflatoksinler
6 tyeli bir laktona baglidirlar (Abrar vd., 2013).

2.1. Aflatoksinlerin Insan Saghgina Etkileri

Aflatoksinle kontamine olmus gidalar, insan sagliginda olumsuz sonuglara neden olabilmektedir (Bbosa vd., 2013).
Diinya capinda AF’ne maruz kalan insanlardaki AF seviyesi ve yayginligi incelenmis ve gelismekte olan iilkelerde
yasayan 5 milyara yakin insanin, biiylik 6l¢iide kontrolsiiz bir sekilde artan toksine kronik olarak maruz kaldigi
goriilmiistiir ayrica 4 milyardan fazla insanda da AF ile iliskili hepatoselliiler karsinoma gelisimi goriilmiistiir
(Williams vd., 2004).

AFB; hem toksisite hem de olusum agisindan degerlendirilen en toksik alt tiptir (Van Egmond, 1993; Shan, 2020).
AFB:1'in AFM:'e doniistimii tipik olarak bir detoksifikasyon islemi olarak kabul edilir, ¢iinkii AFM1'in in vivo
karsinojenitesi AFB; igin yaklasik %10'dur. Ayrica, in vitro metabolik aktivasyon kullanilarak, AFM; sadece AFB;'in
mutajenitesinin  %210'una sahiptir. AFB: ve AFM:'in nispeten karsinojenisitesi, sican hepatik mikrozomlari
kullanilarak in vitro gézlemlenen nispi metabolik aktivasyon oranlari ile iliskilidir (Ismail vd., 2015).

Akut aflatoksikozun semptomlari arasinda yorgunluk, istahsizlik, ataksi ve yagl karaciger bulunur. Kronik AF
maruziyetinin semptomlar: tipik olarak sarilik, azalan gida alimi ve istah kaybidir. AF'ler hastaliklara direnci
azaltabilir ve asiya bagh bagisiklig1 azaltabilir (Diekman & Green, 1992; Gong vd., 2016). Toksik etkilerini DNA
¢cift sarmalim1 sablon olarak kullanip, mRNA sentezini ger¢eklestiren RNA polimerazin DNA’ya baglanmasini
engelleyerek gostermektedirler (Seyrek, 2001).

AF’ler lipofilik molekiillerdir ve karaciger agirlikli olarak lipofilik bir organ oldugundan, kan akimi ile taginan tiim
bilesikler hepatositlerde depolanir ve konsantre edilir. AFBi, ¢ok gii¢lii bir karaciger karsinojeni ve toksinidir;
diyetteki 1 ppb seviyesi karaciger tiimoriiniin olusmasi i¢in yeterli bir sebep olabilmektedir (Timbrell, 1989;
McGlynn & London, 2005). Ancak karacigerin yaninda; bobrek, pankreas, mesane, kemik, i¢ organlar vb. gibi diger
organlarda da AF maruziyetinden kaynaklanan patolojiler bildirilmistir (Fouad vd., 2019; Marchese vd., 2018).
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Gidalarla AFB; alindiktan sonra karaciger sitokrom P450 enzimleri tarafindan yiiksek oranda reaktif 8,9-epoksit
olusturmak iizere metabolize edilir ve daha sonra guanin eklentileri olusturmak icin DNA ile; serum lizin eklentileri
olusturmak i¢in albiimin ile reaksiyona girer (Bennett & Klich 2003; Leong vd., 2012). Olusmus bu epoksit form,
hidroliz, glutatyon konjugasyonu ve DNA eklenmesi olmak iizere ii¢ farkli yolak {izerinden metabolize
olabilmektedir. DNA iizerinde de bu eklenti olusumu karsinojeneze neden olabilmektedir (Rushing & Selim, 2018).

Yetiskin bireyler tizerindeki etkileri nispeten daha fazla calisilmis olsa da 6zellikle gebelik donemindeki maruziyetin
hem anne hem ¢ocuk iizerindeki etkileri olduk¢a 6nemlidir. Annede maternal anemi, oksidatif stresin artmasi gibi
etkiler gosterirken, fetiiste biiylime geriligi, plasental yetmezlik, yenidogan sarilig1 gibi etkilere yol agabilmektedir
(Demirer & Ozdemir, 2021b). Yiiksek diizeyde alian AF’ler, 6zellikle gelismemis iilkelerde yasayan ¢ocuklarin
bircogunda marasmus ve kwashiorkorla iligkilendirilmistir. Maternal ve kordon kan ornekleri incelendiginde,
insanlarda AF’in transplasental gegisinin oldugu gosterilmistir (Denning vd., 1990; Abdulrazzaq vd., 2004). Agiz
yoluyla alinan AF’in siitle birlikte %0,09-0,43 arasinda atiminin oldugu diisiiniilmektedir. Alinan miktara gore atilan
miktarin ¢ok diisiik oldugu g6z oniine alimirsa AF’ne maruziyetin anne ve bebek saglig1 acisindan dnemi daha da iyi
anlasilabilmektedir (Mangipudy & Mehendale, 2005).

3. Siit ve Siit Uriinlerinde Aflatoksin Olusumu

Bireylerin giinliik beslenmesinde dnemli bir yere sahip olan siit ve siit tirlinleri, 6zellikle yetigkinlerden daha duyarl
olan ¢ocuklar tarafindan fazla miktarlarda tiiketilmektedir (Deveci & Sezgin, 2005). Siit ve siit {irlinlerinin yenilebilir
hayvan dokular1 arasinda en fazla AF kalintis1 iceren gida grubu oldugu bilinmektedir. Bu sebeple siit ve siit
iiriinlerinde bulunan AF’ler halk sagligini tehdit eden 6nemli sorunlardan biri olarak kabul edilmektedir (Deveci &
Sezgin, 2005; Kim vd., 2017).

Siit tirtinlerindeki mikotoksinlerin olugsmasi dogrudan veya dolayli olarak kontaminasyondan kaynaklanabilir. Direkt
kontaminasyon yolu, siit sagildiktan sonra tasima, isleme ve depolama sirasinda, AF sentezleyen kiiflerin siite
bulagsmas1 ve AF iiretmeleri ile olusabilmektedir (Deveci & Sezgin, 2005). Ancak bazi durumlarda peynirde
mikotoksin iiretebilen yardimei baslatici kiiltiirler kasith olarak siite eklenebilmektedir. Ornegin, P. roqueforti,
yaygin olarak mavi damarl peynirlerin iiretiminde (Fransa'da Roquefort, Ingiltere'de Stilton, Tiirkiye'de Tulum,
Italya'da Gorgonzola, Ispanya'da Cabrales, Isvigre'de Blauschimmelkase ve Danimarka'da Danablue)
kullanilmaktadir. Rokefortin, PR-toksin, penisilin asit, izofumigaklavin, mikofenolik asit ve patulin gibi cesitli
mikotoksinlerin in vitro dretildigi gosterilmistir. Ticari peynir numunelerinde tespit edilen mikotoksinlerin
bir¢cogunun diisiik toksisiteye sahip oldugu ve/veya insanlara kars1 toksisitelerinin kesin olarak kanitlanmamis oldugu
unutulmamalidir. Peynirin pastorize edilmis siitten mikotoksinlerle kontaminasyonu, kasitli olarak eklenmig
kaliplardan degil, isleme ve / veya depolama sirasinda ve kontaminasyon sonucudur (Deveci & Sezgin, 2005; Elkak
vd., 2012).

Dolayli kontaminasyon ise, Ozellikle AFBi ve AFB; ile kontamine olmus yemler ile beslenmis laktasyon
donemindeki hayvanlarin siitleri araciligi ile gergeklesebilmektedir. (Gowda vd., 2013; Wild & Gong, 2010). Bu
nedenle, bu toksinin, 1s1l islemden gegirilmis siitler (pastorize ve ultra yiiksek sicaklik) dahil olmak iizere, hammadde
olarak kontamine siit kullanilarak yapilmig herhangi bir siit lriiniinde bulunmasi beklenmektedir, ¢linkii AF 1s1ya
dayaniklidir (Fallah, 2010).

3.1. Siitiin Islenmesi Sirasinda Aftatoksin Stabilitesi

Pastorizasyon gibi 1s1l igslem sirasinda AFM;'in stabilitesi {izerine arastirmalar yapilmistir. Calismalarin sonuglari
tutarli olmamasina ragmen, ¢ogu caligsma bu tiir 1s1l islemlerin bu tiriinlerdeki AFM; miktarini kayda deger Olciide
degistirmedigini gostermektedir (Rahmani vd., 2018; Khaneghahi Abyaneh vd., 2019; Delialioglu vd., 2010). Serin
veya soguk depolama sirasinda siitte AFMi'in stabilitesi ile ilgili ¢calismalar degisken sonuglar vermistir ancak
donmus kontamine siit ve diger siit {irlinlerinin birka¢ ay siireyle depolanmasi AFM; igerigini etkilemis
goriinmemektedir. Kefir ve yogurt gibi kiiltiirlii stit Urlinlerinin iretimi de AFM; igerigini onemli Ol¢iide
azaltmamistir (Rahimirad vd., 2014; Abdel-Salam vd., 2020).
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Su uzaklastirilmasinin AFM; igerigine etkilerinin arastirildig: gesitli arastirmalarin sonuglar1 yaymlanmustir. islemler
hem 1s1y1 (sprey veya rulo kurutma) hem de dondurarak kurutma islemlerini icermektedir. Caligmalar, Yousef &
Marth (1989) tarafindan derlenmis ve bazi calismalarda AFM;i'in biiyiilk kayiplari bildirilmisken, bazilarinda
konsantre siit, AFM;: igerigini 6nemli Olgiide etkilememistir. Krem ve tereyagi isleme sirasinda AFM;:'in
parcalanmasini ele alan az sayida ¢aligma, AFM;1'in kii¢iik bir kisminin kremaya ve daha az bir oranda tereyagina
tasindigin1 dogrulamistir. Kalan yagsiz siitte ve ayranda higbir AFM; kayb1 olmamugtir (Prandini vd., 2009).

Peynir iiretimi ¢ok ¢esitli siiregleri icermektedir. Ilk asama, siitlerin preslenmis piire haline doniistiiriildiigii, peynir
alt1 suyu ve pihtinin olusturuldugu asamadir. Pihtidaki AFM; konsantrasyonunun peynir alti suyundan fazla oldugu
goriilmiistiir. Bunun sebebinin AFM;'in 6nemli bir oraninin (%40-100) siit kazeinine baglanmasi oldugu
distiniilmistiir (Scaglioni vd., 2014). Yapilan bir ¢alismada Minas Frescal peynirinin (taze Brezilya peyniri)
islenmesi sirasinda AFMi'in 1,74-2,45 kat daha yogun oldugu gosterilmistir. Peynir iiretiminde ikinci agama olan
olgunlagma asamasinda ise, AFM1'in stabilitesinde bazi tutarsizliklar bulunmustur ancak genel olarak olgunlagsma
sirasinda AFM1 bozunmamistir (Fernandes vd., 2012).

3.2. Siitte AFM; Degradasyonu

Yapilan caligmalarda siitiin islenmesinin 6nemli miktarda AFM; kaybina yol agmadig1 sonucu, oldukga biiyiik bir
oneme sahiptir. Siitte AFMi'in ortadan kaldirilmasi veya etkisiz hale getirilmesi i¢in kimyasal ve fiziksel
degisiklikleri iceren cesitli yontemler arastirilmistir. AFMi'i degradasyona ugratabilecek olan siilfit, bisiilfit ve
hidrojen peroksit gida katki maddesi olarak da kullanilabilen birka¢ kimyasaldir. Cig siit dogal olarak AFM; ile
kontamine oldugunda, 5 saat boyunca 25°C'de %0,4 potasyum bisiilfit ile islendiginde, konsantrasyon %45 oraninda
azalmistir. Daha yiiksek bisiilfit konsantrasyonunun benzer etkiye yol agmadigi goriilmiistiir. Dogal olarak kontamine
stitte bulunan AFM;, 30 dakika boyunca 30°C'de %1 hidrojen peroksit varligindan etkilenmemis ancak
laktoperoksidaz ile %0,05-0,1 arasi bir konsantrasyonda hidrojen peroksit eklenmesi miktar1 %50 oraninda
azaltmustir (Applebaum & Marth, 1982). Hidrojen peroksit eklenmesinin AF degradasyonu konusunda etkili oldugu
ancak, gidalarda hidrojen peroksit kullaniminin izin verilen diizeyi asabildigi ve bu nedenle insan sagligi i¢in bir risk
olusturabilecegi unutulmamalidir (Arefin vd., 2017).

Siitten AFM1'in degradasyonu i¢in kullanilabilecek kimyasal yontemler kadar fiziksel yontemler de arastirilmustir.
Genel olarak adsorpsiyon ve radyasyon yontemlerinin AFM;’in degradasyonu i¢in kullanilabilir oldugu goériilmiistiir.
Diisiik doz gama 1s1lamasinin siitteki AF iizerine etkisinin degerlendirildigi bir ¢alismada, siitteki gama 1ginlama
doz orani giinde 0.39 mGy olarak olusturuldugunda, kontrol 6rnegine kiyasla pastorize siitte 4 giin sonra %51,5 ve 8
glin sonra %99 azalma gosterilmistir (Hassanpour vd., 2019). Siite ozon eklenmesinin AF igerigine olan etkisi bir
calismada incelenmistir. Buna gore, siit 5 dakika siireyle ozonlandiginda (80 mg/dk/kg) AFM; miktar1 %50 oraninda
azalmistir. islemler sonucunda siitiin pH ve oksidasyon degeri énemli dl¢iide degismemistir (Mohammadi vd., 2017).
Benzer sekilde planlanmig bir ¢alismada da bir saatlik ozon takviyesinin (3,5 g/saat/kg) siitin AF igerigini %18,9
oraninda azalttig1 bildirilmistir (Sert & Mercan, 2021).

Fiziksel ve kimyasal yontemlerin istenmeyen yan etkilere yol acabilecegi ve adsorpsiyonla iliskili teknolojilerin
gidalarda, yemlerde ve konaklarda AF kalintilar1 birakabilecegi gibi sebepler ile biyodegradasyonlara olan ilgi
artmistir. Bu sayede AF pargalayici bir mikroorganizmanin kullanildigi bildirilmektedir. Bununla birlikte, bir gida
katki maddesi olarak canli mikroorganizmalarin kullanilmasinin, giivenlik sorunlarina yol agabilecegi ve tiiketicilerin
mikroorganizma eklenmis gidalar tiikketme konusunda isteksiz olabilecegi diisiiniilmektedir. Mantarlar ve bakteriler
tarafindan iretilen AF’nin degrade edici enzimlerin kullaniminin bu dezavantajlarin iistesinden gelebilecegi
ongoriillmektedir (Kim vd., 2017; Guan vd., 2008). Basidiomycota filumuna ait Peniophora, Pleurotus ostretus ve
Trametes versicolor gibi mantar tiirleri arasinda, AFB:'i daha az toksik maddelere doniistiirmektedir (Guan vd., 2008;
Alberts vd., 2009 ). Bu mantar suslari, AF’nin detoksifiye edilmesine katkida bulunan lakkaz ve manganez
peroksidaz gibi oksidatif enzimler salgilamaktadir (Alberts vd., 2009; da Luz vd., 2012). Bakir igeren bir oksidaz
olan lakkazin, AF lakton halkasinin bozulmasina neden oldugu ve bu sayede degrade ettigi bilinmektedir (Kim vd.,
2017).
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Aciklanan kimyasal ve fiziksel yontemler, siit endiistrisinde, biyolojik giivenlik veya muamele edilen {irlinlerin besin
degeri hakkinda ¢ok az sey bilindigi i¢in, kolaylikla uygulanamaz gibi gériinmektedir. Ayrica, siireclerin maliyetleri
biiyiik 6l¢ekli uygulama i¢in énemli ve engelleyici olabilir. Bu konuda kullanilacak yontemin pozitif ve negatif
etkilerinin bir arada diisiiniilmesi ve alternatif yontem arayisinin devam edilmesi onerilmektedir (Yousef & Marth,
1985; Kim vd., 2017).

4. Aflatoksinler icin Yasal Diizenlemeler

Uluslararas1 Kanser Arastirmalar1 Ajansi (IARC, 2002), AFM1'i Grup 1'e (insanlara karsinojenik) ait olarak kabul
etmistir. Bu mikotoksinin siit ve siit lirlinlerindeki yiiksek insidansi nedeniyle, gidadaki varligi halk sagligi i¢in
onemli bir konu olarak bildirilmektedir. Ozellikle insan sagligini etkileme giigleri anlasildik¢a son yillarda gidalarin
ve yemlerin mikotoksinlerle kontaminasyonu tiim diinyada 6nemli bir sorun haline gelmistir. Bir¢cok uluslararasi
organizasyon, mikotoksinlerin insan sagligi lizerindeki zararlarini aragtirmaktadir. Bu ¢aligmalar 6zellikle diinyanin
baz1 bolgelerinde mikotoksinler i¢in gida ve yem maddelerinde izin verilen maksimum kalint1 limitlerin (MRL)
belirlenmesi agisindan olduk¢a 6nemlidir (Scudamore, 2005).

Tiirk Gida Kodeksi Bulaganlar Yonetmeligi’ne (2011) gore ise ¢ig siit, 1s1l islem gérmiis siit ve siit Urtinlerinin
iiretiminde AFM:’in MRL degeri 0,05 pg/kg’dir. Bu diizey bebek formiilleri ve devam formiillerinde 0,025 pg/kg
olarak belirtilmigtir (Ulven vd., 2011). Gidalarda Bulunan Kontaminantlar (CONTAM) paneli (2007) ve Gida
Giivenlik Komitesi’nin (FSC) 2013 raporuna gore, AFM; ve AFB; i¢cin ALARA’nin (alinabilecek en diisiik
diizeylerde alim) olmasi gerektigi bildirilmistir (Food Safety Commission of Japan, 2013) (Tablo 1). Gida Katki
Maddeleri Ortak Uzmanlar Komitesi (JECFA) tolere edilebilir alim diizeyi i¢in herhangi bir limit bildirmemistir
¢linkii diinya ¢apindaki maksimum AFM; seviyeleri konusunda uluslararasi bir anlasma heniiz yoktur (Kabak & Var,
2009).

Tablo 1: Farkl: iilkelerde siit ve siit {iriinlerinde AFM; maksimum kalint1 limitleri (Becker-Algeri vd., 2016)

Ulke Siit (ng/kg) Siit Uriinleri (ng/kg)

ABD 0,5 0,5

Avrupa 0,05 0,05

Avustralya 0,05 0,02 (tereyag)
0,01 (pastorize infant siitii) 0,25 (peynir)

Fransa 0,05 -

Bulgaristan 0,5 0,1 (siit tozu)

Cek Cumbhuriyeti 0,05 -

Tiirkiye 0,05 0,25 (peynir)

Arjantin 0,05 0,5 (siit tirtinleri)

Iran 0,5 -

Nijerya 1 -
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5. Sonug¢

Kiiflerin tirettigi ikincil metabolit olan mikotoksinler, tarladan sofraya kadar olan her asamada giday1 kontamine
ederek insan saglig1 iizerinde olumsuz birtakim etkilere neden olan 6nemli dogal kirleticilerdendir. Gidalarin yeterli
kurutma islemi yapilmadan, uygun olmayan kosullarda depolanmasi veya taginmasi, nem oraninin yiiksek oldugu
yerlerde bekletilmesi mikotoksin kontaminasyonunun baslica nedenleri arasinda sayilabilir. Ozellikle siitlerde
bulunan AF tiirlerinden olan AFMj;, AFB;: ile kontamine olmus yemlerle beslenen laktasyon donemindeki
hayvanlarin metabolizmalar1 sonucu ya da tasima, isleme ve depolama sirasinda, AF sentezleyen kiiflerin siite
bulagmasi ve AF iiretmeleri sonucunda olugmaktadir. Siit ve siit iiriinleri yenilebilir hayvan dokular1 arasinda AFM;
kalintis1 agisindan riskli bir gida grubudur. Toplumdaki duyarl gruplardan biri olan ¢ocuklarin giinliitk beslenmesinde
siit ve siit tirtinleri fazla miktarlarda tiiketildiginden, AF’ler halk sagligini tehdit eden 6nemli sorunlardan biri haline
gelmistir. Bu nedenle AFM; maruziyetinin dogru bir sekilde degerlendirilmesi ve gerekli onlemlerin alinmasi
gerekmektedir. AFM; kontaminasyonunun azaltilmasi igin; siitiin iiretiminden tiiketimine kadar gegen asamalarin
tiimiinde iyi tarim uygulamalarinin benimsenmesi ve bunun i¢in resmi kontrol ve yaptirim mekanizmalarinin saglikli
ve etkin bir sekilde siirdiiriilmesi gereklidir.
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