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Giris

Gida giivenligi, iiretimden tiiketime kadar uzanan gida tedarik zincirinin her
adiminda mikrobiyolojik, kimyasal ve fiziksel tehlikelerin 6nlenmesini
gerektiren ¢ok yonlii bir yaklagimdir. Bu siire¢, sadece iireticileri degil,
perakendecileri, diizenleyici kuruluslari ve en nihayetinde tiiketicileri de icine
alan bir biitiinciil sorumluluk anlamina gelmektedir. Yapilan arastirmalar, gida
giivenligine dair yetersiz uygulamalarin halk saglig1 ve ekonomi {izerinde ciddi
olumsuz etkileri oldugunu gostermektedir (Henson, 2003; Jaffee vd., 2019).

Gida Giivenliginin Temel Onemi ve Risk Faktorleri

Gida kaynakli hastaliklar, kiiresel 6l¢ekte dnemli bir halk sagligi sorunu olup
her y1l yaklagik 600 milyon kisiyi etkilemekte, bunlardan 420.000’i ise hayatini
kaybetmektedir (Azanaw vd., 2022). Ozellikle diisiik ve orta gelirli iilkelerde,
gida kaynakli hastaliklarin ekonomik yiikiiniin 110 milyar ABD dolar1 civarinda
oldugu tahmin edilmektedir (Jaffee vd., 2019). Baz iilkeler bu konuda biiyiik
capl salginlarla karsilasnustir. Ornegin, Giiney Afrika’da Listeria spp. nedeniyle
yasanan salgin, binlerce kisinin etkilenmesine ve ciddi ekonomik kayiplara yol
agmustir (Olanya vd., 2019; Unnevehr, 2022).

Gida giivenligi riskleri, mikrobiyolojik, kimyasal ve fiziksel tehlikeler
olarak {i¢ ana baslikta incelenebilir:

e Mikrobiyolojik Tehlikeler: Salmonella, Campylobacter ve
Escherichia coli gibi patojenler, gida kaynakli hastaliklarin baslica
nedenleridir (Henson, 2003). Yanlis isleme, depolama ve tagima
uygulamalar1 bu patojenlerin hizla gogalmasina sebep olabilir.

e Kimyasal Tehlikeler: Mikotoksinler ve tarimsal kimyasal kalintilar,
gidada ciddi saglik sorunlarina yol acan Onemli risk faktorleridir.
Tarimsal ilaglarin veya katki maddelerinin yanlis kullanimi hem insan
hem de gevre sagligini tehdit eder.

o Fiziksel Tehlikeler: Cam, metal veya plastik pargasi gibi yabanci
maddelerin  gidaya karigsmasi  {iretim  hattt  sorunlarindan
kaynaklanabilir. Bu tlir kontaminasyonlar tiiketiciler i¢in yaralanma
ve bogulma gibi riskler tasir.



Hijyen Eksikligi ve Bilgi Y etersizligi

Diinya genelinde bircok salginin temelinde hijyen uygulamalarindaki
yetersizlikler ve bilgi eksikligi yatmaktadir. Sokak gida saticilarinin ve gida
isleyicilerinin hijyen ile ilgili egitim almamasi veya bu egitimi yeterince
i¢csellestirmemesi, hastalik yayillma hizim1 artirmaktadir (Gemeda vd., 2023;
Meher vd., 2022). Ayrica gida isleyicilerinin diisiik okuryazarlik seviyesine sahip
olmasi, hijyen protokollerine uyumu daha da zorlagtirmaktadir (Samapundo vd.,
2016; Adane vd., 2018).

Tiiketiciler diizeyinde de gida giivenligi konusundaki bilgi eksikligi biiyiik bir
sorundur. Ornegin, az pismis veya ¢ig gidalarin bilingli tercih edilmesi; et, siit ve
deniz iirlinleri gibi yiliksek riskli gidalarda patojenik bakterilerin hayatta
kalmasina neden olabilmektedir (Abebe vd., 2020; Kiferstein, 2003; Soon vd.,
2020). Bunun yani sira, ¢ig ve pismis gidalarin aynm yiizeylerde islenmesi,
ekipmanlarin yeterince dezenfekte edilmemesi gibi yanlis uygulamalar, ¢apraz
bulagma riskini ciddi sekilde yikseltmektedir (Eves vd., 2010). Ev ortaminda da
hijyen eksikligi ve diisik gida giivenligi farkindaligi, salginlarin 6nemli bir
kisminin kaynagini olusturmaktadir (Lien vd., 2020).

Gida Giivenligi Kiiltiirii ve Kurumsal Yaklasimlar

Gida giivenligi kiiltiirii, bir isletmenin biitiin ¢aliganlariyla birlikte giivenli
gida iiretme sorumlulugunu ne 6l¢lide benimsedigini ifade eden bir kavramdir.
Giliniimiizde HACCP, 1SO 9001 ve 1SO 22000 gibi standartlar sayesinde iiretim
siireglerinde hijyen uygulamalarini gelistirici kontrol sistemleri uygulanmaktadir
(Tang vd., 2013). Fakat bu sertifikasyon ve standartlara ragmen, denetimlerin
sikilagmasi1 tek basma gida giivenligi olaylarimi engellemeye yetmemistir
(Pinggiu vd., 2013).

Uluslararasi olgekte, gida giivenligi kiiltiiriiniin gelistirilmesine yonelik ¢esitli
modeller ve dlgme araglari giindeme gelmektedir. Ornegin, SGS tarafindan
gelistirilen VEST framework ve Taylor Shannon International’in sundugu
Culture Excellence gibi ticari yaklagimlar; isletmelerin mevcut kiiltiir diizeyini
analiz etmek ve iyilestirme alanlarini belirlemek i¢in kullanilmaktadir (Taylor
vd., 2015, Jespersen vd., 2016). Ancak bu degerlendirme araglarinin bilimsel
gecerlilik ve giivenilirliklerinin nasil saglanacagi konusunda heniiz evrensel bir
gerceve bulunmamaktadir (Fatimah, Arendt ve Strohbehn, 2014; Ball, Wilcock
ve Colwell, 2010; Kinsey, 2005). Bu durum, “gida gilivenligi kiiltiirii’niin
Ol¢iilmesinde ortak bir metodolojinin eksikligine isaret etmektedir (Jespersen,
Griffiths ve Wallace, 2017).



Gida giivenligi validasyon g¢alismalar1 genellikle kontrol tedbirleri, analiz
yontemleri ve tehlike tanimlama siire¢lerine odaklansa da (6rn. FAO & WHO,
2008, 2003), isletmelerin gida giivenligi kiiltlirlinii degerlendirmeye yarayan
“kognitif” araclarin validasyonu heniiz kapsamli bir sekilde ele alinmamistir
(FAO & WHO, 2022; Jesperson, Griffiths, & Wallace, 2017). Validite ve
giivenirlik analizlerinde kullanilan Cronbach’s alpha ve Pearson korelasyon
katsayis1 gibi istatistiksel yontemlerin yani sira, kiiltiirel ve dilsel uyum da
dikkate alinmalidir (Cohen, Manion, & Morrison, 2007; Fitzner, 2007;
Taherdoost, 2016; Tsang, Royse, & Terkawi, 2017; Jesperson et al., 2017;
Roberts & Priest, 2006).

Ureticiler, Tiiketiciler ve Diizenleyiciler Arasindaki Is Birligi

Gida giivenligi, tiim paydaslarin ortak ¢abasiyla miimkiin hale gelmektedir.
Ureticiler, standartlara uyumlu iiretim ve isleme siirecleriyle sorumluyken;
perakendeciler hijyen kosullarini koruyarak tedarik zincirinin son halkasina
giivenilir Uiriin ulastirmak zorundadir (Kinsey, 2005). Tiiketiciler ise son
kullanimda hijyen kurallarimt uygulamak ve uygun pisirme teknikleriyle
patojenleri etkisiz hale getirmekle yiikiimliidiir. Son olarak, diizenleyici
otoritelerin periyodik denetimleri ve yaptirimlari, gida giivenligi standartlarinin
stirdiiriilebilirligi i¢in kritik dnem tasir (Pingqiu vd., 2013).

Ozellikle, sokak gida saticilarimin egitimi ve siirekli denetimi, diisiik gelirli
bolgelerdeki gida kaynakli hastalik oranlarinin azalmasinda dogrudan etkilidir
(Gemeda vd., 2023; Meher vd., 2022). Ayrica, evde gida hazirlama konusunda
bilinglendirici kampanyalar ve medya yoluyla farkindalik ¢alismalari, bireysel
hijyen uygulamalarinin yayginlastirilmasina katki saglayabilir (Byrd-Bredbenner
vd., 2007; Unnevehr, 2022).

Gida giivenligi, mikrobiyolojik, kimyasal ve fiziksel tehlikelerin kontrol altina
alinmasinda disiplinler arasi ve biitiinciil bir yaklasim gerektirir. Uretim
tesislerinden perakende satis noktalarina, hatta ev mutfaklarma kadar uzanan
tedarik zincirinde, tiim aktorlerin sorumlulugu ortaktir. Hijyenin saglanmasi,
capraz bulagma risklerinin en aza indirilmesi, uygun pisirme ve saklama
kosullarina uyulmast gibi temel kurallarin uygulanmasi, salginlarin
onlenmesinde kilit rol oynar.

Bununla birlikte, gida giivenligi kiiltiiriiniin gelistirilmesi ve bu kiiltiiriin
Olciilebilir kriterlerle degerlendirilebilmesi dnemlidir. Bu kapsamda gelistirilen
ticari ve bilimsel araglarin gecerliligi, giivenirligi ve evrensel bir metodoloji
¢ercevesinde standartlagtirilmast gerekmektedir (Jespersen vd., 2014). Egitim,
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denetim ve siirekli iyilestirme odakli politikalar sayesinde hem tiiketici sagliginin
korunmasi hem de ekonomik kayiplarin azaltilmasi miimkiin olacaktir. Gida
giivenligi konusunda atilacak her adim, toplum sagliginin yani sira siirdiiriilebilir
gida tedarik zincirlerinin ingasina da hizmet edecektir.

ISLEME TESISLERINDE CAPRAZ BULASMA: SEBEPLERI,
SONUCLARI VE ONLEME YONTEMLERI

Capraz bulagma, kontamine olmus yiizey, alet veya gidanin temas etmesiyle
patojenik mikroorganizmalarin bagka bir gidaya veya ylizeye aktarilmasi olarak
tammlanir (Reij vd., 2004). Ozellikle tiiketime hazir gidalarda patojen aktarimm
gerceklestiginde ve ek bir inaktivasyon asamasi uygulanmadiginda, énemli bir
gida giivenligi riski olusturur. Avrupa’daki gida kaynakli hastalik salginlarmin
o6nemli bir kisminin ¢apraz bulagma sonucu ortaya ¢iktig1 belirtilmektedir (WHO,
1992). Ingiltere’de yapilan vaka analizlerinde ise gida kaynakli hastaliklarin
%357’sinin ¢apraz bulagsmayla iligkili oldugu raporlanmigtir (Redmond vd., 2004).

Aragtirmalar, el yikama, temas ylizeylerinin temizligi ve ekipman
dezenfeksiyonu gibi temel uygulamalardaki eksikliklerin ¢apraz bulagma riskini
ciddi boyutlarda artirdigim1 gostermektedir (Phang & Bruhn, 2011; Scott &
Herbold, 2010). Ornegin, mutfak tezgahlarinda, kesme tahtalarinda ve bulasik
stingerlerinde yiiksek diizeyde bakteriyel kontaminasyon tespit edilmistir
(Donofrio vd., 2012). Benzer sekilde, gida isleyicilerin ¢ig ve pismis {irlinleri ayni
yiizeyde islemesi, Salmonella gibi patojenlerin hizla yayilmasina olanak
tanimaktadir (Eves vd., 2010; Cogan vd., 2002). Reij ve arkadaslarinin (2004) bir
inceleme makalesinde belirttigi gibi, Diinya Saglik Orgiitii (WHO) tarafindan
yapilan bir anket, Avrupa'daki gidaya bagli salginlarin 6nemli bir kisminin gapraz
bulagsmaya dayandigimi gostermistir. Bu ankette, hazir gidalarda patojenlerin
varligina katki saglayan faktorler arasinda yetersiz hijyen (%1,6), ¢capraz bulagma
(%3,6), uygun olmayan iglem ve depolama kosullari (%4,2), kontamine ekipman
(%5,7) ve personel kaynakli bulagma (%9,2) yer almaktadir. Birlesik Krallik'ta
bilinen nedenlere dayandirilan salginlarin  %57'sinin ¢apraz bulagsmadan
kaynaklandig1 belirlenmistir. Yapilan gozlemler, gida isleyicilerinin ve
tilketicilerin biiyiikk bir kisminin gida giivenligi protokollerine tam olarak
uymadigimni gostermistir (Byrd-Bredbenner vd., 2007; Kendall vd., 2004).
ABD'de gergeklestirilen video kayit analizlerine dayali ¢aligmalarda, gida isleme
zincirinde yer alan g¢alisanlarin el yikama prosediirlerine yeterince uymadigi ve
bunun da ¢apraz bulagma riskini artirdig1 gézlemlenmistir (Phang & Bruhn, 2011;
Scott & Herbold, 2010). Donofrio ve arkadaslarinin (2012) yaptigi ¢aligmada,
mutfak ylizeylerinde, bulasik siingerlerinde, kesme tahtalarinda ve tezgahlarda
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yogun bakteriyel kontaminasyon tespit edilmistir. Cogan ve arkadaslarinin
(2002) Ingiltere'min Bristol kentinde gerceklestirdigi bir baska calismada,
geceden bekletilen kisisel koruyucu ekipmanlarda yikanmalarma ragmen >103
cfu/g Salmonella tiirii, kesme tahtalarinda >10? cfu/g Campylobacter tiirii ve
diger patojenler tespit edilmistir.

Salmonella, Campylobacter, Listeria monocytogenes ve Escherichia coli gibi
patojenler, gelismis ve gelisen iilkelerde halk sagligi i¢in Onemli tehditler
olusturmaktadir (EFSA, 2010). Bu patojenlerin dinamikleri, insan yasam tarzi,
endiistri, teknoloji ve seyahat gibi faktorlerden etkilenebilir (Foley, Lynne &
Nayak, 2008). Listeria monocytogenes diisiikk sicakliklarda da gogalabilen bir
bakteri olup, Ozellikle tiiketime hazir gidalarda ciddi bir tehdit olusturur.
Escherichia coli O157:H7 ise 6zellikle ¢ig veya az pismis etlerde, pastorize
edilmemis siit ve sebzelerde 6nemli bir bulag kaynagidir (Allerberger vd., 2002).
Avrupa Birligi'nde (AB) 2008 yilinda Salmonella vakalar1 131.468 olarak rapor
edilmis ve bu hastalik, Campylobacter sonra en yaygin zoonotik hastalik olarak
bildirilmistir (EFSA, 2010). Salmonella Enteritidis ve Salmonella Typhimurium,
AB ve ABD'de en yaygin serotiplerdir (Centers for Disease Control, 2006).
Ancak, Avustralya'da serotip dagilimi cografi farkliliklar géstermektedir (Yates,
2011). Salmonella ve diger patojenler genellikle hayvansal gidalardan
bulagmakta olup, ¢ig veya yetersiz pismis et iiriinleri, pastorize edilmemis siit
iiriinleri ve kontamine sebzeler yaygin bulas kaynaklar1 arasinda yer almaktadir
(Haeghebaert vd., 2003; Swartz, 2002).

Capraz bulasma ve yeniden bulasmanin Onlenmesi ig¢in hijyen
uygulamalarmin siki sekilde uygulanmasi gerekmektedir. Diinya Saghk
Orgiitii'ne (WHO, 1992) gore, gida kaynakli salginlarin %25'i yetersiz hijyen,
kontamine ekipman ve hatali isleme nedeniyle olusmaktadir. Bu nedenle, ¢capraz
bulagsmanin Onlenmesi amaciyla kesme tahtalari, bigcaklar ve diger mutfak
gereclerinin ham ve pismis gidalar i¢in ayri kullanilmasi, yiizeylerin diizenli
olarak dezenfekte edilmesi ve el hijyenine azami Ozen gosterilmesi
gerekmektedir. Gelecekte yapilacak aragtirmalar, gida kaynakli salginlarda
capraz bulag yollarmin belirlenmesine yonelik daha fazla veri sunmalidir.
Ozellikle yiiksek riskli gida iiretim tesislerinde, ham madde kabuliinden nihai
iriin sevkiyatina kadar tiim asamalarda siki denetimlerin uygulanmasi
gerekmektedir. Personel hijyen protokollerine uyulmasi, ekipmanlarin diizenli
olarak temizlenmesi ve sanitasyon prosediirlerinin etkin bir sekilde yiiriitiilmesi,
olas1 kontaminasyon risklerini en aza indirir. Ayrica, ¢alisanlara diizenli olarak
verilen hijyen ve gida giivenligi egitimleri, farkindaligin artirilmasma ve
uygulamalarin siirdiiriilebilirligine katki saglar. Bu 0Onlemlerin titizlikle
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uygulanmasi, gida kaynakli salginlarin Onlenmesine ve tiiketici sagliginin
korunmasina dnemli 6l¢iide yardimer olmaktadir.

Ev Ortaminda Gida Kaynakh Hastaliklar ve Capraz Bulasma Riski

Gida kaynakli hastaliklar genellikle restoranlar, kafeteryalar ve barlarla iligkili
olarak algilanmaktadir. Ancak, evde tiiketilen gidalardan kaynaklanan
hastaliklar, disarida tiiketilenlere kiyasla {i¢ kat daha fazla goriilmektedir (Chen
vd., 2009). Birgok iilkede bildirilen gida kaynakli hastalik salginlarinin %87'ye
varan bir oram1 evde hazirlanan veya tiiketilen gidalarla iliskilidir. Ozellikle
Salmonella ve Campylobacter gibi patojenler ev ortaminda yaygin olarak
bulunmakta ve ciddi gida kaynakli hastaliklara yol agmaktadir (Worsfold &
Griffith, 1997).

Ev mutfaklarinda mikrobiyal kontaminasyonun yaygiligini inceleyen
caligmalar, mutfak ortaminin banyo alanlarina kiyasla daha fazla fekal ve toplam
koliform ile kontamine oldugunu gostermistir (Rusin, Orosz-Coughlin & Gerba,
1998). Ev mutfaklarinda Escherichia coli, Salmonella ve Campylobacter gibi
bakteriler siklikla tespit edilmistir (Sperber, 2007). Ev iginde patojenlerin
bulagsmasi insanlar, gidalar, su, evcil hayvanlar ve hagereler araciligiyla
gergeklesmektedir (Chen vd., 2009). Bununla birlikte, uygun hijyen
uygulamalarinin uygulanmasi halinde gida kaynakli patojenlerin bulagma
riskinin biiyiik 6l¢iide azaltilabilecegi belirtilmistir (Walker, 1996).

Tiiketicilerin gida gilivenligi uygulamalari, hastaliklarin 6nlenmesinde kritik
bir rol oynamakta ve "gida giivenligini saglamada son savunma hatt1" olarak
tanimlanmaktadir (Zhang & Penner, 1999). Gida zincirinin tiim asamalarinda is
birligi gerekmekte olup, tek bir asama sorumlu tutulamaz (WHO, 1997). Bu
nedenle, etkili gida giivenligi stratejileri egitim ve yasal diizenlemelerin
entegrasyonunu gerektirmektedir (Jespersen & Wallace, 2017).

Birgok iilkede tiiketicileri bilinglendirmek amaciyla gida giivenligi politikalari
uygulanmaktadir. Birlesik Krallik'ta Gida Standartlart Ajansi (FSA), kamu
sagligimin korunmasi ve tiiketici ¢ikarlarinin gézetilmesi konusunda bagimsiz bir
yapi olarak faaliyet gostermektedir (WHO, 2000). Benzer sekilde, ABD'de Tarim
Bakanligi, Gida ve Ilag Dairesi (FDA) ve cesitli federal kurumlar, Avustralya ve
Yeni Zelanda'da ise ANZFA gida giivenligi politikalarim1 koordine etmektedir
(WHO, 2000). Tiirkiye’de ise gida giivenligi denetimleri ve politikalari, Tarim ve
Orman Bakanlig1 tarafindan yiiriitiilmektedir. Ayrica, tiiketicilerin gida glivenligi
ile ilgili sikayet ve ihbarlarimi iletebilmeleri icin ALO 174 Gida Hatti
olusturulmustur. Ev mutfaginda uygun gida isleme uygulamalarmin
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benimsenmesi, patojen yayiliminin ve hastalik riskinin azaltilmasinda temel bir
unsurdur (U.S. Environmental Protection Agency vd., 1997).

Arastirmalar, Salmonella, Campylobacter, Listeria ve E. coli gibi patojenlerin
tiikketici mutfaklarinda yaygin oldugunu ve ozellikle ¢ig tavuk gibi gidalarin
biiyiik bir risk tasidigini gostermistir (Gruijters, 2020). Yapilan calismalar,
tiikketicilerin %85'inin evde her giin yemek hazirladigini ve %90-95'inin diizenli
olarak taze et tiikkettigini ortaya koymustur (Williamson, Gravini & Lawless,
1992). Bu durum, evde hijyen prosediirlerine uyulmasinin 6nemini daha da
artirmaktadir (Woodburn & Van-De-Riet, 1985). Gida giivenligi konusunda
tiikketicilerin bilgi, tutum ve davraniglarini anlamaya yoénelik bircok arastirma
yiirtitilmistiir (Sperber, 2007). Ancak, tiiketici davraniglar1 {izerine yapilan
arastirmalar genellikle anekdotsal verilerle sinirlidir (Evans vd., 1996). Gida
zehirlenmesi vakalarinin analizine dayali geriye doniik incelemeler, tiiketicilerin
gida giivenligi davraniglarina iliskin siirli bilgi saglamaktadir. Bu nedenle,
tiikketicilerin gida giivenligi konusundaki bilgi seviyelerini, tutumlarini ve
uygulamalarini degerlendiren ¢alismalar, etkili egitim stratejilerinin gelistirilmesi
agisindan kritik 6nem tagimaktadir (Williamson, Gravini & Lawless, 1992).

GIDA GUVENLIGi STANDARTLARI VE KURESEL TEDARIK
ZINCIRINDEKI ETKILERIi

Gida Giivenligi Standartlar ve Diizenleyici Degisiklikler

Gida giivenligi, tiiketici saghgin1 korumak ve kiiresel ticaretin
stirdiiriilebilirligini saglamak agisindan kritik bir dneme sahiptir. Ancak ge¢cmiste
yasanan biiyiik skandallar, gida glivenligi yonetim sistemlerinin (FSMS) 6nemini
ortaya koymus ve uluslararasi diizenlemelerin sikilagtirilmasina neden olmustur.
Bunlar arasinda 1996 yilinda BSE (Bovine Spongiform Encephalopathy)
krizinin, 1999'daki dioksin iceren hayvan yemi skandalinin, 2003 yilinda H5N1
kus gribinin, 2007°de Cin’de melaminle kontamine bebek mamasi krizinin ve
2009’da domuz gribi (HIN1) salgininin yer aldigi bilinmektedir. Bu olaylar hem
kamu hem de 6zel sektorde gida giivenligi standartlarinin daha kati hale
getirilmesine yol agmistir (Hou, Grazia ve Malorgio, 2015).

Avrupa Birligi (AB), 2002 yilinda yiiriirliige giren (EC) No 178/2002 sayili
diizenleme ile gida giivenligi politikalari1 daha siki hale getirmistir. Bu
diizenleme kapsaminda, ithal edilen gidalarin da yerel iireticilere uygulanan
standartlara uygun olmasi zorunlu kilinarak, AB kiiresel ticarette 6nemli bir
diizenleyici otorite haline gelmistir. Ancak gelismekte olan iilkeler, bu siki

12



standartlarin uluslararasi pazarlara erisimi zorlastirdigini ve haksiz rekabete yol
actigimi savunmaktadir (Mensah & Julien, 2011).

Gida giivenligi skandallarinin  sik  yasanmasi, uluslararasi ticarette
giivenilirligi artirmak i¢in hem kamu hem de 6zel sektor tarafindan belirlenen
standartlarin titizlikle uygulanmasimi gerektirmistir. 2000 yilinda gida
sektoriindeki liderler tarafindan Kiiresel Gida Giivenligi Inisiyatifi (GFSI)
olusturulmustur. Bu girisim, BRC (British Retail Consortium), IFS (International
Featured Standards), GlobalG.A.P., FSSC 22000, SQF Code, Primus GFS,
CanadaGAP, GRMS, Global Aquaculture Alliance, AsiaGap ve JFSM gibi 6zel
standartlar1 kiiresel diizeyde uyumlu hale getirmeyi amaglamaktadir. GFSI
standartlari, Gida Giivenligi Yonetim Sistemleri (FSMS), Tehlike Analizi ve
Kritik Kontrol Noktalar1 (HACCP) ve Iyi Uretim Uygulamalar1 (GMP) olmak
iizere ii¢ temel kategoride diizenlenmistir. Luning vd. (2008), HACCP ve
GMP’nin gida giivenligi yonetim sistemlerinin etkinligini artirmada kritik 6neme
sahip oldugunu belirtmektedir. BRC standardi, ilk olarak 1998 yilinda
yayinlanmis olup yonetim taahhiidii, HACCP’ye dayali gida giivenligi plani, gida
giivenligi yonetim sistemi, tesis standartlari, iirin kontrolii, siire¢ kontrolii ve
personel hijyeni olmak tizere yedi ana boliimden olugmaktadir. Avrupa Birligi,
2005 yilinda yiiriirliige giren mevzuat ile tiim gida tedarik zincirinde izlenebilirlik
zorunlulugunu getirmistir. Izlenebilirlik sistemleri, gida krizleri durumunda
iiriinlerin geri ¢agrilmasii kolaylagtirarak sirketlerin itibarin1 koruma ve mali
kayiplar1 en aza indirme agisindan onemli bir rekabet avantaji saglayabilir
(Bevilacqua, Ciarapica & Giacchetta, 2009).

Gelismekte Olan Ulkeler Acisindan Ozel Standartlarin Onemi

Gida giivenligi standartlari, gelismis tilkeler i¢in tiiketici sagligin1 korumanin
yani sira tedarik zinciri giivenligini artirmak agisindan biiyiik 6nem tagimaktadir.
Bununla birlikte, gelismekte olan iilkeler i¢in bu standartlar hem firsatlar hem de
engeller yaratmaktadir. Ozel standartlar, gida giivenligi ve kalite yonetim
stireclerinde teknik kapasitelerin artirilmasimi saglarken, ihracat pazarlarina
erisimi kolaylastirarak daha yliksek katma degerli iiriinlerin iiretilmesine katkida
bulunmaktadir. Ayn1 zamanda, insan ve fiziksel sermayenin gelismesini tesvik
ederek siirdiiriilebilir kalkinmay1 desteklemektedir (Fulponi, 2006).

Ancak, bu standartlarin yerine getirilmesi ciddi zorluklar da barindirmaktadir.
Yiiksek sertifikasyon ve uyum maliyetleri, kiiclik ve orta 6l¢ekli isletmelerin
biiyiik iireticilerle rekabet edememesi ve standartlara uyum i¢in gerekli altyapinin
ve teknik bilginin yetersiz olmasi gibi faktorler, gelismekte olan iilkeler igin ticari
bariyerler olusturabilmektedir (Giacomarra vd., 2016). Ornegin, kiigiik iireticiler
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icin maliyetler yiiksek olabilmekte ve gida giivenligi belgeleri almak ciddi
finansal yatirimlar gerektirmektedir. Ayrica, gelismekte olan iilkelerde, bu
standartlarin  gerektirdigi teknolojik altyapmin eksikligi, uyum siirecini
zorlagtirmaktadir.

Gelismekte olan iilkelerdeki hiikiimetlerin ve 6zel sektoriin, bu standartlara
uyumu artirmak icin stratejiler gelistirmesi gerektigi belirtilmektedir (Jaffee ve
Masakure, 2005). Bu dogrultuda, Latin Amerika iilkelerinde yapilan bir
arastirma, bolgedeki firmalarin BRC gibi 06zel standartlart uygulama
motivasyonlarim ve karsilastiklar1 engelleri analiz ederek kiiresel gida giivenligi
yonetim sistemlerine entegrasyonlarni anlamayr hedeflemistir. Ayrica,
gelismekte olan {ilkeler i¢in egitim ve teknik destek programlarinin artirilmasi,
bu iilkelerin kiiresel pazarlarda rekabet edebilirligini giiclendirebilir.

Sonug olarak, gida giivenligi standartlari, kiiresel tedarik zincirlerinde
giivenli ve kaliteli gida iiretimini saglamanin yani sira tiiketici sagligini
koruma ve izlenebilirligi artirma agisindan kritik bir rol oynamaktadir.
Gelismis tlkeler icin bu standartlar gida giivenliginin siirdiiriilebilirligini
saglarken, gelismekte olan iilkeler i¢in hem firsatlar hem de zorluklar
yaratmaktadir. Ozellikle kiigiik ve orta dlgekli isletmelerin yiiksek uyum
maliyetleri ve teknik gereklilikler nedeniyle rekabet etmekte zorlanmasi,
kiiresel ticarette adil bir denge olusturulmasini gerektirmektedir. Bu
baglamda, gelismekte olan iilkelerin gida giivenligi standartlarina
uyumunu artirmak i¢in altyapir yatirnmlari, teknik egitim programlar: ve
finansal destek mekanizmalarinin  giliglendirilmesi  biiyilk 6nem
tagimaktadir. Kamu ve 6zel sektor is birligi ile gelistirilecek kapsayici
politikalar hem kiiresel gida giivenligini artiracak hem de ticaretin daha
adil ve siirdiiriilebilir bir yapiya kavusmasina katki saglayacaktir.
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Giris

Gida iiriinlerini duyusal yonden cazip hale getirmek, uzun siire muhafaza
etmek ve istenilen pek cok 6zelligi vermek i¢in, bilesimlerine bazi katkilar ilave
edilir. Gida katki maddelerinin kullanim amaglar1 asagidaki sekilde siralanabilir:

-Gidalarin daha uzun 6miirlii olmasini saglamak
-Gidanin her tiirlii bozulmaya kars1 dayanikligint artirmak

-Gida maddesinin besin degerinin bozulmasini ve kalitesinin diigmesini
engellemek

-Gidalarn tat, lezzet ve kokularinin ¢ok daha giizel olmasini saglamak
-Gidalarin goriiniislerini daha giizel bir hale getirmek
-Gidalarin sekil ve renklerini diizeltmek

-Gidalarda hastalik olugsmasina neden olan mikroorganizmalarin olugsmasina
engel olmak

-Gidanin orgonoleptik 6zelliklerini diizeltmek

-Gidanin iiretim, isleme, hazirlama, ambalaj, depo ve tasima asamalarinda
kolaylik saglamaktir

Gida katki maddeleri hangi amagla gidaya katilmig olursa olsun; insan
sagligina zarar vermemelidir.

Gidalar; isleme, depolama ve satiga sunma gibi ¢esitli asamalarda 1s1, 151k, pH,
oksijen gibi fiziksel ve kimyasal kosullara bagli olarak renk solmasi veya kaybina
ugramaktadirlar. Renklendiriciler gida iiretiminde, isleme sirasinda, {iretim
sonrasinda ya da depolama esnasinda renk kaybi degismelerini diizeltmek veya
gidaya renk kazandirmak igin kullamlirlar. Islenmis iiriinlerde standart renk
olusturmak acisindan da renk maddeleri 6nemlidir. Gidalara renklendirici
katilmasinin nedenlerini, dogal rengini artirmak ya da kaybolan rengini tekrar
kazandirmak, tiriinde standart renk olusturmak ve degisik renk tonlar1 vermek
olarak siralayabiliriz. Ancak bozuk ve disiik kaliteyi maskelemek amaciyla
kullanim yasaktir. Renk maddelerinin kullanimi uluslararasi ve ulusal yasal
diizenlemeler c¢ercevesindedir (Cakmakg¢t ve Celik, 1994). Renklendirici
maddeler kimyasal yapilari, elde edilis kaynaklari, kullanim &zellikleri gibi
birgok kimyasal ve fiziksel faktorlere bagli olarak birbirlerinden ayrilmaktadir.
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Renklendirici maddeler elde edilis sekillerine gore dogal ve sentetik renk
maddeleri olmak iizere iki gruba ayrilmaktadir.

Dogal renklendiriciler

Dogal renk maddeleri organik kdkenli (bitkisel veya hayvansal organizma
veya mikroorganizmalar tarafindan sentez edilen) renk maddeleridir. Dogal
renklendiriciler izole edilirler ve sertifikali renklendiriciler gibi gidaya eklenirler.
Klorofiller, karotenoidler ve antosiyaninler bitkisel orjinli 6nemli renk
maddeleridir. Dogal renklendiricilerden anotta, safran, kirmizi biber, {iziim
kabugu, cinko oksit, karamel, kirmizi pancar, turmerik, betalainler, kosinal
(karmin), antosiyaninler, kurkumin ve klorofiller, karotenoidler yaygin olarak
kullanilir. Dogal renk maddeleri gidalarin duyusal 6zelliklerinin yani sira
besleyici 6zelliklerini de arttirdiklar icin tercih edilmektedir (Ozcan ve Bilek,
2018). Dogal boyalar tiretim masraflart nedeni ile daha pahalidirlar ve sentetik
boyalar gibi kaliciliga sahip degildirler. Isiga, yiiksek 1s1 ile asitlige kars1 direngli
degildirler. Ornegin Annatto diisiik pH’da portakal sar1 renginden pembeye,
klorofil ise yesilden kahverengine doniismektedir (Ozgelik, 1995). Peynir
endiistrisinde sertifikali renk maddelerinin kullanimi uygun degildir bu nedenle
peynirlerde dogal boyalar tercih edilir. Margarin ve tereyaginda da dogal boyalar
daha uygundur (I¢dz ve ark., 2008). Dogal renklendiriciler gosterdikleri gesitli
antioksidan, antibakteriyel, antimikrobiyal vb. etkilerinden dolay1 son yillarda
ilgi odagi olmuslardir (Deveoglu ve Karadag, 2011). Dogal renklendiricilerin
faydalari, yapilan caligmalar sayesinde ortaya ¢ikmis ve bazilari Avrupa’da
onaylanip E koduyla tanmmistir. Antosiyaninler (E163), betalainler (E162),
karotenoidler (E160 ve E161) ve antosiyanin olmayan fenolik bilesikler en
yaygin olarak kabul edilen ve ¢aligilan dogal renklendiricilerdir (Martins ve ark.,
2016, Martins ve ark.,2017). Kirmiz1 pancar (Beta vulgaris L.), suda ¢dziinen ve
degerli azotlu pigmentler iceren betalanin grubu bilesikler ag¢isindan oldukga
zengindir. Kirmizi pancardan elde edilen dogal renklendirici (E 162), siit iiriinleri
(siit, dondurma, yogurt, kefir gibi), meyve sulari, tatlilar, kurabiyeler ve sosis gibi
et tiriinlerinde yaygin olarak kullanilmaktadir (Georgiev ve ark., 2010).

Sentetik renklendiriciler

Sentetik renklendiriciler kimyasal yapilan itibariyle dogada bulunmayan,
kimyasal sentez yoluyla elde edilen maddelerdir (TGKY, 2013). Sentetik renk
maddelerinin pek ¢ok {istiinliikleri vardir. Sentetik renklendiriciler 1siya, 1513a,
asitlere, alkalilere ve koruyucu maddelere karsi stabil olduklarindan raf dmiirleri
olduk¢a uzundur. Birgok farkli formda iiretilebilmesi nedeniyle renk tonu
araliklar1 ve renklendirme gii¢leri yiliksektir. Bu renk maddeleri 6ncelikle uygun
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¢oziiclisiinde ¢Oziindiiriiliip sonra iiretime alinmaktadir. Toz, granil, sivi,
sulandirilmis ve macunsu gibi formda bulunurlar. Sentetik renk katkilari, boyalar
ve boyar maddeler olmak tizere 2 grupta incelenirler. Boyalar suda ¢6ziiniirken,
boyar maddeler suda ¢oziinmeyen pigmentlerdir. Boyalar, ¢ozelti haline
getirilerek gida maddelerine katilirlar. Her ikisinin de belirli gida maddelerinde
kullaniminin avantajlar1 olabilir. Ornek olarak, gida maddesinin su miktar1 az,
yag miktar1 fazla ise boyarmadde kullanimi daha uygundur (Erdogan, 2007).
Birgok sentetik boya gida liretiminde kullanilmaktadir. Bunlarin kullanildig1 baz1
gidalar: sekerlemeler, dondurma, igecekler, salata soslari, konserve, sakizlar,
sosis, recel, unlu gidalar, balik, hazir ¢orbalar, alkolsiiz mesrubatlar, ketcap,
yogurt, seker ve biskiividir (Omaye, 2004). Sentetik renklendiricilerin kullanim
miktarlar tiikketici saglig1 agisindan biiyiik 6nem tagimaktadir. Son yillarda dogal
renklendiricilerin kullanimina yonelik arastirmalar artmis olsa da sentetik
renklendiriciler yiyecek ve icecek endiistrisinde en yaygin kullanilan grup
olmaya devam etmektedir (Oztiirk, 2018).

Yasal Diizenlemeler

Katki maddelerinin sistematik bir sekilde ilk ele alinmasit 1956°da Diinya
Saglik Orgiitii (WHO) ve FAO tarafindan diinya iilkelerini kapsayan bir tarama
calismast ile gergeklesmistir. Birlesmis Milletler diizeyinde Diinya Saglik Orgiitii
(WHO) ve Gida Tarmm Orgiitii (FAO)'niin ortaklasa olusturdugu Kodeks
Alimentarius Komisyonu (CAC)’na bagli GKM iizerinde ¢aligan Ortak Uzmanlar
Komitesi (JECFA) katki maddelerini ilgilendiren konularda onerilerde bulunan
bir kurulustur. JECFA katki maddesi olarak kullanilan her kimyasal madde igin
toksikolojik caligmalarin diizenlenmesini, yiiriitilmesini ve sonuglarinin
degerlendirmelerini iistlenmis uluslararast bir kurumdur. CAC tarafindan
onerilen ilkeler Avrupa Birligi'ne (EC) bagli Avrupa Gida Giivenligi Otoritesi
(EFSA) tarafindan da benimsenmistir. Amerika'da ise GKM konusunda
diizenlemeler yapan kurum Gida ve Iilag Dairesi (FDA)’dir. FDA'nin
renklendiricilerin gilivenli kullanimini belirlemek igin birinci derecede yasal
sorumlulugu bulunmaktadir. Bir {iretici yeni bir gida veya renklendirici maddeyi
pazarlamadan 6nce onay almak i¢in FDA'ya bagvurmak zorundadir (FDA, 2010).

Gida renklendiricilerinin gilivenligini degerlendirmek i¢in Gida Katkilar
Ortak FAO/WHO Uzman Komitesi deney hayvanlar iizerine toksikolojik
calismalar ve insan klinik ¢alismalarindan elde edilen verileri temel alarak, izin
verilen her renklendirici i¢in kabul edilebilir giinlikk alim miktarin1 (ADI)
belirlemistir. Gida katki maddeleri {izerinde yapilan ¢aligmalar siireklilik tasir ve
yeni bulgular ¢ergevesinde siirekli degerlendirilir (Yurttagiil ve Ayaz, 2008).
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Avrupa Birligi “Gida Bilim Komitesi” kullanimina izin verdikleri gida katki
maddelerine “E” kodu vermistir. “E” kodu ililkemizde de kullanilmaktadir. “E”
kodu “Europe”un bas harfi olan “E” ve ii¢ rakaml1 sayilardan olusmaktadir.

Her iilkede katki kullanimimi diizenleyen bir ulusal mevzuat ve bunu
uygulayan resmi ulusal kuruluslar bulunmaktadir. Tiirkiye’de bu konuda
diizenlemeler, uluslararasi kuruluslarca olusturulan diizenlemeler ve standartlar
baz alinarak hazirlanan “Tiirk Gida Kodeksi Y 6netmeligi”ne gore yapilmaktadir.
Bu yonetmelikte katki maddelerinin katilabilecegi besinler ve miktarlar belirtilir
(Artik ve ark.,2019). Tirk Gida Kodeksi Yonetmeligi’ne gore, gida etiketinde
icindekiler kisminda besine katilmis olan katki maddesinin fonksiyonu ile adi
veya E kodunun yazilmasi zorunludur. Tiirk Gida Kodeksi Gida Katki Maddeleri
Yonetmeligi'ne gore; gida etiket bilgileri i¢inde renklendiricilerin bulundugu
besinlerin ¢ocuklarin aktivite ve dikkatleri {iizerinde olumsuz etkileri
bulunabilecegi, ek bilgisi yer almaktadir (Tirk Gida Kodeksi, 2013).
Renklendiriciler E 100-180 kod araliginda yer almaktadir (Karatepe ve Ekerbiger,
2017 ). Tiketicinin bilinglendirilmesinde gidanin etiketi ¢gok onemlidir. Bilingli
tiiketici gida tercihinde kullanabilmektedir (Ozgiin ve Seylan Kiisiimler, 2020).

Tablo 1. Renk maddesi olarak kullanilan bazi boya maddelerinin kullanim alanlar1 ve
ADI degerleri (Martins ve ark., 2016)

KATKI MADDESI ADI mg/kg b.w.)] KULLANIM ALANLARI

E 102 Tartrazin 7,5 mg/kg b.w. Alkolsiiz icecekler, tatlilar, joleler

E 110 Sunset Yellow 2,5 mg/kg b.w. Alkolsiiz icecekler, tatlilar, joleler

E133 Brilliant blue FCF 10 mg/kg b.w. Siit tozu, renkli igecekler, joleler, sekerler,
cesniler, kremalar, suruplar, ekstrakt

E180 Lithol Rubin BK 1,5 mg/kg b.w. Peynir kabugu

E104 Quinoline yellow 10 mg/kg b.w. Meyve ve sebze suyu

E124 Ponceau 4R 4 mg/kg b.w. Alkolsiiz icecekler, tatlilar, joleler

E132 Indigo 5 mg/kg b.w. Dondurma, tatlilar, unlu  mamuller,

carmine(syn:indigotine) sekerlemeler ve biskiiviler

E131 Patent blue V 15 mg/kg b.w. Viski yumurta ve joleli tatlilar

E129 Allura Red AC 7 mg/kg b.w Alkolsiiz i¢ecekler ve islenmis etler

E123 Amaranth 0.8 mg/kg b.w. Igecekler, alkollii icecekler ve balik
yumurtasi

E160a B-carotene 5 mg/kg b.w. Soslar, siit, baharat karisimlari, marinatlar,
icecekler, kaplamalar, meyve sulari,
margarinler

E120 Carminic acid 5 mg/kg b.w. Kekler, kurabiye, icecekler, regel, jole,
dondurma, sosis, turta, kurutulmus balik,
yogurt, jelatin, elma sarabi, domates, siit
tiriinleri, kiraz, gazsiz igecekler, sakiz, hap ve
Oksiiriik damlalari
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E122 Carmoisine  (syn.| 4 mg/kg b.w. Blancmange, Isvicre rulolari, regeller,

azorubine) joleler, yogurtlar, ekmek kirintilari, gargara
ve peynirli kekler

E127 Erythrosine 0.1 mg/kg b.w. Kokteyller ve sekerli kirazlar

E124 Ponceau 4R 4 mg/kg b.w. Alkolsiiz i¢ecekler, tathlar, joleler

E128 Red 2G 0.1 mg/kg b.w. Sekerleme ve et {iriinleri

(syn.: azophloxine)

E142 Green S 5 mg/kg b.w. Konserve bezelye, kek karigimlari, nane
jOlesi ve sos

E141ii Copper chlorophyllin{ 7,5 mg/kg b.w. Yesil tablo taze zeytin

complexes

Gidalarda Kullanilan Renklendiricilerin Saghk Uzerine Etkileri

Gidalara katilan gida katki maddelerin insan sagligina olumsuz etkileri oldugu
goriilmiigtiir. Cok sayida calismada, sentetik gida katki maddesi tiiketmenin
gastrointestinal, solunum, dermatolojik ve ndrolojik reaksiyonlara neden
olabilecegini  saptanmustir  (Erkmen, 2010). Son yillarda beslenme
aliskanliklarinin degismesiyle birlikte, islenmis gidalarin tiikketiminde artig
olmustur. Bunun sonucu olarak, kabul edilebilir giinliik alim diizeylerinin (ADI
degerinin) agma riski artmustir (Jain ve Mathur, 2015). Sertkaya (2008) deney
hayvanlar1 iizerindeki arastirmalarda yiiksek dozlardaki yapay boyalarin
karaciger, bobrek hasarina neden oldugu ve uzun siireli denemelerde karaciger
tiimoriine doniistiigiiniin goriilmiis oldugunu belirtmistir. Renklendiricilerin asir
duyarlilik, astim, deri dokiintiileri, migren, erken dogum, kanser, tiroid timort,
kromozom zedelenmesi, aspirin duyarliligi gibi rahatsizliklara yol actig1
belirtilmistir (Omaye, 2004).

Cocuklar ve adolesanlar renklendirici i¢eren igecekler, tahillar, sekerlemeler
ve parlak renkli gidalar1 yiiksek miktarda tiiketebilmektedir (Biiyiikdere ve Ayaz,
2016). Yapilan bir ¢alismada, ¢ocuk yiyeceklerinde gida boyalarindan mavi,
yesil, kirmizi, sar1 ve turuncu renkler denenmistir. Calisma sonucunda gida
boyalarinin hiperaktivite ve dikkat eksikligi davramisina neden oldugunu,
cocuklarin diyetlerinden yapay boyalar kaldirildiginda bu belirtilerin azaldigi
ileri stiriilmektedir (Shaywitz, 1997). Amchova ve ark., (2015)’da ¢ocuklarda
sentetik renklendiricilerin etkisinin onemli kisisel davramis bozukluklari,
hiperaktivite ve dikkat eksikligi ile ortaya ¢ikabilmekte oldugunu belirtmislerdir.
Pandey ve Upadhyay (2012) yaptiklar1 ¢alismada; Brilliant Blue, Tartrazine
FD&C, Yellow No.5’in hiperaktivite bozukluguna neden oldugunu ifade
etmislerdir. Dikkat eksikligi hiperaktivite ve konsantrasyon etkinligi bozuklugu
iizerinde olumsuz etkileri oldugu belirtilen en yaygin alti sentetik gida
renklendiricisi Tartrazine (E102), Quino-lone Yellow (E104), Sunset Yellow
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FCF (E110), Carmoisine/Azorubine (E122), Ponceau 4R (E124), Allura Red AC
(E129)’dir. Bu renklendiriciler 6zellikle sekerli iirlinler ve igeceklere ilave
edilmektedir (Martins ve ark., 2016). Gupta ve ark., (2006) Brilliant Blue
FCF’nin  karsinojenik  oldugunu, noérolojik bozukluklara ve iireme
bozukluklarina, ¢esitli alerjilere, dokiintileri de kapsayan anaflaktik
reaksiyonlara, nefes alma ve yutkunma giicliiklerine sebebiyet vermekte
oldugunu belirtmisledir. Hatta asir1 kullantminin davranigs bozukluklarina,
gastrointestinal tlimorlere, lenfomaya neden olabilen doku harabiyeti gibi
sonuglarinin olabilecegini ifade etmislerdir.

Brilliant Blue FCF (E133) siit iiriinleri, tathlar ve igeceklerde
kullanilmaktadir. Farelerde beyin tiimoriine sebep olduguna dair bilgiler
bulundugu i¢in, ¢ocuklarin bu renklendiriciyi igeren triinleri tiiketmesi tavsiye
edilmemektedir. Bu renklendirici Isve¢, Fransa, Isvicre, Avusturya, Norveg,
Almanya ve Belgika’da yasaklanmistir (Kizgin ve Ozkan, 2014).

Indigotin (E132) toz igecekler, buzlu iiriinler ve sekerlemelerde kullanildig:
ve viicutta astim ve deri dokiintiisii gibi saglik sorunlarina neden oldugu
belirtilmektedir (Calisir ve Caligkan, 2003).Price ve ark., (2006) Amerika’da
kullanilmasi onaylanan azo boyalar grubuna giren 8 gida boyasinin ( blue 1, blue
2, yellow 1, yellow 5, yellow 6, red 3, green 3) farelerde in vivo olarak
kanserojenitesini aragtirmayi amaglamiglar ve boya kombinasyonlarinda tiimor
olusumu ve fare liimlerinin arttigin1 gézlemlemisler.

Calismanin sonucuna gore bu gida boyalarinin kanserojen oldugu
aciklanmigtir. Stevens ve ark., (2013) gida renklendiricilerinin alerjik
reaksiyondan c¢ok, hassas bireylerde direkt farmakolojik etkiyle, {irtikerde
prostaglandinler ve histamin salgiladiginin diisiiniilmekte oldugunu ifade
etmiglerdir. Bu renklendiricilerden bazilari; pantent blue V (E131), tatrazin,
allura red, brillant blue (E133), sunset yellow, eritrosin (E127), ponzo 4R ile
karmin, karminik asit ve kosinaldir (E120). Ingiltere’de yapilan arastirmalarda
renklendiricilerin kullanildig1 sekerleme ve meyveli iceceklerin ¢ocuklarda gozle
goriiliir davranig farkliliklarina ve hiperaktiviteye yol agtig1 rapor edilmistir. Bu
nedenle Ingiltere’de yiyeceklerde kullamlan katki maddeleri ile gocuklarda
goriilen hiperaktivite davraniglar1 arasinda iliski olmasi nedeniyle aileler
uyarilmaktadir (Erkmen, 2010). McCann ve ark., (2007), gida katki maddelerinin
¢ocuklarda goriilen hiperaktiviteye etkisini arastirmak iizere ii¢ ve sekiz-dokuz
yas gruplarinda yaptiklar ¢caligmada yapay renklendiricilerin her iki grupta da
hiper aktiviteyi artirdigim saptamislardir. Lok ve ark., (2011) ¢ocuklarin belirli
sentetik boyalara karsi1 yetigkinlere gore daha hassas olabilecegini ve tiiketim ve
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maruz kalmanm oraninin yetiskinlerden daha fazla oldugunu c¢aligmalarin
gosterdigini belirtmislerdir. Son yillarda tiim gida katki maddelerinin giivenligi
ve Ozellikle gida boyalar1 hakkinda genel bir endise olusmustur.

Saglig1 olumlu yonde etkileyen renklendiriciler de bulunmaktadir. Domateste
bulunan dogal renk pigmenti Likopen prostat ve rahim agzi kanserini 6nlemede
yardimei1 olabilmektedir (Downham ve Collins, 2000). Kurkuminin antioksidan
ozellikte olup kanseri dnleme, yara ve yanik durumlarinda tedavi edici 6zellikte
oldugu bilinmektedir (Beaglehole ve ark., 2011). Karotenoid cilt korunmasi ve
hiicre gelisiminde 6nemli bir molekiil olan A vitamini 6n maddesi olarak bilinen
karotenin kesfedilmesiyle ortaya ¢ikmustir (Solymosi ve ark., 2015). Betalainler,
renklendirme 6zelliginin yani sira antioksidan ve antiradikal 6zellikler gibi
biyolojik  &zelliklere, oksidatif hasara kars1 koruma, antimikrobiyal,
antiproliferatif 6zelliklere sahip olmasindan kaynaklanmaktadir (Martins ve ark.,
2017; Vuli¢ ve ark.,2013; Wang ve Yang, 2010). Alglerden elde edilen
fikosiyanin, fikoeritrin, astaksantin, kantaksantin, [-karoten, lutein ve
fukoksantin gibi pigment bilesenleri, iirinlerde besin destegi olarak veya gidada
renklendirici olarak kullanilmaktadir (ilter ve ark., 2017). Siyanobakterilerden
elde edilen fikosiyanin besin degeri disinda, bagisiklik sistemini arttirici,
kolesterol diisiiriicli, antioksidan, antiimflamatuar, antiviral ve antikanserojen
ozellikler de gostermektedir (Cornejo, 1997).

Saglikli beslenme kavraminin gelismesiyle birlikte tiiketiciler, islenmis
triinlerin bilesiminde daha fazla dogal bilesenin yer almasini istemekte ve bu
Ozelligi saglayan iriinlere yonelmektedirler. Sentetik renklendiricilerin saglik
tizerine yan etkilerinin bulunmasi nedeniyle dogal renklendiricilere talep her
gecen giin artmaktadir ({lter ve ark., 2017).

Tiiketicilerin renklendirici katki maddelerine bakisi

Kayisoglu ve Kaptan (2021) ‘Tiiketicilerin renklendirici katki maddelerine
bakisina egitim diizeyinin, cinsiyet ve yas araliinmn etkisini aragtirmak’ lizere
yaptig1 ¢alismasinda katilimcilarin egitim seviyesi ile gida katki maddeleri, E
kodlari, renklendirici madde, dogal ve sentetik renklendiriciler, giivenli olup
olmadiklari, alerjen olma durumu hakkindaki goriisleri arasinda istatistiki olarak
onemli iliski oldugunu, renklendiriciler hakkindaki bilgi sahibi olma konusunda
bayanlar ve erkekler arasinda 6nemli diizeyde fark oldugunu, yas aralig: arttikca
renklendirici kullanilan bir tirlinii tercih etmeyenlerin oraninda artis oldugunu, 60
yas iizerinde olanlarin hepsinin renklendirici kullanilan bir {irlinii tercih etmek
istemediklerini saptamuslardir.  Oztiirk (2018), calismasinda katilimcilarin
%30.5’inin gida boyalarnin sagliga zararli oldugunu belirttigini, %28.0’inin ise
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dogal olmayan gida boyalarinin sagliga zararli oldugunu diisiindiiklerini ifade
etmistir. Aksulu (2001) yaptigi caligmasinda katilanlarin %63.3’niin  gida
iriinlerindeki renklendirici katki maddelerinin ciddi bir tehlike olarak
gordiiklerini saptamistir. Katilimeilarin bu degerlendirmelerinin, egitim diizeyine
bagl olarak degistigini bulmustur. Senyuz ve ark.(2023) anket caligmasinda
ebeveynlerin siit iiriinlerinde gida boyasinin tiiketici tercihleri ve tutumlarina
etkisini arastirmislardir. Ebeveynlerin %54 iiniin gida boyas1 hakkinda bilgiye
sahip oldugunu tespit etmislerdir. Erdem’in (2014) yaptig1 aragtirmaya gore,
ankete katilan tiiketicilerin %76’sinin hazir ve yar1 hazir gidalarda kullanilan
katki maddelerinin (renklendiriciler gibi) alerji, migren, gut ve hiperaktivite gibi
hastaliklar1 tetikledigi goriisiinde oldugunu saptamuslardir. incel (2005)
tiikketicilerin besin giivenligi konusunda bilgi ve davranislarini belirlemek iizere
yaptig1 ¢aligmada katilimcilarin %38.5’inin renklendiricileri zararli bir gida katki
maddesi olarak gordiigiinii ve zararli olmasinin nedenleri olarak ise karsinojen
(%43.7), alerjik (%25.0), dogal olmamasi (%15.6), kimyasal madde olmasi
(%12.5), yiiksek dozda kullanilmasi (%6.2) ve astima neden olmasi (%3.1) olarak
diisiindiiklerini saptamistir. Yurttagiil (1991) tarafindan yapilan tiiketicilerin gida
katki maddeleri ile ilgili bilgi ve uygulamalarinin incelendigi arastirmada, “’gida
katki maddesi denilince ne anladiklar1” soruldugunda tiiketicilerin % 27.1°1 boya
yanitin1 vermigtir. Bilgin ve ark. (2022) gida katki maddesi bilgi diizeylerini
incelendigi calisgmasinda en ¢ok bilinen veya duyulan GKM’nin %79,9 ile
tatlandiricilar oldugunu bunu sirasiyla; renklendiriciler (%77,4) izledigini
belirtmislerdir. Varela ve Fiszman (2013), yaptiklar ¢aligmada katilimcilarin
%38,5’tiniin renklendiricileri tanidigini bildirmistir. Shim ve ark. (2011)
caligmalarinda katilimcilarin en iyi bildigi GKM’nin renklendiriciler, lezzet
arttiricilar, tatlandiricilar ve koruyucular oldugunu tespit edilmistir.

Sonu¢

Guniimiizde gida katki maddesi bulunmayan iriinlerle beslenmek oldukga
zordur. Ancak gida katki maddelerinin olumsuz etkilerinden korunmak igin
bilingli tiiketiciler olmaliy1z. Ureticilerde gerekli hassasiyeti gdstermelidirler ve
denetlenmelidirler. Bu konuda yapabileceklerimizi asagidaki sekilde
siralayabiliriz;

*Yiyecek ve icecek liretimi yapan firmalar gida etiketlerinde iiriin icerigi
hakkinda dogru ve yeterli diizeyde bilgilendirmeleri gerekmektedir

*Gida maddelerinin ambalaj ve etiketi {izerinde icerdikleri gida katki
maddeleri konusunda tiiketiciye yeterli bilgi verecek mesajlar biiyilik harflerle
dikkat ¢ekici bir sekilde bulunmalidir.
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* (Gida katki maddelerinin {iretiminden tiiketiciye sunuldugu zamana kadar
Tiirk Gida Kodeksi Gida Katki Maddeleri Y 6netmeligine uyulmalidir.

*QGidalardan alinan katki maddelerinin sagliga olumsuz etkileri oldugu
bilindigi i¢in asin tiiketimleri onlenmeli, bireyler bilinglendirilmeli, {iretim
denetlenmelidir (Kaya-Cebioglu ve Onal,2018).

*(Ozellikle okul cagindaki cocuklara okullarda gidalarin iceriginde bulunan
katki maddeleri hakkinda gerekli egitimler verilmelidir.

*Yeterli dengeli ve saglikli, ne yedigini sorgulayan tiiketici sayisinin artmasi
iriinlerde kullanilan katki madde ilavesinin azalmasina ve kontrollu kullanimina
katki saglayabilecektir.
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INTRODUCTION

Nutrition is a process consisting of stages such as the intake, digestion,
absorption and elimination of useless parts of the nutrients necessary for
sustaining life (Kutluay Merdol et al., 2013). Protein, water, fat, carbohydrate, 14
vitamins, 8 amino acids, 1 fatty acid and 22 mineral requirements should be met
with daily foods (Yurttagiil, 1995). Health problems caused by malnutrition are
inefficiency in daily life due to inadequate nutritional intake, difficulty in learning
and understanding, work accidents due to distraction, prolonged treatment of
diseases and frequent illnesses, and retarded growth and development (Seidell,
1998).

Recommended Daily Allowance (RDA) is defined as the value of the daily
requirement for nutrients. Deviation from the RDA is of two types: positive and
negative deviation. Positive deviation concerns industrialized societies and
negative deviation concerns underdeveloped societies. For the solution, dietary
modification and food modification are envisaged (Baysal, 1993). There are
alternatives for food fortification. These are substitution (restoration),
standardization (standardization) and supplementation (supplemantation).
Restoration is the addition of losses during production, standardization is the
prevention of fluctuations, and supplementation is the supplementation of foods
with additives for groups of people who need special nutrition (Lindsay, Benoist,
Dary & Hurrell, 2006). In order to realize an effective fortification, fortification
should be technically feasible, there should be no negative interaction between
the food substance to be added and the food, it should not negatively affect the
texture of the food, the newly formed food should have a positive effect on the
consumer, and there should be no tendency to overconsume the food as a result
of fortification (Kahraman, 2011).

The first practical examples of food fortification began in 400 BC when King
Melanpus of Pars ordered the addition of iron to the wine drunk by his soldiers
(Panda, Mishra & Mohapatra, 2011). Following World War | and Il, iron was
added to flour and bread (Dwyer et al., 2015).

PURPOSE and METHODS OF FOOD ENRICHMENT

Food fortification methods are practices of adding nutrients to foods to
overcome vitamin and mineral deficiencies. The international approval and
standardization of these methods was achieved at the International Congress on
Nutrition held in 1992 in cooperation with FAO (Food and Agriculture
Organization of the United Nations) and WHO (World Health Organization). At
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this congress, 159 countries reached a consensus on the elimination of vitamin
and mineral deficiencies (Allen, de Benoist, Dary & Hurrel, 2006). The purpose
of fortification is to prevent the loss of vitamins and minerals during processing
and to replace one or more lost food components. It is realized in two ways. The
first is the direct addition of the missing substance to the food, and the second is
the addition of the food substance rich in the component to be enriched to the new
food to be created (Kahraman, 2011). Since developing countries are based on
grain-based nutrition, the enrichment process is applied more to these foods
(WHO, 1988).

The addition of more than one vitamin and mineral to foods with a high rate
of consumption by the community is called mass fortification. Society consists
of various groups of people such as children, young people, the elderly and
pregnant women. Fortification of foods that these different groups can consume
is called targeted fortification. An example is the addition of vitamins or minerals
to children's biscuits. Market-oriented fortification is the addition of specific
vitamins or minerals to packaged products to increase the nutritional value of the
food and is a practice undertaken at the initiative of food companies in developed
countries and may lead to an excessive intake of some nutrients (Dary & Hurrell,
2006).

ENRICHMENT OF CEREAL CROPS

Fortification of cereal products is a common practice to increase their
nutritional value and address micronutrient deficiencies. In this process, the
amounts of vitamins and minerals added may vary according to the targeted
nutritional value and local dietary needs.https://www.b a kingbusin
ess.com/articles/ 619 43navi gating-the -nutrients-us ed-to-fortify-baked-good

Cereal products, which are popularly consumed by the society, are combined
with natural or synthetic ingredients and offered to consumers as ‘functional
foods'. Natural ingredients with nutritional fiber, antioxidant and antimicrobial
properties can be used in bakery products (Meral & Dogan, 2009). The addition
of folic acid to wheat flour was first started in the USA and Canada and then made
compulsory in all Latin American countries. It is compulsory and inspected (Dary
& Hurrell, 2006). Cereals and cereal products are enriched with calcium,
magnesium, zinc, iron, Vitamin A, folic acid, thiamine, niacin, riboflavin (WHO,
1988). Table 1 shows the Support / contribution items added to cereals and
products regulated by law according to countries (Kahyaoglu & Demirci, 2019).
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Table 1: Subsidies/additives to cereals and crops regulated by law by country

Country Food Support/Additive Regulation Literatur
Denmark Bread lodine Mandatory Flynn et al,
Flour, Ca, P, Fe, Vit By, B,, Optional 2009
breakfast Niacin
cereal
Finland Breakfast Vit B Optional
cereals
Netherlands bread lodine Optional
United White and  Calcium, Fe, thiamine, Mandatory *
Kingdom brown flour niacin
Canada Wheat flour  Fe, Folic acidt, Mandatory Dhaussy, 2014;
Thiamine, Riboflavin, Food
Niacin Fortification
Australia Wheat flour  Folic acid, Thiamin Mandatory Initiative
USA Breakfast Vitamin D Mandatory Database, 2016
cereals
Wheat flour  Fe, Folic acid, Mandatory
Thiamine, Riboflavin,
Niacin
Turkey Cereals Folate Optional® Pekcan, 2017:
Bread Fe and folic acid Optional? Gida Tarm ve
Hayvancilik
Bakanligi, 2013
Argentina, Wheat flour  Fe, Folic acid, Mandatory Food
Chile, Thiamine, Riboflavin, Fortification
Colombia, Niacine Initiative
El  Salvador, Database, 2016.
Costa  Rica,
Ecuador
Brazil Fe, Folic acid
Cuba Fe, Folic acid, Thiamin,
Riboflavin, Niacin, Bs,
B1,
Saudi Arabia Fe, Folic acid, Thiamin,
Riboflavin, Niacin, Bg
Indonesia Fe, Folic acid, Thiamin,
Riboflavin, Zn
Iraq, Iran, Fe, Folic acid
Kosovo,
Egypt

Kaynak: Kahyaoglu and Demirci, 2019
!No legal controls on levels of nutrients added to foods

2There are legal controls on the levels of nutrients added to foods

Fiber supplements can be added to biscuits and cakes, B1 and B9 to bread,
fiber, iron, Vitamins A, B1, B2, B3, B5, B6, B9, C, D, E to breakfast cereals
(Kahyaoglu & Demirci, 2019). 29-44 mg ferrous ferrosulfate can be added to 1
kg flour as iron (FAO, 1997). Bread production supplemented with 50 grams of
Vitamin D per day contributes to a decrease in serum intact parathormone
concentration, significant improvement of blood lipid components and visceral
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fat percentage, and significant support for the mechanism of bone health
maintenance (Nikooyeh et al., 2016).

Enrichment of Flour

Fortification of flour is an important application for public health. It can
contribute to the solution of nutritional deficiency problems, especially in
developing countries. These fortifiers are usually added to refined grain products
(such as white bread, pasta, rice). Since refined grains lose their nutritious parts
such as bran and germ during processing, fortification attempts to compensate for
some of these losses.

Wheat and products obtained by grinding wheat are used in the production of
many foodstuffs in the food industry. Bread, pasta, biscuits, cakes, crackers,
crackers, bulgur and breakfast cereal products with high commercial value are
realized by using wheat and grinding products with different properties (Bilgigli
& Soylu, 2016). Foods produced from flour are consumed in almost all meals.
Fortification will be the most effective method to solve the problem of nutrient
deficiency.

The amounts of additives used in flour fortification can vary depending on a
variety of factors. These factors include the type of flour, the targeted consumer
group, regional dietary habits and national legislation. Therefore, flour
fortification practices should take into account the recommendations and
guidelines of relevant institutions (e.g. Ministry of Health). Flour fortification is
usually applied to refined flours such as white flour. Since refined flours lose their
nutritious parts such as bran and germ during processing, enrichment is used to
compensate for some of these losses. However, unrefined flours such as whole
wheat flour do not need fortification as they naturally contain more nutrients.

Flour fortification focuses on iron, folic acid, Vitamin Bi,, Vitamin A and
zinc, five micronutrients recognized as important for public health in developing
countries (WHO, 2009). Iron compounds used in flour fortification and their
usage amounts are given in Table 2.
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Table: Iron compounds used in flour fortification and their usage amounts

Iron Compound Iron content  Average Relative  Cost Average dose used in

(~%) Bioavailability (RBV)  ($/kg) wheat flour
fortification (ppm)
Iron sulphate 32 100 2.40 24-40*
Elemental iron
-electrolytic iron 98 50 6.7
-H-reduced iron 97 130-148 3.25 50-60*
-CO-reduced iron 97 no data 6.60
Iron Na-EDTA 13 15-300 6,5-8.70 10
Iron biglisinate 20 400 90 60

Kaynak: Anon, 2003; Ercili, 2004
*WHO/EMRO: In the Middle East, 30ppm ferrus sulfate or 60ppm electrolytic iron is used
(Maberly, 2002).

Flours are fortified with 30 ppm iron in Iran, Egypt, United Arab Emirates and
Lebanon, 30-40 ppm in Jordan, 60 ppm in Kuwait and Qatar and 36.3 ppm in
Saudi Arabia (Mirmiran, Golzarand, Serra-Majem & Azizi, 2012; Ercili, 2004).
The recommended amounts for fortification with folic acid are 1.5 mg/kg in
Oman, Beirut and Canada, 1.4 mg/kg in the USA and 1.8 mg/kg in Central
American countries. According to global recommendations based on the amount
of flour consumed for countries, it is 1-5 mg/kg (Zimmerman, 2011; Ercili, 2004).

For iron fortification, in accordance with the amounts recommended by the
WHO, - 15-20 mg/kg NaFeEDTA or - 20-30 mg/kg Ferrozsulfate or - 20-30
mg/kg Ferrozfumarate or - 40-50 mg/kg Electrolytic iron should be added to
white flour. For fortification with folic acid, the WHO recommendation of
adding 1.4-4 ppm to white flour has been adopted. It was also stated that Vitamin
B12 and other losses should be replaced (llgaz et al., 2020).

An unpublished pilot study in Israel testing the feasibility of adding B-
complex vitamins and iron to flour showed that Vitamin B, added to flour was
stable during baking, did not affect the quality of the bread and slightly increased
plasma B12 concentrations within six months (Allen & Vitamin B12 Working
Group, 2008). Evidence, although limited, suggests that fortified flour consumed
as bread may improve Vitamin B, status. When Vitamin Bi, fortification is
implemented, the addition of 20 ug/kg of flour is recommended to provide 75%
to 100% of the estimated average requirement, assuming a daily consumption of
75-100 g of flour; the amount of vitamin that can be added is limited by cost. The
effectiveness of this level of addition to improve Vitamin Bi, status in
programmes should be determined and monitored (Allen, Rosenberg, Oakley, &
Omenn, 2010).
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As with some other vitamins, high humidity and high temperatures can
adversely affect Vitamin A content during the preparation of wheat and maize
flour products. 11 countries currently fortify or propose to fortify wheat and/or
maize flour with this vitamin. Two published efficacy trials have reported the
effect of Vitamin A fortified wheat flour on Vitamin A nutritional status, but there
are no published studies assessing the effectiveness of this intervention on a
national scale (Klemm et al., 2010).

Flour fortification is accomplished by the addition of minerals, especially B-
group vitamins and iron. The recommended amounts for fortification of wheat
flour in the United States are shown in Table 3.

Table 3: The recommended amounts for fortification of wheat flour in the United States

Nutrient Flour Compound Level of nutrient to be added in parts per
Extraction Rate million (ppm) by estimated average per
capita wheat flour availability (g/day)*
<752 glday 75- 150- >300

149 300 g/day
g/day  g/day

Iron Low NaFeEDTA  Ferrous 40 40 20 15
Sulfate Ferrous 60 60 30 20
Fumarate 60 60 30 20
Electrolytic Iron NR? NR 60 40
High NaFeEDTA 40 40 20 15
Folic Acid Low or High Folic Acid 5.0 2.6 1.3 1.0
Vitamin B;,  Low or High Cyanocobalamin 0.04 0.02 0.01 0.008
Vitamin A Low or High Vitamin A Palmitate 5.9 3 15 1
Zinc* Low Zinc Oxide 95 55 40 30
High Zinc Oxide 100 100 80 70

Kaynak: WHO, 2009

1 These estimated levels consider only wheat flour as main fortification vehicle in a public
health program. If other mass-fortification programs with other food vehicles are
implemented effectively, these suggested fortification levels may need to be adjusted
downwards as needed.

2 Estimated per capita consumption of < 75g/day does not allow for addition of sufficient
level of fortificant to cover micronutrients needs for women of childbearing age.
Fortification of additional food vehicles and other interventions should be considered.

3 NR = Not Recommended because very high levels of electrolytic iron needed could
negatively affect sensory properties of fortified flour.

4 These amounts of zinc fortification assume 5 mg zinc intake and no additional phytate
intake from other dietary sources.

Unpublished results from a wheat flour supplementation trial in China suggest
that zinc-enriched flour may improve zinc status in women of childbearing age
(Brown, Hambidge, Ranum, Tyler & the Zinc Fortification Working Group,
2009). More research is needed on the effectiveness and efficiency of zinc
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supplementation programs. The nutritional status of populations regularly
consuming wheat flour fortified in different preparations could theoretically
improve (WHO, 2009).

In Canada, wheat flour has been fortified with Bz, B2, niacin and iron
since 1943. Apart from Canada, wheat flour is compulsorily fortified in
countries such as the USA, Chile, Austria, Denmark and the UK (Eksi &
Karadeniz, 1996). According to a study conducted in Ontario, Canada on
38 thousand women between the ages of 12-42, an average increase of 214
nmol\liter in the folate value in red blood cells of people was recorded in
flour fortification studies started in January 1998 (Turkish Flour
Industrialists Federation-TUSAF, 2020).

Enrichment of Bread

Bread is frequently included in enrichment studies because it is easy
and economical to access, a good source of energy, and the staple of all
meals. Fish, legumes, fruits and vegetables, and various food residues with
high nutritional value have been used in bread fortification (Meral &
Karaoglu, 2019).

100 g of bread is fortified with 2.25 pg of Vitamin D in the USA and 1.7 pg
in Finland. 100 g of ready-to-eat cereals are also fortified with 1-2.5 pug Vitamin
D in the US, 1 pg in Canada and 3 pg in Finland. Vitamin D fortification is done
to reduce the risk of Vitamin D deficiency, especially in areas with limited
exposure to sunlight (Pilz et al., 2018). In northern countries such as Finland,
such supplements can provide important nutritional support, especially in winter
when sunlight is scarce.

Marpalle, Sonawane and Arya (2014) conducted a study on the effect of
flaxseed flour on the physico-chemical and sensory properties of bread. It was
concluded that flaxseed flour added to omega-3 enriched bread at a ratio of
10g/100g was the most appropriate ratio in terms of sensory and physicochemical
properties. Flaxseed (Linum usitatissimum L.) is rich in a-linoleic acid (ALA)
(45-52%) and has been used more frequently in the food industry in recent years
(Silva, Hernandez-Ledesma, Amigo, Netto, & Miralles, 2017). Flaxseed is also
rich in polyphenols, tocopherols and lignin (Khattab and Zeitoun, 2013).
Flaxseed is used in various bakery products such as bread, buns, muffins and
breakfast cereals (Chen, Ratnayake & Cunnane, 1994). Gawlik-Dziki et al.
(2015) conducted a study on breads enriched with quinoa leaf powder. Sensory
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evaluation, antioxidant tests, extractability results showed that 3 g/100 g quinoa
leaf powder added to bread gave satisfactory results.

Pontonio, Lorusso, Gobbetti, and Rizzello (2017) A mixture of milling by-
products (15%) fermented with the aid of Lactobacillus plantarum DSM 32248
and Lactobacillus rossiae DSM 32249 isolated from wheat germ was used in the
production of wheat bread. This contributed positively to the biochemical,
functional, nutritional, textural and sensory properties of the bread. Protein
digestibility, nutritional indices and starch hydrolysis rate were significantly
improved in bread using fermented milling by-products. The enriched bread had
high dietary fiber and low glycemic index. It has been reported that the addition
of sesame flour as an oilseed to wheat flour will enrich the bread in terms of
protein, minerals, essential amino acids and lysine, which is found in small
amounts in wheat (EI-Adawy, 1995). Whole soybean, germinated mung bean and
mango seed flour mixtures were used to enrich bread with protein (Menon,
Majumdar & Ravi, 2015). In a study by Sabanis and Tzia (2009), it was shown
that 10% and 20% supplementation of rice, corn and soy flour to bread and durum
wheat flours had a positive effect on the rheological properties of bread and dough
quality (color, taste, flavor). Date seeds, which are separated as waste by factories
during the processing of dates, contain high amounts of dietary fiber, tannin,
selenium and enzyme-resistant starch. Enrichment of bread with date seed flour
increases its nutritional value and makes it stale later (Najafi, Pourfarzad, Zahedi,
Ahmadian-Kouchaksaraie & Khodaparast, 2016).

Rice bran is obtained by peeling the rice grains during the conversion of paddy
into rice and is rich in protein, minerals, fatty acids and dietary fiber. The high
dietary fiber content of rice bran gives it important effects such as lowering blood
cholesterol, preventing cholangectatic cancer and increasing the amount of stool.
Because of these benefits, rice bran can be used in bread fortification (Hu, Huang,
Cao,& Ma, 2009). In the study conducted by Klava (2004); buckwheat flour was
added to wheat flour and it was observed that the nutritional value of bread
increased, the amount of vitamin B, and Bs, linoleic and linolenic acids increased.
Buckwheat plant, which belongs to Polygoneaceae family, is a gluten-free plant
that is highly preferred in functional and food industry (Bilgicli, 2009).
Buckwheat contains K, Na, Ca, Mg from macroelements and Zn, Cu, Mn and Se
from microelements (Christa & Soral-Smietana, 2008). It is very useful for
pregnant women and children as it prevents anemia due to its high iron content
(Rajbhandari, 2004). Holtekjolen, Baevre, Radbotten, Berg and Knutsen (2008)
reported that the addition of 40% barley flour to bread wheat flour increased the
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amount of phenolic and antioxidant substances in bread and thus produced bread
rich in nutrients.

Dursun, Yapar and Celik (2009) conducted a study on the enrichment of bread
with fish meat which is an animal protein source. In the study, washed minced
velvet fish was added to bread at 5%, 10%, 15% and 20%. As a result of the study,
it was observed that the addition of fish meat to the bread significantly increased
the protein content and thus increased the nutritional value.

Enrichment of Breakfast Cereals

Breakfast cereals are preferred because they are practical for people who do
not have time to eat breakfast and because they are products whose content is
known to those who want to organize their diet. Enriched with various fruits,
vitamins and minerals, they provide alternative products for consumers and
increase their nutritional value.

Breakfast cereals have started to play an important role in people's daily diets
in recent years. Corn, rice, wheat, oats and barley are used in the production of
breakfast cereals (Fast & Caldwell, 2000). Some vitamins and minerals may
decrease in the content of cereals during the production process. In order to
replace these losses, vitamins and minerals are supplemented. Ready-to-eat
coffee cereals can be classified as cereals, puffed cereals, puffed cereals, shredded
cereals, granulated cereals and extruded expanded cereals. Ready-to-cook cereals
are a mixture of oats, farina and corn (Kadan & Caldwell, 2003).

In the fortification of breakfast cereals, B group vitamins (B1, B2, Bg, Bg) and
minerals (iron, zinc) are added. In the enrichment of these products, the amount
of added nutrients varies according to the type of product and the targeted
nutritional value. For example, some breakfast cereals may contain 5 grams of
dietary fiber per serving, while in some products this ratio may exceed 10 grams
(Akbas & Ozkaya 2006). In breakfast cereals in Germany. Ferrum reductum
(elemental iron) 14 mg/100 g, Iron 11 Sulphate 9 mg/100 g, Iron 111 diphosphate
8 mg/100 g are allowed (Schmidt, Weilenborn, Wdrner, & Ziegenhagen, 2006)
Vitamin D, a highly heat stable vitamin, can be used in breakfast cereal
fortification (Moore, Murphy, Keast & Holick, 2004).

Lysine, one of the essential amino acids lost as a result of the processing of
cereal grains, can be balanced by the addition of milk to breakfast cereals. The
carbohydrate content of these products can also be enriched with added sugar
(Kadan & Caldwell, 2003). The amount of specific nutrients that should be taken
daily can be increased from 25% to 45% in Fe-enriched breakfast cereals
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prepared for infants, children and women. The color, odor and taste of the product
should not be adversely affected during fortification (Borenstein, Caldwell,
Gordon, Johnson & Labuza, 1990). In these products, fortification consists of
adding vitamins and minerals (niacin, riboflavin, etc.) as a special mixture to the
product at the beginning and spraying vitamins that are sensitive to temperature,
such as Vitamins A, D and C, into the product at the end of the process (Kuntz,
1994). Butylated hydroxyanisole (BHA) and Butylated hydroxytoluene (BHT)
antioxidants are used to prevent oxidation as a result of the spraying process.
Negative effects of fortification include oxidation-reduction of metal ions,
complex compounds of Fe and Vitamins B, and Bs, which adversely affect the
flavor (Borenstein et al., 1990; Kuntz, 1994).

In the study conducted by Ozgdren, Kaplan and Tiifek¢i (2018) on the
physical and chemical properties of galettes with chia seeds, it was found that the
protein and fat contents and total phenolic matter contents of galettes with 10%
chia seed addition increased.

Enrichment of Biscuit

The reasons why biscuits are preferred in fortification are that they have
different flavors, are affordable, are a ready-to-eat food, and are popularly
consumed by people (Dogan & Ugur, 2005; Magda, Awad & Selim, 2008).

In the study conducted by Demirel and Demir (2018), citrus albedo (the inner
layer of citrus peel) obtained from grapefruit, mandarin, orange and lemon was
added to biscuit flour at four different rates of 2.5%, 5%, 7.5% and 10%. The
highest crude fiber content was observed in the biscuit sample with grapefruit
albedo addition. Biscuits with the addition of orange albedo were rich in
potassium, magnesium, phosphorus and calcium; biscuits with the addition of
lemon albedo were rich in zinc and iron. The addition of 5% albedo was found
appropriate and increased the crude fiber and total phenolic matter content of the
biscuits.

Vitali, Dragojevi¢ and Sebegi¢ (2009) added 24.5% carob, 16.5% oat fiber,
10.5% inulin, soy flour and cockscomb to biscuits made with standard wheat flour
to improve the nutritional and functional aspects of biscuits. Protein content and
digestibility increased in the soy flour supplemented sample, while total dietary
fiber content increased in the biscuits enriched with cockscomb and oat fiber.
Inulin supplementation caused a significant reduction in total energy in the
biscuit.
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In a study, composite flour obtained by combining chestnut (Castanea sativa),
lupine (Lupinus albus) and pumpkin (Cucurbita moschata) flours in equal
proportions was used in gluten and gluten-free biscuit formulations to diversify
and improve snack products. Compared to the control biscuit samples, the protein
and antioxidant activity values increased by 2.4 and 2.5 times, respectively, in
gluten-free biscuit samples and by 1.4 and 2.6 times, respectively, in gluten
biscuit samples with the use of 48% composite flour in biscuit formulations. Even
the lowest usage rate of composite flour increased the Ca, K, Mg, Mn and P
content of both gluten and gluten-free biscuits. The highest general acceptability
values were obtained in both biscuit types with 12% utilization rate of composite
flour (Komiircii & Bilgicli, 2023).

Aydin (2012) added carob to biscuits at six different rates of 5%, 10%, 15%,
20%, 20%, 25% and 30%. This addition caused a decrease in moisture, protein
and in vitro protein digestibility values of the biscuits, but an increase in ash and
carbohydrate values. A significant increase in antioxidant and phenolic
compound values was observed as this addition to the biscuits increased. It was
observed that the addition of up to 20% goat horn flour did not adversely affect
the overall sensory appreciation and taste.

In Banureka and Mahendran (2011) study, wheat flour was enriched with
soybean seeds at certain ratios in order to enrich the biscuit in terms of protein.
The protein content of the biscuits increased by 7.2% as a result of increasing the
soybean seed flour to 25%.

In a study conducted by Hooda and Jood (2005), fenugreek seeds, which are
high in protein, high quality and widely produced in India and China, were added
to biscuits obtained from wheat flour at 0%, 5%, 10%, 15% and 20% rates. It was
concluded that the total dietary fiber content and protein content of the biscuits
increased.

Sudha, Vetrimani and Leelavathi (2007) examined the effects of fiber sources
from wheat, rice, oat and barley on the rheological properties of wheat flour
dough and the quality of biscuit making. 30% oat bran or 20% barley bran was
added to biscuits to produce highly acceptable biscuits. When added to food,
dietary fiber increases insulin sensitivity, reduces the absorption of triglycerides
and cholesterol, and lowers the glycemic index of the food to which it is added
(Siondalski & Lysiak-Szydlowska, 2007).

Orange pulp, a by-product in fruit juice production, was added to the biscuit
dough in dried and ground form at 0, 5, 15 and 25% levels. With the increase in
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the by-product ratio added to the biscuits, the total soluble and insoluble dietary
fiber content increased, but due to the low protein and fat content of these by-
products, the protein and fat content of the biscuits decreased with the increase in
the additive ratio (Nassar, AbdEIl-Hamied & EI-Naggar, 2008).

In Egypt, Washington orange peel and tangerine peel were powdered and
added separately to the Marie type (hard) biscuit at 5, 10 and 15% levels. When
the amount of both agents was increased, the amount of crude fiber and ash
increased, and the amount of carbohydrates and proteins decreased. Since
tangerine peel powder had higher phenolic substance content and higher
antioxidant activity, the biscuits had higher phenolic substance and antioxidant
activity than the control group (Magda et al., 2008).

In biscuits to which mango peel powder was added at the rates of 2.5%, 5%,
7.5% and 10% in order to improve antioxidant properties and dietary fiber
content, total dietary fiber, carotenoid content and total polyphenolic substance
content increased as the amount of mango peel powder added increased. The
highest yield was obtained from biscuits enriched with 10% mango peel powder
(Ajila, Leelavathi & Rao, 2008).

An increase in micronutrients was observed as a result of the enrichment of
iron, iodine and beta-carotene in biscuits consumed by school children in South
Africa (Muthayya et al., 2012). In a study conducted by Gupta, Bawa and Abu-
Ghannam (2011), barley flour was added to biscuits at different rates such as
10%, 20%, 30% and 40% and the textural, nutritional and functional properties
of the biscuit were investigated. It was concluded that the barley flour added to
the biscuit increased the amount of fiber and enriched the biscuit in terms of
minerals and proteins. The ideal rate is 30%.

Enrichment of Cakes and Cookies

Cake is a product rich in variety and has a special place among bakery
products because it is easy to make, contains essential nutrients and provides
energy. Therefore, the demand for cake consumption has caused the production
of ready-made cakes to become widespread. It is the most produced product
among bakery products after bread and biscuits. It is a product with a soft, delicate
texture and a pleasant aroma obtained by enriching soft wheat flour with high
amounts of sugar, margarine, eggs, milk and flavorings (Tungel & Demirci,
2006). Cake is a product that is very suitable for enrichment.

Ismail, Akhtar, Riaz and Ismail (2014) conducted a study on the enrichment
of nutritional properties by adding 1.5%, 3.0%, 4.5%, 6.0% and 7.5%

47



pomegranate peel to cookies. The phenolic substance content (0.53-0.76 g/100g)
and dietary fiber content (0.32-1.96 g/100g) of cookies with added pomegranate
peel increased significantly.

In the study conducted by Topkaya (2017), pomegranate peel was added to
cake, a frequently consumed bakery product, in powder form at four different
rates: 0%, 5%, 10% and 15%. It was concluded that the total phenolic substance
content of the cake was 7 times higher than the control cake, and the antioxidant
activity value was 28.5 times higher than the control cake. Manganese,
phosphorus, iron, potassium, magnesium and calcium minerals were found to be
high in the enriched cake.

Kolanowski and Berger (1999) reported that bread and pastry products in Tip
Top Bakeries in Australia are enriched with fish oil. In order to reduce oxidation
caused by fish oil, it is recommended to add 150 mg/l alpha tocopherol (Vitamin
E), 20 mg/1 beta carotene and 200 mg/l ascorbic acid (Vitamin C) in case of 0.25%
fish oil addition (La Roche, 1996). In addition, extra flavor or spices should be
added to hide the fishy taste (Kolanowski, Jaworska & Weiflbrodt, 2007).

Gluten-free foods that celiac patients should consume are produced from
refined flour or starch. For this reason, they are weaker in terms of some B group
vitamins, dietary fiber and iron content compared to other foods containing gluten
(Thompson, 2000). Amaranth leaves are rich in calcium, iron, ascorbic acid,
carotenoids and protein (Subramanian & Gupta, 2016). Since it does not contain
gluten, it can be used in the daily diet of celiac patients (Chauhan, Saxena &
Singh, 2015).

Quinoa (Chenopodium quinoa Willd.) has high protein, histidine, lysine
amino acid content, as well as relatively high vitamin, mineral and lipid content
(Lorusso et al., 2017; Ross, Svelander, Karlsson, & Savolainen, 2017). When
quinoa is mixed with wheat flour at a rate of 60%, cakes, biscuits and cookies
with high protein content are produced (Vilche, Gely & Santalla, 2003). Since
black-eyed peas do not contain gluten, they can be used to enrich gluten-free
bakery products used in the daily diet of celiac patients (Cavalcante et al., 2016).

Enrichment of Pasta

Pasta is a semi-ready food product obtained by mixing durum wheat semolina
with water and drying it after giving it the desired shape. It is a food that is often
preferred by those who want to prepare practical meals or those who have limited
time to prepare meals. It is also easy to access and economical. When it is usually
consumed with sauce, no other food is consumed except salad and drinks. This
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leaves the consumer deficient in terms of nutrients in terms of nutrition.
Enrichment would be beneficial in this respect. Nowadays, some producers
increase the vitamin, mineral and fiber content of pasta by adding vegetables
(mostly tomatoes and spinach), eggs, bran or using whole durum wheat semolina
to the durum wheat semolina. Alternative products are also offered to consumers.

During processes such as drying and cooking applied to pasta, sensitive
vitamins such as thiamine, riboflavin, niacin, and folic acid are lost. 18% of folic
acid is lost during the transformation of flour into fresh pasta, and a loss of 4% is
experienced during cooking. While the loss of vitamin B1 (thiamine) is at the
highest level during the cooking process, half of the thiamine remains at the end
of the processes. Since vitamin B2 (riboflavin) is very sensitive to light, it is lost
by one third during the production and drying processes. Riboflavin is preserved
by 40% during the straining process of cooked pasta. As a result, even if some of
the vitamins added to pasta are lost, enriched pastas have an important place in
nutritional deficiencies. Losses can be minimized by being careful during pasta
production and keeping the packaging and cooking time short (Kampehl, 2019).

In a study conducted by Sanlioglu and Ozkaya (1999), oatmeal was added to
pasta and the amount of crude fiber and ash in the pasta increased. As the amount
of oatmeal added to the pasta increased, the brightness and yellowness values
decreased, and the cracking, roughness and veining on the surface of the pasta
increased.

In a study conducted by Celik, Isik and Giirsoy (2004), eggs, soy flour and
oatmeal were added to couscous to enrich it. They determined that the protein,
calcium, protein and iron content of the added soy and oatmeal increased. The
panelists shared the opinion that couscous with soy flour added was more
appreciated in terms of chewiness and hardness compared to couscous without
flour.

In a study conducted by Knuckles and Chiu (1999), pasta was enriched with
B-glucan obtained by peeling barley husks. As a result of the research, a pasta
with rich fiber content and suitable for consumption emerged

Enrichment of Noodles and Turkish Noodles (Eriste)

Noodles are a primary wheat food in many parts of the world, particularly in
East Asia. In their basic form, they consist of flour, water and salt, although styles
vary widely according to consumer and cultural preferences (Morris, 2018).
Wheat flour, salt, eggs and water are used in the production of Turkish noodle
(eriste). Milk is also added to this composition in traditional production. It is one
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of the most produced products during winter preparations. Since it is practical to
prepare, it is consumed frequently. Enrichment in terms of nutrients is important
both in terms of providing variety and meeting the nutritional needs of
consumers.

In the study conducted by Mete (2016), chestnut flour was added to Turkish
noodle at the rates of 5%, 10%, 20%, 30% and 40%. As a result of the research,
it was concluded that the amount of dietary fiber and nutrient content increased
in the noodle samples with chestnut flour. Chestnut flour is a food rich in vitamins
B and E, potassium, phosphorus, magnesium and antioxidants (Sacchetti,
Pinnavaia, Guidolin & Dalla Rosa, 2004).

In the study conducted by Ritthiruangdej, Parnbankled, Donchedee and
Wongsagonsup (2011), it was concluded that as the amount of banana flour
increased as the enrichment of noodles with banana flour, the stickiness of the
noodles decreased and their appearance darkened. As a result of the study, it was
concluded that banana flour was a good source of fiber when mixed with wheat
flour in dried noodles. The study concluded that the nutritional value (13.7%
protein, 4.8% starch, 0.12% fat, 4.8% dietary fiber) and total dietary fiber amount
increased at a maximum enrichment rate of 30%.

Coconut flour added to noodles at 10%, 20% and 30% increased the protein
and dietary fiber content of the noodles (Gunathilake & Abeyrathne, 2008). It is
known that the increased amount of dietary fiber as a result of fortification of
foods is protective against bowel cancer (Levi, Pasche, Lucchini & Vecchia,
2001). Grape, pomegranate, seed flours and rosehip were added to the noodles at
0%, 10%, 20% and 30% and enriched. The antioxidant activities of the Turkish
noodle increased 8, 5.7 and 4 times in 10% added grape, rosehip and pomegranate
samples, respectively; 40.9, 16.5 and 9.2 times in the 20% added sample; and
56.6, 42.4 and 11.8 times in the 30% added sample (Koca, Tekguler, Yilmaz,
Hasbay & Koca, 2018).

A study was conducted on the nutritional and quality characteristics of noodles
(eriste) after adding 30%, 40% and 50% of legume flours such as pea, red lentil
and chickpea to rice flour during the production of noodles for consumption by
celiac patients. An increase in niacin, riboflavin and thiamine content was
determined in the noodle samples to which legume flour was added. An increase
was observed in dietary fiber, phenolic substance content and antioxidant
capacity. The highest dietary fiber and antioxidant capacity was observed in the
noodle sample to which chickpea flour was added (Hosta, 2010).
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A study was conducted on the evaluation of mineral, protein content, dietary
fiber amount and functional properties of noodles (eriste) with melon seed
powder added to noodles at 10%, 20%, 30% and 40%. It was concluded that the
added melon seed powder is suitable to be used up to 20% and increases the fat,
mineral and dietary fiber content (Pozan, 2019). Melon seed contains 15-35%
protein (aspartic acid, glutamic acid, arginine, lysine amino acids), 15% dietary
fiber, 30-40% fat (mainly linoleic acid, oleic, palmitic, stearic fatty acid,
phytosterol and tocopherol) and potassium, magnesium, iron, phosphorus
minerals, Vitamins B and C (Angiil, 2012).

In a study, antioxidant capacity, total phenol content and bioaccessibility
values increased with the use of carob flour, a natural antioxidant source rich in
phenolic compounds in traditional noodles. In the study, the use of 10 and 20%
carob flour in the noodle formulation was determined as optimum values in terms
of sensory properties (Diilger Altuner, 2021).

In a study conducted by Levent (2019), he produced Turkish noodles by
adding einkorn wheat flour to wheat flour at rates of 0, 20, 40, 60, 80 and 100%
and evaluated some properties of the noodles. The researcher stated that there
were increases in ash, protein, calcium, iron, copper, magnesium, total phenolic
substance, antioxidant activity, volume and weight values in einkorn-added
noodles. The most suitable addition rate is 60% einkorn flour (Levent, 2019).

In another study, it was stated that acceptable noodles could be obtained in
terms of color and texture by adding up to 30% rye flour to wheat flour (Kruger,
Hatcher & Anderson, 1998). In a study conducted to determine the effect of
buckwheat flour addition on Turkish noodle properties, buckwheat flour was used
up to 40% instead of wheat flour. In noodle samples, ash, cellulose, fat, phytic
acid, potassium, magnesium and phosphorus content increased depending on the
amount of buckwheat, and buckwheat contribution up to 25% was accepted
(Bilgigli, 2009).

In Turkish noodle (eriste) production, functional products can be produced
using additives such as tomatoes, spinach, pumpkin, various cereal flours,
coconut flour, peanut flour, dietary fibers obtained from various sources, resistant
starch, germ, buckwheat, legumes, dairy industry by-products, protein
concentrates, vitamins, and minerals (Koyuncu, Tiirker & Ertas, 2011).

In a study, grape, pomegranate and rosehip seeds, which have very high
antioxidant levels as natural antioxidant sources such as proanthocyanidins,
resveratrol, tocopherols, and are also rich in dietary fiber, unsaturated and
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essential fatty acids, were used in Turkish noodle (eriste) production. Antioxidant
activity increased in noodle samples with fruit seed addition. Antioxidant activity
was found to be higher in grape and rosehip addition than in pomegranate
addition. As a result of sensory analysis, noodles enriched with pomegranate
seeds were the most appreciated (Koca et al., 2018).

Enrichment of Tarhana

Tarhana is a semi-ready fermented product. It is considered a practical and
nutritious soup by consumers and is consumed frequently. Yogurt, onion, pepper,
spices and flour or sorghum are used in its production, and vitamin losses occur
during sun drying. Losses may also occur during cooking. Tarhana, which is
frequently consumed, can be enriched with substances that increase nutritional
value such as dietary fiber, protein, vitamins and minerals. In the study conducted
by Duran (2017), wheat bran, which is rich in insoluble fiber sources (37.8% and
69.8%), and sugar beet fiber obtained from sugar beet pulp were added to tarhana
at rates of (4, 8, 12, 16 and 20%, by weight, based on flour basis) and 10%,
respectively. The addition of both wheat bran and sugar beet fiber significantly
increased the ash and protein contents of tarhana samples. The addition of both
additives to the tarhana formulation at a rate of up to 12% was evaluated as
acceptable in terms of many sensory properties

In one study, quinoa, buckwheat and lupin flours were added to tarhana at 0,
10, 20, 30 and 40% ratios. Quinoa flour increased the total phenolic content, iron
and potassium content more than other substitute flours. The addition of lupin
flour increased the protein, ash, calcium, iron and zinc content. Buckwheat flour
caused ash, phytic acid, magnesium, phosphorus and antioxidant capacity to
increase more than other flours in tarhana. An increase in the ratio of added flours
was observed in minerals such as ash, protein, phytic acid, calcium, iron,
potassium, magnesium, phosphorus and zinc, total phenolic content and
antioxidant capacity. Antioxidant capacities were ranked as buckwheat > quinoa
> [upin. The best score in terms of sensory was achieved with the addition of 20%
quinoa flour (Cevik, 2016).

Ertas, Sert, Demir, and Elgun (2009) used whey concentrate (PAS) instead of
yoghurt in tarhana production. The moisture, ash, protein and fat contents of the
samples changed as 10.53 — 11.28%, 1.507 — 1.758%, 9.75 — 12.52% and 0.87 —
6.33%, respectively. While Mg, Ca, Na and K values increased in tarhanas with
whey added, a decrease in protein content was observed. It was accepted that
whey addition up to 25% provided higher nutritional value (Ertas et al., 2009).
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HARMFUL FOOD FORTIFICATION

First of all, it is necessary to consider whether or not fortification will be
applied to each food item. In order not to experience a problem with toxicity when
performing nutritional supplements and fortification processes applied to foods,
the upper intake level limits of the added substances should be well known. It
should be applied within the limits determined by the Food and Agriculture
Organization (FAO) and the World Health Organization (WHO) (Kabakus,
2017). In Canada, it has been stated that vitamin B2 and B12 intake is above what
it should be in young men in fortification practices (United Nations International
Children's Emergency Fund [UNICEF], 2018).

The reason why chia seed (Salvia hispanica L.) is preferred in fortification of
cereal products; It can be included in foods that are frequently included in the
daily diet such as bread, biscuits, and breakfast cereals, does not cause an allergic
or toxic reaction, and provides a feeling of fullness due to its high omega 3 and
omega 6 content (Erdogdu & Geggel, 2019). There is a limitation on the use of
chia seeds due to the possibility of problems such as gas and bloating in the
gastrointestinal system if the daily limit is exceeded. According to the European
Commission (2013), it can be used at a rate of 10% in baked goods and breakfast
cereals.

CONCLUSION

In order for the fortification process of foods to be applied efficiently and
continuously, the food to be fortified should be a food frequently consumed by
the society, there should be no change in the taste, smell, color and appearance of
the food after the fortification process, and the added nutrient should not interact
with other elements in the food and cause a toxic effect. Since the fortification of
foods with substances that increase the nutritional value will be very important
for the health of babies and children, pregnant and elderly health, and the
prevention of certain diseases and the reduction of the risk of catching them, it is
a subject that should be focused on. The role of healthy individuals in the
formation of a healthy society is very important.
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