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Oz:

Her gegen giin degisen beslenme aligkanliklarina ragmen
tahil ve tirlinleri diinya niifusunun beslenmesinde 6nemli bir
yer tutmaya devam etmektedir. Ancak bugday, ¢avdar, arpa,
tritikale ve yulaf gibi tahillar ile bunlarin islenmis {iriinleri
bazi insanlarda rahatsizliklara neden olabilmektedir. Bu
rahatsizliklardan birisi olan Colyak hastaligi, glutene karst
hassasiyet nedeniyle bagirsakta meydana gelen emilim bozu-
klugu olup, bu hastaligin en 6nemli 6zelligi; yasam boyu
stirebilen tek gida alerjisi olmasidir. Bu nedenle giliniimiizde
en sik rastlanan beslenmeye dayali genetik hastalik olarak ka-
bul edilmektedir. Bu problemle baga ¢ikmak igin, genel ola-
rak nisasta bazli, glutensiz olarak satigsa sunulan bazi gida iir-
tinleri piyasaya siiriilmektedir ancak bu iiriinler nisasta bazl
oldugundan besleyici degeri diisiik iiriinlerdir. Bu nedenle
glutensiz diyet ile beslenmek zorunda kalan bireyler igin bu
tiir irlinlerin zenginlestirilmesi de dnem arz etmektedir. Glu-
tensiz bir lirlin olan kinoa’ya son birka¢ yilda ilgili giderek
artmustir. Kinoa; biyolojik degeri yiliksek proteinleri, diisiik
glisemik indeksli karbonhidratlart ve yine sahip olduklar1 fi-
tosteroidleri, Omega-3 ve 6 yag asitleri nedeniyle, insan
sagligi agisindan Onemli faydalar saglayan, tahil benzeri
(pseudocereal) bir iiriindiir. Ozellikle de, doymans yag asit-
lerini ve esansiyel aminoasitlerini yiiksek miktarda igerirler.
Bunlarin yan1 sira, mineral maddeler, vitaminler ve biyoaktif
bilesenler gibi 6nemli mikro-besinsel bilesenlerini de yeterli
ve dengeli miktarda igerirler. Ayrica diyet lifinin de énemli
bir kaynagidir.

Anahtar Kelimeler: Kinoa, Glutensiz liriin, Beslenme

Abstract:

Quinoa: Nutritional and Anti-Nutritional
Characteristics

Due to changing dietary habits in every passing day, cereal
and cereal products have hold an important place in nutrition
of the world population. However, the cereals such as wheat,
rye, barley, triticale and oat and their processed products have
caused some health problems in humans. Celiac disease
which is one of such health problems is an intestinal malab-
sorption due to sensitivity against gluten and the most im-
portant feature of this disease is its being the only lifelong
food allergy. For this reason, it is admitted as the most prev-
alent genetic disease based on nutrition. In order to overcome
this problem, some gluten-free and starch based food products
have been generally introduced to the market; however, these
products are starch based with low nutritive value. Therefore,
it is important to enrich such products for individuals who are
obliged to be nourished by gluten-free diet. A special interest
has been recently paid to quinoa, a gluten-free product. Qui-
noa is a pseudo-cereal product providing significant benefits
in terms of human health since it contains high biological val-
ued proteins, low-glycemic indexed carbohydrates and again
fitosteroids, omega-3 and 6 fatty acids. When compared to
other common cereal varieties, they are known to have better
nutritional compositions. Especially, they contain high
amounts of unsaturated essential oils and essential aminoac-
ids. In addition, they contain adequate and balanced amounts
of some micro-nutritional compounds such as mineral sub-
stances, vitamins and bioactive compounds. Furthermore,
they are a significant source of dietary fibers.

Keywords: Quinoa, Gluten-free product, Nutrition
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Her gegen giin degisen beslenme aligkanliklarina
ragmen tahil ve tirtinleri diinya niifusunun beslen-
mesinde onemli bir yer tutmaya devam etmekte-
dir. Ancak bugday, ¢avdar, arpa, tritikale ve yulaf
gibi tahillar ile bunlarin iglenmis iiriinleri, baz1 in-
sanlar iizerinde rahatsizliklara neden olabilmekte-
dir. Colyak hastaligi, glutene karsi hassasiyet
nedeniyle bagirsakta meydana gelen emilim bo-
zuklugudur. Hastaligin nedenini olusturan temel
etken gluten proteininin gliadin adl alt fraksiyonu
olup, gluten iceren gidalarin tiiketilmesi sonu-
cunda basta vitamin ve mineraller olmak tizere
viicudun gereksinim duydugu cesitli besin mad-
delerinin emilimi azalmaktadir (Ozkaya, 1999;
Battais ve ark., 2005). Gluten igeren bugday ve
iriinlerinin yani sira, gliadinlerin homologu olan
prolaminleri iceren, c¢avdar, tritikale ve arpa
iirtinleri de ¢6lyak hastalarinda, ayni hassasiyetin
olusmasia sebep olabilmektedir (Tiirksoy ve
Ozkaya, 2006). Gluten igeren yiyecekler tii-
ketildiginde, ince bagirsakta emilimi saglayan ve
parmak sekline benzeyen villusler gérevini yapa-
maz hale gelmektedir. Colyak hastaliginin tedavisi
ancak hayat boyu glutensiz bir diyete devam et-
mekle miimkiin olabilmektedir. Bunun i¢in de glu-
ten proteininin diyetten tiimiiyle uzaklastirilmast
gerekmektedir (Koning, 2003; Lee ve Newman,
2003; Butterworth ve ark., 2004). Yapilan bir
caligmada, Tiirkiye'deki ¢ocuklarda ¢dlyak has-
taliginin goriilme siklig1 1/115 olarak bulunmustur
(Ertekin ve ark., 2005). Bu oranda da anlasila-
bilecegi gibi, bu hastalikta ciddi bir artis s6z ko-
nusudur.

Kinoa olarak bilinen Chenopodium quinoa Willd.
kazayagigiller (Chenopodiaceae) familyasindan
tek yillik bir bitki olup, son yillarda insan ve
hayvan beslenmesinde tizerinde yogun ¢aligmalar
yapilan glutensiz bir tiirdiir. Kinoa yetistiriciligi,
kullanimi1 ve faydalari hem bilimsel arastirma-
larda, hem de basin biiltenlerinde sik¢a yer almaya
baslamigtir. Ulkemizde yeni yeni duyulmaya
baglayan bu tiir, ABD’de yaklasik 10 yildir ¢ok
yaygin olarak tiikketilmektedir (Miranda ve ark.,
2012). Ozellikle de yiiksek besinsel iistiinliikleri
ve biyogesitliligi ile gida giivenligine ulagsma ve
yoksullugun yok edilmesine saglayabilecegi kat-
kistyla tim diinyanin dikkatini ¢eken kinoa,
Birlesmis Milletler (BM) tarafindan da izlemeye
alinmig, gelecek bin yil kalkinma hedeflerine
ulagilmasma oOnemli katki saglama potansiyeli
acisindan da BM konseyi tarafindan 2013 yih
Uluslararas1 “Kinoa Yili” olarak ilan edilmistir.

Bazi uzmanlara gore de, kinoa diinyadaki aglik so-
rununa care olabilecek bir iiriin niteligindedir (Tan
ve Yondem, 2013).

Kinoa (Chenopodium quinoa Willd) C3 (karbon—
3) bitkiler grubundan ¢ift ¢enekli tek yillik bir
dane bitkisidir (Jacobsen, 2003). Kinoa, uygun
olmayan iklim ve toprak kosullarina iyi adapte
olabilen bir bitki olup, don (Jacobsen ve ark.,
2005), kuraklik (Geerts ve ark., 2009) ve toprak
tuzluluguna (Jacobsen, 2003) yiiksek tolerans
gosterebilmektedir. Anavatani olduk¢a soguk ve
yiiksek platolara sahip Giiney Amerika’nin And
bolgesi (Kolombiya, Arjantin, Peru, Bolivya, Sili
ve Ekvator) olan kinoa, bu bolgede 7000 yildan
daha uzun siiredir yetistirilmektedir (Pearsall,
1992; Garcia, 2003; Bhargava ve ark., 2006; Ko-
yun, 2013; Ruiz ve ark., 2014). Tarihsel olarak ki-
noa tarimi1 M.O. 5000 yili ve daha &ncesine da-
yandig1 bilinmektedir (Repo- Carrasco ve ark.,
2003; Valencia- Chamorro, 2003; Repo- Car-
rasco- Valencia ve ark., 2011). Bu bdlgede eski
medeniyetlerden Aztek ve Inkalarin temel besin
maddesini olusturmus ve tahillarin anasi olarak
isimlendirilmistir (Tan ve Yondem, 2013). Ki-
noanin kendine 0&zgii bir aromasinin olmasi,
baskin bir tat ve kokusunun olmamasi gibi 6zel-
liklerinden dolay1, diinya mutfaklarinda tercih
edildigi gibi, Tirk damak tadma uygunlugu
bakimindan son zamanlarda oldukg¢a dikkat top-
lamistir. Ana yemeklerden, atistirmalik aperatif
yiyeceklere kadar ¢ok farkli sekillerde kullanim
alan1 mevcuttur. Kinoa tohumlari un seklinde isle-
nerek ekmek, makarna ve diger tiim unlu mamul-
lerin yapiminda, bugday veya diger tahillarin un-
lar1 ile karistirilarak kullanilabilmektedir. Tane
olarak pirin¢ gibi yemeklerde ve pilavlarda, ¢im-
lendirilen tohumlar1 kinoa filizi olarak salata ve
soguk yemeklerde, yapraklari ise ispanak gibi
sebze olarak kullanilmaktadir. Ayn1 zamanda dar1
ile fermente edilerek, bira benzeri iceceklerin
iretiminde de degerlendirilmektedir (Kaya, 2010;
Koyun, 2013; Tan ve Yondem, 2013; Demir,
2014). Ayrica kahvaltilik gevrek olarak da tii-
ketilmektedir (Valencia-Chamorro, 2003). Bes-
leyici 6zelliginden faydalanilarak bebek mamalar1
yapiminda da kullanilmaktadir (Koyun, 2013;
Moncada ve ark., 2013).

Besinsel ozellikleri

Kinoa taneleri ve triinleri, gluten icermedigi igin
karabugday ve amarant gibi pseudo-cereal (tahil
benzeri) grubuna dahil edilmektedir. Glutensiz bir
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iriin olmasi nedeniyle de, gluten-free (glutensiz)
diyetlerde rahatlikla kullanilabilmektedir. (Alva-
rez-Jubete ve ark., 2009; Pasko ve ark., 2009) Son
yillarda da yaygin olarak kullanilan tahillarin se-
bep oldugu alerjenik risklere sahip bireyler ile
vejan ve vejeteryan bireylerin diyetlerde oldukga
tercih edilen yeni bir besinsel iiriin haline gelmistir
(Pasko ve ark., 2009). Gerek, insan beslenmesinde
onemli yeri olan protein, diyet lifi, esansiyel yag
asitler, mineraller, vitaminler ve biyoaktif bilesen-
lerce zengin olmalari, gerekse iyi bir enerji
kaynag1 olmalari, kinoay1 yaygin olarak kullanilan
diger tahil ¢esitlerinden farkli kilmaktadir (Valen-
cia-Chamorro, 2003; Alvarez-Jubete ve ark.,
2010). Insan beslenmesi agisindan oldukca zengin
bir gida olan kinoa, FAO tarafindan yapilan
karsilagtirmalarda da protein igeriginin ve kalites-
inin, yaygin olarak kullanilan tahillara gore, ¢ok
daha yiiksek oldugu ortaya konmustur (Oelke ve
ark., 1992). Tablo 1’de; kinoa tohumlarinin
yaygin olarak kullanilan baz1 tahillar ile
karsilagtirmasi verilmistir (Valencia-Chamorro,
2003).

Protein ve aminoasit icerigi

Kinoanm protein icerigi diger tahillardan ytiksek-
tir (Repo- Carrasco ve ark., 2003; Lindeboom,
2005; Schoenlechner ve ark., 2008), ¢ok iyi bir
protein kalitesine sahiptir ve % 8- 22 arasinda pro-
tein ig¢erebilir (Valencia- Chamorro, 2003; Jancu-
rova ve ark., 2009). Proteinleri embriyoda yogun-
lasmis olup, bu proteinlerinin ¢ogunlugunu albu-
min ve globulin olugturmaktadir (Repo- Carrasco
ve ark., 2003; Schoenlechner ve ark., 2008). Bu
proteinlerde, toplam proteinlerin % 44- 77’ sini
olusturmaktadir. Ayrica, prolamin grubunu da (%
0.5-7) ¢ok az veya hi¢ icermezler (Valencia-
Chamorro, 2003; Berti ve ark., 2004; Jancurova ve
ark., 2009). Kinoa, % 37’den fazla esansiyel
amino asit igerir (Koziol, 1992; Lindeboom,

2005). Tablo 2’de ise, bazi yaygin tahillar ve siit
ile kinoanin esansiyel aminoasit igerikleri
kiyaslanmistir (Koziol, 1992). Esansiyel ami-
noasitleri oldukg¢a dengeli bir oranda igeren kinoa,
protein kalitesi bakimindan da siit proteinine yakin
degerdir (Ranhotra ve ark., 1993; Repo-Carrasco
ve ark., 2003). Bu besinsel istiinlik, bitki
kaynakli protein igin goriilmemis bir durumdur
(Ruales ve Nair, 1992). Genel olarak tahillarda
diisiik miktarlarda bulunan lisin aminoasidince
oldukga zengindir. Onemli miktarda da metiyonin
ve sistein igerir. Bu bakimdan diisiik metiyonin ve
sistein icerigine sahip bir¢ok baklagilin iyi bir
tamamlayicisidir (Dogan ve Karwe, 2003; Jancu-
rova ve ark., 2009; Koyun, 2013). Protein etkinlik
orani (PER) kazeininkine benzerdir (Gross ve ark.,
1989; Ranhotra ve ark., 1993). Sindirilebilirligi
(% 84.3) ise, kazeinden (% 88.9) diisiiktiir. Kinoa
proteinlerinin net protein kullanimi (NPU) degeri
75.2, biyolojik degeri ise 82.6’dir (Ruales ve Nair,
1992).

Karbonhidrat icerigi

Kinoanin karbonhidrat igerigi, kuru maddede %
67-74 arasinda degisim gostermektedir (Valencia-
Chamorro, 2003; Jancurova ve ark., 2009). Kar-
bonhidrat i¢eriginin cogunlugunu nisasta (% 58.1-
64.2) olusturmaktadir (Lindeboom, 2005; Vega-
Galvez ve ark., 2010; Repo- Carrasco, 2011). Az
miktarda da, monosakkarit (% 2), ham lif (% 2.5-
3.9) ve pentozan (% 2.9-3.6) bulunur (Valencia-
Chamorro, 2003). Amiloz igerigi (yaklasik % 11)
ve nigasta graniillerinin ¢ap1 (2 um) diger tahillar-
dan kiigiiktiir (Repo-Carrasco ve ark., 2003; Vega-
Galvez ve ark., 2010). Kinoa nisastasi, diger
tahillara gore yiiksek jelatinizasyon ve yiiksek
yapisma sicakligina sahiptir (Schoenlechner ve
ark., 2008). Direngli nigasta igerigi ise, bugday ve
cavdardan daha disiiktiir (Mikulikova ve Kraic,
2006).

Tablo 1. Kinoa tanelerin ve bazi tahillar kimyasal kompozisyonu (g/100 g, kuru maddede)

Table 1. Chemical composition of quinoa seed and some cereals (g/100 g dry wt)

Protein Yag Lif Kiil Karbonhidrat
Kinoa 16.5 6.3 3.8 3.8 69.0
Arpa 10.8 1.9 4.4 2.2 80.7
Misir 10.2 4.7 23 11.7 81.1
Yulaf 11.6 52 10.4 2.9 69.8
Piring 7.6 2.2 6.4 34 80.4
Cavdar 13.4 1.8 2.6 2.1 80.1
Bugday 14.3 23 2.8 2.2 78.4

(Valencia-Chamorro, 2003)
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Tablo 2. Kinoa, baz1 tahillar ve siitiin esansiyel aminoasit i¢erikleri (g/100g protein)

Table 2. Essential amino acids of quinoa, milk and some cereals (g/100 g protein)

Kinoa Bugday Misir Pirin¢ Siit
Histidin 3.2 2.0 2.6 2.1 2.7
[zoldsin 4.9 4.2 4.0 4.1 10.0
Ld&sin 6.6 6.8 12.5 8.2 6.5
Lisin 6.0 2.6 2.9 3.8 7.9
Metiyonin 53 3.7 4.0 3.6 2.5
Fenilalanin 6.9 8.2 8.6 10.5 1.4
Treonin 3.7 2.8 3.8 3.8 4.7
Triptofan 0.9 1.2 0.7 1.1 1.4
Valin 4.5 44 5.0 6.1 7.0

(Koziol, 1992).

Lipit ve yag asidi icerigi

Kinoa, esansiyel doymamis yag asitlerince de
zengin bir igerige sahiptir (Ranhotra ve ark., 1993;
Park ve Morita, 2004). Yag asidi kompozisyonu,
soya yagma benzemektedir (Valencia-Chamorro,
2003; Ng ve ark., 2007). Ayrica kinoa taneleri
yaklagik olarak % 6-8 oraninda toplam lipit
igerirken, bu lipitlerin de biiylik bir gogunlugunu
linoleik (%52) ve linolenik asitler gibi esansiyel
yag asitleri olusturmaktadir (Valencia-Chamorro,
2003; Park ve Morita, 2004). Tablo 3’te kinoanin
doymamig yag asitleri kompozisyonu verilmistir.
Yag igeriginin yiiksek olmasi ve yine kinoa’da
dogal antioksidan ozellikli Vitamin-E’nin de
yiiksek miktarda olmasi (yaklasik 700 ppm o-
tokoferol ve 840 ppm y-tokoferol), hizli lipid
oksidasyonu Onlemektedir (Koziol, 1992).
Fosfolipitler toplam yagin % 25. 2’sini olusturur-
lar (Przybylski ve ark., 1994). Kinoanin linoneik
asit/ linonenik asit oran1 yeterli miktardadir (Alva-
rez-Jubete ve ark., 2009; Repo- Carrasco- Valen-
cia ve ark., 2011).

Mineral madde icerigi

Kinoanin mineral igerigi, tahillar gibi dis kepek
tabakasinda toplanmistir (Repo- Carrasco- Valen-
cia ve ark., 2011). Mineral icerigi diger tahillarin
yaklasik iki kat1 kadardir. Biiyiime kosullar1 da
mineral i¢erigini etkilemektedir (Karyotis ve ark.,
2003). Kalsiyum, magnezyum ve demir mineral-
leri, glutensiz diyetler ve iirlinlerinde genellikle
yetersiz kalmaktadir (Thompson, 2000; Thomp-
son ve ark., 2005). Fakat, kinoa ve diger pseudo-
tahillar bu mineraller ve diger 6nemli mineraller

acisindan zengin olduklar icin besinsel acik ko-
laylikla kapatilabilmektedir (Alvarez-Jubete ve
ark., 2009; Alvarez-Jubete ve ark., 2010). Kinoa
ve bugday Orneklerinin mineral madde
kompozisyonlar1  tablo 4'de kiyaslanmigtir
(Koziol, 1992). Kinoa taneleri diisiik sodyum
icerigine sahip olup, kalsiyum, magnezyum,
fosfor, potasyum, demir, bakir, mangan ve ¢inko
bakimindan bugday, arpa ve musirdan daha
zengindir (Koziol, 1992; Valencia-Chamorro,
2003).

Vitamin icerigi

Kinoa, E ve B vitaminleri (6zellikle de folik asit)
bakimindan da o6nemli bir besin kaynagidir
(Dogan ve Karwe, 2003; Repo-Carrasco ve ark.,
2003; Alvarez-Jubete ve ark., 2010; Vega-Galvez
ve ark.,, 2010). Kinoanin igerdigi vitaminler
arasinda; tiyamin (0.4 mg/100 g), folik asit (78.1
mg/100 g) ve C-vitamini (16.4 mg/100g) bulun-
maktadir (Ruales and Nair, 1993a). Amaranth gibi

riboflavin igerigi diger tahillardan daha fazladir
(Coulter ve Lorenz, 1991; Ruales ve Nair, 1993a).

Biyoaktif bilesenleri

Kinoa taneleri oldukga yiiksek miktarda biyoaktif
bilesikleri (polifenoller, saponinler flavonoidler
ve fenolik asitler) igermektedir. (Dogan ve Karwe,
2003; Pasko ve ark., 2009; Alvarez-Jubete ve ark.,
2010). Kinoanin sahip oldugu bu biyoaktif
bilesenlerin, kan kolesterol seviyelerini diisiir-
diigii, kanser hiicrelerinin gelisimini engelledigi,
toksinleri yok ettigi, immiin sistemi gili¢lendirdigi
ve kardiyovaskiiler hastaliklar1 onledigi bilimsel
olarak ortaya konmustur (Guzman-Maldonado ve
Paredes-Lopez, 1998).
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Tablo 3. Kinoanin doymamuis yag asitleri kompozisyonu (%)

Table 3. Unsaturated fatty acid composition (%) of quinoa

Kaynaklar Oleik Linoleik (%) Linolenik
(%) (%)
Koziol (1992) 23.3 53.1 6.2
Repo-Carrasco ve ark. (2003) 26.0 50.2 4.8
Ruales ve Nair (1993a) 24.8 52.3 3.9

Tablo 4. Kinoa ve bugday 6rneklerinin mineral madde kompozisyonlar1 (mg/kg, kuru

madde esasina gore)

Table 4. Mineral matter composition (mg/kg dry wt) of quinoa and wheat samples

Mineraller Kinoa Bugday

Ca 1487 503

Mg 2496 1694
K 9267 5783
P 3837 4677
Fe 132 38
Cu 51 7

Zn 44 47

(Koziol, 1992).

Antibesinsel faktiorleri

Besinsel {istiinliikleri agisindan oldukca dikkat
ceken kinoa’nin bazi antibesinsel 6zelliklere sahip
oldugu da bilinmektedir. Ozelliklede saponinler
ve fitik asit bu anti-besinsel faktorlerin basinda
gelmektedir. Ayrica tripsin inhibitdrlerinde (1.36-
5.04 TIU/mg) mevcuttur. Fakat 1s1l ve islatma
islemleri sonucunda bu bilesenler inaktif
olabilmektedir (Valencia-Chamorro 2003). Kino-
anin (tlim tanesi) saponin igerigi % 0.03- 2.05 a-
rasindadir (Ridout ve ark., 1991; Chauhan ve ark.,
1992; Gee ve ark., 1993; Ruales ve Nair, 1993b).
Fakat bu oran soyadan daha diisiiktiir (Schoen-
lechner ve ark., 2008). Ayrica kabuk ayirma ve
yikama islemleri uygulanmak suretiyle % 72’ ye
kadar azaltilabilmektedir (Ruales ve Nair, 1993b;
Gee ve ark., 1993). Proses sirasinda da saponin
miktar1 azaltilabilmektedir, fakat yikama ve kabuk
ayirma islemi kadar etkili degildir (Gee ve ark.,
1993). Yakin zamana kadar saponin toksik olarak
bilinmesine karsin, simdilerde ise bazi fayda-
larindan dolay1 gida iiriinlerinde ve insan diyet-
inde kullanilmas1 6nerilmektedir. Ornegin; diyette

saponin varligi, safra tuz konsantrasyonu ve ko-
lestoriiliin azaltmasina katkida bulundugu da bil-
dirilmektedir (Valencia-Chamorro, 2003).
Tahillarda, fitik asit, genellikle embriyoda ve
ruseymde konumlanmistir. Kinoa tohumunda ise,
embriyonun yani sira dig tabakada da bulunmakt-
adir. Bes farkli kinoa varyetesi iizerinde yapilan
bir ¢alismada fitik asit igerigi ortalama 1.18 g/100
g olarak bulunmustur (Valencia-Chamorro, 2003;
Jancurova ve ark., 2009).

Sonuc¢

Diinya Saglik Orgiitii (WHO)’ niin verilerine gore;
diinya genelinde toplam 70 milyon, tilkemizde ise
yaklasik 700 bin civarinda Colyak hastasinin
bulundugu tahmin edilmektedir. Dolayisiyla bu
tiir genetik hastaliklar basta olmak iizere diger
yanlis ve dengesiz beslenmeye dayali ciddi saglik
problemlerinin giinden giine artacagi ve acil 6n-
lemlerin alinmasi gerektigi basta Saglik Bakan-
ligimiz olmak iizere diger kuruluslarca da belir-
tilmektedir. Ayrica son yillarda hizl niifus artisi,
dogal kaynaklarin hizla kirlenmesi, kiiresel 1sinma
ve iklim degisikligi gibi bircok faktdr, bireyler
iizerindeki baskiy1, 6zellikle de diinya niifusunun
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artisgina paralel olarak gida ve su gereksinimi
artirmigtir.  Bu bakimdan; mevcut gida kay-
naklarmin etkili bir sekilde kullanilmasi, gida
gilivenligi risklerinin azaltilmasi ve bireylerin
beslenme aligkanliklarina bagl olarak giinliik ge-
reksinimlerini diyetlerden dengeli bir sekilde
alabilmeleri gibi etkenler, tliketicileri etkile-
mektedir. Bu etkenleri istenilen sekilde saglana-
bilmesi i¢in de, yeni besinlerin arayislarina
gidilmektedir. Kinoa’da bu gida hammaddelerin-
den birisidir. Aslinda ge¢misi eski medeniyetlere
dayanan kinoa, Birlesmis Milletler konseyinin ge-
lecek bin yil kalkinma hedeflerine ulasilmasinm
adina 2013 yilim1 Kinoa Yili ilan etmesiyle, tim
diinyaya yeniden tanitilmigtir. Kinoanin en 6nemli
ozellikleri, gluten icermemesi ve oldukca yiiksek
besleyici degere sahip olmasidir. Kinoa, glutensiz
diyet ile hayatlari1 idame etmek zorun olan ve
sayilar giinden giine artan Colyak hastasi bireyler
icin oldukga giizel bir alternatif {iriindiir.
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OZ:

Bu ¢aligsmada Tiirkiye’de 2004-2015 yillar1 arasindaki
alkollii igki tiiketimi incelenmistir. Ulkemizde alkollii
icki tiiketiminin mevzuat, niifus, yabanci turist sayisi ve
vergilendirme (fiyat) gibi etkenlere bagli olarak
degistigi gorilmistiir. Tiketilen ickilerin yarisindan
fazlasini bira olusturmaktadir. 2004-2015 yillar1 a-
rasinda en diisiik kisi basina tiikketim 1,31 litre saf alkol
ile 2005 yilinda; en ytiksek tiiketim ise 1,55 litre saf al-
kol ile 2012 yilinda goriilmistiir. 2015 yilinda ise kisi
basina tiiketim 1,39 litre saf alkoldiir. Diinya Saglik Or-
giitii’ntin 2010 y1l1 verilerine gore Tiirkiye’deki alkolli
icki tiiketimi diinya ortalamasinin yaklasik {igte biri ka-
dardir. Diinya’da oldugu gibi iilkemizde de alkollii icki
kullanimi erkeklerde kadilardan daha fazladir. Alkolli
icki ile ilgili etkin denetim mekanizmalarinin gelistiril-
mesinin alkol kontrolii anlaminda 6nemli olacagi
degerlendirilmektedir.

Anahtar Kelimeler: Alkol, Alkollii i¢ki tiiketimi, Saf
alkol, Tiirkiye

Abstract:

Alcohol Consumption in Turkey

Consumption of alcoholic beverages in Turkey be-
tween the years 2004-2015 was investigated in this
study. It was observed that consumption of alcoholic
beverages in our country changes due to the factors
such as legislation, population, number of foreign tour-
ists and taxation (price). Beer constituted more than
half of the consumed beverages. The lowest and highest
per capita consumptions were 1.31 liters of pure alco-
hol in 2005 and 1.55 liters of pure alcohol in 2012, re-
spectively between the years 2004-2015. The per capita
consumption in 2015 was 1.39 liters of pure alcohol.
The consumption of alcoholic beverages in Turkey was
about one third of the average consumption of the world
according to the data of World Health Organization in
2010. The consumption among men was higher than the
women in our country as well as in the world. It was
evaluated that developing active auditing mechanisms
on alcoholic beverages will be important in terms of al-
cohol control.

Keywords: Alcohol, Consumption of alcoholic bever-
ages, Pure alcohol, Turkey
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Giris

Alkollii igkiler, tiitiin mamulleri ve petrol iiriinler-
iyle birlikte en yiiksek vergiye tabi olan li¢ {iriin-
den biri olup, istihdam ve gelir yaratan ¢ok yonlii
iretim faaliyetleri ile tarimdan ulagima kadar
uzanan bir yelpazede toplumun genis kesimlerine
dogrudan veya dolayli katki saglayan bir sanayi
dal1 olarak 6n plana ¢ikmaktadir. Ulkemiz agisin-
dan alkollii ickiler sektorii tarima dayali sanayi
icinde yliksek katma deger yaratan bir sektor ko-
numundadir (Anonim, 2008).

Ote yandan, Diinya Saglik Orgiitii (DSO) diinyada
2 milyar kisinin alkollii i¢ki (alkol) kullandigini,
76,3 milyon kiside alkol kullanim bozuklugu
oldugunu bildirmektedir. Alkol, diinyada kiiresel
hastalik yiikiinii olusturan risk faktorleri iginde
ficiincii siradadir (DSO, 2011). Alkoliin zararh
kullanimina bagl 6liimler, tiim dliimlerin % 4’{ine
(2,5 milyon) neden olmaktadir. Bu sayi
HIV/AIDS, siddet ve tiiberkiiloza bagli 6liimlerin
toplamimndan daha fazladir. Alkolin oral,
Ozefagus, karaciger ve meme kanseri i¢in risk fak-
torli oldugu bilinmektedir. Kardiyovaskiiler has-
taliklardan inme ve hipertansiyona neden olmak-
tadir. Bu saglik sorunlar1 disinda alkoliin 6zellikle
siddet, kaza ve yaralanmalar gibi sosyal etkileri ol-
mast da halk saglig1 agisindan 6nemini arttirmak-
tadir (Kraus vd., 2000).

Bu ¢alismada iilkemizde 2004-2015 yillar1 arasin-
daki alkollii igki tiiketimi degerlendirilmistir.
Ulkemizde piyasaya arz edilen igkiler ve yillara
gore arz miktarlart, tilkemiz niifusunun ve yabanci
turist sayisinin tiikketime etkileri, tiiketimdeki artig
ve azalisin nedenleri de ayrica ele alinmaya
calisilmustir.

AlKollii icki mi Alkollii icecek mi?

Tiirk Dil Kurumu (TDK) sozliigline gore icecek
“igilen her sey, mesrubat” olarak, icki ise “i¢inde
alkol bulunan icecek™ olarak tanimlanmistir
(TDK, Giincel Tiirkge Sozliik, 2016). Bu durumda
‘alkollii icecek’ veya onun yerine sadece ‘igki’
demek daha dogru bir yaklagimdir. Ancak, mevzu-
ata bakildiginda ‘alkollii igki’ tabirinin siklikla
kullanildigim1 gérmekteyiz (bkz. Tiitiin ve Alkol
Piyasas1 Diizenleme Kurumu’nun (TAPDK) yo6-
netmelikleri).

Mevzuatimizda alkollii igki tabirinin kullanimi es-
kilere dayanmaktadir. Ornegin, 12/06/1942 tarihli
ve 4250 say1li “Ispirto ve Ispirtolu I¢kiler Inhisari
Kanunu’nda” ispirtodan kasit alkoldiir. Anlasilan

odur ki, icki kelimesinin Oniine ispirto (alkol) ge-
tirilerek alkol ifadesi giiclii bir bigimde vurgulan-
mak istenmistir. Bu caligmada da mevzuatta
gectigi sekliyle “alkollii icki” veya zaman zaman
sadece “icki” ifadelerine yer verilecektir.

Icki Miktar1: Litre veya Litre Saf Alkol

Bilindigi tizere alkollii igkiler kategorilerine gore
degisik  oranlarda  alkol  igermektedirler.
Dolayisiyla piyasaya arz edilen igkilerin miktar-
lar1 degerlendirilirken toplam miktar olarak degil
de toplam alkol miktar1 (saf alkol veya mutlak al-
kol) lizerinden hesaplama yapilirsa daha saglikli
bir degerlendirme yapmak miimkiindiir.

Ornegin 10 milyon litre hacmen % 5 alkol igeren
bira ve 2 milyon litre hacmen % 10 alkol igeren
sarap piyasaya arz edilmis olsun. Bu durumda top-
lam 12 milyon litre i¢ki (biratsarap) piyasaya arz
edilmistir, ancak piyasaya arz edilen bu iki farkl
kategorideki ickinin igerdigi alkol miktar1 farkli
oldugundan bu toplam, tabiri yerinde ise elmalar
ile armutlar1 toplamaya benzemektedir. Daha
dogru bir yaklasimla bu iki i¢kiden 700 bin litre
saf alkol (10 milyon x % 5 + 2 milyon x % 10)
piyasaya arz edilmis diyebiliriz. Bu durumda
piyasaya arz edilen sarap miktari toplam icki mik-
tarinin % 16,7’si iken saf alkole gore piyasaya arz
edilen sarap (saraptan gelen alkol) toplam alkol
miktarmin % 28,6’s1dir. Bu 6rnekte de goriildiigii
gibi toplam i¢ki miktar1 ile i¢kinin igerdigi alkol
miktarina gore hesaplamalar yapmak degisik
sonuglara yol ag¢maktadir. Dolayisiyla bu
calismada hesaplamalar ve degerlendirmeler saf
alkole gore yapilmis, zaman zaman bilgilendirme
amach olarak icki miktarlarindan da bahsedil-
mistir.

Piyasaya Arz Edilen Alkollii i¢kiler

Tiirkiye’de piyasaya arz edilen alkollii ickiler ka-
tegori bazinda asagida incelenmistir.

Mayah (Fermente) Alkollii ickiler
Bira

Tirk Gida Kodeksi Bira Tebligi’ne gore bira; sa-
dece maltin veya malt ve ekstrakt maddelerinin
ogiitiiliip, sicak su ile belirli yontemlerle iglenmesi
sonucunda elde edilen siranin; serbetciotu ile kay-
natilmasi ve sogutulmasi, bira mayasi ile fermente
edilmesi ve dinlendirilmesinden sonra, filtre edi-
lerek veya edilmeyerek, pastorize edilerek veya
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edilmeyerek iretilen i¢inde ¢dziinmiis halde kar-
bondioksit bulunan bulanik veya berrak igkidir
(Bira tebligi, 2006). Ayn1 Teblig’de biranin alkol
derecesine gore siiflandirilmasi yapilmis ve alko-
Isiiz bira harig, biranin hacmen % 0,5’den (% 0,5
hari¢) % 10’a kadar (% 10 dahil) alkol igerebile-
cegi belirtilmistir. Ancak, piyasaya arz edilen (ii-
retim + ithalat) biralarm ¢ogunlugu hacmen % 5
alkol icermektedir.

Sekil 1°de saf alkol cinsinden toplam icki ve bira
piyasaya arzi gosterilmektedir. Sekilden de
goriilebildigi gibi toplam icki piyasaya arzinin
yarisindan fazlasini bira olusturmaktadir. 2015 y1lt
verilerine gore 83,4 milyon litre saf alkol piyasaya
arz edilmis olup, bunun % 57,3l yani 47,8 milyon
litresi piyasaya arz edilen biradan gelen alkoldiir.
2015 yilinda yaklasik 47,8 milyon litre saf alkole
karsilik gelen 908 milyon litre bira piyasaya arz
edilmistir. Toplam icki ve bira piyasaya arzi
2007’den 2012’ye kadar siirekli artarken son iig
yilda inigli ¢ikigh bir egilim gostermektedir. Artis
ve azaliglarin nedenlerine agagida deginilecektir.

Sarap ve kopiiren sarap

Tirk Gida Kodeksi Sarap Tebligi’ne gore sarap;
parcalanmis veya pargcalanmamis yas Ulziimiin
veya iizim sirasinin, kismen veya tamamen alkol
fermantasyonu ile elde edilen, cografi isaret ya da
kdken ismi tescili yapilmig ya da yapilmamusg {ir-
iinill ifade etmektedir (Sarap Tebligi, 2009). Aynm
teblige gore lilkemizde piyasaya arz edilen sara-
plar hacmen en az % 9 (dahil) en fazla % 15 (dahil)
alkol igermelidir. Kopliren saraplar ise cinsine
gore dogal kopiiren, dogal yar1 kdpiiren, suni
kopiiren veya suni yar1 kopiiren diye ayrim-
landirilmaktadirlar. Sekil 2°de saf alkol cinsinden
sarap ve kopliren sarap piyasaya arzi goste-
rilmektedir. Sarap piyasaya arzi yillara gore
degiskenlik gostermekle birlikte son ii¢ yilda az da
olsa artis gboze carpmaktadir. 2015 yilinda
yaklagik 7,8 milyon litre saf alkole karsilik gelen
yaklagik 64 milyon litre sarap piyasaya arz edil-
mistir.

Diger fermente ickiler

Bira ve sarap disinda piyasaya arz edilen diger fer-
mente igkiler sunlardir: aromatize sarap, aroma-
tize sarap kokteyli, aromatize sarap bazli icki ve
meyve sarabi. Ancak bunlar toplam i¢ki piyasaya
arzinda sarap ve Ozellikle biraya oranla ¢ok diisiik
miktara karsilik geldiklerinden burada daha de-
tayli bir sekilde incelenmemislerdir. 2015 yilinda

yaklagik 313 bin litre saf alkole karsilik gelen 3
milyon litreden biraz fazla fermente igki (bira ve
sarap haric) piyasaya arz edilmistir.

Damitik (Distile) Alkollii ickiler
Raku ve diger distile igkiler

Tirk Gida Kodeksi Distile Alkollii Ickiler
Tebligi’ne gore raki yalnizca suma veya tarimsal
kokenli etil alkol ile karigtirilmis sumanin, 5000
litre veya daha kiigiik hacimli geleneksel bakir im-
biklerde, anason tohumu (Pimpinella anisum) ile
ikinci kez distile edilmesiyle sadece Tiirkiye’de -
retilen distile alkollii ickidir (Distile Alkollii I¢ki-
ler Tebligi, 2005). Sekil 3°de raki ve diger distile
ickilerin piyasaya arz miktarlar y1l bazinda goste-
rilmektedir. Yillara gore bakildiginda ozellikle
2010 yilindan itibaren raki piyasaya arz miktari
azalirken diger distile ickilerin miktar1 artmakt-
adir. 2010 yilindan 2015 yilina kadar raki piyasaya
arz1 saf alkole gore % 15,6 azalirken aym aralikta
diger distile alkollii igkilerin piyasaya arz1 yine saf
alkole gore % 42,4 artmigtir. Bu artigin en biiylik
nedeni votka ve viski piyasaya arzinin artmis ol-
masidir.

Raki1 disinda piyasaya arz edilen igkiler arz miktar
rakamlarina gbre en yiiksekten en diisiige su se-
kildedir: votka, viski, cin, likor, diger distile icki-
ler (tekila, ouzo, v.d.), rom, kanyak/brendi.

AlKollii i¢ki Tiiketimi

Alkollii igki titkketimi piyasaya arz edilen igki mik-
tar1 olarak varsayilmaktadir (Sekil 1). Bu durumda
2004-2015 yillan arasinda en diisiik tiiketim 67,3
milyon litre saf alkol ile 2005 yilinda, en yiiksek
tikketim ise 87,8 milyon litre saf alkol ile 2012
yilinda goriilmiigtiir. 2015 y1linda ise tiikketim 83,4
milyon litre saf alkoldiir.

Kisi basina diisen alkollii icki tiiketimi

Ulkemizde kisi basma diisen alkollii icki tiiketi-
mini piyasaya arz edilen icki miktarini 15 yas tistii
niifusa bolerek hesaplamak miimkiindiir. Sekil
4’te yillara gore kisi basina diisen icki tiiketimi
gosterilmektedir. Sekilden de goriilebildigi gibi
kisisel tiikketim yillara gore inisli ¢ikish bir egilim
izlemektedir. Ancak, 2007 yilindan 2008 yilina
gecerken dikkat ¢ceken bir artig 2012 yilindan 2013
yilina gegerken ise dikkat ¢eken bir azalis gdzlem-
lenmektedir.
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Sekil 1. Saf alkol cinsinden yillara gore toplam igki ve bira piyasaya arzi1 (Kaynak: TAPDK)

Figure 1. Presentation of total alcoholic beverages and beer to the market in terms of pure alcohol with respect
to years (Source: TAPDK)

10 q
[ Sarap+kopiren sarap piyasaya arz miktari

8 7 ——
9 ] ] —
c

6 -
s _
S
>< ——
Ie)
= 4 A
®©
— _
m —
»

2 -

O T T T T T T T T T T T T

g g P Sl R g O gt g g g g®

Yil

Sekil 2.Saf alkol cinsinden yillara gére sarap+kopiiren sarap piyasaya arzi

Figure 2. Presentation of wine+sparkling wine to the market in terms of pure alcohol with respect to years
(Source: TAPDK)
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S6z konusu artisin nedeni 2007 yilinda piyasaya
arz edilen alkollii i¢kilere getirilen zorunlu band-
rol uygulamasidir. Bu uygulama ile birlikte 2008
yilinda 2007 yilina gore piyasaya arzda onemli bir
artis (%12) gortilmiistiir. Burada uygun bir 6rnek
vermek gerekirse saraptan sz etmek dogru
olacaktir: 2007 yilinda piyasaya arz edilen
saraptkopiiren sarap miktari 23,2 milyon litre (2,8
milyon litre saf alkol) iken bu rakam 2008 yilinda
38,4 milyon litre (4,5 milyon litre saf alkol)
olmustur. Dolayistyla kayit dis1 olan bir alanin en
azindan bir kismi bandrol uygulamasi ile kayit
altina alinmis ve piyasaya arz miktar1 artmistir. Bu
artis titkketime de yansimigtir ancak bu artisi tiiketi-
min artis1 yerine kayit diginin azalmasi olarak
yorumlamak daha isabetli olacaktir (Buzrul,
2013a; Soylemezoglu vd., 2015).

Ote yandan, 2013 yilindaki azalmanin séz konusu
yilda ¢ikarilan ve kamuoyunda “alkol yasaklar1”
ile adlandirilan mevzuat degisikligine bagh
olabilecegi diisiiniilmektedir. Burada da biray1
ornek vermek uygun olabilir. Soyle ki, 2012
yilinda bira piyasaya arzi 998,9 milyon litre (51,5
milyon litre saf alkol) iken bu rakam 2013’de
878,9 milyon litre (45,7 milyon litre saf alkol)

olmugtur. Reklam ve promosyon yasaklari, pe-
rakende satis kisitlamasi (22:00-06:00 saatleri
arasi perakende icki satisinin yasaklanmasi) gibi
uygulamalar diger ickilere nazaran en ¢ok biray1
etkilemis, bu da piyasaya arz1 azaltmistir. Bu azal-
manin bir bagka nedeni ise kayit disiligin artmasi
olabilir. Ancak, bu son iki yorumla ilgili net bir
bilgi bulunmamakta olup, bu yazarin kisisel
gorilistidiir.

2004-2015 yillar arasinda en diisiik kisi basina tii-
ketim 1,31 litre saf alkol ile 2005 yilinda; en
yiiksek tiiketim ise 1,55 litre saf alkol ile 2012
yilinda goriilmiistiir. 2015 yilinda ise kisi basina
tikketim 1,39 litre saf alkoldiir.

Sekil 5°te yillara gore piyasaya arz rakamlan ile
15 yas istii niifus karsilastirmali olarak ver-
ilmistir. 15 yas listii niifus 2006’ dan 2015’e siirekli
artarken icki piyasaya arzi 2007 den 2012’ye sii-
rekli artmustir. Ancak s6z konusu araliktaki
ickinin piyasaya arz1 % 28,0 artarken (68,6 milyon
litre saf alkolden 87,8 milyon litre saf alkole) 15
yas Ustli niifus sadece % 9,3 (51,9 milyon kisiden
56,8 milyon kisiye) artmistir. Dolayisiyla bu
yillarda da kisi basina tiikketim artmig goriinmekte-
dir (Sekil 4).
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Sekil 3. Saf alkol cinsinden yillara gore raki ve diger distile ickilerin piyasaya arzi (Kaynak: TAPDK)

Figure 3. Presentation of raki and other spirits to the market in terms of pure alcohol with respect to years (Source:

TAPDK)
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Sekil 4. Tiirkiye’de yillara gore 15 yas istii kisi bas1 alkollii icki tiiketimi (Kaynak: TAPDK ve TUIK)
Fig. 4. Per capita consumption (+15 years) in Turkey with respect to years (Source: TAPDK and TUIK)
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Sekil 5. Tiirkiye’de yillara gére igki piyasaya arzi ve 15 yas iistii niifus (Kaynak: TAPDK ve TUIK)

Figure 5. Presentation of total alcoholic beverages to the market and per capita consumption (+15 years) in Tur-
key with respect to years (Source: TAPDK and TUIK)



Journal of Food and Health Science

Buzrul, 2(3): 112-122 (2016)

Journal abbreviation: J Food Health Sci

Ulkemizdeki icki tiiketimi degerlendirilirken goz
ard1 edilemeyecek unsurlardan biri de iilkemizi
ziyaret eden yabanci turist sayisidir. Yabanci
turistlerin iilkemizdeki icki tilketimine
yadsmamaz bir katki yaptiklar1 gercektir. Her ne
kadar kisisel tiiketim hesaplanirken sadece
iilkemiz 15 yas istii niifusundan bir hesaplama
yapilmis olsa da piyasaya arz edilen i¢ki miktar
ile yabancit turist sayisim1 Dbirlikte deger-
lendirmenin de Onemli bir bakis agis1 saglaya-
bilecegi bir gergektir. Sekil 6’da yillara gore
piyasaya arz rakamlar ile iilkemizi ziyaret eden
yabanci turist sayist karsilagtirmali olarak ver-
ilmistir. Ayn1 yaklagimla lilkemizi ziyaret eden
yabanc1 turist sayist 2006’dan 2014’e siirekli ar-
tarken (2015 yilinda ¢ok az bir azalma s6z konusu-
dur) icki piyasaya arzi 2007°den 2012’ye kadar
stirekli artmistir. Yukarida da bahsedildigi gibi s6z
konusu araliktaki ickinin piyasaya arzi % 28,0 art-
mis (68,6 milyon litre saf alkolden 87,8 milyon li-
tre saf alkole) turist sayis1 ise % 36,2 (23,3 milyon
kisiden 31,8 milyon kigiye) artmistir. Bu 6rnekten
de goriildiigii izere turist sayilari iilkemizdeki icki
tikketiminde 6nemli bir etkiye sahiptir.

Iki tiiketimini etkileyen dnemli unsurlardan biri
de ickinin fiyatidir. Alkolli igkilerde fiyati etki-
leyen bircok alt etkenler olmasina ragmen bun-
larin icinde en 6nemli olanlar Ozel Tiiketim
Vergisi (OTV) ve Katma Deger Vergisi’dir
(KDV). Alkollii i¢kilerde OTV igkinin ¢esidine
gore degiskenlik gostermekle birlikte her 6 ayda
bir Uretici Fiyat Indeksine (UFE) gore artirilmak-
tadir. KDV ise igkilerin tiimii i¢in sabit olup %
18°dir. Sekil 7°de sarap ve biranin degisik ta-
rihlerden 2016 yilinin basina kadar olan OTV
miktarlart  gériinmektedir. Biranmn  OTV’si
2009’dan 2016’ya % 296,2 sarabinki ise % 218,3
artmistir. Diger ickiler i¢in de benzer durum s6z
konusudur.

Burada 6rnek bir hesaplama ile OTV ve KDV ’nin
fiyata nasil yansidigim1 gostermek uygun olacak-
tir: Alkol miktar1 hacmen % 5 olan ve 5,5 TL’ye
satilan 50 cl’lik (0,5 litre) biranin KDV’si: 5,5 x
18/118 = 0,84 TL, OTV’si ise: 1,03 TL/litre alkol
derecesi x 0,5 litre x 5 alkol derecesi = 2,58
TL’dir. Budurumda 5,5 TL ye satilan ve % 5 alkol
igeren 50 cl.lik biranin 3,42 TL’si (2,58+0,84)
yani % 62,2’si vergidir. Benzer bir sekilde 15
TL’ye satilan 75 cl’lik (0,75 litre) sarabin KDV ’si:
15 x 18/118 = 2,29 TL, OTV’si ise: 5,57 TL/litre

x 0,75 litre = 4,18 TL’dir. Bu durumda 15 TL’ye
satilan 75 cl.lik sarabin 6,47 TL’si (4,18+2,29)
yani % 43,11 vergidir. Bu Orneklerden de
goriildigli gibi verginin fiyata biliylk bir etkisi
vardir. Fiyat ise tiiketimi etkileyen Onemli bir
degiskendir.

Bazi kurum ve kuruluslarin iilkemizdeki alkollii
icki tiiketimi ile ilgili olarak yapmis olduklar
calismalar mevcuttur. Bunlara Tiirkiye Istatistik
Kurumu’nun (TUIK) 2012 yilinda yapmis oldugu
saglik arastirmasi 6rnek verilebilir (TUIK, 2012).
Bu arastirma 2012 yilinda Mayis-Haziran
aylarinda, Tiirkiye toplam, Tiirkiye kir-kent tah-
mini verebilecek diizeyde belirlenmis 14.400
hanede (10.656 hane kent yerlesimi, 3.744 hane
kir yerlesimi) gerceklestirilmistir. Bu aragtirmaya
gore 15 yas st niifusun % 79,9’u hi¢ alkol
kullanmamis, % 9,7’si kullanmayan, % 10,4’ ise
kullanan kisilerden olusmaktadir. Bu rakamlar
cinsiyete gore erkek ve kadinlar i¢in sirastyla %
67,4,% 15,4,% 17,2 ve % 92,0, % 4,2, % 3,8’dir.
Toplam niifusta en ¢ok alkol kullanan yas grubu
% 14.0 ile 25-34 aralig1 olup bunu % 13,1 ile 35-
44 ve % 11,9 ile 45-54 araliklar1 izlemektedir. S6z
konusu ¢aligmada bireylerin alkol kullanmaya
baslamasindaki nedenler de sorulmus olup, bu
nedenlerin en 6nemlileri % 39,4 ile merak, % 19,4
ile eglence amacli, % 17,0 ile arkadas etkisi ve %
15,1 ile 6zentidir (TUIK, 2012).

Konu ile ilgili bir diger ¢aligma ise Tiirkiye Halk
Saglhigi Kurumu’nun (THSK) 2013 yilinda
yaymmladig1 “Tiirkiye Kronik Hastaliklar ve Risk
Faktorleri Siklig1 Caligsmasi dir (THSK, 2013). Bu
calisma i¢in belirlenen 40.008 kisiden 30.521
kisiye ulagilmig bunlardan da 20.898 kisi ile
goriligiilmistiir. Caligmaya katilanlarin gore % 8’1
ayda bir veya daha az, % 3’1 ayda 2-4 kez, % 2’si
daha sik olarak, toplamda % 13’ alkol
kullanmaktadir. 2011 yilinda erkeklerin yiizde
23’1, kadmnlarin yiizde 4’ alkol kullanmaktadir.
Alkol kullanma prevalansi yas gruplarina gore
degiskenlik gdstermektedir, en yiiksek alkol
kullanma prevalansi 35-44 yas grubundadir. Riskli
kullanim olan bir giinde 5 ve {lizeri standart icki tii-
ketimi % 7’dir (erkeklerde % 8, kadinlarda % 1).
Kirda alkol kullanimi yiizde 11, kentte ylizde
14°diir. En yiiksek alkol kullanimi yiizde 20 ile
Bati Marmara bolgesindedir, bunu izleyen iki
bolge Ege ve Istanbul bolgeleridir. En diisiik
kullanim Giineydogu Anadolu bolgesindedir.
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Sekil 6. Yillara gore icki piyasaya arzi ve yabanci turist sayisi (Kaynak: TAPDK ve Kiiltiir ve Turizm
Bakanlig1)

Figure 6. Presentation of total alcoholic beverages to the market and number of foreign tourists in Turkey with
respect to years (Source: TAPDK and Ministry of Culture and Tourism)
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Sekil 7. Bira ve sarabin degisik tarihlerdeki 6zel tiikketim vergisi (Kaynak: Maliye Bakanligi)

Figure 7. Excise duty of beer and wine at different dates (Source: Ministry of Finance)
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Bu iki calismadan da goriildigi gibi tilkemizde
alkollii icki tiiketimi diigiiktiir. Bu durum kiiltiirel
ve dini etkilere bagli olabilecegi gibi, sosyal baski
nedeniyle bu tiir ¢aligmalara katilanlarin eksik
bildirimlerde bulanabilecegi de diisiiniilmelidir
(THSK, 2013).

Ulkemizdeki Kisi Bz.l‘sma Alkollii icki
Tiiketiminin Diger Ulkelerle Karsilastirilmasi

DSO’niin 2014 yilinda yayimmlamis oldugu “Kii-
resel Alkol ve Saglik Raporu” verileri iilkemiz-
deki alkollii i¢ki tiikketiminin birgok iilkeye gore
diisiik oldugunu gostermekle birlikte Afganistan,
Fas, Libya ve Urdiin gibi iilkelerde kisi basina tii-
ketim tilkemizden de diisiiktiir.

Sekil 8’de iilkemizle birlikte bazi iilkelerin de
2010 yilina ait kisi basina (15 yas tistii) kayitl al-
kollii igki tiiketimi verilmistir. Bu noktada bir
aciklama yapmak uygun olacaktir. S6z konusu
raporda {ilkemizin kisi bas1 kayith alkollii igki tii-
ketimi 1,40, kisi bag1 kayit dist alkollii igki tii-
ketimi ise 0,60 olarak verilmistir. Ancak, TAPDK
piyasaya arz verilerini TUIK 15 yas iistii niifus
sayilarina bolerek elde edilen 2010 yilina ait kisi
bas1 kayitlr alkollii igki tiiketimi 1,50 olarak hesa-
planmis ve bu rakam Sekil 8’de kullanilmistir. S6z
konusu rapora gére (DSO, 2014) kayit dis1 tiikketim
gbz Oniinde bulundurulmaz ise 2010 yilinda
Diinya’da ortalama kisi bagina tiiketim 4,7 litre saf
alkoldiir. Ulkemizdeki alkollii igki tiiketimi diinya
ortalamasinin yaklagik ticte biri kadardir.

Kayit Dis1 Tiiketim

Kayit dis1 alkollii icki DSO’niin raporunda kabaca
sahte/kacak veya evde iiretilen ve vergilendirmeye
tabi tutulmamis icki olarak tanimlanmistir. S6z
konusu raporda da belirtildigi gibi kayit dis1 alko-
Il icki tiikketimini tam olarak bilmek miimkiin
degildir. Dolayisiyla eldeki bir takim verilere (iil-
kede yakalanan sahte/kagak icki sayisi, evlerde ii-
retilen icki miktar1 gibi) ve varsayimlara dayana-
rak kayit dis1 miktar1 tahmin edilmistir.

Ancak, bu ¢aligmada iilkemizdeki kayit dist tii-
ketim tahmini yapilmamistir. Ulkemizde yasal
olarak temin edilen bandrollerin usulsiiz kullanil-
masi, cesitli yontemlerle iilkeye girisi saglanan
veya sahtesi tiretilen alkollii i¢kilerin piyasaya arz
edilmesi, evde 350 litreye kadar sarap iiretiminin
yasal olmasinin yani sira yasal olmayan distile

ickilerin de (6rnegin raki) evlerde iiretilmesi ve
bunun miktarinin belirlenememesi gibi bir¢ok et-
kenden dolay1 kayit dis1 piyasaya arz miktar1 var-
sayimi bu c¢aligmanin kapsami disinda tutul-
mustur.

Sonug¢

Alkoliin zararhi kullaniminin artmasini 6nlemek
basta toplum ve birey sagliginin korunmasi olmak
iizere, toplumsal yasam agisindan &nemlidir. Ul-
kemizde alkollii icki tiiketimi diisiiktiir, ama riskli
kullanimdan etkilenen niifus dikkate alindiginda
bu soruna yonelik koruyucu ve tedavi edici hiz-
metlerin saglik politikalari iginde yer almasi gere-
ktigi goriilmektedir (THSK, 2013).

Alkol kontrolii ile ilgili olarak iilkemizde de bir
takim diizenlemeler yapilmistir. Perakende satig
sinirlamast  (22:00-06:00 saatleri aras1 icki
satisinin perakende olarak yapilamamasi), ickile-
rin hediye, promosyon veya hediye olarak verile-
memesi, 18 yasindan kiigiiklere satig yapilama-
mast, alkollii ickilerin ilizerinde uyar1 isaretlerinin
yer almasi gibi diizenlemeler iilkemizdeki alkol
kontrol uygulamalarindan bazilaridir.

Alkol kontroliinde alkollii igkinin reklamina,
satigina ve piyasaya arzina dair belli bash kisitla-
malar yapilmasi Diinya’da da genel olarak
uygulanmaktadir. Ancak, lilkemizde reklam kisit-
lamas1 yerine reklam yasaklamasina gidilmistir.
4250 sayili Kanun’un 6. maddesinin 1. fikrasinda
“Alkollii i¢kilerin her ne surette olursa olsun re-
klami ve tiiketicilere yonelik tanitimi yapilamaz”
hiikmii bulunmaktadir. Bu kanaatimce tekel-
lesmeye neden olabilecek, rekabet ortamini
ortadan kaldirabilecek ve yeni yatirimcilarin
piyasaya  girmesini  zorlagtirabilecek  bir
hiikiimdiir. Soyle ki, mevcut piyasaya raki iireti-
cisi olarak girecek olan bir firma riiniini
tanitamayacagi icin tiiketicilerce taninan diger
rakilar icilmeye devam edilecek ve s6z konusu
firma sesini duyuramayacaktir. Peki bu durumda
ne yapilabilir? Gelismis iilke uygulamalar1 esas
almarak icki reklamlarmin televizyon, giinliik
yayinlar (gazete, dergi v.s.), reklam tabelalarinda
yapilamayacag1 ancak haftalilk veya aylik y-
eme/igme dergilerinde yapilabilecegi gibi bir
uygulama ile reklam yasagi reklam kisitlamasina
donustiiriilebilir.
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Sekil 8. 2010 yilinda Tiirkiye’de (Kaynak: TAPDK ve TUIK) bazi iilkelerdeki (Kaynak: DSO (2014))
kisi basina kayith alkollii igki tiikketimi. Siyah renkle gosterilen veri diinya ortalamasidir.

Figure 8. Per capita consumption in 2010 in Turkey (Source: TAPDK and TUIK) and in some countries (Source:
WHO (2014)). Black color represents the World average.

Ote yandan, kay1t digilikla etkin sekilde miicadele
edilmelidir. Her ne kadar bandrol uygulamasi
kayit digilik anlaminda olumlu sonuglar vermisse
de, OTV artiglar1 ile birlikte ickilerdeki kayit
disilik yeniden giindeme gelmistir. Sinirlarimiz-
dan ¢ok sayida ucuz igki kagak olarak gire-
bilmektedir. Pahali ickilerin sahteleri etil alkol
veya toksik ve Oldiriicii etkisi olan metanol
kullanilarak iiretilmektedir. Bu durumda uygun ve
etkin denetim mekanizmalart olusturulmali, bu
konu ile ilgili kurum ve kuruluslar organize bir
igbirligi icerisinde hareket etmelidir.

Bilindigi gibi alkollii ickiler piyasasinin
Ozellesmesinden bu yana yerli ickilerin yaninda
cok sayida ithal icki de lilkemizde piyasaya arz
edilmektedir. Yabanci alkolli icki {ireticileri
iilkemizi bir pazar olarak gormektedir. Bu du-
rumda, alkollii icki ihracatinin desteklenmesi (yurt
disina icki satisinin kolaylastirilmasi) tireticilerin
iretmis oldugu igkileri i¢ piyasa yerine yurt digina
vererek hem gelir elde etmemizi hem de i¢
piyasaya arzi azaltmamizi saglayacaktir (Buzrul,
2013b).

Alkol kontroliine iligkin bir diger 6nemli 6neri de
Tirk Ceza Kanunu’nda yapilacak olan radikal
degisikliklerdir. Bilindigi gibi alkollii igki tiiketip
direksiyon basina gegerek kazaya sebebiyet veren-
ler hatta bu kaza sonucunda insanlarmn oliimiine
neden olanlar ¢cogunlukla tutuksuz yargilanmak-
tadirlar (Ulug, 2014). Alkollii icki tiiketerek
direksiyon basina gecenler cinayete tesebbiis
(Buzrul, 2013b), 6liime neden olanlar ise cina-
yetten (Ulug, 2014) yargilanabilirlerse alkoliin
neden oldugu araba kazalarimin 6niine gecilebilir.

Sonug olarak, iilkemizde alkollii i¢ki tiikketimi Dii-
nya ortalamasina gore diisiiktiir ve tiiketim bir
takim etkenlere gore degisiklik gostermektedir.
Diinya’da oldugu gibi iilkemizde de alkollii igki
kullanimi erkeklerde kadinlardan daha fazladir.
Tiiketilen igkilerin yarisindan fazlasin1 bira
olusturmaktadir.
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Not

Bu calismada yer verilen goriisler yazarin kendi
goriisii olup, Tiitlin ve Alkol Piyasasi Diizenleme
Kurumu’nu baglayici degildir.
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Abstract:

This research was conducted to recovery and enumer-
ates the Froze injured bacteria isolated from different
brands of ice cream sold in Zakho — Duhok markets. A
total of 100 samples of ice creams with different flavors
(plain, Mix chocolate and Mix fruit) were analyzed. All
samples showed aerobic mesophilic bacteria count
within the standard. The injured Coliforms bacteria
were recovered and the count was exceeded the limits
in four brands (Chyaw, Amca, Twin and Mufid) while
no coliforms bacteria had been detected in other brands
(Adlin, PAK and Bernard) which indicate post-treat-
ment contamination from water, and unpasteurized
milk. All brand ice cream show recovery of injured
Staphylococcus aureus ranged from (10 MPN/g) to
(220 MPN/g). The results indicate that the highest con-
tamination was found in Mix chocolate of PAK brand
(220 MPN /g), Mix chocolate of Domino brand (210
MPN/g), Mix fruit and Mix chocolate of Mufid brand
(201 MPN/g and 200 MPN/g), which indicate the con-
tamination of flavorings and ingredients during produc-
tion. None of the samples from Adlin, PAK and Ber-
nard brands showed the presence of injured Salmonella

spp. while in contrast of Chyaw, Amca, Twin and Mu-
fid brands which showed heavy contamination ranged
from (7 MPN/g) to (250 MPN/g), the highest contami-
nation was found in all types of Twin and Mufid brands
followed by Amca brand, which indicate post process
contamination or contaminated the tank with raw milk.
Results show ice cream is unsuitable for consumed and
the need of observing the hygienic quality of markets.
The presence of injured pathogenic bacteria in com-
monly consumed food should be concerned with the
consumer, company and government.
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Introduction

Ice cream is a frozen dessert, mainly made of milk
with the addition of flavorings such as chocolate
and Fruit. The mixture is homogenized and pas-
teurized before freezing and storage at low tem-
perature (Robert T. Marshall & Arbuckle 1996).
Ice cream product is rich with nutrients such as
lactose and proteins make it an excellent medium
for the growth of various species of bacteria
(Frazier & Westhoff 1992). Many pathogenic bac-
teria such as; Staphylococcus aureus, Coliforms,
Escherichia coli and Salmonella spp. isolated
from ice cream (Walker et al. 1990; Cotton &
White 1992; Hennessy TW et al. 1996; Chugh
1997; Pooran et al. 2012; Giiciikoglu et al. 2013).
The sources of bacterial contamination of ice
cream include water, raw milk, flavoring agents,
and poor personal hygiene (Vasavada 1988;
Wilson et al. 1997). Most microbes do not grow
under freeze temperature due to deactivation of
their enzymes and deprivation of bacteria as water
turn to ice. Slow freezing process causes more
bacterial cell damage because of the formation of
large ice crystal (Gill 2002). The damage action of
slow cooling has been attributed to two general
mechanisms: solute toxicity (Mazur 1984) and
shrinkage of bacterial cell due to exceed the mini-
mum critical volume of cells, leading to loss in
plasma membrane material and shrinkage of bac-
terial cells (Meryman 1970; Steponkus et al.
1981). A recent hypothesis has report that during
freezing salt bridges in cytoplasmic proteins
opened; result in the cell swelling past the isotonic
volume and lysis due to the dilution that accompa-
nies thawing (Muldrew et al. 2000). Despite of a
large number of bacteria cells are dying during
freezing, some bacteria are surviving, making
freezing and freeze- drying also a way for storage
of microbes (Acker & McGann 2003). Third most
common cause of food poisoning in the world is
Staphylococcus aureus and the illness is due to the
ingestion of food contaminated with enterotoxins
(Dagnew et al. 2012). Staphylococcus aureus can
survive longer in milk ice cream and their re-
sistances to freezing process depend on specific
individual strains and the composition of the ice
cream mixture (Gogov et al. 1984). The presence
of Escherichia coli in ice cream indicates the fecal
contamination and poor hygiene (Hobbs &
Golbert 1982). Escherichia coli contaminates food
through direct and indirect sources, as it is com-
monly found in the gastrointestinal tract of man
and animals (Frazier & Westhoff 1992; Jay 2000),

although it cannot survive the frozen and pasteur-
ization processes, it could be presented in the
product with some ingredients that have been
added after pasteurization or improper sanitation
of equipment and environments (Jay 2000; Zhang
et al. 2007). The presence of Salmonella spp. in
ice cream has been responsible for an epidemic of
Salmonellosis in developing countries, where san-
itation is poor and diarrheal diseases are endemic,
national outbreaks of Salmonella Enteritidis infec-
tions from ice cream were most likely the result
from contamination of pasteurized ice cream pre-
mix during transport in tanker trailers that had pre-
viously carried non-pasteurized liquid eggs con-
taining Salmonella Enteritidis (AC. 1990;
Hennessy et al. 1996). Although several interna-
tional imported and Iraqi national brands of pack-
age ice cream with a variety of flavors have been
marketed, no research work has been done on the
recovery and detection of injured bacteria in ice
cream. Microbiological quality of ice cream re-
flects the sanitary conditions during processing
and packing stages and is an indication of food
safety. Hence, the aim of this study was to recover
and detect the pathogenic bacteria in ice cream
sold in the market of the city and to assess the po-
tential of this frozen product to pose risks to public
health.

Materials and Methods
Collection of samples

This research work was carried out over a period
of six months starting in July, 2015 to December,
2015. Hundred ice cream samples of different
package branded were randomly collected from
different markets of Zakho-Duhok town. Packed
brand ice cream was divided to plain, mix fruit and
mix chocolate. The samples comprised of eight
packed industrial ice cream brands (Domino,
Adlin, PAK, Bernard, Chyaw, Amca, Twin, and
Mufid). Three samples each were collected for
each brand over a period of six months. The col-
lected samples were transported to the microbiol-
ogy laboratory in an ice box within one hour of
collection and kept frozen at -18°C till microbio-
logical analysis.
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Microbiological Analysis:

The nine tubes most probable number method was
used to detect and recovery the stressed and in-
jured Aerobic Mesophilic Bacteria, Staphylococ-
cus aureus, Coliform and Salmonella spp. in pack-
ing brand ice cream.

Recovery and Enumeration of Total Aerobic
Mesophilic Bacteria (TAMB)

25 mL was added to 225 mL of buffered peptone
water as (pre-enrichment broth) and serial dilu-
tions up to 10~ then add 1 mL of each dilution to
each of the three tubes containing 9 mL of nutrient
broth (as enrichment broth) and incubate at 37°C
for 24 hours. Following incubation, a loopful was
streaked on plates of Nutrient Agar (Roberts &
Greenwood 2003). The plates were incubated at
35°C for 48 hours and typical colony was selected
and their identity was confirmed by standard bio-
chemical reactions (Barrow 2003). The number of
tubes that contain the target bacteria had been rec-
ord to obtain the most probable number.

Recovery and Enumeration of Total Coliform
Count (TCCO)

25 mL was added to 225 mL of buffered peptone
water as (pre-enrichment broth) and serial dilu-
tions up to 10~ then add 1 mL of each dilution to
each of the three tubes containing 9 mL of Mac-
Conkey broth (as selective enrichment broth) and
incubate at 37°C for 24 hours. Following incuba-
tion, a loopful was streaked on plates of Mac-
Conkey Agar (Roberts & Greenwood 2003). The
plates were incubated at 35°C for 48 hours and
pink colony was selected and their identity was
confirmed by standard biochemical reactions
(Barrow 2003). The number of tubes that contain
the target bacteria had been record to obtain the
most probable number.

Recovery and Enumeration of Staphylococcus
aureus

25 mL was added to 225 mL of Ringer solution as
(pre-enrichment broth) and serial dilutions up to
10° then addition ImL of each dilution to each of
the three tubes containing 9 mL of Brain Heart In-
fusion broth (as selective enrichment broth) and
incubate at 37°C for 24 hours. Following incuba-
tion, a loopful was streaked on plates of Mannitol
Salt Agar (Roberts & Greenwood 2003). The
plates were incubated at 35°C for 48 hours and
yellow colony was selected and their identity was
confirmed by standard biochemical reactions (G.
I. Barrow 2003). The number of tubes that contain

the target bacteria had been record to obtain the
most probable number.

Recovery and Enumeration of Salmonella Spp.

Making serial dilution up to 10~ by adding 25 g of
samples in 225 mL of buffered peptone water (as
pre-enrichment broth), then add 1 mL of each di-
lution to each of the three tubes containing 9 mL
of Tetrathionate broth (as selective enrichment
broth) and incubate at 37°C for 24 hours. Follow-
ing incubation, a loopful was streaked on plates of
Salmonella Shigella Agar (Roberts & Greenwood
2003). The plates were incubated at 35°C for 48
hours and black center colony was selected and
their identity was confirmed by standard biochem-
ical reactions (Barrow 2003). Subculture on Triple
Sugar Iron (TSI) slants and incubated at 37°C for
24 hours. The number of tubes that contain the tar-
get bacteria had been record to obtain the most
probable number.

Statistical Analysis

The statistical analysis was carried out using Sta-
tistical Package for Social Sciences (SPSS) soft-
ware version 16 and compared by chi-square tests.
To compare the mean counts of total aerobic plate,
total Coliform, Staphylococcus aureus and Salmo-
nella spp.

Results and Discussion

The results illustrate the current status of injured
bacteria in brand ice cream sold in markets of
Duhok city. A total of 100 ice cream samples mar-
keted in Duhok province was examined for bacte-
rial contamination. The total Aerobic count of all
brand ice cream samples was shown in Figure 1.
All samples show count within the limits of a
standard which is 2.5x10° MPU/g.

The results in Figure 2, shows the Coliforms count
for brand ice cream was varying between heavy
contaminated and not presence at all. Coliform
count exceeded the limits in four brands (Chyaw,
Amca, Twin and Mufid) while no Coliforms bac-
teria had been detected in other three brands
(Adlin, PAK and Bernard). The Coliform counts
were ranged from (7 MPN/g) to (350 MPN/g), the
highest loads observed in Mix fruit ice cream of
both Mufid brand (350 MPN/g) and Twin brand
(300 MPN/g), while Domino brand samples were
within the standard ranged between (7 MPN/g -28
MPN/g). Overall the results illustrated that the col-
ifrom contamination was more in mix fruit ice
cream compared to plain and chocolate ice cream.
Thus indicates the post-treatment contamination



126

Journal of Food and Health Science

Al-Berfkani et al., 2(3): 123-129 (2016)

Journal abbreviation: J Food Health Sci

from water, unpasteurized milk, and some packed
ice cream remained in the freezer for a long time
which affected by the frequent electricity shutting.

As shown in Figure 3, the count of Staphylococcus
aureus ranged from (10 MPN/g) to (220 MPN/g).
Each of Adlin, Bernard, Chywa, Amca and Twin
Brands, show Staphylococcus aureus counts
within the standard value which is 100 MPN/g,
while The highest contamination was found in
samples of chocolate ice cream of PAK brand (220
MPN/g), Domino brand (210 MPN/g) and Mufid
brand (200 MPN/g). The sources of the contami-
nation introduce via un-pasteurization flavorings
and ingredients during production. The main
source of Staphylococcus aureus is the skin and
nasal cavity from these sources bacteria find their
way into air and dust, into clothing and foods.
Therefore, it is important to consider that the pro-
cessing and handling of the food products should
be so designed to minimize contamination and to
make unfavourable medium for the growth of
these organisms. When ice creams are produced
with low numbers of Staphylococci, they will re-
main free of enterotoxin if kept either below 4°C
until consumed. The factors that contribute mostly

to staphylococcal food-borne outbreaks may be
due to inadequate refrigeration due to frequent
electricity shutting. Salmonella is able to survive
for a long time in ice cream, but cannot survive the
pasteurization of milk. None of the samples from
Adlin, PAK and Bernard brands showed the pres-
ence of Salmonella spp. while in contrast of
Chyaw, Amca, Twin and Mufid brands which
showed heavy contamination (Figure 4). Salmo-
nella should be absent in 25 g of sample, while in
this study Salmonella spp. were detected in four
brands of ice cream which incidentally had loads
of Coliforms also. The Salmonella count ranged
from (7 MPN/g) to (250 MPN/g), the highest con-
tamination was found in Plain samples of Twin
(250 MPN/g) and Mufid (245 MPN/g) followed
by Amca (240 MPN/g), which suggest that the
products are unsuitable for consume. These bacte-
ria are able to survive for a long time in ice cream,
but cannot survive the pasteurization of milk.
Their presence indicates post process contamina-
tion or contaminated the tank with raw. Consump-
tion of such product has been causes of food poi-
soning (Baird-Parker 1990; Hennessy et al. 1996;
Zhang et al. 2007; Rastegar et al. 2013; Chugh
1996; Islam et al. 2014).
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Figure 1. Total Aerobic Mesophilic count
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Conclusion

The current investigation illustrates a very poor
level of hygienic quality in the service of brand ice
creams sold in Duhok markets, Iraq. The high load
of microorganisms exceeds the standard of food
safety and standard regulation and it is necessary
to develop hygienic statutes of ice cream made lo-
cally, In the country, Vanilla, Chocolate and fruit
ice cream are the most popular flavor, had a poor-
est bacteriological quality. The aerobic bacteria
count was within the standard. The heavy contam-
ination of some local brand ice creams with Coli-
forms and Salmonella spp. illustrates the poor san-
itation during preparation and storage of the prod-
ucts. The high load of Staphylococcus aureus in
almost all samples represents the poor personal
hygiene and used contaminated flavor and inte-
grates. It is clear from the results that most of the
ice cream is unsuitable for consume according to
standard of food safety and standard regulation.
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important goal of food science research. Although
DNA is relatively stable during processing, and poly-
merase chain reaction (PCR) can be used to analyze
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DNA degradation limits these methods. We evaluated
the effect of different baking temperatures on the detec-
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taining various amounts of GM soy and baking them at
different temperatures and for different times. The ef-
fect of heat on the DNA quality was inspected by de-
tecting the cauliflower mosaic virus 35S promoter and
species-specific lectin sequences. As conclusion, the
heating process affects the sensitivity of the PCR
screening of GM organisms significantly, and the de-
tection limit is elevated.
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Introduction

Since 1960s, soy and soy products have been used
as ingredients in several food types. Addition of
soy in food products not only improves the prod-
uct quality (e.g., improved sensory characteristics
and emulsification), but is also a valuable essen-
tial amino acid source. Several different forms of
soy products can be used in the production pro-
cess, such as soy flour/grits, soy protein concen-
trates, and soy protein isolates (Belloque et al.,
2002). The product quality and health benefits of
soy flour in bakery products have also been re-
ported by many researchers (Alpaslan and Hayta,
2006; Singh et al., 2008). Singh et al. (2008) in-
formed that addition of 2—5% defatted soy flour in
hard cookies improves matching and produces a
crispy texture. For this purpose, there has been a
considerable interest in using soy derivatives in
bakery products for many years.

However, despite all these advantages and large
spectrum of use, soy is the first crop to be genet-
ically modified (GM), and remains the main GM
crop (James, 2011; Ujhelyi et al., 2008). Genet-
ically modified organisms (GMOs) have come
under harsh scrutiny since they were first com-
mercialized. Several countries, including the
Turkish Republic, set up official regulations en-
forcing the labeling of foods that contain GM ma-
terials above a threshold level (Miraglia, et al.,
2004; Regulation (EC) No 1830/2003, 2003; Reg-
ulation (TR), 2010; Ujhelyi et al., 2008; Vijaya-
kumar et al., 2009).

This enforcement prompted the food science area
to develop reliable detection methods. The identi-
fication of novel DNA sequences or proteins is the
main principle of such detection methods (Ah-
med, 2002; Greiner and Konietzny, 2008; Lipp et
al., 2000; Miraglia et al., 2004; Taski-Ajdukovic
et al., 2009). However, because proteins are sen-
sitive to most food processing factors, protein-
based methods do not serve as sensitive and reli-
able tests for processed products in many cases
(Ahmed, 2002, Bergerova et al., 2010). Because
DNA is more resistant than proteins to such pro-
cesses, DNA-based methods are more widely
used for this purpose (Greiner and Konietzny,
2008; Taski-Ajdukovic et al., 2009). By using
polymerase chain reaction (PCR), general GMO
screenings and event-specific identifications or
quantifications can be performed. Screening
methods are based on the detection of common
DNA elements, such as the cauliflower mosaic vi-
rus (CaMV) 35S promoter and/or the nopaline

synthase (N0S) terminator. In most cases, the de-
tection strategy of GMOs in food starts with a
general screening followed by event-specific
identification and, if necessary, -quantification
(Ahmed, 2002; Gryson et al, 2007; Miraglia et al.,
2004). To achieve this strategy, there is the need
for sensitive and reliable initial screening meth-
ods. There are several screening assays validated
and introduced as standard methods (ISO 21569,
2005; Lipp et al. 2001). The major requirement
for a successful screening with PCR is a sufficient
quantity and amplifiable quality DNA (Bauer et
al., 2003; Lipp et al., 2001; Peano et al., 2004;
Tengel et al., 2001; Vijayakumar et al., 2009).
However, most processing factors like low pH,
heat processing, freezing, and drying affect the
quality and quantity of the DNA and, thus, de-
crease the sensitivity of the test (Bauer et al. 2003;
Gryson, 2010; Lipp et al., 2001; Murrayet al.,
2009; Peanoet al., 2004; Tengel et al., 2001; Vi-
jayakumar et al., 2009). Baking is known to affect
negatively the results of PCR testing of GMOs in
food products (Bauer et al., 2003; Gryson et al,
2007; Gryson, 2010; Straub, 1999). Therefore, the
aim of our study was to evaluate the effect of bak-
ing at different temperature/time combinations on
the PCR screening of novel (e.g., CaMV 35S) and
species-specific (e.g., lectin) DNA sequences.

Materials and Methods
Model processed cookie production

Model cookies were produced from 225 g of
wheat flour containing various amounts of GM
soy, 64 g of margarine, 130 g of sugar, 33 g of
dextrose solution (5.9%), 2.5 g of sodium bicar-
bonate, 2.1 g of salt, and 16 g of water, according
to the approved method 10-50D (AACC Interna-
tional, 2000). The GM soy used for preparing the
cookies was 1.25 and 2.5% Round Up Ready®
(RUR) soy reference material (SDI diagnostics,
USA). An appropriate amount of 2.5% RUR soy
reference material (RM) was added to the wheat
flour to give final concentrations of 0.1, 1.0, 3.0,
and 5.0%. Model cookies containing 0.1 and 1%
of 1.25% RUR soy were also prepared. The con-
centration of soy flour in the dough and the per-
centage of RUR soy in soy flour are detailed in
Table 2.

The prepared dough samples were further dived
into five subgroups. Each group was cut into 0.5
cm thick slices and cut into round cookie shapes.
Four of these subgroups were baked at 170°C for
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10 min, 170°C for 30 min, 200°C for 20 min, and
220°C for 15 min, respectively, while the fifth
group was kept as raw dough (control group).

DNA extraction and purification

DNA was extracted in duplex from raw dough and
model cookies using the Promega Wizard® Mag-
netic DNA Purification System for Food
(Promega, Madison, USA) according to the man-
ufacturer’s instructions. Briefly, 1 g of sample
material from a previously homogenized sample
was mixed thoroughly with 2.5 mL of lysis buffer
A" (Promega, Madison, USA) and 25 uL of
RNAse A® (Promega, Madison, USA) and vor-
texed for 10 s. Then, 1.25 mL of lysis buffer B*
(Promega, Madison, USA) was added and vor-
texed for another 10 s. Following incubation at
22-25°C for 10 min, 3.75 mL of precipitation so-
lution® (Promega, Madison, USA) was added and
centrifuged at 5000 % g for 10 min. The superna-
tant was transferred to a clean tube, mixed with
100 pL of Magnesil PMPs® (Promega, Madison,
USA), and incubated at room temperature for 5
min with constant shaking. After addition of 0.8
volumes of isopropanol, the solid phase was cap-
tured in a magnetic separation stand and the liquid
phase was discarded. The solid phase was washed
once with 1.25 mL of lysis buffer B and three
times with 5 mL of wash solution (70% ethanol)
in the magnetic separation stand. After the solid
phase was dried at 65°C for 10 min, 100 uL of
nuclease-free water was added and incubated at
65°C for 5 min. The liquid phase (Genomic DNA)
separated from this mixture in the magnetic sepa-
ration stand, was collected in a clean tube and
stored at —20°C until it was used.

The DNA concentration and purity of each extract
were determined by UV-spectrophotometry at
260 and 280 nm using a T80 UV/VIS spectrome-
ter (PG Ins. Ltd., UK). To evaluate the integrity
ofthe DNA, 10 uL of the DNA extracts were sub-
jected to electrophoresis in 1.5% agarose gel con-
taining ethidium bromide.

PCR primers

The primers p35S-cf3 (5'-CCA CGT CTT CAA
AGC AAG TGG-3') and p35S-cr4 (5'-TTC TCT
CCA AAT GAA ATG AAC TTC-C3') that am-
plify a PCR fragment of 123 bp were used for
screening PCR of the CaMV 35S sequence (ISO
21569, 2005). The primers Lectin 1 (5-GAC
GCT ATT GTG ACC TCC TC-3’) and Lectin 6
(5'- GAA AGT GTC AAG CTT AAC AGC GAC

G-3") were used for the amplification of soy-spe-
cific lectin sequence and yielded a longer PCR
product (318 bp) (Tengel et al., 2001).

PCR conditions

All PCR reactions were performed with a CG
Palm-Cycler (CG 1-96 Genetix Biotech, Australia
and Asia). The amplification reactions contained
5 pL of genomic DNA (10 ng/uL) and 20 pL of
the appropriate PCR reaction mixture. The PCR
reaction mixture varied depending on the se-
quence: for CaMV 358, it consisted of buffer (1x
Fermentas), MgCl, (1.5mM; Fermentas), primers
for CaMV 35S (0.6 uM), dNTPs (0.16 mM each;
Fermentas), and MaximaTM Hot Start Taq poly-
merase (0.8 U; Fermentas); for soy-specific lectin,
it consisted of buffer (1x Fermentas), MgCl, (2
mM; Fermentas), primers for lectin (0.5 uM),
dNTPs (0.2 mM each; Fermentas), and Maxi-
maTM Hot Start Taq polymerase (2 U; Fermen-
tas) (ISO,21569, 2005; Tengel et al., 2001).

The amplification profiles used for these mixtures
were as follows:

e For CaMV 35S: denaturation for 10 min at
95°C; amplification for 25 s at 95°C, 30 s at
62°C, and 45 s at 72°C; number of cycles 50;
final extension for 7 min at 72°C.

e For lectin: denaturation for 3 min at 94°C;
amplification for 45 s at 94°C, 45 s at 60°C,
and 25 s at 72°C; number of cycles 50; final
extension for 7 min at 72°C.

Agarose gel electrophoresis

The PCR products were electrophoresed through
a 2% agarose gel containing ethidium bromide. A
50-bp DNA ladder (Sigma Chemical Co., St.
Louis, MO) was used as size standard. The visu-
alization of the gels was performed with a UV
transilluminator, and the gels were captured with
a Dolphin-DOC system and Dolphin 1D Gel ana-
lyzing software (Wealtec, Nevada, USA).

Results and Discussion

In this study, the effect of different levels and pe-
riods of baking on the PCR detection of soy-spe-
cific and GM DNA was evaluated. To achieve this
aim, model cookies containing different levels
(i.e., 0.1, 1, 3, and 5%) of 1.25% RUR or 2.5%
RUR soy were prepared. These cookies were
baked at 170°C for 10 min or 30 min, 200°C for
20 min, 220°C for 15 min, or left raw as a control.
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For a successful PCR testing, the extraction of a
sufficient quality and quantity of DNA is the first
step (Ahmed, 2002; Gryson, 2010; Tengel et al.,
2001). Several different extraction methods have
been recommended for different food matrixes so
far (Peano et al., 2004; Taski-Ajdukovic et al.,
2009; Tengel et al., 2001). However, various fac-
tors such as the matrix type and processing condi-
tions influence the performance of the extraction
methods (Bergerova, et al., 2010; Gryson, 2010;
Peanoet al., 2004). At the beginning of this study,
we used the cetyltrimethylammonium bromide
(CTAB) method, which had been modified to start
with 1 g of sample (Ozgen Arun et al., 2013).
However, because a quantifiable amount of DNA
could not be extracted, we continued to use the
Wizard® Magnetic DNA Purification System for
Food. The manufacturer recommends two
different protocols starting from 200 mg or 1000
mg of sample material. Since we could not obtain
satisfactory amounts of DNA with this protocol
when starting with 200 mg of the model cookie,
we used the 1000 mg starting material protocol.
Similarly, the results from other groups and our
previous studies showed that increasing the sam-
ple weight allows for the extraction of a sufficient
amount of DNA (Ozgen-Arun et al. 2013; Vijaya-
kumar et al., 2009). Our study showed that a suf-
ficient amount of DNA could be extracted by
using this protocol. The mean DNA concentration
that we obtained with the Wizard® Magnetic DNA
Purification System for Food was 84.8-213 ng/uLL
(Table 1). These values were significantly higher
from those reported by Bergerova et al. (2010),
who reported that the DNA concentration they
could obtain with the same method was 20-70
ng/uL. This difference may be attributable to the
higher sample portion that we used.

To examine the effect of the baking time and tem-
perature, agarose gel electrophoresis was per-
formed on some of the DNA extracts (Figure 1).

According to the results, raw dough showed a
>3000 bp, clear, and distinct band (Figure 1, Lane
2). The model cookies baked at 170°C for 10 min
showed a clear band with a lower integrity com-
pared to the raw dough extracts and a smear at
higher size compared to the DNA extracts of the
samples baked at 170°C for 30 min and higher
temperatures (Figure 1, Lanes 3 and 4). Following
electrophoresis of DNA extracts of the cookies
baked at 200 and 220°C, the large and clear bands
were replaced by a strong smear, thus indicating
deterioration (Figure 1, Lanes 5 and 6).

To evaluate the effect of baking on the quantity of
DNA, the DNA concentration in extracts was cal-
culated by using the 260 nm absorbance values.
The concentrations of the raw dough and cookie
samples baked at different times and temperatures
are summarized in Table 1. Surprisingly, the
DNA concentration was the highest in the extracts
of the cookies baked at 170°C for 30 min. The
DNA levels of the extracts constantly decreased
with the increase of the baking temperature. Pre-
viously published results support these findings.
According to Pauli et al. (2000), the DNA concen-
tration in highly processed soy samples was
higher. Bergerova et al. (2010) also determined
that the DNA concentration of soy flour boiled for
30 min was higher than that of samples boiled for
7 and 15 min. Their results also showed that the
DNA concentration decreased in parallel with the
boiling time. The lower DNA concentration of
raw dough is most probably related to the physical
structure of the sample matrix. In fact, it is not
possible to obtain the same type of fine powder
for extraction from dough-like cookies. Indeed,
other studies reported that the particle size of the
sample strongly affects the DNA extractability
(Begerova et al., 2010; Moreano et al., 2005).

Table 1. The absorbance readings, concentration and purity of the DNA extracts

Temperature/Time 260 nm* 280 nm* Purity* Conc.* (ng/ul)
Raw 0.12 0.09 1.34 144.5
170°C/10 min 0.07 0.05 1.26 84.8
170°C/30 min 0.17 0.14 1.26 213
200°C/20 min 0.14 0.13 1.06 178
220°C/15 min 0.09 0.08 1.10 104

* The values are mean of all soy concentrations
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L. & 3 & 5 6

Figure 1. Agarose gel electrophoresis of the
DNA extracts; Lane 1: DNA ladder
(50-3000bp), Lane 2: Dough, Lane
3:170°C 10 min, Lane 4: 170°C 30
min, Lane 5: 200°C 20 min, Lane 6:
220°C 15 min

The purity of the extracted DNA was assessed by
measuring the Ase/Azso UV absorbance ratios
(Gryson, 2010). Although the purity values of the
extracts that we obtained were between 1.06 and
1.34, the detection of the lectin sequence in all the
extracts proved that they contain amplifiable qual-
ity DNA. Similar to our results, the purity values
of the DNA extracts that Bergerova et al. (2010)
obtained from baked soy flour samples were be-
tween 1.10 and 1.38.

In most cases, routine GMO detection strategy
starts with the general screening of GMOs in the
product. For this purpose, sensitive and accurate
screening is an important necessity for obtaining
reliable results. Therefore, we evaluated the ap-
plicability of a CaMV 35S screening assay on
baked food products. Because most routine labor-
atories implementing the ISO 17025 accreditation
requirements prefer interlaboratory validated
standard methods and need to verify them further

for different food matrixes, we preferred to use
the primers suggested in the standard methods
(ISO 17025, 2005; ISO 21569, 2005).

We performed verification and quality control
tests on the primers that we used in our study. To
verify the lectin primers, we performed a PCR
with RUR soy-containing model cookies, dough
without soy flour, and RUR soy certified refer-
ence materials (CRMs), and confirmed that the
primers were specific to soy DNA (Figure 2). The
sensitivity of the CaMV 35S assay used in our
study was determined by testing 0.1, 0.5, and 1%
RUR soy CRMs. Positive detection of 0.1% RUR
soy CRM proved that the detection limit of the
method was not above 0.1% (Figure 3). Appropri-
ate controls were used during all the PCR tests
performed in this study; a PCR setup without tem-
plate DNA (sterile Milli Q water) in every PCR
test was used as the negative control to eliminate
false positive results related to contamination.
Additionally, 0% RUR soy CRM was used as the
negative control in all CaMV 35S PCR set-ups. In
every PCR set-up, 0.1, 0.5, and 1% RUR soy
CRM was used as the positive control.

During our study, PCR tests were repeated to ob-
tain four amplification results from each sample,
which were extracted in duplicate, for both lectin
and CaMV 358 sequences. The results are sum-
marized in Table 2. According to these results, 5%
RUR soy could only be detected when the cookies
were baked at 170°C for 30 min and 200°C for 20
min, in two out of four repeats. However, the re-
sults of baking at 220°C for 15 min showed that
RUR soy could be detected in all the repeats of
5% and two out of four repeats of 3%. This sug-
gested that the exposure time is also an important
variable affecting the detectability and a lower de-
tection limit can be obtained even at higher tem-
peratures. The results of 10 min heating at 170°C
supported these findings. Although the detection
could be possible in only two out of four repeats
after 30 min baking at 170°C in 5% soy cookies,
100% detection could be obtained from cookies
containing 1% soy or above concentrations and
50% detection from cookies containing 0.1% soy
after 10 min baking at 170°C. This finding com-
plies with the results of Bergerova et al. (2010),
who found that the integrity of DNA in soybean
samples baked at 220°C significantly decreased
with time. Similarly, some other studies also indi-
cated the importance of the treatment time on
GMO detection (Grayson, 2010; Vijayakumar et
al., 2009).
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Figure 2. Agarose Jel Electrophoresis of Lectin PCR Lane 1: 50 bp DNA ladder, Lane 2-3:
Cookie (5% soy), Lane 4-5: Cookie (without soy), Lane 6-7: Cookie (1% soy), Lane 8-9:
Cookie (3% soy) Lane10-12: RUR soy CRMs, Lane 13: PCR negative (Sterile milli Q
water)

i & @ & 5 & F & F H L 32
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Figure 3. Agarose Jel Electrophoresis of CaMV 35S PCR Lane 1: 50 bp DNA ladder, Lane
2-3: Dough (5% soy containing), Lane 4-5: Cookie (5% soy 200°C baked), Lane
6-7: Cookie (5% soy 220°C baked), Lane 8-11: RUR soy CRMs (0, 0.1, 0.5 ve
1%) Lane 12: PCR negative (Sterile milli Q water)
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Table 2. PCR screening results of model samples determined with primer pairs for CaMV 35S
and lectin sequences

Results*

Total Soy/Dough RUR Soy / Total Soy Temperature/Time

»n

Lectin
4

Raw
170°C/10 min
1.25% 170°C/30 min
200°C/20 min
220°C/15 min
Raw
170°C/10 min
2.50% 170°C/30 min
200°C/20 min
220°C/15 min
Raw
170°C/10 min
1.25% 170°C/30 min
200°C/20 min
220°C/15 min
Raw
170°C/10 min
2.50% 170°C/30 min
200°C/20 min
220°C/15 min
Raw
170°C/10 min
3% 2.50% 170°C/30 min
200°C/20 min
220°C/15 min
Raw
170°C/10 min
5% 2.50% 170°C/30 min
200°C/20 min
220°C/15 min

0.1%

1%

AN N A BN O O A Moo O A PBMOC OO B DM O DNDNDOC O O N DND|Wm
N T T i I S S T T T N S N - T S T T I S S S o N S I S

* The number of positive results in 4 repated PCR
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In contrast to the results obtained for the baked
samples, 100% amplification of the CaMV 35S
sequence could be obtained from 1, 3, and 5%
dough samples. When the soy flour ratio in the
dough was lowered to 0.1%, only 50% positive
amplification reactions could be obtained.

The results of the lectin PCR proved that all the
model cookies had sufficient amounts of amplifi-
able soy DNA and the negative results are true
negative. Accordingly, 100% amplification could
be performed from all the samples, irrespective of
the soy flour ratio and processing conditions, even
though the target fragment length necessary for
the lectin assay (318 bp) is significantly longer
than that for the CaMV 35S assay (123 bp). Sim-
ilarly, other researchers also reported that the pro-
cessing conditions have different effects on the
endogenous and exogenous genes of Roundup
Ready soy (Bergerovaet al., 2010; Chen et al.,
2005). The other possibility would be the rela-
tively lower ratio of GM soy to total soy. Alt-
hough Vijakumar et al. (2009) reported that the
detection limit increased with the increase of the
ratio of RUR soy in total soy flour, the results for
the 1.25% and 2.5% RUR soy samples were not
different in our study. However, the ratios used in
our study are very close and do not totally elimi-
nate the aforementioned possibility. Thus, consid-
ering the high importance of GMO quantification,
further studies should be conducted. The regula-
tions on GMOs require the labeling of foods con-
taining GM material above 0.9% (Regulation
(TR), 2010; Regulation (EC) 1830/2003, 2003).

The thresholds given here are for the portion of
the GM-specific gene sequence in respect to the
reference gene (Gryson, 2010). Therefore, the de-
tection limit of the method should be low enough
to detect low levels of GM material even when the
GM-specific gene ratio is as low as 1%.

Our results showed that there is no correlation be-
tween the effect of processing on the DNA con-
centration in the extract and the detectability of
GMOs by PCR. Although the DNA concentration
was the lowest in the extracts of cookies baked at
170°C for 10 min, the highest detection limit
(100% detection in 1% RUR soy and 50% in 0.1%
RUR soy cookie samples) was obtained from
these extracts.

Conclusion

In conclusion, processing techniques strongly af-
fect the results of PCR testing. The results of our
study indicated that, although amplifiable quality

and quantity of DNA could still be obtained from
a processed and complex food matrix such as that
in a cookie, baking has an important effect on the
detectability of GM soy in food samples by PCR
and the detection limit of the method was signifi-
cantly elevated. Besides, our results also proved
that not only the temperature itself, but also the
exposure time to heat is an important factor. Nev-
ertheless, it was also determined that the effect of
baking on endogenous and exogenous genes
might be different and that endogenous genes
could be more stable under the processing condi-
tions. This finding has to be further studied in de-
tail because of its ability to affect the accuracy of
quantitative methods.
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traceability is impossible in food that could not be de-
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Origin detection means is considered as an important
part of the food traceability. The methods used in order
to determine the origin of the food is divided into as
geographic-based and analytical methods. Geographic-
based origin determination methods are evaluated in
two subgroups as mineral isotope and GIS (Geograph-
ical Information System). Analytical and bio-based
tools, DNA, enzymes, mass spectrometry, spectros-
copy, and based on electrokinetic and separation were
examined by making detailed literature search.
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Introduction

Food safety problems increases the concerns of
consumers in the world which causes press from
consumers and legal authority to food premises.
As a result of this case, the transparency of the
whole process of food production and supply
chain ensured. In this context, the importance of
traceability systems is increasing day by day. Food
production and consumptions are done in different
places due to the development in the global econ-
omy. This case requires more controlled monitor-
ing in each stage of the product.

Determination of the origin of the food seems to
be identity cards of food and it is also indispensa-
ble starting point for food traceability. Determina-
tion of the origin of raw material provides infor-
mation like where it came from and its physical
and chemical properties.

Traceability in the Food Industry

Traceability has great importance in food industry.
Producers want to monitor products and follow the
product not only forward but also backward. Man-
ufacturers also want to find trouble spots quickly
and intervene in the food chain. In this context,
food traceability is seen as a food safety and crisis
management tool.

The consumer is located at the final stage of food
safety chain and wants to information about each
stage of the product consumed. At the same time,
food traceability is regarded as a precondition of
food quality, food security and public health and
is legal obligation in many countries around the
world.

Food Traceability Concept

Traceability is defined as monitoring current
stages of food production, processing and trans-
portation by Codex (Codex Alimentarius, 2004).
Traceability is defined as a problem preventive,
and when it is used properly, it increases the effi-
ciency of the food business promoting food safety
system in a different definition that is related food
safety and traceability (Aarnisalo et al., 2007).

The main purpose of traceability is to reach the
stories of food in the entire supply chain from farm
to fork product (Opara, 2003), to obtain the loca-
tion of the information and stories of different
products (Dabbene and Gay, 2011). The sub-ob-
jectives can be developed with the following main

purpose;

* To improve food safety

* To identify potential sources of contami-
nation,

» To facilitate recall procedure of product,

* To control public health risks resulting
from the consumption of the product
(Raspor, 2005).

There are many research studies on different foods
or food components. Halal meat traceability
(Zailani et al., 2010), traceability of fruit and veg-
etables (Kondo, 2010; Bontempo et al., 2011),
grain supply chain (Thakur et al., 2009) and oil
production of traceability (Liu et al., 2009), trace-
ability of Genetically Modified Organisms
(GMO) (Miraglia et al.,, 2004) and seafood
(Schroder, 2008) are some of them.

Advantages of Food Traceability

Different stakeholders are provided with benefits
by food traceability systems in different sizes.
These stakeholders are managers, customers, sup-
pliers or producers. Stakeholders also benefit from
management, quality control and economic by
traceability system.

The main benefit of traceability is to ensure infor-
mation about food products in the food chain.
Providing early warning systems for avoiding
quality problems and recalling effectively are
some of the benefits (Van-dervorst, 2006). The
main benefits of traceability are termed direct ben-
efits by Regattieri et al., (2007) and direct benefits
are supply chain optimization, product quality and
market advantage (competitive advantage in mar-
keting).

In another study, the expected benefits from trace-
ability systems are summarized as follows:

e Effective and accurate risk management in
the product and production process

e  Optimal usage of raw materials,

e  Reducing the high inventory levels and opti-
mizing production planning,

e  Extending the product life cycle and minimi-
zation of costs,

e Refreshing the traceability data automati-
cally,

e Providing an effective recall management
Wang and Li (2006).
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In addition to the benefits of traceability systems,
it is possible to utilize the following benefits:

e Providing information to consumers about
food safety and origin,

e Identification of infection source,

e Controlling disease and monitoring residual,

e Identification of substandard products (Leat et
al., 1998) and determining the cause and effect
relationships,

e Facilitating the data of recall in quality man-
agement (Moe, 1998),

e Increasing transparency of enterprise,

e Providing more efficient logistics manage-
ment,

e The effective control of livestock-borne dis-
eases, control of infectious animal diseases and
ensuring the elimination (Meuwissen et al.,
2003),

e Increasing the value and profits of food prod-
ucts (Golan et al., 2004),

e Protecting food safety and public health due to
reducing of food-borne diseases,

e Faster detection of new hazards (Souza-Mon-
teiro and Caswell, 2004).

Food traceability providing advantages in man-
agement is a legal requirement in the majority of
developed countries in the world (Dabbene and
Gay, 2011).

Traceability System

Traceability systems ensuring food safety and
quality are located on a key point for enterprises
and regulators in recent years. Traceability sys-
tems are variable according to the size and type of
plant, product range and specifications and tech-
nological opportunities of enterprise. In the direc-
tion of these variables, traceability systems are
changed from simple paper-based applications to
specific computer-based systems.

In addition to practice examples, scientific litera-
ture has got different ideas, approaches of interdis-
ciplinary and new applications about traceability.
In the literature, there are a number of studies on
computer-based food chain monitoring systems
and modelling (Bello et al., 2004), new methods
developed in food packaging (smart packaging,
nanocomposite applications, etc.) (Mahalik and
Nambiar, 2010), wireless sensors used food trace-
ability (Ruiz-Garcia et al., 2009), molecular mark-
ers (Martins-lopes et al., 2013), RFID (Radio Fre-
quency Identification) based monitoring systems
(Bernardi et al., 2007), FMECA (Failure Mode,

Effects and criticality Analysis) and method used
with HACCP (Hazard Analysis Critical Control
Point) (Bertolini et al., 2006). Spectroscopic meth-
ods intended to determine the geographical origin
(Herrero et al., 2012; Castro-Puyana and Herrero,
2013) and studies on the basis of isotope and min-
eral substances (Bontempo et al., 2011) are arisen
as the newest approaches.

Origin Detection Tools in Food Traceability

Origin of food is one of the most important criteria
for ensuring food quality. At the same time, origin
is indispensable basic point in quality concept
from farm to fork. In this context, origin detection
tools are regarded as important parts of the food
traceability. Geographic, biological and analyti-
cal-based methods are the main methods in deter-
mining the origin of the food.

Geo-Based Applications Tools

Geo-based monitoring tools have been developed
as new methods in recent years. They are generally
used for traceability of food-agriculture and agri-
cultural products. Mineral isotope and GIS (Geo-
graphical Information System) are the main tool of
the geographic-based applications.

The structures transferred from soil to food are the
basis of multi isotope method, because these struc-
tures can serve as an indicator. According to Kelly
et al. (2005), unique signs and information of food
origin are offered by composition and structure of
soil. Chemical and isotopic composition (sepa-
rately or together) determine the basic characteris-
tics of the food which has been used for last thirty
years (Bontempo et al., 2011). Particularly alkali
metals such as Rb and Cs are good geographical
identification indicators by moving in the ground
easily (Kelly et al., 2005). Furthermore, endan-
gered species are preserved with knowledge of the
geographical origin (Schroder, 2008).

GIS is used as a spatial information management
tool and GIS is an information system offering
combination of computer graphics and geograph-
ical locations. Absolute knowledge are provided
by GIS to manage, organize and analyse data. GIS
can also be integrated with GPS and GSM (Qu et
al., 2007).

The main purpose of the geographical information
system is combining traceability data of the prod-
uct with geographic information (Cebeci and
Boga, 2009). The most important factor separating
the GIS system from other information systems is
all data based on the location (Ramirez, 2004).
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The benefits of geographical traceability are as
follows;

e Accessing information about the place and
manufacture method of the product,

e Increasing consumer confidence in terms of
health, environmental protection, sustainable
production, choices of socio-economic, cul-
tural and ethical,

e Provide added value to the authentic product,

e Ensuring a competitive advantage to enter-
prises,

e Informing consumers about production meth-
ods and product history,

e Increasing consumer confidence in the brand
and the product (Cebeci and Boga, 2009).

According to Ramirez (2004), GIS can be used as
a tool to assist biological risk management and
planning in the future.

Analytical and Biological Based Tools

Biological and analytical based tools are analysed
as DNA, enzymes, mass spectrometry, spectros-
copy, and electro kinetic separation. Analytical
and biological based methods are often used for
various purposes such as food contaminants,
GMO’s detection and determining the geograph-
ical origin of food. For these purposes, instrumen-
tal analysis methods that have different operating
principles are used.

These methods are listed as PCR (Polymerase
Chain Reaction), ELISA (Enzyme Linked Im-
munosorbent Assay), MS (Mass Spectrometry),
IRMS (Isotope Ratio Mass Spectrometry), ICP-
MS (Inductively Coupled Plasma Mass Spectrom-
etry), GS-MS (Gas Chromatography Mass Spec-
trometry), NMR (Nuclear Magnetic Resonance
Spectroscopy) IR (Infrared Spectroscopy), ASR
(Atomic Spectroscopy), VS (Fluorescence Spec-
troscopy), HPLC (High Performance Liquid Chro-
matography), GC (Gas Chromatography) and CE
(Capillary Electrophoresis).

DNA-based methods

Nowadays, the most commonly used method is
PCR in DNA-based methods (Miraglia et al.,
2004). PCR is used in various processes such as
identification of food contents, GMO identifica-
tion, and agricultural origin identification (Aarni-
salo et al., 2007). It has an important position es-
pecially in food origin determination (Luykx and
Ruth, 2008). PCR technique following the product
determines the amount of nucleic acid. Besides,

PCR is considered as a powerful and sensitive
technique (Martins-Lopes et al., 2013).

In addition, microchips, micro-satellite, DNA-
markers and DNA fingerprints are located as dif-
ferent DNA-based methods. DNA, molecular ma-
terial, is very suitable for traceability because
DNA is unique identifier and cannot be changed
(Pascal and Mahe, 2001).

DNA microchips make possible to research in
many different sequence at the same time. Micro-
satellites that one of new DNA applications are
used to determine the origin of the animals in
along the food chain. DNA - markers which an-
other technique is used for the detection of foreign
substances in food (Aarnisalo et al., 2007). Largest
constraint in the implementation of this method is
cost due to the use of high-tech equipment (Ger-
main, 2005).

Enzyme-based methods

Enzyme-based traceability tools are used in vari-
ous implementations such as verifying suitability
of meat and dairy products (Aarnisalo et al., 2007)
and determining of the authenticity in fish, fish
products and fruit juice and detection of GMO or
allergen (Asensio et al., 2008). ELISA is the most
commonly used enzyme-based method with high
sensitivity and it is economic that is considered as
a laboratory analysis method working with high
efficiency (Ahmed, 2002).

Mass spectrometry-based methods

Generally, mass spectrometry-based methods are
MS, MS, ICP-MS, GC-MS. These methods serve
as traceability tools in combination with different
methods. Residues of antimicrobial, antibiotic,
and pesticide in food are detected by MS-based
methods (Herrero et al., 2012).

Chemically different content is distinguished by
IRMS. Geographical origin of the food is deter-
mined by ICP-MS analysing inorganic elements.
On the other hand, qualitative and quantitative
analysis and geographical origin determination
can be administered by GC-MS method (Luykx
and Ruth, 2008).

Spectroscopy based methods

Generally, spectroscopy-based traceability tools
are NMR, IR, AS. NMR method is used for the
analysis of semi-solid and liquid food. Finding fin-
gerprint of the sample is considered to be an easy
method (Aarnisalo et al., 2007). IR is a method
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based on infrared light (absorbed by sample) in-
tensity and wavelength measurement. FS is a
method which can analyse both solid and liquid
samples. Also, FS can inform about the structure,
stabilization and formula of the sample. The struc-

ture of metallic and non-metallic in sample is ana-
lysed by AS (Luykx and Ruth, 2008).

Separation based methods

Generally, separation based methods are HPLC,
GC and CE. Chromatography is based on absorp-
tion and separation between still and motion phase
of molecules (Aarnisalo et al., 2007).

HPLC is a chromatographic method used for de-
termining the amount of soluble and insoluble
content in the solution. Different content such as
carbohydrate, fat, protein, vitamins, mycotoxins,
vitamins and proteins are analyzed by HPLC
(Luykx and Ruth, 2008). HPLC is not only an ac-
curate and quick analysis but also considered as an
ideal method for determining phenolic compounds
and organic acids (Aarnisalo et al., 2007).

The GC is one of the universal separation tech-
niques used in food analysis. In general, volatile
and semi-volatile structures, flavorings and pesti-
cides are analysed by GC (Luykx and Ruth, 2008).
Problems that may occur with GC are possibility
of contamination of the sample or column. How-
ever, rapid, reproducible and operation of a small
amount of sample is observed as a GC advantage
(Aarnisalo et al., 2007).

CE, is an electro kinetic separation technique.
Components are separated by this method based
on the difference electro kinetic mobility. CE can
be used in various analysis from simple inorganic
ions, small organic molecules, peptides to viruses
and microorganism (Luykx and Ruth, 2008).

Conclusion

Consumer awareness is increasing day by day.
Now, healthy and safe products that provide trace-
ability are demanded by consumers and this re-
quest are ensured by developing technology.

Concept of food traceability must be evaluated
with total quality from farm to fork. In this con-
text, food origin that is a first step in quality is the
base point for ensuring the quality of the whole
process.

Determination of original methods, in general, can
give us information about the origin and content
of food and they play an important role in the

traceability studies. Rapid development of infor-
mation technology also affects the work of deter-
mining the origin. Besides, the number of simple,
fast and comprehensive techniques is increasing.
Consequently, the development of food traceabil-
ity is beneficial both in raising awareness of con-
sumers and formation of food safety.
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