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Makale Bilgisi OZET

Siirdiriilebilir Kalkinma Hedeflerinin 17 bagligindan biri olan “Agliga Son”, mottosu, diinya genelinde gida
Gelis Tarihi: 05.09.2024 temini ve giivenligini saglama amacini tagir. Uriinlerin saglikli olup olmadig1 ayr1 bir 6nem tasir. Diinyada
Kabul Tarihi: 21.12.2024 ¢ok sayida saglikli iiriin bulmakta zorlanan insan vardir. Bu durum her gida irtiniiniin saglik agisindan
Yayin Tarihi: 31.12.2024 Onemini artmaktadir. Sagliksiz gida nedeniyle olusan zehirlenme ve bir¢ok hastaligin 6nlenmesi yerinde,

zamaninda miidahale edilmesi de énemlidir. Giiniimiizde {iriinlerin saglik agisindan degerlendirilmesi igin

gerekli kontrol mekanizmalarinin yetersiz olusu, ticari kazang hirst gibi etkenler insan sagligmi tehdit
Anahtar Kelimeler: etmektedir. Ulkemiz tariminda 6nemli bir paya sahip olan iiziim ve bundan iiretilen farkli iiriin yelpazesi,
Sirke, tziimil siirekli tiikettigimiz tirenler arasinda katmakla birlikte, ekonomik agidan da Onemli bir yere
Sarap, tagimaktadir. Sirke, pekmez ve sarap gibi Uriinlerin saglikli besinler oldugu bilinmektedir. Fermantasyon
Pekmez, tiriinleri olan bu triinler dogal siirecinde yapildiginda faydalari tartigilmazdir. Uziimden elde edilen
Agir metal. irtinlerin bu baglamda bir kismmin maalesef saglikli ve orijinal olmadig: gercegi karsimiza ¢ikmaktadir.

Sagliksiz tiretim sartlari, tiriinlerin hizl bir sekilde piyasaya siirme ¢abasi, iilkemiz dahil diinyanin birgok
yerinde saglhiga zararli iriinlerin piyasaya siiriilmesini beraberinde getirmektedir. Bu tip triinlerde
incelenme olasilig1 en diisiik parametre agir metal igerigidir. Son zamanlarda bu iriinlerde yapilan
incelemeler sonucunda sagliksiz iiriinlerin tespit edilip firmalarn {iriinlerini piyasadan cektigi haberleri
cogalmaktadir. Ulkemizde bunlarin kontrolii oldukga seyrektir, kimi zaman hi¢ yapilmamaktadir. Bu
caligmamizda ev yapimi ve ticari olarak insanlarm tiiketimine sunulan sirke pekmez ve sarabin saglik
agisindan uygun kriterlerde olup olmadig incelenmistir. Bu amag piyasada en ¢ok kullanilan {iriinlerin
numunelerinde toplam asitlik, kuru madde, pH ve 21 adet agir metal degerlerine bakilmistir. Yapilan
calisma sonucunda iiziimden elde edilen ticari gida iriinlerinde birkag¢ istisna diginda herhangi bir
uygunsuzluk gozlemlenmezken ev yapimi iriinlerde 6zellikle Fe ve Al degerlerinde TGK’ya uymayan
sonuglar bulunmustur.

Health Evaluation of Homemade and Commercial Vinegar, Molasses and Wine

Article Info ABSTRACT

One of the 17 Sustainable Development Goals, “End hunger",” aims to ensure the availability and security
Received: 05.09.2024 of food worldwide. The healthiness of food is particularly important. Many people have difficulty finding
Accepted: 21.12.2024 healthy food, so the safety of individual products is crucial. To prevent foodborne ilinesses and other health
Published: 31.12.2024 problems caused by unhealthy food, timely and effective intervention is needed. However, inadequate

control mechanisms and the pursuit of commercial profit pose a significant threat to human health. In
Turkey, grapes occupy an important place in agriculture and are regularly consumed in the form of products
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Vinegar, naturally. However, some grape-based products are not always authentic or safe due to poor production
Molasses, practices and the rush to get products to market quickly. This problem leads to substandard and potentially
Wine, dangerous foods being put into circulation, a problem seen both in Turkey and around the world. One of
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pose a serious health risk. Recent inspections have led to unsafe products being identified and recalled.
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GIRIS

Gida giivenligi insan saglig1 i¢in olduk¢a 6nem arz etmektedir. Diinyada artan niifus ve hayat
sartlar1 géz Oniine alindiginda, saglikli iiriin bulmak insanlar acisindan 6nemi g6z ard1 edilemez. Gelisen
gida sanayi iiretim teknikleri ile gida iiriinlerine karisi olan asir1 talebi karsilamak hayatidir tiriinlerin
saglikli icerikte olup olmadigmin denetlenmesinin 6nemini bu baglamda vazgecilmez kilmaktadir.
Sagliksiz gida tiiketimi sonucu olusan basta zehirlenme olmak {izere bircok hastalik mevcut olup
bunlarmn tespiti ve 6nlem alinmasi hayatidir. Giinlimiizde {irinlerin saglik yoniinden igerik kontrol
mekanizmalarinin yetersiz olusu, agikardir. Diinya genelin de bu hususta birlesmis milletlere bagh
tilkeler kendi kalkinma ve yol haritalarin1 hazirlayarak eyleme ge¢mislerdir (https://sdgs.un.org/goals).

Birlesmis Milletlerin kiiresel bir eylem plani olan ve 2015 yilinda Siirdiiriilebilir Kalkinma
Hedefleri bashig1 altinda 17 hedef baglig1 belirleyerek gelecek nesillerin ihtiyaglarimi karsilayabilme
yeteneklerini engellemeden c¢evresel, saglik, ekonomik ve sosyal alanlarda dengeyi kurmalarini
saglayarak giiniimiiz ve gelecegi giivence altina almay1 amaclamistir. Tiirkiye’de ve diinyadaki mevcut
durum degerlendirilerek 2023 yilinda Sanayi ve Teknoloji Bakanlig1 Strateji Belgesi yaymlamistir. Bu
belge icerisinde “Akilli Yasam ve Saglikli Uriin ve Teknolojileri” bashig1 altinda sektorel, teknolojik ve
saglikta doniisiim egilimleri degerlendirilmistir. Cesitli bakanliklarca ve diger katilimcilar ile bir araya
gelinerek bu galigmalar yiiriitiilmiistiir. Bunlarin sonucunda 9 stratejik hedef, 4 stratejik amag, kisa-orta
ve uzun vadeli 28 eylem ve 5 kritik proje Onerisi ortaya konulmustur. Bu belge, Tiirkiye'nin “Akill
Yasam ve Saglik” alanindaki iirtin ve teknoloji doniisiimiine yon vermek, yiiriitiillecek c¢aligsmalar
onceliklendirmek amaciyla hazirlanmistir. Ulkemizin tarimsal kalkinmasinda énemli bir paya sahip olan
iizlim sayesinde ve bundan {iretilen farkl: iiriin yelpazesine sahip olmasi giinliik yasantimizda stirekli
tilkettigimiz trenler ile ve ekonomiye kattig1 deger agisinda 6nemli bir yere sahiptir. Ayrica ¢evresel
katkilar1 ve bunlarin korunumu hakkinda da stratejiler gelistirilmesi gerekmektedir. Bu konuda da
genclerimizi bilinglendirmemiz ¢ok énem arz etmektedir (Akcay vd., 2023). Ulkemizde marketlerde
satilan driinlerin kontrolii ve agir metal igeriklerinin belirlenmesine ydnelik herhangi bir kontrol
mekanizmasi da bulunmamaktadir (Basaran, 2022). Calismamizda da goriilecegi iizere iiziimden
tiretilen ev yapimi ve ticari olmak iizere sirke, pekmez ve saraplarin saglik agisindan tehlikeli olan agir
metal igerikleri ve bazi analiz parametreleri belirlenerek gida kodeksine uygunlugu incelenmistir.

Sirke, etanoliin fermantasyonundan ana bileseni olan asetik asidi veren bir islemle islenen asidik
bir stvidir. Halkimiz her ne kadar asitlik kavramimi farkli algilasa da giinliik yagantimizin her yerinde
bulunmaktadir (Yasa vd., 2022). Asetik asit konsantrasyonu tipik olarak sofra sirkesi i¢in hacimce %4
ila %8 (%5) ve dekopaj i¢in daha yiiksek konsantrasyonlar (%18'e kadar) arasinda degisir. Dogal sirkeler
ayrica az miktarda tartarik asit, sitrik asit ve diger asitleri de igerir. Sirke eski caglardan beri
kullanilagelen Avrupa, Asya ve diger mutfaklarin vazgecilmezidir. Meyvelerden veya alkol igeren her
stvidan etanoliin asetik asit bakterileri tarafindan oksidasyonu ile sirke, bira, sarap vb. iiriinler yapilir.
Ticari sirke, hizl1 veya yavas fermantasyon islemleriyle {iretilir. Yavas yontemler genellikle geleneksel
sirkelerde (ev yapimi) kullanilir ve fermantasyon haftalar veya aylar boyunca yavas yavas ilerler. Daha
uzun fermantasyon siiresi, sirkenin anasi olarak bilinen, asetik asit bakterileri ve ¢ozlinebilir seliilozdan
olusan, toksik olmayan bir balgik birikmesine olanak tanir. Hizli fermantasyonda ise saatlerden
bahsetmemiz daha dogru olmaktadir. Sirke saglik agisinda faydali olup viicudun antibiyotigi olaraktan
karsimiza ¢ikmaktadir. Sirke iiretimindeki hile, seyreltik asetik asit ilavesi ile yapilmaktadir. Dolayisiyla
dogal sirkenin metal spektrumu, sirkenin etil alkolden mi, yoksa seyreltilmis asetik asitten mi yapildigini
belirlememizde bize yol gosterecektir. Alkollii igeceklerde yapilan analizlerin sayisi olduk¢a sinirlidir.
Literatiirde yiiksek alkollii iceceklerin agir metal icerigi ile ilgili sadece birkag ¢aligma rapor edilmistir.
Rapor edilen g¢aligmalar arasinda sarap Ornekleri nadir degildir. Literatiirdeki calismalarin biiyiik
cogunlugu Italyan ve Ispanyol saraplarina odaklanmistir. Arjantin (Lara vd., 2005; Fabani vd., 2010)
Romanya (Geana vd., 2013), Hirvatistan (Fiket vd., 2011) ve Tiirk (Elci vd., 2009; Aydm vd., 2010)
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saraplar ile ilgili ¢aligmalar azinliktadir. Ancak, Tiirkiye lizlim ve sarap iireticisi bir iilke olmasina
ragmen, Tiirkiye'de iiretilen alkollii iceceklerde agir metal analizi ile ilgili sadece birkag¢ vaka ¢aligmasi
bulunmaktadir. Bu ¢aligmalarda, ICP-MS ile farkli metal analiz yapilmustir.

Pekmez yapildigi meyveye gore degiskenlik gostermekle beraber B vitaminleri ve igerigi diger
mineraller yiliziinden iyi bir enerji kaynagidir. Direk olarak viicutta kana karistigindan kan yapici 6zelligi
de vardir. Giinliik Ca, Fe, K ve Mg gereksinimi biiyiik bir kismin1 karsilar. Yiiksek miktarda Cr igerir.
Anemik hastalarda oldukga faydalidir. Ayrica disleri ve kemikleri giliglendirici etkisi de vardir. Bagirsak
kurdu, tenya, solucan gibi bagirsak parazitlerini temizler. Iltihap soktiiriiciidiir. Karacigeri temizler.
Iyilesme siirecini hizlandirir. Hastaliklara kars: bagisiklig1 giiclendirir. Bu kadar faydalariin yaninda
ticari kazanglar ugruna ve yanlis iiretim teknikleri sonucu insan sagligi acisindan zararl olabilecek
kansorejen maddelerin olusumuna ve yiiksek diizeyde agir metal icermesi kacinilmazdir. Bunlarin
tespiti i¢in literatiirde farkli cihazlar ve metotlar kullanilarak ¢esitli zararli maddelerin miktarlari tespit
edilmeye ¢alisilmistir (Shui ve Leong, 2002; Doelsche vd., 2005; Duffus, 2002; Rada-Mendoza vd.,
2002; Topdas 2023).

YONTEM

Ankara Biiyiiksehir Belediyesi ASKi Laboratuvarinda calisma gergeklestirilmis olunup,
numunelerde toplam asitlik, pH, kuru madde miktar1 ve agir metal analizleri gerceklestirilmistir. Temin
edilen numunelerin etiketlerini verecek olursak;

Numunelerin Ana Kisaltmasi

Pekmez (Ev Yapimi) -E
Pekmez (Markalr) -H
Sirke -S

Sarap -A

Numunelerin Detayh Kisatmasi

E-1 Corum — Osmancik Pekmezi

E-2 Beypazar1 — Hirkatepe Pekmezi

E-3 Ankara — incek pekmezi
E-4 Erzincan Pekmezi
H-1 Abdurrahman Tatlic1
H-2 Torku

H-3 Segmen

H-4 Aktiirk

H-5 AOC

H-6 Uzungil

S-1 Ev Yapimi1 Ankara
S-2 Taris Marka

A-1 Sardes (Kirmiz1 Sek Sarap

Numunelerin pH degerleri WTW marka (330 / Set-1Best — Nr. 100787) pH metrenin cam
elektrodu ile tespit edilmistir. Tlim ¢aligmalarda ultra saf su ile islemler ger¢eklestirilmistir.

Toplam asit tayininde;

Pekmez: 5 g pekmez 6rnegi alinip saf su ile seyreltildikten sonra, pH 8,1 oluncaya kadar 0,1N
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NaOH ile titre edilmesi suretiyle yapilmistir. Toplam asit miktari; g/100g olarak tartarik asit cinsinden
hesaplanmigtir (Cemeroglu, 2007).

Sirke: 10 ml sirke 6rnegi yaklagik 25 ml saf su ile seyreltilir. Fenolfitalein indikatorii kullanarak
IN NaOH ile pembe renge kadar titre edilir. Harcanan 1 N NaOH’in mL’si 0.6 faktorii ile ¢arpisarak
ornekteki asetik asit miktar1 g/100 mL olarak bulunur.

Kuru Madde Tayini

Sirke Kuru Madde Tayini; 10 mL sirke 6rnegi darasi alinmis porselen kapsul (kroze) igerisinde
ve kaynar su banyasu iizerinde akiskanligini kaybedene kadar tutulmustur. 105 derecedeki kurutma
dolabinda sabit agirliga gelene kadar (2.5 saat)tutulduktan sonra desikatorde sogutulup tartilir. Sonuglar
g/L olarak belirtilir.

Pekmez Kuru Madde Tayini; Orneklerin suda ¢oziinen kuru madde orani (%), saf su ile sifir ayar1

yapildiktan sonra masa tipi Abbe refraktometresi ile dlglilmiistiir ve % olarak verilmistir (Cemeroglu,
2007).

Agwr Metal Tayini

Numunelerin agir metal analizi i¢cin ICP — MS cihazi kullanilmistir. Numunenin igerisindeki
¢Oziinmemis askida kalan partikiiller veya kati maddelerin cihaza zarar vermemesi i¢in analizden 6nce
mikrodalga da ¢oziindiirme islemi gerceklestirilmistir. 0,5 gr civari numune 0rnegine (tam gramlari alt
tabloda belirtilmistir) parcalanmasimi kolaylastirmak icin 9 mL HNOs3 eklenmistir. Tepkimeyi
hizlandirmak i¢in 1 mL H>O; eklenmistir. Son asamada 50 mL saf su eklenerek seyreltilen numuneler
mikrodalgada 55 dakika yakilmistir. Yakilan 6rnekler ICP-MS cihazina alinarak Berilyum (Be), Borun
(B), Aliiminyum (Al), Titanyum (Ti), Kobalt (Co), Nikel (Ni), Bakir (Cu), Cinko (Zn), Arselik (As),
Vanadyum (V), Krom (Cr), Magnezyum (Mn), Demir (Fe), Demir, Selyum (Se), Stronsiyum (Sr),
Molibden (Mo), Kadyinum (Cd), Kalay (Sn), Anti-mon (Sb), Civa (Hg), Kursun (Pb) gibi agir metallerin
tayinine bakilmistir (Akin ve ark., 2023, Bartolome vd., 1995; Aslam vd.,2011).

Sekil 1
Agir Metal Analizi Icin ICP-MS ve Céziiniirlestirme Isleminde Kullanilan Mikrodalga
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BULGULAR VE TARTISMA

Tiirkiye’de markette satilan ticari gida iiriinlerin agir metal igeriklerinin belirlenmesi ig¢in daha
fazla caligmalarin yapilmasi gerektigini yapmis oldugumuz bu ¢alismada agikca gérmekteyiz (Basaran,
2022; Gokirmakli vd. 2019). Calismamiz da ev yapimi ve ticari olarak temin edilen sirke, pekmez ve
sarap numunelerin toplam asit miktari, kuru madde miktari, pH degerleri ve agir metal igerikleri tablo
1-4’ de verilmistir. Pekmezde genellikle pH kriteri tatli veya eksi olma kriterini belirler. pH degeri <5.0-
6.0 tatl pekmez 3.5-5.0 > de ise eksi pekmez olarak siniflandirilir. Beypazarn — Hirkatepe Pekmezi,
Ankara — Incek pekmezi, Erzincan Pekmezi ‘den alman numunelerin pH sonuglar1 eksi pekmez
olduklarimi digerlerinin ise tathh pekmez kriterine uydugunu gostermektedir. Tiirk gida kodeksi tizim
pekmezi tebligine gore (Teblig No:2007/27) ev yapimi ve ticari olarak elde edilen {iriinlerin pH
degerlerinin uygun oldugu tespit edilmistir. Tablo 1 incelendiginde Beypazar1 — Hirkatepe Pekmezi,
Ankara- Incek Pekmezi ve Erzincan pekmezinin eksi pekmez sinifina digerlerinin ise tatl pekmez
sinifina girdigi goriilmektedir.

Tablo 1
Pekmez Numunelerin pH Degerleri

Numune pH

E-1 5,22
E-2 4,82
E-3 491
E-4 3,87
H-1 5,83
H-2 5,22
H-3 5,22
H-4 5,38
H-5 5,66
H-6 6,07

Pekmezlerde organik asitlerden fiimarik, okzalik ve izobiitirik asitler bulunmamasi gerekir.
Asitlik degerleri verilirken en ¢ok tartarik asit cinsinden hesaplanarak verilmektedir. Ev yapimi ve ticari
pekmezler incelendiginde tablo 2 de goriildigi gibi g/100g tartarik asit cinsinden toplam asitlik
degerleri verilmistir. Sirkelerde ise 4g/100 L asetik asit miktarindan daha az olmamalidir. Ev yapimi ve
ticari sirke numunesinde toplam asitllik degeri standartlara uymaktadir. Aslinda bu asitlik degeri halk
arasinda keskinlik diye tabir ettigimiz olgunun bir 6l¢iistidir.
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Tablo 2

Toplam Asitlik Tayini Degerleri

Numune Deger(g/100g)
E-1 3,75
E-2 4,50
E-3 5,00
E-4 7,50
H-1 1,80
H-2 6,25
H-3 3,25
H-4 3,75
H-5 2,75
H-6 1,50
S-1 3,89
S-2 10,52

Gida maddeleri kuru madde ve yapisindaki su olmak iizere iki kisitmdan olugmaktadir. Ortamdan
suyu uzaklastirdigimizda kuru madde kalir. Bu kisma genellikle toplam kuru madde denir. Toplam
denmesinin nedeni kuru maddenin iki ayri 6geden olusmasidir. Burada ise suda ¢oziinebilen ve
¢oziinemeyen kisim diye ayrilmaktadir. Toplam kuru maddenin suda ¢dzlinen kismina suda ¢oziiniir
kuru madde, briks ya da refraktometre degeri denir. Gidalarda; Suda ¢6ziinmeyen kuru maddeyi, seliilloz
ve nisasta gibi polisakkaritler yani biiyiik molekiilli bilesikler olusturur. Suda ¢6ziiniir kuru maddeyi ise
basta fruktoz, glukoz olmak iizere sekerler ve sitrik asit, malik asit, tartarik asit gibi organik asitler
olusturur. Sirke pekmez ve saraptaki kuru madde tayini yontem kisminda belirttigimiz sekilde tayin
edilerek tablo 3 de verilmistir. Ozellikle pekmez iiriinlerinin depolanma siiresine gére igerisindeki kuru
madde degisiminin arttig1 yapilan ¢alismalarda daha belirgin fark olusturdugu goriilmistiir.

Tablo 3

Kuru Madde Analiz Sonuclart
Numune Deger
S1 40,7 g/L
S2 26,6 g/L
E-1 4,124 g/100g
E-2 2,334 ¢/100g
E-3 3,995 ¢/100g
E-4 3,5395 g/100g
H-1 11,433 g/100g
H-2 8,639 g/100¢g
H -3 5,5 g/100g
H -4 4,467 g/100g
H -5 5,455 g/100g
H -6 12,95 g/100g
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Sekil 2
EV Yapumi Pekmez Agir Metal Igerikleri

Ev Yapimi Pekmez

2,5
1,5

0,5 ‘ |
0 | _III_ [ I _I il [ . _ ,II _II I - | ,I,_ll - I -
E1l E2 E3 E4

HBe B WA HTi BV HCr EMn HCo ENi HCu BZn mAs mSe = Sr EMo mCd HSnh ESbh mHg HPb

Ev Yapimi Pekmez

6

4 I

. I I
E1l E2

E3 E4

N

H Fe

Sekil 3
Ticari Yapimi Pekmez Agwr Metal Igerikleri

Ticari Pekmez
12

10

0 -I _|| .- ‘I d - |- II . - II A . | III - _ I| _II .

H1 H? H3 HA H5 HA

Tiirk Gida Kodeksi (TGK) Uziim Pekmezi Tebligine gore (Teblig No: 2017/8) bulasanlar
kisminda arsenik, kursun, bakir, ¢inko ve demir miktarlart baz alinmig ve sirasiyla en ¢ok 0.2-0.3-5-5-
25 mg/kg olarak belirlenmistir. Numunelerimiz incelendiginde bu degerlerin limitler dahilinde oldugu
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goriilmiistiir. Ticari olarak iiretilen pekmez tiirlerinin metal igerikleri ev yapim1 pekmezlere gore daha
fazladir. AOC marka ticari pekmezde Al ve Ti miktar diger ticari pekmezlere gore yaklasik 10 kat fazla
cikmaktadir. Bunun sebep kullanilan {iziim tiirii ve yetistigi bolgeden kaynaklanabilecegi
diisiiniilmektedir. Ticari pekmezlerde ayrica kayda deger miktarda bor igerdigi goriilmiistiir. Ev yapimi
pekmezde ticarisine gore de ¢ok fazla demir icerdigi goriilmiistiir. Bu kadar yiiksek demir ¢ikmasinin
sebebi olarak ev yapimi pekmez yapimi sirasinda kullanilan ¢oktiirme topraginin da etkisi oldugu tahmin
edilmektedir.

Sekil 4
Sirke Agir Metal Icerikleri

Sirke

40
35
30
25
20
15

10
s IR WBM
0 || -l n I o 1] ,ll_-l _n I .I| =
S3 S6

S1 S2 S4 S5

TGK Tebligi bulasanlar tebligine gore sirkede izin verilen metal degerlerini inceledigimizde Fe-
Zn-Cu miktarlarinin 10 mg/L, As ve Pb miktarlarinin 1 mg/L olarak belirlenmistir. Tiirkiye’de tiretilen
sirkelerde piyasada genelde Pb miktarinin 10 ile 300 pg/L arasinda degistigi rapor edilmistir. Sirke
ornekleri incelendiginde Tiirk Gida Kodeksi Tebligi bulaganlar tebligindeki degerleri igerinde olmasi
gereken 10 mg/L olan demir miktarinin ticari Taris marka sirkede limitler igerisinde (1,48 mg/L) iken
ev yapimi sirkelerde 13,5 ile 56,5 mg/L aras1 degistigi goriilmiistiir. Bu sonu¢ anormal olmasina karsin
kullanilan iiztimleri yetigsme yerleri ve tiretim agamalarinin etkili oldugu diigiiniilmektedir (Tiirker, 1974;

Aktan 1998).

Sekil 5
Ticari ve Ev Yapimi Saraplarda Agir Metal Icerigi
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Saraplarda TGK’ ya gore sirasiyla Pb, Cd, Cu, Fe ve As i¢in belirlenen {ist limitler 0,2-0,01-1-25
ve 0,2 mg/L olarak belirlenmistir. Ticari saraplar genellikle bu kriterleri saglamaktadir (Ousaaid vd.,
2021; Cosmulescu vd. 2022). Ancak ev yapimi saraplarda Fe ve Al degerleri ¢ok ¢ok yiiksek
seviyelerdedir. Ticari iiriinlerin iiretimi esnasinda 6zel filtreleme sistemleri sayesinde bu degerlerin
limitler dahilinde ¢ikmasi normaldir. Ev yapimi iki adet sarap orneklerimizde B-Al ve Fe miktarlarimiz
sirastyla B i¢in: 7,7 ve 55,4 mg/L; Al icin: 114,4 ve 59,5 mg/L; Fe i¢in: 63,25 ve 43,4 mg/L olarak
bulunmustur.

SONUC VE ONERILER

Uziimden elde edilen ticari ve ev yapimi gida iiriinlerinin Tiirk Gida Kodeksi limitlerine gore
degerlendirilmesi sonucunda sirke 6rneklerinde Fe miktarinin ev yapimi {iiriinlerde 10 mg/L iizerinde
oldugu goriilmiistiir. Sarap orneklerinde ticari iiriiniin agir metal iceriklerinde TGK sarap tebligine
uydugu gozlemlenirken ev yapimi saraplarda B, Al ve Fe miktarlarinin ¢ok yiiksek oldugu tespit
edilmistir. Temin edilen pekmez numunelerin tatli ve eksi pekmez siifina gore farklilik gosterdikleri
belirlenmistir. Bu durum metal igeriklerinde de degiskenlik gosterirken ev yapimi pekmez
numunelerinde sadece Fe miktarinin limitler iistiinde oldugu tespit edilmistir. Ticari 6rnekler igerisinde
ise AOC numunesinde ise Al ve Ti degerlerinin diger ticari iiriinlere goére 10 kat fazla oldugu
bulunmustur. Yapilan ¢alisma sonucunda iiziimden elde edilen ticari gida iiriinlerinde birkag istisna
disinda herhangi bir uygunsuzluk gézlemlenmez iken ev yapimu iirlinlerde TGK’ya uymayan sonuglar
bulunmustur. Ulkemizde ticari iiriinlerin kontrolii ¢esitli kurumlarimiz sayesinde kismen yapilsa da
literatiirde sadece birkag tane ¢alisma bulunmasi, bu konu tizerine biiyiik dikkat ve dnemle egilinmesi
gerektiginin bir gdstergesidir (Aydin vd. 2010; El¢i vd. 2009; Gokirmakli vd. 2019). Diinyada ise sadece
tilkelerin belli standartlarda inceledigi parametreler disinda bu gida iiriinlerinin alfatoksin igerikleri,
antibiyotik, kansorejen maddeler, bazi organik asit ve tiirevleri gibi farkli igerikleri de incelenerek
indekslenmistir. Ayrica giiniimiizde ev yapimi iriinlere olan ilgi ¢ok olmasina karsin elde edilen
tiriinlerin saglik agisindan etkileri 6zellikle tartisilmali ve incelenmelidir.
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Etik Beyan

Bu calisma Dr. Ogr. Uyesi Faysal Selimoglu damsmanhginda yiiksek lisans dgrencisi Yunus
Emin Atak’1n “iziimden elde edilen ticari ve ev yapimi1 gida iiriinlerindeki agir metal iceriklerinin tespiti
ile ticari trilinlerdeki Tiirk Gida Kodeksi’ne olan uygunlugunun belirlenmesi” baslikli yiiksek lisans
tezinin bir kismindan tiretilmistir.

Yazar Katkilan
Aragtirma Tasarimi (CRediT 1) Yazar 1 (%70) — Yazar 2 (%30)
Veri Toplama (CRediT 2) Yazar 1 (%70) — Yazar 2 (%30)

Aragtirma- Veri Analizi- Dogrulama (CRediT 3-4-6-11) Yazar 1 (%60) — Yazar 2 (%20)- Yazar
3 (%20)

Makalenin Yazimi (CRediT 12-13) Yazar 1 (%30) — Yazar 2 (%50)- Yazar 3 (%20)
Metnin Tashihi ve Gelistirilmesi (CRediT 14) Yazar 4 (%25) — Yazar 2 (%50)- Yazar 3 (%25)

Finansman

Calisma herhangi bir kurum tarafindan desteklenmemistir.

Cikar Catismasi

Calismada herhangi bir ¢ikar catismasi s6z konusu degildir.

Siirdiiriilebilir Kalkinma Amaclar1 (SDG)
Siirdiiriilebilir Kalkinma Amagclari: “2 Agliga Son”
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EXTENDED ABSTRACT

Introduction: Food safety is very important for human health. Considering the increasing population and
living conditions in the world, the importance of finding healthy products cannot be ignored. It is vital to meet the
excessive demand for food products with developing food industry production techniques, and the importance of
checking whether the products have healthy content is indispensable in this context. There are many diseases,
especially poisoning, that occur as a result of unhealthy food consumption, and it is vital to detect and take
precautions against them. Today, it is obvious that the content control mechanisms of products are inadequate in
terms of health. Countries affiliated to the United Nations have taken action on this issue worldwide by preparing
their own development and roadmaps (https://sdgs.un.org/goals). The United Nations has determined 17 target
headings under the title of Sustainable Development Goals in 2015, which is a global action plan, and aims to
secure the present and the future by ensuring that future generations establish a balance in environmental, health,
economic and social areas without hindering their ability to meet their needs. The current situation in Turkey and
the world was evaluated and the Ministry of Industry and Technology published a Strategy Document in 2023. In
this document, sectoral, technological and health transformation trends were evaluated under the title of “Smart
Life and Healthy Products and Technologies”. These studies were carried out by coming together with various
ministries and other participants. As a result of these, 9 strategic targets, 4 strategic objectives, 28 short-medium
and long-term actions and 5 critical project proposals were put forward. This document was prepared to guide
Turkey's product and technology transformation in the field of “Smart Life and Health” and to prioritize the studies
to be carried out. Thanks to grapes, which have an important share in the agricultural development of our country
and the variety of products produced from them, it has an important place in terms of the products we constantly
consume in our daily lives and the value it adds to the economy. In addition, strategies should be developed
regarding their environmental contributions and protection. It is also very important to raise awareness of our youth
in this regard (Akcay et al., 2023). There is no control mechanism for the control of products sold in markets in
our country and the determination of their heavy metal content (Basaran 2022). As can be seen in our study, the
heavy metal contents of homemade and commercial vinegar, molasses and wines produced from grapes, which
are hazardous to health, and some analysis parameters were determined and their compliance with the food codex
was examined.

Method: The study was carried out in Ankara Metropolitan Municipality ASKI Laboratory, and total
acidity, pH, dry matter content and heavy metal analyses were carried out on the sample. The pH values of the
samples were determined with the glass electrode of the WTW brand (330 / Set-1Best — Nr. 100787) pH meter.
Ultrapure water was used in all studies.

Total acid determination;

Molasses: After taking 5 g of molasses sample and diluting it with pure water, it was titrated with 0.1N NaOH
until the pH became 8.1. The total acid amount was calculated as g/100g tartaric acid (Cemeroglu, 2007).
Vinegar: 10 ml of vinegar sample is diluted with approximately 25 ml of pure water. It is titrated with 1N NaOH
using phenolphthalein indicator until it turns pink. The amount of acetic acid in the sample is found as g/100 mL
by multiplying the mL of 1 N NaOH spent by the factor of 0.6.

Determination of Dry Matter
Determination of Vinegar Dry Matter; 10 mL of vinegar sample was kept in a tared porcelain capsule (crucible)
and on a boiling water bath until it lost its fluidity. After being kept in a drying cabinet at 105 degrees until it
reached a constant weight (2.5 hours), it was cooled in a desiccator and weighed. The results are stated as g/L.
Determination of Molasses Dry Matter; The water-soluble dry matter ratio (%) of the samples was measured with
a table-type Abbe refractometer after zero adjustment with pure water and given as %. (Cemeroglu, 2007)

Determination of Heavy Metals
ICP — MS device was used for heavy metal analysis of the samples. In order for the undissolved suspended particles
or solids in the sample not to damage the device, the dissolution process was carried out in the microwave before
the analysis. 9 mL of HNO; was added to the sample sample (exact grams are given in the table below) to facilitate
its disintegration. 1 mL of H,O, was added to accelerate the reaction. In the last stage, the samples diluted by
adding 50 mL of pure water were burned in the microwave for 55 minutes. The burned samples were taken into
the ICP-MS device and the determination of heavy metals such as Beryllium (Be), Boron (B), Aluminum (Al),
Titanium (Ti), Cobalt (Co), Nickel (Ni), Copper (Cu), Zinc (Zn), Arselic (As), Vanadium (V), Chromium (Cr),
Magnesium (Mn), Iron (Fe), Iron, Selium (Se), Strontium (Sr), Molybdenum (Mo), Cadyinum (Cd), Tin (Sn),
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Antimony (Sb), Mercury (Hg), Lead (Pb) were examined. (Akin et al., 2023, Bartolome et al., 1995; Aslam et al.,
2011)

Findings and Discussion: In this study, we clearly see that more studies need to be conducted to
determine the heavy metal content of commercial food products sold in markets in Turkey (Basaran, 2022;
Gokirmakli et al. 2019). In our study, the total acidity, dry matter, pH values and heavy metal contents of
homemade and commercially obtained vinegar, molasses and wine samples are given in Tables 1-4. In molasses,
the pH criterion generally determines the criterion of being sweet or sour. A pH value of <5.0-6.0 is classified as
sweet molasses, and a pH value of >3.5-5.0 is classified as sour molasses. The pH results of the samples taken
from Beypazari- Hirkatepe Molasses, Ankara - Incek Molasses, Erzincan Molasses show that they are sour
molasses and the others meet the sweet molasses criterion. According to the Turkish Food Codex grape molasses
circular (Communiqué No: 2007/27), it was determined that the pH values of homemade and commercially
obtained products were appropriate. When Table 1 is examined, it is seen that Beypazar1 — Hirkatepe Molasses,
Ankara- Incek Molasses and Erzincan Molasses are classified as sour molasses and the others are classified as
sweet molasses.

Molasses should not contain organic acids such as fumaric, oxalic and isobutyric acids. When acidity
values are given, they are mostly calculated in terms of tartaric acid. When homemade and commercial molasses
are examined, total acidity values are given in terms of g/100g tartaric acid as seen in Table 2. In vinegars, there
should not be less than 49/100 L acetic acid. In homemade and commercial vinegar samples, the total acidity value
complies with the standards. In fact, this acidity value is a measure of what we call sharpness among the public.

Foodstuffs consist of two parts: dry matter and water in its structure. When we remove water from the
environment, dry matter remains. This part is usually called total dry matter. The reason for saying total is that dry
matter consists of two separate elements. Here, it is divided into water-soluble and insoluble parts. The water-
soluble part of total dry matter is called water-soluble dry matter, brix or refractometer value. In foods; Water-
insoluble dry matter consists of polysaccharides such as cellulose and starch, namely large molecular compounds.
Water-soluble dry matter consists of sugars, primarily fructose, glucose, and organic acids such as citric acid, malic
acid, and tartaric acid. The determination of dry matter in vinegar, molasses and wine is determined as stated in
the method section and is given in Table 3. It has been observed in the studies that the dry matter change in
molasses products, especially, increases according to the storage period and creates a more significant difference.

According to the Turkish Food Codex (TGK) Grape Molasses Communiqué (Communiqué No: 2017/8),
the amounts of arsenic, lead, copper, zinc and iron were taken as basis in the contaminants section and were
determined as 0.2-0.3-5-5-25 mg/kg, respectively. When our samples were examined, it was seen that these values
were within the limits. The metal contents of commercially produced molasses types are higher than homemade
molasses. The amount of Al and Ti in AOC brand commercial molasses is approximately 10 times higher than
other commercial molasses. It is thought that this may be due to the type of grape used and the region where it is
grown. It was also seen that commercial molasses contains a significant amount of boron. It was seen that
homemade molasses also contains much more iron than commercial molasses. It is estimated that the reason for
such high iron levels is the sedimentation soil used during the production of homemade molasses. When we
examine the metal values allowed in vinegar according to the TGK Communiqué on contaminants, the Fe-Zn-Cu
amounts were determined as 10 mg/L, and the As and Pb amounts were determined as 1 mg/L. It has been reported
that the Pb amount in vinegars produced in Turkey generally varies between 10 and 300 pg/L in the market. When
vinegar samples were examined, it was seen that the iron amount, which should be within the values in the Turkish
Food Codex Communiqué on contaminants, was 10 mg/L, but it was within the limits (1.48 mg/L) in commercial
Taris brand vinegar, while it varied between 13.5 and 56.5 mg/L in homemade vinegars. Although this result is
abnormal, it is thought that the growing places and production stages of the grapes used are effective (Tiirker,
1974; Aktan 1998). According to TGK, the upper limits determined for Pb, Cd, Cu, Fe and As in wines are
determined as 0.2-0.01-1-25 and 0.2 mg/L, respectively. Commercial wines generally meet these criteria (Ousaaid
et al., 2021; Cosmulescu et al. 2022). However, Fe and Al values are at very high levels in homemade wines.
Thanks to special filtration systems during the production of commercial products, it is normal for these values to
be within the limits. In our two homemade wine samples, B-Al and Fe amounts were found to be 7.7 and 55.4
mg/L for B; 114.4 and 59.5 mg/L for Al; and 63.25 and 43.4 mg/L for Fe, respectively.

Conclusion and Recommendation: As a result of the evaluation of commercial and homemade food
products obtained from grapes according to the Turkish Food Codex limits, it was observed that the amount of Fe
in vinegar samples was over 10 mg/L in homemade products. While it was observed that the commercial product

127



Ev Yapimi ve Ticari Sirke, Pekmez ve Sarabin Saglik A¢isindan Degerlendirilmesi

complied with the TGK wine circular in terms of heavy metal content in wine samples, it was determined that the
amounts of B, Al and Fe were very high in homemade wines. It was determined that the molasses samples provided
differed according to the sweet and sour molasses class. This situation also varied in metal contents, while it was
determined that only the amount of Fe was above the limits in homemade molasses samples. Among the
commercial samples, it was found that the Al and Ti values in the AOC sample were 10 times higher than other
commercial products. As a result of the study, no non-conformity was observed in commercial food products
obtained from grapes, except for a few exceptions, while results that did not comply with the TGK were found in
homemade products. Although the control of commercial products in our country is partially carried out by various
institutions, the fact that there are only a few studies in the literature is an indication that this issue should be
addressed with great care and importance (Aydin et al. 2010; Elgi et al. 2009; Gékirmakl et al. 2019). In the world,
in addition to the parameters examined by countries at certain standards, different contents of these food products
such as aflatoxin content, antibiotics, carcinogenic substances, some organic acids and derivatives have also been
examined and indexed. In addition, although there is a great interest in homemade products today, the health effects
of the products obtained should be discussed and examined in particular.
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