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Summary: The study was undertaken to determine the presence and levels of aflatoxin M1 (AFM1) in cheeses produced by
dairy ewe’s milk in Urfa city of Turkey. Fifty samples of cheese were analyzed for the occurrence of AFM1 using TLC. The cheese
samples were purchased randomly from different markets. The presence of AFM1 was detected in concentrations between 20-2000
ng/kg in 14 of 50 samples (28%). Altogether, 5 cheese samples (10%) were found to have levels that exceed the legal limits of 250
ng/kg established by the Turkish Food Codex. It was therefore concluded that, widespread occurrence of AFM1 in ewe’s milk cheese
samples produced in Urfa city were considered to be possible hazards for human health. Continuous surveillance programme may be
warranted to monitor regularly the occurrence of aflatoxins in foods and foodstuffs which consumed by human.
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Tiirkiye’nin Urfa ili’ndeki koyun siitlerinden iiretilen peynirlerde aflatoksin M1 diizeylerinin
belirlenmesi

Ozet: Bu calisma Tiirkiye’nin Urfa Ilinde koyun siitlerinden iiretilen peynirlerdeki Aflatoksin M1’in diizeyleri ve sikligimni
belirlemek i¢in yapildi. Bunun i¢in 50 adet peynir numunesi TLC kullanilarak Aflatoksin M1 yoniinden analiz edildi. Peynir
ornekleri farkli satis yerlerinden rastgele toplandi. Bunlardan 14’iinde (%28) aflatoksin M1 varlig1 20-2000 ng/kg arasinda saptandi.
peynir numunelerinin 5 tanesinin (%10), Tirk Gida Kodeksi tarafindan bildirilen yasal tolerans limitlerinin iizerinde oldugu
belirlendi. Boylece Urfa ilinde koyun siitiinden iretilen peynirlerdeki aflatoksin M1’in yaygin oldugu ve insan sagligmna zararlt
olabilecegi sonucuna varildi. Bunun i¢in insanlar tarafindan tiiketilen ve mikotoksinler yoniinden riskli olan gidalarin diizenli bir

program dahilinde resmi otoriteler tarafindan kontrol edilmesi gerekmektedir.

Anahtar sozciikler: Aflatoksin M1; peynir; TLC.

Aflatoxins produced by fungus such as Aspergillus
flavus, A. parasiticus and Penicillium puberulum are
genotoxic and cytotoxic carcinogens. When lactating
mammals, such as cows, sheep and goats, are fed with
feedstuffs containing aflatoxin Bl (AFB1) and B2
(AFB2), these metabolites can be converted to aflatoxin
M1 (AFM1) and M2 (AFM2) (3).

About 1-2% of AFBI1 in animal feed is transformed
to AFM1 in milk with variatons from animal to animal,
from day to day and from one milking to the next and
when the intake of AFBI is stopped, the AFMI
concentration in the milk decreases to an undetectable
level after 72 h (14).

AFMI1 had a resistant to thermal inactivation used
during food processing procedures such as pasteurization
and sterilization. Storage of various dairy products was
not effective in the reduction of this toxin (2). Thus, if

raw milk contains AFM1 cheese made from such milk
will also contain AFM1.

To protect consumers, particularly children, from
contaminated milk and dairy products, several countries
have established legislation to regulate the levels of
AFBI in feeds and AFM1 in milk and cheese. The EU
(European Union) and Turkish legal limits for AFM1 in
milk and cheese are 50 ng/L and 250 ng/kg, respectively
(13)

The purpose of this survey was to determine the
natural occurrence and levels of AFMI in samples of
ewe’s milk cheeses produced in Urfa city, Turkey. This
paper reports the data of first survey on the presence of
AFML1 in ewe’s milk cheeses, in Urfa city of Turkey.

Samples: During the period of July-August 2005,
total of 50 samples of commercial ewe’s milk cheeses
were randomly purchase from different markets in Urfa,
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Turkey and transferred to the laboratory in plastic bags
under cold chain and stored at 2-4 °C until being
analyzed.

Reagents: All reagents were analytical quality and
purchased from Merck.

AFM]1 standard: Stock solution for AFM1 (obtained
from Sigma Chem.) was prepared in chloroform in 1
pg/ml concentration and is kept frozen -20 °C. It was
diluted in chloroform at proper concentrations (final
concentration became 0.05 pg/ml) before using. This
solution was well sealed and stored in a dark place at
room temperature and was not used longer than 14 days.

Apparatus: Thin layer plates; Cut plates measuring
10x10 cm from the thin layer plates, Silica gel 60
(Merck, dimensions 20x20 cm?, thickness 0.2 mm) was
used in this study.

Ultraviolet lamp,; An ultraviolet (UV) lamp with
254 and 364 nm wavelengths was obtained from
CAMAG.

Methods: Each sample was analyzed by thin layer
chromatography (TLC) for AFMI1 levels by the
technique described by Stubblefield (1979) and Kaya
(1982). This method is a semi-quantitative method.
AFM1 was extracted from the samples with acetone and
diatomaceous earth. The extract was purified using
column chromatography; finally the extract was
evaporated to a known volume, and subjected to a two-
dimensional TLC. AFMI1 levels in cheeses were
expressed as microgram per kilogram (ppb). The lowest
detection limit of the method used is 0.02 pg/kg (ppb)
and recovery value is 85.6%. The amount of aflatoxin
was estimated visually by comparing the fluorescence
intensity of AFM1 from the sample with that of one or
more amounts of AFM1 standard. The identity of AFM1
was confirmed by the formation on the plate of a
derivative using trifluoroacetic acid and comparison of
the thin layer chromatographic properties of the
derivatives of the sample spot and the standard.

Results are shown in Table 1.

Table 1. Levels of AFM1 in ewe’s milk cheeses.
Tablo 1. Koyun siitiinden yapilmis peynirlerdeki AFM1 miktari.

Samples  Levels of Distribution of samplesJr
tested positive
(n) samples
<20* 21250  251-2000
50 28% (14)  72%(36)  18% (9) 10% (5)

1. nglkg
¥: distribution of negative samples

While no AFM1 was found in 36 samples (72%),
14 samples (28%) were found to contain AFMI1 at
variable levels. The AFM1 levels were higher than the

limits of Turkish Food Codex (250 ng/kg for cheese) in 5
positive (10%) cheese samples.

AFMI in cheeses may be hazardous to human,
particularly children. For this reason, there are many
studies concerning the presence of AFMI1 in dairy
products. Seyrek (2001) showed that of a total of 110
cheese samples, 9 did not contain AFMI1, while 101
samples were found to be contaminated with AFM1 in
the range of 10-2000 ng/kg. It was reported that 5.5% of
the samples had greater levels of AFMI1 than the
permissible levels. Sarimehmetoglu et al. (2004) detected
in 327 (81.75%) of 400 cheese samples AFMI
contamination. The number of cheese samples which
exceeded the legal limits of 250 ng/kg was 110 (27.5%).
Oruc and Sonal (2001) examined AFM1 levels in milk
and cheese from Bursa, Turkey and found in 89.5% of
cheese samples with range of 0-810 ng/kg. Dagoglu et al.
(1995) analysed 75 white cheese samples and AFM1
contamination was 42%.

Gurses et al. (2004) examined AFM1 levels in some
cheese types (23 white cheeses, 14 Kashar cheeses, 11
Tulum cheeses, 9 civil cheeses and 6 Lor cheeses) from
Erzurum, Turkey and found in 44.44% of cheese samples
with range of 2-202 ng/kg. This situation is positive for
the microbial quality of some cheese types produced in
Turkey.

As is seen, the levels of contamination of cheese by
AFMI1 seem to vary in many studies. These variations
may be related to different reasons such as cheese
manufacturing procedures, different milk contaminations,
type of cheese, conditions of cheese ripening and the
analytical methods employed. In addition, AFM1 level in
the milk is significantly affected by the geographical
region, the country and the season. It is demonstrated that
summer milk was less contaminated than milk produced
in the winter season (5). Thin layer chromatography
(TLC), high performance liquid chromatography (HPLC)
and enzyme linked immunosorbent assay (ELISA) are
the most common techniques for detecting AFM1 in milk
and dairy products. Therefore, differences between these
techniques may affect the results of different studies by
different investigators (1).

These differences may be related, not only to the
use different analytical methods for AFM1 determination
but also to different recoveries of AFM1 related to the
chemical composition of the cheeses. Another aspect to
be taken into account is the use different processing
methods for cheese manufacture. The presence of AFM1
in cheese may be due to the fact that on one hand this
toxin binds to casein and, on the other hand, a part of the
whey remains trapped in curd (8). Additionally, the
method used this study is a semi quantitative and
screening test and therefore results must be confirmed by
HPLC.
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In conclusion that the level of contamination of the
cheese samples with AFM1 observed in this study was
high. For this reason, animal feeds should be checked
regularly for AFBI and storage conditions of feeds must
be taken under strict control. At the same time
surveillance programs must be and
widespread for feedstuff and milk across the country.

continuous
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