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Summary

In this study the total 304 cheese samples (85 white cheese, 75 kashar cheese, 62 civil cheese, 82 cream cheese) were
examined in terms of AFM1. The AFM1 content and concentrations of the samples were researched by competitive ELISA
method. Determinable limit was 50 ng/kg and it was determined that white cheese samples included 82.4% AFM1, kashar
cheese samples 80%, civil cheese samples 19.4% and cream cheese samples 84.2%. According to European Commission limit
(250 ng/kg), the sample incidence exceeding the acceptable limits were 27.1%, 34.7%, 17.1% in white cheese, kashar cheese
and cream cheese samples, respectively. The sample ratio exceeding the limits regulated by Turkish Food Codex (500 ng/kg)
was determined in white cheese, kashar cheese and cream cheese samples as 16.5% (14/85), 14.7% (11/75) and 6.1% (5/82)
respectively, any sample exceeding these limits was not met in civil cheese samples. As understood from these results, high
AFM1 level determined in some cheese types is an important problem threatening the public health in Turkey.
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Turkiye (Erzurum)’'de Tiiketilen Bazi Peynir Cesitlerinde Aflatoxin M1
Seviyesinin Belirlenmesi

Ozet

Bu calismada toplam 304 peynir érnegi (85 beyaz peynir, 75 kasar peynir, 62 civil peynir, 82 krem peynir) AFM1 yéninden
incelendi. Orneklerin AFM1 icerigi ve konsantrasyonu kompetitiv ELISA metoduyla arastirildi. AFM1’in belirlenebilir limiti 50
ng/kg olup, beyaz peynir érneklerinin %82.4, kasar peynir érneklerinin %80, civil peynir érneklerinin %19.4 ve krem peynir
drnekKlerinin ise %84.2’Unde bu maddeye rastlandi. Avrupa Komisyonu'na gére AFM1 y6ninden yasal limitleri (250 ng/kg) asan
numune orani beyaz peynir, kagar peynir ve krem peynir érneklerinde sirasiyla %27.1, %34.7, %17.1 olarak belirlendi. Turk
Gida Kodeksi'ne goére yasal limitleri (500 ng/kg) asan numune orani beyaz peynir, kasar peynir ve krem peynir 6rneklerinde
sirasiyla %16.5 (14/85), %14.7 (11/75) ve %6.1 (5/82) olarak belirlenirken civil peynir numunelerinde s6zkonusu limitleri asan
numuneye rastlanmadi. Bu sonuclardan anlagilacag! gibi yiksek AFM1 duzeyi Turkiye'de halk saghgint tehdit eden énemli bir
problemdir.

Anahtar soézciikler: AFM1, Peynir, ELISA

INTRODUCTION

Aflatoxins are toxic metabolites produced by fungi,
eg, Aspergillus flavus *, A. parasiticus and A. nomius. A.
flavus produces only B aflatoxin, while the other two
species produce both B and G aflatoxins. Aflatoxins

contaminate the feeds, especially cereals and oilseeds
both in the pre-harvest and postharvest seasons. They
present toxigenic, carcinogenic, teratogenic and
mutagenic potential **. Aflatoxin B1 (AFB1) and aflatoxin
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M: (AFM1) are classified as human carcinogen in group 1
and 2B, respectively *. There is a linear relationship
between the amount of AFM: in milk and AFB: in feed
consumed by animals. It has been reported that 0.3-
6.2% of AFB1 in animal feed is transformed to AFM: and
excreted in milk ®. AFM: is comparatively stable during
pasteurization, sterilization, preparation, and storage of
various dairy products *°. Most of the developed countries
have regulated the maximum permissible levels of AFM1
in milk and milk products, which vary from country to
country *°. The European Commission (EC) has approved
a maximum admissible level of 250 ng/kg for AFM in
cheese ™. However, the Turkish Food Codex (TFC), has
accepted 500 ng/kg as the action level for AFM1 ™.

Although there is some information about the
occurence of AFM: white, kashar and cream cheese
there is not enough information about the occurence of
AFM: in civil cheese in Turkey. For this purpose, this
study was designed to determine the presence and
levels of AFM: in white, kashar, civil and cream cheese
that especially sold and consumed in Erzurum province
of Turkey, and to compare the results with the legal
regulations for AFM legislated by EC and TFC.

MATERIAL and METHODS

Samples

In this study the total 304 cheese samples (85 white
cheese, 75 kashar cheese, 62 civil cheese, 82 cream
cheese) put up for sale in various places in Erzurum
between the dates September 2006 - September 2007
were examined in terms of AFMa.

Methods

AFM1 concentrations of the samples were analyzed
by competitive ELISA (RIDASCREEN Aflatoxin M1, R-
Biopharm) as procedure described by R-Biopharm
GmbH *. The samples were evaluated according to the
RIDAVIN computer program prepared by R-Biopharm.
According to the instructions for use of the RIDASCREEN
kit; the lower detection limit was 50 ng/kg. The statistical
analysis was performed by SPSS Statistical Program.

RESULTS

In this study a total of 304 cheese samples including
85 white cheese, 75 kashar cheese, 62 civil cheese and
82 cream cheese were analysed for AFM1 with the
competitive ELISA.

The occurrence and the distribution of AFM1

concentration in various ranges in cheese samples are
presented in Table 1.

Aflatoxin M1 was found above measurable level (50
ng/kg) in 82.4% (70/85), 80% (75/65), 19.4% (12/62) and
84.2% (69/82) of white cheese, kashar cheese, civil
cheese and cream cheese samples, respectively. Another
expression of the results, it was found that 17.7%
(15/85) of white cheese, 20% (15/75) of kashar cheese,
80.7% (50/62) of civil cheese and 15.9% (13/82) of
cream cheese have no AFM1 in detectable level by
ELISA. According to the European Commission limit
(250 ng/kg), 23 (27.1%), 26 (34.7) and 14 (17.1)
contaminated white, kashar and cream cheese samples
had AFM1 in concentrations in excess of the maximum
tolerance limit, respectively. The sample ratio exceeding
the limits regulated by Turkish Food Codex (500 ng/kg)
was determined in white cheese, kashar cheese and
cream cheese samples as 16.5% (14/85), 14.7% (11/75)
and 6.1% (5/82) respectively, any sample exceeding
these limits was not met in civil cheese samples. AFM1
content of positive cheese samples were determined as
minimum 51 ng/kg, maximum 860 ng/kg and mean
263.4+198.1 ng/kg.

In other studies made on various cheeses, presence
and level of AFM1 were showed in Table 2.

DISCUSSION

Milk and dairy product have an important place in a
healthy human diet since they are good sources calcium
and proteins. The production and consumption of cheese
is widespread in Turkey. AFM1 has affinity to casein of
milk. Therefore AFM1 concentration is higher than in
corresponding milk **. For these reasons, cheese could
be the most potent source of aflatoxin among dairy
products. In some studies made on cheese, AFM: was
determined in high or low levels in some of them but
it was not able to be determined in some cheese
samples ** (Table 2).

In our study AFM1 was determined in 216 of the total
304 cheese samples. AFM1 incidence determined as
71.1% (216/304) in cheese samples is high. It is known
that this situation can be sourced from the feeds of
animals from which milk is got become contaminated
with aflatoxin or Aspergillus spp. This information was
verified by Bakirci ** who determined high amounts of
AFMz1 in raw milk samples in spring months. While the
findings got in our study are in parallel of the studies **
stating that they determined AFM1 in cheese samples in
various levels, they are contradicts with the data %
stating that this substance was not met in determinable
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limits in cheese. It was stated that these variations
between the data could be sourced from the difference
of AFM1 level in milk used in the production due to
seasonal changes “"**% and from different operation
and analysis methods ***.

That AFM1 determined in civil cheese in relatively
low levels (mean; 66.8+22.6 ng/kg) is in accord with the
studies in which AFM1 can not be determined in some
civil cheese types such as Konya moldy tulum cheese
(its original name is Konya Kiflii Tulum) and Erzincan
moldy tulum cheese (its original name is Erzincan Kuflu
Tulum) »?%*,_ In this study the samples ratio (20.7%)
exceeding the EC legal limits is similar to the findings of
researchers **?** The AFM1 levels exceeding the TFC
legal limits (500 ng/kg), also were lower than the
reported results by Sarimehmetoglu et al.”’, Tekinsen
and Tekinsen #, Ardic et al.?, Kamkar *, and were similar
to the results reported by Orug and Sonal ** and Seyrek .
This similarity can be sourced from the highness of
AFM1 level regulated by TFC. It was concluded that
AFM1 incidence determined in white, kashar and cream
cheese were quite higher than legal limits, so it could
form an important risk for health. But there isn’t a
sample in civil cheeses exceeding legal limits, it might be
said that civil cheese can carry less risk in terms of AFM1
content.

In conclusion, AFM1 determined in high levels in
theree cheese types in the present study and the other
researchs made in Turkey show that this subject is still
an important public health problem in Turkey. So the
public health authorities should train the farmers, dairy
companies and dairy product consumers on the potential
health results of aflatoxins. Moreover the prevention of
aflatoxin formation in feeds is very important. Because
the consumption of contaminated feeds by dairy
animals causes AFM1 formation in milk. So the easiest
and shortest way to deal with this problem is reducing
the AFB1 concentration in animal feed by improved
processing and storage practices. For this, it is necessary
to control well the feeds given to dairy animals and to
reduce AFB1 amount permitted to take place in feeds to
lower levels. In addition, it is considered that food
substances should be produced and kept in convenient
conditions to prevent aflatoxin formation.
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