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ASSESSMENT OF AFLATOXIN B, CONTAMINATION LEVEL IN CEREALS

SOLD IN YEREVAN

Pipoyan D.A., Galoyan G.M., Hovhannisyan A.S.*
Center for Ecological-Noosphere Studies (CENS) NAS RA
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Summary

Among numerous chemical hazards cereal crops are exposed to, it is mycotoxins which deserve special attention as
chemically stable substances highly resistant to any processing. One of the most widespread mycotoxins causing a grave
health hazard both in humans and animals are aflatoxins emphasizing aflatoxin B, which is known as the major contaminant
of animal feed, raw foodstuff and food. The research goal was to assess levels of aflatoxin B, contamination of cereal crops
consumed in Yerevan. The results obtained have indicated that actual contents of aflatoxin B, in the tested samples of cereal
crops consumed in Yerevan do not exceed permissible limits set by national standards.

Introduction

According to recent data,
some 25 % of crops produced all
around the world are affected by the
growth of mold and microscopic
fungi. According to FAO data
(Food and Agriculture Organization
UN), annual microscopic fungi-
caused loss of food products
exceeds 10 % [1, 2]. It has already
been sufficiently documented that
mycotoxins are a global hazard
associated with food production
[3, 4] and that major factors
contributing to occurrence of
microscopic fungi include climatic
conditions and namely droughts,
high temperatures, prolonged
storage and inappropriate terms of
transportation of food and feed (2,
5].

Today, over 250 invisible
microscopic mold fungi species
are known to produce mycotoxins
i.e. toxic substances extremely

hazardous to humans and animals.
Most mycotoxins are crystalline
substances stable over a wide
temperature range easily
soluble in organic solvents [2].
Most of such mycotoxins pose a
threat to human and animal health,
induce acute and chronic

and

may
mycotoxicoses [6]
proven to be immunodepressive,
mutagenic, teratogenic etc. both
in human and animals [4, 7, 8].
One of the most widespread
mycotoxins causing a grave health
hazard both in humans and animals
and having a negative economic

and have

impact on agriculture are aflatoxins
emphasizing aflatoxin B,. The latter
is recognized as major contaminant
of animal feed, raw foodstuff and
food products [2, 8, 9].

Following a conclusion drawn
by SCF (Scientific Committee for
Food UN) in 1994, aflatoxins are
defined as genotoxic carcinogens

* david.pipoyan@cens.am, gayane.galoyan@cens.am, astghil.hovhannisyan@gcens.am

[3]. Also, it is worthy to note
that the International Agency
for Research on Cancer has
attributed mycotoxins to the 1st
group of carcinogenic substances
hazardous to humans and animals
and that cancer occurrence risk is
particularly high in those infected
by a hepatitis B and C virus [1, 3,
10].

Commonly, aflatoxins attack
cereal crops, legumes, nuts, coconut
powder and coffee both ground and
beans, etc., whereas some of them
may enter milk, meat and eggs
via animal feed [1, 2, 4, 6, 8, 9].
In this respect animal feed control
is essential to ensure substantial
reduction of mycotoxins-induced
contamination risks to animal-
origin food [6]. It is impossible
to fully remove mycotoxins from
a food chain, so a number of
countries have defined maximum
levels (ML) for main mycotoxins
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set in regulatory standards (RS)
[1, 2, 7). Permissible contents
of mycotoxins in cereal crops
and animal feed are regulated
by EU, RA and EACU technical
requirements [11, 12, 13, 14].

One should stress that the
issue of mycotoxic contamination
is topical to Armenia, too, as the
country imports the major part of
cereals which are widely consumed
by local people. So, in 2015 the
Informational-Analytical ~ Center
for Risk Assessment of Food Chain
(JACRAFC) CENS for the first
launched a monitoring research
aimed at assessment of levels
of aflatoxin B, contamination of
cereal crops consumed in Yerevan.

Material and Method

Prior to the research, the staff
of IACRAFC CENS had developed
relevant SOPs based on the
accepted international standards.
Then in September 2015 a total of

2 samples of some cereals: rice,
wheat, buckwheat and maize -
were collected from Yerevan’s two
food markets (“Komitasi” and Ne
2) and two supermarkets (SAS and
Yerevan City) widely attended by
the city community. Determination
of Aflatoxin B, in the collected
samples was performed at the
JACRAFC CENS.

It should be mentioned that
presently quality and quantity of
mycotoxins in food and feed is
determined by different analytical
methods and particularly by various
kinds of chromatography (HPLC)
and enzyme-linked immunosorbent
assay (ELISA) methods of analysis

102

Table
Actual aflatoxin B, in cereal crops, ma/kg
Maximum Levels of aflatoxin B, mg/kg
: Regulatory Standards
Kind of ¥
re— Code of sample RA.EACU EU
0.005 0.002
Actual aflatoxin B, mg/kg
Nel, Ne2, Nod <LOD
Ne3, Ne5, Neb n/d
Rice Ne7 0.00226
Ned 0.00311
NeY- NelO 0.00131- 0.00188
Nell- Nel7 <LOD
Wheat
Nel8- Ne20 0.0012- 0.00142
Ne2] n/d
Buckwheat
Ne22-Ne30 0.00106 - 0.00189
. Ne3 1-Ne39, Nedl <LOD
Maize
NodQ, Nod2 n/d
[l, 15]. So, in our research contents of aflatoxin B, in all
qualitative ~ and quantitative  these samples is below 0.001 mg/

determination of aflatoxin B,
was also performed through the
ELISA method according to
RIDASCREEN®aflatoxin B, 30/15
Ne R1211 guideline [16]. LOD of
the method (Limit of Detection)
has been estimated 0.001mg/kg.
Data analysis was done employing
RIDA® SOFT Win and Microsoft
Excel softwares.

Results

Actual contents of aflatoxin B,
in the analyzed cereal crop samples
are provided in Tab. below Data
obtained were then collated with
MLs as listed in both national and
international RS including those of
EACU and EU [11, 12, 13, 14].

As seen from Tab., rice
samples Nel, Ne2, Ne4, wheat
samples Nell to Nel7, and maize
samples Ne31 to Ne39, Ne41 do not
exceed LOD, i.e. the determined

kg. Aflatoxin B, was not detected
in rice samples Ne3, Ne5, Ne6,
a buckwheat sample Ne2l, and
maize sample Ne40, Ned2. The
actual contents of Aflatoxin B, in
rice samples N7 and Ne8- 0.00226
and 0.00311 mg/kg, respectively,
overstepped EU ML 0.002 mg kg,
but met national standards (0.005
mg/kg). Also, concentrations of
aflatoxin B, were determined inrice
samples Ne9 and NelO (0.00131
and 0.00188 mg/kg, respectively),
wheat samples Nel8 to Ne20 (min.
0.0012 — max. 0.00142 mg/kg),
buckwheat samples Ne22 to Ne30
(min. 0.00106 — max. 0.00189
mg/kg). However for the studied
period, these values exceed neither
national nor EU standards.

Conclusion
The obtained research data
enable us to conclude that actual
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contents of aflatoxin B, in cereals
samples collected from Yerevan’s
two widely attended food markets
(“Komitasi” and N2) and two
supermarkets (SAS and Yerevan
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City) range within permissible
levels established by RA, EACU
and EU safety standards for
cereals. Only 2 rice samples out
of 42 cereal samples did not meet

EU food safety standards. Initial
data highlighted in this article
are presently being compiled as a
relevant database to support this
continuous research.
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ppwywlwgyws hbwnwgnunnipnllbpp gntg wnylight, np bplwl pwnwenid Jwswednn hwgwhunnhluyhl
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OIEHKA 3ATPA3HEHHOCTH A®JIATOKCHHOM B, 3IAKOBBIX KYJIETYP NIOTPEBJIAEMBIX B I
EPEBAH

Tunosin I.A., Fanosu .M., Oranecsin A.C.
I[enmp axonozo-noocepvix uccnedosanui HAH PA

KAtoaeBble CI0BA: J1AKOGbIE KYIbMYPbl, ONACHOCb, MUKOMOKCUNEL, agnamokcui B,

KpaTtkoe conepxanne

Cpedu MHOZOMUCTEHHBIX XUMUYECKI: ORACHOCMEN, KOMOPEIM nodGEP2aIOMEs JAKOBbIE KYIIbMYphl, 0coboe eHuMAanue
3ACTYHCUBAIOM MUKOMOKCUHBL 6 CUY CB0EU YCMOUYUBOCMU K PASHBIM Smanam nepepabomxu. Hz MUKomoxcunos 0cobo
ONACHYIMU 0TS 300POEBA KAK MOOEI], MAK U AHCUBOMHBIX CHUMAIOMCS AGNAmOKCUHbL U ocobenno agnamoxcun B . Ilocnednuu
u3GeCmen KaK OCHOBHOT 3A2PA3NUMENs NUYEB020 CEiPbS, NepepabomaHHbIX N essix npooykmos u xombuxopma. Llens
OaHHO20 UCCNEOVBAHUA - OYEHKA YPOSHEN 3a2PAIHEHUA AgIAMOKCUHOM B, snaxosbix kynemyp, nompebnaemuix 6 2. Epesan.
TTonyuennbie pesynsmame CeudemensCmeyion 0 moM, ¥mo gakmuyeckoe codepacanue agnamoxcuna B, 6 uccnedoearnbix
npobax camblx NONMYIApHLIX 6 2. Epesan 31aK0e He npesviuiaem donycmumble HOpMbL, YCIMAHOBNEHHbIE HAYUOHATLHBIMU
cmaHoapmamit,

Lunnilifwé Einwwagpnipiwl 12.04.2016 p.
Jwutwinywé £ mwqunga;wb 15.04.2016 p2..
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