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INTERNATIONAL
SCIENTIFIC
CONFERENCE

On November 2 through 3 of 2017 the international scientific
conference on “Current Problems of Agricultural Development in the
Republic of Armenia” was held.

The conference, which is already a tradition, was held for the 17th time.
The representatives of higher educational institutions and research
institutes of Armenia took part in the conference. V.I. Aranchiy, Rector
of Poltava State Agrarian Academy had a report on the topic of
“Conceptual Foundations for Providing Sustainable Innovative
Development in Agricultural Enterprises in a Market Economy” in the
plenary session.

The conference was held in the following sections:
*Plant and vegetable growing
* Edaphology and agriculture
*Viticulture, pomiculture and plant protection
* Animal husbandry
*Veterinary science
* Mechanization of agriculture
e Land resources management, land planning and amelioration
* Technology of Agricultural Products’ Processing
e Agrarian Economics
*Humanities

The conference program included 165 papers and the majority of them
is recommended for publication.




UCCNENOEARUE TEIHCNOMYECKOIO MPOUECCA MNPUIMOTOBNERNUS BURA
U8 TOMURAMEYRA

A.A.HepcucsH
HaunoHanbHbIN arpapHbIi yHuBepcuTeT ApMeHUn

MpuBeneHbl pesynbratbl UCCNENOBaHWUNA, KacalmMxcs nepepaboTkM OYMLLEHHBIX U U3MENbYEHHbIX  KryOHen
TonMHamMbypa BOLHOW 3KCTPaKUMEN, KMCIOTHOW rmaponm3auuein u CrylweHMeM MULLEBOM XXMAKOCTU ANs MOSyyYeHus
YrNeBO4OPOA cCoaepXalLer cpeabl.

MpencTaBneH HOBLI METO MPOWM3BOACTBA HaTyparbHOro BMHA M3 TonMMHaMOypa, OCHOBAHHLIN Ha OpoOXeHuK
YrNeBOL4OPOA coaeprKaLlen cpeabl.

UDC: 631.95:633.11

DIETARY EXPOSURE OF AFLATOXIN 31 VIA CONSUMEPTION
OF CEREALS IN YEREVAN

D. Pipoyan, A. Hovhannisyan, S. Stepanyan, E. Ghrejyan
Center for Ecological-Noosphere Studies NAS RA

Keywords: Mycotoxins, aflatoxin B1, dietary exposure assessment, semi-quantitative food frequency questionnaire
(SFFQ), cereal corps

M any studies have indicated that 25% of crops produced in the world are contaminated with different species of mold and
microscopic fungi (Kouadio, 2013). Mycotoxins are fungal metabolites that can be produced in crops and other food
commodities both in pre- and post-harvest periods and usually are not eliminated during food processing (Raad et al., 2007).
They are considered to be the most important chronic dietary risk factor which is higher than syntheic contaminant, plant
toxins, food additives, etc. (Raad et al., 2007; Bennett and Klich, 2003). The most frequently detected mycotoxins in food and
especially in cereal crops are aflatoxins (AFs) which are secondary metabolites produced mainly by two species of the fungal
genus Aspergillus: A. flavus and A. parasiticus (EFSA, 2007; Tam et al., 2006). AFs are mutagenic, carcinogenic, teratogenic
and genotoxic and can cause acute and chronic toxicity in humans (EFSA, 2013). There are four types of Aflatoxins: B1, B2,
G1 and G2 which were detected in cereal crops (van Egmond et al., 2007). However, aflatoxin B1 (AFB1) is the most
frequently detected one and was included in Group 1 as a human carcinogen (WHO IARC, 2002; Jager, 2013). That is why for
many countries it is essential to protect food from these contaminants and assess the exposure to humans (EFSA, 2013). It
should be stressed that the issue of mycotoxin contamination of food is typical to Armenia, too, as the country imports most of
its cereals (FAO, 2005).

Our previous investigation has indicated that contamination level of AFB1 in cereal crops such as rice, buckwheat, maize and
wheat sold in markets of the city of Yerevan ranged from 1.06 to 3.11 pg/kg, though the maximum acceptable limits did not
exceed inthe samples (Pipoyan etal., 2016). It was the first attempt to carry out exposure assessment of AFB1.

The goal of this research is to assess dietary exposure of an adult urban population of Yerevan to AFB1 through consumption
of cereal crops such as rice, buckwheat, maize and wheat.

The cereal consumption data was obtained by conducting a semi-quantitative food frequency questionnaire (SFFQ) with
individual foods for estimating average dietary exposure (FAO/WHO, 2005; EFSA, 2009). The survey lasted for four months
from February to June 2016 in twelve districts of the city of Yerevan. In this research the adult population from 18 - 65 years old
was included.
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The food frequency questionnaire included a structured list of twelve individual foods including rice, buckwheat, maize and
wheat. For each food, the respondent was asked to estimate the average number of times the food was consumed as well as
the average portion size of consumption. The SFFQ included six options for consumption frequency: “every day”, “three times
a week”, “once a week”, “once a month”, “not consumed”, and “other”. The consumption portion also included six options:

» o« » o« » o«

“small plate”, “middle sized plate”, “large plate”,

» o«

deep plate/bowl”, “small bow!”.

Afterwards, the survey data was entered into SPSS software (IBM SPSS Statistics Version 22) and statistical analyses were
carried out.

The concentrations of AFB1 in cereal crops were obtained from our previous study. The ELISA method was used to determine
AFB1 concentrations in rice, buckwheat, maize and wheat. LOD of the method has been estimated to be 0.001mg/kg
(Pipoyan et al., 2016). According to Global Environmental Monitoring Scheme (GEMS/Food-Euro,1995) if fewer than 60% of
results are less than the LOD, then the result can be estimated by setting all n/d (not detected) and less than LOD values
equal to LOD/2. Taking into consideration this fact, LOD = 0.5 was chosen for further calculations.

Using the values of the average daily intake of cereal crops and AFB1 concentrations, exposure assessment was calculated
using the following equation:

_cx DI

E="Bw

Where E is the daily exposure to AFB1 calculated in ng/ kg bw /day, C is the concentration of AFB1 in the determined samples
calculated in ug/kg, Dl is the daily intake of cereals measured in grams and BW is the average body weight (75 kg).

Overall, 1412 people took part in the survey from all twelve districts of Yerevan. Participants included 614 men and 798
women. Average Daily Intakes were calculated for cereals separately (Table 1).

Table 1. Average Daily Intake Values for Cereal Crops Calculated in Grams

Cereals Average Daily Intake per Year
Rice 33.6
Buckwheat 30.4
Maize 20.7
Wheat 14.6

From the statistical analyses it was calculated that the most commonly consumed products were rice and buckwheat. Rice
constitutes approximately 33.80 % and buckwheat constitutes 30.64 % of average daily cereal crop consumption for an adult
urban population (Figure).

14.71% B Wheat daily intake

20.85%

Buchwheat daily intake

H Rice daily intake

B Maize daily intake

Figure. The Share of Rice, Buckwheat, Maize and Wheat in Average Daily Cereal Crop Consumption
for an Adult Urban Population (in Percentages)



The sum of cereal crops exposure is 1.52 ng/ kg b.w./day (Table 2), which is 1.5 times higher than the toxicological reference
value of AFB1 defined by Scientific Committee on Food (SCF) and Expert Committee on Food Additives (JECFA) which is 1
ng/kg b.w./day (0.001 pg’kg bw/day) (Leblanc, 2005).

Table 2. AFB1 Exposure Assessment in ng/kg b.w./day

Cereals Exposure
Rice 0.644
Buckwheat 0.592
Maize 0.138
Wheat 0.146
Total 1.52

Taking into consideration all of the above, it is possible to note that the daily intake of AFB1 via consumption of cereal crops, in
particular rice, buckwheat, maize and wheat, consumed by Yerevan population exceeds the toxicological reference value for
AFB1. Hence, the intake of AFB1 through cereal crops poses potential health risks and can leave various toxic effects. The
results of this research are going to be included in our further dietary studies.
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EREIlL, UMY SUSRUWUSRY CRFEUR OQSUSNREULY UraSiirbeN ) ULUSHEURY
EERUNLS NERSULRGLURUS NHUEC

N.U. Mhwynjw, U.U. 3IndhwGGhuyw, U.U. UnGthwGjwG, £.U. MnGojwh
33 QUU Eynpnquibnnudtipwihb hGunwgnunipyntGGGph YGGupnh

UhynwinnpuhGltiph wgntgnipjwb qGuwhwwnnidp wwn uplnp £, pwGh np npwlp nlGGG pwngybnwdéha, inGpwwnngbl
(hpGawoha), dntinwqbib L wy hwinynepyniGhtin: Bwngytnwdéhb hwwnynipyntbGGtpny wnwybp yunwbquynp bt wdwinnpuhl
£1-p, npp hwdwhu hwynbwptpyned £ hwinhuyhb dauywpngutipnid: Uwpnne opqubhgqih ypw npwbg wagnbignipjwlb
qOwhwwnidwl hwdwnp bGpbwGghGbph dhol hwpgnd b wOglywgdbp ppGdh, hGnywdwdwph, gnptGh, dwdwph L
Gahwuwwgnptlh uwywnrdwl JGpwpbpjwy, hGsh hpdwl Jypw hwpdupyytp t wdwnmnpuhl-L1-h dhohl opwlwh
pnywwnbh pwlwynepynilp, npp Ywaqob &£ 1,52 Gg/yg d.q./on, hGsp 1,5 wlqwd qbpwqulgnid b MuwnbGh
wbyunwbgnipjwl ghnwywb yndhinbh ynnihg uwhdwbGywé pnilwpwbuwlwd 2tap (1 Gg/yg v.q./ op):

OUERXA COREPMRARUS AGIIATORCURA B B SEPROBEDS, NOTRPERNAEMBEES
HACENENMEN EPEBARA

[.A.TnnosiH, A.C. OraHecsH, C.A. CtenaHsiH, 3.A. KpemxsiH
LleHTp akonoro-HoocdepHbIx nccnegosaHnin HAH PA

M3BeCTHO, YTO MMKOTOKCUHbLI 06ragalT KaHLeporeHHbIMW, TepaToreHHbIMU, MyTareHHbIMU U MPOYMMU BPeaHbIMU
CBOMCTBaMM, MOITOMY TaK BaXkHa OLIEHKa NX BO3AENCTBUSA Ha OpraHun3Mm Yenoseka. YpesBblyaHO CUMbHBIM KaHLEpOreHoM
aBrsieTca adratokevH b1, yale Bcero obHapyXmBaeMmbli B 3epHOBbIX. [Ns OLEHKU ero BO3OEWCTBMS Ha OpraHu3m
YeroBeka NpoBedeH ONpoc CPeAM epeBaHLEB O YacToTe NOTPeONeHnss nMn pyuca, rpPeYHEBON KPyMbl, NWEHNYHOrO 3epHa 1
KYKYPY3bl, 1 Ha OCHOBE MOSyYeHHbIX AaHHbIX PACCYUTAHO CPEAHECYTO4HOoe NoTpebnsaemoe KonuyecTso adnaTtokcmHa b1.
BbisiBeHHbI nokasatenb 1,52 Hr/kr maccbl Tena/gdeHb B MNONTopa pas3a NpeBbillaeT TOKCUMKOMOrMYecKun Mopor,
YCTaHOBMEHHbIN Hay4HbIM KOMUTETOM Mo 6€30MacHOCTM MULLEBLIX MPOAYKTOB.



