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Food safety is becoming one of the most important health risk factors. The extensive use of chemicals in the
agricultural sector as well as the changed lifestyles, cause health problems related to food in all countries around the
world. Every country applies regulations and other measures in order to define the conditions and methods for inter-
nal and official control of food. This is done to improve food safety. More than fifteen thousand samples of food and
feed have been tested to screen for pesticides, residues, histamine, mycotoxins, radionuclides, genetically modified
organisms, nitrosamines and benzapyren in the frame of national monitoring programme. Samples of animal origin
(red and poultry meat, dairy products, eggs, fish, seafood, honey), potatoes and other vegetables and grain and feed-
stuff were collected for this monitoring. The concentrations of chemical residues and radionuclides that were detected
in the samples, are in agreement with the action levels reported in the national food safety standards.
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HNCIIUTYBAIBE HA XEMUCKH OCTATOIIHU, PAINOHYKJIEU U
U TEHETCKH MOAN®UILIMPAHU OPTAHU3MMU KAJ )KUTHU PACTEHHNJA,
CTOYHA XPAHA U TIPEXPAHBEHU MPOU3BOIU O /KUBOTHUHCKO IIOTEKJIO

Be3bennocra Ha XpaHara cTaHyBa €JieH OJ HajBakKHHUTE (DaKTOPH HA PU3HK 32 37paBjeTo. 3rojeMeHara yrnorpe-
0a Ha XeMUKaJIUU BO 3€MjO/CIICKHOT CEKTOP, KaKO U IPOMEHETHOT HAUUH Ha )KUBECH-E, IPEIM3BUKYBaAT 3{PaBCTBCHU
npo6JieMn OBpP3aHM CO XpaHaTa BO CHUTE ApKaBU HH3 cBeToT. Cekoja nprkaBa MPUMEHYBa PEryaaTHBU U IPYTH Mep-
KM 3a JIa ce Je(UHUPaaT yCIOBHTE M METOJUTE 3a BHaTpEIIHaTa M O(HUIMjaHa KOHTPoIa Ha XpaHata. OBa ce mpaBu
o Ien z1a ce nojodpu 6e3benHocTa Ha XpaHata. Bo paMkuTe Ha HaIMOHANIHATA IPOTPaMa 32 MOHUTOPHHT CE TECTH-
paa moBeKe Of MeTHaeceT WijaJy MPUMEPONH OJ] XpaHa U NpexpaHOeHH ITPOU3BOJIH 3a Jla Ce MPOBEPHU IPHCYCTBO HA
TIECTHIUIH, PE3UIYH, XUCTAMHUH, MUKOTOKCHHH, PaJHOHYKICHIH, TeHETCKA MOJU(DUINPAHNA OpPTraHU3MHU, HUTPO3aMH-
HU ¥ OeH3anupeH. 3a ja ce N3BPIIN 0BOj MOHUTOPHHT, 6ea COOpaHH MPUMEPOIH O )KUBOTHHCKO MOTEKIIO (I[PBEHO U
MUJIEIIKO MECO, MIISYHH TIPOM3BOAH, jajua, puda, MOpCcKa XpaHa, MeJl), KOMIIUPH U JIPYT BUJ 3eJeHIYK, JKUTHH KyJITY-
pH U cTouHa XpaHa. KoHIeHTparujaTa Ha XeMUCKH OCTAaTOIX M PAJIHOHYKIEHAN Kou Oea 3abesie’kaHd BO IPUMEPOLH-
Te OelIe BO COTMIaCHOCT CO e()eKTUBHUTE HUBOA HABEICHU BO CTaHIapAUTE 3a HAI[OHAIHA 0e30eMHOCT Ha XpaHaTa.

K.]'Iy‘l]-llfl 360p0B]{IZ MOHHUTOPHHI'; TCIIKU METAJIW; MUKOTOKCHUHU,; IICCTUNUAN,; XUCTAMHUH; I'CHETCKU MOIII/I(i)I/IL[I/IpaHI/I
OpraHu3sMu; paIMOHYKIICUIU; e(i)eKTI/IBHO HHBO

1. INTRODUCTION chemical preparations as veterinary medicines,

plant protection products, chemical fertilizers, etc.,

Active anthropogenic activities result in sig- causes the presence of these substances and their
nificant changes of ecological situation. The exten- derivatives in final products. The general pollution

sive use, mainly in the agricultural sector, of such of the environment contributes to the contamina-
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tion of products in the process of production and
market release, for instance it concerns dioxins
and heavy metals (2). The number of pathologies
directly or indirectly associated with the food qual-
ity is increasing. Therefore, consumer health pro-
tection is currently the priority task for both the
EU countries and the RF that is reflected in the
relevant legislation. In 2003 the RF Government
laid down the procedure of the state monitoring
based on the international standard ISO 9001:2000
aimed at the production of high quality products
and services providing for laboratory tests of the
established list of food products and feeds for a set
of criteria confirming safety of the given product.

The results of analysis of the content of
banned and harmful substances in foodstuffs and
feedstuffs obtained during the annual monitoring
are presented in the paper.

2. MATERIALS AND METHODS

The list of objects tested and criteria analyzed
is presented in Table 1. Toxic elements (plumbum,
arsenium, cadmium, mercury) in tested samples
were detected by atomic absorption spectrometry
using the spectrometer “GCM” (Austria). Myco-
toxins, pesticides, histamines, benzapyren and ni-
trosamines were detected by highly efficient liquid
chromatography (“Gilson”, France). The content
of radionuclides Sr-90 and Cs-137 was detected
using the spectrometric complex “Progress” (OO0
“NTTS Amplituda”). The presence of GMO was
identified by PCR with cauliflower mosaic virus
35S promotor sequence and Agrobacterium tume-
faciens NOS terminator as primer targets. The
quantitative assessment for all the criteria was car-
ried out in accordance with the Russian Federation
standards.

Table 1
List of test objects and analyzed criteria
Toxic agents Radionuclides GMO Pesticides Mycotoxins  Nitrosamines Benzapyrene Histamin

Meat + + nt nt nt nt nt nt
Variety meat + + nt nt nt nt nt
Milk + + nt nt nt nt
Eggs + + nt nt nt nt nt
Raw fish + + nt + nt nt nt +
Stock and salt fish nt + nt nt + + nt
Sea food + + nt nt nt + + nt
Grain + nt nt nt + nt nt nt
Feedstuff + + nt nt nt nt
Honey nt + nt nt nt nt nt
Potatoes + nt nt nt nt nt nt nt
Vegetables + nt nt + nt nt nt nt
Total 4746 5066 444 1334 1163 807 1163 720

+ tests were carried out, nt- not tested

3. RESULTS AND DISCUSSION

The results of the conducted tests are pre-
sented in Table 2.

None of the tested foodstuffs and feedstuffs
contained toxic elements in the amount exceeding
the action level that testified to the compliance of
manufacturing process with the appropriate re-
quirements.

The highest concentration of such toxic ele-
ments as plumbum, arsenium and cadmium was
detected in cabbage leaves (30, 33 and 42% of ac-
tion level, respectively) and formulated feeds (36,
39 and 27%, respectively). The use of such heavy
metal primary accumulators as mineral ingredients
and parts of vegetative plant organs is likely an
additional factor of the increased content of these
substances in feedstuffs (6). The concentration of
heavy metals in potatoes was significantly lower
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(10, 7.5 and 20% of action level, respectively), and
tomatoes, cucumbers, egg-plants and sweet pep-
pers turned out to be even less contaminated. But

the content of mercury in these vegetables was
more than in potatoes and cabbages in which the
action level did not exceed 10%.

Table 2

Content of toxic elements in foodstuffs and feedstuffs, mg/kg

Foods and feeds Plumbum Arsenium Cadmium Hydrargyrum
Content Actlonlevel Content Action level Content  Action level Content  Action level

Meat 0.06-0.1 0.5 0.012-0.036 0.1 0.001-0.004 0.05 0.003-0.008 0.03
Variety meat 0.05-0.09 0.6 0.10-0.35 1.0 0.03-0.07 0.3 0.05-0.15 0.1
Milk 0.008—

0.015 0.1 0.06-0.012 0.05 0.001-0.003 0.03 0.002 0.005
Eggs 0.06-0.10 0.3 0.010-0.020 0.1 0.001-0.005 0.01 0.002-0.007 0.02
Raw fish 0.15-0.3 1.0 0.22-0.42 1.0 0.01-0.05 0.2 0.05-0.08 0.3
Sea food 3.2-4.4 10.0 1.0-2.0 5.0 0.12-0.28 2.0 0.012-0.032 0.2
Grain 0.10-0.16 0.5 0.01-0.07 0.2 0.001-0.003 0.01 0.001-0.009 0.03
Feedstuff 0.7-1.0 3.0 0.03-0.09 0.15 0.06-0.12 0.3 0.007-0.020 0.05
Honey 0.16-0.31 1.0 0.07-0.11 0.5 0.007-0.013 0.05 nt
Potatoes 0.02-0.07 0.5 0.010-0.020 0.2 0.002-0.010 0.03 0.003-0.005 0.02
Tomatoes, eggplants,
sweet pepper, cucumbers 0.01-0.06 0.5 0.005-0.05 0.2 0.004-0.015 0.03 0.01 0.02
Root crop 0.02-0.10 0.5 0.04-0.10 0.2 0.005-0.010 0.03 0.01 0.05
Cabbage 0.05-0.20 0.5 0.03-0.10 0.2 0.010-0.015 0.03 0.001-0.010 0.05

nt — not tested

The content of toxic elements in tested meat
samples (pork, beef, poultry) was insignificant.
Thus, the plumbum concentration was 0.06-0.11
mg/kg, arsenium 0.012-0.036 mg/kg, cadmium
0.001-0.004 mg/kg, mercury 0.003—0.008 mg/kg,
that in generally corresponded to the results ob-
tained by other investigators during the meat qual-
ity monitoring in the RF (3).

The content of plumbum, cadmium and mer-
cury in by-products ranged between 18-24% of the
action level.

The content of cadmium and mercury in milk
products and eggs was approximately the same —
up to 0.003 and 0.002 mg/kg, respectively. At the
same time the content of plumbum in chicken eggs
was 10 times, and arsenium — 2 times more than in
milk products. However, the level of both heavy
metals did not exceed the action level in any of the
tested samples.

The concentration of plumbum, arsenium,
cadmium and mercury in fish was 19, 31, 15 and
24%, respectively. The highest concentration of
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heavy metals (though it did not reach the action
level that testified to the good ecological environ-
ment) was in shellfish and crustaceans which
could accumulate toxic elements (4).

Organochlorine pesticides, mycotoxins and
nitrosamines were not detected in the tested sam-
ples; this confirmed a low level of the given con-
taminants in the territory of the RF. According to
official data the increased action level for these
criteria in foodstuffs and feedstuffs is 2%.

The benzapyren concentration in processed
shellfish, crustaceans and fish (smoked, cured,
salted) was 0.00013-0.00028 mg/kg with the ac-
tion level of 0.001 mg/kg that testified to the strict
observance of technological standards during the
production of these products.

The weight ratio of histamine in 80% of
tested samples of frozen fish did not exceed 40
mg/kg though significant fluctuations of this value
were observed in different fish species. For exam-
ple, the histamine concentration in frozen herring
and anchovy was 20-35 mg/kg, and in frozen
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mackerel 40-55 mg/kg. In mackerel fillet this
value was lower 35—40 mg/kg. This fact, probably,
confirms the possibility of increase in histamine
content during a long storage of frozen fish (5). It
could be prevented by a quick evisceration of fish
immediately after catching. The concentration of
histamine in consignments of frozen fish of salmon
species varied between 20 and 40 mg/kg. The
highest concentration was observed in frozen tuna
fillet (75 mg/kg) that correlated well with the data
in literature (5), and the lowest (15-23 mg/kg) — in
freshwater fish, especially in fresh carp. The his-
tamine concentration did not exceed action level
(100 mg/kg) in any of the consignments.

The content of radionuclides Sr-90 and Cs-
137 in tested food and feed samples did not exceed
the established action level.

444 samples of feed and feed additives were
tested for the presence of genetically modified or-
ganisms, and 60 samples were tested positive.
Most commonly these sources were detected in
soya oil meal and protein, meat-meal, formulated
feedstuffs for poultry, cattle and pigs. It should be
noted that the use of genetically modified organ-
isms for the production of feed is not prohibited by
the Russian law. However these feedstuffs should
be subjected to obligatory state registration.

4. CONCLUSION

Thus, the laboratory tests conducted under
the state monitoring of residues of banned and
harmful substances in live animals, products of
animal and plant origin and in feedstuffs showed
that the quality of all tested products complied
with sanitary and hygiene requirements.
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