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MONITORING THE CONTENT OF THE RESIDUAL AMOUNTS OF ANTIBIOTICS
IN POULTRY PRODUCTS

Annotation

The widespread use of antibiotics as therapeutic and growth-stimulating agents has led to
the fact that the products of animal origin obtained often contain residual amounts of these
preparations. The aim of study is to monitor the content of the residual amounts of antibiotics in
poultry products of domestic production and provide a veterinary and sanitary assessment.

The results of the monitoring to identify poultry products containing antibiotics have
shown the need to improve the methodology for detecting antibiotics in food, expanding the
range of detected antibiotics and veterinary and sanitary assessment of raw materials and poultry
products containing residual amounts of antibiotics.
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Introduction

An important role in the growth of food production belongs to poultry farming, as the most
intensive livestock sector. [1] Poultry products are reasonably priced and easy to prepare,
moreover they provide high level of essential fatty acids, high quality protein, minerals and
vitamins [2].

Rapid growth in the consumption of agricultural products requires an increase in
productivity and a reduction in the cost of production, which is achieved through the rational use
of hormonal drugs, antibiotics, etc., for the treatment of animals, for prevention of infectious
diseases, to accelerate their growth, improve the quality of productivity and conservation of
fodder [3, 4].

Antibiotics survive long enough in animal products and along with food chain, they enter
the human body and can cause various allergic reactions, toxicity, suppress enzyme activity,
change the microflora of the organism, promote the spread of resistant microflora species, cause
pathological defects [2,3].

To date, a number of papers published concerning mainly of residues of antibiotics when
used to stimulate growth [2, 5]. World Health Organization (WHO) Expert Committee in 1962,
considering the health issues associated with the use of antibiotics in animal nutrition, concluded
that antibiotics applied at doses that promote the growth that is about 20 ppm, do not accumulate
in the meat in detectable quantities. With increasing doses up to 100-200 ppm, antibiotics can be
detected in tissues. However, using methods that are more sensitive and improving methods of
preparing test samples, some researchers have found that the use of even small doses of
tetracycline, penicillin and other antibiotics can lead to their accumulation in meat, as well as in
other products of animal origin [6].

Concerns about the risk of antibiotic residues has led to the establishment the Maximum
Residues Limit (MRL) [1, 2].

The presence of antibiotics in meat of birds, eggs and other products adversely affects the
technological processes, also makes it difficult to conduct bacteriological studies in the
veterinary and sanitary assessment of poultry products. Determination of the content of
antibiotics is necessary to prevent the entry of antibacterial substances into human food [7].

There are several methods and screening analytical techniques developed to monitor and
determine the presence of antibiotic residues in poultry products, tissues, eggs, such as
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microbiological method like agar gel diffusion, immunochemical method and chromatography
methods [4]. Because of economic efficiency, ease of implementation and the ability to measure
a large number of samples, microbiological methods are the methods of choice [2].

The purpose of this study is to monitor the determination of contamination degree with
antibiotics of raw materials and poultry products of domestic production with the use of current
control methods, and provide a veterinary and sanitary assessment.

Materials and methods

The subjects of the research were samples of chicken breasts, chicken liver, minced
chicken and muscular turkey, chicken eggs of domestic producers purchased in trade outlets and
markets of Almaty, Kazakhstan. Laboratory investigations were carried out in the laboratory of
microbiological safety of the Kazakhstan-Japan Innovation Center (KJIC) at the NAO Kazakh
National Agrarian University (KazNAU).

Antibiotics used in this study are tetracycline, levomycetin and grisin. To determine the
residual amounts of these antibiotics we examined totally 60 samples of poultry products,
including 12 samples of chicken breast, 12 liver samples, 8 samples of minced meat and 13
samples of turkey muscular tissue and 15 chicken eggs. Sample were stored at -20°C, eggs were
kept in cold before being tested.

As an assay microorganisms, to detect the antibiotics tetracycline and grisin in the
substrate was used a strain of Bacillus subtilis B-0366, a strain Micrococcus luteus 9341 B-0368
was used to detect levomycetin.

Studies to determine the residual amounts of antibiotics in the samples were carried out
according to the diffusion method according to Methodical Instruction 3049-84 [8]. The test
principle is to prepare Petri plates sown with sensitive bacteria under certain conditions that can
presumably indicate the presence of antibiotic residues, depending on the presence or absence of
inhibition zones on the seed plates. Basic data entry and handling were done using MS Excel
2010.

Results and discussion

The sensitivity of microorganisms to the main antibiotics used in veterinary medicine and
poultry farming was studied with the aim of selecting unified test cultures for the broadest
spectrum of antibiotics. The index of the sensitivity of the microorganism to the antibiotic was
the diameter of the microbial growth delay zone around the paper disk saturated with antibiotics.
The results of the study of the sensitivity of the strains are shown in Table 1.

The essence of the method is that adsorptive paper disks moistened with the studied
substrate and antibiotic solution of various concentrations are placed on the surface of an
agarized different concentration containing test cultures to the antibiotic under study. The growth
of the test culture in thermostating leads to turbidity of the agar. The absence of turbidity around
the disc with the sample being studied (the zone of absence of growth, the zone of growth
retardation) indicates the presence of an antibiotic substance in the substrate under study. The
size of the zone of absence of growth is compared with the size of the zone of non-growth
around disks containing different concentrations of antibiotic.

Table 1. Growth of strains of Bacillus subtilis B-0366 and Micrococcus luteus 9341 B-
0368 around paper discs impregnated with various concentrations of antibiotics

Antibiotics The diameter of the delay zone
0.00l pg/ml |  0.0lpg/ml | 0.1pgml | 1.0pg/ml
Bacillus subtilis B-0366
Tetracycline 9.3+1.0 17.2+0.5 23.5+0.4 23.5+0.4
Grisin 10.2+0.5 14.3+0.6 20.3+0.2 22.5+0.6
Micrococcus luteus 9341 B-0368
Levomycetin | 105£06 | 18.6£0.5 |  21.1+£02 | 27.2+05
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As can be seen from Table 1, the diameters of the growth inhibition zones of the Bacillus
subtilis B-0366 strain around paper disks impregnated with tetracycline of 0.1 pg/ml and 1.0
ng/ml are same (23.5 = 0.4 mm). The similarity of diameters in delay zones! can mean that strain
Bacillus subtilis B-0366 is sensitive to tetracycline in these two concentrations.

The growth retardation zones of Micrococcus luteus 9341 B-0368 strain around paper
disks impregnated with levomycetin with a concentration of 1.0 pg/ml showed the highest result
(diameter of delay zone was 27.24+0.5 mm).

Based on the data obtained in the study of the sensitivity of strains Bacillus subtilis B-0366
and Micrococcus luteus 9341 B-0368 to the growing concentrations of antibiotics (tetracycline,
grisin and levomycetin) studied, a method has been developed to identify antibiotics in food.

Monitoring studies were conducted to detect residual amounts of antibiotics in raw
materials and poultry products. Table 2 shows the frequency of detection of residual amounts of
antibiotics in the muscle tissue of the turkey, chicken breast, liver, minced meat, and in egg
samples.

Table 2. Frequency of detection of residual amounts of antibiotics in poultry products

Object of study Antiobiotics Number of From them positive
samples Quantity %
Chicken breast Tetracycline 12 3 5
Chicken liver Tetracycline 12 4 6.66
Minced  poultry Tetracycline 8 4 6.66
meat Grisin 1 1.66
Muscle tissue of | Tetracycline 13 7 11.66
the turkey
Eggs Tetracycline 15 3 5
Levomycetin 1 1.66
TOTAL 60 23 383

The positive results for the content of antibiotic residues were determined in 23 (38.3%)
samples from all tested 60 samples of poultry products, but the most detected residues were in
muscle tissues of the turkey. The levomycetin residues were detected only in 1 sample (1.66%)
of muscle tissues of the turkey. Table 2 shows that of the 12 test chicken breast samples, an
elevated tetracycline was detected in 3 samples, which is 5% of the total number of test samples.
In minced poultry meat, 1 sample (1.66%) of the 8 test samples showed a positive result on
grisin. In the muscle tissue of a turkey of 13 test samples, an increased amount of an antibiotic of
the tetracycline group was found in 7 samples (11.66%). Of the 15 test samples of chicken eggs,
elevated levels of tetracycline were detected in 3 samples, which is 5%, and a positive result for
levomycetin from the number of samples was found in 1 sample (1.66%).

Conclusion

The results of the monitoring to identify poultry products containing antibiotics have
shown the need to improve the methodology for detecting antibiotics in food, expanding the
range of detected antibiotics and veterinary and sanitary assessment of raw materials and poultry
products containing residual amounts of antibiotics. Proper management strategies to control the
antibiotic usage in poultry, monitoring the withdrawal period for antibiotics, screening MRL in
different poultry products can be recommended.
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Kaszaxckuu nayuonanvHwlli acpapHulil yHusepcumem, Aimamel

MOHUTOPHUHI" COAEP KAHUA OCTATOUHBIX KOJIMYECTB AHTUBMOTHMKOB
B [IPOAYKTAX ITTULIEBOACTBA

AHHOTALUSA

[IIupokoe HcroNb30BaHNE AHTUOMOTUKOB B Ka4eCTBE JICUEOHBIX U POCTOCTUMYJIUPYIOIIUX
CPEICTB IPHUBEIO K TOMY, 4YTO IIOJydaeMble MPOIYKTbl NTHUIEBOACTBA HEPEAKO COAEpXKAT
OCTAaTOYHbIE  KOJIMYECTBA ATHX HpenaparoB. Pe3ynbraTel  HMCClEIOBaHUSA — MOKa3ald
HEOOXOIMMOCTh COBEPIICHCTBOBAHHUS METOJOJOTHH BBISABICHHS AaHTHOMOTHKOB B IHIIEBBIX
NPOAYKTaX, BETEPHHAPHON U CAHUTAPHOM OIICHKH CHIPBS M TPOAYKTOB U3 MTHIIBL.

Knrwouegvie cnoea: MOHUTOPUHT, OCTATOYHBIE KOJIMYECTBA AHTUOMOTHKOB, ITULIEBOJICTBO,
mTaMMbl, T Oy3MOHHBIA METO/.
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K¥C IHAPY AUIBUIBIFBI ©OHIMJIEPI KYPAMBIH/IAFBI AHTUBUOTUKTEPain KAJIJIbIK
MOJIIHEPIHiH MOHUTOPUHIT

AHaaTna

AHTHOMOTUKTEP/l MK KOHE eCyJll BIHTaJAaH/AbIPy MaKcaThlHIAa KEHIHEH MaijanaHyja
KYC IIapyambUIBIFBl  OHIMAEpPI KypamblHAa AHTHOMOTHUKTEPIH KAJIABIK  MOJIICPiHiH
aHBIKTAJlyblHA aJbIll KeJagi. 3epTTey HOTHXKeNepl TaraM eHIMAepiHAe aHTHOMOTUKTEep.l
aHBIKTAYJIBIH O/IICTEPiH, KYC OIIapyallbIIbIFbl OHIMIEPI MEH MIMKI3aTTHIH BETEPHHAPIIBIK >KOHE
CaHUTAPJBIK Oaranay/ibl )KaKcapTy KePEKTIriH KOPCETTi.

Kinm ce30ep: MOHUTOPUHI, aHTUOMOTUKTEPIH KaJJIBIK MOJIIepl, KyC HlapyalllbUIbIFbI,
OakTepus mramMmaapsl, 1uddysus oici.

YAK: 619:578:578.2/578.5
EcumobexoBa H.b., MamOeranues M., AdcaroBa 7K.C., Bypames E./l., Aonypanmos E.O.

PI'TI Hayyno-uccredosamenvckuii uHCmumym npoonem ouono2uieckou 6e3onacrocmu
KH MOH PK nem. I'sapoetickuil, ’Kambvlickas oonracmo

n30JIL A BUPY CA PEITPOAYKTUBHO-PECIIMPATOPHOI'O CUHAPOMA
CBUHEN CEBEPOAMEPUKAHCKOI'O 'EHOTHUITIA B KAPATAHAMHCKOU
OBJIACTU KABAXCTAHA

AHHOTAIUA

B crarbe mpuBeneHbl pe3yabTaThl BBIIEICHHMS HOBOTO M30JITa BUpyca PENpPOLYKTHBHO-
pecniuparopHoro cunzapoma cBuHe (PPCC), u3 cBuHOBOm4eckoro xo3ssiictBa «Kana-Aii»
Kaparanaunckoit o6mactu Kaszaxcrana. CpaBHHUTENbHBIE TEHETUYECKHUE HCCIIECIOBAHUS
BBIZICJICHHOTO M30JsiTa co mrammoM «Arterivirus/LKZ/2010» Bupyca PPCC, BbiieneHHBIM
panee B JKamObuickoii obnactu nokazanu 100% uaeHTHYHOCTS.

Knrwoueswie cnosa: supyc, uzonsr, renorun, PPCC.

Beenenue

PenponykTuBHO-pecIupaTopHbIi CUHIPOM CBUHEH - BUPYCHasi OOJI€3Hb, XapaKTepHU3YIO-
1asicsl HAJTMYKEM JIBYX KIMHUYECKUX (HOpM (pEenpomyKTUBHBIC HAPYIICHUS Y B3POCIBIX CBHHEH,
ITHEBMOHMSI Y MOJIOJHSIKA) C BBICOKMM YPOBHEM CMEPTHOCTH Yy MOJOAbIX mopocar [1].
Bo3oynurenem OGonesnu sBnsietcss PHK-conmepxamumii BUpyc, OTHOCSIIUICS K CEMEHCTBY
Arteriviridae, poxy Arterivirus, mopsiaky Nidovirales. B 1990 roxy Bupyc PPCC ycranosieH B
I'epmanum, a k cepenune 90-x ronoB um ObuTa oxBaueHa nmoutu Bcs EBpoma. C 1993 rona on
peructpupyetcs B Poccuu u B npyrux crpanax CHI [2, 3].

AxtyansHOCTh BUpyca PPCC s cenbckoro xo3siicTBa 0OycJOBI€Ha TEM, YTO JAHHOE
3a00eBaHUE TIPUHOCUT OTPOMHBIA HSKOHOMHUYCCKHU yIIEepO, COCTOAIIMNA W3 CHUIKEHUS
PENpPOAYKTUBHON CIIOCOOHOCTH MATOYHOTO TMOTOJIOBBS M MPOAYKTUBHOCTH >KUBOTHBIX,
HEJOMONYYEHUsT NPUIUIONA, a TaKXKe 3arpaT Ha NPOBEICHUE NPOTUBOANU300THYECKUX H
npodunakTuaeckux meponpusituit [4, 5]. UsBectHo, uto Bupyc PPCC moppasnensiercs Ha 1Be
TEHOTPYIIIIBL: EBPONEHCKYIO U CEBEPOAMEPUKAHCKYI0, MEXITY KOTOPBIMA UMEIOTCS OIIPEIeTICHHAs
TeHeTHUYECKasl, aHTUTCHHAs! CBSA3b U CYLIECTBEHHbIC OTINYHS [6].

373



