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The poultry industry is one of the fastest-growing industries worldwide, and broiler chicken meat is one of the
main sources of meat. To speed up the growth of chickens in a short period of time, poultry farmers use antibiotics that
prevent disease and stimulate growth by increasing the rate of feed intake and reducing mortality from pathogen at-
tacks. This study may be useful in analyzing antibiotic residues and aid in scientific research. Samples of broiler chick-
en meat from different producer firms were purchased from the Almaty market. The analysis was done by chromato-
graphic method and enzyme immunoassay. The Ridascreen test kit was used for the immunoassay. This article presents
the results of the study of meat of broiler chickens of domestic and foreign producers for the presence of antibiotic resi-
dues used as growth stimulants. The researches have shown that imported meat of broiler chickens from the USA has
10-20% higher antibiotic content than the permitted level by the amount of antibiotic residues, and meat from Ukraine
is 10-13% higher in antibiotcs than the permitted level. The content of chloramphenicol is within the norm in all sam-
ples. Kazakhstan and Russian samples of broiler chicken meat meet the requirements of regulatory documents in force
on the territory of the EAEU and the results showed that they contain only traces of antibiotics chloramphenicol and
tetracycline. Analysis of imported broiler chicken meat (USA, Ukraine) showed the presence of antibiotic residues such
as tetracycline and chloramphenicol, exceeding the maximum allowable level. To find out the effect of heat treatment
on reducing the amount of antibiotics in broiler chicken meat, pates were made using different modes of heat treat-
ment. As a result of heat treatment, the antibiotic content of poultry muscle tissue is significantly reduced.

Keywords: antibiotic, poultry meat, tetracycline, chloramphenicol, streptomycin, enzyme im-
munoassay, chromatography.
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Kyc wapyawioinpi2el — anemoezi ey sHcoliioam 0amuln Kejie HeamKan cananapowly 0ipi, an opoiinep mayvlkma-
puinbly emi — emmin Hezizei Ko30epinin 0ipi. Kvicka yaxbim iwiinde mayvlKmapowly OCYiH JHCbl10amoamy
MaKcamuvlHOa wapyanap aHmuduomuKkmepoi aypyootyy ai0blH-any HCIHE A3bIK-MYAIK MOJIUEPiH Kobeumy, namo-
2€HOIK MUKDPOODP2AHUZMOEPOEH 00nambli ONIMOI a3aiimy apkwlibl OCyOi bIHMANAHOBIPY YWiH Koaodanaowl. Byn
3epmmey GHMUOUOMUKMEPOIH KATI0bIKMAPbIH AHbIKIMAY YWiH RAiloansl 0071ybl MYMKIH JCoHe 2bLIbIMU 3epmnie-
ynepze komexkmeceodi. Tayvlx eminiy ynzinepi Anmameuinviy 6azapnapvinan anvinovl. Tanoay ummynogpepmenmmix
manoay adicimeH icane xpomamozpaguanvlk aodicnen xucypeizinoi. Hmmynopepmenmmix manoayowt Ridascreen
mecm-JcublHmMbIZbIH NAUOAIAHA OmbIPbIN HeacaovlK. byn makanaoa omanowlk jncane wemenodik oHOipywinepoin
Opoiinep mMayblKMapulHbly, emin  ocy CHUMYAAMOPAapsl peminde KOAOAHLIIAMbBIH AHMUOUOMUKMEPOIH,
Kano0viKmapulu 3epmmey Hamudicenepi keamipinzen. Ocvt kopcemxkiui 6ouvinua AKIII-man umnopmmanamuin em
pyKcam eminzen nopmaoan 10-20% - 2a, an Yxkpaunaoan umnopmmanamoein Kyc emi pykcam eminzen oenzeiioen
10-13% - 2a acein mycemini 6enzini 6010vl. AHMUOGUOMUK XTIOPAMPEHUKON KEPAMBL OAPIBIK Yizinepoe HOpMAoan
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acnaodvl. Kazakcmanoulk scane peceiinik Kyc eminiy ynzinepi EA30 aymazvinoa Ko10anvliamovlh HOPMAMUGHIIK
Kyorcammapowly maianmapelHa caiikec Keneoi JHcoHe Hamuicenep 01apovly, KypamblHOA CIMPEnmoOMeyut Hcane
mempayukiun anmuodbuomukmepi 2ama oOap exenin kopcemmi. Illuxi mayvik emin manoday Hamedyicecinoe
aHmuouomuxkmepoiy, KanoviKmapsl (Mempayukiun, CmpenmomMuyun, xiaopamgenuxon) anvikmanovl. biz
mepmuAnblK OHOeyOiyy apmypai pexscumoepin Konoana omulpvln, KyC emiHeH JCacanzan nauwimemmepin
oanvbinoaowvlk. Tepmuanvlx onoey Hamudicecinoe KycmolH OyauiblKem MiHiHOeZI aHmuduomuxmepoiy, moauiepi
aiimapnviKmaii memeHoeiioi.

Herisri ce3nep: aHTMOMOTHK, Opoiljiep eTi, TeTPAUMK/IHH, XJ0pPaM(eHHKO0J], CTPeNTOMHIMH,
HMMYHO(pepMeHTTi Tangay, xpomatorpagus.
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IImuyeeoocmeo aenaemcesa 00HOU u3 nHaudonee ObICIMPO PA3BUBAIOUUXCA ompacilell 60 cem mupe, a Opoil-
J1epbl - 0OHU U3 OCHOGHBIX UCMOYHUKOG Macad. Umobbl ycKopums pocm YblnaAsam 6 KOpomKue cpoKu, Rmuyeoosl
UCHONB3YIOM AHMUOUOMUKU, KOMOPble NPEOOMEPAWAIOm 3a001€6aHUA U CIUMYIUPYIOM POCIN 34 cuem yeeauue-
HUA CKOPOCMU NO2IOWEeHUA KOPMA U CHUJICEHUS CMEPMHOCMU Om amak namozenog. /lannoe uccnedosanue mo-
Jrcem Oblmy nOJIE3HO ONA AHAIUZA OCIMAMKOE AHMUOUOMUKOE U NOMOICEM 6 HAYUHBIX ucciedosanusx. Oopasyvl
MACA UBINAAM-OPOUNEPO6 OM PA3HBIX PUPM-NPOU3GOOUmeneil dblnu 3aKynieHsl Ha pvlHKe 20pooa Anmamol. B
OaHHOU cmamye NPueedeH CPAGHUMENbHBIL AHANU3 Pe3YIbMamos 08yX Memoo008 UCCIAe006AHUA MACA YbINIANL-
Opoilnepos omeuecmeeHHbLIX U 3aPYOEHCHBIX NPOU3eoOumeneil Ha Hanuyue OCMAMKO8 AHmMUOUOMUKOB, UCHONb-
3yemuix 6 Kauecmee CMUMYIAMOPOE pocma. AHanu3 npoeooUnca ¢ NOMOULbIO XPOMAMOZpaduueckozo memooa u
UMMyHoepmenmnozo aunanusa. /Ina npoeedeHuUs UMMYHOMPEPMEHMHO20 AHANU3A UCHOIb308ATU MECH-HAOOp
Ridascreen. Hccnedosanus nokazanu, umo umnopmmuoe msaco ywvinaam-opoiinepos uz CIIA no konuuecmey
ocmamkoé aumuoduomuxoe na 10-20% eviwe oonycmumoii HOpMbl, @ MACO NMUYbL U3 YKpaunsl npesviuiaem
oonycmumotit yposens na 10-13%. Codeporcanue cmpenmomuyuna Haxooumces 6 npedeax HOpMuvl 80 6cex nPooax.
Kazaxcmanckue u poccuiickue o0pazyvl Maca Wblniam-opoisiepos coomeemcmayiom mpeoosanusm HOpMamue-
HbIX 00KyMeHmo8, oetlicmeyrowiux na meppumopuu EAIC. Pe3ynomamol nokazanu, umo onu cooepircam moabKo
Ccl1ed0bl AHMUOUOMUKOE XTIOPAMPEHUKONA U MEemPAYUKIUHA. AHANU3 UMHOPMHO20 MACA UbINJIAM-OPOILIepos
(CIIIA, Ykpaunst) noxazan nHanuuue 0CMamKo8 GHMUOUOMUKO8, MAKUX KAK MEMpPAYUKIUH U X10PAMPEHUKOI,
RpeCLIUAIOWUX NPEOesIbHO OONYCHUMbLIL YyPOBeHb. /INA GbIACHEHUA 6IUAHUA MEPMOOOPAOOMKU HA CHUdICEHUE
KOHUEeHmpauuu aHmMuUOUOMUKOE MACA YLINAAM-OPOIUNepo8 Obliu U320MO61eHbl RAUIMEmsl ¢ NPUMEHEHUEeM
DA3HBIX PEIHCUMOB MEPMUUECKOU 00padomKu. B pezynvmame menyiosoil 00padomku cooepircanue aHmudUOMUKos
6 MbLULEYHOU MKAHU RMUWbL 3HAYUNMEIbHO CHUMCAEM CA.

KuaroueBble ci10Ba: aHTUOMOTHK, MSICO OPOILIepOB, TETPAUMKJINH, XJIOPaAM(EHNKOJI, CTPeNTOMH-
LM H, HUMMYHO()ePMEHTHBbIH aHAJIN3, XpoMaTorpadus.

Introduction.

In recent decades, the poultry industry has
undergone substantial expansion, necessitating an
increased reliance on specific pharmaceuticals and
nutritional supplements for disease prevention,
treatment, and growth promotion. An inherent
drawback associated with the excessive utilization
of antimicrobial agents lies in their accumulation
within the tissues and organs of animals, manifest-
ing as residues that ultimately integrate into the
food chain. Consequently, the unwarranted use of
these agents has been deemed illicit and has been

proscribed by regulatory bodies overseeing food
products and public health in numerous countries.
This research article scrutinizes the utilization of
diverse antimicrobial agents in poultry farming. It
delves into their dispersion and accumulation
within various anatomical regions and tissues,
subsequently addressing their potential ramifica-
tions on human health [1, 2].

In poultry farming, antibiotics represent the
most extensively employed class of pharmaceuti-
cals, administered via various routes including
parenteral, intravenous, local, and oral administra-
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tion. Antibiotic agents are typically employed for
three primary purposes in poultry husbandry:

1) Therapeutic use: This involves the ad-
ministration of high doses of antibiotics to indi-
vidual animals or small groups over a relatively
short period;

2) Prophylactic use: This pertains to the ap-
plication of moderate doses of antimicrobial
agents to animals over an extended period as a
preventive measure;

3) Growth promotion: Antibiotics are admin-
istered in subtherapeutic doses, for example, at 10 or
100 times less than therapeutic doses, over an ex-
tended period, sometimes throughout the entire
lifespan of the animals, to stimulate growth.

Antibiotics are known to exert their effects
through various mechanisms. They can suppress
DNA replication, inhibit the synthesis of ribonu-
cleic acid (RNA) and proteins, impede cell divi-
sion, interfere with cell differentiation and devel-
opment, affect the directed metabolism of folic
acid, or disrupt the cellular membrane and synthe-
sis of the cell wall in microorganisms responsible
for infection propagation [3, 4].

In developing countries, the use of antibiot-
ics is a fairly common practice. The most fre-
guently employed antibiotics include tetracycline,
gentamicin, neomycin, tylosin, erythromycin, vir-
giniamycin, ceftiofur, and bacitracin, which are
typically effective in reducing and preventing res-
piratory diseases and necrotic enteritis infections.
Fluoroguinolones or quinolone compounds are
utilized to treat gastroenteritis, skin infections, or
soft tissue infections. Sulfonamide compounds are
applied as preventive and chemotherapeutic
agents against coccidiosis, typhoid, coryza, and
pullorum. Piperazine, oxytetracycline, amoxicil-
lin, amprolium, ciprofloxacin, and sulfonamide
preparations are used for the treatment of coccidi-
osis. However, the consumption of meat without
knowledge of the withdrawal periods of antibiot-
ics can lead to the accumulation of their residues
in edible tissues and animal products (such as
eggs) in various concentrations, thereby adversely
affecting human health [5, 6].

Even traces of chemical compounds can
accumulate and exert adverse effects on the
human body, such as the development of
resistance and impact on beneficial gut
microflora. Elevated levels of residues pose a
serious threat to public health and contribute to
the emergence of antibiotic resistance. The
consumption of meat containing antibiotic
residues disrupts the functionality of the human
gut microflora, promoting the proliferation of

pathogenic bacteria, thereby leading to heightened
organism sensitivity and disturbances in the
normal gut microflora [7, 8].

Therefore, the development and implemen-
tation of relevant epidemiological studies, integrated
with the monitoring of broiler meat product samples,
will be a crucial step in assessing the risk of
chemical residue in Dbroiler meat products.
Additionally, such studies will play a vital role in
their control and mitigation [9, 10].

The detection frequency of antibiotic
substances in products depends on various factors,
including the time elapsed since the completion of
animal treatment, climatic and territorial
conditions, seasonal variations, and so forth. In
most countries worldwide, there are stringent
regulations governing the use of antibiotic agents,
along with comprehensive controls at all stages of
food production and processing, extending up to
the point of sale [11, 12].

Materials and research methods.

Various instrumental research methods,
such as radioimmunoassay, chromatography, spe-
ctrometry, and others, are employed to determine
the antibiotic content. These methods are labor-
intensive, require expensive equipment, are
complex to set up, and are typically applicable
only in laboratory settings. From a practical
standpoint, the most suitable methods are enzyme-
linked immunosorbent assay (ELISA) and
chromatographic techniques due to their high
sensitivity [7, 8].

This study aims to assess the residues of
antibiotics (streptomycin, tetracycline, chloram-
phenicol (levomycetin)) in broiler chicken meat
available in the Kazakhstan market. The research
was conducted at the "Antigen" laboratory in
Almaty. The analysis was performed using
enzyme-linked immunosorbent assay (ELISA)
with the Ridascreen test kit and high-performance
liquid chromatography (HPLC) method.

A total of 105 samples of broiler chicken
meat were analyzed for the presence of
tetracycline, streptomycin, and levomycetin.

The preparation of chicken paté under
laboratory conditions was conducted to determine
temperature regimes that contribute to reducing
the quantity of residues in the meat.

The technological process for producing
chicken paté consists of the following stages
under laboratory conditions: thawing broiler
chicken, washing, blanching, coating the meat,
grinding, slicing, packaging, sealing, washing,
checking the jars for airtightness, and sterilization.
Chicken meat containing antibiotics above the
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permissible norm was used for paté preparation.

Other

ingredients  (salt,

black p

epper, and

vegetable oil) were purchased from a store. To
compare the impact of temperature regimes, four
different meat samples with the same amount of
antibiotic residues were blanched. After the
preliminary treatment, the poultry meat was
ground to a paste-like consistency. Subsequently,
the pastes were mixed with varying concentrations
of water, salt, onions, phosphate mix, vegetable
oil, vinegar, wheat bran, oil emulsion, soy isolate,
pea flour, semolina, spice mix, and black pepper.
The mixtures were thoroughly blended in a cutter
to obtain the paté [13, 14].

Samples of poultry meat were examined for
the presence of antibiotic residues both before and
after heat treatment. The ELISA method was

The broiler chicken meat underwent
blanching in boiling water until the temperature in
the muscle thickness reached 80°C, followed by
exposure for 11, 13, and 19 minutes [15].

Results and discussion.

The results of the study on the content of
antibiotics — streptomycin, tetracycline, and chlo-
ramphenicol (levomycetin) in samples from
foreign (USA, Russia, Ukraine, Belarus) and
domestic (firms "Alel,” "Vkus kus," "Alatau kus")
production are presented in Table 1.

It was determined that in Sample Nel, the
average concentration of chloramphenicol (levomy-
cetin) was 0.022 mg/kg, and tetracycline was 0.018
mg/kg, exceeding the standard set by the Technical
Regulation (Table 1). In Sample Ne3, the concen-
tration of chloramphenicol (levomycetin) was 0.018

employed for the detection of residues. mg/kg, and tetracycline was 0.011 mg/kg.
Table 1 — Results of antibiotic determination using the ELISA method.
Sample Tetracycline, mg/k; Levomycetin Streptomycin, mg/k;
¥ - merkeg (chloramphenicol), mg/kg plomycin, mg/kg
Producer biained
Country permissible obtained permissible obtained permissi obtaine
) . concentr
levels concentrations levels concentrations | ble levels ations
1 USA 0,01 0,018 0,01 0,022 0,5 0,000
2 Russia 0,01 0,001 0,01 0,007 0,5 0,000
3 Ukraine 0,01 0,011 0,01 0,018 0,5 0,000
4 Belarus 0,01 0,001 0,01 0,008 0,5 0,000
5 Kazakhstan 0.01 0,005 0.01 0,009 0.5 0,000
(«Alel»)
Kazakhstan
6 («Vkus kus») 0,01 0,007 0,01 0,009 0,5 0,000
Kazakhstan
7 («Alatau kus») 0,01 0,003 0,01 0,007 0,5 0,000

The average concentration of tetracycline in
samples of broiler chicken meat from the USA
and Ukraine exceeded the permissible concen-
tration by 1-1.8 times, and for levomycetin
(chloramphenicol) - by 1.8-2 times. The level of
streptomycin in all samples does not exceed the

Table 2 — Results of antibiotic determination using HPLC.

permissible norm.
The residual

amounts of antibiotics
broiler chicken meat were insignificant and below
the permissible concentration limits, as indicated
by the results obtained through HPLC (Table 2).

. Levomycetin -
Sample Producer Tetracycline, mg/kg (chloramphenicol), mg/kg Streptomycin, mg/kg
P Country permissi obtained permissible obtained permissible obtained
ble levels| concentrations levels concentrations levels concentrations

1 USA 0,01 0,0001 0,01 0.00002 0,5 0,00001

2 Russia 0,01 0,0002 0,01 0,00001 0,5 0,00001

3 Ukraine 0,01 0,0002 0,01 0,00002 0,5 0,00001

4 Belarus 0,01 0,0001 0,01 0.00001 0,5 0,00001

5 Kazakhstan 0,01 0.0005 0,01 0,00001 0,5 0,00001

(«Alel»)

Kazakhstan

6 («Vkus kus») 0,01 0,0003 0,01 0,00001 0,5 0,00001
Kazakhstan

7 («Alatau kus») 0,01 0,0002 0,01 0,00001 0,5 0,00001
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The widespread use of antibiotics in poultry Based on the provided data, a comparative
farming without knowledge of their withdrawal analysis of two methods (ELISA, HPLC) for
periods leads to the accumulation of small determining residues of tetracycline, streptomy-
amounts of antibiotics in broiler meat products. cin, and chloramphenicol (levomycetin) was

conducted in various samples (Table 3).

Table 3 — Comparative analysis of the residual concentrations of antibiotic substances in broiler chicken meat.

Antibiotic Method Sample

1 2 3 4 5 6 7

Tetracycline HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

ELISA | 0,018 | 0,001 | 0,011 | 0,001 | 0,005 | 0,007 | 0,003
Levomycetin HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

(chloramphenicol) | ELISA | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
Streptomycin HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

ELISA | 0,022 | 0,007 | 0,018 | 0,008 | 0,009 | 0,009 | 0,007

The analysis of the residual concentrations of causing adverse effects on the health of
antibiotic substances in broiler chicken meat using consumers [16].
HPLC revealed trace amounts of antibiotics. The The results obtained by us through the
difference between the results of the two methods ELISA method differ from the analysis results
can be explained by the fact that the HPLC method conducted using HPLC. We have determined that
allows for the determination of antibiotic content in the method of analyzing the concentration of
the range of 0.01-100 mg/kg, while ELISA covers residual antibiotic substances through ELISA is
the range of 0.0001-100 mg/kg. more accurate compared to the HPLC method.

Traces of antibiotics and their metabolites
in broiler meat products can accumulate, thereby

Table 4 — Reduction of antibiotic residues after thermal processing, %

Duration, | Antibiotic Concentration Reduction Level, %

minutes | Tetracycline | Levomycetin (chloramphenicol)
11 4 8
13 15 12
19 35 32
Applying different temperature regimes, we amount of antibiotics by 32-35%. Blanching is a
found that the antibiotic content decreases with necessary stage in the preparation of canned meat
prolonged blanching of broiler chicken carcasses products, including patés. Therefore, if broiler
for one hour. Additionally, we observed a meat exceeds the permissible limits of tetracycline
reduction in the initial levels of chloramphenicol and chloramphenicol, industrial processing, such
and tetracycline proportionally to the duration of as blanching chunks of muscle tissue weighing no
temperature exposure. For levomycetin (chloram- more than 2 kg for 19 minutes, reaching an
phenicol), this reduction averaged 8%, 12%, and internal temperature of at least 80°C, can be
32% for durations of 11, 13, and 19 minutes, recommended for further broiler implementation.
respectively, while for tetracycline, it was 4%, The antibiotic, along with muscle juice, transfers
15%, and 35%. from muscle fibers to the broth; hence, the broth
Based on our observations, the greatest after blanching should be disposed of.
reduction is associated with prolonged exposure Conclusion
of antibiotics to high temperatures, leading to The issue of contamination of poultry prod-
coagulation and precipitation of proteins along ucts with antibiotics is a subject of discussion both
with antibiotics on the walls of containers. at the national and international levels. The wide-
However, brief and instantaneous blanching of spread, often unauthorized use of these medicinal
poultry meat results in the destruction of preparations in veterinary practice leads to their
antibiotics by approximately 4-8%. Blanching accumulation in food products and the surrounding
chicken carcasses for one hour reduces the initial environment. Approximately 80% of antibiotics
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produced worldwide are used in poultry and live-
stock farming. Some poultry farmers currently em-
ploy subtherapeutic concentrations of antibiotics
for various purposes, such as growth stimulation,
accelerated weight gain, improved digestion, in-
creased feed conversion ratio, as well as prevention
or reduction of disease outbreaks. Since antibiotics
cannot be completely eliminated from the organ-
ism, residues of veterinary drugs can be present in
food products, even if their use is regulated.

We investigated the content of three antibi-
otics in broiler chicken meat. Based on the studied
data, the following conclusion can be drawn: the
concentration of tetracycline predominated over
other investigated groups of antibiotics in all meat
samples. It was found that the minimum residue
levels of tetracycline were observed in domesti-
cally produced samples, while the maximum lev-
els were detected in samples from the USA. The
established results of exceeding the permissible
concentration and the regimes of heat treatment
can be utilized to address the issue of more ration-
al use of chicken meat that received tetracycline
group preparations before slaughter.

This study has shown that the results of
antibiotic residue determination in broiler chickens
differ when using two methods. While enzyme-
linked immunosorbent assay (ELISA) indicates an
average antibiotic concentration ranging from 0.001
to 0.022 mg/kg, high-performance liquid chromato-
graphy (HPLC) only detects traces of antibiotics.
The levels of antibacterial substances, such as
tetracycline and streptomycin, in broiler chicken
meat identified by the HPLC method were only
0.00001-0.00028 mg/kg, consistent with data from
most literature sources.

The insights gained from this study can be
practically utilized by research institutions and
production laboratories for assessing quantitative
indicators of tetracycline content in broiler
chicken meat. This information is valuable for
making informed decisions regarding the further
distribution of such poultry products.
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byn maxanaoa ¢hepmenmmenzen capmolnaii  pICManan  UIYIHCHIKIMBIY, — MAAMObIK,  KYHObLIbIZLL MEH
OUON0ZUANBIK KYHOBLIBIZBIHBLY 3epmmey Homudicenepin manoay xapacmoipvlinaowvl. bipinwi swcone exkinwi copmmul
Cublp emin NPONUOH KblUKbLIObL MUKPOAZIAMEH OHOCIH OMBIPLIN em WIUKI3AMbIHbIY CANACLINIY, 032epyi 3epmmeieoi.
Em wukizamein sceminy camoicol Kes3inde nponuoH Kvuukvin muxpoazzanvtyy 0,1%-men onoedix. Cmapmepnix
MUKpoazianap em OUORONUMEPNEPIHIH HCOLIOAM UPOTUZOEHYIH MYObIPaAdbl, COJI APKbLIbL MEXHONOZUAIBIK NPOYechi
UHMEHCUDUKAUUATIAY2A MYMKIHOIK Oepedi. OmanobIK dcane uiemenoik 2anvimoap Kazipei 3amanayu 6uomexHo102usHbl,
HaKmul aimMKanOa epmenmmi OQUibIH WLYIHCHIK OHIMIHIN WBIZBIMBIH JHCO2APLLIAMY, MEPMUATBIK OHOEY Y3AKMbIZbIH
KblCKapmy, 0uono2usanblk KYHObLIbIZbL MEH MA2amOblK KYHObLUIBIKIAPLIH GPIMbIPY MAKCAMBIHOA KOJIOAHYObLH OYPblC
oazvim exenoizin danenoezen. Ilponuon KbluiKplitbl MUKPOA23a1apbl 00C AMUHKIUKBLUIbL MEH YUINA MATl KbIUKbUIbIHBLY
aiimapnvikmaii my3inyine aKeneminoizi, con apKblibl OAUbIH WIYHCHIK, OHIMIHIH O0oMI MEH OpP2aAHONENMUKAIBIK,
KOpcemKiuimepiniy, JHcakcapyvl MeH OHIMHIN KOHCUCHMEHWUACLIHBIH KAbINMACYbIH JHcedendememinodici anplKmanaowl.
Ilponuon KelKbLIbIHBIY MOMENn memnepamypaa oceminodizi, namozendi mukpogiopaza »scozapvl 6encendi ekenoizi
JHcone 0e 60C Mail KblUKbLIOapbl MeH, AMUHKbIUKbLIOAPLIHbIY, 6UMAMUHOED MEH MUHEPAI0bl 3ammapovl Hceminoipy
Kabinemminizi eckepinin mukpoazanap em WUK3amovlH oHOeyOe cmapmepni daxkmepus peminoe Koa0any muimoi
001511 MAodLLIAOBL.

Herisri ce3nep: ¢epMeHTTe/IreH KAPTHLIANA BICTAJFAH WIYKBIK, MPONHOH KbIIIKbUIbLI, CTap-
TepJaik 0aKkTepus, AMHHKBIIIKBLI KYpPaMbl, 6HIMHIH TaFaMABIK JKoHe OMOJTOTMANIBIK KYHABLIBIFbI.
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Ka3zaxcran, Z11F9K, r.Acrana, np. Kenic 62)
DnekTpoHHAas OYTa aBTOpa KoppecnonaeHra: ulzhan.ryspaeva@bk.ru*

B oannoii cmamve ananusupyiomcsa pezyiomamol UCCAEO08AHUI RUWLEBOU U OUO102UYECKOU UEHHOCHMU
thepmenmuposannvix nonykonuensvix Konoac. Hecnedoeano usmenenue Kauecmea MacHozo colpba npu oopadomke
206:A0UHbL NEPBO2O U 6MOPO2O COPHIA C NPORUOHOBOKUCTbIMU Dakmepuamu. Macnoe cvlpbe 06padamviéanu 6 Konu-
yecmee 0,1% na cmaouu co3pesanun. bakmepuanvnsie Kyaiomypul 6b136186a10m Gvicmpbulii 2UOPOIU3 OUONONUMEPOE
MACA, YUMO NO3607Aem UHMEHCUDPUUUPOBamy mexHonozuueckuii npoyec. OmeuecmeeHHbIMU U 3aPYOEHCHBIMU
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