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The article presents the results of microbiological studies on samples of chicken meat and poultry offal sold at
domestic trade facilities in Kaunas, Lithuania. The samples were analyzed according to standard sanitary and hygiene
indicators for food safety, including total microbial content, Coliform bacteria, and the presence of potentially harmful
microorganisms such as Salmonella spp. and Listeria monocytogenes. During the study of chicken raw materials, the
range of total bacterial contamination varied within 1.5*10% — 2.5*108 CFU/g. According to this criterion, the excess of the
regulated values for the EU countries was noted, amounting to 27.5%. The highest contamination levels were observed
in samples of chicken wings and gizzards. To assess the safety of chicken raw materials, sanitary-indicative microorga-
nisms were monitored. The quantitative indication of Coliform bacteria in all samples remained within acceptable levels.
A correlation was found between the total microbial content and the number of Coliform bacteria in different parts of the
chicken carcass (r=0.43). This indicates that the probability of finding coliform bacteria is higher in meat than in offal. The
results of studies on pathogenic microorganisms are presented. The data obtained indicate that chicken products sold in
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retail networks comply with EAEU and EU safety requirements. No Salmonella and L.monocytogenes were detected in
the samples. The presence of non-pathogenic Listeria as extraneous microorganisms is not critical.
Key words: chicken raw materials, total microbial content, coliforms, pathogenic microflora, safety.
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bameipbekos A.H. — eemepuHapusi fbinibiMOapbiHbIH KaHOUGambl, 8emepuHapusnbIK caHumapusi kagedpachl-
HbIH KaybiMOacmbipbiniFaH npogeccopsl M.a., «Axmem balmypcbiHynbl ambiHOarbl Kocmaral eHipnik yHusepcumemix
KEAK, Kocmanal K., KazakcmaH Pecriybnukacsi.

Makanada Jlumea PecnybnukacsiHbiH KayHac kanaceiHOarbl lwki cayda obbekminepiHOe cambinambiH maybik
emi MeH Kocaiikbl eHiMOepdiH CbiHamanapbiH MUKPObUOoausinbliK 3epmmey ycbiHbiiraH. CbhiHamanap asbik-mysiK
KayincisdieiHiH HopMarnaHraH CcaHumapribiK-eucueHarslblK KepcemkiwumepiHe colkec 6aranaHObi. Xasrnbl MUKPOOMbIK
nacmady, KonugopmObl bakmepusnap xoHe namoeeHOiK MukpoopaaHu3mOepdiH 6onybi aHbiKmanobl (Salmonellas
spp., Listeria monocytogenes). Taybik wuki3amsiH 3epmmey 6apbiCbiHOa Xanrnbl MUKpobmbiK nacmaHy OeHeeli
6olblHwa OuanasoHbi 1,5*10° — 2,5*108 KTE/e weaiHde 6ondbl. Ocbl kpumepul 6olibiHwa Eyponansik Odak endepi
YWwiH pemmenemiH kepcemkiwmepi 6olibiHwa ackin kemyi 6alikandsl, 6yn 27,5% Kypadsl, byn pemme nacmaHy 0eH-
eelii acbin Kemyi mayblK KaHammapbl MeH KapbiHHbIH CbiHamanapbiHOa balikandbl. TayblK WuKizambiHbiH KayincizdieiH
baranay makcambiHOa caHumMapIibiK-Kepcemkiwmik MukpoopeaHu3mMOepliH ecebi xypaisindi. bapnbik ceiHamanapdOarbi
KonughopmObl bakmepusinapobiH caHObIK Kepcemkiwi pykcam emineeH OeHeelrnep weaiHde 60510bl. Tayblk emiHiH em
bernikmepiHdeai xarnbl MUKpObMbIK slacmaHybl MeH KonugopmObl bakmepusinapobiH Kepcemkiuimepi apacbiHOa Koppe-
nayusi aHblkmanobl (r=0,43). Taybik emiHiH KypambiHOa KorughopmObl bakmepusinapObl aHbiKmay bIKmuManobifbl WUKi-
3amka KaparaHOa xorapbl. [lamozaeHOik Mukpochbriopara 3epmmeynepOiH Homuxesepi YCbiHbINObI, anbiHFaH depekmep
cayda xeniciHOe camblriambiH mayblK eHiMOepiHiH EASO xaHe EO Kayincizdik mananmapsbiHa calikecmiziH kepcemedi,
cbiHamanapda carnbMoHernnanap meH L. monocytogenes aHbikmanmaldbl. [lamozeHdi emec nucmepusinapdbiH 6ezde
Mukpogbriopa pemiHde 6051ybl MaHbI30bl eMec.

TyliHdi ce3dep: maybiK WuUKi3ambl, Xanbl MUKPOOMbIK flacmaHy, Konugopmanap, namoaeHOik MUukpoghiopa,
Kayincisoik.
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HA OBBbEKTAX TOPIrOBJIU r. KAYHACA
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B cmambe npedcmasrneHbl Mukpobuonoaudeckue uccrnedosaHus rnpob KypuHo2o msica u cybrnpodykmos, peasnu-
3yeMblx 8 obbekmax eHympeHHel mopeoenu 2. KayHac Jlumosckol Pecnybnuku. [lpobbl oueHusanucb coenacHo
HOPMUPYEMbIM CaHumapHO-eueUeHU4YecKUM rokasamensam 6e3onacHocmu nuwjesol npodykyuu: onpedensnu obuiyto
MUKPOBHYyt0 0bcemeHeHHOCMb, KOmughopMHble bGakmepuu U [puUCymcmeue namogeHHbIX MUKDPOOp2aHU3MOo8
(Salmonellas spp., Listeria monocytogenes). B xode uccriedosaHusi KypUHo20 Cbipbsi Quarna3oH obwel bakmepuarbHOU
obcemeHeHHOCcmMU gapbuposarn 8 npedenax 1,5*105 — 2,5*108 KOE/z. o GaHHOMY Kpumepuo OmMMe4YeHO MpeabiueHUe
peanameHmMupyeMbIX 3Ha4deHul Onsi cmpaH Esponelickoeo cotsa, 4ymo cocmasusio 27,5%, npu amom npesbilieHue
obcemeHeHHOCMU OMMeYeHO 8 Npobax KPbIbIWEK U KyPUHbIX Xernydoykax. C yenbio oyeHKu 6e3onacHocmu KypuHo20
Chbipbsl MPO8OOUSIU yHem caHUMapHO-roka3amersibHbIX MUKpoopaaHu3mos. KonuyecmeeHHasi UHOUKaUyusi KOrughOpMHbIX
b6akmeputi 80 ecex npobax Haxodurnach 6 rpedenax dorycmuMbIX yposHel. YcmaHoseneHa Koppensayus mexdy obwel
MUKPOBHOU 06CeMeHeHHOCMbIO U KOTUYeCcmeoM KOMUGOPMHbIX bakmepul 8 MSICHbIX Yacmsix mywku Kypuusi (r=0,43).
BeposimHocmb obHapyxeHusi KorugopMHbIx bakmepuli 8 Msice 8biwe, yem 8 cybrnpodykmax. [NpedcmasrnieHbl pe3yrb-
mambl uccriedogaHull Ha Mamo2eHHY0 MUKPOGhIOpY, MOry4YeHHble O0aHHble ceudemeslbCmeym O coomeemcmeuu
KypuHoU npodykuyuu, peasusyemol 8 mopaosgoli cemu, mpebosaHusiv b6e3onacHocmu EA3C u EC, e npobax He obHapy-
JKeHbl canbMmoHensnsl u L. monocytogenes. [Npucymcmeue 8 Kadyecmee MocmopOHHeU MUKPOGIOpbl HEMamoaeHHbIX
nucmeput He 18515emcst KpUmu4eCcKUM.

Knrodeenle crnosa: KypuHoe cbipbe, obwas MukpobHasi ob6ceMeHeHHOCMb, KOUGhOPMbI, namoz2eHHas MUKpO-
¢riopa, 6e3onacHoCcMeb.
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Introduction

The global food industry faces significant challenges related to ensuring the safety and quality of products while
adhering to trends for natural, healthy, nutritious, and convenient food products. In this context, food spoilage presents
serious challenges with significant economic losses and severe environmental consequences.

According to FAO/OECD (2021), poultry meat consumption is expected to increase and remain stable in the long
term due to the convenience of preparation for high-income countries and the lower price of poultry for low- and middle-
income countries [1, p.163].

The main health issues associated with poultry handling are primarily related to the condition of contact surfaces
and the safety of the water used in cleaning and processing [2, p. 85]. These contact surfaces can be wooden or plastic
cutting boards and stainless-steel knives, while contamination sources can include the meat itself, ambient air, and
improper cleaning of contact surfaces before and after slaughtering chickens and processing the meat [3, p. 7].

Often, contamination occurs at poultry slaughter stations where bacterial pathogens can be present on poultry
processing equipment and related surfaces, leading to meat contamination [4. p.108].

Additionally, environmental contamination of slaughterhouses by poultry, as well as the slaughter of a large
number of birds using the same equipment and tools, contributes to direct cross-contamination or indirect contamination
of meat during slaughter operations [5, p. 156].

Bacteria can persist on surfaces in direct contact with meat for several hours or days, forming so-called biofilms
[6, p. 245].

Improperly washed knives can also harbor bacterial biofilms on their surfaces. If this equipment is not fully
cleaned and disinfected, it can continue to contaminate the meat [7, p. 386, 8, p. 595].

Conversely, contaminated meat can transmit foodborne infections to clean surfaces [9, p. 7].

The research results of many scientists largely confirm that careful control over product safety is necessary. For
example, the contamination of poultry meat sold in retail in China was much higher than in the USA and EU countries,
but the level of contamination was lower than in Korea and Japan. Therefore, as the authors of the study believe,
advanced farming methods, proper manufacturing practices, and hazard analysis critical control point (HACCP) systems
should be implemented to combat microbes in poultry farming at the farm, processing, and retail levels [10, p. 103].

When examining the equipment of sausage shops, indicator microorganisms isolated from microbiological flushes
were identified by morphological, cultural and biochemical properties as the genera Escherichia, Enterobacter and
Proteus. The authors draw attention to the fact that to ensure the production of meat products that are safe in veterinary
and sanitary terms, it is important to systematically carry out measures for sanitary treatment and disinfection of
technological equipment of facilities and observe the sanitary and hygienic regime of enterprises [11, p. 29].

In the EU, the responsibility for food safety rests with food business operators who produce or import and place
the product on the EU market. For example, if a food business operator finds that the imported, produced, or sold
product does not meet safety requirements, they must immediately begin the process of withdrawing it from the market.

The purpose of our research was to conduct a sanitary and bacteriological analysis of chicken meat and offal
sold in the trading network of Kaunas.

Tasks:

1. To determine the degree of bacterial contamination of individual parts of chicken carcasses.

2. Evaluate the food safety of the chicken meat sold.

Materials and Methods. The research was carried out during a scientific internship within the "500 Scientists"
program at the Department of food safety and quality of the Veterinary faculty, Lithuanian University of Health Sciences,
Kaunas (Lithuania). Laboratory tests were conducted in the department's laboratory.

Samples were collected from supermarkets that are located in Kaunas. All samples, approximately 100 grams
each, were individually selected, packaged according to requirements, and delivered to the laboratory on the same day.

The material for the study consisted of fresh chilled chicken meat and offal (drumsticks, wings, chicken hearts,
chicken stomach, liver) in the amount of 40 samples. The information is shown in Figure 1.

5% 5%

B drumsticks
B wings

M hearts

M gizzards

liver

A B

Figure 1 — Information on Types of Chicken Raw Material Samples
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For the purpose of microbiological monitoring of the contamination of chicken raw materials, the following were
determined: Total Plate Count (TPC) of mesophilic aerobic and facultative anaerobic microorganisms, coliform bacteria
(CB), pathogenic microflora L. monocytogenes, and Salmonella.

The research used the following nutrient media: TBX (OXOID LTD, England), VRBL (OXOID LTD, England), PCA
(Liofilchem, Italy); XLD (Liofilchem, Italy), O.A. Listeria agar (Liofilchem, Italy), and sterile physiological solution.

Statistical analysis of the research results was conducted using IBM SPSS Statistics software.

Chicken raw material samples underwent preliminary preparation, which involved creating a primary dilution. A
sample portion of 10 g was mixed with 90 ml of sterile physiological solution and homogenized. A series of seven serial
dilutions was then prepared for each sample using sterile physiological solution, according to ISO 6887-2:2017 [12, p. 4].

To determine the Total Plate Count (TPC) of mesophilic aerobic and facultative anaerobic microorganisms, seven
dilutions of the sample (from 10-2to 107-7) were analyzed. The plating was performed using the pour plate method, with
1 ml from each dilution poured into a sterile Petri dish and overlaid with molten and cooled (to 30°C) PCA medium. The
plates were incubated at 37+1°C. The colony count was performed after 72 hours.

For the detection of coliform bacteria (CB), four serial dilutions of the sample (from 107-1 to 10”-4) were analyzed.
The plating was performed using the pour plate method, with 1 ml of inoculum added to a sterile Petri dish and overlaid
with VRBL medium. The plates were incubated at 37+1°C for 24 hours. The result was evaluated visually based on the
number of colonies grown in two consecutive dilutions, considering a growth range of 10 to 150 CFU per dish. The ave-
rage count was calculated according to ISO 4832:2006 based on the number of colonies grown on the dishes [13, p. 4].

Samples of chicken meat were also tested for pathogenic microflora [14, pp. 4-5]. For this, a 25 g sample was
taken and mixed with a physiological solution. To detect Salmonella bacteria, the samples underwent preliminary
enrichment in selenite broth and were incubated in a thermostat at 37+1°C for 24+3 and 48+3 hours. To obtain isolated
colonies, the inoculum from the upper part of the broth was transferred to the surface of a dish with XLD agar and
bismuth sulfite agar, then incubated at 37+1°C for 24+3 hours. The presence of Salmonella was determined qualitatively
by the characteristic growth of colonies on the medium: typical Salmonella colonies on BSA are black with a metallic
sheen and pigmentation of the medium under the colonies. On XLD agar, typical colonies have a black center and a
clear reddish zone.

To detect L. monocytogenes bacteria, a 25 g sample was mixed with 225 ml of primary selective medium (Fraser
broth). The primary medium was then incubated at 30+1°C for 251 hours. After incubation, 0.1 ml of culture from the
initial suspension (primary enrichment) was transferred to a test tube containing 10 ml of secondary enrichment medium
(Fraser broth). The inoculation medium was incubated for 24+2 hours at 37+1°C. After secondary enrichment, the
inoculum was taken from the Fraser medium with a loop and plated on the surface of chromogenic medium O.A. Listeria
agar (Liofilchem, Italy), incubating at 37+1°C for 48+1 hours. A positive result is indicated by the presence of blue-green
colonies on the agar surface with a clearing zone around them.

Research Results. The results of the determination of the Total Plate Count (TPC) of mesophilic aerobic and
facultative anaerobic microorganisms in chicken meat and offal samples are presented in Table 1.

Table 1 — Results of Sanitary and Bacteriological Research of Chicken Meat and Offal Samples for TPC

Ne | List of Collected Chicken Research Results COMMISSION
Meat Samples Number of Number of TPC REGULATION (EC)
samples No 2073/2005 on
Range (CFU/q) log(CFU/g) microbiological criteria
for foodstuffs

1 | Chicken drumsticks 15 1,5*10%-2,5*108 6,46+1,14

2 | Wings 15 1,0*106-2,2*107 6,69+0,43

3 | Offal, including: 10 5,64+2,13 5%10°5 — 5*106 (CFU/q)

4 | Hearts 6 0 —5,0%108 5,15+2,62

5 | Chicken stomach 2 6,4*10° — 4,2*107 7,21%0,58

6 | Liver 2 2,7*10° — 4,3*10° 5,53x0,14

The analysis of the research results on the total bacterial contamination of chicken raw materials presented in
Table 1 showed that the microbial contamination of chicken meat varied in the range of 1.5x10/5 — 2.5x10*8 CFU/g, with
an average of 6.46+1.14 — 6.69+0.43 log CFU/g. It is worth noting that out of 30 chicken meat samples, 9 samples
exceeded the upper limit of acceptable contamination levels for EU countries, which constituted 30%. This exceedance
was observed in wing samples. The average contamination level in by-product samples was 5.64+2.13 log CFU/g.
Among the samples, the lowest TPC was found in chicken hearts at 5.15+2.62 log CFU/g, while the highest was
recorded in chicken stomach at 7.21+0.58 log CFU/g. Out of 10 samples of chicken offal, 2 gizzard samples exceeded
the upper limit of acceptable contamination levels, which can be explained by the natural habitat of the microflora.

The results we obtained on the total contamination of chicken raw materials sold in Kaunas show that in 27.5% of
cases, the regulated values for EU countries were exceeded. In this case, according to the EU Commission Regulation
No. 2073/2005, it is recommended to improve the level of production hygiene and enhance the selection of raw
materials.
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Figure 2 — Comparative Data on Total Bacterial Contamination of Chicken Raw Materials

To assess the safety of chicken raw materials, sanitary-indicative microorganisms (coliforms) and pathogenic
microflora (Salmonella spp. and L. monocytogenes) were accounted for. The results of the sanitary and bacteriological
research on the chicken raw material samples are presented in Table 2.

Table 2 — Results of Sanitary and Bacteriological Research of Chicken Meat and Offal Samples for Coliforms and
Pathogenic Microorganisms

Ne Indicator Research Results (log CFU/g) COMMISSION
Chicken Wings (n=15) Offal (n=10) RNEG;’OL%T/;%S‘S(EC)
drumsticks, o . o on
(n=15) microbiological
criteria for foodstuffs
1 | Coliforms (CB) 3,15+0,64 3,28+0,67 3,56+1,16 50 — 500 (CFU/qg)
Pathogens in 25 g, including:
2 | Salmonella spp. Not detected _Not permitted
S in 25 g samples
Listeria monocytogenes Not detected

According to the microbiological research results of chicken raw materials presented in Table 2, pathogenic
microflora (including Salmonella and L. monocytogenes) was not detected in any of the 25 g samples. It is noteworthy
that Listeria spp. bacteria were found in 3 drumstick samples; however, they were not identified as L. monocytogenes.
The presence of non-pathogenic Listeria as extraneous microflora is not critical.

Thus, the results indicate that the meat products sold in the retail network meet safety requirements.

During the research, the number of coliform bacteria was also indicated. The range of coliform presence (CB) in
all samples varied within 4.1x10”3 — 6.3x10%4 CFU/g.

For offal, coliform contamination was as follows: hearts — 9.0x10*2 CFU/g, chicken stomach — 3.0x10"5 CFU/q,
liver — 1.8x10"4 CFU/g. The results show a correlation between the total microbial contamination and the number of
coliform bacteria in the meat parts of chicken carcasses (r=0.43). This may be due to the conditions of microorganism
entry during mechanical deboning, storage, and transportation. The probability of detecting coliform bacteria is higher in
meat than in offal, with a Pearson correlation coefficient of (r=0.29) at a confidence level of P=0.05.

Conclusion

According to the microbiological analysis, all samples of the investigated chicken raw materials comply with the
safety requirements of the EAEU and the EU, with no pathogenic microflora detected in the samples. However, 27.5% of
the investigated samples exceeded the upper limit of total bacterial contamination established for EU countries within
5x1076 CFU/g.

Correlation analysis showed the closest relationship between the level of total bacterial contamination and
coliforms in meat parts of the carcass (r=0.43) at. This fact indicates the necessity of adhering to production hygiene and
proper handling practices when selling chicken meat in the retail network.
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XXAHYAPNAPObIH TPUXUHEINE3IH XKEAEN TYPAE AHBIKTAYFA APHAJTFAH
TECT-XXYUECIH K¥PACTbIPY

XKymanun A.X* — 1 kypc dokmopaHmbl, AybinwapyawbiiibiK 6uomexHonoaus fbifbiMuU-eHOipicmik rnamagop-
MacbIHbIH XemeKwi fbibiMu - Kbismemkepi, «C.CelcbynnuH ambiHOarbl Ka3ak aspomexHukanbiK 3epmmey
yHueepcumemi» KeAK, AcmaHa K., KasakcmaH Pecriybriukaceil.

CypaHwues XX.©. — eemepuHapusi fbibiMOapbIHbIH KaHOUdambl, MUKpPObUOoausi XeHe buomexHonoaus
KkagheOpacbiHbiH doueHmi, «C.CelipynnuH ambiHOarbl Ka3ak aspomexHukanblKk 3epmmey yHusepcumemi» KeAK,
AcmaHa K., Kasakcman Pecnybnukacsi.

Okibekoe ©O.C. — eemepuHapusi fbifibIMOapbiHbIH KaHOUOGambl, MUKpobuonoausi xeHe buomexHoroaus
KagpeOpachiHbIH KaybiMOacmbipbiniFaH rpogeccopsl, «C.CelicbynnuH amsiHOarbl Ka3zak aspomexHukarblk 3epmmey
yHueepcumemi» KeAK, AcmaHa K., KasakcmaH Pecrybrniukacel.

©menosa .M. — mexHuka fblribIMOapPbIHbIH Ma2ucmpi, MUKpobuooaus xaHe buomexHonoausi kaghedpachbiHbIH
ara okbimywbickl, «C.CelgynnuH ambiHOarbl Kaszak aspomexHukarnbik 3epmmey yHugepcumemi» KeAK, AcmaHa K.,
Kasakcma Pecriybniukacsl.

TpuxuHenne3 — Trichinella spp. mybicbiHa XxamambiH HeMamoOmapdaH mybiHOalmbIH, 8emMePUHaPUSITIbIK XoHe
MeOuyuHarbIK MaHbI3bl 30p napa3ummik aypy. by aypy enemHiH kerimezeH endepiHoe, CoHbIH iwiH0e Kazakcma+Oa Oa
KeH maparnfaH. TpuxuHesnne3 HeaidiHeH yU xaHyapnapbl MeH xabalibl xxaHyapnap apkbiibl mapanadsl, an adamdapra
wuki Hemece OypsbIC nicipinmezeH em apkKbinbl XyFadbl. COHFbl Xblndapbl mpuxuHennesdiH mapanybsi A3us, Eypona
)XoHe backa almakmapda ecy meHOeHUUsICbIH Kepcemin omblp. KaszakcmaHO0a mpuxuHesnnesdiH maparybl Hezi3iHeH
um, bopcbiK xoHe xaballbl wowka emi apkbinbl Xypedi. AypydbiH duagHocmukachkl ywiH dacmypii adicmep, Mbicasbl,
MPUXUHOCKOMUS XeHe ceporoausinbik adicmep (MDA, ummyHobriommuHe) KondaHblnaldsl, bipak 6yn adicmep kypdeni
)XabdbikmapObl XoHe Kern yakbimmbl Kaxkem emedi. OcbiraH 6alinaHbicmbi, 3epmmey XyMbICmapbIHbIH Makcambl —
mpuxuHenne30i xeden aHbiKmayFra apHanfaH UMMYHObI XpoMamoepaghusinibiKk mecm-xydeciH a3ipney 6on10bl. S3epmmey
b6apbicbiHOa mpuxuHenna aHmuaeHoepi MeH aHmudeHenepi anbiHbIN, onapdbiH b6enceHdiniai 3epmmendi. Konnoudmel
anmeiHMeH maHbanaHfaH KOHbro2zammap OalibiHOanbir, onapObiH muimoiniai ummyHObl pepmeHmmik manday (MDT)
apkblnbl mekcepindi. HomuxeciHde Protein G KOHbro2ambIHbIH mpuxuHesnna aHmudeHenepiMeH xofapbl bernceHoinik
KepcemkeHi aHblkmandbl. O3iprneHzeH UMMYHObI XpomamozpaghussnbiKk mecm-XyUeciHiH muimoiniei aKcriepumeHmmik
JKOJSIMEH XXYKMbIPbliiFaH XXaHyaprap MeH mabufu xonMmeH aypyra warndbikkaH xxabalbl xaHyapnaplbiH yneainepiHoe
mekcepindi. Tecm-xyteciHiH ce3immandbirbl MeH muimoiniai xxorapbl 607k, KOMMEPUUSINIbIK mecm-XytuenepiMeH ca-
nbicmbipraHda ceHimMOi Homuxenep 6epdi. KopbimbiHObinal Kene, 3epmmey Homuxesiepi mpuxuHesnnesodi xeden
OuazHocmuKarnayra apHanfaH UMMYHObI XpoMamoepausinblk mecm-xyleciHiH muimdiniciH pacmadbl. byn odic
aybInobIK XaHe warnfal aliMakmapda mpuxuHenne3oi me3 xoaHe 081 aHbIKmayra MyMKiHOiK 6epeOi.

TyliHdi ce3dep: mpuxuHenne3, banay, aHmudeHe, aHMU2EH, KOHbK2am, UMMYHObI XpomamoepagusinbiK
manday.

KOHCTPYUPOBAHUE TECT-CUCTEMbI AJ1A BEbICTPOIO OBHAPYXEHUA
TPUXUHENNE3A Y XXUBOTHbIX

XKymanun A.X.* — dokmopaHm 1 Kypca, eedyuwuli Hay4HbIl compyOHUK Hay4Ho-npou3sodcmeeHHOU niamagop-
MbI cernbCcKoxo3sticmeeHHol buomexHonoeauu, Kasaxckul aspomexHudeckul uccriedosamernbCKul yHusepcumem
umeHu C. CelpynnuHa, e. AcmaHa, Pecnybnuka Kazaxcmat.

CypaHwues XK.A. — kaHOuOam eemepuHapHbIX HayK, 0oueHm Kaghedpbl Mukpobuonosuu u 6uomexHonozauu,
Kasaxckuli azpomexHu4yeckuli uccrnedosamernsckull yHugepcumem umeHu C. CeligpynnuHa, 2. AcmaHa, Pecrybnuka
KasaxcmakH.

Akubekos O.C. — kaHOuUOam eemepuHapHbIX Hayk, doueHm kaghelOpbl Mukpobuosozuu u buomexHoroauu,
Kasaxckuli azpomexHudyeckuli uccrnedosamernsckull yHugepcumem umeHu C. CeligpynnuHa, 2. AcmaHa, Pecrnybnuka
Kasaxcmar.

Omernosa .M. — Mma2ucmp mexHU4YecKux Hayk, cmapuwul npernodasamerib kaghedpbl MUKpobuonioauu u 6uomex-
Honoeuu, Kasaxckuli aepomexHuyeckuli uccredosamenbckull yHusepcumem umeHu C. CelgynnuHa, e. AcmaHa,
Pecnybnuka Kasaxcmar.

TpuxuHenne3 — napasumapHoe 3abosieeaHue, 8bi3blgsaeMoe Hemamoldamu poda Trichinella spp., umerowee
B8aXHOE 3Ha4yeHUe KaK 8 eemepuHapuu, mak u 6 meduyuHe. Omo 3abonegaHue WUPOKO pacrpocmpaHeHo 8 pside
cmpaH, ekntoyas KazaxcmaH. TpuxuHenne3 8 0CHOBHOM nepedaemcsi Yepe3d GoMaluHUX U OUKUX XXUBOMHbIX, a /I00sIM
OH MOXem rnepedagambCsi Hepe3 cbipoe unu HedocmamoyHo mepmuyecku obpabomaHHoe Msico. B nocrnedHue 200bi
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