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Effective poultry meat quality control is based on forecasting, identification of dangerous factors and risk management.
The article presents experimental studies indicators of safety and quality of poultry meat due to contamination Campylobacter
spp. The level has been studied bacterial insemination of meat. Defined microbiological indicators of the safety of poultry
meat of different conditions: boneless pieces, pieces with bones and mechanical deboning. Low-quality and dangerous
products were identified according to microbiological indicators, which accounted for 27.45% of the total number of samples
examined. The dominant number of positive results of microbiological studies of product samples according to the indicators
of KMAFAnM and bacterias of the E. coli group were registered when selling mechanically deboned meat in a chilled state.
In the vast majority of cases, bacteria were isolated from poultry carcasses in association. During the investigation of the
quality of poultry meat, 27.45% of samples of low-quality and dangerous products according to microbiological indicators
were found. Based on the results of identification of 29 isolates family Enterobacteriaceae: Salmonella — 31.0%, E.coli —
20.7%, Listeria— 20.7%,P. aeruginosa— 13.8%, C. jejuni and C. coli— 13.8% and 6.9%, respectively, P. vulgaris — 81 (96.4%,).
The isolates had a high and medium degree of pathogenicity: Salmonella — 22.2%, E.coli — 33.6%, Listeria — 66.6%, C.
jejuni — 100%. Meat samples were studied had signs of poor quality according to organoleptic indicators. The surface of
carcasses is wet, yellowish-gray in color; subcutaneous and internal adipose tissue is pale yellow; the serous membrane of
the thoraco-abdominal cavity is wet, hemorrhages were recorded on the serous covers; skeletal muscles are pale, the cut
surface is dry, the pattern is unclear, there are small hemorrhages in the thickness of the muscles. The muscles are flabby,
the dimple that forms when pressed with a finger slowly flattens out, the smell of the muscles is specific. Contaminated
meats by Camylobacter spp. had unsatisfactory quality indicators: tasting evaluation of meat products and broth has a
satisfactory degree of quality of the evaluated indicators: 3.0+0.2 — 3.8+0.1 and 2.5+0.3-3.5 +0.3 points, degree of quality
estimated indicators, respectively; pH 6.9 — 7.0, reactions to ammonia and ammonium salts with Nessler's reagent and
peroxidase — negative, the peroxide value of fat is 0.007 + 0.002% of iodine.
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Introduction. In economic aspects in the world, namely
the shortage of food products on the world market, the
production of high-quality, safe and ecologically clean
poultry products is an urgent issue. The production of high-
quality food raw materials for industry has become the most
important task of the agricultural sector. Food products of
animal origin must comply with international quality and
safety standards, be free from residues of toxic substances,
pathogenic and opportunistic microorganisms (EFSA, 2021;
EFSA, 2022; Nautaetal.,2022; Danek-Majewska etal., 2022;
Berrang et al., 2020). According to international and national
requirements for poultry meat, microbiological indicators
are the main criterion of safety for human consumption.
International requirements and regulatory documents
establish measures for monitoring, risk assessment, and
establishing critical limits regarding the contamination of
unprocessed raw materials by pathogens of zoonoses
(microorganisms of the family Enterobacteriaceae). These
norms are implemented throughmonitoring of zoonotic
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pathogens among broiler and poultry carcasses. Control
measures for the prevention of food pathogens as a potential
etiological factor of food poisoning for humans should
include all stages of food circulation: production, processing,
storage and sale of poultry meat. The control strategy for
campylobacter infection is implemented according to the
“farm to fork" principle. The main aspects that are potentially
dangerous for the spread of campylobacter infection are
the contamination of poultry carcasses at the stage of
processing and the hygiene of poultry meat preparation
(Klaharn et al., 2022; Emanowicz et al., 2021; Tang et al.,
2020; Pacholewicz et al., 2016; Ellis-lversen et al., 2020).
Control is implemented through the examination of batches
of slaughter poultry and broiler carcasses at the stage of poultry
processing. The critical point of control of microorganisms
of the genus Enterobacteriaceae there is poultry meat
compliance with sanitary and hygienic requirements during
poultry processing (feeding and cooling). Muscles and
slaughter products of healthy slaughter birds must be free

Cepis «BetepuHapHa megunumHay, Bunyck 2 (65), 2024



from pathogenic and opportunistic microflora. During poultry
slaughter and gutting of carcasses, there are high risks of
contamination of poultry meat with bacteria, which is the main
aspect of safety and the possibility of human consumption
(Slizewska et al., 2020; Dourou et al., 2021; Burfoot et al.,
2016; Stromberg et al., 2017; Ellis-Iversen et al., 2020).

The purpose of research — determine indicators of
microbiological safety of poultry carcasses and quality
indicators of poultry meat in case of contamination
Campylobacter spp.

Research materials and methods. Veterinary-sanitary
examination of poultry meat was carried out in accordance
with the "Rules of veterinary examination and veterinary-
sanitary examination of meat and meat products", 2002.
To study the insemination of chicken carcasses, washings
were taken from the surface of the carcasses (from the back
area), from the middle of the carcasses (from the abdominal
wall and serous membranes) and from the thickness of
the muscle tissue in the thigh area. Determination of meat
safety indicators was carried out based on indicators of
microbiological contamination, and quality — on the basis
of organoleptic evaluation and physicochemical studies of
poultry meat samples. Bacteriological studies were carried
outaccording to generally accepted methods. Bacteriological
studies on the reisolation of Campylobacter spp. conducted
according to I1SO 10272-1:2007 Microbiology of food
products and animal feed. Horizontal method of detection
and counting of campylobacter (Campylobacter spp.).
Part 1. Detection method (ISO 10272-1:2006, IDT).
Accounting indicators of poultry carcasses were determined
by indicators: carcass categorization, meat yield, yield of
edible and inedible parts. Organoleptic research and tasting
evaluation of meat and broth from broiler meat were carried
out according to generally accepted methods.

The results of the conducted research were processed
statistically according to the Student's method, taking into
account the arithmetic mean values and their statistical
errors, as well as determining the reliable difference of the
indicators that were compared.

Results. Poultry carcasses were subjected to the study
after the full process of butchering. The results of studies
of microbiological contamination of poultry carcasses are
presented in tabl. 1.

From meat samples of poultry carcasses, 29 isolates were
isolated, which were attributed to Salmonella — 9 (31.0%),
E.coli — 15 (20.7%), Listeria — 6 (20.7%), P. aeruginosa—
4 cultures, C. jejuni — 4 (13.8%), C. coli — 2 6.9% and
P. vulgaris — (96.4%).Microbiological indicators of the safety of
poultry meat of different thermal conditions were also studied:
105 samples of boneless poultry meat, 73 samples of bone-in
poultry meat, including legs, and 128 samples of mechanically
deboned poultry meat. In the vast majority of cases, bacteria
were isolated from poultry carcasses in association, which
created certain difficulties in the identification of isolates. In
the vast majority of cases, violations of the microbiological
criteria for the safety of mechanically deboned poultry meat
were detected. It should be noted that the chicken in a chilled
state was mostly contaminated with mesophilic aerobic and
facultatively anaerobic microorganisms. Such raw materials
had no signs of poor quality according to organoleptic
indicators. It was also established that the greatest degree
of contamination by microorganisms was found in chilled
products. The results of studying the pathogenicity of isolated
isolates from chicken carcasses are presented in tabl. 2.

Among the isolates there are microorganisms with a
high and medium degree of pathogenicity.

We also conducted chemical studies of poultry
meat samples contaminated with bacterial microflora

Table 1
Bacterial contamination poultry carcasses
Cateao Season
gory summer autumn winter spring Amount, %
carcasses without the carcass was examined 8 14 15 12
pathological the number of carcasses
changes from which pathogens were 2 3 1 3 5.0
isolated
% 4.0 8.0 8.0
poultry carcasses the carcass was examined 4 3 3 4
with leukemia the number of carcasses
from which pathogens were 2 1 1 2 6.0
isolated
% 8.0 4.0 4.0 8.0
poultry carcasses the carcass was examined 6 5 4 5
with cirrhosis the number of carcasses
of the liver from which pathogens were 2 2 3 2 9.0
isolated
% 8.0 8.0 12.0 8.0
poultry carcasses the carcass was examined 6 4 4 5
with peritonitis the number of carcasses
from which pathogens were 3 1 3 2 9.0
isolated
% 12.0 4.0 12.0 8.0
all contaminated the number of carcasses 8 6 7 8 29.0
% 32.0 24.0 18.0 32.0 '
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Campylobacter spp. (experiment). As a control, meat was
used in the absence of insemination with opportunistic and
pathogenic microflora (Tabl. 3).

During the study of the quality and safety of poultry meat
samples, samples of low-quality and dangerous products
according to microbiological indicators were found, which
amounted to 27.45% of the total number of samples examined.
The dominant number of positive results of microbiological
studies of product samples according to the indicators
of the number of mesophilic aerobic and facultatively
anaerobic microorganisms (NMAFAnM) and bacterias of
the E. coli group were registered when selling mechanically
deboned meat in a chilled state. The main reasons causing
the emergence of dangerous biological factors in poultry
meat are: the presence of unacceptable levels of biological
pollutants in raw materials of animal origin, prerequisites
for the development of microorganisms above permissible
levels; re-contamination of raw materials by microorganisms
during technological processes of processing.

Poultry carcasses and organs were subjected to
veterinary and sanitary inspection. According to the results
of organoleptic assessment of poultry carcasses for
campylobacter contamination, it was established that the
surface of the carcasses is wet, yellowish-gray in color with
a bluish tint; subcutaneous and internal adipose tissue is
pale yellow; serous membrane of the thoraco-abdominal
cavity — moist, shiny hemorrhages on the serous covers;
skeletal muscles are pale, the cut surface is dry, the pattern
is unclear, there are small hemorrhages in the thickness of
the muscles. The muscles are flabby, the dimple that forms
when pressed with a finger slowly flattens out, the smell of
the muscles is specific. Tasting evaluation of meat products
and broth was carried out according to a 5-point system,
evaluating each of the indicators on a scale of degrees of
quality, expressed in points (table 4).

According to the results of the tasting of contaminated
Campylobacter spp. of meat products was evaluated

according to the average arithmetic value of evaluations
from 2.710.2 to 3.910.2, which corresponds to a satisfactory
degree of quality of the evaluated indicators. It should be
noted that the lowest number of points was established
when evaluating the smell and aroma: 2.7-2.8 points. Broth
from contaminated poultry meat was opaque, with a small
amount of flakes, characterized by a pronounced unpleasant
aroma, fat drops on the surface of the broth are mostly small,
their number is insignificant. The results of the evaluation of
the broth according to the average arithmetic value of the
evaluations were from2.520.2 to 3.5+0.2. In the absence
of bacterial contamination mAccording to the organoleptic
indicators and the results of the tasting evaluation, poultry
meat and broth had few signs characteristic of fresh and
good-quality meat. The results of the tasting are evaluated
by comparison with quality indicators according to regulatory
documents for this type of products. According to the results
of the chemical analysis of the meat of the oral groups, the
following were established: pH 6.8-7.0; in the reaction to
ammonia and ammonium salts with Nesler's reagentthe hood
acquired an intense yellow color, sometimes with an orange
tint, cloudiness of the environment was observed;the reaction
to peroxidase is negative (extract from poultry meat of the
experimental group did not acquire a specific blue-green
color); the amount of volatile fatty acids in the range from 3.5 to
3.9 mg of KOH; acid strength of fat— 0.78 £ 0.2 - 0.86 £ 0.3 1
KOH; the peroxide value of fat is from 0.007 + 0.002% of
iodine. When studying the chemical indicators of poultry meat
for contamination of the control group, according to similar
indicators, the results were obtained that corresponded to
the norms of fresh and good-quality meat. On the basis of
microscopic analysis of poultry meat, signs were revealed
destruction muscle tissue, single rods and cocci were
recorded in the field of vision. According to the results of
the chemical analysis of the contaminated Camylobacter
spp. meat (experiment) was established: pH 6.84 — 7.0; in
the reaction to ammonia and ammonium salts with Nesler's

Table 2
Pathogenicity of cultures of microorganisms isolated from poultry carcasses
Degree of pathogenicity
Cultures of microorganisms high average weak absent
n % n % n % n %
Salmonella 2 22.2 2 22.2 3 33.3 2 22.2
E. coli 5 33.3 7 46.6 2 13.3 1 6.6
L. monocytogenes 4 66.6 2 33.3 - - - -
C. jejuni - 100 2 50 2 50 - -
C. coli 3 - 1 - - - - -
P. vulgaris - - - - 75 92.59 6 7.4
Table 3

Chemical and sanitary properties of poultry meat of the control and experimental groups, Mtm, n=5

Groups

Indexes
control

experiment

smear microscopy (number of Single microorganisms

up to 30 microorganisms in the field of

microorganisms in one field of view) vision
pH 5.7410.3 6.8910.1
reaction with CuSO4 - +
peroxidase reaction + -

reaction to ammonia -

formal reaction -

Note:"-" - negative reaction, "+"— positive reaction; "t" is a doubtful reaction.
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Table 4

Organoleptic evaluation of the quality of poultry meat and broth on a five-point scale (M*m, n=27)

Group
Indexes contaminated carcasses contaminated carcasses there is no bacterial
C. jejuni C. coli contamination
Arithmetic mean value of tasting evaluation of meat products, points
appearance 3.740.2 3.610.3 5.0
color 3.840.1 3.810.2 5.0
scent 3.0+0.2 3.0+0.1 4.9+0.1
aroma 3.0£0.3 3.0£0.2 4.910.1
tenderness 3.240.2 3.310.2 4.840.1
taste 3.310.1 3.2+0.1 5.0
succulence 3.0£0.2 3.1£0.1 4.9+0.1
Arithmetic mean value of the tasting evaluation of the quality of meat broth, points
strength 3.310.2 3.110.3 4.910.1
color 3.610.1 3.110.2 5.0
scent 2.7+0.3 2.8+0.1 5.0
aroma 2.840.2 2.50.3 4.910.1
opportunism 3.5+0.2 3.5+0.1 4.8+0.1
taste 3.2+0.1 3.0¢0.2 5.0
transparency 2.5+0.2 2.610.1 4.910.1

Note: degrees of quality expressed in points: 5 — excellent quality; 4 — good quality; 3 — satisfactory quality; 2 — poor quality;

— unsatisfactory quality; p < 0.5

Table 5
The results of veterinary and sanitary studies of poultry meat under the conditions of insemination
of Camylobacter spp. (Mtm), n=27
Experiment CONTROL
Indexes - -
white muscles red muscles white muscles red muscles
pH 6.95+1.12 6.84+2.13 5.87+1.27 6.19+1.58
peroxidase reaction negative negative positive positive
reaction to ammonia and ammonium salts ; ; " "
with Nesler's reagent negative negative positive positive
amount of volatile fatty acids, mg KOH 8.93+2.05 9.21+1.23 4.28+1.03 3.9240.61
fatty acids, mg KOH 3.17+0.09 1.83£0.05
fat peroxide value, % 0.623+0.04 0.322+0.03
smears-imprints of muscles more than SOtEg%%Igng \rlci);iig:re present in there is no microflora in the field of view
KMAFANM,
CFU/1g 0.9x104 1.1x104 3.5x102 3.7x102
pathogenic microorganisms C. jejuni C. jejuni not highlighted not highlighted
Note: p< 0.05

reagentthe hood acquired an intense yellow color, sometimes
with an orange tint, cloudiness of the environment was
observed; the reaction to peroxidase is negative (extract
from poultry meat of the experimental group did not acquire
a specific blue-green color); the amount of volatile fatty acids
in the range from 8.93 to 9.21 mg of KOH; acid content of
fat — 3.17£0.09 mg KOH; the peroxide value of fat is from
0.583 + 0.663% of iodine (Tabl. 5).

In the study of physico-chemical parameters of poultry
meat in the absence of bacterial contamination (control)
according to similar parameters, results were obtained that
corresponded to the norms of fresh and good-quality meat.
Therefore, effective quality control of poultry meat is based
on forecasting, identification of dangerous factors and risk
management.

Conclusions. When examining the quality of poultry meat,
samples of low-quality and dangerous products were found
according to microbiological indicators, which accounted for
27.45% of the total number of samples examined, of which,
according to NMAFANnM indicators, 84%; and bacterias of
the E. coli group — 31%; Salmonella — 23%; listeria — 20.7%;
P. aeruginosaand C. jejuni—13.8%, respectively. Contaminated
Camylobacter spp. poultry carcasses had unsatisfactory
quality indicators: dtasting evaluation of meat products and
broth has a satisfactory degree of quality of the evaluated
indicators: 3.0£0.2 — 3.8+0.1 and 2.5+0.3-3.5 +0.3 points,
degree of quality estimated indicators, respectively; pH 6.9 —
7.0, reactions to ammonia and ammonium saltswith Nessler's
reagent and peroxidase — negative, the peroxide value of fat is
0.007 £ 0.002% of iodine.
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KacsiHeHko C. M., dokmop cbinocogpii 3i cneujanbHocmi 211 BemepuHapHa meduyuHa, CyMcbKul HauioHanbHUl
agpapHul yHisepcumem, M. Cymu, YkpaiHa

Mo3seosuti M. B., acnipaHm, CymMcbKuli HayioHanbHUl azpapHull yHieepcumem, M. Cymu, YkpaiHa

OuiHka 6e3neyHocmi ma sskocmi mywok nmuyi 3a KoHmaminayii Campylobacter spp.

EcbekmusHul KOHmMporb siKocmi M’aca nmuui 6a3yemscs Ha rpo2Ho3ysaHHi, ideHmudikayii Hebe3neyHUxX YUHHUKIE ma
ynpasniHHi pusukamu. B cmammi npedcmasieHo ekcriepuMmeHmarsHUX OoClidXeHb nokasHUKie be3neku ma skocmi M’aca nmuuj
3a koHmamiHauii Campylobacter spp. [ocnioxeHo pieeHb bakmepianbH020 00CiMeHiHHSI M’sica. BusHayeHO MikpobionoaidHi
MOKa3HUKU besreku m’saca nmmuui pis3Ho20 cmaHy: 6e3KiCmKOB020 KYCKOB020, KyCKOBO20 Ha Kicmkax ma MexaHidHOI obeasiku.
BusHa4eHo HesikicHOI ma Hebe3ne4yHoi npodyKuii 3a MiKpobiomoaiyHUMU rnokasHuUKamu, ulo cknano 27,45% eid 3a2anbHoi KinbKkocmi
docnidxysaHux npob. LoMiHyrYy KilbKicmb MO3UMUBHUX pesyribmamig MikpobiosoaidHux 0ocnioxeHb 3paskig npodyKuii 3a
nokasHukamu KMA®AHM ma BIKIT peecmpysanu npu peanisauiim’saca MexaHiyHOi 0b8ariku 8 0X0no0eHOMy cmaHi. B nepesaxHili
6inbwocmi eunadkie bakmepii i3om0sanucs i3 mywok nmuui 8 acouiayii. Mpu docnidxeHHi sKocmi M’aca MUY 8USIBIIEHO
27,45% 3pa3kie HesikicHOI ma Hebe3rne4Hoi npodyKuji 3a MikpobionoaidHuMU MokasHuKamu. 3a pesynbmamamu ideHmudbikauji
29 izonamie poduHu Enterobacteriaceae: Salmonella — 31,0%, E.coli — 20,7%, Listeria— 20,7%, P. aeruginosa — 13,8%, C. jejuni
ma C. coli —13,8% ma 6,9%, eidrosidHo, P. vulgaris — 81 (96,4%). 13onsamu marnu eucokuti i cepedHiti cmyniHb NamoaeHHoCmi:
Salmonella— 22,2%, E.coli— 33,6%, Listeria— 66,6%, C. jejuni— 100%. docnioxeHi mpobu m’sica Manu 03Haku HeAoOposiKicHOCI
3a Op2aHoNeNnMUYHUMU rMoka3HUKamu. [108epxHS MyWOK 80/102a, 08my8amo-Cip020 Konbopy; MiOWKIpHa i 6HymMpILUHS Xuposa
mKaHuHa 611id0-08moa0 Kombopy; ceposHa 0b0MOHKa 2pydo-4epesHoI MOPOXHUHU — 80r102a, peecmpysanu 2emopagii Ha
CEePO3HUX MOKpueax; ckenemHi m’a3u 611idi, ogepxHsi po3pisy Cyxa, MastoHOK HeYimKul, 8 moaui M’siig — OpibHi KpOBo8UIIUBUI.
Ma3u e’ani, AMKa, WO ymeopemsCs MpU HamuCKaHHi nanbueM, 8UPIBHKEMBCS M08IMbHO, 3arnax Mssie crneyugbiyHud.
KoHmamiHosaHe Camylobacter spp. m'aco nmuui Manu He3adoeifibHi MoKa3HUKU sikocmi: OegycmauiliHa OUiHKa M'ICHUX
npodykmie ma byrbloHy Mae 3a008irbHUl cmyniHb SIKOCMI OUiHEHUX nokasHukig: 3,0+0,2 — 3,8+0,1 ma 2,5+0,3-3,5 +0,3 6anu,
cmyreHs IKocmi OuiHeHUX rMokasHUKie, 8idrnosioHo; pH 6,9 — 7,0, peakuii Ha amiak i coni aMoHito 3 peakmusom Hecriepa ma Ha
nepokcudasy — HecamusHi, nepekucHe yucso xupy —0,007 £ 0,002 % Uody.

Knrouoei cnoea: m'sico nmuuyj, sikicme, 6e3neyHicms, KOHMamiHauyjisi, MikpoopaaHi3mu.
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