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Abstract. The relevance of this study is conditioned upon ensuring proper risk-based control over the safety and quality
of chilled broiler chicken meat at its production facilities, where a system of hazard analysis and control at critical points
should be implemented. In this regard, this study was aimed at identifying the issue of control of chilled broiler chicken
meat for conducting research to establish the freshness of broiler chicken meat at sales facilities — agri-food markets and
supermarkets. The leading approach to the study of this issue was the developed patented bacterioscopic method, which
allows comprehensively establishing the freshness of chilled broiler chicken meat. The presented method is simple to
perform, with obtaining quantitative indicators for establishing the freshness of chilled meat of broiler chickens for 5 days,
6-7 and 8 days at a temperature of 0-4 °C, as well as with establishing the number of microorganisms in the field of view
of a microscope and by the degree of muscle tissue decay, by staining one smear-imprint according to Gram in Hooker’s
modification, and by counting the number of microorganisms in 10 fields of view, followed by deriving the average value
per field of view, as well as determining the shape of the cells. The reliability of the results in tests using this method is
99.9%. It was found that the highest content of microorganisms was in stale chilled carcasses of broiler chickens on Day 8:
in the chest muscles — 45 * 3 (P<0.001), in the thigh muscles — 52 * 5 (P<0.001) compared to fresh meat. Rod-shaped
gram-positive microorganisms dominated stale meat, in some places single cocci were recorded, including a considerable
breakdown of muscle tissue. The content of volatile fatty acids in the chilled meat of broiler chickens and the acid value of
fat increased significantly (P<0.001) on the 8" day of sale at a temperature of 0-4 °C, respectively — 11.05 + 0.37 - 10.97 + 0.33
and 2.83 + 0.33 mg of NaOH. During the examination of the freshness of the meat of broiler chicken carcasses, the highest
percentage of fresh meat of broiler chickens during its sale in agri-food markets was 79.3%, in supermarkets — 75.0%, stale
meat, respectively — 3.8% and 5.4%. The materials of this paper are of practical value for the work of state inspectors of
veterinary medicine when using the bacterioscopic method to determine the freshness of chilled meat of broiler chickens
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Introduction

Violation of the temperature regimes of cooling broiler
chicken carcasses (the norm of the temperature regime of
cooling poultry carcasses — from 0 to 4 °C - no more than
5 days, increasing the temperature above 4 °C and extend-
ing the period for more than 5 days) during sale or storage
is important a critical control point for the effectiveness of
the hazard analysis and control system at critical HACCP
points (Hazard Analysis and Critical Control Point). Market
operators should implement this safety system through-
out the food chain of production and circulation of broiler
chicken meat [1].

The traceability system, which is a component of
the HACCP system, provides identification and analysis of
hazardous risks, management of critical control points, and
improvement of sanitary and hygienic requirements for the
production and turnover of broiler chickens. To ensure the
quality and safety of meat and meat products, constant
sanitary, microbiological, and hygienic monitoring of the
cold chain is required [2].

The safety and quality of broiler chicken meat de-
pends on the poultry feeding, cultivation and slaughter
technology, temperature and shelf life. Thus, during the
breeding of poultry in private farms, the indicators of meat
safety and quality were better than in farms, namely: an
increase in protein content by 1.24%, and fat by 3.61% [3].
The consumer prefers chilled poultry meat since it retains
all the nutrients necessary for a full-fledged diet [4].

For the effectiveness of the HACCP system, it is nec-
essary to follow European and national regulations [5; 6]
on the implementation of risk-based control of chemical,
biological and physical hazards, hygiene of production,
storage, and sale of broiler chicken meat. However, devia-
tions from the temperature regime above 4°C and delay in
sale and storage (more than 5 days) of broiler chicken meat
is a daily issue, which leads to spoilage of products, dete-
rioration of organoleptic properties and consumer charac-
teristics of meat [7].

The temperature and duration of refrigerated stor-
age (4 °C) of broiler chicken meat depends on its quality
and safety in terms of microbial insemination and changes
in physical and chemical parameters [8]. The cooling tem-
perature of broiler chicken meat is one of the key factors in
the entire food chain to ensure high-quality and safe prod-
ucts [9]. The quality of poultry meat with an extended shelf
life in a chilled state correlates with freshness indicators [10].

Poultry meat is a perishable product, a considera-
ble number of microorganisms multiply in it, organolep-
tic changes occur, namely the discolouration of muscle
tissue, the formation of an unpleasant smell. One of the
most effective methods is the use of infrared spectroscopy
for the identification and characterisation of bacterial mi-
croorganisms that cause spoilage of poultry meat during
refrigerated storage, considering the level of mesophilic
microorganisms: 102-103 CFU/g - the initial content of
microorganisms, and after 107 CFU/g - changes organo-
leptic indicators (doubtful freshness of meat) and more
than 108 CFU/g — an unpleasant rotten smell appears (stale
meat) [11].

Spoilage of broiler chicken meat leads to an increase
in microorganisms, deterioration of organoleptic and phys-
ico-chemical parameters, and therefore it is necessary to

develop more effective methods for controlling the fresh-
ness of meat products [12]. Changes in the quality of chicken
fillet meat due to hypothermia at temperatures from 0 to
4 °C for 8-10 days during storage are expressed in the dete-
rioration of organoleptic indicators, fat oxidation [13].

Antioxidants of plant origin are often used in the
meat industry to increase the amount of meat raw materi-
als and extend the shelf life of refrigerated storage up to
14 days, to reduce spoilage of meat and meat products in
the absence of oxidation of lipids and proteins [14].

Scientists claim that the addition of various biological
additives to poultry feed, such as probiotics and prebiotics,
improves the quality of broiler chicken meat and extends
its shelf life and improves freshness indicators [15].

Implementation of risk-oriented control of food mar-
ket operators for the production and circulation of broiler
chicken meat by veterinary medicine specialists requires
effective and reliable methods of controlling its safety and
quality [16].

The scientific originality of this study lies in the
development of a bacterioscopic method for determining
the freshness of meat of broiler chickens using the Gram
staining method in Hooker’s modification and counting the
number of microorganisms in 10 fields of view, which en-
sured the reliability of the indicators in the tests, reduced
the cost of reagents and reduced the time spent on tests for
one sample. Currently, the development of new optimised
methods in the system of laboratory control of the safety
and quality of chilled broiler chicken meat is important and
relevant for veterinary medicine inspectors using simple
tests.

The purpose of this study was to develop, test and
approbate a method for bacterioscopic assessment of the
freshness of meat from chilled broiler chicken carcasses to
identify the number of microorganisms.

Materials and Methods

After slaughter, broiler chickens were cooled in cold stor-
age rooms at a temperature of 0-4 °C for further sale in
supermarkets (ATB chain) and agri-food markets (city of
Bila Tserkva) of the Kyiv Oblast within 5 days according
to the current regulatory document DSTU 3143:2013 [17].
The study was conducted on 36 samples of broiler chickens.
Later, on the 6-7™ and 8™ day of sale, spoilage of chilled
meat of broiler chickens was determined with obtaining
indicators for different degrees of freshness: questionable
and stale.

To determine the different degrees of freshness of
chilled meat of broiler chickens, generally accepted meth-
ods were used: organoleptic examination, determination of
the content of volatile fatty acids and the acid number of
fat, ammonia, and ammonium salts with Nessler’s reagent,
reaction with copper sulphate, according to the requirements
of DSTU 8253:2015 [18].

During the organoleptic assessment, the appear-
ance of broiler chicken carcasses was determined - the de-
gree of exsanguination, the condition of the surface of the
carcasses (surface cleanliness); degree of plumage removal
(state of plumage removal); skin condition (clean, dry, un-
weathered, without scratches, tears, and bruises); the state
of the bone system (without fractures and deformations);
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the consistency of the chilled meat of broiler chickens (the
muscles are dense, elastic, when pressed with a spatula, the
pit is quickly levelled); muscle tissue colour (pale pink or
with changes); skin colour (pale yellow or with changes);
colour of subcutaneous and internal adipose tissue (pale
yellow and yellow or with changes); the smell on the sur-
face of the carcass (characteristic of good-quality fresh
poultry meat, without extraneous odours or with changes);
cooking test (broth with a pleasant smell, transparent, a
significant number of fat balls on the surface of the broth,
without extraneous odours or with changes).

The content of volatile fatty acids in poultry meat
was determined by their separation by distillation and ti-
tration with a solution of potassium hydroxide with a mass
fraction of 0.1 mol/dm? and subsequent calculation accord-
ing to the formula in milligrams of potassium hydroxide
per 100 g of meat.

The acid number of fat was determined by dissolv-
ing a melted sample of fat with a mixture of diethyl ether
and ethyl alcohol with a mass fraction of 96% and titrating
free fatty acids with a solution of potassium hydroxide with
a mass fraction of 0.1 mol/dm3, and expressing it in cubic
centimetres (cm®) of potassium hydroxide, spent on neu-
tralisation of free fatty acids contained in 1 g of fat, and
calculated according to the formula in milligrams of po-
tassium hydroxide.

The method for determining ammonia and ammo-
nium salts was based on the ability of ammonia and ammo-
nium salts formed as a result of autolysis of meat to form
yellow-brown mercurammonium iodide with Nessler’s re-
agent (10 drops of Nessler’s reagent were added to 1 cm® of
aqueous extract from meat, the contents were shaken tubes
and observed the colour: greenish-yellow — fresh meat; in-
tense yellow colour — meat of questionable freshness; yel-
lowish-orange — stale meat).

According to the reaction with copper sulphate,
60 cm?3 of distilled water was added to 20 g of minced meat
in the broth to determine the products of the primary
breakdown of proteins. The contents were mixed, covered
with glass, and put in a boiling water bath for 10 minutes.
The broth was then filtered through a layer of cotton wool.
If the broth is cloudy and after filtering, protein flakes re-
main in it, then the broth was additionally filtered through
filter paper. 2 cm? of filtrate and 3 drops of 5% copper sul-
phate solution were poured into the test tube. The test tube
was shaken three times. The reaction was read after 5 min.
The meat is fresh — the broth remains transparent; of ques-
tionable freshness — slight cloudiness of the broth; stale —
significant turbidity of the broth, the formation of flakes in
it or the loss of a jelly-like clot.

The developed bacterioscopic method of determin-
ing the insemination of poultry meat by microorganisms
and determining the freshness of chilled broiler chick-
en carcasses was based on the change in the number of
smears-imprints from poultry meat, their Gram staining in
the Hooker’s modification [19], as well as the change in the
number of fields of view of the microscope under time of
counting microorganisms. Ukrainian utility model patent
147996 was obtained for this technique.

Based on the results of own research, a bacterio-
scopic method for establishing the insemination of poultry
meat with microorganisms and determining the degree of
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freshness of chilled meat of broiler chickens was developed,
which is based on determining the number of microorgan-
isms by counting in smears-imprints from meat samples
and their Gram staining in the Hooker’s modification.

According to the bacterioscopic method of estab-
lishing the insemination of poultry meat by microorgan-
isms and determining the degree of its freshness, a piece of
poultry meat with an area of 2.0 x 2.1 cm? was used, cut to
a depth of 1.0-1.5 cm with a sterile scalpel or scissors, and
which was applied the cut surface to the surface of a sterile
slide to obtain 1 smear-imprint. Later, this smear-imprint
was fixed over the flame of an alcohol still, by passing it
three times through the flame for no more than 1-2 sec-
onds, and was stained by Gram in Hooker’s modification,
and a microscopic study was carried out using immersion
oil with a magnification of x90 and an eyepiece — with x10
magnification to count the number of microorganisms in
10 fields of view of the microscope. Next, the average val-
ue per field of view of the microscope was calculated, as
well as the shape of the cells (cocci, micrococci, rod-shaped
bacteria), sporulation was determined, and the emer-
gence of the corresponding Gram colouring was observed
(gram-positive microorganisms acquire a purple colour,
gram-negative — red), which allows determining the degree
of freshness of poultry meat.

An essence of this method is the staining of a
smear-imprint according to Gram in Hooker’s modification.
The following steps can be described:

— application of a strip of filter paper, then a few drops
of Hooker’s basic staining solution to the paper for 0.5-
1.0 min so that the filter paper is completely wet;

—washing with a jet of distilled water the slide with the
painted smear-imprint from the meat;

—application of Burke’s iodine solution for 0.5-1.0 min.

— washing the smear-print with ethyl alcohol with a
mass fraction of 96%, then immersing the slide in a chemical
beaker with a capacity of 100 cm? with ethyl alcohol with a
mass fraction of 96% for 0.5-1.0 min;

- washing with distilled water a smear-imprint from
meat;

— application of an alcoholic solution of fuchsin with a
mass fraction of 0.5% for 2-3 min on a washed smear-im-
print from meat and washing with distilled water and drying
with filter paper.

The reliability of the obtained research results is
confirmed using certified equipment, modern test meth-
ods, and the use of statistical processing. Variational and
statistical processing of the results was carried out using
computer software packages “Microsoft Excel”, “Maple-12”
(Maplesoft, 2008). The probability of the obtained results
was determined by Student’s test considering the significance
criteria: P<0.05; P<0.01, P<0.001.

Results and Discussion

Research has established that the organoleptic indicators
of fresh chilled carcasses of broiler chickens at 0-4 °C for
5 days for sale in agri-food markets and supermarkets were
as follows: the carcasses were well bled, their surface was
clean, dry, without damage and haemorrhages, specific
smell, the muscles were well bled, dense, elastic, the pit was
quickly levelled when pressed with a spatula; the plumage
was completely removed from the carcasses; bone system
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without fractures and deformations; the colour of muscle
tissue was pale pink; skin colour — pale yellow; the colour
of the subcutaneous adipose tissue was light yellow, the in-
ternal adipose tissue was white; the smell on the surface
of the carcass was characteristic of good-quality poultry
meat, without extraneous odours; the broth had a pleasant
smell, was transparent, on the surface of the broth there
were many fat balls, without extraneous odours.

At the same time, it was established that the organo-
leptic indicators of questionable freshness of chilled car-
casses of broiler chickens at 0-4 °C on the 6"-7* day of sale in
agri-food markets and supermarkets were as follows: bleed-
ing of the carcass was satisfactory, a slight sliminess of the
surface of the carcasses and a sour smell on the surface of
the carcasses were observed; the consistency of the muscles
was less elastic — the pit slowly flattened out when pressed
with a spatula, the colour of the meat was pinkish-grey;
the colour of the subcutaneous and internal adipose tissue
was pale yellow with a grey tint, with a slight sour smell;
the broth had an unpleasant smell, with an extraneous sour
smell, cloudy, a few fat balls on the surface of the broth.

Therewith, it was established that the organoleptic
indicators of stale chilled carcasses of broiler chickens at
0-4 °C on the 8™ day of sale in agri-food markets and su-
permarkets were as follows: the carcasses were poorly bled,

their surface was slimy, and there was an acidic unpleasant
smell on the surface carcass; the consistency of the muscles
was not elastic — the pit did not align when pressed with a
spatula, the colour of the meat was greyish; the colour of the
subcutaneous and internal adipose tissue was yellow-grey
with a smell of oxidation; the broth had an unpleasant smell,
with an extraneous musty smell, was cloudy, no fat balls
were found on the surface of the broth.

The prototype of the developed bacterioscopic method
for determining the insemination of poultry meat with
microorganisms and determining the freshness of meat of
broiler chickens is a method of determining the freshness
of meat of slaughter animals (beef, pork, lamb, goat) by the
bacterioscopic method [20], which is based on determining
the number of microorganisms and the degree of breakdown
of muscle tissue by Gram staining and subsequent micro-
scopic examination in 25 fields of view in three smears-prints
on two slides. The disadvantage of this method is that it is
cumbersome and gives an error of 10-15%.

A comparative evaluation of the test results of the
above-mentioned methods of determining the freshness of
poultry meat by the bacterioscopic method of establishing
the insemination of chilled poultry meat with microorgan-
isms and determining its freshness to the prototype are
presented in Table 1.

Table 1. Comparison of the indicators of the prototype and the invention of determining
the freshness of broiler chicken meat using the developed bacterioscopic method

Indicator for comparison

Conventional method

Newly created method

Method components:

Meat cutting depth, cm: 1.0-1.5 1.0-1.5
Area of a piece of meat, cm? 2.0x2.5 2.0x2.1
Number of smears-prints from meat 6 1
Time for fixing smears-prints from meat, s 2-3 1-2

The method of staining smears-imprints of meat

According to Gram

According to Gram in the Hooker’s modification

Exposure of staining, min

10.0-11.0 4.0-5.0

Microscopy of smears-impressions using immersion oil

90* magnification; eyepiece with

90* magnification;

10* magnification eyepiece with 10* magnification
Number of visual fields studied 25 10
Experiment detection rate, min 50-60 20-22
Stability of indicators for determining the number
. . . R . 80.2 99.9
of microorganisms in broiler chicken meat, %
% Ratio of research results to indicators of the content

of volatile fatty acids in the meat of broiler chickens 81.5-85.3 98.5-99.6

o - e

% Ratio of research results to quantitative indicators 30.5-83.1 99.2-99.7

of the acid number of fat of broiler chickens

The data in Table 1 suggests that the developed
bacterioscopic method of establishing the insemination
of poultry meat with microorganisms and determining the
freshness of chilled meat of broiler chickens has the statistical

significance of 99.9%. The results of determining the fresh-
ness of broiler chicken meat according to the developed
method and generally accepted methods are presented in
Table 2.
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Table 2. Safety and quality indicators of chilled broiler chicken meat at sales facilities using the developed
bacterioscopic method and generally accepted methods, M = m, n = 36

Quality of broiler chicken meat

Onday 5 at 0-4 °C

On days 6-7 at 0-4 °C

On day 8 at 0-4 °C

Broiler chicken meat of

Indicator Fivsdln bro1ler_ch1cken meat, . - Stale broiler chicken meat, n = 12
n=12 questionable freshness, n =12
Pectoral Mu;cles Pectoral Thigh muscles Pectoral Thigh muscles
muscles thighs muscles muscles
Number of
microorganisms by 541 741 17 + 97 9% + 9 4573 59+ 57
meat microscopy per
1 average field of view

Determination
of ammonia and
ammonium salts with

The extract from the meat
is greenish yellow in colour,

Meat extract of intense yellow
colour, considerable turbidity
with the formation of a thin layer

Meat extract is yellow-orange,
rapid formation of large flakes

Nessler’s reagent transparent of sediment falling into the sediment
Content of volatile o o n o o o
fatty acids, mg KOH 2.61£0.24 2.70 £0.22 6.62 £(0.43 6.70 £ 0.34 11.05 £0.37 10.97 £0.32
Acid number of
broiler chicken fat, 0.72 £ 0.04 1.76 £0.12" 2.83+0.07™
mg NaOH
Reaction with
copper sulphate Meat broth has considerable
(determination of Meat broth is transparent, Meat broth is transparent, blue turbidity, the formation of flakes
the products of the blue green in colour with a slight turbidity or the loss of a jelly-like clot,

primary breakdown of
proteins in the broth)

Note: “* - P<0.001, compared to fresh meat indicators

It was established that the content of microorganisms
in the chilled meat of broiler chickens (breast muscles and
thigh muscles) with questionable freshness was, respec-
tively, 3.4 and 3.3 times higher (P<0.001) and in stale meat,
respectively, 9.0 and 7.4 times higher (P<0.001), compared
to the indicators of fresh meat. Single cocci were mainly
detected in fresh meat, muscle tissue decay was not detected; in
meat of questionable freshness — cocci, diplococci, a small
amount of gram-positive and gram-negative rod-shaped
microorganisms, slight decay of muscle tissue; in stale
meat, rod-shaped gram-positive microorganisms predomi-
nated, isolated cocci were found in some places, significant
decay of muscle tissue.

The content of volatile fatty acids in the chilled
meat of broiler chickens of questionable freshness (breast
muscles and thigh muscles) was 2.5 times higher (P<0.001),
compared to the parameters of fresh meat. At the same
time, in stale chilled meat, the content of volatile fatty ac-
ids in pectoral muscles and thigh muscles, respectively, was
4.2 times (P<0.001) and 4.1 times higher (P<0.001) compared
to fresh meat.

The acid number of fat in chilled meat of question-
able freshness was 2.4 times higher (P<0.001), compared to
the indicators of the acid number of fat in fresh meat; in
stale chilled meat, the acid number of fat was 3.9 times higher
(P<0.001), compared to the indicators of the acid number of
fat in fresh meat.

The results of qualitative reactions for determining
the content of ammonia and ammonium salts with Ness-
ler’s reagent and determining the products of primary
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blue in colour

breakdown of proteins in the broth using copper sulphate
were corrected with indicators for determining fresh, ques-
tionable freshness and stale meat of broiler chickens.

The developed method of bacterioscopic study of in-
semination of poultry meat with microorganisms is easy to
perform, and based on quantitative results, reliable indicators
can be obtained for establishing the degree of freshness of
chilled meat of broiler chickens by counting the number of
microorganisms in one smear-imprint from the deep layers of
poultry meat and in 10 fields of view of the microscope, and
establishing the breakdown of muscle tissue. The proposed
quantitative bacterioscopic method for establishing the in-
semination of poultry meat with microorganisms can be used
in the control system for determining the safety and quality of
broiler chicken meat in production laboratories at meat and
meat processing facilities, wholesale bases during storage, in
supermarkets, in state laboratories of the State Production
and Consumer Service of Ukraine and in state laboratories
of veterinary and sanitary examination in agri-food mar-
kets. This method is proposed for establishing the freshness
of chilled meat of broiler chickens along with the generally
accepted methods of laboratory testing of meat — qualitative
reactions for the detection of ammonia and ammonium salts
and the determination of the products of the primary break-
down of proteins in the broth using copper sulphate, the con-
tent of volatile fatty acids, the establishment of acid number
of fat of broiler chickens and organoleptic indicators.

The study was carried out to identify the freshness
of broiler chicken meat at sales facilities: agri-food markets
and supermarkets. The results are presented in Table 3.
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Table 3. Microclimate indicators in poultry rearing shops, M+m,n=15

Quiality of broiler chicken meat
Usizl Broiler chicken meat
samples Fresh broiler chicken meat . Stale broiler chicken meat
. of questionable freshness
of broiler
chicken meat Amount o Amount o Amount o
% % %
samples samples samples
Agri-food markets
n=53 42 | 7193 | 9 | 17.0 | 2 | 3.8
Supermarkets
n=>56 42 10| 11 | 19.6 | 3 | 5.4

According to the data in Table 3, the highest per-
centage of fresh meat of broiler chickens according to
generally accepted methods and the developed bacterio-
scopic method of establishing the insemination of poultry
meat with microorganisms was 79.3% for the sale of prod-
ucts in agri-food markets and 75.0% in supermarkets; of
questionable freshness, respectively — 17.0% and 19.6%.
And the lowest percentage of stale meat of broiler chick-
ens was found during sale in agricultural food markets —
3.8% and in supermarkets — 5.4%.

This bacterioscopic method of establishing the in-
semination of poultry meat with microorganisms to de-
termine the freshness of chilled meat of broiler chickens
has been tested and implemented at the facilities for its
production and circulation and is recommended for imple-
mentation by state veterinary medicine specialists during
the implementation of the state risk-oriented safety and
quality control system chilled meat of broiler chickens.

The author’s patented bacterioscopic method for
establishing the insemination of poultry meat with mi-
croorganisms is simple to perform, and its results provide
particular quantitative indicators for determining the
freshness of chilled meat of broiler chickens for 5, 6-7,
and 8 days at 0-4 °C with calculation of the number of
microorganisms and the degree of breakdown of muscle
tissue: fresh meat — up to 10 microorganisms, no break-
down of muscle tissue is observed; meat of questionable
freshness — 11-30 microorganisms, traces of decay of
muscle tissue; stale meat — more than 30 microorganisms
(rod-shaped gram-positive ones prevailed), considerable
breakdown of muscle tissue. To facilitate the work of vet-
erinary medicine specialists, it is necessary to apply sim-
ple laboratory tests (organoleptic, chemical, physical) to
establish the freshness of meat of broiler chickens during
storage and sale when it is cooled under different temper-
ature regimes and terms [21]. In the system of risk-based
control of the storage of chilled meat of broiler chickens,
research should be directed towards the identification of
dangerous food products, which can lead to the develop-
ment of food poisoning in consumers [22]. For the cooling
of broiler chicken carcasses, it is necessary to assess the
control of pathogens of food infections, namely Cam-
pylobacter spp., in which their number will subsequently
decrease under the control of compliance with the cold
chain, which will enable the facilities for the production
and circulation of poultry meat to comply with the hygiene
criteria of the technological process and reduction of meat
contamination of broiler chickens [23].

Furthermore, scientists have developed an opti-
mised 99.8% statistically significant method for determin-
ing the contamination of fresh, questionable freshness and
stale poultry meat with microorganisms by counting the
number of microorganisms by preparing two smears-im-
prints and staining them according to Gram in Hooker’s
modification and counting the number of microorganisms
in 15 fields of view [24].

Due to non-compliance with the temperature re-
gimes of meat cooling of broiler chickens, fat in which al-
dehydes and peroxides accumulate is primarily subject to
spoilage, and therefore it is necessary to control the qual-
ity of poultry fat [25]. And in the results of this study, the
acid number of fat corresponded to fresh, questionable,
and stale meat of broiler chickens. In their studies, sci-
entists demonstrate the positive effect of chlorine-con-
taining oxide on the quality of meat of broiler chickens
by cooling the carcasses of broiler chickens at 4 °C on the
4™ and 7* day of sale due to the reduction of the contam-
ination of the meat with microorganisms [26]. Deterio-
ration of meat due to non-compliance with temperature
regimes is one of the microbiological risks that must be
promptly detected and prevented to provide consumers
with high-quality and safe meat products [27].

In general, the policy of the Ukrainian national
strategy is aimed at implementing control from the farm
to the table by introducing new methods in the system of
laboratory control of fresh meat and meat products, apply-
ing compliance with sanitary and hygienic requirements
at the facilities for their production and circulation [28].

Conclusions

The developed bacterioscopic method of detecting con-
tamination of poultry meat with microorganisms can be
used in the laboratory control system to establish the
freshness of chilled meat of broiler chickens during pro-
duction, storage, and sale. This method has 99.9% confi-
dence. At the same time, more reliable data — 98.5-99.6%
were obtained according to the results of studies of in-
dicators of the content of volatile fatty acids, and 99.2-
99.7% — according to the results of studies of indicators of
the acid number of fat of broiler chickens.

According to the developed bacterioscopic method
and several generally accepted methods, on the 5%, 6t 7t
and 8™ day, the conformity of the chilled meat of broiler
chickens to different degrees of freshness was established:
fresh, questionable freshness, and stale. At the same
time, the indicators of the number of microorganisms, the
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content of volatile fatty acids in the meat of broiler chick- At meat sales facilities: agri-food markets and su-
ens and the acid number of fat of questionable freshness  permarkets, the largest percentage is fresh meat from broiler
and staleness had a high degree of probability (P<0.001) chickens, respectively — 79.3% and 75.0%; of questionable
compared to the indicators of fresh meat and fat of broiler  freshness, respectively — 17.0% and 19.6%; the lowest percentage
chickens. is stale meat of broiler chickens, respectively — 3.8% and 5.4%.
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KOHTPOJIb 0X0JI0I;KEHOT0 M’sica KypUaT-opoujiepis
3a 0aKkTepioCKOMiYHNM METOA0M

Anbona ®enopiBHa Borarko!, Hagiss MuxaiutiBaa boraTko!, CBiTmana AsimiBHa TRauyk?

IBistoriepKiBChbKMI HalliOHAIbHMIE arpapHuit YHiBepcUTeT
09117, CobopHa miomia, 8/1, m. bina Liepksa, Kuiscbka ob61acthb, YKkpaina

*HanioHa/bHUIT YHiBEpCUTET GiopecypciB i MpupoaoKOpUCTyBaHHS YKpaiHu
03041, Byn. I'epoiB O6oponn, 15, m. Kuis, Ykpaina

AHoTarnis. AKTyaJbHICTh JOCTiIsKeHHs 3yMOBJIeHa 3a6e3MeueHHsIM HaJIeXKHOTO PU3UK-OPi€HTOBAHOTO KOHTPOJIIO 3a
6e3TeYHICTIO Ta SKICTI0 OXOJOMKEHOTO M’sica KypyaT-OpoiijiepiB Ha MOTYKHOCTSIX 3 1I0TO BUPOOHUIITBA, Ie Mae 6yTH
BIPOBAKEHA CUCTEMA aHaTi3y He6e3TeK i KOHTPOJTIO Y KpUTUYHYUX TOUKax. Y 3B’I13Ky 3 I[MM JIaHa CTATTs CIIPSIMOBAHA HA
DPO3KPUTTSI TUTAHHS KOHTPOJIIO OXOJOAKEHOTO M’sica KypuaT-O6poiiiepiB 3a MpoBeJeHHS AOCTiAKeHb Ha BCTAHOBIEHHS
CBIXOCTI M’sica KypuaT-6poiiyiepiB Ha MOTY>KHOCTSIX 3 peasti3aliii — arponpomoBobuMX PUHKaX i cyriepmapkeTax. [IpoBigHUM
MiIX0MOM IO HOCTiIKeHHs 1iel mpobieMu € po3pobieHnit 3amaTeHTOBaHU 6aKTepioCKOIMiYHMT METO], 10 TO3BOJSIE
KOMILJIEKCHO BUSIBUTH CBiXKiCTh OXOJIOMIKEHOTO M sica KypuaT-6poiiiepis. IIpeacTaBieHnit MeTO[, € IPOCTUM Y BUKOHAHHI,
3 OTPMMAHHSIM KiJTbKiCHUX TTOKa3HMKIB 1[0/I0 BCTAHOBJIEHHSI CBIXKOCTi OXOJIO;KEHOTO M sica KypuaT-6poiiiepiB Ha 5 106y,
6-7 i 8 mo6y 3a Temmnepatypu 0-4 °C, a TaKOX 3i BCTAHOBJIEHHSIM KiJIbKOCTi MiKpoopraHisMiB B MoJjIi 30py MiKpocKoma i
CTyTIeHeM PO3Maay M’s130BOi TKAHMHY, MIISIXOM (GapOyBaHHS OJHOTO Ma3ka-BigouTka 3a I'pamom y mogudikanii Xykepa,
Ta MiJpaxyHKOM KiJIbKOCTi MikpoopraHi3miB B 10 mossix 30py 3 MoJaJbLIMM BUBEJEHHSIM CepeHbOTO 3HaUeHHS Ha OflHe
TI0J1e 30pY, a TAKOXK BU3HAUeHHs (OpMM KTiTHH. [IOCTOBIpHICTh pe3y/bTaTiB y BUITPOOYBAHHSX 3a JAHUM METOIOM CKJIaa€
99,9 %.BCTaHOBIIEHO, 1110 HANBUILMIT BMiCT MiKpOOPTaHi3MiB CTAHOBMB Y HECBISKMX OXOJIOMIKEHMX TYIIIOK KypUyaT-6poiinepis
Ha 8 mo6y: y rpymHux mM’si3ax — 45 £ 3 (P<0,001),y m’s13ax crerna — 52 = 5 (P<0,001) mopiBHSIHO 3 TOKAa3HMKAMY CBisKOTO M sica.
B HecBiskoMy M’siCi — TIepeBaskaIy MATMYKOTIONIOHI rpaM-TTO3UTUBHI MiKpOOpraHi3zmu, nmogexkyanu GikcyBaay MoOIMHOKI
KOKM, 3HAUHMIT po3Maj M’SI30BOi TKAHMHU. YMICT JIeTKUX SKUPHUX KUCTIOT B OXOJOAKEHOMY M’SICi KypyaT-6poiiiepiB i
KUCIOTHE YMCI0 Xupy moctoBipHo (P<0,001) spoctanu Ha 8 mo6y peanisaiiii 3a Temmnepatypu 0-4 °C, BigmosigHo —
11,05 £ 0,37 - 10,97 + 0,33 i 2,83 = 0,33 mr NaOH. 3a npoBeeHHsT 06CTEXKEHHSI CBI’KOCTi M’sica TYIIOK KypyaT-6poiiiepis
HaMGIBIMIA BiICOTOK CBIXKOTO M’sica KypuaT-6poiisiepiB CTaHOBMB 3a 0T0 peastizallii Ha arponpoaoBOIbYMX PUHKAX — 79,3 %,
y cyriepmapkerax — 75,0 %, HecBixkoro, BignoBinHo — 3,8 i 5,4 %. MaTepianu cTaTTi CTAHOB/SATh MPAKTUYHY IIIHHICTD JIJIST
po6oTH mepkaBHUX iHCIIEKTOPIiB BeTepMHAPHOI MEOUIIMHM IIiJi Yac BUKOPUCTAHHSI 6aKTEPiOCKOMiYHOTO METOAY W00
BCTAHOBJIEHHSI CBI’KOCTi OXOJIOJ)KEHOTO M’sica KypuaT-6poiinepiB

Kirro4oBi c1oBa: Ki/bKiCTh MiKpOOpraHi3aMiB, OpraHOMIENITMYHA OLiHKA, TPYIHI M SI31, M’SI3M CTErHa, CBIKICTh Msica
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