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of milk for the number of somatic cells and the level of microbial contamination of milk raw materials. The work
used general scientific methods, arbitration method, and the method of variational statistics. For this, combined
samples of milk from 3 farms that used different approaches to keeping animals and technologies for obtaining
milk from them, and a number of personal farms of the population were examined quarterly for one year to study
the dynamics and relationships between indicators of raw material safety. A significant influence of paratypic
factors on the number of somatic cells in milk was revealed, such as: milk production technology, seasonality of
production, and the level of morbidity of animals for hidden forms of mastitis. At the same time, a direct correlation
was established between indicators of the number of somatic cells and microbial contamination of milk at the
level of 0.91 (P<0.001), which suggests that measures aimed at improving one of them will automatically improve
the other. Violations of the requirements of the primary processing of milk caused a significant increase in the
microbial load. Elimination of identified technological deficiencies will contribute to the increase of raw materials
at milk processing enterprises

Keywords: number of somatic cells; raw milk; microbial contamination of milk; number of colony-forming units;

correlation

INTRODUCTION

The dairy industry of Ukraine is a self-sufficient com-
ponent of agrarian business, which is able to bring a
stable income, despite the difficult economic and mil-
itary factors that have developed at the moment. Milk
production is provided both by large-scale dairy enter-
prises and individual peasant farms. Depending on the
number of productive cows in the farm and the organi-
zation of the milking process, enterprises use different
technological approaches to obtaining and further pro-
cessing of dairy products. But, despite the differences
in the organization of this process in farms of different
types, the state provides uniform requirements for milk
in terms of its quality and safety. Criteria for dairy raw
materials supplied to processing enterprises are defined
in a number of regulatory documents: Order of the Min-
istry of Agricultural Policy and Food of Ukraine No. 118
“On approval of the requirements for safety and quality
of milk and dairy products”(2019) and DSTU 3662:2018
(State Standard of Ukraine, 2018). These requirements
include control over technological indicators - freezing
point, density of milk to prevent falsification, and more
significant safety characteristics — the number of so-
matic cells and colony-forming units (CFU) of microor-
ganisms per unit volume. More attention is paid to the
latter indicators, which is evidenced by the reduction
of threshold values of microbiological indicators in the
latest editions of the above-mentioned by-laws.

If the technological parameters of dairy raw ma-
terials, in most cases, depend on the good faith of
producers, then both genetic factors of animals from
which milk is obtained and paratypical conditions of its
production have a significant impact on safety indica-
tors. The influence of genetic factors on the quality of
milk raw materials in various breeds of cattle is traced
in the work of M.N. Alhussien and A.K. Dang (2018).
They note that the level of somatic cells was higher
in high-yielding breeds (Holstein and Swedish) than in
low-yielding breeds - Ayrshire, Jersey, and other breeds.
Similar results were obtained in the work of M. Franzoi

et al. (2020), who note the hereditary dependence be-
tween the number of somatic cells in animals of the
Holstein, Swedish, and Simmental breeds, and the qual-
ity characteristics of the milk obtained from them.

The influence of economic (paratypical) conditions
on the manufacturability of dairy raw materials is fol-
lowed in the studies of A.R. Quintana et al. (2020), who
revealed the influence of the general hygienic condi-
tion of the farm on indicators of microbial contamina-
tion of milk, and in the work of H. Yuan et al. (2022),
which indicate the dependence of the quantitative
and qualitative composition of raw milk microflora on
the season. An equally important factor in ensuring
the microbiological safety of dairy raw materials is its
subsequent technological processing. In the work of
L. Berhanu et al. (2021) indicates that during the stor-
age and transportation of milk, an increase in both the
total number of microorganisms and their individual
species, including coliforms, was observed. Therefore,
taking into account the significant difference in techno-
logical approaches to milking cows in different types of
farms and ensuring optimal conditions for the produc-
tive keeping of animals for microbiological contamina-
tion of milk and the content of somatic cells in it, these
indicators can become a criterion for the suitability of
the applied milk production technology to the condi-
tions of the farm, or for evaluating new technological
solutions implemented in production.

In view of the above circumstances, the purpose of
the work was to study the influence of genetic factors
and paratypical conditions of keeping cows on indica-
tors of the number of somatic cells and microbiological
contamination of milk raw materials in farms with dif-
ferent technological approaches in the production and
primary processing of milk.

LITERATURE REVIEW

A significant part of scientific studies, the authors of
which studied the influence of technological aspects
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on the productivity of cows in the conditions of indi-
vidual farms, substantiated their analysis only with the
involvement of individual indicators of milk yield and
reproduction: the number of animals (Tse et al., 2018;
Ivanyos et al, 2020), milk protein and fat content
(Varpikhovskyi, 2019; Lutsenko et al., 2021), reproduc-
tive indicators (Lyashenko et al,, 2022; Qi et al., 2022)
and others. Recently, more and more attention has been
paid in publications to data on the safety of milk, in
particular, the number of somatic cells in milk from
different farms. The number of somatic cells (NSC) in-
dicates the health of the mammary gland and serves
as a marker of the development of a subclinical form
of mastitis (Quality milk on..., 2020). Somatic cells in-
clude any cells or their remnants found in milk. They
mainly include epithelial cells of the mammary gland
and blood leukocytes (Alhussien & Dang, 2018). In the
milk of healthy cows, the level of somatic cells is in-
significant and does not exceed 250,000 cells per cm?.
When animals suffer from mastitis, the level of so-
matic cells increases several times, reaching the value
of 1-1.5 million cells/cm? (Bublyk, 2019). The growth
of NSC reduces the manufacturability of milk, it is not
possible to produce high-quality dairy products from
it. Studies conducted by G. Stocco et al. (2020) indicate
that the quality of milk worsened with an increase in
the number of somatic cells. In particular, a decrease
in the content of milk fat, protein, casein, and casein
index was noted, as well as an increase in the content
of fatty acids in milk. Similar results were obtained by
E.Kul et al. (2019).

At milk processing enterprises, NSC determination
is carried out in collected milk, which makes it difficult
to identify sick animals. In the research of M. Karavansky
et al. (2021), it is indicated that with an increase in the
number of somatic cells in the total milk sample, the in-
cidence of mastitis in cows in the herd increases. They
indicate a direct relationship between the average num-
ber of somatic cells in collected milk and the incidence
of mastitis among animals in the herd. Different factors
have a significant influence on NSC in milk. Thus, in the
work of O.E. Admin and N.G. Admina (2022), a significant
influence of the age of cows, the stage of lactation, the
season of the year, and the conditions of keeping on the
level of somatic cells was found, and in the studies of
K.B. Sebastino et al. (2020) noted that the maximum
level of somatic cells was observed in the warm season.

Recently, a new approach has been proposed to
diagnose the subclinical form of mastitis - the differ-
ential number of somatic cells, which is based on the
determination of only immune cells in milk. For differ-
ential diagnosis, automated devices are used to count
them (Halasa & Kirkeby, 2020).

An equally important indicator for determining the
safety of milk is the number of microorganisms and
their species composition (Perin et al., 2019). In Ukraine,
before the abolition of martial law, milk in which the
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number of microorganisms does not exceed 300 thou-
sand CFU/ml is allowed for processing (State Standard
of Ukraine, 2018; Order of the Ministry..., 2019). Like
the number of somatic cells in milk, the indicator of
bacterial contamination largely depends on a number
of paratypic factors (Yuan et al, 2022). In the work of
G. Celano et al. (2022), they found the predominance of
microorganisms of the Xanthomonadaceae, Enterobac-
teriaceae, and Pseudomonadaceae families in the win-
ter period, which leads to a decrease in milk quality.
Whereas in the summer - Streptococcaceae (Lactococcus)
and Limosilactobacillus fermentum, which contributed to
better preservation of milk.J. McLauchlin et al. (2020)
noted that an increase in the level of Escherichia coli in
raw milk was correlated with an increase in the num-
ber of colony-forming units (CFU) of coagulase-positive
staphylococci. Further primary processing of milk as
reported by V. Mdrschbacher et al. (2017) contributed
to the improvement of the microbiological condition of
raw milk and dairy products made from it.

MATERIALS AND METHODS

The study of milk indicators from farms that differed in
conditions of keeping, milking technology, and primary
processing of milk was carried out during March-De-
cember 2022. For this, milk samples were taken every
month from a number of farms in the Cherkasy region,
from which milk raw materials were supplied to milk
processing enterprises. Households were surveyed with
the same periodicity, milk from which was sold on the
agricultural market. Farms that had different techno-
logical conditions for milk production and animal pro-
ductivity were selected for the study, but at the request
of the owners and managers, the names of the farms
are not indicated. The study included:

e Farm 1 - a herd of 376 dairy cows; the breed is
Ukrainian black-spotted dairy, the average yield for the
past year is 7734 kg, the animals are kept without teth-
ering, milking is in the milking hall on the “Yalynka”
type installation (Bratslav, Ukraine);

e Farm 2 - a herd of 175 dairy cows; breed - Ukrain-
ian black-spotted dairy,yield for the past year - 6542 kg,
maintenance - tethered, milking in the milk duct;

e Farm 3 - livestock of 58 cows; breed - Ukrainian
black-spotted dairy, yield for the past year - 5219 kg,
maintenance - tethered, milking in milk buckets.

Milk for research from personal peasant farms was
purchased from animal owners at the agricultural mar-
ket. There is no information on the breed and produc-
tivity of the cows, their maintenance depends on the
use of pastures in the spring-autumn period. Milking
using milking machines and manually. The selected
milk samples were stored at a temperature of 4-6°C
during transportation to the laboratory. Laboratory
analysis was performed on the day of sample collection.

Microbiological studies and determination of the
number of somatic cells in the combined sample were




carried out in the microbiological department of the
state laboratory on food safety and consumer protec-
tion. The number of somatic cells was determined in
accordance with DSTU ISO 13366-1/IDF 148-1:2014
(State Standard of Ukraine, 2014). To do this, the pre-
pared smear of milk was dyed for 15 minutes in a New-
man-Lampert dye solution, and after drying, the num-
ber of somatic cells was counted under a microscope
with a magpnification of 500-1000 times. Calculation of
NSCwas carried out in accordance with methodical rec-
ommendations (Harkavenko et al,, 2021). Examination
of cows for the subclinical form of mastitis was carried
out using the mastidine test. For this purpose, 2 ml of
diagnosticum and tested milk from each quarter of the
udder were poured into the tablet, mixed, and the re-
sult was evaluated by colour and consistency.
Determination of the number of mesophyllic
aerobic and facultatively anaerobic microorganisms
(NMAFANM) and lactic acid bacteria was carried out
using dry ready-to-use chromogenic media Compact
Dry. 1 ml of diluted milk (in a ratio of 1:1000 with the
buffer solution included in the research kit) was trans-
ferred to a cup with a dry medium and diffused over
its entire surface. After that, the cups were placed in
a thermostat at a temperature of 35%2°C for 48 hours.
After incubation, the determination of the number of
microorganisms was carried out by counting colonies
stained red, which acquired this colour due to the meta-
bolic reduction of the indicator - tetrazolium salts. This
made it possible to differentiate them from extrane-
ous residues that remained unstained. In the case of
germination of numerous colonies, a further series of
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dilutions was carried out from a collective sample of
milk to facilitate calculations.

Statistical analysis of research results was carried
out using the method of variational statistics in Mi-
crosoft Excel and Minitab® 21.3.1 software. Average
arithmetic values and their errors and other statistical
indicators were determined.

RESULTS

When evaluating the milk productivity of cows, pref-
erence is given to the quantitative characteristics of
milk - how much milk is obtained, the content of pro-
tein,and milk fat in it, but recently, the requirements for
the quality of milk raw materials in Ukraine have sig-
nificantly increased (State Standard of Ukraine, 2018).
This is connected with an effort to bring the legislation
into line with the requirements of the European Union
regarding the veterinary and sanitary rules of produc-
tion and circulation of milk, and to improve the quality
of dairy products due to its safety indicators. Therefore,
determining the number of somatic cells and microbi-
ological contamination of milk when it enters the milk
processing enterprise became mandatory elements of
the research.

One of the most significant innovations for milk
producers was the almost two-fold reduction in the
number of somatic cells in raw milk (State Standard of
Ukraine, 2018). It is due to the reduction of permissible
NSCin milk that the quality (merchantability) of milk in
most farms has somewhat deteriorated. The results of
research on the content of somatic cells in milk sam-
ples from controlled farms are shown in Table 1.

141

Table 1. Indicators of the number of somatic cells in the milk of the collective sample in controlled farms (thousands)

Season of the year

Household Spring Summer Autumn Winter
Mim Cv, % Mzm Cv, % Mim Cv, % Mim v, %
1 198+21.8 24 212+39.4 36 176%22.4 32 159+19.7 22
2 279+39.4 32 396%44.2 42 296%37.4 34 227%22.3 37
3 305%28.7 26 503+57.8 48 338+49.7 42 264%42.7 43
Single 156%21.3 18 166%19.6 22 144+16.6 21 124+15.4 19

Source: compiled by the authors

The obtained data indicate a significant influence
on the level of somatic cells in the collective milk
sample of the technology of its production. Thus, in
the first farm, in any of the quarters of the year, NSC
did not exceed the permissible requirements of regu-
latory documents for milk raw materials, while in the
farm with milking cows in milk buckets, their number
in all seasons was higher than the mentioned norm. At
first glance, there is a direct relationship between the
method of keeping and milking technology and NSC in

milk raw materials. But the analysis of samples from
private peasant farms, on the contrary, indicates a much
better quality of milk from animals from single-person
farms compared to those where more modern techno-
logical solutions are used for milking animals. Proba-
bly, this is a consequence of the stereotype that milk
production on an industrial basis will always have
better indicators than milk from cows from individual
farms. After all, the technology of obtaining milk from
cows, in addition to, in fact, the process of removing

Scientific Horizons, 2023, Vol. 26, No. 10
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the secretion of the mammary glands, also involves
processing the udder before and after milking. The use
of disposable napkins for dry processing of the skin of
the mammary gland and preparations for disinfecting

nipples contributed to the reduction of the number of
subclinical cases of mastitis in the first farm. This was
confirmed by the results of studies of the animal popu-
lation with a mastidine sample (Table 2).

Table 2. Results of detection of subclinical cases of mastitis in cows of the first farm, heads

Season of the year

Indicator
Spring Summer Autumn Winter
A total examined number of cows 344 327 362 359
Number of positive tests 20 27 19 16
% of mastitic cows 5.8 8.3 5.2 4.5

Source: compiled by the authors

Since the number of somatic cells in milk is an indi-
cator of the inflammatory process in the mammary gland,
and their increase in the combined sample indicates the
intensity of mastitis in the herd. The obtained research
results are correlated with the data on NSC in the col-
lective sample of milk from the first farm specified in the
first table. In the other two farms, only wet processing
of the udder before milking was carried out, and there
was no diagnosis of animals for hidden forms of mastitis,
therefore there is no reliable information about the inci-
dence of cows in those herds, but insufficient processing
of the udder before and after milking could well be the
reason for the growth of somatic cells in milk.

Despite the lack of specialized means for disinfect-
ing the udders of cows in individual households, and
the insufficiency of diagnostic measures aimed at de-
tecting subclinical mastitis in them, milk from such ani-
mals had the best NSC indicators. This could be related

to the daily monitoring of the state of the mammary
gland and the quality of milk by the owner of the an-
imal, and in the case of the slightest suspicions, its
timely treatment.

An equally important indicator of the safety of milk
is its microbial contamination, because, like the previ-
ous one, this indicator can be an indicator of both the
sanitary and hygienic condition on the farm and the
incidence of mastitis in animals. Therefore, in accord-
ance with the requirements of regulatory documents
regarding microbiological studies of milk raw materi-
als, control over the latter is also entrusted to market
operators - that is, milk processing enterprises. And
accordingly, it also affects the quality of milk and, as
a result, the profitability of the entire production of
products. The results of microbiological studies of com-
bined samples of milk from farms and the market are
presented in Table 3.

Table 3. Indicators of microbial contamination of raw milk of a collective sample in farms under control (CFU, 10%)

Season of the year

Household Spring Summer Autumn Winter
Mim v, % Mim v, % Mim Cv, % Mim v, %
1 4.1%0.3 31 9.7%0.5 39 7.2%¥0.4 29 3.9%0.3 24
2 14.8+0.7 35 17.6+0.9 45 13.6+0.9 37 12.9+0.7 34
3 15.6%0.5 29 22.4%0.5 51 18.7%0.2 34 14.7%0.3 27
Single 71.6%16.7 58 157.3+35.2 107 72.1%15.2 88 52.4%38 49

Source: compiled by the authors

From the analysis of the presented material, it can
be stated that regardless of the conditions of keeping
animals and the technology of obtaining milk in the
controlled farms, the microbiological indicators in all
of them were within the permissible limits. Bacteri-
al contamination of dairy raw materials turned out to
be 2-3 times lower in the first farm compared to the
others. That is, compliance with proper sanitary and
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hygienic conditions during the preparation of animals
for milking guarantees a decrease in the level of mi-
croorganisms in milk raw materials. In parallel studies
of combined milk samples from farms, the number of
mesophyllic aerobic and facultatively anaerobic micro-
organisms (NMAFAnM) was correlated with the results
of the number of somatic cells. The correlation coef-
ficient between indicators was 0.91 (P<0.001) (Fig. 1).




Matrix: somatic cells, thousands vs. microbial contamination, CFU 10*
microbial contamination, CFU 10* =-1.830+.05284* somatic cells, thousands

Correlation: r=90996
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X: somatic cells, thousands
N=12

Mean=279.416667
Std.Dv.=98.763683
Max.=503.000000

Min.=159.000000
Y: microbial contamination, CFU 10*
] N=12
Mean=12.933333
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Max.=22.400000

Min.=3.900000

microbial contamination, CFU 10*
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Figure 1. Correlation matrix between indicators of somatic cell content and microbial contamination
in combined milk samples

Source: compiled by the authors

But indicators of bacterial contamination in
milk from individual households did not fit into this
system, so they were not taken into account when
conducting correlation analysis. The microbiological
indicators of milk samples from cows from private
households exceeded the permissible norms by sev-
eral times, despite the fact that this milk had the low-
est indicators of the number of somatic cells. Their
variability from sample to sample was also high. The
coefficient of variation many times exceeded the val-
ues obtained for farms with an industrial type of milk
production. Further analysis of the microbial con-
tamination of milk from this category of farms also
revealed a significant dependence of the fluctuation
of the number of cone-forming microorganisms on
the season of the year, while the seasonal fluctua-
tions of this indicator in farms with industrial milk
production technology were insignificant. Given that
milk contains all nutrients in a form easily accessible
to microorganisms and is a good nutrient medium,
an important element of improving its safety is its

further processing aimed at preventing rapid bacte-
rial growth in it.

Therefore, in farms, freshly expressed milk is sub-
jected to rapid cooling, which prevents the active de-
velopment of microbiota, and this ensures compliance
with the requirements of regulatory documents for the
indicator of the number of colony-forming microorgan-
isms in industrial milk production. At the same time, it
is not possible to provide rapid cooling of a significant
amount of milk in private households. Therefore, even
some microorganisms that enter the milk during milk-
ing as a result of the exponential growth increase its
quantity and thereby deteriorate the quality of milk raw
materials. A significant seasonal variation in the bac-
terial contamination of milk sold on the market is also
due to the increasing temperature of the environment
in which transportation and its sale take place. To con-
firm this assumption, a microbiological study of milk
was carried out, which was stored under different tem-
perature conditions for 3,12, and 24 hours. The results
of the study are presented in Table 4.

Table 4. Indicators of microbial contamination of raw milk during its storage
under different temperature conditions (CFU, 107)

Milk storage time, hours

Temperature regime, °C

3 12 24

41 5.3

5.8 6.9 9.2

Scientific Horizons, 2023, Vol. 26, No. 10
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Table 4, Continued

Milk storage time, hours

Temperature regime, °C

0 3 12 24
10%1.5 5.3 74 213 83.2
18-20 5.3 8,9 493 208.8

Source: compiled by the authors

The results of the study shown in the table revealed
a significant influence of the milk storage temperature
on the number of microorganisms in it. This explains
the increase in bacterial contamination of milk pur-
chased on the agricultural market, with a few somatic
cells in it. Therefore, in order to obtain high-quality milk
according to safety indicators, it is necessary to strictly
comply with all the requirements of the technological
process of its production and primary processing, re-
gardless of the method of keeping animals and the type
of dairy equipment used.

DISCUSSION

The introduction of new safety criteria for milk and
dairy products, as a step towards bringing domestic leg-
islation into compliance with the requirements of the
European Union, on the one hand, allowed to provide
the population with high-quality food products, and
to increase the export capacity of domestic goods. On
the other hand, the introduction of stricter veterinary
and sanitary requirements for the production and cir-
culation of milk, aimed at improving the quality of milk
raw materials at the expense of its safety indicators,
reduced the profitability of the majority of farms due
to a decrease in the marketability of milk and its price.
Such a situation in the dairy business requires clear ac-
tions to find a quick solution for commodity farms and
possible directions for further improvement of the state
of dairy farming.

Solving the problems of improving the safety indi-
cators of milk raw materials exclusively with the help of
selection approaches did not have much success. After
all, the level of somatic cells and microbial contami-
nation of milk is a complex problem, which is affected
by both genetic factors — the shape of the udder, the
level of milk productivity, metabolism, the state of the
immune system, and paratypical conditions - violations
of the conditions of keeping and feeding animals, vio-
lations of milking technology and much more others
This was confirmed in the works of domestic research-
ers — L.D. Filipenko et al. (2019), O.I. Shkromada et al.
(2019a; 2019b), as well as foreign ones - S. Kaskous
et al. (2023), D.S. Riveros-Galan and M. Obando-Chaves
(2021), and others. Therefore, this work focused on cer-
tain technological aspects of milking and primary pro-
cessing of milk.

The main reason for researching the level of so-
matic cells in milk raw materials is to determine the
level of morbidity of herd animals for various forms of

Scientific Horizons, 2023, Vol. 26, No. 10

mastitis, since this indicator is the main indicator of the
development of hidden inflammation in the mammary
gland. This is indicated by the research of A. Egyedy
et al. (2022) and R.M.C. Deshapriya et al. (2019). When
analysing the situation in controlled farms, the increase
in the number of somatic cells in the combined milk
sample from the first farm with the number of detect-
ed cows with subclinical mastitis was monitored. Such
studies were conducted only in one of the studied
farms, so it can only be assumed that the reason for
the increase in NSC in other farms was also the spread
of cases of hidden mastitis in herds. But, taking into
account that the composition of somatic cells, in addi-
tion to leukocytes that enter milk during the develop-
ment of the inflammatory process, also includes other
elements, in particular, cells of the epithelial tissue of
the mammary gland, this assumption is no longer so
unambiguous.

In addition, in the studies of R.Rainard et al. (2018)
noted that a low number of somatic cells in milk indi-
cates the insufficiency of the body’s protective mech-
anisms to resist pathogens and is a manifestation of
immunodepression, which can also cause mastitis.
Therefore, these studies require further study and mon-
itoring of the state of the herd in all farms on the sub-
ject of cow disease due to hidden mastitis. An equally
interesting direction of future research will be the ap-
plication of a method that a number of scientists have
recently begun to use to more clearly establish a di-
agnosis of mastitis. The method of differential deter-
mination of the number of somatic cells (DSCC) allows
determining the contribution of individual categories
of cells in NSC (Dal Pra et al.,, 2022). This approach will
be able to more objectively interpret the increase in
somatic cells in the milk of animals and distinguish
the inflammatory nature of the increase in leukocytes in
milk from the increase in the number of epithelial cells
in various technological disorders of the milking process.
What will become no less important when studying the
impact of individual technological methods of preparing
animals for milking and processing the udder after it, to
clarify the nature of the accumulation of somatic cells in
milk and their processes that lie behind them.

The study of the influence of the technological pro-
cess of obtaining milk raw materials on the bacterial
contamination of milk became more predictable. The
higher the culture of keeping animals in the farm and
observing the rules of sanitary hygiene, the lower was
the level of microbial insemination of raw materials.




In a farm with a milking parlour, lower indicators of
the content of colony-forming microorganisms in milk
were found in comparison with the use of other milk-
ing technologies. This fully agrees with the results of
the study by O.V. Borodina and D.K. Nosevych (2017),
which states that milking in milking parlours using
the “Parallel”, “Yalynka”, “Carousel” type installations in
comparison with milking in portable buckets or a milk
pipe increases productivity labour of machine milking
operators and contributes to the reduction of bacterial
contamination of milk.

Moreover, each producer had its own microbiota
in the obtained milk raw materials, which at the same
time differed significantly in terms of signal microor-
ganisms. Also, in these studies, the influence of proce-
dures related to the preparation of teats and cleaning
of milking equipment on the composition and amount
of microbiota of raw milk was noted. It was indicated
that the number of microorganisms depended precise-
ly on these procedures, and only then on the type of
milking system used. In controlled farms, a decrease
in the number of microorganisms in the milk of cows
whose udders were disinfected before milking in the
first farm, and a significantly higher microbial contami-
nation in the wet toilet of the mammary gland in other
farms, was also found. Therefore, in order to increase
the safety indicators of milk during its production, it is
necessary to implement modern approaches to prepar-
ing animals for milking and processing the udder after
it. The studies also revealed a direct correlational inter-
dependence between the number of somatic cells and
the level of microbial contamination of milk obtained
by the industrial technology of its production. This fully
agrees with the assumption that clinical and subclini-
cal forms of mastitis of bacterial aetiology are the main
cause of NSC growth.

Unfortunately, monitoring for hidden inflamma-
tion of the mammary gland among farm animals was
practised in only one of the farms among which the
research was conducted. But even these results confirm
the assumptions about the need to control not only
the cleanliness of the milking equipment, but also the
constant check of the health of the mammary gland in
productive cows and their timely treatment. They fully
agree with the studies of El-Sh-N. Mehany et al. (2021)
and O. Olatoye et al. (2018), who also indicate the in-
terdependence between indicators of the number of
somatic cells and its bacterial contamination obtained
as a result of conducting experiments.

The authors would also like to draw attention to
the sphere of milk production in Azerbaijan. Intensive
increase in the production and primary processing of
milk in the Republic of Azerbaijan is considered one of
the main priorities of the development of agriculture.
After gaining independence, breeding heifers from for-
eign countries are imported to the republic annually to
increase the production of livestock products, including
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milk. In order to develop livestock breeding by the or-
der of the President of the Republic of Azerbaijan, funds
are regularly allocated from the reserve fund of the
President of the Republic of Azerbaijan to JSC “Agrole-
asing” (Abbasov, 2013). At the expense of these funds,
770 heads were purchased in 2009, 900 heads in 2010,
6630 heads in 2015, 5074 heads of breeding heifers in
2020 and leased to economic entities producing live-
stock products on 50% preferential terms. The provision
of exemplary service to dairy-breeding heifers imported to
the republic has a serious positive impact on the coun-
try’s animal husbandry culture.

The registration of breeding animals with a breed-
ing passport (certificate) is carried out by the State Sta-
tistics Committee of the Republic of Azerbaijan once
a year. As a result of the stimulating measures imple-
mented by the state for the development of the non-
oil sector, in particular, the introduction of new rules
for subsidizing livestock, at the expense of highly pro-
ductive animal breeds imported from abroad, favora-
ble conditions have been created for the operation and
development of state breeding enterprises, as well as
private dairy farms (Decree of the Cabinet..., 2008).

The main task of the country’s meat and dairy en-
terprises in the modern era should be to ensure the de-
mand of the population for this type of product at the
expense of domestic products. The gross agricultural
output of the Republic of Azerbaijan in 2021 increased
by 6.41% compared to 2003 and amounted to 50.77%
in the share of livestock products. In 2021, 37.4% of the
total milk volume in the country was produced in the
Karabakh, Central Aran and Milsko-Mugan economic re-
gions, which is 832,178 thousand tons. Separately, the
Baku Dairy Plant produces 80.4% of the total volume of
low-fat dairy products (in terms of milk). The analysis
shows that milk processing enterprises operate exclu-
sively on the basis of a large-scale raw material base.
Thus, facing milk processing enterprises were organ-
ized mainly in the centers of consumption in the east
of the republic and near them, and creameries -in the
western and mountainous regions -in the raw material
zones (The State Statistical Committee of the Republic
of Azerbaijan, 2023).

The biggest surprise was the results of research
on milk samples from the market, where products from
private households were sold. There has always been
a stereotype that milk from this category of farms was
significantly inferior in quality to milk raw materials
obtained from farms with industrial production tech-
nology (Maslak et al., 2020). But the conducted stud-
ies, on the contrary, revealed that the lowest level of
somatic cells was observed in milk from private farms
of the population. And this is despite the least tech-
nological solutions when obtaining milk. Probably, this
is connected with the constant control of the animal
owners by the physiological and clinical condition of
the animals, as well as regular monitoring of the main
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infectious diseases by the state veterinary services. The
increase in the level of bacteriological pollution is as-
sociated with non-compliance with the temperature
regime during the storage and transportation of milk
to the places of its sale, which is fully consistent with
the reports of K.K. Dash et al. (2022). Therefore, taking
into account the difficult situation with milk raw mate-
rials necessary to ensure the industrial capacity of milk
processing farms, milk from this category of farms is
quite suitable for further technological processing. It is
only required to ensure the conditions for the primary
processing of such raw materials.

CONCLUSIONS

As a result of the conducted research and based on the
results of previous works of other researchers regarding
the study of the influence of a number of technological
approaches to the production and primary processing
of dairy raw materials on its safety indicators, a number
of the following conclusions can be drawn:

In the conditions of industrial milk production, the
number of somatic cells, as one of the indicators of the
safety of milk raw materials, has a significant impact
on technological approaches to the organization of
the processes of preparation and milking of cows. The
level of somatic cells depends on compliance with the
regulations of these procedures, as an indirect indica-
tor of the incidence of hidden forms of mastitis in herd
animals. Bacterial contamination of milk, determined
by the number of mesophyllic aerobic and facultative-
ly anaerobic microorganisms (NMAFANM), in all farms
that used industrial milk production technology was

insignificant and did not exceed normative indicators
in any of the seasons of the year. The detected seasonal
fluctuations of milk safety indicators were character-
ized by an increase in the levels of both indicators in
the summer period and a decrease in the winter.

A high correlation coefficient was found between
the level of microbial contamination of milk and the
number of somatic cells in it, with a high probability
(P<0.001), which indicates a high dependence of safety
indicators and their interrelationship. Therefore, meas-
ures aimed at improving one of them will be positively
noted at the level of another indicator. Milk from pri-
vate farms of the population had the best safety indi-
cators in terms of somatic cells, but the violation of the
requirements of the technology of primary processing
of milk (lack of cooling) led to the subsequent growth
of microbial cells in it. Therefore, ensuring a stable tem-
perature of milk in the range of +4-+6°C during storage
and transportation will allow increasing the amount of
high-quality milk raw materials to ensure the capacity
of milk processing enterprises.

In the following studies, it is planned to continue
the study of the influence of the technological process-
es of preparing animals for milking and processing the
udder after it on the level of somatic cells according to
their differential content.
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AHoTauif. 3anpoBagKeHHS HA 3aKOHOLABYOMY PiBHI HOBMX KpUTEpPiiB 6€3MeYHOCTi MOMIOYHOI CMPOBUHU, 3 OAHOMO
60Ky, 4,03BONNI0 NOKPALLMTHK 3abe3neyeHHs HaceNeHHs KiCHUMM NPOAYKTaMM Xap4yBaHHS, a 3 iHLIOTO - CNPUYUHWUIO
3HWXXEHHS NPMOYTKOBOCTI rOCNOJAPCTB Yepe3 MOripleHHs TOBAapHOCTI MOMOKa Ta Moro uiHW. Taka cuTyauis B
MOIOYHOMY Hi3HeCi BUMarae nowyky pilleHb 415 TOBAPHWX rOCNOAAPCTB WOLO MOX/IUBUX WASAXIB IKHAMLLBUALLOIO
NOKPaLLEeHHS NMOKa3HMKIB 6e3NeyHoCTi MONOKa 3 METOK YHWUKHEHHS MOAANbLIONO0 CKOPOYEHHS MOrosiB's MONOYHOI
Xypobu B YkpaiHi. MeTolo pocnigkeHb 6yno BUBYEHHS TEXHONOFIT OTPUMAHHS Ta OKPEMWX €NEMEHTIB NePBUHHOI
nepepobkyM MONOKa Ha KiNbKiCTb COMAaTUUYHMX KNITUH Ta piBeHb MiKPOGHOro 06CIMEHIHHS MOMOYHOI CUPOBUHW. Y
po60Ti BUKOPUCTOBYBaNM 3arasbHOHaYKOBI MeTOAM, apbiTpaXKHMIM METOL Ta MeTOZ BapiaLiiHOi CTAaTUCTMKK.ANg Luboro
WOKBAPTa/bHO MPOTATOM O4HOM0 POKY AOCNiAXYyBanu 06'€fHaHi 3pa3ku mMonoka 3 3 depMepcbkux rocnogapcrs,
AKi BUKOPWCTOBYBANM Pi3Hi NiAX0AM OO YTPUMAHHS TBAPUH i TEXHONOrT OTPUMAHHA MONOKA BiA HUX, T3 HWU3KK
0COBUCTUX rOCNOAAPCTB HACENEHHS 3 METOK BMBYEHHS AMHAMIKM Ta B3aEMO3B'A3KiB MiXX MOKa3HMKaMu 6e3neyHocTi
CUMPOBWHU. BUABNEHO 3HAYHMI BNAMB NapaTtUNoOBUX (DAKTOPIB HA KifbKiCTb COMAaTUYHUX KAITUH Yy MOAOLL, TakKMX
AK: TEXHONOTiS BUPOOHMLITBA MOJIOKA, CE30HHICTb BUPOBHULITBA Ta PiBEHb 3aXBOPHBAHOCTI TBAPUH HA MPUXOBAHI
dopmu mMactuty. Npu LbOMY BCTAHOBNEHO MPSIMUI KOPENsLiMHUIM 3B'930K MiX NMOKa3HUKAMM KilbKOCTI COMaTUYHUX
KNiTUH Ta MikpobHoro obciMeHiHHA Monoka Ha pieHi 0,91 (P<0,001), wo cBigYMTL NPO Te, WO 3aX0A4M, CMPSAMOBaHI
Ha MOKPALLEHHS OAHOr0 3 HUX, aBTOMATUYHO CMPUSTUMYTb MOKPALLEHHIO iHLWOrOo. [TopyleHHs BUMOr NepBUHHOI
06p0obKM MOIOKa CMPUYMHUIIO 3HAYHE 3POCTAHHS MiKPOOHOrO HaBaHTAXKEHHS. YCYHEHHS BUSIBIEHUX TEXHOMOTUHMX
HefLoNiKiB cnpusTUMe 36iNblIEHHI0 CUPOBMHM Ha MOIOKOMNEepepobHUX NiANPUEMCTBAX
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