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Abstract. Ukraine is actively implementing safety legislation and certain indicators
of food quality, in particular, raw milk, to the requirements of the European Union.
Modern requirements for raw milk require careful analysis of hygienic indicators. Raw
milk materials supplied to “Bila Tserkva Dairy Plant” LLC and dairy plant in PISC “Vita”
of Kyiv Region were studied. The count of mesophilic aerobic and facultative anaerobic
microorganisms (MAFAM) and the species composition of milk microflora, in particular,
bacteria of the genus Salmonella, Staphylococcus aureus, Listeria monocytogenes,
bacteria of Escherichia coli group, psychrotrophic and spore-forming microorganisms
were determined by microbiological methods. Physicochemical methods were used to
determine: density, mass fraction of dry matter, somatic cell content, acidity, purity
group, mass fractions of protein and fat. According to research results, the quality of
farm milk is in an order of magnitude better than milk obtained from private households,
in particular, by MAFAM count. The technology of obtaining farm milk ensures its
production of extra and first grades, while milk obtained in the conditions of private
households — the first grade and non-grade. According to physicochemical parameters,
milk obtained under different conditions did not differ significantly. Microbiological
parameters differed significantly. The average count of MAFAM in the milk from
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private households was 4361.25 + 241.15, which is 12.6 times higher than MAFAM
count even in milk of the first grade produced by a dairy farm. Irrespective of the
season and conditions of raw milk production, all tested samples met the requirements
of the current DSTU for the absence of bacteria of the genus Salmonella in 25 cm?,
Staphylococcus aureus in 0.1 cm?, and Listeria monocytogenes in 25 cm®. Bacteria of
the Escherichia coli group were not detected in farm milk during the year, in contrast
to milk from private households, where they were detected in spring and autumn
(20% of cases). Both in farm and milk from private households, a group of mesophilic
microorganisms prevailed over spore-forming and psychrotrophic ones. However, their
number was different. Prospects for further research are to determine the sources of
entering various types of microorganisms in raw milk and to develop procedures to
eliminate the possibility of milk contamination with foreign microflora.

Keywords: raw milk, farm milk, milk from private households, milk microflora,

quality parameters

Introduction

Ukraine is currently undergoing the
necessary reforms to approximate regula-
tions on food safety and quality, in particu-
lar milk and dairy products, in accordance
with the Association Agreement with the
European Union. Ensuring the proper
quality and safety of raw milk and dairy
products is especially important for the do-
mestic consumer, as well as for the further
promotion of Ukrainian food products to
the European Union market (‘"Kondrasii et
al., 2016; Ministry of Agrarian Policy and
Food, 2019). Of course, a rational and log-
ical way to ensure the safety and quality of
raw milk, and in the future — dairy products
is to prevent their contamination by foreign
substances and microorganisms on farms
(CAC/RCP 57, 2004).

It should be noted that microorgan-
isms that enter the milk differ in type,
multiplication activity, and metabolism
and are a factor that limits milk shelf life
(Oliveira et al., 2011; Bohnlein et al.,
2021). This phenomenon in the dairy
industry also limits the export of dairy
products (Chaharovskyi, 2020; Ukrin-
form, 2020).

Analysis of recent researches
and publications

In 2018, a new national standard
DSTU 2662:2018 “Raw cow’s milk.
Technical conditions” was developed,
it was enacted on September 1, 2019
(2018). However, currently, it is almost
impossible to meet the requirements of
the standard for microbiological parame-
ters, especially on farms that use outdat-
ed raw milk production technologies and
do not always comply with modern hy-
giene requirements and private farms, and
the share of such raw milk is significant
for some facilities (Pronko et al., 2020).
The new standard aims to increase milk
quality requirements and regulate the use
of low-grade milk for certain purposes,
namely, for the production of non-food
products, such as animal feed or techni-
cal casein (Ministry of Agrarian Policy
and Food, 2019). However, such products
can be produced by a very small share of
market operators, and therefore often raw
milk that does not meet the requirements
is processed into dairy products, which
increases the risk not only of defects but
also diseases in consumers. Requirements
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of current regulations apply to operators
only and are not related to individuals
who produce milk for their consump-
tion. As a result, according to the current
requirements, producers must introduce
good practices in the production, pro-
cessing, and marketing of milk and dairy
products (*Kondrasii et al., 2016; Ministry
of Agrarian Policy and Food, 2019).

It should be noted that the count of
mesophilic aerobic and facultative an-
aerobic microorganisms (MAFAM) in
milk is one of the most important in-
dicators not only of its quality but also
safety. This indicator also determines
the sanitary conditions for obtaining and
primary processing raw milk, suitability
for the manufacture of dairy products.
The number of MAFAM in milk is con-
sidered the most critical indicator due
to the fact that, in Ukraine, a significant
share of raw milk for the dairy industry
is milk obtained from farms that do
not have proper hygiene and produc-
tion practices (GHP/GMP) and private
farms (Ministry of Agrarian Policy and
Food, 2019; Pronko et al., 2020).

However, its cooling is mostly insuf-
ficient and occurs prematurely (Pronko
et al., 2021). Such milk no longer has
bactericidal properties during deliv-
ery to milk processing facilities and, in
addition, with increasing temperature
during transportation to the milk pro-
cessing facilities, the microflora begins
to multiply actively. The development
of microflora in milk causes several
changes that complicate technological
processes and worsen the quality of
dairy products. The influence of this
factor depends on the season and ambi-
ent temperature (Bohnlein et al., 2021).

According to various authors, the
maximum number of anaerobic spores is
found in milk in late winter and spring,
which may be due to reduced feed qual-

ity and poor sanitation on farms during
this period. The maximum number of
heat-resistant bacteria was found in the
summer months. In the autumn, their
number decreased by two or more times
(Burke et al., 2021).

The presence of heat-resistant bacte-
ria in raw milk indicates that the milk
is not cooled or cooled insufficiently
immediately after milking because only
psychrotrophic microorganisms, most
of which have low heat resistance and
inactivate at low temperatures, can de-
velop in milk cooled to a temperature
of 3-5 °C. A large number of heat-re-
sistant bacteria in milk can also arise
due to violation in hygienic conditions
of its production, as a result of which
microorganisms from equipment, dairy
utensils, etc. enter it (Ledo et al., 2020).

In the process of obtaining raw milk
with proper quality, attention should
be paid to water hygiene. The quality
of water on the farm (for washing ud-
der, washing and disinfecting milking
equipment) must meet the requirements
of the current standard for drinking wa-
ter. High microbial contamination of
water occurred when from 438 to 589
thousand psychrotrophic microorgan-
isms were found in 1 cm?® of the experi-
mental sample (Ledo et al., 2020).

In the presence of inflammatory pro-
cesses in the udder, the number of mi-
croflora increases significantly, in par-
ticular, during the latent form of mastitis
—up to tens of thousands, and in the case
of clinical course — millions of bacteria
in 1 cm? of milk. Failure to comply with
sanitary and hygienic requirements for
milk production, animal diseases, espe-
cially subclinical mastitis, lead not only
to a decrease in the nutritional value of
milk but also to the fact that it becomes
dangerous for human health (Moradi et
al., 2021; Rios-Muniz et al., 2019).
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Thus, the safety and quality of raw
milk are closely associated with the or-
ganization of hygiene requirements and
compliance with sanitary measures on
the dairy farm during its obtaining, pri-
mary processing, cooling, storage, and
transportation to milk processing facili-
ties. ('Kondrasii et al., 2016; 2Kondrasii
et al., 2016; Jans et al., 2016; Willis et
al., 2018; Zulauf et al., 2018).

The purpose of the work was to ana-
lyze the physicochemical and microbio-
logical parameters of raw milk supplied
to milk processing facilities.

Materials and methods
of research

The work was performed in the pe-
riod from December 2019 to November
2020. Samples of raw milk for labora-
tory tests were taken at “Bila Tserkva
Dairy Plant” LLC and the dairy plant of
PJSC “Vita” (Kyiv region) during its re-
ception at the appropriate facilities.

The study of changes in the species
composition of the microflora in all raw
milk, which was received by the milk
processing facilities, was performed
depending on the season and the condi-
tions of its production.

Determination of subclinical mas-
titis and organoleptic evaluation were
performed at the sampling site. Physi-
cochemical and bacteriological analyses
were conducted in the Ukrainian Labo-
ratory of Quality and Safety of Agricul-
tural Products.

A sampling of milk was performed
according to DSTU 8553:2015 “Raw
milk and raw cream. Rules for accep-
tance, sampling and preparing samples
for control” (2015).

The milk microflora concerning the
contamination with microorganisms
of different groups was studied using

the following methods: the total count
of bacteria was determined according
to DSTU 7357:2013 “Milk and dairy
products. Methods of microbiological
control”, the number of psychrotrophic
microorganisms, cultures and colony
counts were determined similarly but in-
cubated in a thermostat at a temperature
of 7.0 + 1.0 °C for 7-10 days. Detected
microorganisms were identified using
the “Bergey’s manual of systematic bac-
teriology” (2007); spore-forming bacte-
ria were determined by seeding the 4th,
5% and 6th of six ten-fold dilutions of
milk heated to 85 °C for 10 minutes. Pas-
teurized milk of selected dilutions was
added to Petri dishes, filled with IPA and
kept in a thermostat at a temperature of
30 °C for 3 days, after which the number
of microorganism colonies was count-
ed; detection of Listeria monocytogenes
was performed according to DSTU ISO
11290-2:2000 “Microbiology of food
and animal feed — horizontal method of
detection of Listeria monocytogenes”;
detection of bacteria of the genus Sal-
monella was performed according to
DSTU IDF 93A:2003 “Milk and dairy
products. Determination of Salmonel-
la” (IDF 93A:1985, IDT).

The number of somatic cells was
determined according to GOST 23453-
90 “Milk. Methods for determining the
number of somatic cells”, milk den-
sity — according to DSTU 6082:2009
“Milk and dairy products. Methods for
determining the density”, acidity — ac-
cording to GOST 3624-92 “Milk and
dairy products. Titrometric methods
for determining acidity”, fat content
— according to DSTU ISO 1211:2002
“Milk. Gravimetric method for deter-
mining the fat content (control meth-
od)” (ISO 1211:1999, IDT), protein
content — by the method of formal ti-
tration GOST 25179-90 “Milk. Meth-
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ods for protein determination”; dry
matter content — according to DSTU
ISO 6731:2007 “Milk, cream and con-
densed milk”. Determination of total
dry matter content (control method) —
according to ISO 6731:1989, IDT.

The obtained research results were pro-
cessed statistically using MS Excel. We
calculated the mean values (M), the error
of the mean values (m). The difference was
considered probable for P < 0.05.

Results of the research
and their discussion

We conducted an analysis of micro-
biological and physicochemical parame-
ters of milk supplied to milk processing
facilities from December 2019 to No-
vember 2020. In this case, we considered
the origin of the milk (milk obtained un-
der conditions of farms or from cows in
private households) and the season.

During the study period, “Bila
Tserkva Dairy Plant” LLC received
30% of premium milk and 70% of the
first grade, however, according to some
indicators, the milk also corresponded
to extra grade. But the dairy plant did
not exhibit extra milk, because the hy-
gienic indicators (the content of somatic
cells and microorganisms) did not cor-
respond to this.

The research results of microbiological
and physicochemical parameters of milk
received for processing in “Bila Tserkva
Dairy Plant” LLC are given in Table 1.

According to Table 1, fluctuations in
performance depending on the season are
noted. In terms of density, milk correspond-
ed in most cases to extra grade in summer
and autumn, as evidenced by the average
density of milk received for processing from
dairy farms in these seasons. In winter and
autumn, the milk density corresponded to
extra and first grades. Similar results were

for the dry matter content. As for the number
of somatic cells, milk corresponded to extra
and higher grades only in summer, while in
other times of the year, corresponded to the
first grade. Moreover, the lowest number of
somatic cells was in summer, the highest
— in spring and winter due to the increase
in the number of cows with mastitis in the
cold season. The average number of somat-
ic cells was 421.70 + 15.26, which met the
requirements for the first grade.

Milk acidity complied with current
regulations during the year but was low-
est in winter. The protein content was
the highest in summer and autumn and
slightly higher than the baseline (base-
line — 3%), lower — in winter and spring
but within the current requirements
for raw milk. The average was 3.27%
during the year. The fat content in milk
obtained from farms was the lowest
in spring, and it was stable and slight-
ly exceeded the baseline (baseline for
Ukraine — 3.4%) in other seasons. The
average fat content, in this case, was
3.6%. According to the purity group,
the milk obtained from farms complied
with the current DSTU 3662:2018 and
was the first group throughout the year.

The data given in Table 1 shows that
in farm and chilled milk in winter and
spring the average MAFAM count was
<100 thousand CFU/cm?, which corre-
sponds to the extra grade, but the number
of somatic cells corresponded to the first
grade in these seasons. In summer, this
figure was more than 2 times higher and
according to DSTU 3662:2018 corre-
sponded to the extra grade. The average
value of MAFAM count was 132.43 +
2.7. Thus, we note the influence of the
season on physicochemical parameters
and MAFAM count in raw milk obtained
from farms. Taking into account all in-
dicators used to determine the grade,
high-grade milk was delivered to the
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1. Physicochemical and microbiological parameter of farm milk depending
on the season (“Bila Tserkva Dairy Plant” LLC) (M + m, n = 20)

Season
Parameter winter spring summer autumn
(03/12/2019— | (02/03/2020— | (01/06/2020— | (01/09/2020—

. 28/02/2020) | 29/05/2020) | 31/08/2020) | 19/11/2020)
E;;;;ty’ 27.99+0.15 | 27.91+0.19 | 28.18+0.09 | 28.08+0.22
X;‘tstserﬁ?/j“"“ ofdry | 11994003 | 11.89+001 | 12.36£0.01 | 12.39=0.02
Purity group, not I I 1 I
lower than
Acidity, °T 16224009 | 16514004 | 17.09+005 | 16.460.03
gfgf:fi%‘on . 3.28+0.02 3.19+0.01 3294002 | 3.31+0.02
Mass fraction of 361£003 | 358+002 | 3.63:001 | 3.64%0.02
Number of SOMAUC | 43622 425,01 | 441.23+26.02 | 381.21 £3.01 | 428.12+7.01
gﬁll:{:lfé[ ot | 96214206 | 992247 | 231274123 | 103.03+2.68

milk processing facility only in summer
and partially in autumn, while in spring
and winter milk corresponded to the first
grade, in particular, due to increased so-
matic cell content and low density.

In PJSC “Vita”, raw milk comes from
farms (41%) and private households
(59%). During the period under study, raw
milk was of the first grade and non-grade.
Quality parameters in milk obtained by
PJSC “Vita” are given in Table 2.

Analysis of the data given in Table
2, with regard to physicochemical pa-
rameters of raw milk received by PJSC
“Vita” from private households, it should
be noted that in some respects it differed
significantly from milk received from
farms. In particular, this applies to san-
itary and hygienic indicators — the num-
ber of somatic cells and MAFAM count.

Milk from private households con-
tained the least somatic cells in summer,
as well as milk obtained from the farm,
but the number of somatic cells in the first
case was on average 278.25 + 17.84, which
met the requirements for extra and higher

grades. However, if we compare the aver-
age values of the number of somatic cells
in milk obtained from farms and private
households, their number was 1.8 times
higher in milk from farms. According to
this indicator, milk from farms in winter
and autumn was low-grade, and only in
summer, it corresponded to the first grade.

According to MAFAM count, all milk
received by PJSC “Vita” was accepted
only in the second grade. Although ac-
cording to the current regulations, non-
grade milk for dairies was to be accepted
only for technical purposes from January
1, 2020. The highest MAFAM count in
milk from private households was in
summer, as well as milk from farms,
but this figure was 11 times higher in
milk obtained from private households.
Similar excesses were observed in oth-
er seasons, probably due to poor quality
and insufficiently rapid cooling of milk
in the private households. The average
MAFAM count in milk from private
households was at the level of 4358.61
+ 286.15, which is 4.9 times higher than
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MAFAM count in milk obtained on the
farm (892.10 = 75.58).

Farm milk in terms of density in some
seasons corresponded to the extra grade,
and from private households, the density
index ranged from 27.51 + 0.01 to 27.81
+ 0.20 kg/m?, which corresponds to ex-
tra and first grades. Dependencies on
the seasons were not noted. In terms of
dry matter, milk from farms and private
households did not differ much.

In terms of acidity, raw milk sup-
plied to PJSC “Vita” met the norma-

tive values (16-18 °T) and averaged
17.27 °T. Milk from farms had an av-
erage acidity of 16.57 °T, which is
0.7 °T higher because milk obtained
from private households is not always
able to cool quickly and efficiently im-
mediately after milking.

The average protein content in milk
from private households was 2.97% and
thus was slightly lower than the base-
line (3%), except for milk obtained in
autumn. In farm milk, this figure was on
average at baseline. During the calendar

2. Microbiological and physicochemical parameters of milk received for
processing by PJSC “Vita” from farms and private households (M £+ m, n = 20)

Season
Parameter winter spring summer autumn
(03/12/2019- | (02/03/2020— | (01/06/2020— | (01/09/2020—
28/02/2020) 29/05/2020) 01/08/2020) 19/11/2020)
Chilled milk from farms

Density, kg/m? 27.5+0.34 2730+0.26 | 28.03+0.36 | 28.04+0.24
Mass fraction of dry 11.51£0.16 | 1157+0.08 | 11.74+0.12 | 11.69+0.05
matter, %
Purity group, not lower I I I I
than
Acidity, °T 16.88 + 1.25 1701+ 1.14 | 18.03+1.16 | 17.22+1.24
MaSS.fraf“"n of 3.03+£0.01 | 2.99+0.03 | 3.01+0.04 | 3.06+0.01
protein, %
Mass fraction of fat, % 347+0.11 3.38+0.02 348+0.13 3.62+0.04
Number of somatic 629.14 + 480.70 = 398.04 + 496.53 +
cells, thousand/cm’ 23.01 34.42 45.01 26.43
MAFAM count, 933.42 + 1239.18 + 1291.27 + 1382.88 +
thousand CFU/cm? 89.97 69.83 65.01 74,00

Chilled milk from private houscholds
Density, kg/m? 27.69+0.05 | 27.81+0,20 | 27.52+0.06 | 27.51+0.01
Mass fraction of dry 11 69 004 | 11524005 | 11.99+0.12 | 11.57+0.03
matter, %
Purity group, not lower

1 1 I I

than
Acidity, °T 17.07+0.06 | 17.27+0.14 | 17.89+0.07 17.33 £0.29
Mass fraftlon of 298+001 | 2.89+0.07 | 2.99+0.03 | 3.02+0.04
protein, %
Mass fraction of fat, % 3.49+0.09 3.48+0.04 345+0.2 3.58+0.03
Number of somatic 297.16 271.16 = 266.36 + 279.75 +
cells, thousand/cm? 21.64 18.25 13.24 18.23
MAFAM count, 1412.58 + 1427.92 + 14579.58 + 1437.54 +
thousand CFU/cm’ 219.03 217.43 316.09 212.05
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year, the protein content in all samples
of raw milk from farms and private
households corresponded to the norm
(not less than 2.8%).

The fat content in milk obtained
in private households was on average
3.5%, which was 0.1% higher than the
basic fat content and 0.1% lower than
that in farm milk, so there is no reliable
difference. Regarding the fat content in
milk, depending on the season, this fig-
ure was the lowest in summer and the
highest in autumn, which coincides with
the trend observed for farm milk.

In terms of purity, milk obtained
from private households did not com-
ply with the current DSTU 3662:2018,
as during the year it was assigned to the
second purity group, which does not
meet the requirements of the current
standard and can be accepted at the milk
processing facilities only as non-grade
for technical purposes.

In addition, we studied the spe-
cies composition of the microflora in
milk obtained from farms and private
households, depending on the season
(Table 3).

3. The species composition of microorganisms in milk (M £+ m, n = 20)

Microorganism

Season

winter
(03/12/2019—
28/02/2020)

spring
(02/03/2020—
29/05/2020)

summer
(01/06/2020—
31/08/2020)

autumn
(01/09/2020-
19/11/2020)

Chilled farm milk

Bacteria of the genus
Salmonella, in 25 cm?

Staphylococcus aureus,
in 0.1 cm®

Listeria monocytogenes,
in 25 cm’

Bacteria of Escherichia
coli group, number of
|_cases, %

Spore-forming m/o,
thousand/cm?

12.09 £ 0.07

16.01 +0.04

19.37£0.07

11.02 +£0.03

Mesophilic m/o,
thousand/cm?

60.11 £0.06

55.18+1.24

173.58 £1.09

62.92 +0.74

Psychrotrophic m/o,
thousand/cm’?

24.01 £0.03

28.03 £ 0.07

38.32+0.79

29.09+0.12

Milk from private households

Bacteria of the genus
Salmonella, in 25 cm®

Staphylococcus aureus,
in 0.1 cm’

Listeria monocytogenes,
in 25 cm®

Bacteria of Escherichia
coli group, number of
cases, %

20

20

Spore-forming m/o,
thousand/cm’®

19.44+0.13

16.12+£0,03

67.18+0.02

33.78£0.02

Mesophilic m/o,
thousand/cm’

317.97+1.01

341.84 £0.59

449.60 + 1.26

34274 £1.92

Psychrotrophic m/o,
thousand/cm’®

75.17+0.09

69.96 + 0.74

29.98 £0.75

61.02+0.03
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The results of the study are given in
Table 3, indicate that regardless of the
season and conditions, all tested samples
of raw milk met the requirements of the
current DSTU for the absence of bacte-
ria of the genus Salmonella in 25 cm’,
Staphylococcus aureus in 0.1 cm® and
Listeria monocytogenes in 25 cm?.

Bacteria of Escherichia coli group
were not detected in farm milk during
the year, in contrast to milk from private
households, where this group of bacte-
ria was detected in spring and autumn
(20% of cases).

As for the other microflora, both in
farm and in milk from private households,
a group of mesophilic microorganisms
prevailed over spore-forming and psy-
chrotrophic ones. However, their num-
ber was different, because in general, the
average MAFAM count was 3.31 times
higher in milk obtained in the conditions
of private households (Tables 1, 2).

The number of spore-forming mi-
croorganisms in farm milk is 5.5 times
lower in summer and 3 times lower in
autumn than in milk obtained from pri-
vate households. In other seasons of
the year, the number of spore-forming
microorganisms in milk produced by
economic entities with different forms
of ownership did not differ significantly.

As for the mesophilic microflora,
milk contamination in all seasons of
the year was higher in the milk of cows
from private households, although the
smallest difference between the indi-
cators was in summer. In particular, in
winter — 5.3, in spring — 6.2, in summer
— 2.6, in autumn — 5.4 times.

The number of psychrotrophic mi-
croorganisms in farm milk, compared
to the milk of cows from private house-
holds, differed the most in winter and
was 3 times lower. In spring and au-
tumn, it was lower — 2.5 and 2.1 times,

respectively, and in summer it differed
the least and was only 1.3 times lower.
This difference in total bacterial
contamination and individual groups of
microorganisms in farm milk and milk
obtained from private households, ap-
parently, can be explained by the fact
that the latter technology involves mix-
ing several small batches of milk in one
container, and cow owners give milk
as a rule once a day, thus milk from
evening milking (cooled) and morn-
ing (warm) can be mixed that activates
growth and multiplication of micro-
flora. In addition, the sanitary and hy-
gienic conditions for obtaining, primary
processing of milk from private house-
holds, its storage, and transportation do
not meet modern requirements for the
production and circulation of raw milk.

Conclusions and future
perspectives

Quality parameters of raw milk depend
on the conditions of its production and
the season. Milk of extra and first grades
comes from farms, and private households
— only non-grade. In addition, in summer
and autumn more premium milk is re-
ceived. Problematic indicators that do not
allow to obtain milk of extra grade in farm
conditions are hygienic: MAFAM count
and the number of somatic cells.

Raw milk obtained in the conditions
of private households does not meet
the requirements of the current DSTU
3662:2018 in terms of purity and MA-
FAM count, so now it remains relevant
to cooperate with the owners and their
use of appropriate milking and refriger-
ation equipment.

All tested samples of raw milk, re-
gardless of the season and milk produc-
tion conditions, met the requirements
of the current standard for the absence
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of bacteria of the genus Salmonella in
25 e, Staphylococcus aureus in 0.1 cm?,
and Listeria monocytogenes in 25 cm?.

Bacteria of Escherichia coli group
were not detected in farm milk during
the year, while in milk from private
households they were recorded in spring
and autumn (20% of cases).

In farm milk and milk from pri-
vate households, a group of meso-
philic microorganisms prevailed over
spore-forming and psychrotrophic ones.

Prospects for further research are to
determine the sources of entering various
types of microorganisms in milk and to de-
velop procedures to eliminate the possibil-
ity of milk contamination with foreign mi-
croflora, especially in private households.
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AHomayisa. B YkpaiHi akmueHo 8i0bysaemeocs imnaemeHmayisa 3akoHodascmea 3 besney-
HOCMIi ma oKpemMux MOKA3HUKIi8 AKOCMI xap4yosux MpooyKmis, 30Kpema, MOsIOKA-CUPOBUHU G0
sumoe Esponelicbkozo coto3y. Cy4yacHi 8umMmoau 00 MOMOKA-CUPOBUHU BUMA2AHOMb pemesibHo20
lio2o aHani3y 3a 2icieHiYHUMU MOKA3HUKAMU. [Jocnidnysanu cupe MosoKO-CUPOBUHY, UjO HAOXO-
ouso Ha TOB «binoyepkiecokuli Mono4HUl KOMBiIHamM» ma mMoaoko3zasoo MAO «Bima» Kuiscekoi
o0b6sacmi. MikpobionoziyHUMU MemoOOM 8U3HAYAAU KinbKicmb me30@inbHUX aepobHuUx ma
haxkynemamueHo aHaepobHux mikpoopaaHizmie (KMAPAM) ma sudosuli cknad mikpograopu
Mos0Ka, 30kpema, 6akmepii pody Salmonella, Staphylococcus aureus, Listeria monocytogenes,
bakmepii 2pynu KUWKOBUX MAAUYOK, CIIOPOYMBOPIOOYI Ma MNcuxpompogHi MiKpoopaaHiamu.
Di3UKO-XIMIYHUMU MemOoOamu 8U3HAYAAU: 2YyCMUHY, MACO8Y YOACMKY CyXUX PEYo8UH, 8Micm
COMAaMUYHUX KAIMUH, KUCAOMHICMb, 2pyny Yucmomu, macosy Yacmky binka ma xupy. 3a pe-
3ynemamamu 00cnioHeHsb AKICMb hepMepcbKo20 MOTOKA € HA MOPAGOK KPAW,0k, MOPIBHIOYU
3 MO/IOKOM, OMPUMAHUM 8 YMOBAX 0CObUCMUX CeAHCbKUX 20crnodapcme, 30kpema, 30 KMA-
@PAM. TexHos102iA OMPUMAHHA hepMepPCbKo20 MO0Ka 3abesneyye (io2o 8upobHUYME0 8UL4020
Ui nepwoeo ramyHkis, y moli 4ac, AK MOsI0KO, OMPUMAHE 8 yMOBAX 0CObUCMUX CenAHCbKUX 20C-
nodapcme — nepwoao ramyHKy ma HeaamyHKose. 3a i3uKO-XiMiHHUMU MOKA3HUKAMU MOIOKO,
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OMPUMQHe 30 Pi3HUX MO8, 00CMOBIpPHO He 8idpi3HAnocA. Cymmego 8idpi3HAAUCA MiKpobiono-
2iyHi nokasHuKu. CepedHili nokaszHuk KMA®AM Monoka 3 ocobucmux censHCbKux 2ocnodapcma
6y6 4361,25 + 241,15, wjo y 12,6 paza nepesuwye KMA®AM, Hagime MO0OKA Mepuio2o ramyHkKy,
OMPUMAHO20 8 YyMOBAX MOIOYHOMOBAPHOI hepmu. HezanexcHo 8id0 nopu poky U ymos ompu-
MAHHA MOJIOKA-CUPOBUHU 8Ci 00CnioxceHi npobu eionosioanu sumozam YuHHoz2o0 ACTY wodo
siocymHocmi 6akmepitli pody Salmonella y 25 cm?, Staphylococcus aureus, y 0,1 cm® ma Listeria
monocytogenes, y 25 cm?. Y hepmepcokomy Mosoyi He 8ussnsanu bakmepili 2pynu KUWKOBUX na-
JIUYOK YrpPo008XH POKY, Ha 8iIOMIHY 8i0 MO/I0OKA 3 0COBUCMUX CenAHCbKUX 20crnodapcms, de ix eu-
A67A1U HagecHi | soceHu (o 20% sunadkis). AK y hepmepcbKomy, makK i 8 monouyi 3 ocobucmux
CenIAHCbKUX 20Cr100apcme nepesaxana epyna mMme3oqinbHUX MiKkpoopaaHiamie Had criopoymeo-
proroyumu i ncuxpompogHumu. lipome ixHA Kinbkicme 6yna pisHoto. Mepcrnekmusu nodanswux
00cnidneHb NoaA2aMe y 8U3HAYEHHI Oxcepesn MoMpanasaHHA pizHUX eudie MiKkpoopaaHiamie
Yy MO/IOKO-CUPOBUHY Ma po3pobreHHi npoyedyp YCYyHEHHA MOXAU8OCMi 06CiMeHiHHA MOsoKa
CMOPOHHLOIO MIKPOGh0POLO.

Kntouoei cnoea: MosoKo-cupo8UHA, hepmepCbKe MOIOKO, MOTOKO 3 0COBUCMUX CEMAHCbKUX
2ocnodapcms, MiKpoghnopa MosoKa, MOKA3HUKU AKOCMI
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