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The study is focused on considering the issues of harmonization of domestic
standards in accordance with EU requirements, the importance of studies of the quality
of cow's milk in relation to microbial contamination, and the informational capabilities
of the indicator of the number of somatic cells in milk.

It is outlined that the production of milk in Ukraine has decreased over the last
decade, nevertheless, an increase in the average annual milk yield per cow is being
monitored, which indicates improvement in the genetic material.

The normative documents establishing requirements for the quality of milk and
dairy products in accordance with European standards, in particular, for indicators of
total bacterial insemination, number of somatic cells, freezing point, fat and protein
percentage, were considered. The mentioned indicators in the leading countries for the
production of dairy products and the peculiarities of determining its quality were ana-
lyzed, in particular, in relation to psychrotrophic microflora. In this sense, the tempera-
ture range of contamination of milk by bacteria of various types is given.

The main sources and the share of their impact on milk contamination, which
spreads through the internal and external environment, are established in the study, as
well as the means of their avoidance are indicated. The sanitary condition of milking
equipment, the speed and quality of milk cooling after milking (in general, about 70%)
have the greatest influence on the contamination of dairy products. Important influenc-
ing factors are proper care of the udder, the condition of the floor, the sanitary and hy-
gienic condition of the location of the animals, feed, water, air in the premises, as well
as the labour hygiene of the workers on the dairy farm. The important indicator of milk
quality is the content of somatic cells, which is the main indicator of infection in the an-
imal's body and makes it possible to identify cows with mastitis in time. Regular control
of the content of somatic cells in milk is especially important during the subclinical
course of mastitis. In this sense, it is promising to use express methods of mastitis diag-
nosis, to establish relationships between the synthesis of milk components and the phys-
iological state of the cow, to determine the genetic determinant of the sensitivity of cows
to mastitis pathogens, and therefore to prevent mastitis by targeted selection of animals.

Key words: dairy cattle, milk production technology, milk productivity, milk
quality, microbial contamination, quality standards.
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Ilomoune 0ocniodicenHs 30cepeddcerHo Ha POKPUMmMI NUMAHb 2apMOoHIZayii 6i-
MYUBHAHUX CIMAHOApmie 8ionogiono 0o eumoe €C, adciugocmi 00CHIONCEHb AKOCMI
MOJIOKA KOPi6 w000 MIKPOOHO20 3a0pYOHEeHHs MA IHPOPMAYIUHUX MONCIUBOCIEU NO-
KA3HUKA KIIbKOCMI COMAMUYHUX KIIMUH Y MOJIOYI.

3asznaueno, wo 6upoOHUYMBO MONIOKA 68 YKpaini ocmaHHiM decamupivuim 3me-
HWUTIOCS, PA30M I3 MUM, 8I0CMENCYEMbC NIOBUWYEHHS CEPEOHbO20 NOKAZHUKA PIYHUX
Ha00i8 Ha KOPOBY, WO C8IOYUMb NPO NOJINULEHHS 2eHEMUYHO20 MAMepIay.

Poszenanymo nopmamusni 0okymenmu, wo 6Cmano800ms 6UMOSU 00 AKOCHI
MOJIOKA Mma MOJOYHOI NPOOYKYIL 6I0NOGIOHO 00 €8PONEUCHKUX CMAHOAPMIB, 30KpeMa —
00 NOKA3HUKIB 3a2anibH020 OAKMEPIAIbHO20 0OCIMEHIHHA, KIIbKOCMI COMAMUYHUX Kili-
MUH, MOYKU 3aMepP3anHs, emicmy dcupy i 6iiky. I[lpoananizoeano 3a3naueHi NOKA3ZHUKU
Y NPOBIOHUX KPATHAX 3 UPOOHUYMBA MOJOYHOL NPOOYKYIL Ma 0cOOIUBOCMI BU3HAYEHHS]
il axocmi, 30Kpema — cmocosHo ncuxpompogHoi mikpoghropu. Y ypomy cenci naseoeHo
memnepamypHutl 0ianazoH 3a0pyOHeH sl MOJIOKA OaKmepisim Pi3HuUx 6uois.

V Oocnidoicenni 6cmanosneni 0cHO8HI Odicepena i wacmka ix eniugy Ha 3a6pyo-
HEHHsl MOJIOKA, sIKe NOWUPIOEMbCS Yepe3 HYMPIUHE ma 308HIUHE cepedosuue, a ma-
KOJIC 3a3HaueHi 3acobu ix yHukuenus. Hatibinowuii eniue na 3a0pyOHeHHs MOJLOYHOT
NpOOYKYii Ma€e canimapHutl cmau 00iIbHO20 00IAOHAHHS, WEUOKICMb Ma SIKICMb 0X0-
JIOOJICEHHS MOIOKA Nicas 00inHA (3az2anom oausvko 70 %). Bascnusi hakmopu éniugy —
HANeHCHULE 002710 3A UM M, CIAH NION02U, CAHIMAPHO-2ICIEHIYHUN CMAH MICYsl PO3-
MAuLy8anHs MeapuH, KOpmia, 600U, NOGIMpPs Y NPUMIUEHHI, a MAaKoxc 2iciena npayi po-
OIMHUKIB HA MOJIOYHIU hepmi. Basxcnusuil nokazHuk sskocmi MOIOKA - GMICH COMAMuy-
HUX KAIMUH, WO € OCHOBHUM THOUKAMOPOM IHIKYBAHHS Op2AHIZMY MBAPUH | A€ 3MO2y
CBO€YACHO BUOLNAMU KOPI8, X6Opux Ha macmum. Pe2ynsapnuii koumpons émicmy coma-
MUYHUX KAIMUH Y MOJIOYI 0COOIUBO BAINCIUBO 3a CYOKINIHIUHO20 nepebicy macmumy. ¥V
YbOMY CEHCI NepCneKMUBHUM € 3ACMOCYBAHHS eKCnpec-mMemooie OiaeHOCMUKU MACU-
My, 6CMAHOBIIEHHS 83AEMO38 S3KI68 MIJNC CUHME30M KOMNOHEHMI8 MOIOKA I (izionoeiu-
HUM CMAHOM KOPOBU, GU3HAYEHHSI 2eHeMUYHOI OemepMIHanmu Yymaueocmi Kopié 0o
30V0HUKI8 Mmacmumy, a omoice — MONCIUBOCMI NPODINAKMUKU MACUMIE ULTAXOM
CIPAMOBAHO20 8i0O0PY MBAPUH.

Knrwuoei cnosa: monouna xy0oba, mexnono2is 6UpoOHUYMBEA MOIOKA, MOJIOYHA
NPOOYKMUBHICMb, SAKICMb MOJIOKA, MIKDOOHE 3a0PYOHEeHHS, CMAHOapmu AKOCMi

Introduction. Food safety is the basis of the health of any nation in the world.
Ensuring the safety of food products at enterprises in developed countries is guaranteed
by the HACCP (Hazard Analysis and Critical Control Point) threat analysis system.
This system is designed to identify dangerous factors of food products and establish
means of their control (Kapitula, 2020).

Since becoming independent, Ukraine has undergone significant economic and
social transformations and has acquired the status of a European country with a rapidly
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developing economy, although the COVID pandemic and war have significantly re-
duced the rate of economic growth. Against the background of socio-economic changes,
the country's food system has undergone significant changes as the dynamics of invest-
ment in the food supply chain is growing, due to which the market for agricultural
products is expanding. Nevertheless, the urbanization of the country and the migration
of the rural population to the cities, as well as the desire of producers to make products
cheaper, lead to an increase in unhealthy processed food (Bukalova, 2022).

Milk production in the world is growing, and the number of workers in the milk
production sector is also increasing, which indicates the importance of this product in
nutrition (OECD-FAO, 2018). India, the European Union, the USA, China and Brazil
consume the largest amount of milk. The highest dynamics of milk production is cur-
rently in Asian countries. India alone accounts for 22% of world milk production (Ku-
mar, 2014). In African countries with rapidly developing economies, an increase in milk
production and consumption due to population growth and urbanization can be foreseen
(Owusu-Kwarteng J., 2020; Blackmore, 2022). In addition, some African countries have
set themselves the task of replacing imported milk, milk powder and dairy products
with local products as much as possible, accordingly, the requirements for producers,
most of which are small family farms, are increasing (Breurec, 2010). In general, the
risks associated with the consumption of raw milk vary between developed countries.
Thus, in economically developed countries, the dairy sector has an industrial level with
the use of modern technologies for the production and processing of milk, and in devel-
oping countries, most milk is produced on small farms and milk is sold without proper
cooling, processing and contamination control (Owusu-Kwarteng J., 2020).

Raw milk is among the main products that become a source of outbreaks of
foodborne diseases, especially in low-income countries due to the tradition of raw milk
consumption and the lack of necessary equipment for its processing (Algammal, 2020;
Aliyo, 2022; Deddefo, 2023). In addition, numerous microorganisms with various drug
resistance patterns have emerged in recent years, causing challenges in the treatment of
diseases (Asfaw, 2023). Antibiotics, which are widely used by farmers in livestock
farming and later end up in food products, cause even more harm to human health
(Bastam, 2021). In addition to food safety, milk quality is a factor that carries signifi-
cant weight in the marketing and industrial sectors. In most countries, laws set mini-
mum requirements for milk components and standards that ensure added value if they
are satisfactory. Therefore, producers need to implement strategies that ensure the best
quality of milk in the production process and, thus, receive economic benefits. High
standards of quality and safety of dairy raw materials, which are the norm for the
world's leading producers, should be integrated into domestic production as soon as
possible (Palii, 2020).

In recent years, people all over the world are increasingly concerned about the
problem of healthy eating. This is related to the development of the industry of genet-
ically modified and synthetic food products, the impact of which on human health has
not yet been studied. Therefore, consumers pay more and more attention to the quality
of products, in particular, the absence of harmful additives and the impact of food prod-
ucts on health and the environment. People are more willing to buy products from wel-
fare farms where animals are kept in good conditions and with environmentally friendly
production methods, particularly in countries with limited natural resources (Gao, 2020;
Jiang, 2021). The most densely populated countries India and China are especially con-
cerned with the problem of food resource sufficiency (Kumar, 2014; Jiang, 2021). The
majority of the Chinese population is not interested in product quality, but health-
conscious consumers are willing to pay 40% more for quality milk, especially families
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with children, which shows concern for the future generation. Consumers are becoming
more aware of food safety issues with rising incomes (Fernandez, 2015).

Thus, the effects of milk and dairy products on human health are of relative con-
cern and are the subject of many studies, both as food and as their components. That is
why the purpose of the study was to establish the parameters of microbial contamina-
tion of milk in relation to modern quality standards.

Research materials and methods. The systematic review of scientific sources
was performed by searching for publications in the databases Scopus, Web of Sciences,
Google Scholar, etc., published in Ukrainian and English in recent years in accordance
with the inclusion criteria. The systematization of published data was carried out with
the aim of accumulating modern scientific knowledge regarding the factors of influence
of microbial contamination on the quality of dairy products in order to build further our
own methodological basis for research in this direction in domestic conditions, taking
into account international experience.

Research results. Indicators of milk production in Ukraine over the past 30
years are presented in Table 1. Unfortunately, the negative trend has been established in
the volume of milk production, however, this is compensated by the increase in average
annual milk yields for farms of all categories, both in large enterprises and in house-
holds. This indicates an increase in the quality of genetic material coming to Ukrainian
farms and an improvement in the feeding system.

Table 1
Indicators of milk production in Ukraine (1990-2020)
Indicator Years
1990 2000 2010 2020

Mllk production in farms of all catego- 245083 | 12657.9 | 112485 | 9263.6
ries, thousand tons
including in enterprises 18634.1 | 3668.7 2216.6 | 2761.2

in farms

in households, thousand tons 5874.2 8989.2 9031.9 | 6502.4
Average annual mllk_yleld from 1 cow 9863 9359 4082 5199
in farms of all categories, kg
including in enterprises 2941 1588 3975 6634

in households, thousand tons 2637 2960 4110 4666

In 2014, the Association Agreement between Ukraine and the EU was signed,
within the framework of which Ukraine had to harmonize its legislation with the provi-
sions of the EU, in particular, Regulation (EU) No. 853/2004, which establishes special
hygienic rules for food products, including milk and dairy products. However, when
signing the Agreement, the real situation in households in our country was not taken
into account. In the countries of the European Union, unlike Ukraine, they do not keep
one cow from which milk is given, family farms are more common, where they keep
from 25 to 50 cows (Poland, Baltic countries), 50-100 cows (Scandinavian countries).
Such livestock requires the mechanization of the processes of keeping and milking cows
and, accordingly, the installation of equipment that makes it possible to obtain high-
quality raw milk. In EU member states, for over twenty years, the average actual indica-
tors of the number of microorganisms in raw milk are 20-50 thousand/ml, and the num-
ber of somatic cells does not exceed 200 thousand/ml. In Ukraine, at the time of the
signing of the Agreement, the requirements for raw milk were regulated by the national
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standard"'. According to this standard, raw milk was divided into three grades: high,
first and second. Second-grade milk was mainly supplied to milk processing enterprises
by households (80%), its total bacterial insemination was allowed at the level of 3000
thousand/cm3, and the number of somatic cells — 800 thousand/cm3. Obviously, accord-
ing to European standards, such milk is considered too contaminated with bacteria and
unsuitable for the production of dairy products for human consumption.

The need to approach European standards contributed to the introduction of new
requirements for raw materials for the production of dairy products. Therefore, in 2015,
a national standard was introduced to replace"", the only change in it was the introduc-
tion of the "Extra" grade, the quality of which meets the hygienic requirements of the
EU regulation. This turned out to be not enough, because this standard allowed the pro-
duction of low-quality milk, therefore, in 2018, a new national standard was put into
effect' in which the requirements for the raw milk production process and its quality
were strengthened. In the new evaluation system, milk is divided into three grades: ex-
tra, high, first. The introduction of the new standard fully integrates the EU require-
ments with the national requirements and, furthermore, gives the opportunity for manu-
facturers to reach gradually the new quality standards. With the support of the Swiss
State Secretariat for Economic Affairs (SECO), a new program "Development of trade
with higher added value in the organic and dairy sectors of Ukraine™ was implemented
in Ukraine in 2019 (Kravchenko, 2019). One of the key tasks of the "milk component
of the program was to promote the provision of an effective system of public and pri-
vate control over the production of safe milk. It was assumed that in cooperation with
the Ministry of Agrarian Policy and the State Production and Consumer Service, within
the framework of the Technical Assistance Program, further development and imple-
mentation of the national raw milk control program will be carried out in accordance
with the approved requirements for the safety and quality of milk with a wide coverage
of the target audience in order to raise awareness of the importance of safe milk produc-
tion. According to the gradual transition to European standards from January 1, 2024,
the minimum requirements for milk suitable for food processing should meet the fol-
lowing criteria: total bacterial contamination - <100 thousand/ml, number of somatic
cells - <400 thousand/ml, freezing point - <-0.520°C, also food milk should not contain
inhibitors. It should be outlined that the requirements were planned to be increased
gradually, but the gradual transition periods were postponed due to the introduction of
martial law (Order No. 889, 2022). Nevertheless, in recent years, there has been an im-
provement in the quality of milk purchased from industrial farms, the share of milk of
"extra" and "high" grades is increasing, which is explained by the creation of appropri-
ate conditions on dairy farms for obtaining higher quality milk. Modern automated sys-
tems for managing the processes of feeding and housing cows make it possible to con-
trol the health of animals and, accordingly, the quality of milk. The task of Ukraine,
which aspires to join the EU as soon as possible, is to introduce these standards. For this
purpose, on March 12, 2019, Order No. 118 of the Ministry of Agrarian Policy and
Food of Ukraine "On approval of requirements for the safety and quality of milk and
dairy products™ (Order No. 118, 2019) was issued. This Order was repeatedly amended
(Order No. 2760, 2020; Order No. 595, 2022) regarding the improvement of milk quali-
ty requirements specifically in the conditions of Ukraine. The new requirements estab-
lish criteria, if exceeded, milk cannot be sold (Table 2).

Vi DSTU 3662-97 "Whole cow milk. Procurement requirements"
Vil DSTU 3662:2015 "Raw cow milk. Technical conditions"
Vil DSTU 3662:2018 "Raw cow milk. Technical conditions"
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As we can see, the main criteria of milk quality, which are paid attention to in
the EU, are the total bacterial insemination, the number of somatic cells, freezing point,
fat and protein percentage. These criteria are important not only for raw milk, but also
for the production of butter, cheese, and fermented milk products. It is worth noting that
in the developed countries of the world, the requirements for the quality of milk are
even stricter. Thus, the total bacterial contamination of milk should not exceed
<10,000/ml in the USA, <20,000/ml in Great Britain and Norway, and Germany
<20,000/ml. Moreover, in European countries such as Finland, the content of cold-
resistant bacteria (psychrotrophs) is measured (not higher than <20 thousand/ml), which
are the most hardy and harmful. Psychrotrophs and listeria are able to multiply even
when milk is stored in refrigeration units (Tomar, 2018). It should be outlined that raw
whole milk has the lowest content of psychrotrophic microflora in summer, and in
spring and autumn their content increases threefold. Thus, the content of psychrotrophic
microorganisms up to 5.0x10<”>3CFU/cm3 in fresh milk can be considered a hygienic
standard of quality and safety, which characterizes the suitability of milk for cooling
and storage. The content of psychrotrophic microorganisms in cooled milk before pro-
cessing up to 7.5x10<">4 CFU/cm<”>3 is an indicator of its technological quality, in-
dicating a moderate level of lipolysis, at which milk is suitable for processing into all
types of dairy products (Kukhtyn , 2015).

The temperature range for the reproduction of bacteria of various species is
shown in Figure 1.

25
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Fig. 1. Temperature range of bacterial contamination by bacteria species

It is known that milk is considered sterile in the lumen of the alveoli of a healthy
cow, in such milk there are only lactic acid bacteria at the level of 10-50 cells/ml, in the
ducts and udder cistern their number is much higher — 10 thousand/ml, in the teats it is
even higher — 10 million/ml. It is precisely because of such a number of bacteria in the
teats that it is important to milk the first streams of milk in a separate container, which
allows reducing the total bacteria content to 10,000/ml. In addition to contamination of
the outer surface of the udder and teats, some potentially pathogenic microorganisms
(Staphylococcus, Streptococcus, Bacillus, Micrococcus, Corynebacterium) can colonize
the mammary glands without symptoms. In addition, the analysis of the first streams of
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milk makes it possible to detect cows suffering from mastitis and other diseases in time.
If the animal has a systemic infection, bacteria can enter the milk through the circulato-
ry system. After milking, the number of bacteria in the milk doubles every 20 minutes.
Immediate cooling of milk after milking to 4°C prevents the growth of microorganisms.

Bacteria contained in milk are divided into useful, harmful and pathogenic.
Pathogenic bacteria (Mycobacterium bovis, Brucella abortus, Coxiella burnettii,
Staphylococcus agalactiae, Staphylococcus aureus, Aeromonas, Escherichia coli, Sal-
monella, Campylobacter jejuni) can cause serious diseases due to the consumption of
raw milk, including tuberculosis, brucellosis, staphylococcal toxicosis, etc. (Kukhtyn,
2017). As it was mentioned above, the most important thing is to avoid endospore-
forming bacteria (Bacillus, Paenibacillus, Staphylococcus aureus, Sporosarcina spp.,
Listeria monocytogenes, etc.) that can survive even short-term high-temperature pas-
teurization (Huck, 2008). These microorganisms are able to form thermostable entero-
toxins (Kukhtyn, 2021). The potential for psychrotrophic bacteria to enter the milk pro-
duction and processing system is an urgent problem that requires a comprehensive solu-
tion when obtaining high-quality milk.

The main sources of bacterial contamination, the share of their influence, causes
and ways of avoidance are listed in Table 3.

Microbial contamination of milk directly depends on temperature. Fresh milk
has a temperature of about 35°C and has bactericidal properties due to the content of
natural antitoxins, immune bodies, bacteriolysins, etc. But the storage of milk at a high
temperature contributes to the rapid and intensive growth of the number of bacteria, es-
pecially during long-term transportation. Rodney J. Feliciano et al. (2020) note that un-
der heat stress, the susceptibility of cows to microbial contamination increases, and, ac-
cordingly, the bacterial contamination of milk increases. Therefore, in order to preserve
the quality of raw milk, it is necessary to provide low temperature before the processing
stage. Cleanliness of milking equipment, cleaning and disinfection of udders, teats, and
milking cups contribute to the reduction of milk contamination by bacteria and a longer
period of its storage before primary processing (Vargova, 2023).

Toxic compounds produced during dairy fermentation are very dangerous for
human health, such as mycotoxins produced by mycelial fungi (Aspergillus, Fusarium,
Penicillium) and biogenic amines (products of bacterial metabolic activity) (Fernandez,
2015). Mycotoxins enter milk through feed contaminated in the field or during harvest-
ing. The most dangerous mycotoxin is aflatoxin which is a powerful carcinogen, a
polyketide produced by the fungi Aspergillus flavus and Aspergillus parasiticus, which
enter milk through damaged grain (aflatoxin B1), is transformed in the liver of lactating
cows (aflatoxin M1) and is excreted through the mammary gland.

Biogenic amines are low-molecular nitrogenous organic bases with biological
activity, synthesized mainly by decarboxylation of the corresponding amino acids. The
most important and widespread biogenic amines found in dairy products are histamine,
tyramine, and putrescine, which are formed by decarboxylation of histidine, tyrosine,
and ornithine, respectively.
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Table 3

Ways of bacterial contamination of milk

Source of con-
tamination,
share of impact
on contamina-

Cause of contamination

Means of avoidance

feed, air (10.0%)

technologies of maintenance and
feeding

tion
Sanitary  condi- [Insufficiently cleaned milking ma- |Washing and cleaning of
tion of milking chines, milk cans, milk pipes, tanks, equipment used in the pro-
equipment etc., sedimentation of milk residues duction and processing of
(35.0%) in structures with difficult access milk
Cooling  speed |Long-term storage of milk in an |Availability of high-quality
and quality juncooled state, insufficient cooling  serviceable equipment, cool-
(35.0%) ing as soon as possible
Udder (10.0%)  |Improper care of the udder (contam- Regular veterinary examina-
inated teats, commensals of the ud- tion and maintenance of
der ducts sticking to the epithelium) cows.  Mastitis  control.
Washing of udders and teats
with clean water before and
after milking, treatment of
udders with disinfectants
after milking.
Soil, bedding, |Violation of hygiene systems and [Compliance with hygienic

standards on the farm. Exam-
ination of feed for the pres-
ence of bacterial contamina-
tion.

contact with milk by carriers of mi-
crobes

Water (5.0%) Farm water contaminated with path- |Installation of water purifica-
ogenic and saprophytic bacteria tion and disinfection systems
on the farm, regular analysis

of water quality
Human factor Non-observance of labor hygiene by [Compliance with occupa-
(5.0%) workers in close contact with milk, tional hygiene, regular medi-

cal examination of workers.
Elimination of the human
factor (roboticization of pro-

cesses)

The specific issue in the dairy industry in connection with microbiological con-
tamination of milk is an increase in the level of somatic cells in milk, associated with a
violation of the physiological state of the udder of cows. On dairy farms in developed
countries (the USA, Canada, the EU), the content of somatic cells in milk is considered
an important indicator and is used to control mastitis, manage the quality and safety of
milk, and adjust the conditions of its production, while in Ukraine this indicator is used
mainly to establish the raw milk grade. The indicator of the number of somatic cells in
milk is related to bacterial contamination of milk and is the main indicator of the pres-
ence of infection in the cow's body, if it exceeds 100 thousand/ml. If this indicator ex-
ceeds 200,000/ml, it indicates the activation of the immune system as a reaction to the
infection. Most often, an increase in the content of somatic cells in milk indicates sub-
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clinical mastitis, which is asymptomatic but associated with a decrease in milk yield,
after which clinical mastitis occurs with serious consequences for the cow's health and
production losses. Coliform bacteria, enterococci, streptococci (Streptococcus agalac-
tiae, Streptococcus dysgalactiae, Streptococc usuberis), staphylococci (Staphylococcus
aureus) and Klebsiella spp cause mastitis. Therefore, regular control of the number of
somatic cells in milk makes it possible to detect animals at the beginning of the disease
in time, establish the causative agent of the disease, treat them more effectively and
avoid the spread of the disease in the herd. Somatic cells in milk are represented mainly
by lymphocytes, macrophages and polymorphonuclear neutrophils, it is advisable to dif-
ferentiate them by species for more accurate control of the condition of the udder and
prevention of mastitis. The indicators of milk that are indicators of mastitis are present-
ed in Table 4.

Table 4
Milk indicators of healthy and mastitis-affected cows

Type of somatic cells A healthy cow A mastt:)sv-vaffected
Number of somatic cells, thousands/ml <100 >200
Type of somatic cells, %:
macrophages 66-88 <10
polymorphonuclear neutrophils 1-11 >90

Therefore, the number of somatic cells in the milk of cows and their differentia-
tion by species are additional criteria for forecasting and monitoring the mastitis dis-
ease. The promising direction in solving the problem of increasing the content of somat-
ic cells in milk is the determination of relationships between the synthesis of milk com-
ponents in the udder and the physiological state of the cow, as well as the development
of express methods for diagnosing mastitis. The study of this issue will also make it
possible to determine the genetic determinant of sensitivity of cows to mastitis patho-
gens and, in the future, to carry out targeted selection.

Discussion. Among the permanent risks, the main ones during the reception, ini-
tial processing, storage and transportation of milk are, of course, microbiological. In the
production of food raw materials and food products in general and the production of
raw milk, in particular, a reliable means of managing dangerous factors is the HACCP
system, in which risk management is carried out at critical control points
(www.fda.gov). European standards set the most important safety indicators for milk -
microbial contamination that can harm the human body. According to the European re-
quirements for cow's milk, microbiological safety is a complex indicator that reflects the
total number of microorganisms, the presence of pathogenic and opportunistic microor-
ganisms. Ukraine, as a country aspiring to join the EU, is making a lot of efforts to meet
European requirements in terms of milk quality. The main principles of milk quality
regulation are contained in the Regulation of the European Parliament and the EU
Council No. 178/2002/EC, which establishes the general principles and requirements of
legal norms in the field of food products.

National standards of Ukraine DSTU are the basis of technical regulation regard-
ing the quality of dairy products, methods of their control, etc. and they are developed
by harmonizing the relevant international standards EN, 1SO and other regulatory doc-
uments. Considerable work has been done to harmonize legislation on milk quality in
accordance with EU standards. In particular, the requirements for the main indicators of
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milk quality — bacterial contamination and the content of somatic cells — have been in-
creased. According to the gradual transition to European standards from January 1,
2024, the minimum requirements for milk suitable for food processing should meet the
following criteria: total bacterial contamination is <100 thousand/ml, number of somatic
cells is <400 thousand/ml, freezing point is <-0.520°C, food milk should not also con-
tain inhibitors.

Conclusions. Analysis of milk production in Ukraine over the past 30 years
showed a negative trend in terms of milk production volumes, however, this is compen-
sated by the increase in average annual milk yields for farms of all categories, both in
large enterprises and in households. This indicates an increase in the quality of genetic
material coming to Ukrainian farms and an improvement in the feeding system.

The need to approach European standards contributed to the introduction of new
requirements for raw materials for the production of dairy products. For this purpose, a
number of documents have been developed and implemented over the last decade that
regulate the gradual transition to the requirements of the European Union regarding the
quality of milk, the main criteria of which are general bacterial insemination, the num-
ber of somatic cells, freezing point, fat and protein percentage.

Determination of the content of cold-resistant bacteria (psychrotrophs) in milk,
which are the most hardy and harmful, requires special attention, this factor is deter-
mined separately in European countries with a developed dairy industry.

The main ways of bacterial contamination of milk are indicated: the sanitary
condition of the milking equipment (35.0%), the speed and quality of cooling (35.0%),
the cleanliness and physiological condition of the udder (10.0%), the influence of the
technology of housing and feeding (10.0 %), water quality (5.0%), the human factor
(5.0%), the causes of contamination and means of their avoidance are formulated.

The specific issue in the dairy industry in connection with microbiological con-
tamination of milk is an increase in the level of somatic cells in milk, associated with a
violation of the physiological state of the udder of cows. The number of somatic cells in
the milk of cows and their differentiation by species are additional criteria for predicting
and monitoring mastitis.

The promising direction in solving the problem of increasing the content of so-
matic cells in milk is the determination of relationships between the synthesis of milk
components in the udder and the physiological state of the cow, as well as the develop-
ment of express methods for diagnosing mastitis. The study of this issue will also make
it possible to determine the genetic determinant of sensitivity of cows to mastitis patho-
gens and, in the future, to carry out targeted selection.
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