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Abstract

The article presents the results of monitoring the seasonal dynamics of the content of
somatic cells in raw cow's milk during 2024-2025. During the research period, samples of raw
cow's milk taken at the agri-food markets of Odessa, as well as samples of raw cow's milk taken at
the city's spontaneous markets, were examined. The obtained research results showed that for most
of the year, samples of raw cow's milk sold at the agri-food markets of Odessa, in terms of somatic
cell content, meet the requirements for high-quality raw materials, according to the current
Ukrainian standard DSTU 3662:2018 "Raw cow's milk. Technical requirements", which regulates
the safety and quality of this product of animal origin. In particular, it was found that the largest
number of somatic cells in raw cow's milk from agri-food markets was detected during June,
October and November, respectively - 420.0+3.5; 425.5+3.2 and 429.843.8 thousand/cm3. All these
values, according to the current DSTU 3662:2018, correspond to first-grade raw milk. At the same
time, samples of cow's milk from the spontaneous markets of Odessa, in most cases, can be
attributed to first-grade and non-grade raw materials. In addition, the study found an increase in
the content of somatic cells in both types of raw cow's milk samples in the fall (October-November)
and in the spring (April-May). Thus, the average content of somatic cells in raw cow's milk sold at
the spontaneous markets of Odessa exceeds the average annual indicators in samples taken at agri-
food markets by 21%. The increase in the content of somatic cells in raw cow's milk is in most cases
associated with the presence of subclinical mastitis in dairy cattle, which often does not have
pronounced clinical manifestations, however, milk from such animals is dangerous for consumption
by humans and animals, as it contains an increased number of microorganisms. The presented
research results also proved the feasibility of combating spontaneous markets, because the products
sold in them are not subject to veterinary and sanitary inspection and in most cases pose a threat to
the health of consumers, causing outbreaks of food infections and toxicosis.
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Introduction. Cow's milk, being a valuable food product, has been highly
valued all over the world since ancient times. This food product is part of the daily
diets of millions of people. In addition, raw milk is the basis for the production of a
different types of fermented milk products. However, cow's milk is also characterized
by perishability, and is also a product of biological origin that can act as a source of
transmission of zooanthroponous diseases to humans, be a source of outbreaks of
foodborne infections and toxicoinfections [8].

One of the leading parameters by which a hygienic assessment of milk can be
carried out is the number of somatic cells in the raw material. This approach is widely
used in EU countries, Canada, and the USA. In Ukraine, determining the content in
raw milk is also mandatory, as it allows you to conclude that hygiene requirements
have been met in the process of obtaining raw materials, and also allows you to
identify animals with subclinical mastitis [9]. Somatic cells are always present in
milk, but their number increases when an infectious agent enters the udder or it is
damaged [24].

In Ukraine, the issue of the quality of cow's milk raw material is very acute,
because the majority of raw material is produced on homestead farms (70%).
Accordingly, it is very problematic to monitor compliance with sanitary and hygienic
requirements in such farms [13].

Analysis of recent research and publications. The sanitary and hygienic
quality of cow's milk production is a significant problem, because the general
bacterial contamination of dairy raw materials is a set of sources of microorganisms
entering the technological environment. That is, this includes the microflora of the
udder, the microflora of the udder canals, bacterial contamination of milking
equipment, the microflora of service personnel and the environment. However, it
should be understood that during the processing process, the quality indicators of raw
milk cannot be improved, they can only be stabilized [2, 4].

Raw milk acts as a nutrient medium for the reproduction and preservation of a
significant number of microorganisms, including pathogenic and toxic ones [3].
Literature sources indicate that raw milk most often contains not only micrococci,
psychrophilic microorganisms belonging to the genera Achromobacter,
Pseudomonas, Aeromonas, Enterobacter, but also pathogenic and conditionally
pathogenic microorganisms (Escherichia coli, staphylococci, corynebacteria,
streptococci, etc.), which are the cause of inflammatory processes in the mammary
gland and can cause consumers’ food poisoning [4, 15].

Today, the most common method of heat treatment of raw milk is
pasteurization, which can be carried out using various thermal regimes. The most
effective approach that allows obtaining safe and high-quality dairy raw materials
from dairy herds is the implementation of the HACCP system, recognized in most
countries of the world, at the facilities of market operators [1, 3, 20].

A significant problem at raw milk production facilities is the problem of
mastitis in cows, which leads to economic losses and reduced animal productivity
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[10, 22]. Pathology occurs under the influence of a complex of exogenous and
endogenous factors. The disease is manifested by morphological changes in tissues
and physicochemical properties of milk. The nature of the manifestation of the
inflammatory process directly depends on the duration of exposure to mechanical,
thermal and chemical factors. They are the cause of the decrease in resistance of the
mammary gland of cows. Against this background, optimal conditions are created for
the influence of microorganisms [5]. The most dangerous form of mastitis is
subclinical, which can be detected only by the content of somatic cells in the milk
(leukocytes, epithelial cells). According to European standards, raw milk should
contain no more than 250 thousand somatic cells per 1 cm?® [6-7]. Literature sources
report that an increase in the content of somatic cells, in some cases, may be
associated with the onset of lactation, with the period of start-up and estrus [16, 23].
There are studies that prove the connection in cows between morphological and
molecular genetic parameters of mastitis incidence [18]. According to literature
sources, the content of somatic cells in milk is influenced by the productivity of dairy
cows, their health, stage of lactation, and breed. In addition, any change in
environmental conditions, unsatisfactory management methods on farms, as well as
stress factors significantly increase the content of somatic cells in raw milk. On the
other hand, compliance with hygiene requirements, as well as rational feeding, allows
you to reduce the content of somatic cells in milk [21, 25-26].

According to scientists, mastitis in 90% of cases proceeds without clinical
manifestations. Research results demonstrate that mastitis milk is characterized by a
reduced density (less than 1025.0), titrated acidity (14—15 °T), and its active acidity is
7.7-7.1. During mastitis, the fat content of raw milk first increases and then decreases
[11, 19]. Scientists report that as the content of somatic cells in raw milk increases, its
biological value is lost; technological properties deteriorate during processing, and
the acidity of milk decreases; losses of fat, casein, lactose, etc are observed [18].

Today, biochemical, cytological and bacteriological methods are used to
diagnose subclinical mastitis. Indirect express methods for determining the increase
in the number of somatic cells in raw milk include: Whatside test; California mastitis
test; test with dymastine, mastidine; settling test [14]. There are reports that raw milk,
which 1is supplied for sale to agri-food markets, should be examined for
physicochemical parameters in 100% of cases, especially in autumn and spring [17].

There are several approaches to monitoring the health of cows' udders in the
world: milk sampling from a common tank and individual sampling. For the purpose
of monitoring, tests are carried out on an ongoing basis for the content of E. coli, total
bacterial contamination and somatic cell count [12].

The aim of the study was to investigate the seasonal dynamics of the content
of somatic cells in raw cow's milk, which is sold in dairy buildings of agro-food
markets in Odesa and in spontaneous markets.

Presentation of the main research material. The research was conducted at
the Department of Infectious Pathology, Biosafety and Veterinary and Sanitary
Inspection named after Prof. V. Ya. Atamas and at the Multidisciplinary Laboratory
of Veterinary Medicine of the Odesa State Agrarian University.
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The study period was from June 2024 to May 2025. Every month, samples of
raw cow's milk were randomly selected at the agri-food markets of Odesa (5 samples
each month) and at the spontaneous markets of Odesa (5 samples each month). A
total of 120 samples of raw cow's milk were tested during the research period.

The content of somatic cells in the raw material was determined using the
Somatos-B device (viscometer). The device was used according to the instructions
for use available for it, with calibration performed before each measurement. The
essence of the measurement was to mix the specified volumetric quantities of milk
and an aqueous solution of the drug "Mastoprim" and then determine the relative
viscosity of the mixed samples by the time it took for their equal parts by volume to
flow through the capillary. The obtained measurement results were compared with
the requirements of the current DSTU 3662:2018 Raw cow's milk. Technical
conditions.

The obtained measurement results were processed statistically, determining the
mean value (M) and deviation from the mean (+m), using Microsoft Excel software
for processing.

The results of measurements of the content of somatic cells in raw cow's milk
are presented in Table 1.

Table 1
Monitoring of somatic cell content in raw cow's milk, M+ m, n = 12
Ne in Season Months Number of somatic cells,
order thousand/cm?
agri-food spontaneous
markets markets
1 Summer June 420,0£3,5 420,5+3,0
July 387,3+£2,6 401,2+3,8
August 395,543,1 407,3+2,5
2 Autumn September 398,0+3,3 415,34+3,5
October 425,5+3,2 525,844.3
November 429,8+3,8 541,344.5
3 Winter December 405,5+3,5 487,3+4.4
Juniary 384,5+2.5 450,5+3,8
February 387,433 475,2+4,1
4 Spring March 393,3+3,1 508,5+4,1
April 408,5+3.9 620,4+5,1
May 404,5+3,1 604,3+5,1
Total 403,3+£3,2 488,1+£3,9

Thus, Table 1 shows that during the research period, samples of raw cow's
milk, taken from the dairy buildings of the agro-food markets of Odesa, permanently
had lower levels of somatic cell content. The average content of somatic cells in raw
milk during the year was 403.3£3.2 thousand/cm?®, which is 21 % higher than the
average annual content of somatic cells in raw milk from cows sold on spontaneous
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markets. At the same time, certain dynamics were observed in the content of somatic
cells in milk throughout the year, depending on the season.

The highest content of somatic cells in raw milk from agro-food markets was
found in June, October, and November, respectively - 420.0+£3.5; 425.5+£3.2 and
429.8+3.8 thousand/cm?. All these values, according to the current DSTU 3662:2018,
correspond to first-grade raw milk. However, we attribute this to the peculiarities of
the physiological state of dairy animals, which is confirmed by the data available in
the literature [15]. During the 6-month research period, in this type of sample, the
somatic cell content in raw milk did not exceed 400 thousand/cm?, i.e. during July,
August, September, January, February and March, the raw milk in terms of somatic
cell content met the requirements of DSTU 3662:2018 of the highest grade.

Regarding the samples of raw cow's milk, which were collected at the natural
markets of Odesa, during the research period the content of somatic cells in the
samples was permanently higher compared to the samples of milk sold at agri-food
markets. Thus, the average somatic cell count during June 2024-May 2025 was
488.1+3.9 thousand/cm?. This indicator, according to the current DSTU 3662:2018,
corresponds to first-grade raw materials. However, in October, November, March,
April and May the content of somatic cells in milk was 525.844.3; 541.3+4.5;
508.5+4.1; 620.4+5.1; 604.3+£5.1 thousand/cm3, respectively. These indicators
exceed the values allowed for first-grade raw materials, which are allowed for use
according to the current standard. In addition, milk with an increased content of
somatic cells may pose a threat to the health of consumers, since the main reason for
the increase in their content is the presence of subclinical mastitis in animals [7, 9,
15].

The obtained research results prove that the use of raw milk from natural
markets is dangerous, because such raw materials are not subject to veterinary and
sanitary inspection and may be obtained from sick animals. In addition, its
implementation is carried out without compliance with sanitary and hygienic
requirements, which leads to contamination of raw milk with pathogenic microflora,
which is the cause of outbreaks of foodborne infections and toxicoinfections. The
seasonal dynamics of the content of somatic cells in raw cow's milk is clearly shown
in Fig. 1.

From Fig. 1 it becomes clear that the content of somatic cells is subject to
seasonal dynamics, characterized by a significant increase in the indicator in the
autumn (October-November) and spring (April-May) periods.

In the summer, the indicators in samples from agri-food markets and natural
markets differ slightly, however, a significant discrepancy in values was noted in the
period from September to May, with the maximum content of somatic cells in raw
milk samples from natural markets in April-May 2025 - 620.445.1 and 604.3+5.1
thousand/cm?®, respectively, which indicates that the product does not meet the
requirements of current standards and indicates that animals are affected by
subclinical mastitis.
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Conclusions and prospects for further research. Studies have shown that the
content of somatic cells in raw cow milk is not constant throughout the year, which is
due to the physiological processes that occur in the animal's body.

700
600
500
400 —
300
200

100

agri-food markets spontaneous markets

Figure 1 Comparison of somatic cell content indicators in raw cow's milk samples
during 2024-2025 (figure of authores)

Raw cow's milk, which is sold on agri-food markets and undergoes veterinary
and sanitary examination, is characterized by a lower content of somatic cells -
403.3+3.2 thousand/cm?, because it is obtained from healthy animals, which is
confirmed by veterinary documents. Such raw materials are safe for consumers.

Raw cow's milk, which is not sold in natural markets, in most cases does not
meet the sanitary and hygienic requirements specified in the current DSTU
3662:2018. In particular, over the year, samples of such milk have a higher somatic
cell content compared to samples taken at agri-food markets. In particular, the
average annual content of somatic cells in such samples is 488.1£3.9 thousand/cm?.
Such raw materials in the fall (October-November) and spring (March-May) do not
meet the requirements of the current standard for the content of somatic cells, and
accordingly are unsafe for consumption by consumers, as they may be obtained from
animals suffering from mastitis. In this regard, it is necessary to combat spontaneous
markets at the state level, because the products sold in them can pose a threat to
public health and cause outbreaks of foodborne infections and toxicosis.

Further research is planned to be devoted to studying the seasonal dynamics of
the content of somatic cells in raw cow milk sold in the agri-food markets of the
south of the Odesa region, which will make it possible to identify periods of the year
when special attention should be paid during veterinary and sanitary examination to
the detection of raw milk from cows suffering from subclinical mastitis.
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CE30HHA JTUHAMIKA BMICTY COMATUYHUX KJIITHUH Y MOJIOLI
KOPIB 3 IIPUCAAUBHUX I'OCIIOJAPCTB

Anomauin

Y cmammi npeocmasneno pesynbmamu npoeedeHo20 MOHIMOPUHZY CEe30HHOI OUHAMIKU
eMIiCMYy COMAMUYHUX KIIMUH Y MOJIOYI-CUPOBUHI KOpog ayomy npomsecom 2024-2025 poxis.
Ilpomsicom Oocniono2o nepiody 0y10 O00CHIONCEHO 3PA3KU MOJOKA-CUPOBUHU KOPOB 4020,
gidibpani Ha azsponpodosonvuux punkax M. Odecu, a maKoxC 3pazKu MOAOKA-CUPOBUHU
KOpo8 4020, GI0IOpani Ha CMuXiuHux punxkax micma. Ompumani pesyrbmamu OO0CHIONCEHb
noKasanu, wo OLbUy YaCmuHy poKy 3pa3Ku MOJIOKA-CUPOBUHU KOPOB AY020, AKI pedli3ylomvCs Ha
azponpooosonvyux punkax m. Odecu, 3a 6MICMOM COMAMUYHUX KIIMUH, GION0BIOAIOMb BUMO2AM
WOO00 CUPOBUHU BUWO20 2AMYHKY, 32I0HO uuHHo20 6 Ykpaini cmanoapmy JJCTY 3662:2018
«Monoxo-cuposuna kopog’aue. Texniuni umocu», AKull peiameHmye Oe3neyHicmv ma AKiCmb
Yb020 NPOOYKMY MEAPUHHO20 NOXOOJICEHHSA. 30KpeMd, 8CMAHO8IEHO, WO HAUDLIbULY KiIbKiCMb
COMAMUYHUX KIIMUH Yy MOJOYI-CUPOGUHI KOPO8 AUOMY 3 aACPONPOO0BOSIbYUX DPUHKIE BUSBTIEHO
NPOMs2OM UEePBHS, HCOBMHSL Ul IUcmonaoa 8ionogiono — 420,0+3,5; 425,5+3,2 i 429,8+3,8 muc/cym’.
Vci yi 3nauenns, 32iono uunnozo J[CTY 3662:2018, eionogioaromv MONOKY-CUPOBUHI NEPUIO2O
2amyHky. ¥ moii dice uac, 3pasku MOIOKA-CUPOBUHU KOPOB A1020 3i cmuxiunux punkie m. Odecu, y
Oinbuocmi 8UNAOKiB, MOJHCHA 8IOHECMU 00 NePulo20 2amyHKYy ma He2amyHKko8oi cuposunu. OKpim
mo2o, y X001 00CNIONCEHHs. GCINAHOBIEHO NIOBUWEHHS BMICIY COMAMUYHUX KIIMUH Y 000X 8udax
npo6 MONOKA-CUPOBUHU KOPOB 1020 80CEHU (Nepiod i3 HCO8MHS NO JUCMONA)) MA Y BECHAHY NOPY
(keimenvb-mpasens). Tax, cepeowiil 6Micm COMAMUYHUX KAIMUH )Y MOLOYI-CUPOBUHI KOPOB SAUOMY,
wo peanizyemuocs Ha cmuxiunux punkax M. Odecu, nepesuwyye cepeoni piuni NOKA3HUKU Y 3pA3KAX,
8i0ibpanux Ha azpnpooosonvuux punxax, na 21 %. Iliosuwenns emicmy comamudnux KiimuH y
MOJLOYI-CUPOBUHI KOPOB AUOMY Y OLIbUOCMI 8UNAOKi6 NOB SA3AHO i3 HAAGHICMIO Y OIUHO20 NO20NI8 5
CYOKNIHIYHUX Macmumis, AKi Yacmo He Maroms GUPANCEHUX KIIHIYHUX NPOABI8, 0OHAK MOJOKO 6i0
MaKkux meapuHr € Hebe3neuHUM 0Jisl HCUBAHHSL TIOOUHOIO U MEAPUHAMU, A0XHCe MICMUMb NIOBUWEHY
Kinbkicmb  Mikpoopeanizmie.  IIpeocmaesneni  pesynomamu  OOCHIONCEHH — MAKOXC — 008elu
doyinvHicmb 60pombOU i3 CMUXIUHUMU PUHKAMU, OO0 NPOOYKYis, AKA HA HUX Peali3yeEmuvCs, He
nio0aemvcs 6emMepUHaApPHO-CAHIMAPHOMY THCNeKMY8anHio, ma y Oiibuocmi 8UnaoKieé cmaHo8ums
3a2po3y 07151 300P08 sl CNONHCUBAYIB, CNPULUHAIOYU CRANAXU XAPYOB8UX [HDEKYill ma MOKCUKO3I8.

Knrouogi cnoea: Oitine cmaodo, 300po8’ss cmaoa, COMAMUYHI KIIMUHU, CMUXIUHI PUHKU,
baxmepianvhe 3a0pYOHeHHs MOJIOKA, CYOKNIHIYHUL MACMUM.
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Crarts nHaniinoia 1o penakiii 30 TpaBust 2025 poky.
Crarts npoiiina penensyBanHs 12 yepBHs 2025 poky.
Crarts omy6sikoBana 30 uepBHs 2025 poky.
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