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ASSESSMENT OF THE SAFETY AND QUALITY OF RAW MILK
FOR THE IMPROVEMENT OF TECHNOLOGICAL PROCESSES
OF PRIMARY MILK PROCESSING

Abstract

As you know, the quality of milk cannot be improved during its processing, therefore the milk quality management system at pro-
duction facilities should be focused on high-tech processes of its production. It has been scientifically proven that the process of obtain-
ing and collecting milk, its primary processing, storage and transportation are the least controlled production processes. Therefore,
the study of the milking technology impact and primary processing on the quality of the obtained milk remains relevant. An analysis of
production and primary processing of milk was carried out at the farm of “Lany Vinkovechchyny” LLC in Khmelnytskyi region, and
in order to improve the quality of the obtained milk raw materials, it was proposed to optimize the technology of primary processing
of milk, in particular, to supplement the traditional scheme of primary purification with a fine filter. It was established that there is a
dependence between the quality of raw milk and the technology of primary processing, so with successive purification of milk with a
filter of coarse and then fine purification, the number of mesophilic aerobic and facultatively anaerobic microorganisms (KMAFAnM)
in milk was at the level of 228 thousand CFU /cm3, which corresponds to the highest grade, at the same time, during one-time filtration
in a closed flow with a coarse filter, the milk contained 332 thousand CFU /cm3, which is according to DSTU 3662:2018. corresponds
only to the first kind indicator. After double filtration, only 259,000/cm3 somatic cells were found in the milk samples, which is 27.6%
less than in the milk samples that underwent single purification. The proposed measures to improve the quality and safety of raw milk
through the consistent use of filters for coarse and fine primary cleaning made it possible to increase the quality of milk and increase
financial income for the farm.

Key words: raw cow's milk, quality and safety, primary processing.

Milk is a unique food product that can provide the human body at any age with all the necessary nutrients and is
the main part of the diet of most people. The high nutritional and biological value of milk is due to the protein presence,
fat, carbohydrates, minerals and various vitamins in it [1, 6, 13]. However, the high quality of dairy products depends on
the quality and safety of raw milk, as it is a good nutrient medium for various types of microorganisms [4, 6, 7]. However,
raw cow's milk is suitable for processing only if it is obtained in accordance with sanitary and hygienic requirements
and meets the indicators of DSTU 3662:2018 “Raw cow’s milk” [12]. That is why chemically flawless milk obtained
under unsatisfactory sanitary and hygienic conditions can quickly become unsuitable for processing and consumption
or even harmful to human health [1, 13, 14]. Research by scientists [1, 3, 6, 7] confirms that the main hygienic parameters
that most affect the quality and safety of raw milk when it is received at a processing plant include: excessive general
bacterial insemination, excessive content of somatic cells, presence inhibitory substances, added water.

In production farms, there are many routes of mechanical and bacterial contamination of milk, such as the hands
and clothing of service personnel, the skin covering, the physiological condition of the cow's udder, the sanitary condition
of milking and primary milk processing equipment, the quality of feed, bedding, indoor air, and animal diseases. Therefore,
the main prerequisite for obtaining high-quality milk is compliance with sanitary and hygienic standards for keeping
cows, feeding, milking and processing milk [14].

Milk is a product in which various microorganisms develop intensively. In order to keep it fresh and deliver it to
the consumer, primary processing and processing of milk is carried out on livestock farms, complexes and farms [3, 6].

The purpose of the primary processing of milk is to preserve its primary beneficial properties before selling it
to processing enterprises of the dairy industry. The process of primary processing of milk includes several stages, such
as cleaning from mechanical impurities (filtering, separation), cooling and storage of milk, transportation and sale [5, 14].

Mechanical pollution (dust, feed particles, wool) has a significant negative impact on the quality of milk during
its production. This pollution is also directly related to bacterial contamination of milk, which can lead to a significant
deterioration of the technological and sanitary characteristics of milk, which becomes unfavorable for the production
of high-quality dairy products. Thus, the main requirements for the primary processing of milk are its mechanical cleaning,
including the removal of mechanical and partly bacteriological impurities, which contributes to improving the quality
of milk and creating prerequisites for its long-term storage. In addition, it is important to ensure that the milk is cooled
to a temperature of +4 to +6 °C and stored at this temperature until it is transported to the milk processing plant. This
approach helps to maintain optimal conditions for storing milk before its further processing [2].

The purpose of the work was to conduct a comparative study of the safety and quality indicators of milk-raw
material prepared by the traditionally operating technological process of primary processing and with the additional
installation of a fine filter.

Presentation of the main research material. Determination of safety and quality indicators of raw milk was carried
out at “Lany Vinkovechchyna” LLC of Khmelnytskyi region. The farm practices the stall method of keeping a dairy herd
of cattle in typical two-row cowsheds. Cows are milked three times, carried out in the cowshed in the stalls with the help
of the UDM 100 milking unit in the milk duct. Milk obtained from cows is sold at Vinkovetsky cheese factory LLC.

Primary processing of milk takes place in the milk block. The premises are divided into three departments: the milk
room — where milk is received, filtered, cooled and temporarily stored, the laboratory — where the quality of the received
milk is determined, and the washing room — the main purpose of which is the washing and disinfection of milking
machines and milk utensils.
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The technological process of the primary processing of milk on the farm of the farm takes place in the following
sequence: after milking, the milk is transported through the milk pipeline to the dairy, undergoes primary cleaning
(filtration in a closed flow under vacuum) and enters the tank of a milk cooler type (DeLaval DX/OC), where it is
mixed and cooled up to a temperature of +40 +60 °C and stored for 8-12 hours, and then transported to Vinkovetski
cheese plant LLC.

In the process of primary processing of milk, filtering is the first simplest, low-cost, but very necessary cleaning
method. For filtering, coarse and fine milk filters are mainly used. Coarse cleaning filters do not ensure complete cleaning
of milk from its mechanical impurities, as part of them dissolves and enters the milk together with microorganisms. Such
milk quickly loses its bactericidal properties, is poorly stored and loses its quality. Fine filters are more effective in this
regard. Their advantage is that they are able to retain small mechanical particles up to 15-20 microns in size. Filtering also
reduces the dissolution of mechanical impurities and the washing of bacteria from them into milk.

Taking into account the production and technical data of the farm, in order to improve the primary purification
of milk and increase the quality of milk raw materials, it was proposed to introduce a fine filter into the structure of milk
primary processing operations (Manufacturer LLC “Agro-Frost”, Sumy). The filter was installed after the coolant tank
directly in the milk outlet hose immediately after the booster pump.

Organoleptic evaluation of selected milk samples was carried out in accordance with the requirements of DSTU
7357:2013. The analysis of quality parameters of raw milk and its physical and chemical composition, in particular, the fat
content, protein, density, SZMZ, titrated acidity and temperature were determined using an ultrasonic milk analyzer
EKOMILK M according to DSTU 7057:2009 [9]. The purity of raw milk was determined according to DSTU 6083:2009
[10]. Determination of the grade of raw cow's milk according to physico-chemical, sanitary-hygienic and microbiological
quality indicators was carried out in accordance with DSTU 3662-2018 and DSTU 7089:2009. [8,12]. The number
of somatic cells in milk was determined using the Prescott-Breed method according to DSTU ISO 13366-1/IDF
148-1:2014 [11].

The analysis of the conducted studies showed that the milk of the selected samples was white in color, with a barely
noticeable yellowish tint, which is explained by the consumption of carotene-containing feed by the cows and the high
content of milk fat. The milk of all samples had a pleasant milky aroma and smell, mostly sweet, occasionally a sweet-
salty aftertaste. The consistency of milk in all samples was uniform, without the presence of extraneous impurities,
mucus, flakes or sediment. Milk was not separated into fractions during mixing.

The values of density, protein mass fraction (MCHB), fat (MCH), mass fraction of dry matter (MCHSR) in all
experimental samples were almost the same and corresponded to the requirements of the current standard. The index
of titrated acidity was higher by 1.1 °T in milk, the primary purification of which was carried out only with a coarse filter,
compared to milk with sequential filtration.

When evaluating the purity group, it was found that experimental milk samples taken during successive filtration
(coarse filter and then fine filter) had no mechanical impurities. At the same time, there was a noticeable deposit of 1-2
mechanical impurities on the filters where the milk was passed after rough primary cleaning, which in general also
corresponds to the 1st purity group.

It is known that not only the degree of purity, but also general microbiological contamination has a significant
impact on the quality of milk. From the data in Table 1, it can be seen that during successive purification of milk with
a filter of coarse and then fine purification, the number of mesophilic aerobic and facultatively anaerobic microorganisms
(KMAFAnM) in milk was at the level of 228 thousand CFU /cm?3, which corresponds to the highest grade, in the same
time during one-time filtration in a closed flow with a coarse filter, the milk contained 332 thousand CFU/cm?, which is
according to DSTU 3662:2018. corresponds only to the indicator of the first kind.

Table 1. Comparative assessment of the selected milk samples according to the main indicators and safety
and quality according to DSTU 3662:2018

Milk for the period of sale
Indexes Requirements according to Traditionally operating | Primary cleaning with the
DSTU 3662:2018 technological process of | sequential use of coarse
primary milk purification and fine filters
1 2 3 4 5
extra
Temperature, °C upper 6-8 6 6
first
. . extra 1028,0
Density (t 2?63(53)’ kg/m’ not upper 1027,0 1027,0£0,06 1027,7:£0,06
first 1027,0
extra 16-17
Titrated acidity, °T upper 16-18 17,8+0,35 16,7+0,05
first 16-19
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Continuation of Table 1

1 2 3 4 5
Purity group 1 1 1
MCHZH, % 34 3,6+0,07 3,6+0,15
MCHB, % 3,0 3,1+0,08 3,09+0,09
extra 12,0
MCHSR, % upper 11,8 11,7+0,087 11,8+0,092
first 11,5
KMAFAnM for extra <100
at a temperature of 30 °C upper <300
thouzand CFU/em? - grit ;50() 332498 228+33
) . extra <400
Number of somatic 3cells in upper <400 358483 21% 259.6441,58
thousand/cm
first <500
Added water content, % 0 0 0

Notes: * —p <0,01; ** — P <0,001 — regarding farms

Analyzing the data of the conducted research, we can also note that after double filtration, only 259,000/cm?
somatic cells were found in the milk samples, which is 27.6% less than in the milk samples that underwent single
purification.

In this way, the microbiological indicators obtained by us clearly show the direct dependence of the raw milk
quality on primary processing, namely on the purification degree.

Conclusion. The farm does not have milk of the Extra class, defined in DSTU 3662:2018, according to which extra
milk must have a total bacterial contamination of up to 100 thousand/cm? and <400 thousand/cm® somatic cells. Increasing
the quality of milk from the first, higher grade to extra does not require significant costs for equipment or replacement
of milking technology, primary processing. This indicator depends on the quality of compliance with hygienic standards
in the process of animal care, milking and primary processing.
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OHIHKA BE3IIEYHOCTI TA AKOCTI MOJIOKA-CHUPOBHUHHU
3A YVIOCKOHAJIEHHS TEXHOJIOTTYHUX MPOIECIB MIEPBUHHOI
OBPOBKH MOJIOKA

Anomauisn

Ak gidomo, sKicmb MonoKka He MOJICHA NIOGUWUMIU 6 NPOYEC 1020 NepepodKU, MoMy cUcCmema ynpasiints AKICMIo MONOKA HA
BUPOOHUYUX NOMYICHOCMAX NOGUHHA OYMU OPIEHMOBANA HA BUCOKOMEXHON02iUHI npoyecu 11020 eupobnuymea. Haykoso dosedeno, ujo
npoyec ompumanns, 300py Monoka, 1020 nepeuHna 0o6pobKa, 3depicanis i MpaHCNOPMYBaAHHs € HAUMEHW KOHMPONIbOBAHUMU BUPOD-
Huuumu npoyecamu. Tomy oocnioxcenms eniugy mexnonoeii O0iHHA Ui NepeUHHOI 0OPOOKU HA AKICMb OMPUMAHO20 MOJIOKA 3aNULLA-
emvca akmyanvuum. B 2ocnooapemei TOB “Jlanu Binvrkogseuuunu” Xmenvruyvkoi obnacmi 0yno npogedeno ananiz eupoonuymea ma
nepeuHnoi 0OpobKU MONIOKA | 3 MEMO0 NIOGUWEHHA AKOCMI OMPUMAHOT MOTOYHOI CUPOBUHI 3aNPONOHOBAHO ONMMUMIZYE8AMU MEXHO-
J102i10 nepsuHHoi 0OPOOKU MONIOKA, 30KpeMa, MPAoUYiiuHy cxemy NepeuHHOl OYUCmKU OONOSHUMU Qinbmpom MouKoi ouucmku. Yema-
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HOBJLEHO, WO ICHYE 3ANEHCHICTINb MIJC SAKICIIO CUPO20 MOJLOKA Ul MEXHON02ICI0 nepsuntoi 0bpobru. Tax npu nocnioosHomy ouuujeni
MONOKa (hinbmpom epydoi, a nomim MoHKOI OYUCMKU KITbKICTb Me30(DIIbHUX AePOOHUX [ (PaKYIbMAmMUeHO-aHAePOOHUX MIKDOOP2AHI3-
mie (KMADAnM) y monoyi 6yna na pisni 228 muc. KYO /em?, wo sionosioae suwgomy ramynxy, 6 moil sce uac npu pazositi ginempayii
y 3akpumomy nomoyi ginempom 2py6oi ouucmru monoxko micmuno 332 muc. KYO /em?, wo, 32iono 3 JJCTY 3662:2018, sionosioae
Juue NOKA3HUKY nepuio2o ramynky. Ilicis nodsiinol ginempayii y npobax monoka 6yno useieno 6cvbo2o 259 muc./cm’ comamuunux
Kaimun, wo na 27,6 % menuwe, Hidic y npobax MoIoKa, sike npotuio pazosy O4UCmKY. 3anpononosami 3axo0u wooo nio8uuyeHHsL IKOCMi
ma 6e3neunocmi MOLOKA-CUPOBUHY ULISIXOM NOCTIO0BHO20 GUKOPUCIANHSL (DLNbmMpi6 epyOOi ma MmoHKOI nepeuHHOl 04UCmKY 00360MUNU
NIOBUWUMU TAMYHOK MOJIOKA Ma 30itbuumu Qinancosi HaoxXo0xiceH s OISl 20Cno0apCmad.
Knrouosi cnosa: monoko kopog’siue cupe, sikicmos ma 6esneunicms, nepeunna oopooxa.
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