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Abstract. A successful feeding program should solve the following
problems: achieving planned milk production, increasing dry matter intake
and improving ruminal microbiota. As an integral part of the diet, feed
additives have an impact on the animal's body, whéckxpressed, for
example, in an increase in average daily weight gain, a decrease in
conversion, an improvement in metabolic metabolism and so on. However,
it should be noted that feed additives alone do not guarantee of high
productivity or profitability of milk production. The purpose of these
studies was to evaluate the effect of the multicomponent feed additive
Felucen on the sanitary quality and safety of cows' milk. The studies were
conducted on the basis of training and experimental farm, where two
groups of dairy cows, 40 heads each, were formed according to the
principle of analogues. All cows of both groups received the basic diet
accepted on the farm. Additionally, the first group received Felucen feed
additive at the rate of 5 g per 1 kg of bodnalysis of the milk
composition and productivity was carried out on the 10th, 30th, 60th and
90th day. The use of Felucen provided an increase in the milk productivity
of cows by 11% and an increase in the guality indicators of milk: the mass
fraction offat increased by 0.11%, proteiiby 0.21%, lactoseby 0.20%.

1 Introduction

At present, the issues of raw milk quality have gone far beyond professional analysis and
have become a strategically significant social problem. The modern approach tatt&ry
breeding requires rationalization not only in terms of increasing the gross production of
milk, but also ensuring its sanitary quality and saféfy?].

Among the complex of external conditions that affect the physicochemical parameters
and biologcal value of milk, the feeding of dairy livestock is of particular importance since
feeds not only have a direct impact on milk productivity and quality, but also indirectly
affect the body of cows through microbiological processes occurring in the ramen,
other indicators of cicatricial digestion. In addition, a complete and balanced feeding of
dairy livestock optimizes metabolism and therefore intensifies theesiatbf milk and its
components [34].
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In recent years, much attention has been paithéodevelopment of various feed
additivesthat canincrea® milk productivity, milk fat content, its saturation with vitamins,
microelements and other nutrients, as well as ineréasd digestibility and stimulate
metabolic processes in cowrom this pant of view additivesof plant originarethe most
valuabledue to their natad origin

Over the past few decades, biologically active substances of natural origin have been
mentioned as an important component of the feed rations of productive anintaitaif
number of plants, as well as products of their processing and waste products of these
industries, are rich in such compounds-@Bgducts of the processing of vegetable raw
materials are more often used in the feeding of farm animals both inrth@fononefeed
and in combination with variousatural and synthetic componentsqip

In Russia, there are conditiofts the development of new forage crops, as well as large
reserves of unusegglantraw materials, which can serve as a source for tbéugtion of
high-quality biologically valuable feed. In particular, stevia and yacon processed products
are considered~eed composition based on these plants can fully meet the requirements for
new generation supplements, which should be biologicallyveactharmless and
bioavailable, and alsbe able to improve the palatability of basic feeds, ensure a balanced
diet, increase the digestibility and use of nutrients, improve the physiological sfatus
livestock and contribute to the prevention of stresbraptabolic diseases, and, as a result,
have a positive impact on the quality bétproducts, in particular milk {80].

That is why the study of using phyteed compositions from neaditional raw
materials in the diet of lactating cows in orderitgprove the veterinary and sanitary
indicators of milk quality and safety is relevant.

The aim of the work was a veterinary and sanitary assessment of the quality and safety
of cows' milk when using Felucen multicomponent feed additive in the diet.

2 Materials and methods

The main experimental and laboratory part of the work was carried out at the Department of
Veterinary and Sanitary Expertise. Feludead additivevas introduced into the basic diet
of lactating cows at the rate of 5 g dekg of live waght per feeding 3 times a day.

We used 40ed-andwhite cowsof the 1st and 2nd calvingdivided into experimental
and control groups according to thenciple of paired analogueaking into account age,
calving time, number of lactations, live weigimd productivity, fat ah protein content in
milk, with identical conditions of keeping, milking and feeding. The first group received
the main diet (control gro)pthe second group receivade main diet + 5 g/ of a
multicomponent feed additiveer 1 kg of live weight. According to the design of the
experimenttheexaminedparameters were determined during four stuididmth groups of
animals (control and experimentaie first study background indicatoratthe beginning
of the studies (10th day tactation), then the 30th, 60th and 90th day of the experiment.

Animal productivity was assessed using the method of control milking every month
from the 10th day of lactation.

Hematological studies of venous blood from the jugular vein were carriexhdbe 1st
(background), 30th, 60th and 90th day of the experiment in the amount of 160 samples
before the morning feeding of animals. The studies included indicators of natural
resistance: lysozyme, complementary, bactericidal activity of blood seruntevibieof
phagocytosis; biochemical indicators: the amount of total protein (including the ratio of
albumin and globulin fractions), urea, total lipids, cholesterol, phospholipids, ketone
bodies, glucose levels, as well as the activity of alkaline phaspiaALT (alanine
aminotransferase) and AST (aspartate aminotransferase); indicators of the body's
antioxidant defense system and lipid peroxidation products: activity of SOD (superoxide
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dismutase), catalase, GPO (glutathione peroxidase), GR (glutateaunetase), antioxidant
activity of blood plasma, as well as the amount of MDA (malonic dialdehyde) and vitamin
E.

Veterinary and sanitary indicators of milk quality and safety were determined in
accordance with the Technical Regulations of the CustomsnU@a the safety of milk
and dairy products” (TR CU 033/2013), "On food safety" (TR CU 021/2011) during the
first 100 days lactation. The mass fraction of fat, protein, lactose was determined on the
10th day of lactation (background), then on the 25tH),5C&th and 100th day. In addition,
the structural characteristics of fat and protein were studied. The fatty acid composition of
milk and technological indicators (renffetmentation test, heat resistance, acidity, density)
were studied in triplicate: lsaiground,the 50th and 100th day of lactation. Microbiological
indicators of milk (total microbial count, the number of somatic cells and pathogenic
microorganisms) were examined every decade, starting from the 10th day of lactation
(background), for threemonths. The content of antibiotics and potentially hazardous
substances in milk was determined during foeplicates background the 10th day of
lactation),the 30th, 60th, 90th day of the experiment.

3 Results and discussion

The level of metabolism ithe animals can bassessedising such indicators as the
concentration of total protein, the ratio of albumins and globulins, urea. The studies showed
an increase in the concentration of total protein by 14.32% (P<0.001) in the experimental
group including an increase of the albumin fraction by 42.7%; by the 90th day it was
44.39+1.21 ¢/l (P<0.001). At the same time, the concentration of albumin did not change
significantly in the control group. Most likely the increase in protein concentration was
goverred by the stimulating effect of Felucanm a source of microbial protein foicatricial
microflora. Based othesedata, it can be concluded thabf@in and albumin synthesis in

the liver and milk protein synthesis proceed more intensivelgows fed by Felucen as

part of the diet

To geta more completpictureof the intensity of protein metabolism, the concentration
of urea in the blood serum was studied. Analysis of its content in the blood serum of cows
of the experimental group shod/@ decreasén urea concentratigrthe urea concentration
remained at the initial levah the control group Thus, the established growth of total
proteinlevel due to albumins with a simultaneous decrease in the level of urea in the blood
of the cows ofthe experimental group indicated more effective absorption of dietary
nitrogen in general.

The nature of carbohydrafat metabolism in animals can be assessed by the
concentration of total lipids, cholesterol, total phospholipids and glucose in thd blo
serum.

During the experiment, an increase in the level of glucose up to 2.55+0.01 mmol/I
(P<0.001) was observed in the blood of the cows of the experimental group, which was
equalto 8.97%. In the control group, this indicator did pbangesignificanty throughout
the experiment. In our opinion, the increase in ghedevelto the middle of the reference
values is explained by the presence of additional source of easily digestible carbohydrates
in the form of Felucen, which indicates an increaseeérndkel of carbohydrate metabolism,
and, accordingly, aimtensification obioenergetic processes.

The amount of total lipids increased by 24.13% (P<0.001), the greatest increase by
13.48%was observed from 30 to 60 dayis indicator had no significarfiuctuationsin
the control groupAs for the concentration of cholesterol in the blood seritichecreased
by 4.57% (P<0.001) in the experimental group by the 90th day of the studthe level of
total phospholipids increased by 4.86% (P<0.01) compared with the control group.
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The activity of alkaline phosphatase in the blood of cows of the experimental group
decreased by 12.8% (P < 0.01) compared to the initial level. The difference between the
final values of the control and experimental groups was 14.46% in favor of the latte
(P<0.001). This indicates that the process of catalyzing the hydrolysis of phosphoric acid
esters and organic compounds, as well as the transport of phosphorus, was suibeessful,
Felucen may serve as an additional source of calcium and phosphorus.

The decrease in the concentration of Abhd AST in the blood of cows of the
experimental groupvas 19.4% (P<0.001) and 8.66% (P<0.001), respectively A gradual
decrease in the activity of these enzymes within the normal range indicates the
normalization oftheir release into the bloodstream, as well as the absence of damage or
destruction of cellsvith high level of these enzymékver, kidneys, myocardium, skeletal
muscles, nervous tissue, etc.).

In the experimental group of cows, whose diet included dopkeed additivefrom
biologically active raw materials, the lysozyme activity of blood serumBCA the
complementary activity of blood serum (CABC), the bactericidal activity of serum blood
(BABC) increased by 10.05%44.41% and’.78%(P<0.001) in relaion to the background
valuesby the end of the experimenthese indicators did not change significantlythe
control group of cowsPhagocytic activity, phagocytic index and phagocytic number in the
experimental group tended to increase, while in th&trob group they did not change
significantly.

All this indicates an improvemeif the characteristicsf nonspecific resistance of the
body.

The activity of the enzymatipart of antioxidant defense increased by 17.5% for SOD
(superoxide dismutase) (P<0.05), by 20.37%for GPO (glutathione peroxidase) (P<0.05), by
5.37% for GR (glutathione reductas¢P<0.05) and by 17.65%for catalase(P<0.001).
Thesedata indicate thatipon entering the body of animals, the feed additivad an
antioxidant effecandincreagdthe activity of the enzymatigart of the antioxidant defense
system of the body, on the one hand, and reditiee amount of free radicals, on the other.

The activity offree radical lipid oxidation was assessed by the accumulation of lipid
peroxides, which were determined in the form of malondialdehyde (MDA). The
concentration of MDA in the experimental group significantly decreased by 16.09%
compared to the backgroundlwes (P<0.001) and was 0.73 pumol/l. The difference in the
content of MDA between the control and experimental groups was 27% (P<0.001) by the
fourth study.

The concentration of vitamin E in the blood serum of cows of the experimental group
increased by 9636 (P<0.001) by the end of the studyThe result obtained indicates a
sufficient amount of tocopherols in the feed, their normal assimilation anfficientbody
supplementvith lipoproteins responsible for the transport of tocopherols.

In addition, theantioxidant actiity of blood plasma was studiedt increased by
37.75% (P < 0.001) in the experimental group of covils contrast to the control group,
wherethis valuealmostdid not change during the entire experiment.

Thus, we can say that Feludeelps to increase the antioxidant activity of the blood of
cows of the experimental group, increases the body's ability to withstand the factors that
activate free radical oxidation.

The milk productivity of experimental animals that received feed additipaaof the
diet for the entire lactation period significantly increased by 11.0% compared to the control
group. It should be noted that the physiologically determined decrease in milk yield from
the 6th to the 9th month of lactation occurred more smodththe experimental group
and the difference in milk yield over this period was 26.7%. On average, milk yield in the
experimental group increased by 2.2 kg per day.
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Quantitative and qualitative indicators of the most important components of milk
directly depend on the level of metabolisimcrease inthe content of fat, protein and
lactosedue to metabolism intensification wasnfirmed by the data obtained during the
research. Background values in both groups were at the same level, small difference
between them weraot significant. In the experimental group, the mass fraction of fat
protein and lactose increased by @4.8.226 and0.24%. In the control groughangesn
theseparametersvere not statistically significant.

Studies have shown that thess fraction of fat has increased due to an increase in the
number of fat globules, but not their size. In the experimental group, the number of fat
globules increased by 24% (P<0.001) in relation to the background values by the 100th day
of the experimenwhile in the control group it remained approximately at the same level.
An important criterion that determines the properties of milk protein is its fractional
composition. A redistribution of protein fractions due to an increase in the proportion of
casén fractions by 11.79% (P<0.001) was establishedAt the same time, there was a trend
towards a decrease in the proportion of whey proteinthdrcontrol group of cows, these
changesvere insignificant.

The increase in the percentage of fat, protein and lactose in milk can be explained by the
fact that upon entering the body of cows Felucen contributed to the growth of microflora
activity, the intensification of fermentation processes and, accordinglynthease in the
amount of VFA in the rumen, in particular acetic and propionic acids, which are precursors
of milk fat, protein and lactose.

In addition, studies have shown that the use of Felucen in the diet of cows provided an
increase in the proportioof unsaturated fatty acids in milk by 10% by the 100th day of the
experiment. The proportion of saturated fatty acids gradually decreased, so the difference
between the final and background values was 5% by the end of the experiment.

Proper implementatio of the technological process and obtaining a standard dairy
product that meets the requirements of regulatory documents ensure the technological
characteristics of milk, such as renmw#dtting, heat resistance, density and acidity. In this
regard, the ffect of Felucen on these milk indicators was studied. The results obtained are
presented in table 1.

Table 1. Technological indicators of milk of experimental animals

Groups of Rennet- Thermal stability, Density, kg/m® Acidity, °T
animals fermentation test, group
class
Background
Control 2.0+0.02 2.0+0.03 1027.20.20 16.9+0.17
Experiment 2.0+0.02 2.0+0.01 1028.30.18 16.8t0.14
50th day
Control 2.0+0.03 2.0+0.04 1027.60.16 17.2+0.11
Experiment 1.9+0.02 1.5+0.06 1027.5:0.25 17.1+0.08
100th day
Control 2.0+0.05 2.0+0.01 1027.60.13 17.0£0.09
Experiment 1.7+0.02* 1.6+0.02* 1027.68:0.30 16.9+0.23

An increase in the rennf@rmentation testlassby 15% was noteth the experimental
group by the 100th dagf lactation which, apparentlywas associated with an increase in
the proportion of the casein fraction of milk protein. Also, an increase in the heat resistance
groupby 20% in relation to the control group was notdast likely, it was associated with
the additional intake of carbohydes in the composition of Felucen and the optimal
protein content in the diet. The density and acidity of milk did not change after the
introduction of the feed additive into the diet and remained normal in both groups of
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animals throughout the experimemthich indicatel a balanced diet in terms of mineral
composition.

The results of the microbiological analysis of milk from cows that received the feed
additive, as well as the determination of the number of somatic cells, are presented in Table
2.

Table 2. Veterinary and sanitary indicators of milk of experimental animals

Groups of animals Total microbial count | Somatic cells, in1 Pathogenic microorganisms,
CFU/g (maximum sm? (maximum including salmonella, in 25 g
allowable level no more | allowable level no
than 5*10°%) more than 7,5*10°%)
Background
Control 0.36*10 2.9%10° Not detected
Experiment 0.36*10 2.7710° Not detected
30th day
Control 0.22*x10 3.2*10° Not detected
Experiment 0.21*1C 2.5%10° Not detected
60th day
Control 0.28*10 3.7710° Not detected
Experiment 0.28*10 1.7*10P Not detected
90th day
Control 0.28*10 3.1*¥10° Not detected
Experiment 0.27*10 1.6*10° Not detected

As can be seen from the data presented in the tabléptddemicrobial count in the
experimental and control groupkecreased by 25% and 22.2% the 90th day, and was
equal to 0.27105 CFUg and 0.28105 CFU/g respectively. The number of somatic cells
in the group of cows receiving the feed additive decreased by 4y4#e 90th dayf
the experimentThe number of somatic cells in general increased by 6O#e control
group of cows No pathognic microorgnisms, including aimonella, were found in the
milk of bath groups. This indicates thdtelucen did not affect the level of bacterial
contamination, and the difference in the number of somatic cells in the milk of cows from
the experimental and controlayps may be an indirect indicatoi feed additiveability to
influencethe body's natural resistance which providighermilk quality. At the next stage
of research, indicators that determine the safety of milk were studied: the content of
antibiotics, toxic elements (lead, arsenic, cadmium, mercury), ractiotes, pesticides,
mycotoxinsand inhibitory substances.

No antibiotics of the tetracycline group, streptomycin and penicillin were found in the
milk of cows of the control and experimental groubsvomycetin was found during the
first study in the control and experimental groups, but its concentration did not exceed the
maximum allowable level.

The content of lead, arsenic, cadmium and mercury in the milk of cows of both groups
was less than thallowablevalues. The amount of pesticides, mycotoxins and radionuclides
also did not exceed the naainvalue there were no inhibitory substances.

Thus, our studies have shown thiged additive has a positive effect on the quality of
milk, increasing theraount of fat and protein, does not affect the safety of milk according
to the main criteria and can indirectly affect microbiological indicators, reducing the
number of somatic cells. The milk obtained from the cows of the experimental group is safe
in tems of all veterinary and sanitary indicators and can serve as a good raw material for
the production of safe dairy products.
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4 Conclusion

1. Hematological parameters of animals of the experimental group were characterized by
an increase in total protein inobld serum by 14.32%, including albumin fractidoy 42.7%,
glucose levels by 8.97%, total lipids by 24.13%; a decrease in tt@ncentratiorof urea- by
25.6%, ketone bodiesby 3.6%, cholesteral by 5.7%; activity of alkaline phosphataséy
12.8% ALT - by 19.4%, AST- by 8.6%. Nonspecific indicators of cellular and humoral
immunity increased: LBC - by 10.05%, CBC - by 14.41%, BBC - by 7.78%. The
concentration of MDA decreased by 32.36%, the activity of SOD increased by 17.5%, eatalase
by 1765%, GPO- by 20.37%, GR by 5.37%, the concentratiasf vitamin E increased by
9.38%, antioxidant activity of blood plasmdy 37.75%.
2. The use of Felucen providedn increase in the milk productivity by 11% and an
increase in the quality indicators of milk: the mass fraction of fat inct&gse.13%, protein
by 0.22%, lactose by 0.24%. An increase in the number of fat globules by 24% and the
proportion of cada fraction by 11.79% was noted. The volume of milk belonging to class |
according torennetfermentation test and heat resistance increased by 15% and 20%,
respectively.
3. Veterinary and sanitary assessment of the milk of experimental animals showed a
decrease in total microbial count and somatic cells by 25% and 40.74%. Safety indicators, such
as the content of antibiotics, toxic elements (lead, arsenic, cadmium, mercury), pesticides,
mycotoxins and radionuclidelid not exceed theaximum allowable leel when using Felucen.
There were no inhibitory substances in milk.
Source of funding. The authors declare that they have no funding support for this study.
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associated ith this publication.

References

1. M.A. Al-Bayar,S.M. FarhanZ.J.M. Saed IOP Conf. Ser.: Earth Environ. S@61,
012089(2021) DOI: 10.1088/1758.315/761/1/012089

2. M.H. Ali, A.AY. Al-HamdaniM.A. Alwan, IOP Conf. Ser.: Earth Environ. S@b1,
012097(2021) DOI: 10.1088/1758.315/761/1/012097

3. S.V.Burlakov,G.I. Burlakova,A.V. Kapustin et. al.,IOP Conf. Ser.: Earth Environ.
Sci. 315, 022062(2019) DOI: 10.1088/1758.315/315/2/022062

4. |.A. Dmitrieva, R.F.Yulmetova IOP Conf. Ser.: Earth Environ. S864, 012002
(2021) DOI:10.1088/1758.315/864/1/012002

5. 0.S.Grozova\V.Y. Maslikhina,G.S.Tsvetkova IOP Conf. Ser.: Earth Environ. Sci.
315, 022039(2019) DOI:10.1088/1758.315/315/2/022039

6. S.J.Hamody,L.K. Bandr,A.A. QassimIOP Conf. Ser.: Earth Environ. S@b1,
012104(2021) DOI: 10.1088/1758.315/761/1/012104

7. A.V. Kanarskii,A.P. Karmanov,Z.A. Kanarskayaet.al.,Rus Chem Bull., 21652172
(2017).DOI: 10.31838/srp.2020.11.38

8. L.S.Kocheva,A.P.Karmanov,A.V. Kanarskii,et. al.,Khimiya Rastitel'nogo
Syr'ya,73-84(2022).DOI 10.14258/jcprm.20220210730

9. 0.V.Kostenkq IOP Conf. Ser.: Earth Environ. Sé41, 012010(2021) DOI:
10.1088/17558.315/941/1/012010

10. N.V. ShakurovaE.l. Semenovy.B. Savva UchenyeZapiski Kazanskogo
Universiteta. Seriya Estestvennye Naw@&0-360(2020).DOI: 10.26907/2542
064X.2020.3.3560



	1 Introduction
	2 Materials and methods
	3 Results and discussion
	4 Conclusion
	References



