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QUALITY OF COLOSTRUM IN DAIRY BREED COWS
WITH DIFFERENT DAIRY PRODUCTIVITY

Abstract. When the primary immunity is formed in the body of a newborn calf, the main source of immuno-
globulins, lysozyme, functionally active leukocytes, and lymphocytes is colostrum. A very important condition for
the formation of complete immunity is the quality of colostrum. A number of scientists claim that cows of different
dairy breeds differ significantly in terms of dairy productivity, while the mass fraction of immunoglobulins negati-
vely correlates with the amount of colostrum during the first milking.

The main task of research was to study the dynamics of the quality of colostrum, depending on the size of the
milk yield of cows for lactation. The object of the research was the cows of four breeds ma the Samara region:
Black-and-white, Bestuzhev, Holstein, Ayrshire. It has been established that the content of immunoglobulins in the
colostrum of the first milk yield in cows of different breeds changes under the influence of the level of dairy
productivity, as well as with the age of animals. The highest content of immunoglobulins was in the colostrum of the
Bestuzhev breed - 103.35-81.38 g/1, and the lowest in the Holstein breed - 74.52-42.29 g/1.

Colostrum immunoglobulins are divided into three classes - IgG, IgA, IgM. In the colostrum of the first milk
yield of the Black-and-white cows, the IgG level is 84.1-85.5%, Bestuzhev - 85.7-86.3%, Holstein 83.9-84.4%,
Ayrshire - 85.7-86, 6%. There is a tendency to increase of IgG level, with increasing milk yields of cows for lacta-
tion. It was found that with an increase in the dairy productivity of cows, the quality of colostrum decreases and the
incidence of calves grows. As a result, the average daily gain in live weight of the young stock is reduced propor-
tionally. Based on the obtained results, we recommend assessing the quality of colostrum of the first milk yield using
an optical or digital refractometer as well as to conduct targeted breeding work in the direction of improving the
quality of colostrum.

Keywords: breed, cow, calves, colostrum, quality, lactation, milk yield, immunoglobulins, incidence.

The relevance of the topic. From birth of calf until the moment it reaches physiological maturity,
significant changes occur in the structure of all organs and body systems. The principal and responsible is
the neonatal period. It is important, first of all, as an adaptation, associated with the activation of the
immune system of the body, which protects the calf from the negative effects of the environment and
pathogenic microflora. A calf is born almost sterile, while there is completely no immune in its body,
since antibodies are not transmitted to the calf directly in the mother's organism. The placenta, being a
natural biological barrier, not only protects the body of the fetus from pathogenic microbes, but also
blocks the flow of antibodies to it, which are the basis of calf immunity. Antibodies enter the calf orga-
nism with colostrum, where they get from the mother’s blood several days before calving [1, 2-7].
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Colostrum is the staple food for newborn calves. Colostrum contains all the components necessary
for the functioning of the calf body: proteins, fats, macro and microelements, vitamins, enzymes, water.
For the formation of the initial colostral immunity, colostrum is the main source of immunoglobulins,
lysozyme, functionally active leukocytes, and lymphocytes. In addition, it contains a large number of
growth factors and cytokines. Therefore, the calf should receive the first portion of colostrum as early as
possible and no later than one hour after the birth. Getting into the digestive tract, colostrum creates
favorable conditions for the development of lactic acid bacteria, the product of which is lactic acid,
inhibits the development of putrefactive and pathogenic microflora. At the same time, the colostrum itself
has a high active acidity of 40-60 °T, which also inhibits the activity of pathogenic microflora [8-16].

A crucial condition for the immunity formation in the calf body is the quality of colostrum. This is
especially true for the first portion of colostrum after calving. A number of scientists claim that the quality
of colostrum is influenced by various genotypic and paratypical factors. In the experiments of Hartmann
P.E. (1973), Scammell A.W. (2001), Akers R.M. (2006) it was found that in cows of different breeds, the
volume of the first milk yield varies from 2.2 to 17.6 kg. Herewith Morin D .E. (1997) claims that the mass
fraction of immunoglobulins negatively correlates with the amount of colostrum during the first milking.
In Pritchett L.C. experiments (1991) in cows with milk yield in the first milking of 8 kg, in 23% of ani-
mals in colostrum, the IgG level was below the physiological norm (60 g/l). With an increase in milk yield
of more than 8 kg, the percentage of cows with colostrum of this quality increased [2, 15, 17-20].

Since the productivity of cows all over the world is constantly growing, this is accompanied by an
expansion in the amount of colostrum with a reduced content of immunoglobulins in the first milk yield.
According to Zarcula et al. (2010), in the colostrum of local Romanian cows, the mass fraction of protein
was 22.1-23.6%, and in the colostrum of Holstein breed selected for high yields - only 13.4-17.6%. A
number of scholars have come to the conclusion that long-term breeding for increasing the level of dairy
productivity affects the quality of the offspring, its viability as well as indicators of the reproductive
function of cows. In some herds of the United States, up to 10% of calves die in the first days after birth.
About 80% of the dead animals do not have anatomical abnormalities. These facts are related to the breed
of cows and the level of their dairy production. On large dairy complexes, the overall incidence of calves
reaches 91.32%, including respiratory organs - 50.98% and digestive organs - 31.96% [21-25].

Despite the considerable study of the problem of the quality of colostrum and the influence of various
factors on it, the results are rather contradictory. The mechanisms regulating the composition of colostrum
and allowing to affect its quality have not yet been deciphered, although the influence of many factors on
this indicator is considered proven.

Therefore, this topic is still relevant and requires additional research.

Material and methods. Scientific and economic experiment was carried out in the breeding farms of
the Samara region and the Republic of Bashkortostan. The object of the research was the cows of four
dairy breeds, 50 animals in each group: Group I - Black-and-white breed, Group II - Bestuzhev breed,
Group III - Holstein breed, Group IV - Ayrshire breed. Black-and-white and Bestuzhev breeds were bred
in the climatic zone of the Middle Volga region, Holstein breed was brought to Russia from Germany,
Ayrshire - from Finland.

Studies were conducted in the conditions of modern complexes for milk production. The maintenance
of cows is free stall, in sections with access to the loafing area. The calvings are held in special maternity
wards. Milking of cows was carried out in the maternity ward on the “Yolochka” milking machine, in the
“Europarallel” milk production workshop with a quick yield. The feeding of cows is of the same type
year-round, the type of ration is hay-silage. The ration of cows consists of hay, alfalfa haylage, corn silage,
grain mixture, sunflower cake, soybean meal, molasses, and premix.

Calving took place in October - November. On the first day after birth, the calves were kept with the
mother in the delivery room. Calves received the first portion of colostrum by the suckling method no later
than 45 minutes after the birth. During the first day, the calves sucked their mother 5-7 times. In the
colostral period, the young stock was weighed daily. The first weighing was carried out immediately after
the birth, then at the end of each working day on ¢lectronic scales.

Laboratory studies of the quality of cow colostrum were conducted in a licensed animal husbandry
laboratory at the Faculty of Biotechnology and Veterinary Medicine of the Samara State Agricultural
Academy within the common standards [26]. The selection of medium samples of colostrum for labo-
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ratory studies was performed on the first day after calving until the first calf sucking, on the following
days in the morning after the first milking.

Research results. Studies were conducted on first-calf heifers until complete retirement from the
group with age. It was established that from the first to the sixth lactation for various reasons in the group
of Black-and-white, Holstein and Ayrshire cows, all 100% of the animals dropped out. In the Bestuzhev
breed group, by the 7th lactation, 9 heads (18%) remained, the last two heads (4%) were rejected after the
10th lactation (table 1).

Table 1 — Dynamics of livestock and milk yield of cows for lactation in experimental groups with age

Breed
Lactation Black-and-white Bestuzhev Holstein Ayrshire
n Milk yield, kg n Milk yield, kg n Milk yield, kg n Milk yield, kg
1 50 4365+187 50 4047+148 50 6553+£214 50 5267£178
2 42 4748+169 46 4293+156 34 7281£179 41 57394217
3 34 51644154 41 45454132 21 77684236 36 6347244
4 19 54974176 32 5031£169 14 74874253 23 6744+192
5 13 5534211 27 5267£157 10 6802+188 19 6441£210
6 5 4918+183 15 5050+171 = - 7 5830+£189
Table 2 — Dynamics of livestock and milk yield of cows for the lactation
in the experimental subgroups with age
Breed
Lactation Black-and-white Bestuzhev Holstein Ayrshire
n Milk yield, kg n Milk yield, kg n Milk yield, kg n Milk yield, kg
1* lactation
Up to 4000 14 3524 15 3052 1 3847 3 3654
4001-5000 22 4230 30 4365 7 4913 15 4669
5001-6000 11 5103 5 5129 10 5796 22 5481
6001-7000 3 6218 - - 23 6918 10 6175
7001-8000 - - - - 8 7934 - -
More than 8000 - - - - 1 8879 - -
3" Jactation
Up to 4000 3 3756 6 3110 1 3990 1 3879
4001-5000 9 4331 25 4487 1 4981 3 4795
5001-6000 14 5248 7 5315 1 5899 6 5624
6001-7000 5 6119 3 6092 2 6934 20 6576
7001-8000 3 7088 - - 12 7958 6 7493
More than 8000 - - - - 4 9246 - -
5™ Jactation
Up to 4000 3 3580 4 3445 - - - -
4001-5000 4 4754 7 4511 1 4879 3 4953
5001-6000 4 5361 12 5979 2 5796 3 5815
6001-7000 1 6173 3 6032 4 6990 9 6587
7001-8000 1 7099 1 7018 3 7864 4 7698
6% lactation
Up to 4000 3 3947 4 3881 - - - -
4001-5000 2 4913 5 4895 - - 3 4536
5001-6000 - - 4 5658 - - 4 5748
6001-7000 - - 2 6572 - - - -

— 7] ——
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In groups, different dynamics in the dairy productivity level of cows are observed with age. In Black-
and-white and Bestuzhev breeds, the milk yield per lactation increases to the 5th lactation, respectively, by
1169 and 1220 kg of milk (26.8-30.1%; P<0.001). Holstein cows show maximum milk yield for the 3rd
lactation, Ayrshire - for the 4 lactation. The increase in milk vield is 1215 and 1477 kg of milk,
respectively (18.5-28.0; P<0.001). The maximum productivity was observed in animals of the Holstein
breed - 7768 kg of milk, which exceeded their mates of the Black-and-white breed by 2234 kg of milk
(40.4%; P<0.001), of the Bestuzhev breed - by 2501 kg (47.5%; P<0.001), of the Ayrshire breed (15.2%;
P<0.001).

By the moment of maximum milk yield in the Black-and-white breed group, 13 heads (26%)
remained, in Bestuzhev group - 27 heads (54%), in Holstein group - 21 heads (42%), in Ayrshire group -
23 heads (46%) of cows. It should be noted that by the third lactation, when the cows become full-aged,
68%, 82%, 42% and 72% of the animals remain from the initial population in the groups, respectively.

Having distributed cows for the first lactation by the volume of milk yield, it is stated that the studied
breeds vary considerably in terms of the level of dairy productivity (table 2).

In the group of cows with milk yield up to 4000 kg, 28% of animals of the Black-and-white breed are
registered, 30% of the Bestuzhev, 2% of the Holstein, and 6% of the Ayrshire breed. The productivity of
more than 5000 kg of milk was respectively in 28%, 10%, 84%., 64% of cows in groups, more than 6000
kg - 6%, 0%, 64%, 20%. The productivity of more than 7000 kg of milk for the first lactation was
observed only in 18% of Holstein cows.

Observations have shown that with age, primarily the most productive animals leave the herd. At the
same time, as noted above, with age, there is an increase in milk yields in accordance with the breed
characteristics and the level of the genetic potential of the dairy productivity of cows. As a result, for the
third lactation, more than 6000 kg of milk in the Black-and-white breed group showed 23.5% of animals,
in the Bestuzhev breed group - 7.3%, in the Holstein - 85.7%, in the Ayrshire - 72.2%. The level of more
than 8000 kg of milk was overcome only by 4 Holstein cows with an average yield of 9246 kg.

With age, along with the amount of milk yield, the quality of colostrum and milk changes. Variations
also occur in accordance with the biological and breed characteristics of the animals of the studied breeds
(table 3).

Colostrum, especially the first after calving, is a major product for newborn calves, providing them
with a full set of nutrients necessary for the maintenance of vital functions, as well as antibodics that
provide in the organism colostral immunity.

It is established that the chemical composition of colostrum varies significantly under the impact of
the dairy productivity level of cows. Since the amount of milk yield and the mass fraction of fat in colo-
strum have an inverse correlation, the fat content decreases with increasing milk vield per lactation.

The data for the third lactation were studied, because, at this age, cows become adults, reaching
physiological maturity. The difference in the fat mass fraction in colostrum between cows with a yield of
up to 4,000 kg and a maximum yield of up to 8,000 kg and more was 1.0% (P<0.001) in the group of the
Black-and-white breed, 1.0% in Bestuzhev (P<0.001), in Holstein - 1.5% (P<0.001), in Ayrshire breed -
1.4% (P<0.001). The highest fat content of colostrum was in the Ayrshire and the Bestuzhev cows, and the
lowest in the Black-and-white and the Holstein cows.

Even more significant differences between the breeds were identified by the protein mass fraction in
the colostrum of the first milk yield. The highest content of total protein is found in the colostrum of
Bestuzhev (24.5-22.5%) and Ayrshire (23.9-22.1%) breeds, and the lowest among Holstein (18.4-16.3%)
and Black-and-white (18.9-16.6%) breeds. At the same time, in the colostrum of cows with milk yield up
to 4000 kg the highest protein content was established, and with milk yield up to 8000 kg and more - the
lowest content. The difference was, respectively, by breed, 2.3% (P<0.001), 2.3% (P<0.001), 2.1%
(P<0.001), 1.8% (P<0.001).

Colostrum protein is a very complex substance in its structure and composition, which can be divided
into three main fractions: caseins, albumins, and globulins. Caseins are acidic and well coagulated with
rennet, forming a casein clot. Albumins and globulins belong to the group of whey proteins, which do not
coagulate under the action of rennet, but are well digested in the stomach of calves and are absorbed by
the body. In addition, globulins provide for the formation of colostral immunity, performing a protective
function and protecting the body of newborns from the effects of opportunistic pathogenic microflora.
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Table 3 — The chemical composition of colostrum of the first milk yield in cows with different levels of dairy productivity
(I-lactation)

Milk yield per Fat mass Protein mass Including, % Lactose,

lactation, kg fraction, % fraction, % CHREIT Ak globulin %

Black-and-white
Up to 4000 6.9+0.08 18.940.09 6.4£0.05 5.3+0.04 7.240.05 1.9£0.01
4001-5000 6.7+0.05 18.340.11 6.3+0.06 5.1£0.03 6.9+0.07 2.1£0.01
5001-6000 6.4+0.06 17.840.13 6.1£0.04 4.9+0.06 6.8+0.10 2.0£0.01
6001-7000 6.3£0.05 17.1+0.10 6.0£0.05 4.7+0.04 6.4£0.06 2.2+0.01
7001-8000 5.9+0.03 16.6+0.07 5.8+£0.03 4.6+0.03 6.2+0.04 2.1£0.01
Bestuzhev
Up to 4000 8.4+0.04 24.240.10 7.0£0.05 6.7£0.05 10.5+£0.12 2.2+0.01
4001-5000 8.1+0.06 23.7+0.13 6.8+0.07 6.6+0.06 10.3+£0.13 2.0£0.01
5001-6000 7.9+0.05 23.340.15 6.7+0.08 6.3+0.04 10.3+0.15 2.1£0.01
6001-7000 7.4+0.05 22.540.11 6.5+0.06 6.1£0.05 9.9+0.08 2.3+£0.01
Holstein

Up to 4000 75 18.4 59 5.1 7.4 2.3

4001-5000 73 17.9 5.7 5.0 72 2.1

5001-6000 7.1 17.5 5.6 4.8 7.1 2.3

6001-7000 6.8 16.8 54 4.6 6.8 2.3
7001-8000 6.4+0.06 16.440.12 5.4+0.05 4.5+0.05 6.5+0.13 2.4+0.01
More than 8000 6.0+£0.04 16.340.13 5.4+0.06 4.440.03 6.5+0.10 2.6£0.01

Ayrshire

Up to 4000 8.5 239 7.0 7.1 9.8 2.0
4001-5000 8.3+0.06 23.6+0.14 7.0£0.03 7.1£0.05 9.5+0.07 2.2+0.01
5001-6000 8.2+0.08 22.940.18 6.9+0.04 6.8+0.06 9.2+0.10 2.3+£0.01
6001-7000 7.7+0.06 22.6+0.17 6.8+0.07 6.9+0.04 8.9£0.09 2.4+0.02
7001-8000 7.1£0.03 22.140.13 6.8+0.04 6.7£0.03 8.60.08 2.5+0.01

It is established that the colostrum of cows of the studied breeds differs widely in the structure of
protein and protein fractions depending on the amount of milk yield per lactation. In the colostrum of the
first milk yield, the casein content decreases with increasing dairy productivity level of cows in the Black-
and-white breed group by 0.6% (P<0.001), in Bestuzhev - by 0.5% (P<0.001), in Holstein - by 0.5 %
(P<0.005), in Ayrshire - by 0.2% (P<0.005). At the same time, the proportion of casein in the structure of
a total protein is, respectively by breed, 33.9-35.1%; 28.7-28.9%; 31.8-33.1%; 29.7-30.8%. The mass
fraction of albumins and globulins also decreases with the increase in milk yields per lactation. In the
structure of the total protein, in contrast to casein, there is a tendency to decrease the share of albumin in
the Black-and-white breed from 28.0 to 27.5%, in Bestuzhev - from 27.7 to 27.1%, in Holstein - from 40.2
to 39.6%, in Ayrshire - from 41.0 to 38.9%. In the first days of the life of calves, the globulin fraction
plays a crucial role in the life support of the body and protecting it from the negative environmental
effects. In the structure of colostrum proteins, the globulin fraction is the largest and ranges from 37.3%
(Black-and-white) to 44.2% (Bestuzhev). Compared with other proteins, the dynamics of globulins under
the effect of milk yield in cows of different breeds occurs in different ways. In the Black-and-white breed,
an insignificant but stable decrease in the share of globulins is observed, in Bestuzhev, on the contrary,
there is an increase in the share of globulins from 43.4 to 44.2%, in Holstein cows with a yield of up to
6000 kg of milk, the highest proportion of globulins is noted - 40.6 %, after which it decreases to 39.6%,
and Ayrshire cows have a dynamic tendency to reduce the share of globulins from 41.0 to 38.9%.
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In contrast to the protein and fat content in the colostrum of cows, the mass fraction of lactose in the
dry matter is 2.4-1.8 times less than that in natural milk. This is very important from a biological point of
view since the body of calves does not yet produce the lactase enzyme, which helps digest lactose. The
high content of lactose in colostrum leads to digestive disorders and the emergence of various
gastrointestinal discases.

The high content in the colostrum of the first milk yield of the main components provides a high
content of dry matter in it (table 4).

Table 4 — Dynamics of density and acidity of cow colostrum depending on the dairy productivity level (III lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein Ayrshire
Colostrum density, A
Up to 4000 571 78.5 52.7 78.6
4001-5000 56.8 78.2 51.9 78.4
5001-6000 56.6 77.6 51.5 77.5
6001-7000 56.5 76.8 513 77.0
7001-8000 56.3 - 51.1 76.4
More than 8000 - - 51.0 -
Colostrum acidity, °T
Up to 4000 53.5 60.4 52.8 58.5
4001-5000 52.8 59.6 51.7 573
5001-6000 513 60.2 50.1 56.7
6001-7000 50.5 58.9 48.5 55.8
7001-8000 494 - 48.0 54.5
More than 8000 - - 473 -

The analysis of the obtained results showed that the colostrum of the first milk yield of cows of
different dairy breeds has significant differences in the dry matter content. The highest density of
colostrum, on average of 78.2°A was in animals of the Bestuzhev breed, which exceeded the Black-and-
white breed in this indicator by 21.7°A (38.4%; P<0.001), Holstein - by 26.9°A (52.4 %; P<0.001),
Ayrshire - by 0.6°A (0.8%).

Along with the breed characteristics, the colostrum density is significantly affected by the amount of
the milk yield of cows during lactation, i.e. the level of dairy productivity of animals, due to the intensity
of activity of all organs and body systems. It was established that as milk yields increase in cows, the
colostrum density decreases in the group of Black-and-white breed by 0.80A (1.4%), in Bestuzhev breed -
by 1.70A (2.2%), in Holstein - by 1.70A (3.2%), in Ayrshire - by 2.20A (2.8%). This again explains the
difference between the breeds on the dry matter of colostrum, since the breeds vary considerably in the
amount of milk yield per lactation (table 1).

Due to the fact that most of the dry matter of colostrum are proteins, respectively, by breeds of
63.5%:; 67.4%; 61.5%; 65.8%, which have an acid reaction, its active acidity is quite high. Since as milk
vield increases, the protein mass fraction in colostrum decreases, there is a reduction in titrated acidity in
the Black-and-white breed by 4.1 °T (7.7%; P<0.001), in Bestuzhev- by 5.0 °T (8.3%; P<0.001), in
Holstein - by 5.5 °T (10.4%; P<0.001), in Ayrshire - by 4.0 °T (6.8%; P<0.001). At the same time, the
colostrum acidity decreased below the maximum permissible rate (48 °T) in the group of Holstein cows
with a yield of more than 8000 kg of milk per lactation.

In the globulin fraction of colostrum proteins, a special role is given to immunoglobulins, which
entering the calf organism contribute to the formation of colostral immunity, thereby ensuring a protective
function, preserving the newbomn from the negative effects of the environment and the effects of
pathogenic microflora (table 5).
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Table 5 — Changes in the content of immunoglobulins in colostrum with the age of cows,
depending on the dairy productivity level, g/1

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein Ayrshire
1* lactation
Up to 4000 41.50+0.53 69.73+0.64 42.11 67.84+0.36
4001-5000 35.84+0.39 62.95+0.57 35.26+0.48 60.15+0.69
5001-6000 31.68+0.44 56.39+0.51 30.18+0.63 55.47+0.73
6001-7000 26.80+0.75 - 25.94+0.79 48.81+0.57
7001-8000 - - 21.73£0.56 -
More than 8000 - - 19.36 -
3" Jactation
Up to 4000 79.06+0.42 103.3540.53 74.52 99.03
4001-5000 70.57+0.64 99.24+0.69 64.74 93.78+0.81
5001-6000 65.214+0.59 92.27+0.83 55.76 86.88+0.73
6001-7000 60.384+0.68 81.38+0.71 52.65 78.45+0.64
7001-8000 53.06+0.76 - 47.66+0.69 65.35+0.52
More than 8000 - - 42.29+0.38 -
5™ Jactation
Up to 4000 83.84+0.49 131.364+0.88 - 110.88
4001-5000 79.9040.55 126.12+0.93 66.91 101.76+0.69
5001-6000 68.73+0.61 118.57+0.79 61.66 94.11+0.78
6001-7000 61.35 109.68 57.94+0.54 87.49+0.47
7001-8000 58.86 96.53 48.59+0.45 79.37+0.39
6% Jactation
Up to 4000 64.31+0.67 108.574+0.54 - -
4001-5000 58.64 100.39+0.62 - 98.17+0.46
5001-6000 - 94.76+0.59 - 83.95+0.55
6001-7000 - 38.48 - -

It has been established that the content of immunoglobulins in the colostrum of the first milk yield in
cows of different breeds changes under the influence of the level of dairy productivity, as well as with the
age of animals. The highest content of immunoglobulins for the first lactation was in the colostrum of
Bestuzhev cows (63.4 g/l), and the lowest - in the Holstein breed (29.8 g/l). The difference is 33.6 g/l
(112.8%; P<0.001), which is caused by the difference between these breeds in milk yield per lactation,
which was 2506 kg of milk (61.9%; P<0.001). It should be noted that the minimum threshold for the
content of immunoglobulins in high-quality colostrum is 60 g/l. According to the first lactation, these
requirements only met colostrum of Bestuzhev and Ayrshire breeds with a milk yield per lactation of up to
5000 kg. This again confirms that the colostrum of cows after the first and second calving is not
recommended to feed calves due to the low content of immunoglobulins.

After the third calving, when the cow becomes full-grown, the quality of colostrum is significantly
improved. Colostrum of the first milk yield in cows of Bestuzhev and Ayrshire breeds fully satisfies the
requirements for the content of immunoglobulins. At the same time, there is a tendency to decrease the
content of immunoglobulins with the increase in milk yield per lactation. In Black-and-white cows with a
vield of more than 7,000 kg, the content of immunoglobulins was below the minimum threshold for qua-
lity requirements. In the Holstein breed group, only cows with a vield of up to 5,000 kg of milk met the
requirements for the quality of colostrum. The difference between the maximum and minimum values for
the content of immunoglobulins in colostrum was 26.0 g/l in Black-and-white cows (49.0%; P<0.001), in
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Bestuzhev - 21.97 g/l (27.0%; P<0.001), in Holstein - 32.23 g/l (76.2%; P<0.001), in Ayrshire - 33.68 g/l
(51.5%; P<0.001). The highest content of immunoglobulins was in the colostrum of the Bestuzhev breed
cows - 103.35-81.38 g/l, and the lowest in the Holstein breed - 74.52-42.29 g/l. The difference between
the maximum immunoglobulin content was 28.83 g/l (38.7%; P<0.001), the minimum - 39.09 g/l (92.4%;
P<0.001). Consequently, with the increase in milk yield for lactation, not only the content of immuno-
globulins in the colostrum of cows decreases, but also the difference between breeds increases.

Investigations have shown that the increase in the content of immunoglobulins in the colostrum of the
first milk yield of cows continues until the fifth lactation. It should be mentioned that before the fifth
lactation the number of cows in the groups decreased by 74%, 46%, 80%, 62%, respectively. At the same
time, all highly productive animals, which are characterized by a low content of immunoglobulins in
colostrum, first of all, dropped out of the groups. In the group with milk yield up to 4,000 kg, the content
of immunoglobulins increased in Black-and-white breed by 4.78 g/l (6.1%; P<0.001), in Bestuzhev - by
28.01 g/1 (27.1%; P<0.001), in Holstein - all animals droped out, in Ayrshire - by 11.85 g/l (12.0%); in the
group with a yield of up to 5,000 kg - by 9.33 g/1 (13.2%; P<0.001), 26.88 g/l (27.1%; P<0.001), 2.17 g/l
(3.4%), 7.98 g/1 (8.5%; P<0.001) respectively, in the group with a milk yield of up to 7000 kg - by 0.97 g/
(1.6%), 28.30 g/l (34.8%; P<0.001), 5.29 g/1 (10.1%), 9.4 g/l (11.5%; P<0.001) respectively, in the group
with 8000 kg milk yield - by 5.80 g/l (10.9%), in the group there was one cow which indicator increased
by 15.15 g/1 (18.6%), 0.9 g/1 (2.0%), 14.02 g/l (21.5%). By the sixth lactation in the Black-and-white cows
group, 5 heads remained (10%), in Bestuzhev group - 15 heads (30%), in Ayrshire group - 7 heads (14%),
in the Holstein breed group, for various reasons, 100% of the animals dropped out. The content of immu-
noglobulins in the colostrum of cows began to decline, regardless of the breed and level of dairy produc-
tivity. The minimum requirements for the content of immunoglobulins in the colostrum were met by cows
of all groups of Bestuzhev and Ayrshire breeds, and Black-and-white breed with a yield of up to 4000 kg.

Colostrum immunoglobulins are divided into three main classes - IgG, IgA, IgM. It has been
established that about 81% of immunoglobulins (antibodies) of colostrum are synthesized from the blood
serum of cows (table 6).

Table 6 — The content of immunoglobulins in colostrum, depending on the dairy productivity level of cows (I1I lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein | Ayrshire
G class immunoglobulins, g/1
Up to 4000 66.72+0,38 88,53+0,73 62.85 85,76
4001-5000 59.46+0.47 85,39+0,69 54,62 80,37+0,56
5001-6000 54.81+0,63 79,61+0,78 46,94 74,59+0,64
6001-7000 51.10+0,59 70,12+0,62 44,36 67,84+0,70
7001-8000 45.34+0,44 - 40,22+0,47 56,44+0,53
More than 8000 - - 35,49+0,52 -
A class immunoglobulins, g/1
Up to 4000 8.244+0.31 9.33+£0.22 7.69 9.04
4001-5000 7.58+£0.27 8.79+0.30 6.75 8.53+0.32
5001-6000 7.11+0.36 8.24+0.27 5.93 7.95+0.27
6001-7000 6.40+0.33 7.5640.31 5.64 7.10+0.38
7001-8000 5.36+0.24 - 5.13+0.25 6.2240.26
More than 8000 - - 4.68+0.42 -
M class immunoglobulins, g/1
Up to 4000 4.10+0.25 5.49+0.34 3.98 423
4001-5000 3.53+0.29 5.06+0.31 3.37 4.88+0.4.3
5001-6000 3.29+0.33 4.4240.25 2.39 4.34+0.35
6001-7000 2.88+0.27 3.70+£0.29 2.65 3.51+0.42
7001-8000 2.364+0.21 - 2.31+£0.33 2.694+0.29
More than 8000 - - 2.12+0.24 -
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The main part of colostrum immunoglobulins is G class immunoglobulins. It has been established
that in the colostrum of the first milk yield of Black-and-white cows, the IgG level of the total content of
immunoglobulins is 84.1-85.5%, in Bestuzhev breed - 85.7-86.3 %, in Holstein - 83.9-84 4%, in Ayrshire
- 85.7-86.6%. At the same time, there is a tendency to increase the IgG level with increasing milk yields of
cows for lactation. This is a kind of protective reaction of the body to the increase in the dairy productivity
of cows. The higher the milk yield in cows, the more weak calves are born, with a low level of natural
resistance of the organism, which are more susceptible to the influence of the environment and pathogenic
microflora. Many scientists have found that it is IgG that is the main protective factor neutralizing up to
98% of infectious pathogens that enter the body of an animal.

On the other hand, the results showed that the breed belonging of cows and the level of their dairy
productivity have a significant effect on the content of immunoglobulins. The highest content of IgG in
the colostrum is noted in cows of Bestuzhev breed, and the lowest in Holstein. It was found that in all
breeds there is a reduction in the IgG content with increasing milk vields per lactation. The difference
between the maximum and minimum IgG content in Black-and-white breed is 21.38 g/l (47.2%; P<0.001),
in Bestuzhev - 18.41 g/l (26.3%; P<0.001), in Holstein 27.36 g/l (77.1%; P<0.001), in Ayrshire 29.32 g/l
(51.9%:; P<0.001).

A Class immunoglobulins are considered to be a factor in the primary response, as they are contained
in the mucous secretion of the eyes, mouth and nasal cavity, respiratory tract, gastrointestinal tract, urinary
system, linking microbes and viruses on these areas of the body and preventing them from penetrating into
the internal organs (lungs, heart, liver, kidneys).

The highest IgA level is found in the colostrum of Bestuzhev breed cows, and the lowest - in Holstein
breed. The difference was 1.64-2.88 g/l (21.3-61.5%; P<0.001). As the milk yield for cows increases, the
IgA level of the Black-and-white breed reduces by 2.88 g/l (35.0%; P<0.001), in Bestuzhev breed - by
1.77 g/1 (19.0%; P<0.001), in Holstein breed - by 3.01 g/l (39.1%; P<0.001), in Ayrshire breed - by 2.82 g/l
(31.2%; P<0.001). At the same time, the IgA level from all immunoglobulins, on the contrary, slightly
increases, in the Black-and-white breed - from 10.4 to 10.9%, in Bestuzhev - from 8.9 to 9.3%, in Holstein
- from 10.3 to 11.1 %, in Ayrshire - from 9.1 to 9.5%.

M Class immunoglobulins are protected from the initial encounter with bacteria and viruses,
preventing the infection from developing, i.e. blocking it in the carly stages of development. The pecu-
liarity of IgM is that they have an immunological memory, and when they meet again with the same in-
fection, class M antibodies are able to recognize the microbe and give it a powerful rebuff. The graft
reaction mechanism is based on this property.

M Class immunoglobulins are the smallest ones. The IgM level in the total structure of colostrum
immunoglobulins of Black-and-white cows is 5.2-4.5%, of Bestuzhev cows - 5.3-4.6%, of Holstein - 5.3-
4.8%, of Ayrshire - 5.2- 4.1%. The highest IgM level is found in the colostrum of Bestuzhev breed cows,
and the lowest - in Holstein breed cows. The IgM level reduces as milk yields per lactation increase, but,
in contrast to IgG and IgA, the level in the total content of immunoglobulins also decreases. The
difference between the maximum and minimum IgM levels in the Black-and-white breed is 1.74 g/l
(73.7%; P<0.01), in Bestuzhev - by 1.79 g/l (48.4%; P<0.05), in Holstein - by 1.86 g/l (87.7%; P<0.01), in
Ayrshire - by 1.54 g/l (57.2%; P<0.05).

The various quality of the colostrum of the studied breed cows, due to the amount of milk vield per
lactation, differently influenced the formation of colostral immunity in newborn calves and, as a result,
their health in the colostral period (table 7).

The poor quality of colostrum of the first milk yield in the first-calf heifers did not provide the
necessary protection of the body of newborn calves from the negative impact of the environment and
pathogenic microflora. Of 50 calves obtained in the group of Black-and-white cows, 44.0% of the animals
became ill, in the Bestuzhev group - 18.0% of cows became ill, in Holstein - 60.0%, in Ayrshire - 32.0%.
At the same time, the number of diseased calves in the subgroups increased with the growth in the dairy
productivity level of the cows, respectively by breed, from 21.4% to 100%; from 6.7 to 60.0%; from 57.1
to 100%; from 36.7 to 60.0%.

As noted above, the quality of colostrum in cows improves with age, but it also has breed differences
depending on the amount of milk vield per lactation. On the other hand, by the third calving in the
experimental group, for various reasons, most of the highly productive cows dropped out, the quality of
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Table 7 — The number of calves from cows with different yields, sick during the colostral period

o Breed
h{[alil;}tllljlllil lggr Black-and-white Bestuzhev Holstein Ayrshire
heads % heads % heads % heads %
1* lactation
Up to 4000 3 214 1 6.7 0 0
4001-5000 9 40.9 5 16.7 4 57.1 4 26.7
5001-6000 7 63.6 3 60.0 6 60.0 6 273
6001-7000 3 100.0 - - 14 60.9 6 60.0
7001-8000 - - - - 5 62.5 - -
More than 8000 - - - - 1 100.0 - -
Total in the group 22 44.0 9 18.0 30 60.0 16 320
3" Jactation
Up to 4000 0 0 0 0
4001-5000 0 0 0 0
5001-6000 4 28.6 2 28.6 0 1 16.7
6001-7000 4 80.0 3 100.0 2 100.0 4 20.0
7001-8000 3 100.0 - - 8 66.7 3 50.0
More than 8000 - - - - 4 100.0 - -
Total in the group 11 324 5 12.2 14 66.7 8 222

colostrum in which was below the physiological norm [26]. It has been established that from cows with a
milk yield up to 5,000 kg per lactation, a stronger young stock is born. In addition, the high quality of
colostrum provides newborns with 100% protection from the negative effects of the environment and
pathogenic microflora.

The increase in milk yield of more than 6000 kg per lactation is accompanied by a significant
decrease in the quality of colostrum and the birth of weaker young stock, which leads to enhancing in the
incidence of calves in the experimental groups. Even among the calves of Bestuzhev and Ayrshire breeds,
of which in the colostrum of mothers, the content of immunoglobulins does not decrease less than 60 g/,
the number of cases reaches 50-100%. This suggests that an increase in milk yields to the maximum level
due to the genetic potential of cows is achieved by using internal reserves and the hard work of all organs
and body systems. As a result, there is a weakening of the immune system of cows, a decrease in the
concentration of antibodies in the blood and, as a result, a reduction of their content in colostrum, where
they arrive several days before calving.

Being bom, the calf gets into aggressive environmental conditions. Being almost sterile, the body of
newborns begins to intensively adapt to these conditions [27]. Therefore, how intensively the initial
immunity will be formed in the body depends on further growth, development, and resistance to diseases
in the calf (table 8).

Table 8 - Growth intensity of calves in the colostral period, depending on the dairy productivity level of mothers (III lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein | Ayrshire
Average daily gain in live weight, g
Up to 4000 186.3+4.38 253.8+5.67 169.5 238.1
4001-5000 188.1+5.64 236.0+6.45 164.6 217.4+5.47
5001-6000 164.5+£5.93 199.4+4.79 155.8 181.3£5.93
6001-7000 13724321 187.5+5.88 121.7 166.8+4.80
7001-8000 101.4+4.39 - 99.8+4.26 139.9+5.34
More than 8000 - - 87.9+5.61 -
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Newbom calves of the studied breeds, by virtue of their breed characteristics, the dairy productivity
level of mothers and the quality of colostrum, differed considerably in their adaptive abilities. The
strongest and most viable were born from Bestuzhev and Ayrshire cows. In the colostral period, after the
first calving, 18.0% of the calves of the Bestuzhev breed became ill, after the third calving - 12.2% of
animals, in Ayrshire breed - 32.0% and 22.2%, respectively. Holstein calves were born weaker and
melancholic, the incidence after the first calving was 60.0%, after the third - 66.7%. The situation with the
Black-and-white breed is somewhat better; the incidence of calves is 44.0 and 32.4%, respectively.

The incidence of calves in subgroups, depending on the yield of mothers, significantly affected their
growth and development. It has been established that with an increase in the dairy productivity of cows,
the quality of colostrum decreases and the incidence of calves increases. As a result, the average daily gain
in live weight of the young stock is reduced proportionally. In sick calves, especially in the case of
gastrointestinal diseases, there is even a reduction in live weight due to dehydration.

Conclusion. Analysis of the research results showed that in dairy cows, the quality of the first milk
yield of colostrum is affected by the genctic potential of animals, along with breed characteristics. The
best in quality colostrum, with a high content of immunoglobulins, was noted in Bestuzhev breed cows.
The lowest content of immunoglobulins was in the colostrum of Holstein cows. Regardless of the breed
belonging of animals, the quality of colostrum decreased as their level of dairy productivity increased. It
has been established that there is an inverse correlation dependence between the indicators characterizing
the quality of colostrum and the yield amount. Reducing the quality of colostrum, especially a decrease in
the content of immunoglobulins, leads to an increase in the incidence of newborn calves, which ultimately
affects the growth and development of young animals. Therefore, to improve the quality of growing young
stock, we recommend assessing the quality of colostrum of the first milk yield using an optical or digital
refractometer as well as conducting targeted breeding work in the direction of improving the quality of
colostrum.
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*KBBCOMBEB Gepy camachHBIH MEMICKETTIK OPTaTbEbl — K. A. THMHPS3EB ATHIHAAFHI
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TYPJII JEHTEHJIETT CYT OHIMJLIITT BAP CYTTI IPI KAPAHBIH AKYBI3EIHEIH CATIA CEI

AnnoTamus. bactanksr *MMYHHTET »KaHA TYbBLUIFAH Oy3ayAbIH ar3achlHIA KAJbINTACKAHAA, HMMYHOTIOOYIIHH-
JCPAIH, AM30IMMHIH, (yHKIHOHAIIH OCICCHAl JTCHKOIMTTCPIIH OHC THM(POMUTTCPIIH HETI3Ti K31 aKybI3 OOJIBII
TaOb11aabel. TONBIK HMMYHHTETTI KAIBINTACTHIPYIBIH 6TC MAHBI3ABI MIAPTHI - aybl3 KYBICBHIHBIH camachl. bipkarap
FAIBIMZAP CYTTI ipi KAapaHsIH TYpJi CYT OHIMLNITI J>KaFbIHAH AWTAPNBIKTAH CPEKUICTICHETIHIH aWTambpl, an
HMMY HOTTIOOYITMHACPAIH KaImai yIeCl aIFallKbl aybIpy KE3iHC 1NIEK aypy bIHBIH MOIIICPIMEH TEPIC OalIaHbBICAIBI.
3epTTeymiH 0acThl MAKCATHI - CYTTI CYT OHIMACPIHIH TAKTAIHSA KOJCMiHe OAaHIaHBICTHI AKYbI3 CATTACHIHBIH JHHAMH-
KachIH 3epTTey. 3epTTey HbIcaHbl Camapa OOJIBICHIHBIH TOPT TYKBIMBIHBIH CHBIPBI O0mmbl: Kapa-ana, bectyskesckas,
lonprmrun, afipmupckas. OpTypii ipi Kapa TYKBIMIAPBIHAAFBI AJFANIKGI CAYBIH CYTTIH MMMYHOTTIOOYJIMHICPIIH
KeJIEMi CYT 6HIMIUIITIHIH ACHIeHiMEH, COHJAH-AK >KaHy apIapIbIH >Kachl dCEPIMEH ©3TepreHi aHbIKTaI sl MMMyHO-
IOy IMHACPAIH ¢H Kon Mommepi becTy ke TYKbIMBIHBIH YBI3BHAA - 103.35-81.38 /1, anm ¢H TOMEHTI TONMTHHIIK
TYKBIMBI - 74.52-42.29 /1. AKys13 nMMyHOTIIOOY THHAEP] YII Kimacka Oemneni: 1gG, IgA, IGM. Kapa-ama cusipasig
ajgFamKkel cyTiHGH ameiHFaH akyspBlgG ymeci 84,1-85,5%, Becryskesckas - 85,7-86,3%, romsmrun 83,9-84,4%,
avipnmp - 85,7-86,6%. Jlakraums Ke3iHae CHbIP CAybIHBIHBIH CYT MOJIICPiHIH KOFaphIIay bl apKbLiel 1gG yneciH yi-
FauTy ypaici Oaiikanaasl. CHBIPABIH CYT OHIMIITITIHIH aPTYBIMEH YBI3AbIH CAaNachl TOMCHACH I JKOHE Oy3ayIapabiH
aypy caHbl apTajpl ACT aHBIKTanapl. HoTmkeciHae, skac TemiH Tipl CaIMarblHBIH OPTANia KYHACIIKTI 6Cyl IMPOmop-
OHOHAJIAR TYPAC TOMCHACTINCII. ANBIHFAH HOTIKCICPIC CYHWCHE OTBIPHIN, O13 ONTHKANBIK HEMECE IM(PIBI pe-
(hpakTOMETPI KOJIAHBII, CYT AKYBI3BIHBIH CATIACKIH OaFanay bl YCHIHAMBI3. AKYBI3 CATIACBHIH XKAKCAPTy OaFbITHIHIA
TYKBIMMCH CYPBINTAY MAKCATThI aCHUT TYKBIMIIBI YKYMBIC JKYPTI3Y.

Tyiiin ce3aep: TyKsIM, CHBIP, Oy3ay, aKybI3, CAIlachl, JAKTAIMS, CYT OHIMILTIT, HIMMYHOTJIOOY THHIAED, aypy.
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KAYECTBO MOJIO3HUBA KOPOB MOJIOYHBIX IOPOA
C PA3HBIM YPOBHEM MOJIOYHOHU MPOAYKTUBHOCTH

Annortamust. [Tpu GopMHPOBAHHUM B OPraHW3ME HOBOPOKACHHOTO TEJICHKA IIEPBOHAYAIBHOTO HMMYHHTETA
OCHOBHBIM HCTOYHHKOM I/IMMyHOFJ'IO6yJ'lI/IHOB, JIM301HMa, (I)yHKI.[I/IOHaJ'II)HO AKTHUBHBIX HGfIKOI.[I/ITOB H J'II/IM(I)OI.[I/ITOB
SBJLIETCA MOJIO3UBO. OUYEHb BAKHBIM YCIOBHEM OJIA (I)OpMI/IpOBaHI/I}I TIOTHOICHHOTO UMMYHHUTETA ABJACTCA KAYICCT-
BO MOJIO3HBA. P}IZ[ YUCHBIX YTBCPKAAIOT, YTO KOPOBBI PA3HBIX MOJIOYMHBIX MOPOA 3HAYHUTCIBHO Pa3IHYAIOTCA IO
VPOBHIO MOJIOUHOH IPOAYKTHUBHOCTH, ITPH 3TOM MAccOBas A0JI HMMYHOTJIOOY IMHOB OTPHLATEIFHO KOPPEIHPYET C
KOJIHYCCTBOM MOJIO3HBA MPH NICPBOM 1ocHHH. OCHOBHOH 3a1a4CH UCCICIOBAHUHN OBLIO H3YUCHHC JTUHAMHKH KA4CCT-
Ba MOJIO3MBA B 3aBHCHUMOCTH OT BEJIMYHHBI Y101 KOPOB 3a JakTanuro. OOBEKTOM HCCICTOBAHUH CIYKIIIM KOPOBBI
YCTHIPEX MOPOJ, Pa3BOAUMBIX B CaMapCKOH 00JaCTH: YCPHO-TICCTPast, OCCTY KCBCKAA, TONITHHCKAS, AHPITHPCKAL.
YCTaHOBIICHO, YTO COACP/KAHUEC MMMYHOTJIOOYJIHHOB B MOJIO3HBE MEPBOTO YOS Y KOPOB Pa3HBIX MOPO H3MCHICTCS
IO/, BIMSIHACM Y POBHS MOJIOYHOH MPOJYKTHBHOCTH, a TAKXKE C BO3PACTOM >XKHBOTHBIX. CaMOe BBICOKOE COACP/KAHHC
HMMYHOTJI00YIHMHOB OBIIIO B MOJIO3UBE OecTy)eBCKoH mopoas! — 103,35-81,38 1/1, a caMoe HHU3KOE Y TOIMITHHCKOH
mopoasl — 74,52-42.29 1/n. UIMmMyHOTTOOYIMHBI MOJO3UBA ACIATCSA Ha TpU Kimacca — IgG, IgA, IGM. B momo3use
MCPBOTO yIOS KOPOB uepHO-mecTpoii mopoasr momst IgG coctasmier 84,1-85,5%, Oecrykesckoit — 85,7-86,3%,
romuTHHCKOM 83,9-84.4%, atipmmmpckoit — 85,7-86,6%. OrvedcHa TeHACHIHMA yBemmucHus aom IgG, mo mepe
VBEIMYCHHSA YIO0EB KOPOB 32 JIAKTAMIO. YCTAHOBJICHO, YTO TPH YBEIHYCHHH YPOBHSI MOJOYHOH IPOIYKTHBHOCTH
KOPOB CHIDKACTCA KAYECTBO MOJIO3WMBA W YBEJIMYMBACTCS YHCIO 3a00JICBACMOCTH TEIT. B pesyiprare BenWdmMHA
CPCAHCCY TOTHBIX MMPHUPOCTOB SKHBOM MACCHI MOJIOAHAKA MPOMOPIUOHAIBHO CHUXKACTCA. Ha ocHOBanuu IO TYYCHHBIX
Pe3yIbTATOB PEKOMCHAYEM OLECHHBATh KAUSCTBO MOJO3HMBA IIEPBOTO YOS IPH MOMOIIM ONTHYESCKOTO MM IH(PO-
BOro pedpakromerpa. BecTr 1ereHANpPaBICHHY IO CEICKIHOHHYI0 Pab0Ty ¢ MOPOJAMHU B HANIPABJICHHUH ITOBBIICHHUS
Ka4yecTBa MOJIO3HBA.

KimoueBpie ciioBa: mopoaa, KOpoBa, TEJATA, MOJIO3UBO, KAUECTBO, JAKTALMS, VA0, UMMYHOTJIOOYIUHBI, 3a-
6011€BaCMOCTb.
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