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PRODUCTIVE ACTION OF DIFFERENT FAT LEVELS
IN DIETS OF BULL-CALVES

Abstract. One of the important factors determining the quality of animal origin products is the conditions of
their production. Meat productivity of animals is directly affected by their full feeding, providing the body with all
the necessary nutrients. Lipids are crucial in the full feeding of animals. However, many issues of lipid nutrition of
young cattle during fattening associated with its impact on product quality are not yet sufficiently disclosed.

In this regard, studies were conducted in which the effect of increasing the fat level in the diets of fattening
bull-calves on their meat productivity and a number of qualitative indicators of beef and some products of slaughter
was studied. Sunflower oil additives to the level of 4 and 5% (II and III groups) were input in reliance on the dry
matter in the diets of fattening bull-calves. The control was the first group of animals, which received the usual
economic diets with a fat content of 3% of dry matter.

Different investigations have shown that an increase in the fat level in the diets of fattening young bulls had a
positive effect on meat productivity, contributed to an enhancing the intensity of their growth, improving slaughter
indicators, chemical composition and some functional and technological properties of beef and physicochemical
parameters of adipose tissue.

Improvement of the fat level in diets contributed to an increase in the intensity of lipid and protein metabolism
processes, which characterize strengthening of assimilation processes in the body of young stock, which is consistent
with an increase in their live weight gain.

In this respect, the obtained results indicate that bull-calves fed with a diet with a 5% of fat content in terms of
dry matter had higher meat productivity. The beef obtained from them was characterized by the best quality
indicators, that made it possible to consider this fat level as optimal.

Keywords: high-productive animals, bull-calves, fat level in the diet, meat productivity, beef, offal, adipose
tissue, chemical composition, functional and technological indicators, physical and chemical parameters, lipid
metabolism, protein metabolism, optimal fat level, digestibility.

Introduction. In Russian agro-industrial complex, cattle breeding occupies a special place, and the
level of its development is one of the indicators of food prosperity and economic resilience in society.

The high social significance of this branch of agriculture is directly related to the acceleration of the
intensification of production of milk and meat, and the maximum manifestation of animal capacities.

Judging by the emerging trends in world food production, in the next decade, the human community
will not stop eating natural meat, so it is necessary to make efforts to ensure that meat and meat food
retain their excellent consumer qualities [1].

The formation of specified properties of raw meat during the animal's lifetime gives reason to believe
that the optimization of feed diets is undoubtedly the first determining factor in influencing the compo-
sition and properties of beef [2].
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Proper breeding of young stock determines the optimal manifestation of genetically incorporated
productive abilities of animals [3]. The feeding level of young animals should provide a planned gain in
live weight [3-7].

To solve this problem, it is necessary, in addition to improving existing breeds and breeding new
ongs, to use the capacity of animals by creating favorable conditions for their feeding and keeping [7-9].

Within this framework, recently the interest of researchers to optimize the lipid nutrition of animals
and, especially, highly productive ones, has increased, and the young stock is particularly sensitive to
changes in feeding conditions and, in particular, to the fat level in the dry matter diets [9].

The use of fats allows to increase the energy value of diets of high-productive livestock to a level that
is difficult to achieve through the use of traditional feed and thereby increase the productive effect of diets.

Lipids manifest a nitrogen-saving effect in the body, eventually, oxidation of amino acids is reduced
to ensure its energy requirements and their direction for the synthesis of milk proteins and muscle tissue.

Despite the obvious theoretical and practical feasibility of using fat in the diets of ruminants, the
efficiency of its use in the organization of full feeding of highly productive cattle has not yet been
sufficiently studied.

High-productive animals noticeably react to insufficient and poor-quality feeding, and often even a
slight deviation in the diet causes a decrease in productivity. At the same time, rationed feeding based on a
comprehensive analysis of the chemical composition, of a specific set and feed ratio, as well as
scientifically grounded detailed norms and balance of dicts on them is the decisive criterion for the
realization of the genetic capacity of animals with high productivity. A number of studies by domestic and
foreign scholars have been devoted to the rationing of fat in feeding cattle for decades since the beginning
of the last century. But, by now, there is no consensus among scientists about the optimal fat content in
dry matter of diets of cattle, especially high-productive. The analysis of economic diets of cattle with high
capacity for milk and meat productivity convinces of the need to optimize them for the content of crude fat
in connection with the discrepancy revealed to detailed feeding rates

The aim of this work is a scientific, industrial and economic rationale for the rationing of the fat
level in the diets of fattening young cattle with high capacity for meat productivity.

To achieve the aim, the following objectives were set:

- to determine the concentration of crude fat in the economic diets of young cattle for fattening;

- to determine the effect of different fat levels in diets on the growth rate of bull-calves, their meat
productivity and chemical composition of meat, on physicochemical parameters of muscle and adipose
tissues, on functional and technological indicators of beef;

- to identify the degree of digestibility of nutrients and the assimilation of nitrogen by animals;

- to study the effect of different fat levels on the biochemical blood parameters of young animals;

Materials and methods of research. The objects of the research, in the conditions of the Azanovsky
breeding farm of the Mari El Republic, were bull-calves of the Holstein Black-and-white breed with high
productivity capacity.

Scientific and economic experiments to study the productive action of different levels of fat in the
diets of young bulls were carried out in three experimental groups, 10 animals each, formed by the method
of pairs-analogues.

Feeding of young stock for fattening was carried out according to diets balanced in the content of
nutrients and energy. They consisted of clover haylage, beet molasses, concentrated feed. The energy
concentration in 1 kg of dry matter was in the range of 0.98-1.03 EFU. The bulls of the control group
received a diet with a fat content of 3.0% in accordance with detailed feeding norms. The increase in the
fat level in the diets of bulls of the I and III groups to 4.0 and 5.0% of the dry matter was carried out due
to the sunflower oil introduced into the diet by mixing with the concentrated feed.

Meat productivity of animals was studied by indicators of live weight, absolute, average daily and
relative gains. Animals were weighed monthly in the moming before feeding. Upon completion of the
fattening of animals (at the age of 17 months), a controlled slaughter was conducted (3 bull-calves from
cach group with a live weight close to the average value) to study their fattening and meat qualities. At the
same time, the pre-slaughter weight, the hot carcass weight, the internal fat and the slaughter yield were
taken into account. The chemical composition of meat, the calculation of its caloric content and the
physicochemical parameters of muscle and fatty tissues were investigated by standard methods.
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Research results. Studies have shown that with increasing the fat levels in the diets of bull-calves,
their growth rate increases significantly (table 1).

Table 1 — Meat productivity of fattening bull-calves

Group
Toiator I-Control II-Experimental 1II- Experimental
at the beginning | attheend | at the beginning at the end at the beginning at the end
of the test of the test of the test of the test of the test of the test
Live weight, kg 243.20 430.70 243.00 440.00%* 243.60 446.60%**
Average daily gain, g 1054.84 871.88 1122.58 971.88%** 1177.42% 1006.25%**
Relative gain, % 1345 6.93 14.32 7.61 14.98 7.77
*P < 0.05; **P <0.01; ***P <0.001.

By the end of the experiment, the young stock of the experimental groups exceeded their peers in the
control in the average daily gain by 11.47-15.41% and in the relative growth rate by 0.68-0.84%,
respectively. During the test period from each bull of the II group, the increase in live weight was 2.16%,
and of the III group - 3.69% more than from analogs of the group 1. The data show that the most optimal is
the concentration of fat in the diets of bull-calves at the level of 5.0%, it contributes to a more effective
use of nutrients for the formation of products.

Increasing the fat level in the diets of bulls have a positive impact on the value of their slaughter
idicators (table 2).

Table 2 — The results of the controlled slaughter of bull-calves

. Group
Indicator
1 - Control 1I - Experimental 11T - Experimental

Pre-slaughter live weight, kg 438.33+1.67 445.00+1.87* 455.67£0.41%*
Slaughter weight, kg 230.63+£2.58 240.34+2.10%* 252.70+0.92%*
Slaughter yield, % 52.62+0.78 54.01+0.45 55.46+0.20*
Internal fat mass, kg 8.30+0.37 9.17+0.22%* 10.70+£0.35%
Fatyield, % 1.85+0.06 2.01+0.03** 2.28+0.04%**
1 category offal, kg 14.17+0.38 13.05+0.14* 13.48+0.24*
1 category offal yield, % 3.23+0.13 2.93+£0.10 2.96+0.05

2 category offal, kg 55.31+1.02 52.64+1.10 54.24+0.70
2 category offal yield, % 12.62+0.29 11.83+0.23 11.90+0.15

At the same time, they surpass their peers in control in the pre-slaughter weight by 1.52% (P<0.05)
and 3.96% (P<0.01), in the slaughter weight by 4.21% (P<0.05) and 9.57% (P<0.01), in the slaughter yield
by 2.64% and 5.40% (P00.05). Differences in the mass of offal are insignificant and not reliable. The
results indicate a more significant effect of increasing the fat level in the diets of bull-calves of group III
on their slaughter indicators and reflect their best meat productivity.

Beef obtained from the young animals of the II and III groups differs significantly (P<0.01-P<0.001)
with lower humidity (table 3).

The increase in the fat level in the diets of youngstock of the groups II and III contributes to a reliable
(P<0.001-P<0.01) increase in their meat content of dry matter (by 1.39-0.86%) and nutrients, causing a
high biological value of beef: protein (by 0.79-0.66%) and fat (1.31-1.36 times higher). A significant
increase in the fat content and its share in relation to protein provides an increase in the calorific value of
meat (by 10.85-10.62%).

In the beef of the young animals of the experimental groups, after 24 hours of maturation, the pH
value decreases (by 1.23-2.29%), which improves its moisture-binding capacity (by 3.44 and 1.20%) and
contributes to a decrease in the weight loss of meat during cooking (by 6.45-1.73%).

The biological role of adipose tissue is to accumulate energy, to perform protective, thermoregulatory
functions, mechanical work. In addition, adipose tissue is an integral component of meat and meat
products. Adipose tissue is atype of loose connective tissue. By anatomical and topographic origin in the
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Table 3 — Chemical composition and some functional and technological indicators of meat of bull-calves, %

. Group
Indicator
I - Control 1I - Experimental 11T - Experimental

Moisture content 7452+0.21 73.13 £0.17%** 73.66 £ 0.18%**
Dry matter content 2548 £0.21 26.87 £0.17%%* 26.34 £0.18%*
Protein content 22.69+0.11 2348 £ (.12%** 22.84+0.11
Fat content 1.62+£0.12 2.12 £0.05%* 221 £0.07%**
Ash content 1.17+£0.04 1.27£0.03 1.30 £0.08
Calorific value, kcal 118.00 £ 6.42 130.80+£2.99 130.53+3.49
Protein : fat ratio 1:14.01 1:11.08 1:10.33
pH 5.68 +£0.03 5.61 £0.05 5.55+£0.04
BCC, % of the total moisture 49.14 £ 0.90 52.58+1.14 50.34 £ 0.68
Losses during cooking, % 46.46 £1.20 40.01 £0.32%* 4473 +£0.83

body of animals distinguish subcutaneous, intermuscular and internal adipose tissues. This largely
determines its physicochemical properties. The quantity and quality of body fat of animals depend on their
type, nutrition, and physiological state.

In studies, it was conducted research on changes in the physicochemical properties of subcutancous
and internal adipose tissues in carcasses of young cattle under the influence of various fat levels in haylage
diets (table 4).

Table 4 - Physical and chemical indicators of adipose tissue of fattening bull-calves

Indicators Group
I - Control 1T - Experimental 11T - Experimental

Melting temperature, °C
subcutaneousadiposetissue 51.92 £3.90 55.05+2.03 56.13 £ 1.80
internal adipose tissues 46.75 £1.79 47.18 £2.47 5045+ 0.61
lodinevalue, g/100 g
subcutaneousadiposetissue 54.92 £3.05 5445 + 3.68 50.06 + 3.48
internal adipose tissues 3891 +£1.35 41.04 £2.57 3926+ 193
Acid number, mg KOH
subcutaneousadiposetissue 1.16 £ 0.04 0.85+0.16 0.79 £ 0.06**
internal adipose tissues 125+ 0.07 1.18 £ 0.10 1.18 £ 0.09

The research results showed that different fat concentrations in the dry matter of the calvesdiet had a
definite influence on the physicochemical properties of adipose tissue of carcasses.

The melting temperature of fat in carcasses of bull-calves of experimental groups has changed
towards its increase. In subcutaneous fat of animals of group Il, it was higher by 6.0%, and in group III, it
was 8.1% higher compared to the group I of young bulls. Less significantly, the melting temperature
increased in internal fat (by 0.9% and 7.9%). In this regard, in the experiments of N. Willey et al., it was
found that after feeding the bulls with vegetable oil, their depot fat contained more stearic acid and less
oleic acid than the bull-calves not received any oil additives. The authors suppose that this is due to the
formation, absorption, and deposition of stearic acid, which increases the melting point of the fat, and
stearate is formed in the rumen by complex hydrogenation of the C18-unsaturated fatty acids in the oil by
microorganisms. At the same time, the determination of the iodine value confirmed that the unsaturated
acids of edible oils were subjected to significant hydrogenation.

Iodine value, along with the indicator of the melting temperature, allows to judge the degree of
unsaturation of fats. In the conducted studies, no significant effect of various fat levels in the dry matter of
diets on the change of this indicator was found.

In case of a large amount of unsaturated fatty acids in the fat, its ability to self-oxidation enhances,
resulting in the formation of dangerous oxidation products - peroxides and hydroperoxides. The use of fat
supplements in diets promoted a decrease in the acid value in the subcutaneous fat of young bulls of the
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group Il by 26.7% and by 31.9% in carcasses of bulls of the group III compared to this indicator in the
first group. A less significant effect of fat diets on the acid number was observed in the internal fat. In the
IT and III groups, the indicator under studies was lower only by 5.6%.

Feeding bull-calves with diets containing 5% of fat in the dry matter to a greater extent helps to
increase slaughter indicators and increase protein content, fat in meat and its calorific value, improve
water binding capacity of muscle tissue and increase fat deposition, herewith the acid number declines.

The data obtained in the course of tests show that with advancing fat content in the dry matter of diets
of fattening young animals from groups II and III, the digestibility (P<0.05-0.01) of dry matter (by 2.43
and 0.39%) and organic matter (by 2.15 and 0.38%), crude protein (by 2.30 and 2.83%), crude fat (by 2.56
and 3.56%), cellulose (by 3.40 and 0, 23%) (table 5).

Table 5 — Coefficient of digestibility of feed nutrients

. Group
Nutrient
1 - Control 1I - Experimental 11T - Experimental
Dry matter 63.9940.47 66.42+0.46* 64.38+0.40
Organic matter 66.7240.58 68.8710.49* 67.10£0.76
Protein 60.76+0.39 63.06+0.36* 63.5940.44**
Fat 75.76+0.34 78.3240.42%* 79.3240.32%*
Cellulose 49.7440.35 53.1440.44** 49.9740.78
Nitrogen-free extractive substances 84.5040.57 84.9640.65 83.06+0.67

The effectiveness of positive effect of the elevated fat levels in the diets of young stock from
experimental groups on the digestibility of feed protein is confirmed by the nitrogen balance and a reliable
(P<0.05-0.01) increase in retention rate in the body by 3.17-5.61% (table 6), caused by the strengthening
assimilation processes in them, and, consequently, metabolic processes.

Table 6 — Use of nitrogen, g

) Group
Indicator - -
1 - Control 1I - Experimental 11T - Experimental

Received with forage, g 223.38+0.58 222.97+0.21 223.35+0.43
Allocated with feces, g 87.66+0.94 82.38+0.57* 81.32+0.96*
Digested, g 135.72+0.37 140.60+0.79* 142.03+0.53*
Allocated withurine, g 81.21+0.60 84.35+0.77* 84.46+0.84*
Retained in the body, g: 54.52+0.49 56.25+0.52* 57.58+0.34**
% of the received 24.41+0.26 25.22+0.25% 25.78+0.19*
% of the degested 40.17+0.46 40.02+0.53 40.53+£0.65

With an increase in the fat level in the dry matter of the diets of young bulls, there is a significant
(P<0.05-0.01) improvement in the digestibility of nitrogenous substances in the digestive tract (by 3.60-
4.65%). Therefore, at optimizing the fat content in the diet, the nitrogen-saving effect is clearly
manifested. Nitrogen is more efficiently used by the body of young animals for plastic purposes, which is
consistent with an increase in their live weight (Table 1). In general, the most favorable effect on nitrogen
absorption of fodder is provided by the fat level of the calves diets equal to 5%.

Metabolic disorders occur as a result of inaccuracy of feeding, keeping and economic use of animals.
The imbalance in diets, even for several nutrients, can cause serious disturbances in the life activity of the
whole organism, leading to a decrease in dairy productivity and a deterioration in the health status of
cows. At the same time, changes caused by exposure to environmental factors, which include feeding, are
reflected in the body primarily on the composition and parameters of the blood [10, 11].

All changes in the metabolism ongoing in the body of animals under the influence of their
physiological state, age, discase, feeding and other factors are quite clearly reflected in hematological
parameters. In this regard, a study was conducted on the effect of different fat levels in the dry matter of
the diet on the state of lipid and nitrogen metabolism in fattened young cattle.

Blood is a kind of indicator reflecting the pattern of metabolism in the animal body. It is one of the
most important systems playing an indispensable role in its life activity, it is a “mirror” in which all
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changes in metabolic processes are clearly reflected, it predicts the appearance of the first, poorly-defined
clinical symptoms of the disease [12].

All types of metabolism are closely related to each other and when the shift of one of the links of
metabolism, any other is broken. Therefore, to ensure the productivity of bull-calves, it is necessary to
monitor all the important indicators that most reflect all aspects of metabolism and the state of health of
the animal.

In this connection, changes in the blood chemistry values characterizing lipid and protein metabolism
were studied, with increasing fat levels in the dry matter of diets of the Holstein bull-calves.

It is known that the main lipidic components of blood are: neutral fats or triglycerides, phospholipids,
cholesterol esters, free cholesterol and non-esterified fatty acids. The body uses lipids mainly as a source
of energy for various metabolic processes. However, some lipids, especially cholesterol, phospholipids
and a small portion of triglycerides perform plastic functions in the formation of membranes and structural
components of cells.

Increase in the fat content in bull-calves has an effect on the increase in the lipid components level in
their blood, which generally speaks for an improvement in the biochemical parameters characterizing lipid
metabolism (figure 1).
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Figure 1 — Indicators of lipid metabolism in the blood of bull-calves

An increase of total lipids in the blood concentration (by 10.38-18.62%) and triglycerides (by 4.75%)
indicates a positive effect of an adjustment of fat concentration in diets on the functional activity of liver,
which synthesizes these substances.
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Cholesterol enters the body of animals not only with fodder, also its significant amount is synthesized
in the liver. Consequently, an increase in cholesterol concentration in blood of bulls of the group III by
14.20% compared to the control indicates an efficient functioning of the liver and improvement of
metabolic processes in the body. Strengthening the absorption of VFA in the rumen was reflected in a
significant increase (P<0.01) of their content in the bulls' blood by 1.5-1.6 times.

Increasing the fat concentration in their diets had no significant effect on the (-lipoproteins level in
their blood. In the blood serum of animals received elevated fat levels in diets, the content of carotene
increases by 4.88 and 9.76%, which better provides the provitamin metabolism of the body.

Thus, with an increase of fat level in the diet of bulls to 5%, its impact on lipid metabolism is more
obvious, which is suggested to be optimal.

An important indicator of body metabolism and blood condition is the proteins content and the
protein fractions ratio. Serum proteins play a significant role in maintaining blood viscosity, colloid-
oncotic pressure, in ensuring the transport of many substances. Elevating the fat level in the dry matter of
the diet has some effect on the blood indicators of young bulls, which characterize nitrogen metabolism.

With an increase in fat concentration in the dry matter of the diets of bulls, the protein content in the
blood serum grows (by 4.24-5.56%), including the albumin and globulin fractions (figure 2), it indicates
the strengthening the protein synthesis in the liver of fattening young stock due to a significantly better
(P<0.05-0.01) digestibility of the protein of the consumed feed, nitrogen retention rate in the body
(P<0.05) and directly related to the level of protein concentration in the blood serum.
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Figure 2 — Indicators of nitrogen metabolism in the blood of bull-calves

Increase of albumin in total protein (by 7.26-10.10%) shows the enhancement of assimilation
processes that ensure the synthesis of specific tissue proteins and those serving as the body’s amino acid
reserve, which resulted in a more intense absolute and relative growth rate of bull-calves of the
experimental groups (table 1).

The increase in the globulin fraction concentration (by 1.9%) in the blood of bulls of the group III
was due to an increase in the y-globulin content (by 3.47 and 12.50%). Lipoproteins are present in this
fraction, therefore, an increase in the number of B-globulins is directly related to an increase in the fat
level in diets and is coherent with an improvement of digestibility of fat and protein in diets.
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An increase in the protein index in the blood serum (by 6.90-9.20%), due to an increase in the fat
level in the bull-calves' diets, suggests a more efficient use of nitrogen feed and increased intensity of
protein biosynthesis and protein metabolism. This is confirmed by a significant increase (P<0.05) in the
nitrogen retention rate in the body and is consistent with enhancing live weight gain (Table 1).

Thus, feeding of young animals for fattening with dicts containing the optimal fat level in a dry
matter provides a higher level of realization of the hereditary meat productivity, which is manifested:

- in increasing the slaughter yield (by 2.84%, P<0.05), the protein and fat mass fractions in beef,
(P<0.001), in increasing its calorific content and improving functional and technological properties -
reducing the pH of meat by 2.29% and strengthening its water binding capacity;

- in increasing the intensity of lipid and protein metabolism, as evidenced by blood chemistry values:
there is an enhancement of the concentration of VFA (1.6 times), total lipids (by 18.62%, P<0.05),
phospholipids (by 5.73 %, P<0.05), triglycerides (by 4.75%), cholesterol (by 14.20%), urea (by 15.60%,
P<0.05), the total protein content, including albumin, globulin fractions and protein index (by 9.20%)
characterizing the enhancing in the intensity of assimilation processes in the body of young animals,
which is coherent with the increase in their live weight gain;

- in multiplying of the intensity of carbohydrate and mineral metabolism, expressed in an increase in
glucose concentration (by 8.09%, P<0.05) as an energy component in the blood of young bulls and
inorganic phosphorus - by 10.26% used in the synthesis of nucleic acids and other substances.

Based on the results of scientific and economic experiments, complex physiological studies, in order
to advance the usefulness and productive action of feeding at intensive fattening of young cattle with high
productivity capacity, it is recommended to inject 5.0% of crude fat of the dry matter in the diet.

Conclusions. Feeding of young animals for fattening with diets containing the optimal fat level in a
dry matter provides a higher level of realization of the hereditary meat productivity, which is manifested:

- in increasing the slaughter yield (by 2.84%, P<0.05), the protein and fat mass fractions in beef,
(P<0.001), in increasing its calorific content and improving functional and technological properties -
reducing the pH of meat by 2.29% and strengthening its water binding capacity;

- in increasing the intensity of lipid and protein metabolism, as evidenced by blood chemistry values:
there is an enhancement of the concentration of VFA (1.6 times), total lipids (by 18.62%, P<0.05),
phospholipids (by 5.73 %, P<0.05), triglycerides (by 4.75%), cholesterol (by 14.20%), urea (by 15.60%,
P<0.05), the total protein content, including albumin, globulin fractions and protein index (by 9.20%)
characterizing the enhancing in the intensity of assimilation processes in the body of young animals,
which is coherent with the increase in their live weight gain.

Consequently, the obtained results convince us that bull-calves fed with a diet with 5% of fat per dry
matter have higher meat productivity, beef obtained from them is characterized by the best quality
indicators, which made it possible to consider this fat level as optimal.

0. 10. Herposl, 1. A. Baiimykanos?, B. I'. Cemenos®, B, I'. Tiopun*, H. H. Ky3nvmmal,
A. K. Hecun6aesa’, M. M. Kuuiksnubifaesa®, M. IIL Epexenosa®, K. B. Anees®

"Mapuit MeMIeKeTTiK yHHBepcuTeTi, Momkap-Ona, Mapuii Dn Pecry6mkacsr, Peceit,

“Kasak MaJl Mapy allbLIbIEFbI JKOHE a3bIK OHIIPY FHIIBIMH-3EPTTEY HHCTUTYThI, AnMathl, Kazakcraw,
3Uypamn MEMIIEKETTIK arpapibik akageMuschl, Yebokcapsl, Uysam Pecnybmukacsl, Peceii,
“ByKiapeceHITik BETEPHHAPIILIK CAHUTAPHSA, TUTHEHA JKOHE YKOJOTUS FHUIBIMU-3EPTTEY HHCTHTYThI, Mockey, Pecei,
*Kajak YITTBIK arpapJiblK YHEBEPCHTETI, KOMMEPIISIILIK, €MEC AKIMOHEPIIK KOFaM, Amvater, KazakcTan

BYKAJIAP PAITHOHBIHJA MAJIEIH OPTYPJII JEHTEMJIEPTHAETT OHIMALIITTHE DCEPI

AHHOTAmHsI. MaJ mapyambLIbFGl OHIMACPIHIH CATACHIH AMKBIHIAUTBIH MAHBI3ABI (haKTOPIAPABIH Oipi - omap-
IBI OHIIPY ImapTTaphl. JKaHyapnapablH €T eHIMIUIITI OJapbIH TONBIK KOPEKTEHYIHE TIKEICH acep eTerdl, Oyn perre
JCHEHI KAKETTI KOPEKTIK 3aTTAPMEH KAMTAMach3 eTell. Jlummarep >kaHyaprapablH TOJBIK TAaMAaKTaHYbIHAA
MaHpI3AbL. JIeTeHMEH, OOpAAaKbUIAY KE31HAC ’KAaC MAJIBIH JUIHATI KOPEKTCHY1HIH KOIITETCH MACENIENepl, OHbIH 6HIM
CamachIHAa dCep ETY1 JKETKUTIKTI TYPAC allbIIIMAFaH.

Ocprran OaiiaHBICTRI OOPAAKBLIAHFAH OY3ayIbIH PALHOHBIHIA MAWABIH JCHICHIH OJAPABIH T OHIMILUTITIHC
JKOHE CHBIP CTIHIH YKOHE COFOIBIH KEHOIp 6HIMICPIHIH CANaIbIK KOPCETKIMITEPIHIH apTYhI TYPAJbI 3¢PTTEYJIEp KYPri-
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3inai. 4 sxone 5% (I xome 111 Tonrap) neHrefinaeri KyHOAFbIC Maiibl KOCBIHABUIAPHI OOPAAKBLIAYAAFBI OOPIAKBLIAY
Oy3aybIHBIH PAIlMOHBIHAA KYPFAK 3aTTapra KarbiCThl ecentenni. bakpuray - Kyprak 3arTapabiH 3%-IbIK Kypambl
OOMBIHINA SIETTET] SKOHOMHKAIBIK PALMOHABI AJFAH >KaHy apIapAbIH | TOObI.

3epTTIeyIep KOpCeTKCHACH, OOpAaKbLIay KBIIIKBUIIAPBI PAIMOHBIHAA MAl ACHTCHIHIH 6CYl €T OHIMILUTITIHe OH
9CEpiH THTI3i, OJAPABIH 6CIM KAPKBIHIBLIBIFBIHBIH APTYBIHA, CHBIPIBIH KOPCETKIMTEPIH KAKCAPTYFa, CHBIP ETIHIH
KeHOIp ()YHKIMOHANIBIK JKOHE TEXHOJIOTHSUIBIK KACHETTEPIHE KOHE MaH TiHiHIH (PU3UKO-XUMISLIBIK ITApAMETPIICPiH
JKAKCAPTY¥a BIKMAJ CTTi.

MatigslH AcHTEHIH OHTAMIAHABIPY JIMIHATI YKOHE aKybI3Ibl aJMAacy IPOLECTEPIHIH KAPKBIHABUIBIFBIH APTThI-
pyFa MYMKIiHIIK Oepzi, Oy »Kac sKaHyapuap ACHCCIHAC aCCHMEJIAINA MPOLUCCTCPIHIH 6CyiH cUmaTTaiiasl, Oy omap-
JIBIH ACHC CAJIMAFBIHBIH 6CYiHC OAHTAHBICTHL

OcpIraH OAHTAHBICTBI, ATBIHFAH HOTIDKEICP KYPFaK 3aTTapIbIH KypaMmbIHAa 5% Mail KypaMbIMCH PAllMOHBIMECH
TAMAKTaHIBIPHLIFAH OYKA €TIHIH €T OHIMIIIITI KOFaphl eKeHAIriH kepcereai. OmapaaH *aKChl cara KOPCETKImTEpi-
MEH EPEKIICIICHICH CHbIP €Ti, OYJ1 Maif ICHTCHIH OHTAMIIBI ICT CAHAYFa MYMKIHAIK Oepi.

Tyiiin ce3aep: KOFapsl 6HIMII JKaHyapiap, OyKamap, palHoOHAAFbl Mal ACHTCHICP, €T OHIMILIIr, CHBIP €Ti,
CyOTIPOIYKT, MAWIBI TIHACPI, XUMISUIBIK KypaMbl, ()YHKITMOHAIIBIK XKOHE TEXHOJOTHSUIBIK KACHETTEPI, (DH3HKAIBIK
JKOHE XHUMILUTBIK TTAPAMETPIICPI, JIUIUATI METAOOIH3MI, aKyBI3 aIMAaCy, OHTAMIIBI MaH ICHTCHIIEP1, CIHIMAIIIK.

0. 10. Herpost, 1. A. Baiimykanos?, B. I'. Cemenos®, B, I'. Tiopun*, H. H. Ky3nmmmnal,
A. K. Hecunfaesa®, M. M. Kouksmusioaesa®, M. 111 Epexenona’, K. B, Aneen®

'Mapuitckuii rocy 1apCTBEHHBIIH yHHBepcHTET, Momkap-Oa, Pecry6mixa Mapuit D11, Poccus,
ZKasaxCKuif HayYHO-HMCCIIEA0BATENbCKHH HHCTHTY T JKHBOTHOBOICTBA M KOPMOIPOM3BOACTBA, Anmarsl, Kazaxcras,
3Yypamickas rocy JapCTBEHHAS CENIbCKOXO3MMCTBEH A akanemus, YeGokcapsl, Uysamickas Pecry6mka, Poccus,
“BCEpOCCHICKHI HAYYHO-HCCIECI0BATEILCKUI HHCTHTYT BETCPUHAPHOM CAHUTAPUM, THTHCHBI M 3KOJIOTHH,
Mocksa, Poccus,

SHeKkOMMEPUECKOE aKIHOHEPHOE 00IIeCTBO« KA3aXCKuil HAMOHAIBHBINA ATPAPHBIA YHHBEPCUTET,
Ammatsl, Kazaxcran

MPOAYKTUBHOE JEMCTBUE PA3JIUYHBIX YPOBHEMN KHAPA B PAIIMOHAX BHIYKOB

Annoramus. OTHAM W3 BOKHBIX (DAKTOPOB, OMPEACSIONINX KAYCCTBO MPOAYKTOB KHBOTHOTO IMPOUCXOMKIC-
HUS, ABIFOTCA YCIOBHSA HX MPOW3BOACTBA. Ha MACHYIO MPOAYKTHBHOCTH KHBOTHBIX OKA3BIBACT HEMOCPCACTBCHHOC
BIHAHHC WX MOTHOLCHHOC KOPMIICHHC, 0OCCIICUMBAOIICC OPTAHH3M BCCMH HECOOXOJIMMBIMH MUTATCIHHBIMA BCIIC-
crBamu. BajkHOC 3HAYUCHHC B MOTHOUCHHOM KOPMJICHHH JKHBOTHBIX MMCIOT JTUMHABL OIHAKO MHOTHE BOIPOCHI
JHUIMAAHOTO MUTAHASA MOJIOJHAKA KPYITHOTO POTATOTO CKOTA MPH OTKOPME, CBA3AHHBIC C €T0 BIMAHHCM HA KAYCCTBO
TMPOAY KIHH SIIC HETOCTATOUHO PACKPBITHL

B cBs3W ¢ 3THM, MPOBEACHBI UCCICAOBAHMSA B KOTOPHIX OBLTIO M3YUCHO BIHSHHUC TMOBBIIICHHS YPOBHA KHPA B
pamnoHax OBMKOB HA OTKOPME HA MX MACHYHO TMPOAYKTHBHOCTh M PAA KAYCCTBCHHBIX MOKA3ATCICH TOBAOWHBI H
HCKOTOPBIX MPOAYKTOB Y004, B pamuoHbI OBIMKOB, HAXOTAMAUXCA HA OTKOPME, BBOJUIHCH JOOABKH MOACOTHCIHOTO
macna 10 ypoBHs 4 u 5 % (11 u I1I rpymms) B pacdeTe HA cyXoe BEIecTBo. B kadecTBe KOHTPOIS ciyxmia | rpymma
JKHBOTHBIX, TOIYYABINAS OOBIMHBIN XO3SMCTBCHHBIA PAMOH C COACPIKAHUEM JKUPA Ha YpoBHE 3 % OT CyXOro Be-
IIECTBA.

HccnemoBaHHAME YCTAHOBJICHO, ITO MOBBIMICHAC YPOBHS JKHPA B PALHOHAX OTKAPMJIHBACMBIX OBIMKOB 0KA3aJI0
TOJTOKATCITFHOC BIMAHHC HA MACHYHO TPOIYKTHBHOCTH, CIIOCOOCTBOBAIO MOBHINICHHI) WHTCHCHBHOCTH HX POCTA,
VIAVUIICHUIO YOOWHBIX MOKA3ATCIACH, XHMHUYCCKOTO COCTABA M HCKOTOPHIX (DYHKIHOHATBHO-TCXHOIOTHUCCKHX
CBOICTB TOBSAMHBI H (PH3HKO-XMMHICCKHX TTOKA3ATCIICH KUPOBOH TKAHH.

OnTuMu3anus YPOBHA KHPA B PALIHOHAX CIMOCOOCTBOBAIIA MOBBIIICHHIO HHTCHCHBHOCTH MPOLCCCOB JTHITHIHOTO
H OCIKOBOTO OOMCHA, XapaKTCPH3YIOMMX YCHICHHC ACCHMHJIAIMOHHBIX MPOLCCCOB B OPTraHM3ME MOJIOTHAKA, UTO
COTJIACYCTCA C YBCIHUICHHCM MPHPOCTA UX KUBOH MACCHL

B cBs3W ¢ 3THM, MONYYCHHBIC PE3YIBTATHl CBHACTCIHLCTBYCT, UTO 00JICC BBHICOKYIO MACHYIO NPOAYKTHBHOCTH
HMCTH OBIYKH, OTKOPMIICHHBIC HA PALIHOHE C COACPKAHUEM 5 % >KHpa B PacuCTe HA CyX0e BEmecTBO. OT HUX MOy~
YCHA TOBAAWHA, KOTOPAsS XapaKTCPH30BANIACH JYUINIHMH KAYCCTBCHHBIMH TOKA3ATCIIMH, YTO TO3BOJIHJIO CUHTATH
3TOT YPOBCHB KUPA OMTHMATHHBIM,

KmoueBnie ¢/I0Ba: BRICOKOMPOIYKTHBHBIC JKHBOTHBIC, OBIMKH, YPOBCHB KHPA B PALHOHE, MACHAS MPOIYKTHB-
HOCTb, TOBSIIMHA, CyOMPOAYKTHI, KHPOBAs TKAHb, XHMHUYCCKHI COCTaB, ()YHKIHOHAILHO-TEXHOIOTHUCCKHUEC CBOH-
CTBA, (PH3HKO-XUMIHMCCKUC TTOKA3ZATCIIH, JTHIMUAHBIA OOMCH, OCITKOBBIH OOMCH, ONTHMAJIBHBI YPOBCHD JKHPA, TICpe-
BapPUMOCTb.
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