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npo(UIaKTHKa W JICUYCHHUE JEPMATOMHUKO3a BEpONIONOB (TPUXO(PHUTUM W MUKPOCIOPUU), SBISACTCS
HEOOXOJUMBIM YCIIOBUEM NPOMWIAKTHKH W JICUCHUS 3TOr0 3a00JICBaHHUS M COBEPIIICHCTBOBAHHS
CYIIECTBYIONIUX BaKIUHHBIX MPEMAPATOB, a TAKKE PA3BUTHS MaJIbIX U KPYITHBIX (DEPMEPCKUX XO3SHUCTB.
ctpaHna. [IpodunakTrka, JIeUCHUE W JIMKBUIAIUS JCPMATOMUKO30B KUBOTHBIX BKJIFOUEHBI B MIEPCUCHb
HanOoJiee OMacHBIX 3a00JIeBaHUM, KOTOpPHIE OCYIIECTBISIIOTCS 3a CUeT OIOMKETHBIX CpENCTB
(npunoxenne 5 cormacHo Ilpmkazy MwunmncTtpa cembckoro xossictBa Pecmybnmukn Kazaxcran
No7-1/559 ot 30 okTs16pst 2014 1.).

B mHacrosimee Bpemss HaMu  pa3paboTaHa TEXHOJOTHS TPUTOTOBIEHHS COBPEMEHHOM
MOJIMBAJICHTHOW WHAKTHBUPOBAHHON BaKIIMHBI MPOTHB JIEPMAaTOMHKO30B CEIbCKOXO3IHCTBEHHBIX
’KHBOTHBIX. ITO TO3BOJISIET PEIINTh 33aMadi MPOPHUITAKTHKH (JICUeHUs) 3a00JICBaHUsI, KOTOPOE MOXKET
MOBIIMATE W TIPEAOTBPATUTH YIyUIICHWE SMU300TONOTUYECKON CHUTyallid IO JepMaTOMHUKO3aM B
PecrryOnmke KazaxcraH, @ B KOHEYHOM HWTOTE TIO3BOJHT IIONYYHUTh OE30MACHYIO IPOIYKIIHIO
JKUBOTHOBO/ICTBA BBICOKOTO CAHHTAPHOTO KadecTBa (ITy0ar, BEpOITIOKbE MSCO, KOKEBEHHOE CHIPhE U
IIEpPCTh).
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MORPHOBIOCHEMICAL INDICATORS OF BLOOD AS A TOOL FOR EVALUATING
THE EFFICIENCY OF ANIMAL PROTEIN IN GOOSE NUTRITION

ANNOTATION

The article presents the results of a study of the effect of animal protein in the diet on the morpho-
biochemical parameters of geese blood. The purpose of this study is to study the morpho-biochemical
parameters of geese blood as indicators of the body's physiological response to the inclusion of animal
protein in the diet. In the experiment, fish meal was used as an additional protein source for the
experimental group, while the control group received a standard diet without animal protein.
A comparative analysis of the control and experimental groups was carried out, significant changes in
the levels of the main hematological (hemoglobin, erythrocytes, leukocytes) and biochemical (total
protein, albumins, globulins) parameters were revealed. The results showed that the introduction of
animal protein improves metabolic processes, as evidenced by significant changes in blood parameters.
It has been established that morpho-biochemical parameters can be used as reliable indicators of
adaptation and the general physiological state of a bird when changing its feeding strategy. The data
obtained are of practical importance in the development of diets to increase productivity and resistance
of geese to external factors.

Additionally, it was found that the use of fishmeal has a positive effect on protein metabolism
and potentially improves body weight gains. The results can be applied in the industrial poultry farming
system to optimize the feeding of waterfowl.

Key words: geese, feeding, animal protein, morpho-biochemical parameters, fish meal,
metabolism, physiology, feeding ration, productivity.

Introduction. Feeding animals is an important factor affecting their productivity, health, and
physiological condition. One of the key aspects of feeding waterfowl is the choice of protein sources,
which plays a significant role in metabolism and the formation of physiological processes in the body.
Protein of animal origin, especially in the form of fish meal, is a valuable component of the diet,
contributing to improved growth, increased immune resistance and overall adaptation to the
environment.
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Geese, as one of the most common species of waterfowl in agriculture, require a balanced diet for
optimal productivity. Morphobiochemical blood parameters such as levels of total protein, albumins,
hemoglobin and enzyme activity are important indicators of the physiological state of poultry and can
be used to assess the effectiveness of feeding.

The purpose of this study is to analyze the effect of animal protein, in particular fish meal, on the
morpho-biochemical parameters of geese blood. The paper will examine how changes in the feed
composition affect the metabolism and physiological state of birds, which makes it possible to optimize
diets and increase the efficiency of fattening [1].

The use of animal-derived protein in the feeding of waterfowl, such as geese, is an important
aspect for improving productivity and health. In particular, animal proteins, including fishmeal, play a
key role in ensuring proper metabolism in birds. One of the most important indicators used to assess the
condition of birds is the morpho-biochemical parameters of blood [2-4]. These parameters can serve as
indicators of diet effectiveness, as well as the physiological state of the animals. Research shows that
the addition of animal protein to the diet can affect plasma protein levels, lipids, as well as enzyme
activity, reflecting both feed assimilation and bird health [5].

Morphobiochemical blood parameters in birds include total protein levels, albumin,
transaminases, hemoglobin levels, and other indicators. These parameters are important indicators of
metabolic processes in the bird's body [6,7]. For example, total blood protein and its fractions (albumin
and globulin) are key indicators of protein metabolism, while the activity of liver enzymes reflects liver
health, which is directly related to feed quality [8].

There is an opinion that the addition of fishmeal to the birds' diet may increase the blood protein
levels, improve overall metabolism, and support liver health. Fishmeal contains amino acids such as
methionine and lysine, which are essential for normal growth and metabolism in birds [9-11]. Studies
show that the inclusion of animal protein in the diet of waterfowl contributes to improved growth and
overall productivity. In particular, the addition of fishmeal to geese feed increases blood protein levels,
improves gastrointestinal tract function, and enhances immune status [12-16].

It is important to note that the concentrations of certain biochemical parameters may vary
depending on the dosage and duration of animal protein use [18,19]. On the other hand, some studies
show that excessive amounts of fishmeal can lead to metabolic imbalances, manifesting as increased
ammonia and urea levels in the blood, which indicates a disruption in protein metabolism. Therefore, it
is essential to carefully control the dosage and composition of feeds to achieve optimal results. Fishmeal
is not only a source of protein but also omega-3 fatty acids, which play an important role in strengthening
the immune system and improving meat quality [20].

However, despite the obvious benefits, it is important to remember that not all animal-derived
proteins are equally effective, and their impact on the bird's body depends on the quality and composition
of the feed.

Research materials and methodology. The research was carried out within the framework of
grant funding AP19579335 for fundamental and applied scientific research on scientific and (or)
scientific and technical projects for 2023-2025 on the project «Technological justification for
intensifying the production of meat of waterfowl in the West Kazakhstan region.

A scientific and economic experiment was conducted in the conditions of the West Kazakhstan
Agrarian and Technical University named after Zhangir Khan, aimed at studying the effect of animal
protein in the diet on the morphobiochemical parameters of blood in young goslings of the Linda breed.
The research included an analysis of the nutritional value of feed, the development of optimal diets using
local feed resources and an assessment of their impact on the morphobiochemical parameters of poultry.

To achieve these goals, a comprehensive assessment of the composition of feed and feed additives
selected from available local sources was carried out. Based on the data obtained, compound feed recipes
were compiled for each sex and age group of goslings, taking into account the physiological needs of
the bird during different growth periods.

The analyzed feeds included the main grain crops (barley, wheat, millet), legumes (soybeans,
peas), as well as by-products of processing (wheat bran, sunflower cake). Feed shells and fish meal were
added to the diet to ensure a complete amino acid composition. The nutritional value of the feed was
determined in the zootechnical laboratory of the Zhangir Khan ZKATU Testing Center.

According to the adopted breeding technology, the young goslings were kept in cell batteries for
the first 14 days, providing optimal microclimate conditions and ease of care. From the 14th to the 63rd
day, cultivation was carried out on deep bedding, which contributed to the development of the bird's
natural behavior and the strengthening of the musculoskeletal system.

330



ISSN 2305-9397. FbuibiM )aHe 6intim. 2025. N° 1-1 (78)

To conduct the research, we formed a control (1) and 2 experimental (11, 111) groups (experimental
scheme — 1) of 50 males and females each, the birds were selected using the method of analog groups
in terms of live weight and overall development (Table 1).

The division into groups was carried out taking into account the homogeneity of the composition
of the bird, which is an important factor for the accuracy of subsequent calculations and data analysis.
This approach made it possible to assess as accurately as possible the effect of experimental feed
mixtures on growth, development and metabolic processes in goslings under the conditions of this study.

Table 1 — Scheme of experience

Age, day Group Total number, n Feeding pattern
Control I 50/50 The main recipe of the feed mixture
Experimental IT 50/50 The main recipe of the feed mixture +

1-63 Fish meal 3 %
The main recipe of the feed mixture +

Fish meal 6 %

Experimental IIT 50/50

The same conditions of detention were created in all groups, which made it possible to exclude
the influence of external factors on the results of the study. The poultry of the control group (1) received
a standard diet without additional components. The diet of goslings from the second experimental group
(1) included 3% fishmeal, while in the third experimental group (I11) the proportion of fishmeal was
6%.

This approach allowed us to evaluate the effect of different levels of this protein supplement on
the morphobiochemical parameters of blood in young animals. The inclusion of fishmeal in feed mixes
is aimed at increasing the biological value of the diet due to the additional intake of easily digestible
proteins, essential amino acids and minerals.

Clinical examination of goslings was carried out at all stages of the experiment to assess their
general condition, identify possible pathologies, and control the effect of experimental diets on
physiological parameters. The examination was carried out daily, and a detailed examination was carried
out once a week. The clinical examination took into account the appearance, activity, behavior, condition
of the plumage, eyes, beak, paws and skin.

To analyze the morpho-biochemical parameters of blood in each of the groups, blood sampling
was performed at the beginning of the experiment (at the start of the study) and at the end (at the end of
8 weeks). Blood was taken from 20 randomly selected individuals from each group using a standard
venipuncture technique.

Blood was taken in the morning on an empty stomach to exclude the effect of food on the test
results. Sterile tubes with anticoagulants were used to prevent hemolysis and other blood disorders.

The obtained results were subjected to statistical processing using methods of variational
statistics. The mean values (X), standard deviation (c), and coefficient of variation (CV) were calculated
in MS Excel and Statistica 10.0. The reliability of differences between groups was assessed using the
t-Student criterion at a significance level of p < 0.05.

This comprehensive approach made it possible to objectively assess the effect of different levels
of fish meal in the diet on the blood counts of goslings. The results will be used to optimize feeding and
increase the productivity of waterfowl in the conditions of the West Kazakhstan region.

Research results. As part of the research conducted in the West Kazakhstan region, the feeding
system of goslings was studied, as well as a detailed analysis of the chemical composition of the feed
and feed additives used. Based on the experimental data obtained, an optimized formulation of feed
additives was developed, which makes it possible to create a balanced diet for various sex and age
groups of goslings kept in the farm under study.

The analysis of the chemical composition and nutritional value of the feeds, presented in Table 2,
allowed us to determine their energy and biological value. Based on these data, recipes for feed mixtures
were formulated, adapted to the physiological needs of poultry, taking into account the period of their
growth and productivity. All the studies were conducted on the basis of the West Kazakhstan Agrarian
and Technical University named after Zhangir Khan, which ensured control over the quality of feeding
and its impact on the morphobiochemical parameters of goslings.
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Table 2 — Chemical composition of farm feed in the West Kazakhstan region

Types of feed

= £ — c — —

Feeds s g 3 ® E Ey 2y 5 sz | E3 s S5 £

5 g = ¢ 8| &8 | 35| g | 55| 3% | g
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Metabolizable energy, MJ 9,2 10,1 9,5 9,7 9,8 10,9 11,2 11,5 10,7 11,6 7,3 108 111
Dry matter, g 850 847,3 846,2 860,7 848,7 886,8 837,5 843,8 908 893,8 839,7 890 880,9
Crude Protein, g 108 96,5 105,7 109 101,2 150,8 118,6 218,6 356,4 387,6 149,6 361,5 616,9
Digestible Protein, g 816 65,4 67 72,6 69,2 1078 78,9 1383 2137 2317 83,6 208,4 413,7
Lysine, g 3,6 2,9 2,1 38 2,6 5 31 41,7 12,6 22,5 34 12,1 44,6
Methionine + Cystine, g 3,2 2,6 45 33 23 23 4,6 76 14,3 113 38 98 20,7
Tryptophan, g 11 0,9 16 0,9 06 08 1.2 2,7 4,7 23 0,6 4,6 6,1

Crude fat, g 16,1 336 32 17 269 254 239 36,8 56,3 24,4 28,4 323 87

Crude fiber, g 37 28,2 37 19,7 29,8 27,4 17,6 37,9 98,2 59,4 79,1 106,7 0

NFE, g 573 663 562 664,4 649 870,4 672 0 2245 308,4 511 201,3 46

Sugar, g 15 22 13 12 39 12,4 18,6 0 56,4 86,4 33 51,4 0
Calcium, g 15 0,4 08 0,6 09 08 0,5 3,9 6,3 19 11 2,7 30,1
Phosphorus, g 34 38 53 23 32 28 3,2 6.8 151 9.8 9.8 10,8 22,4
Magnesium, g 12 2.8 08 0,6 08 19 16 21 37 27 33 2,60 34
Potassium, g 5,4 4,2 36 43 2,7 4,7 5 19,7 8,4 16,9 78 5,6 125
Sulfur, g 14 11 0.2 0,2 0.2 0 0,1 0,1 4,7 25 11 19 38
Iron, mg 31,8 7,6 33,7 62,5 45,1 11 439 112 118 203,4 131 2825 81,5
Copper, mg 4,9 6 13,4 6,2 8,6 7,5 6,2 131 15,1 14,1 8,5 21,5 11,1
Zinc, mg 22,5 24,2 27,8 18,9 11,6 28,7 22,6 26 46,6 37,4 53 37,4 76,4
Manganese, mg 20,5 10,7 15,7 29,6 14,5 36,8 47,6 18,6 40,1 31 1012 16,8 8,6
Cobalt, mg 0,07 0,4 0,01 0,05 01 04 03 0,02 0,14 0,09 03 0,21 03

Carotene, mg 13 21 12 03 09 0 24 11 24 0,08 17 0 0
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Analysis of the obtained results showed that the level of metabolizable energy in the feeds ranged
from 7.3 to 11.6 MJ. The highest values were recorded in soybean meal (11.6 MJ) and soybeans
(11.7 MJ), indicating the high energy value of these components. Furthermore, the highest crude protein
content per 1 kg of dry matter was found in feeds related to by-products, including sunflower meal and
fishmeal, where this indicator ranged from 118.6 to 616.9 g.

Based on the studied data on the chemical composition of feeds used in farms in the Western
Kazakhstan region, optimal feed mixtures were developed. These mixtures have high nutritional value
and a balanced composition, which contributes to the maximum realization of the bird's productive
potential.

Table 3 — Feeding ration of young geese in experimental groups for the period of 1-14 days

% of input
Indicators Experimental groups
Control 1 Experimental 11 Experimental TIT
Sudan grain 16 13 10
Crushed corn 5 5 5
Millet 2 2 2
Rye 2 2 2
Sorghum 2 2 2
Barley 10 10 10
Crushed wheat 20 20 20
Soybean 7 7 7
Sunflower expeller 10 10 10
Soybean meal 9 9 9
Whaet bran 5 5 5
Sunflower meal 10 10 10
Fish meal - 3 6
Seashell 2 2 2
Feed mixture recipe includes:
Metabolizable MJ 1,03 1,03 1,03
energy Kcal 243,62 246,01 248,40
Dry matter, g 84,70 84,79 84,88
Crude Protein, g 19,67 21,19 22,72
Digestible Protein, g 12,40 13,39 14,39
Lysine, g 0,96 1,08 1,21
Methionine + Cystine, g 0,61 0,67 0,72
Tryptophan, g 0,20 0,21 0,23
Crude fat, g 2,81 3,03 3,24
Crude fiber, g 4,78 4,67 4,55
NFE, g 47,97 46,39 44,80
Sugar, g 2,99 2,95 2,90
Phosphorus, g 0,63 0,69 0,74
Magnesium, g 0,29 0,29 0,30
Potassium, g 0,74 0,77 0,79
Sulfur, g 0,13 0,13 0,14
Iron, mg 8,99 9,14 9,29
Copper, mg 0,99 1,01 1,03
Zinc, mg 2,96 3,12 3,28
Manganese, mg 3,31 3,27 3,23
Cobalt, mg 0,02 0,02 0,02
Carotene, mg 0,13 0,12 0,12

The developed recipe of the feed mixture provides an optimal ratio of nutritional components,
contributing to the easy assimilation of feed by young goslings in the first days of life. The composition
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of the feed mixture for the control group includes 13 components, while the diet of the experimental
group contains 14 ingredients.

Assignificant difference lies in the amount of Sudan grain: in the feed mixture for the experimental
group, its content is reduced by 3-6% compared with the control group. However, this disadvantage is
offset by the introduction of fishmeal into the diet, which increases the overall nutritional value of the
feed and provides the goslings with the necessary amino acids for full growth and development. This
approach allows not only to improve the digestibility of the diet, but also to increase its biological
effectiveness, contributing to the health of young animals and the formation of stable immunity.

Table 4 — Feeding ration of young geese in experimental groups for the period of 14-63 days

% of input
Indicators Experimental groups
Control I Experimental 11 Experimental 111
Sudan grain 11 8 5
Crushed corn 19 19 19
Millet 2 2 2
Rye 2 2 2
Sorghum 2 2 2
Barley 10 10 10
Crushed wheat 20 20 20
Soybean 6 6 6
Sunflower expeller 5 5 5
Soybean meal 5 5 5
Whaet bran 5 5 5
Sunflower meal 10 10 10
Fish meal - 3 6
Seashell 3 3 3
Feed mixture recipe includes:
Metabolizabl MJ 1,00 1,01 1,02
e energy Kcal 238,85 241,23 243,62
Dry matter, g 83,35 83,44 83,53
Crude Protein, g 16,93 18,45 19,98
Digestible Protein, g 10,77 11,77 12,77
Lysine, g 0,79 0,91 1,03
Methionine + Cystine, g 0,51 0,56 0,62
Tryptophan, g 0,17 0,18 0,20
Crude fat, g 2,79 3,00 3,21
Crude fiber, g 4,22 4,11 4,00
NFE, g 52,03 50,45 48,87
Sugar, g 2,60 2,56 2,51
Phosphorus, g 1,34 1,43 1,52
Magnesium, ¢ 0,55 0,60 0,66
Potassium, g 0,33 0,34 0,34
Sulfur, g 0,65 0,67 0,69
Iron, mg 0,10 0,11 0,12
Copper, mg 7,42 7,57 7,72
Zinc, mg 0,91 0,92 0,94
Manganese, mg 2,78 2,94 3,10
Cobalt, mg 3,01 2,97 2,94
Carotene, mg 0,02 0,02 0,02

In the second growing period, the developed diet provided a level of metabolic energy in the range
of 1.00-1.02 MJ, and the crude protein content ranged from 16.93% to 19.67%. In the feed mixture
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intended for the experimental group, the crude protein content was higher by 8.24-15.27% compared to
the control group, which contributes to a more intensive growth of young animals.

In addition, the analysis of the mineral composition showed that the feed for goslings of the
experimental group contained more micro- and macronutrients compared with the control diet. In
particular, the phosphorus level was higher by 6.29-11.84%, and the magnesium content exceeded the
control group by 8.33-16.67%.

Table 5 — Morphobiochemical parameters of male goslings of experimental groups at the beginning and
at the end of experiments, (x+Sx, n=20)

Experimental groups
Indi I control | I experimental 11T experimental
ndicators I
> 2,38+0,06 2,42+0,03 2,34+0,04
Erythrocytes, 10/ 2,210,05 2,48+0,05 2,41+0,05
Hemoglobin, g/ 112,242,24 113,5+2,60 112,7+2,25
104,7+1,20 111,442,26 119,6+2,38
9 20,45+0,39 20,87+0,45 21,12+0,42
Leukocytes, 1071 20,5-0,45 21,6050 22.420,50
Color indicator. units 1,494+0,05 1,424+0,03 1,4440,04
' 1,52+0,06 1,46+0,04 1,434+0,03
Alkaline reserve, mg% 726,5+5,29 748,1+5,04 748,44+6,41
’ 718,945,26 739,44+4,29 740,945,32
Total nitrogen, mg% 848,5+10,15 879,4+11,25 908,3+13,47
' 783,5+8,90 919,6+12,34 987,2+16,75
Total protein, g/l 54,8+2,41 58,3+1,68 63,8+1,67
' 55,7+2,59 59,44+1,71 66,3+1,73
Albumins. % 31,6+0,96 32,4+1,02 32,6+0,84
' 33,5+1,37 34,6+1,14 37,8+1,13
a-globulins 15,03+0,67 14,78+0,64 15,41+0,68
13,76+0,64 14,244+0,57 15,62+0,70
B- globulins 9,32+0,48 9,73+0,51 9,58+0,43
8,15+0,38 9,11+0,41 9,73+0,47
4-globulins 47,02+0,68 44,75+0,61 41,12+0,62
43,18+0,49 44,02+0,48 45,23+0,65
A/G ratio 0,54+0,04 0,53+0,03 0,48+0,02
0,49+0,03 0,48+0,02 0,42+0,02
Calcium. mmol/l 2,98+0,21 2,71+0,21 2,58+0,20
' 2,83+0,25 2,64+0,20 2,41+0,18
Phosphorus, mmol/l 2,1440,13 2,16+0,14 2,10+0,19
' 1,32+0,09 1,21+0,13 1,18+0,13

An analysis of the morphobiochemical parameters of the blood of male geese of the experimental
groups presented in the table makes it possible to trace the dynamics of changes that occurred during
the experiment under the influence of animal protein in the diet.

The number of leukocytes, as an indicator of immune activity, increased in all groups. This
indicates the positive effect of animal protein on the immune system of birds.Total blood nitrogen,
reflecting protein metabolism, decreased by 7.7% in the control group, while it increased by 4.6% in the
first experimental group and by 8.7% in the second. This confirms a more active assimilation and use
of proteins in the diet of birds receiving animal protein supplements.
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The level of total protein also showed positive dynamics: it increased by 1.6% in the control
group, by 1.9% in the first experimental group, and by 3.9% in the second. This indicates the activation
of synthetic liver function and improved metabolism.

There was an increase in albumins in all groups: in the control group — by 6.0%, in the first
experimental group — by 6.8%, in the second — by 16.0%. This is especially pronounced in the group
with the addition of fishmeal, which indicates the high biological value of this component..

The ratio of albumins to globulins (A/G coefficient) decreased in all groups, especially in the
second experimental group — from 0.48 to 0.42, which indicates a shift in the protein profile towards
globulins involved in immune defense.

The calcium content in the blood decreased in all groups, which may be due to the intensive
growth of bone tissue in young animals. However, the decrease was more pronounced in the
experimental groups (by an average of 5-6%).

Phosphorus also showed a decrease: by 38.3% in the control group, by 44.0% in the first
experimental group and by 43.8% in the second. This indicates a high intensity of phosphorus
metabolism and, possibly, the need for additional phosphorus intake with feed during the period of active
growth.

In general, the analysis of the data obtained shows that the addition of animal protein, especially
in the form of fish meal, improves the morphological and biochemical parameters of the blood in
goslings, which positively affects their general condition, metabolism and immune system.

Table 6 — Morphobiochemical parameters of female goslings in the experimental groups at the
beginning and end of the trials, (X+Sx, n=20)

Experimental groups
Indicators Icontrol | I experir;ental | 11l experimental
- 2,24+0,01 2,33:0,02 2,48+0,05
Erythrocytes, 107 2,33:0,02 2.46:0,03 2,51:0,08
Hemoglobin, g/l 110,742,241 111,8+2,08 114,5+2,00
06,8+1,57 109,2+1,95 121,7+2,11
9 20,38+0,55 20,38+0,58 21,47+0,62
Leukocytes, 1071 20,2+0,53 21,3+0,67 23,1:0,71
Color indicator, units 1,44+0,04 1,45+0,03 1,42+0,03
' 1,424+0,02 1,44+0,03 1,48+0,05
Alkaline reserve, mg% 752,7+5,44 749,8+10,35 731,6+5,33
' 733,245,17 731,849,45 756,7+5,38
Total nitrogen, mg% 869,7+10,52 851,7+12,60 901,7+12,55
' 843,9+10,12 910,1+13,45 1047,4+24,91
Total protein, g/l 55,2+1,86 57,5+1,76 61,9+1,59
56,4+1,83 58,8+2,04 64,7+1,60
Albumins. % 32,0+0,97 31,9+0,88 38,4+1,00
' 32,7+1,32 35,1+1,16 32,7+0,87
a-globulins 15,37+0,65 15,2+0,65 15,36+0,63
14,124+0,55 15,49+0,54 15,53+0,68
B- globulins 9,61+0,54 9,54+0,46 10,11+0,51
8,47+0,36 9,23+0,40 9,64+0,46
y-globulins 42 31+0,60 48,56+0,63 46,24+0,56
41,24+0,39 45,27+0,58 44,38+0,50
A/G ratio 0,46+0,03 0,52+0,03 0,49+0,02
0,44+0,02 0,45+0,02 0,41+0,01
Calcium mmol/l 2,85+0,19 2,70+£0,21 2,56+0,20
' 2,87+0,23 2,68+0,19 2,43+0,18
Phosphorus, mmol/l 2,25+0,17 2,20+0,17 2,17+0,22
1,27+0,12 1,16+0,12 1,12+0,15
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By the end of the experiment, female goslings in all groups showed positive dynamics of
morphobiochemical parameters. Especially in the 111 experimental group, a significant increase in the
level of hemoglobin (by 6.3%), leukocytes (by 7.6%), total protein (by 4.5%) and B-globulins was
recorded, indicating activation of metabolic and immune processes in the body.These changes indicate
a beneficial effect of the animal protein diet on the physiological state of the bird. At the same time, a
decrease in the content of calcium and phosphorus was noted, which requires adjustments to the mineral
part of the diet.

Conclusions. The results obtained convincingly demonstrate that the use of specially developed
feeding diets allows not only to maintain normal physiological parameters in goslings, but also helps
optimize metabolic processes. The most pronounced positive effect was observed in the second
experimental group, where the maximum values of hemoglobin and the most stable indicators of mineral
metabolism were recorded. These data are of great practical importance for improving the feeding
system of young geese and can be used in the development of new feed formulations.
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TYWIH

Makanana Ka3mgapablH KaHBIHIAFbI MOP(GO-OHOXUMMSUIBIK KOPCETKIITepre >KaHyap TEKTi
aKyBI3JIbIH paIlOHFa KOCBUTYBIHBIH 9cepi JKOHIHIIET1 3epTTey HOTIKeNepi YChHBUTFaH. by 3epTreyain
MakcaThl — palMOHFa JXKaHyap TEKTI aKybl3 CHTI3UINeH >KarJaiija OpraHU3MHIH (H3HMOJIOTHSIIBIK
ykayaObIH WHAWMKATOp peTiHae Oaranmay YIIiH Ka3aapAblH MOpho-OHOXUMUSIIBIK KOPCETKIIITEpiH
3epTTey OOJBIN TaObIIaAbl. FRUTBIMA — 3€pTTeY JKYMBICBIHIA TOKIPHUOSTIK TONTAphl YIIiH KOCHIMIIA
aKybI3 Ke3i peTiHze 0abIK YHBI KOJIJaHBUIIB, ajl 0aKpuiay TOOBI sKaHyap TEKTi aKybI3ChI3 CTaHIapTThI
paloHMeH KopekTeHmipiial. bakpiiay xoHe ToKIpHOETIK TONTAPhIHBIH CaJbICTBIPMAJIbI TaJIaybl
JKYPTi3iJIiI, HEeT13ri TeMaToJIOTUSUIBIK (TEMOTTIO0UH, SPUTPOLUTTED, JTEHKOIUTTED) XKoHE OMOXUMHUSIIBIK
(kanmbl aKybI3, albOyYMUHZAEp, TIOOYIWHAEP) KOPCETKIMTEepAE CEHIMJI ©3repicTep aHBIKTAJIbI.
Hormxenep sxaHyap TEKTi aKybI3bIH €HT131Tyl amMacy yAepicTepiH ®KaKcapTaThIHBIH KOPCETTI, OYII KaH
KOPCETKIMTEepiHIH CceHIMII e3repicTepiMeH JonenaeHeni. Mopdo-OMOXUMHSIIBIK KOPCETKIIITED
KYCTBIH JKaHa KOPEKTIK CTpaTerusra OeliMIeyi MeH »Kabl (PHU3HOIOTHSITBIK JKaFIalbIHBIH CEHIMII
MHMKATOPJIaphl PETiHAe MaiilaaHbUTybl MYMKIH €KeHI aHBIKTaJIbl. AJIBIHFAaH JIEPEeKTep Ka3lapAblH
OHIMJILIITIH JKOHE CBIPTKBI (pakTOpiapra TO3IMAUIIIH apTThIPY MaKCaThIHIA PallMOHIAp d3ipiey/e
MPaKTUKAIBIK MaHbI3Fa He.

KoceiMmia Typse, Oaiiblk YHBIHBIH KOJIAHBUIYBl aKybI3 aqMacyblHAa OH dcep eTim, Tipiiei
CaJIMAKTBIH ©OCIMIH apTTHIpyFa BIKIAN €TETiHI aHBIKTAIIbI. 3epPTTEY HOTHXKeIepi OHEPKACIITIK KYC
HIapyallbUIBIFBl XKYHECIH/IE Cy KYCTaphIH a3bIKTaHIBIPY/ Il OHTAMIAHIBIPYFa MYMKIH/IIK Oepeii.

PE3IOME

B craThe mpencTaBieHbl pe3yabTaThl UCCIEAOBAaHUS BIMSHUS )KUBOTHOTO O€NKa B parioHe Ha
Mop¢o-OnoxXuMHUYecKHe TIOKa3aTeNd KpoBU T'yceid. Llenpro JaHHOTo Ucce10BaHus SABISETCS N3yUeHUE
MOp(O-OMOXMMHUYECKUX IOKa3aTeNell KpOBH T'yceld KaK HHIAMKATOPOB (IM3MOJOTMYECKOH peakuuu
OpraHm3Ma Ha BKIIOYeHHE Oellka XHUBOTHOTO TIPOMCXOXKIEHHS B paluoH. B akcmepuMeHTe
MCIIOJIb30BAJIaCh PHIOHAsT MyKa B KauecTBE AOIMOJHUTENHFHOTO MCTOYHMKA MPOTEWHA I OMBITHOM
TpyMIIBL, TOT/Ia KaK KOHTPOJbHAs TPYyININa MoJydaja CTAaHAAPTHBIA PaluoH 0e3 >KMBOTHOrO Oelnka.
IIpoBen€H cpaBHUTENBHBIA aHAJIU3 KOHTPOJBHOM M ONBITHOM TPy, BBISBIECHBI JIOCTOBEPHBIE
M3MEHEHHUS] B YPOBHSX OCHOBHBIX T'€MAaTOJOTHYECKUM (T€MOTJIOOHMH, 3PUTPOIMTHI, JIEHKOIUTHI) H
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OnoxummuueckuM (00K OeoK, anbOyMHHBL, INIOOYJIHHBI) MapamMeTpax. Pe3ynbraTsl mokaszaiu, 4To
BBEJIEHNE JKUBOTHOTO OelKka CcHocoOCTByeT yIydIIeHHI0O OOMEHHBIX TMPOIECCOB, O UEM
CBHJCTENIBCTBYIOT JIOCTOBEpHBIE W3MEHEHMS IIOKa3aTeliell KpOBH. YCTAHOBJIEHO, YTO Mopdo-
OMOXMMHYECKUE TTapaMeTPbl MOTYT UCTIONIB30BaThCs KaK HAAEKHbIC MHIAUKATOPHI alalTallui U 00IIero
(U3HOIOTMIECKOTO COCTOSIHUSI NITHIBI TIPH W3MEHEHHH KOPMOBOH cTpaTterud. llomydeHHble TaHHBIC
UMEIOT TPAKTUYECKYIO 3HAYMMOCTD IIPU Pa3pabOTKe PAIliOHOB JUIS MOBBIIICHHUS MPOIYKTHBHOCTH U
YCTOMYMBOCTH T'yCEel K BHEITHIM (PaKTOPaM.

JlononHuTENEHO OBUIO BBISBICHO, YTO UCIIOJIB30BaHKUE PHIOHON MYKH HOJOXKUTENBHO BIUACT Ha
0eJKOBBIIl 0OMEH U MMOTEHIMAIBHO CIOCOOCTBYET YIyUIIEHHIO IPUPOCTOB JKUBOI Macchl. Pe3ynbTars
MOTYT OBITH NPUMEHEHBI B CHCTEME IPOMBIIUICHHOTO NTHIEBOICTBA UISI ONTHMH3ALUHA KOPMIICHHS
BOJIOILIABAOIIEH MITULLBL.
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