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BASULIFOR PROBIOTIC SUPPLEMENT,
ITS IMPACT ON BODY AND PRODUCTIVITY OF YOUNG QUAILS

Abstract. For the first time, on the basis of comprehensive research, the feasibility of using Basulifor domestic
probiotic supplement in the growing technology of quail was scientifically grounded and experimentally proved. The
feed additive contributed to an increase in the number of erythrocytes in the blood of birds by 5.20-5.69% (P<0.05),
hemoglobin concentration - by 3.80-4.48 (P<0.05), the amount of total protein in serum blood - by 3.89-6.66%
(P<0.05), gamma globulins - by 7.29-8.03% (P<0.01), class A immunoglobulins - by 11.50-15.30% (P<0.01), IgM -
by 7.14-10.70% (P<0.01), IgG - by 6.54-6.80% (P<0.01), birds' preservation - 93.0 to 97.34% (P<0.01).It was
established that the 1st and 2nd experimental groups quails surpassed their peers in control in live weight by 5.30 and
10.50 g (P<0.05), the average daily gain was 0.08 and 0.17 g. Killing yield of quails against the background of the
use of feed supplement was higher by 1.97% and 3.76% (P<0.05) rather than in the control group. Quail meat samp-
les of the 1st experimental group treated with ozone-air mixture at a dose of 5 mg/m’, without losing their quality
indicators, remained for 18.00+0.36 days, and in the 2nd experimental group when processing meat samples with
ozone in a dose of 10 mg/m’ - for 24.00+0.53 days. Compared with the control batch of meat, these indicators in the
experimental groups were higher by 12.0 and 18.0 days (P<0.01). The novelty of the obtained data is confirmed by
the fact that for the first time the feasibility of correcting the morphological, biochemical, and immune status of the
body, increasing the preservation, productivity and quality of meat products of young quails by using Basulifor
probiotic feed additive has been proved.

Keywords: quail, Basulifor feed supplement; immunoglobulins; growth; productivity; meat quality.

Introduction. In recent years, in Russia quail farming has been widely distributed, because the pro-
ducts are valued not only in quality, but also in a short period of reproduction. Being one of the important
branches of the poultry industry, quail farming was created as a complex system, providing processes
from poultry reproduction to the production of finished products, and sale. Quails, unlike other birds, have
several distinctive advantages: they have a high temperature, an intense metabolism, a small size, a high
precocity, and egg production capacity. In Germany, France, Great Britain, Italy, Canada, quail products
are valued so highly that special farms are organized for the production of their products [1-8].

The development and implementation of efficient technologies for keeping, feeding and servicing
birds into the production process, although it allows to increase productivity, improve the quality of the
products and profitability of the industry as a whole, however, it often violates the relationship of the bird
organism with the environment and traditional conditions of keeping and feeding established during the
phylogeny. Processing methods of modern poultry complexes, irrational use of antibacterial drugs cause a
violation of metabolism, reduce the resistance of the quail body, which ultimately leads to high morbidity
and low productivity. In such conditions, the nature of the bird and the physiological features of the orga-
nism are not able to vary as quickly as the conditions of keeping, feeding and the poultry technology as a
whole. Often the bird cannot avoid the action of stress factors, adapt to changing environmental
conditions, which leads to various functional disorders and diseases [9-14].
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In the light of the above, the development and introduction of new domestic probiotic feed sup-
plement to the manufacturing technology of dietary meat of young quails to enhance the body's protective
and adaptive mechanisms to the environmental conditions and realize the bioresource potential of the meat
qualities of young quails is a topical issue.

The aim of this work is a scientific substantiation of the use of the Basulifor supplement to activate
nonspecific resistance and productive potential of young quails.

Material and methods. Experimental studies were conducted in the poultry farm of Tsivilsky district
of the Chuvash Republic in accordance with the research plan of the Chuvash State Agricultural Academy,
and the material processing was carried out in the Chuvash Republican Veterinary Laboratory of the State
Veterinary Service of the Chuvash Republic and in the laboratory of the Department of Morphology,
Obstetrics and Therapy of the Chuvash State Agricultural Academy in the period from 2014 to 2017.

The objects of research were quails of the Japanese breed of the egg direction from 1-day to 60-day-
old age and quail meat. In the scientific and economic experience, three groups were formed based on the
principle of pairs-analogues taking into account the clinical and physiological state, age and live weight of
300 birds (150 females and 150 males) in each group.In order to improve the reproductive qualities of the
Japanese quail breed and the productive potential of birds the Basulifor probiotic feed supplement was
used. Quails of the 1st experimental group were fed with Basulifor at a dose of 0.2 g/kg of feed from 1 to
60 days of age; of the 2nd experimental group - with Basulifor at a dose of 0.3 g/kg in the same terms, in
the control group the feed additive was not introduced.

Basulifor is a probiotic feed supplement containing the microbial mass of living natural strains of
Bacillus subtilis and Bacillus licheniformis microorganisms in an optimal ratio, producing digestive
enzymes, amino acids and B vitamins. The number of microbial cells in the feed additive is 1x109 CFU.
In appearance, the drug is a powder of gray color, a sweetish taste, with a weak fermented milk smell,
easily soluble in water.

Probiotic feed preparations and additives are used to improve the digestibility of feed, increase the
natural resistance of farm animals, birds, fish and fur animals. Basulifor is available in dry and liquid
forms, is a high-tech product, convenient to use. The drug does not lose its beneficial qualities when
expanding and pelletizing the forage. It has no adverse effect on the organism of animals and birds.
Contraindications to the use of feed additives were not found [15-17].

The study of the clinical and physiological state, growth and development, the morphological, bio-
chemical and immunological compositions of the quail blood was performed on the 1st, 15th, 30th, 45th,
and 60th days of their life according to modern generally accepted methods in veterinary medicine. After
killing birds of the control and experimental groups at the age of 60 days, we conducted a veterinary and
sanitary examination of meat.

Results. It has been established that the microclimate parameters in premises for growing quails
corresponded to zoohygienic norms. In the cages where the quails of the control and experimental groups
were kept, at a floor housing, the air temperature in the premises was 27.10+0.18 °C, at the cage housing -
24.00+0.15 °C. The relative humidity of the air in the room was 61.40+0.16% at floor housing, and
68.70+0.24% with cage housing. The air velocity at the floor housing was 0.13+0.01 m/s, at the cage
housing - 0.17+0.05 m/s. The concentration of carbon dioxide in the air of the premises for quails with
the floor housing was 0.07£0.01%, the content of ammonia - 2.78+0.02 mg/m’, hydrogen sulfide -
1.87+0.04 mg/m’.

The applied Basulifor probiotic feed supplement influenced the morphological profile of birds. At the
age of 15 days, the number of erythrocytes in the blood of quails of the 1st experimental group was signi-
ficantly higher by 2.65% (P<0.05) compared to the control analogues, of the 2nd experimental group - by
3.07% (P<0.05). At 30-, 45-, and 60-day-old age, the number of erythrocytes was also higher in the blood
of birds of the 1st experimental group by 2.23%, 3.32 and 5.20% (P<0.05)than the control indicator, of the
2nd experimental - by 3.71%, 5.53, 6.59% (P<0.05), respectively.

The hemoglobin concentration in the quail blood of the 1st experimental group at 15-, 30-, 45-day-
old age was higher than the control indicator by 2.19, 2.14 and 3.05% (P<0.05), respectively, and in the
quail blood of the 2nd experimental group —higher by 1.46, 3.38 and 3.85% (P<0.05). At the age of
60 days, the concentration of hemoglobin in the blood of the 1st and 2nd experimental groups quails also
turned out to be higher than the control indicator by 3.84 and 4.48% (P<0.5), but this excess did not have
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statistical validity. The number of leukocytes in the blood of birds in the experimental groups was lower
by 2.65-2.91%compared with the control analogues, however the value of this indicator did not go beyond
the limits of physiological norms.

Against the background of introduction to the basicdiet of the tested feed additive in the initial period
of postnatal ontogenesis, a significant increase in the serum level of total protein is observed due to streng-
thening of the concentration of albumin and globulin fractions (table 1).

Table 1 — Total protein and its fractions in the blood serum of young quails

Bird Age, Indicator, g/l
groups days Total protein Albumins Alpha-globulins | Beta-globulins | Gamma-globulins
1 28.54+0.48 10.96+0.13 2.18+0.05 2.15+0.05 8.46+0.07
15 32.44+0.12 12.18+0.27 2.39+0.10 3.99+0.04 10.96+0.34
Control 30 36.18+0.67 12.10+0.15 3.85+0.14 4.10£0.11 11.15+0.33
45 38.24+0.45 12.13+0.25 4.11£0.15 4.56+0.16 11.85+0.08*
60 40.18+0.24 14.15+0.08 5.13+0.19 5.11+0.17 13.01+0.09
1 30.27+0.51 11.85+0.16 2.45+0.12 2.86+0.13 10.18+0.14
15 33.31+£0.20* 12.46+0.10 2.48+0.17 4.03+0.07 11.18+0.17*
1* experimental 30 37.25+0.40%* 12.48+0.14 3.97+0.14 4.17+0.17 11.76+0.38
45 39.3240.32%%* 12.49+0.12%** 4.28+0.21** 5.85+0.22 12.48+0.19
60 41.86+0.25%* 14.48+0.11** 5.4340.23%%* 6.19+0.23 14.15+0.17
1 30.72+0.54 11.93+0.18 2.44+0.13 3.11+0.13 10.24+0.15
15 33.30+0.20%* 12.67+0.11 2.50+0.13 4.05+0.06 11.92+0.42%*
ond experimental 30 37.714+0.42%%* 12.74+0.17 3.99+0.14 4.96+0.21 11.84+0.18
45 39.73+0.37** 13.25+0.13%* 4.3540.22%* 5.28+0.20 13.13£0.18
60 41.15+0.28** 16.18+0.14** 5.5340.23%* 7.41£0.25 14.79+0.19
* P <0.05; **P <0.01.

The increase in the albumin fraction of the protein was observed from the age of 45 days, although it
has a significant value, but at the level of the first threshold of reliability (P<0.05). An advance in the
globulin fraction of the protein has been observed since the age of 15 days and with a more pronounced
value. The growth of this indicator was mainly due to the gamma-globulin fraction, a significant increase
in which amounted to 8.76-13.68% (P<0.01) on the 60th day in the experimental groups of birds,
compared to the control group.

The results of the immunological study of quail blood indicate that the introduction into the main
ration of birds in the initial period of postnatal ontogenesis of Basulifor probiotic promotes the activation
of humoral factors of nonspecific resistance of the organism. Thus, in the experimental group of quails
(table 2), compared with the control analogues, there is a significant increase in the level of immu-
noglobulins of the “IgA” classes by 11.53-12.23% (P<0.01), Ig “M” - by 7.14-10.71% (P<0.01), Ig "G" -
by 6.54-6.80% (P<0.01), which indicates an enhancement in the resistance of their organism to adverse
environmental factors and, as a result, the genetically established productive potential is more fully
realized.

Table 2 — Dynamics of immunoglobulins and quail blood serum intracellular enzymes

Indicator Bird group
Ig «A» immunoglobulins 0.26+0.01 0.29+0.01* 0.31+0.02*
Ig «M» immunoglobulins 0.28+0.02 0.30+0.03 0.31+0.02
Ig «G» immunoglobulins 3.82+0.12 4.07+0.11 4.08+0.14
Alanine aminotransferase (ALAT), u/l 93.40+1.01 81.00+1.16** 76.50+1.02%*
Alanine aminotransferase (ASAT), w/l 355.80+4.65 338.48+3.36* 320.48+3.09*
*P < 0.05,**P <0.01.
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Studies have shown that the probiotic feed supplement had a definite influence on the activity of the
intracellular enzymes of the blood serum of birds - alanine aminotransferase (ALAT) and aspartate
transaminase (ASAT), mainly in the direction of lowering them.

As a result of the use of Basulifor, the ALAT concentration in blood serum of the 1st experimental
group of birds decreased by an average of 12.40 units/l by the 45 day of the experiment compared to the
analogues in the control; of the 2nd group - by 16 units/l, the ASAT index of quails in the 1st experimental
group, in relation to the control, was also lower on average by 17.32 units/l (P<0.05), and in the 2nd expe-
rimental group - by 15.32 units/l (P<0.05). At the same time, the content of these enzymes in the blood
serum of the experimental quails, compared with the intact birds, did not go beyond the limits of phy-
siological fluctuations.

Application in the technology for growing quails of Basulifor probiotic feed supplement stimulates
their growth and development. The live weight of the quails of all three groups naturally grew during the
whole experimental period (table 3).

Table 3 — Growth and Development Dynamics of young quails

Age, Bird group
days Control Ist experimental 2ndexperimental
Live weight, g
1 8.34+0.12 8.31+0.10 8.33+0.11
15 74.00+0.68 75.51+0.12* 78.16+0.72*
30 118.13+0.11 123.32+0.12* 125.18+0.15*
45 127.41+0.13 135.1840.19** 140.1440.17**
60 138.56+0.25 148.53+0.27%* 149.154+0.27**
Average daily gain, g
1 _ _ _
15 4.37+0.04 4.51+0.06* 4.57+0.07*
30 3.66+0.03 3.83+0.04* 3.89+0.05*
45 2.64+0.02 2.81£0.02%* 2.83+0.03**
60 2.17+0.01 2.31£0.01%* 2.34+0.02%**
*P <0.05, **P < 0.01.

Thus, with equal live weight at birth, in quails of the control group at the age of 30 days it averaged
of 118.13+0.11 g, at 60-day-old age it was 138.56+0.25 g. The live weight of quails of the 1st and the 2nd
experimental groups were significantly more than the same indicator in the control group at the age of
30 days by 4.39% and 5.96% (P<0.05), at the age of 60 days - by 6.83% and 7.64% (P<0.01). The average
daily weight gain of quails in the control group at 15, 30, 45, and 60 days of life were equal to 4.37+0.04
g, 3.66+0.03 g, 2.64+0.02 g, 2.17+£0.01 g, in the 1st experimental group quails these indicators exceeded
the control analogues by 3.20, 4.64, 6.43, 6.45% (P<0.05), in the 2nd experimental group —excess by 4.57,
6.28,7.19, 7.83% (P<0.05, 0.01).

Consequently, the revealed tendency to increase in live weight and average daily gains in quail of the
experimental groups, compared with control analogues, indicates a growth-promoting effect on the
organism of birds by new Basulifor probiotic feed additive.

In quails-layers of the experimental groups, in which the tested feed additive was added to the
basicdiet, unlike with the control analogues, egg-laying started a few days earlier (table 4).

The beginning of egg-laying in quails of the control group was observed at 48-day-old age, in the first
experimental group - at 44-day-old age, and in the second experimental group - at 43-day-old age. Against
the background of the use of the feed additive in the experimental groups of birds, comparing with the
control, the age of onset of egg laying was significantly reduced by 4 and 5 days. The egg production
capacity per the average quail in the experimental groups was higher on average by 3.84 and 4.80%
(P<0.05). There was also an increase in the number of standardized eggs in the experimental groups of
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Table 4 — Dynamics of egg production capacity in quails using Basulifor probiotic feed additive

) Bird group
Indicators - -
control 1st experimental 2nd experimental
Number of quails-layers, heads 50 50 50
Start of egg laying, age, days 48+1.24 44.00+1.29* 43.00+1.2*
Egg production capacity per average quail-layer, pieces 38 42 44
Number of eggs, %
standardized 68.56+0.90 73.57+0.75* 74.04+0.81%*
large 8.10+0.04 17.02+0.12* 16.04+0.21%*
small 17.96+0.20 6.88+0.05%* 6.82+0.11%*
cracked 2.82+0.04 1.12+0.01 0.96+0.03
shell-less 2.56+0.03 0.94+0.04 0.83+0.01
average weight of 1 egg 13.39+0.04 14.16+0.02 14.28+0.02
*P < 0.05.

birds compared to the control by 7.31 and 8.00% (P<0.01), large eggs almost doubled. In addition, the use
of this feed supplement promoted to an increase in high-quality products. Reject (cracked and shell-less
eggs) in the experimental groups of birds composed 1.02-0.96% (P<0.05) and 0.94-0.83% (P<0.05),
while in the control group of birds, this indicator was at the level of 2.82-2.56%. The weight of eggs in
quails of the first and second experimental groups, comparing with the control, was higher on average by
5.75% and 6.64% (P<0.05).

The studies have shown that the fertilizartion rate of eggs in quails-layers of the control group was
75.0% (table 5), and in the first and second experimental groups, with the use of the Basulifor probiotic
feed supplement in the bird diet, this figure was 77.00% and 77.52% respectively (P<0.05). In the first
experimental group, as a result of using Basulifor, 87 heads of young quails were obtained or 5.93%
(P<0.05) and 7.36% (P<0.05) more. The hatchability of quails in the experimental groups exceeded that of
the intact group by average of 3.12% and 3.52% (P<0.05).

Table 5 — Quail egg incubation rate

) Bird group
Indicators - .
control 1st experimental 2nd experimental

Put egg carriers,pieces 5 5 5
Number of eggs in the carrier, pieces 420 420 420
Laideggs, total, pieces 2100 2100 2100
of whichfertilized, pieces 1575 1617 1628
Gothealthyquails, heads 1466 1553 1574
Hatchabilityofyoungquails, % 93.06 96.18%* 96.58%*
Preservation of quails up to 30-day-old age:
heads 1379 1508* 1543*
inpercents 94.06 97.10* 98.03*
*P <0.05.

At the age of 60 days, a control killing of 10 quails from each group was conducted (table 6). Poultry
killing was carried out in the killing room of the poultry enterprise in accordance with the rules of vete-
rinary inspection of killed birds and veterinary and sanitary examination of meat and meat products [19].

As can be seen from the table, the killing yield in control quails was 65.35%. In addition to the
absolute increase in the weight of the eviscerated quail carcass with the use of a probiotic feed additive,
the killing yieldwas also increased. Thus, this indicator in quails of the 1st and 2nd experimental groups
had a value of 66.64% and 67.81%, which is 1.29% and 2.46% more than the control indicator.
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Table 6 — The morphological composition of the carcasses of young quails

) Bird group
Indicators
control 1st experimental 2nd experimental
Pre-killing weight, g 138.56+0.25 143.89+0.27** 149.15+0.27**
Weight of the eviscerated carcass, g 90.56+0.11 95.89+0.12* 101.15+0.14%*
Killing yield, % 65.35+0.08 66.64+0.09* 67.81+0.10*
Muscletissue, % 34.65+0.41 36.71£0.55%* 36.98+0.59*
Fattissue, % 10.28+0.20 9.32+0.18* 9.48+0.20*
Bonetissue, % 13.44+0.16 14.12+0.18* 14.15+0.20*
*P <0.05; **P <0.01.

The content of muscle tissue in the carcasses of birds of the first and second experimental groups was
higher by 2.06-2.33% (P<0.05) than in the control group. In the carcasses of young quails of the tested
groups, the fat tissue content, on the contrary, was lower by 0.96-0.80% (P<0.05), the amount of bone
tissue was higher by 0.68-0.71% (P<0.05), respectively.

The chemical composition of the meat of young quails in the experienced groups differed slightly
from those of the control group. The moisture content in the poultry meat of the experimental groups,
compared with the control analogues, was lower by 1.62-1.46% (P<0.05), the protein content - higher by
1.41-1.63% (P<0, 05), the dry matter - higher by 1.42-1.54% (P<0.05). The quantitative content of crude
fat in the meat of experimental and control birds was almost the same and did not have a significant
difference.

In the course of the test survey, two series of experiments on the ozonation of quail carcasses were
conducted. Each series of experiments have lasted for 30 days. Experienced carcasses of young quails
were treated with the ozone-air mixture in non-frozen form. For this, a domestic ozonizer of the “Pozi-
tron-3 Air 1” brand was used.

Samples of meat from control and experimental carcasses were kept chilled for 5 minutes, then tested
batches of carcasses were placed in a glass dish, where they were subjected to ozone treatment. In view of
the fact that ozone is 2.5 times heavier than air, the ozonizer was placed above meat samples at a distance
of 50 cm. In the first series of experiments, carcasses of quail meat were treated with an ozone-air mixture
at a dose of 5 mg/m’ with an exposure of 4 hours for 3 days, and in the second series of experiments - at a
dose of 10 mg/m’ for 4 hours for 4 days. After treatment with an ozone-air mixture, the meat samples were
stored in a refrigerating chamber on slatted floors at a temperature of + 4 °C and a relative humidity of
80-85%.

The studies have shown that quail meat samples of the first group treated with ozone-air mixture at a
dose of 5.0 mg/m’, without losing their quality indicators, was reliably preserved for 18.00+36 days
(P<0.05), and in the second experimental group when treating samples of meat with ozone at a dose of
10 mg/m’—for 24.00+0.53 days (P<0.01).Comparing with the control batch of meat, these indicators in the
experimental groups were higher on average by 12 and 18 days. Treatment of young quail meat samples
with ozone-air mixture had a positive impact on its preservation and shelf life. So, after ozonation, the
preservation of chilled meat (+ 4°C) increased by 3-4 times. The maximum shelf life of samples from the
control carcasses was 6.00+0.48 days, the carcasses were yellow, which is not characteristic of fresh meat,
and there was also a musty putrefactive smell.

Discussion. The research results showed that the Basulifor probiotic feed additive contributed to the
intensification of the growth rate of young quails. Thus, the average daily weight gain in quails of the
control group at 7 days of age was 4.66+0.04 g. In the experimental groups of birds, unlike with the con-
trol analogues, this indicator in the specified age cycle was significantly higher on average by 2.57%
(P<0.05) and 3.00% (P<0.05). At an older age i.e. at 14 and 28 days of age, the average daily weight gain
in birds of the tested groups exceeded that of the intact group by an average of 4.02—4.66% and 4.20—
4.62% (P<0.05).The most intensive raise in this indicator, both in the control and experimental quails,
occurred at the age of 42 and 56 days. Thus, in the indicated age cycles, this index in the control group of
birds was characterized by 4.85+0.05 and 4.88+0.06 grams. At the same time, against the background of
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using the probiotic feed additive in the ration, in birds of the experimental groups compared with the
analogues in the control, the average daily weight gain was higher by 4.53 - 4.94% (P<0.01) and 5.32 -
6.14% (P<0.01).

Some researchers explain the increase in live weight of experimental birds under the influence of
probiotic preparations by the fact that young quails acquire higher coefficients of nutrient digestibility,
absorption, and their accessibility [18, 19].

The Basulifor feed additive promoted the increase in the pre-killing weight in experimental birds. So,
this indicator in young quails of the 1st experimental group, compared with the control analogues, was
higher by 5.62% (P<0.01), in the second experimental group - by 6.12% (P<0.01), carcass weight indi-
cator —higher by 7.18% (P<0.01) and 7.51% (P<0.01), killing yield - by 0.60 - 1.02% (P<0.05).

The content of muscle tissue in the carcasses of birds of the first and second experimental groups was
2.06 - 2.33% higher (P<0.05) than in the control. On the contrary, in the young quail carcasses of the
experimental groups, the fat tissue content was lower by 0.80-0.90% than in the control group (P<0.05),
the amount of bone tissue was higher by 0.68-0.71% (P<0.05) respectively. The chemical parameters of
meat in birds of the experimental groups differed slightly from the control group.

The moisture content in the poultry meat of the experimental groups was lower by 1.62-1.46%
(P<0.05) than in the control group, the protein content was more by 1.46-1.63% (P<0.05), the dry matter -
more by 1.42-1.54% (P<0.05), respectively. The quantitative content of crude fat in the meat of experi-
mental and control birds was almost the same and did not have a significant difference.

Studies have shown that after ozonation sessions, samples of experimental meat differed in quality
indicators from those of control ones. Samples from experimental groups had a weak-dry crust and a light-
white color, the consistency was soft, weakly elastic, at finger pressing on the meat surface, a dimple
appeared, which quickly leveled. The muscles in the cut were slightly moisty and did not leave a wet spot
on the filter paper. The broths cooked from experimental meat samples were light, fragrant, and an accu-
mulation of fat drops was observed on the surface. The pH of the meat of young quails was 5.66+=0.01 and
5.74+0.03, the reaction to ammonia with Nessler's reagent was negative, to peroxidase - positive, and to
sulfuric acid copper - negative.

The furtherin vestigations showed that the quailmeat samples from the 1%group treated with ozone-air
mixture at a dose of 5 mg/m’,withoutlosingits qualitative indicators, were truly preserved for18+0.36 days
(P<0.01), and the meat samples from the 2™ group with a ozone treatment at a dose of 10 mg/m’ were
preserved for 24+0.53 days (P<0.01). In comparison with control meat, the specified indicators in the
tested groups turned out to be higher on 12 and 18 days (table 1). The treated meat samples with ozone-
airmixturehada positive impact on their preservation and shelf life. So, after ozonation, the preservation of
chilled meat (+4°C) increased by 3-4 times. The maximum shelf life of samples from control carcasses
was 6+0.48 days, the carcasses were yellow, which is not characteristic of fresh meat, and there was alsoa
musty putrefactive smell.

The egg production capacity of birds, including quails, is an important indicator of poultry farming.
The beginning of egg laying in quails of the control group was observed at the age of 48.00+1.24 days, in
quails of the first experimental group - at the age of 44.00+£1.29 days, of the second experimental group -
at the age of 43.00+1.22 days. Against the background of the use of the feed supplement in the tested
groups of birds, compared with the control group, the age of onset of egg laying was significantly reduced
by 4 and 5 days. The egg production capacity per the average quail-layer of the experimental groups, in
relation to the control quails, was higher on average by 3.84 and 4.80% (P<0.05). As can be seen from the
presented analysis, in the second tested group, when using the additive at a dose of 0.2 g/kg of feed, the
specified indicator was slightly higher by an average of 2.81% (P <0.05) in contrast to the birds of the first
tested group, which received the feed additive at a dose of 0.1 g/kg.

There has been observed an increase in the number of standardized eggs in the experimental groups
of birds by 7.31% and 8.00% (P<0.05), compared to the control, the number of large eggs almost doubled.
In addition, the use of this feed supplement contributed to an improvement of high-quality products. The
percentage of reject (cracked and shell-less eggs) in the tested groups was 1.02-0 96% (P<0.05) and 0.94-
0.83% (P<0.05), while in the control group of birds, this indicator was characterized by 2.82-2.56%. The
weight of quail eggs of the first and second experimental groups, compared with the control, was higher
on average by 5.75% and 6.64% (P<0.05), respectively. When using probiotic preparations, similar results
were obtained by other researchers [20-23].
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According to some scholars, resistance is one of the most important functional characteristics of the
organism and is an indicator of its resistance to diverse effects [23]. It is based on the mechanisms that
have been formed in the process of evolution, fixed by natural selection and they determine the adaptive
form of the reaction of one or another individual or species as a whole. The problem of the study of the
effect of probiotic preparations based on spore-forming bacteria on thebody nonspecific resistance of bird
in recent years has received adequate consideration. Scientific and economic interest in them is due to the
ability of these bacteria in the gastrointestinal tract of birds to synthesize the digestive enzymes, hormo-
nes, and other biologically active substances, which contribute to the activation of the body’s defense
mechanisms[21].

The use of the Basulifor feed additive contributed to growth in the level of class “A” immuno-
globulins in the blood serum of birds. So, with the application of the specified feed additive, in the serum
of the first tested quail group, compared to the control analogues, by the 45th day of the experiment the
level of class A immunoglobulins significantly raised by 20% and 29% (P<0.05).Also while using the feed
additive the growth of class Ig “M” immunoglobulins in the blood serum of the experienced quails,
compared with the controlanalogues, ranged from 0.28+0.02 to 0.31+0.04 g/1 (P<0.05), and the growth of
class Ig "G" immunoglobulins - from 3.82+0.12 to 4.08+0.14 g/1 (P<0.05).

Summary:

1. The use of the ozonizerpromotes the optimization of the basic parameters of the microclimate in
the premises for growing quails. This significantly reduces the concentration of water vapor and harmful
gases.

2. Basulifor probiotic feed additive activates morphological, biochemical, and immunological para-
meters of blood and serum, which leads to the growth of egg and meat productivity and preservation of
young quails.

3. The ozone-air mixture allows extending the shelf life of the quail meat without a significant
reduction in its quality indicators. According to some researchers, ozone has a high bactericidal activity
and extends the shelf life of meat and meat food [22].

Conclusions.

1. Under the influence of the Basulifor probiotic feed supplement, the growth and development of
young quails were activated. On the 14th and 28th day, the average daily gain in live weight in birds of the
experimental groups exceeded the same indicator of the intact group by an average of 4.02—4.66%
(P<0.05) and 4.20-4.62% (P<0.05). The highest productivity in quails was recorded in the second
experimental group, where the tested feed additive was used at a dose of 0.3 g/kg. Thus, the live weight of
the quail of this group, in the phase of completion of the production experience, in relation to the control
analogues, was significantly higher by 12.94 g (P<0.01) or by 4.67%.

2. Quail meat samples of the first group, treated with ozone-air mixture at a dose of 5 mg/m’, without
losing their quality indicators, were truly preserved for 18+0.36 days (P<0.01), and in the second expe-
rimental group, at treatment of meat samples with ozone at a dose of 10 mg/m3 - for 24+0.53 days
(P<0.01). Compared with the control meat, these indicators in the tested groups were higher on average by
12 and 18 days. After ozonation, the preservation of chilled meat (+4°C) increased by 3-4 times. Introduc-
tion to the basic diet of quail-layer of the Basulifor probiotic feed additive stimulates egg productivity in
quails by 3.84-4.80% (P<0.05).

3. When using the probiotic feed additive, the concentration of alanine aminotransferase in the blood
serum of birds of the first experimental group significantly decreased by an average of 12.40 units/I
(P<0.05) by the 45 day of experience, compared with the control analogs, in birds of the second experi-
mental group - by 16.9 units/l (P<0.05), the level of aspartate aminotransferase in quails of the first tested
group was also lower on average by 17.32 units/l (P<0.05), and in the second experimental group - by
15.32 units/l (P<0.05).

4. When using the Basulifor probiotic feed additive, there was an increase in the tested groups by the
45 day of the experiment of the level of the class “A” immunoglobulin by 20% and 29% (P<0.05). The
growth of the class Ig "M" immunoglobulins in the serum of the experienced quails ranged from
0.28+0.02 to 0.31+0.04 g/1 (P<0.05), and the class Ig "G" immunoglobulins - from 3.82+0 to 4.08+0.14 g/
(P<0.05).
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5. Studies and obtained results showed that under the influence of probiotic feed additive in the blood
of quails at the level of physiological norms, the concentration of erythrocytes, hemoglobin increases, the
level of leukocytes decreases, and the content of total protein and its fractions increases, which testifies
that there are no negative effects on the quail body from the probiotic feed supplement.

Recommendations. In order to realize the bio-resource potential of the body, in industrial quailing
for the purpose of activation of nonspecific resistance, increasing the intensity of weight gain, preserving
the young quail and increasing the egg productivity of quails, as well as improving the quality indicators
of meat and egg productivity, it is recommended to introduce Basulifor in the basic diet at a dose of
0.3 g/kg of feed containing the microbial mass of living natural strains of Bacillus subtilis and Bacillus
licheniformis microorganisms in the optimal ratio, producing digestive enzymes, amino acids and B
vitamins.

H. A. AneKceeB', B.T. CeMeHOBl, . A. BaﬁM¥KaH0B2, B. A. AJIeKceeB',
H. B. EBrokumos', A. B. SIkumos’, A. B. Oﬁyxona1

"YKoraps! 6inim Gepyin (esepanabk MEMIEKeTTiK GI0IKeTTIK Oitiv Gepy Mekemeci
«UyBam MEeMIIEKETTIK aybUIIapyalibUIbIK aKaJIeMHSCHD),
Yebokcapsl, Yysam Pecrry6imkacel, Peceid,
*«Ka3aK yITThIK arpapiblK YHHBEPCHTETi» KOMMEPLHSUIBIK eMeC aKIIHOHEPIIiK KOFaMBl,
Anmarsl, Kazakcran

IMPOBUOTHUKAJIBIK BACYJIM®OP A3BIK KOCITACBIHBIH
BOJEHE OHIMJALJIITT MEH OHbIH OPI'AHU3IMIHE 9CEPI

AHHOTanusi. AnFai per KeleHni 3epTreyiep Herizinae bacynudop ecipy TEXHOIOTHICHIHIA OTAHIBIK MIPO-
OMOTHKAJIBIK a3bIK KOCIIACHIH MaialaHy MYMKIHIITT FBUIBIMUA HET13JIC/ITCH JKOHE IKCIEPHUMEHTANIBI TYPAC JQJICII-
JeHIi. A3BIK KOCIIAChl SPUTPOIMTH CaHBIHBIH KebOerine okenai 5,20-5,69% (P <0,05), reMorioOMHHIH KOHIICHTpA-
musicer 3,80-4,48 (P <0,05), kaH capbICYBIHIAFbl aKybI3Iap.IbIH KaJbl caHbl KaH - 3,89-6,66% (P <0,05), ramma-
robynmuuzaep - 7,29-8,03% (P <0,01), A xnacceiHgarsl uMMmyHornoOymuaaep - 11,50-15, Ig M - 7,14-10,70%
(P <0,01), Ig G - 6,54-6,80% (P <0,01) , xycrapusix Kayincizairi 93,0% -nan 97,34%-ra neiiin (P <0,01). 1-mri xoHe
2-m1i SKCIEPUMEHTANIBIK TONTapasiH Tipi camMakTa 5,30 skone 10,50 T (P <0,05) Tipi cammaxTa e3mepiHiH Kyp-
JTaCTaphIHAH achI TYCETIHIITI aHBIKTANIBI, opTama KyHaik ecy 0,08 sxoHe 0,17 T 60mmbpl. A3BIK KOCTIACHIH KOJIIAHY
asiceiHAa OenleHe eTiHiH Ta3a canMarsl, 1,97% -ra xonHe 3,76% -ra (P <0,05) sxorapsl 6ommel. 5 Mr / M3 mo3ana 030H
MeH aya KOCIIaCBIH apajlaCTHIPBIN OHACHTIH SKCIIEPHIMEHTAIBAB! TONTHH 06/1eHe eTiHIH YITriiepi oJapaslH CalalbIk
KepceTkimTepin xorantmait 18.00 = 0.36 KyH Kanmsl, aj eKiHIIi ChIHAK TOOBIHAA €T ChIHAaMaJIapbIH OHJCY Ke3iHIe
10 mr/m® mo3ama o30H - 24,00 + 0,53 kyH. Er 0aKpUIay MapTHUACBIMEH CAJBICTBHIPFaH/A 3KCIIEPHUMEHTAABI TOITap-
narel Oyn kepcerkimTep 12,0 xone 18,0 kynne xorapbl 6osapl (P <0,01). AnblHFaH MONIMETTEpPAIH JKaHAJIBIFBI
aJFall peT OpraHu3MHIH MOP(OJIOTUSUIBIK, ONOXUMUSITBIK )KOHE UMMYH/IBIK JKai-KYyHiH Ty3eTy, kac OejeHenepaiH eT
OHIMJIEPiHIH KayilCi3JiriH, eHIMAUIIrI MEH camachlH JXOrapbuiarynsl bacynngop npoOHMOTHKANIBIK KocHallapblH
KOJIJTaHY apKBUTBI AONCIACHII.

Tyiiin ce3nep: OeneHe; a3bIk Kocnackl bacynudop; uMMyHOTrII00YIMHAED; ©6CYi; OHIMILIIK; €T canachl.

H. A. Anekcees', B. I'. Cemenos’, JI. A. BaﬁMyKaHOBZ, B. A. Ajekcees',
H. B. EBgokumos’, A. B. SIkumos', A. B. O6yxoa'

1qDe;[epam,Hoe roCyJapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHIE BBICIIET0 00pa30BaHuUs
«UyBarckast roCyJapCTBEHHAs CEIIbCKOXO3SIMCTBEHHAS akaaeMusy, Yebokcapsl, Poccus,
2H€K0MMep'-IeCK0€ aKHoHepHoe o0mecTBo«Ka3axckuil HallMOHAIBHBIN arpapHbIil yHUBEPCUTETY,
Anmarel, Kazaxcran

IMPOBUOTHYECKAS KOPMOBAS TOBABKA BACYJIN®OP,
EE BJIMSIHUE HA OPTAHMU3M U TIPOAYKTUBHOCTbD IEPEIIEJIAT

AHHoTanus. BriepBrle Ha OCHOBE KOMIUICKCHBIX HCCJIEHOBaHHH HAy4HO OOOCHOBaHA U JKCIEPUMEHTAIBHO
JTOKa3aHa Ieecoo0pa3sHOCTh MCIOJIH30BAHUS OTEUSCTBEHHOW MPOOMOTHYECKON KOpPMOBOH noOaBku bacymmdop B
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TEXHOJIOTHH BhIpaIuBaHus nepeneinst. Kopmosas 1o6aBka crioco6CTBOBaIA TOBBIIEHUIO KOJIMYECTBA SPUTPOIIUTOB
B KpoBH ntu1l Ha 5,20-5,69% (P<0,05), konnenTpanun remoriaodnna — Ha 3,80-4,48 (P<0,05), xommdaecTtBa obmero
Oenka B CBIBOPOTKE KpoBH — Ha 3,89-6,66% (P<0,05), ramma-riiobynuHoB — Ha 7,29-8,03% (P<0,01), mMMmyHOTTIO0Y-
nuHOB knmaccoB A— Ha 11,50-15,30% (P<0,01), Ig M — na 7,14-10,70% (P<0,01), IgG — Ha 6,54-6,80% (P<0,01),
coxpanHoct nturl ot 93,0 mo 97,34% (P<0,01). Ycranoieno, uto mepemnenara 1-if U 2-i ONBITHBIX TPYII Ipe-
BOCXOJIWJIN CBEPCTHHKOB B KOHTpOJIE 10 *)uBoH Macce Ha 5,30 u 10,50 r (P<0,05), cpenHecyTO9YHOMY IpUPOCTY — Ha
0,08 1 0,17 r. Y0oiinblii BbIXOJ mepenensT Ha (poHe MPUMEHEHHs KOPMOBO# N00aBkK oka3zaiics Beime Ha 1,97% u
3,76% (P<0,05), Hexxenmu B KOHTpoJIe. MsICO mepenesnsT OnbITHBIX 00pa3luoB 1-i ONbITHOM rpymnmnbl, 00paboTaHHBIX
030HO-BO3/IYIIHOI CMEChIO B 03¢ 5 MI/M’, HE Tepss CBOMX KAUECTBEHHBIX [OKA3aTENeH, COXPAHSAIOCH B TEUCHHE
18,00+0,36 xHeit, a Bo 2-if OmBITHOM rpymme Hpu 06paboTKe mPo6 Msca 030HOM — B go3e 10 mr/m® — 24,00+0,53
nueit. [o cpaBHEHHMIO ¢ KOHTPOJIBHOW MapTHel Msica, yKa3aHHbIE [TOKA3aTeNM B OIBITHBIX IPyMIax ObLIM BBIIIE Ha
12,0 u 18,0 mueii (P<0,01). HoBu3Ha moy4eHHBIX IaHHBIX MOJATBEP)KAACTCS TE€M, YTO BIIEPBBIEC JOKa3aHa IIEJIECO-
00pa3HOCTh KOPPEKUMH MOPQOIOTHUECKOro, OMOXMMHYECKOTO M MMMYHHOTO CTaTyca OpPTaHW3Ma, ITOBBIIICHUS
COXpPaHHOCTH, NPOJYKTUBHOCTH M KadeCcTBa MSCHOM IPOAYKIHMH MOJIOJHSKA IIEPEereoB IyTeM IPUMEHEHUS
mpobuoTHYECKOH KOpMOBOit nobaBku bacymudop.

KiroueBble ci10oBa: neperneinsita; KopMoBas 10o6aBka bacyindop; IMMyHOTIIOOYIMHEL, POCT; IPOAYKTUBHOCTD;
Ka4ecTBO MsCa.
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