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Abstract

The current study aimed to determine the optimal dose of the enzymatic probiotic complex (Cellobacterin-T) for introduction into
the poultry diet, as well as determining the effect of this additive on the safety of poultry, productivity, and profitability of
production. Experimental studies were conducted from 2018 to 2021 in the production conditions of the Avangard poultry farm of
the Ruzaevsky Municipal District of the Republic of Mordovia, Russia. The object of the study was evaluate the dietary replacement
for chickens with the egg direction of productivity of the Brown Nick cross at the age of 5 to 14 weeks. The sample consisted of
480 heads. During the study, the optimal dose of the supplement in diets was 100 mg per 100 g of compound feed. The results of
the study indicated that the use of the enzymatic Cellobacterin-T probiotic in the diets of young Brown Nick cross could improve
the productivity and profitability of production. The results of the study are of use for manufacturers and have scientific and practical

implications.
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1. Introduction

Various feed additives contribute to the
normalization of metabolism in the body as well as an
increase in the body weight, productivity, safety, and
resistance of the body to various diseases in poultry [1].
However, the complex inclusion of individual feed additives
in the diet, such as enzymes, probiotics, and acidifiers, is not
always economically justified and can increase the cost per
unit of production [2-4]. Therefore, it is advisable to use an
optimal dosage of multifunctional feed additives as they can
play important roles during body metabolism, which leads to
an increase in the productivity of poultry and improvement of
livestock safety [2, 5]. According to the published studies, it
has been established that the industrial use of multifunctional
feed additives based on beneficial bacteria ensures the
improvement of zoo-technical and economic indicators of
poultry cultivation [6, 7], as well as the quality of the obtained
products. Many researchers have confirmed that feeding in
the optimal dosage of such additives improves the
metabolism in the body of poultry, increases their
productivity, and reduces feed costs per unit of production
[7]. In studies on complex probiotics, the obtained results
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show the considerable effect of complex probiotics on the
productivity and economic efficacy of poultry farms [8-10].
A new approach in poultry nutrition is using Enzyme-
probiotic complex addition instead of single probiotic
supplementation [11-12].

The effect of a newly developed Enzyme-Probiotic
complex (Cellobacterin-t) on broiler chickens was studied by
Ivanova et al. [13]. They reported an improvement in zoo-
technical indicators, quality of meat products, and
composition of poultry intestinal microflora. The present
study aimed to study the effect of enzymatic probiotic
Cellobacterin-t on weight gain and digestibility of nutrients
in young brown nick cross to make a conclusive report on the
efficacy of this new feed supplement in different strains of
poultry.

2. Materials and methods

Experimental studies were carried out from 2018 to

2021 in the production conditions of the Avangard poultry

farm of the Ruzaevsky Municipal District of the Republic of

Mordovia, Russia. The research included the organization

and conduct of scientific and economic experiments. The
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object of the study was the replacement chickens of the egg
direction of productivity of the Brown Nick cross at the age
range of 5-14 weeks. Experimental groups of young chickens
were formed analogously by taking into account live weight,
age, and Brown Nick cross. The young chickens in the
experimental and control groups were kept in four-tier
batteries of the rack type (TBU-4EP). The technology of
keeping and feeding corresponded to the industry standard
adopted for the cultivation of young egg crosses VNITIP -
2000. Poultry feeding was normalized in production
conditions regarding the technology used on the farm. The
rations were prepared according to the recommended
standards developed specifically for the Brown Nick cross by
H&N International Germany. The temperature and light
conditions, humidity, feeding, and watering front
corresponded to the same recommendations. For carrying out
scientific and economic experiments, 480 heads of young
chickens were selected, which were then divided into 4
groups of 120 heads, of which 30 heads were in each cage on
each tier. At the time of the experiment, the chickens aged 5
weeks. Clinically healthy young chickens were selected for
the experiment.

The experimental young hens of the control group
received the main diet. however, those in the experimental
groups received the basic diet supplemented with the
enzymatic  Cellobacterin-T  probiotic. ~ Cellobacterin-T
(Cellobacterinum-T) is a feed additive produced by Biotrof
LLC®, Russia. Chickens in the first, second, and third
experimental groups were respectively fed basic diet and
Cellobacterin-T at the rates of 70, 100, and 130/100 g of
compound feed according to the Federal Animal Research
Center method. The indicators monitored during the
experiment included dynamics of live weight of chickens (by
weekly weighing of chickens with subsequent calculation
[g]), absolute increase in live weight (the difference in live
weight according to the results of weighing at the beginning
and the end of the study period [g]), average daily live weight
gain (by dividing the gross live weight gain by the period of
poultry rearing [g]), uniformity of the herd (the number of
chickens from the number of chickens weighed at a certain
age to the average weight, expressed as a percentage, with a
tolerance for a difference in live weight within + 10% of the
average), safety by considering the percentage of the case and
culling of livestock.

During the scientific and economic experiment, the
determination of the chemical composition of feed and
manure was carried out in the laboratory of the poultry farm
of Avangard LLC, and in the department of chemical-
analytical, toxicological and radiological analysis of the
Federal State Budgetary Institution (FSBI), State Center of
Agrochemical  Service, Mordovian, and  Russia.
Hematological studies were carried out at the State Budgetary
Institution  (SBI), Mordovian Republican Veterinary
Laboratory, and Russia. Statistical processing of the obtained
results was carried out in Microsoft Excel (Version 16.39)
and R-Studio (Version 1.1.453, https://rstudio.com).
Differences were assessed using Student's t-test. Results were
considered significant at p<0.05, p<0.01, and p<0.001.
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3. Results and Discussions

Control over changes in the live weight of treatment
groups and their uniformity was carried out during the
scientific and economic experiment. To do this, the
experimental chickens were weighed regularly (once a week).
The number of chickens weighed was 120 heads in each
group (4 tiers of 30 heads in each cage). Based on the results
of the weighings, the weighted average dynamics of the live
weight of the experimental chickens were calculated (Table
1).

The dynamics of the live weight of the experimental
chickens during the entire growing period were examined by
calculating the absolute and average daily increases in live
weight according to the generally accepted methodology
(Tables 2, 3). Absolute growth was calculated by the formula:
A=W-W,, where, W denotes live weight at the end of the
period (g), and W is the live weight at the beginning of the
period (g). The average daily gain was determined as follows:
C=W-Wolt, — t1, where, W signifies live weight at the end of
the period (g), Wo refers to live weight at the beginning of the
period (9), t1 is the age at the beginning of the period (days),
and t, denotes the age at the end of the period, days.
According to the obtained results of calculating the indicators
of the absolute increase in the live weight of the experimental
chickens, it was found that this indicator in the poultry of the
first experimental, second, and third groups exceeded the
control by 3.38%, 6.62%, and 6.51%, respectively. As can be
seen in Table 3, the chickens of the experimental groups
differed by a higher average daily increase at the end of each
age period. The superiority in this indicator was noted by the
second and third experimental groups of young hens, in
which the daily increase averaged 14.83 g and 14.82 ¢
exceeding the control by 6.61% (0.92 g) and 6.54% (0.91 g),
respectively. This indicator in the poultry of the first
experimental group was higher than the control by 0.47 g
(3.38%).

Thus, it can be concluded that the inclusion of the
enzymatic probiotic Cellobacterin-T in the diet of chickens in
the experimental groups contributed to an increase in absolute
and average daily gains in live weight, compared to those in
the control group. At the end of the experiment, a controlled
slaughter was performed on four heads from each group to
study the effect of various doses of the enzymatic
Cellobacterin-T probiotic on the slaughter parameters. The
investigated parameters included the formation and
development of the internal organs of the experimental
chickens. The analysis of the slaughter results showed when
the probiotic Cellobacterin-T was included in the main diet,
its supplementation could positively affect the slaughter
traits. Thus, chickens in the second and third experimental
groups had a higher pre-slaughter mass of 42.5 g and 30.0 g,
respectively, compared to those in the control group.
According to the weight of the half-gutted carcass, the best
results were also noted in young hens of the second and third
experimental groups who received the probiotic
Cellobacterin-T in the amount of 100 and 130 mg/100 g of
feed, respectively, as a part of their diets.

According to the results of weighing the internal
organs of the experimental young, it was found that the
chickens of the second experimental group showed an
increase in liver weight by 1.50 g and the length of the
intestine by 8.02 cm, compared with the control chickens.
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However, it should be noted that the heart mass of the second
group was lower by 0.50 -1.00 g, compared to the
experimental chickens. Zhao et al. [8] reported a significantly
higher villus height, and villus height/crypt depth value in the
duodenum of broilers fed the sorghum-based diet
supplemented with the enzyme-probiotic complex.
Therefore, the obtained results of the present study accorded
with those of Zhao et al [8]. Similarly, Afrilasari and
Meryandini  [14] reported probiotic and enzyme
supplementation could increase the intestinal weight and
length of catfish. Based on the results of scientific and
economic experiments, the effect of various dosages of
Cellobacterin-T on the indicators of the experimental
chickens was investigated in the current study. The conducted
studies showed that immune system measures of livestock in
the experimental groups improved better than those in the
control group. This effect was also observed in quails [15]
and chickens [16] fed enzymes along with probiotics. The
best indicator was achieved in the third experimental group
with an immunity index of 100%. The epizootic was just one
head in the first and second experimental groups and the
safety level was 99.20%, while it was indicated as three heads
in the control group (safety level = 97.50%). The safety
indices in the first and second experimental groups (2.30%)
and the third group (2.50%) were higher than that of the
control group.

Regarding the use of wvarious dosages of
Cellobacterin-T, it was revealed that uniformity in all groups
met the recommended regulatory requirements of the Brown
Nick cross. The uniformity of the experimental chickens in
all four groups was above 80%, which corresponded to the
recommended standards for the Brown Nick cross. The
uniformity of young hens in the three experimental groups
was higher than those in the control group by 4.7%, 2.5%,
and 3.8%, respectively. Table 4 indicates the positive effects
of different dosages of the enzymatic probiotic Cellobacterin-
T on digestion of the main nutrients of the diets in Brown
Nick cross. The present finding was in agreement with the
obtained results of a study by Hidayatiningtyas et al. [17] on
papain enzyme- probiotic supplements in fish. According to
the digestibility analysis, the use of Cellobacterin-T in the
diets of the young Brown Nick cross contributed to an
increase in the digestibility of crude fat by 1.65%, 2.70%,
2.10% in the first, second, and third experimental groups,
which consequently affected the energy of nutrition in poultry
body. The probiotic diet at different doses improved the
digestibility of crude protein by 2.77%, 6.96%, and 2.91% in
the first, second, and third experimental groups, respectively.
The digestibility of crude fiber in the first, second, and third
experimental groups was higher than the control group by
3.51%, 4.61%, and 4.06%, respectively. According to the
results of the physiological experiment, it was established that
the nitrogen balance in the experimental chickens was
positive, but at the same time, there were certain differences
in the processes of its assimilation due to the supplementation
of the studied feed additive into the main diet. Thus, the
Cellobacterin-T probiotic in the diet of the second
experimental group (100 mg/100 g of compound feed)
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contributed to an increase in the digestibility of nitrogen,
compared with the control.

According to the results of the current research, it
was revealed the young hens in the second experimental
group had an advantage in terms of the amount of nitrogen
assimilated by the experimental chickens. There was a
significant increase in nitrogen assimilated by young
chickens of the second experimental group by 6.91% (0.12
g), compared to the control group. The nitrogen assimilation
rates in the first and third experimental groups were also
higher than that of the control group by 2.21% and 2.65%,
respectively. Digestibility analysis indicated the effect of
supplementation of Brown Nick cross chickens’ diet with
Cellobacterin-T (Tables 5 and 6). These findings were in
agreement with those reported by Trubnikov et al. [18] on
pigs indicating an increased digestion rate when they were fed
enzyme-probiotic supplements. Moreover, a similar effect
was observed by Ogorodnichuk and Datsyuk [3, 4] on pigs
fed with the celozyme-probiol supplement. The use of
calcium increased when different doses of the probiotic
Cellobacterin-T were added to the diets of young hens. Thus,
the rate of calcium deposition was 0.40 g in the control group
and 0.45-0.48 g in the experimental groups. The percentage
of calcium used in the experimental groups was higher than
the control group by 6.49%, 10.06%, and 6.71% in the first,
second, and third experimental groups.

The amount of calcium deposition was 0.42 g in the
control group, and 0.47 g, 0.54 g, and 0.50 g in the first,
second, and third experimental groups, respectively. The rate
of calcium use was higher in the experimental groups (5.12%,
13.35%, and 9.09% in the first, second, and third
experimental groups) than in the control group. According to
the digestibility analysis, phosphorus deposition in the body
of chickens in the first, second, and third experimental groups
was 0.24 g, 0.25 g, and 0.25 g, respectively. Compared to the
control group, the level of phosphorus was significantly
higher in the first, second, and third experimental groups by
3.72%, 6.38%, and 5.85%, respectively. A blood test was
used to determine the physiological state of the chickens since
it could well represent the changes that occur in the body.
Therefore, hematological studies were conducted to examine
the effect of the probiotic Cellobacterin-T on the poultry
body.

There was no significant difference in the level of
hemoglobin according to morphological and biochemical
parameters of the blood. However, the total protein content in
the experimental groups was higher than the control group by
3.34%, 6.30%, and 3.35%, respectively. This is due to the
stabilization of deceptive processes in the body of young
chickens. The level of erythrocytes in the blood of young hens
in the second experimental group was 20.59% higher than
chickens in the control group. A similar effect was reported
by Khabirov et al. [19] in broiler chickens after
supplementation of complex probiotics. Biometric analysis of
the data obtained did not reveal a significant difference
among the experimental groups.
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Table 1: Dynamics of live weight of experimental chickens by groups from the 5th to the 14th week, g

Indicators Groups
Control 1st experimental 2nd experimental 3rd experimental
at the beginning of the
experiment: 365.50+3.45 346.33£2.92 356.00+2.83 343.67+2.91
- 5 weeks
- 6 weeks 472.67+4.09 456.00£3.27 470.67+3.29 452.67+3.49
- 7 weeks 577.82+4.13 565.17+3.87 585.00+3.71 563.17+3.70
- 8 weeks 677.63+4.68 671.67+5.02 692.17+4.78* 669.33+4.73
- 9 weeks 779.49+5.16 780.00+5.26 807.39+5.23** 780.83+5.03
- 10 weeks 875.04+5.78 879.33+5.39 914.62+5.12** 895.33+5.40*
- 11 weeks 964.96+6.14 971.43+5.66 1010.25+6.00** 993.00+5.58**
- 12 weeks 1,059.66+6.21 1,068.74+5.43 1,107.06+5.79** 1,090.17+5.50**
- 13 weeks 1,151.79+6.63 1,160.00+4.82 1,198.32+5.71** 1,182.67+4.99**
at the end fz fl'\‘lgeelfspe“me”t 1,242.39+6.38 1,252.77+4.99 1,290.42+5.26 1,277.17+4.93
Note: *) P<0.05; **) P<0.01
Table 2: Dynamics of absolute increase in live weight of chickens, g
Indicators Groups
Control 1st experimental 2nd experimental 3rd experimental
5-6 weeks 107.1745.27 109.67+4.12 114.67+4.65 109.00+4.49
6-7 weeks 105.59+4.98 109.17+4.92 114.33+4.86 110.50+4.93
7-8 weeks 99.66+5.88 106.50+6.13 107.17+5.83 106.16+5.69
8-9 weeks 102.39+6.63 108.33+6.87 115.46+6.82 111.50+7.21
9-10 weeks 95.56+8.13 99.33+7.24 107.23+6.46 114.50+7.35
10-11 weeks 89.91+8.05 92.77+7.98 95.63+7.42 97.67+7.10
11-12 weeks 94.70+9.30 97.31+8.30 96.81+8.54 97.17+6.98
12-13 weeks 92.14+9.19 91.26+6.89 91.26+8.08 92.50+7.38
13-14 weeks 90.60+8.36 92.77+6.56 92.10+8.09 94.50+6.86
Total
(5-14 weeks) 876.41+7.94 906.05+5.81 934.45+6.26 933.50+6.15

Note: *) P<0.05; **) P<0.01

Table 3: Dynamics of the average daily increase in live weight of chickens, g

Groups
Indicators
Control 1st experimental | 2nd experimental 3rd experimental
5-6 weeks 15.31+0.75 15.67+0.59 16.38+0.66 15.57+0.64
6-7 weeks 15.08+0.71 15.60+0.70 16.33+0.69 15.79+0.70
7-8 weeks 14.24+0.84 15.21+0.88 15.31+0.83 15.17+£0.81
8-9 weeks 14.63+0.95 15.48+0.98 16.49+0.97 15.93+1.03
9-10 weeks 13.65+1.16 14.19+£1.03 15.32+0.92 16.36+1.05
10-11 weeks 12.84+1.15 13.25+1.14 13.66+1.06 13.95+1.01
11-12 weeks 13.59+1.33 13.90+1.19 13.83+£1.22 13.88+1.00
12-13 weeks 13.16+1.31 13.04+0.98 13.04+1.15 13.21+£1.05
13-14 weeks 12.94+1.19 13.25+0.94 13.16+1.16 13.50+0.98
On average (5-14

weeks) 13.91+0.13 14.38+0.09 14.8340.10 14.82+1.07
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Note: *) P<0.05; **) P<0.01
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Table 4: Digestibility of nutrients in experimental groups.

Group
Indicators Control 1st experimental 2nd 3rd experimental
experimental

Taken with food, g

dry matter 61.39+0.00 61.39+0.00 61.39+0.00 61.39+0.00
crude protein 10.63+0.00 10.63+0.00 10.63+0.00 10.63+0.00
crude fiber 3.64+0.00 3.64+0.00 3.64+0.00 3.64+0.00
crude fat 1.67+0.00 1.67+0.00 1.67+0.00 1.67+0.00
Oozed with litter, g
dry matter 15.41+0.71 14.06+0.51 13.28+0.55 14.55+0.21
crude protein 5.284+0.31 4,98+0.24 4,54+0.07 4,97+0.17
crude fiber 3.04+0.19 2.91+0.10 2.87+0.19 2.89+0.24
crude fat 0.43+0.02 0.43+0.02 0.42+0.02 0.42+0.01
Assimilated, g
dry matter 45.98+0.71 47.33+0.51 48.11+0.55 46.84+0.21
crude protein 5.37£0.25 5.65+0.22 6.10+0.08 5.68+0.15
crude fiber 0.60+0.19 0.73+0.10 0.77+£0.17 0.75+0.23
crude fat 1.24+0.02 1.24+0.02 1.26+0.02 1.25+0.01
Assimilated from taken, %
dry matter 74.89+1.15 77.09+0.83 78.37+0.90* 76.29+0.34
crude protein 50.38+2.87 53.15+2.22 57.34+0.66* 53.29+1.57
crude fiber 16.41+5.21 19.92+2.73 21.02+4.68 20.47+6.35
crude fat 72.75+1.33 74.40+1.47 75.45+1.27 74.85+0.42

Note: *) P<0.05; **) P<0.01

Table 5: Calcium usage and deposition rate in body tissues.

Indicators Group
Control 1st experimental 2nd 3rd experimental
experimental
Taken with food, g 0.88+0.00 0.88+0.00 0.88+0.00 0.88+0.00
Oozed with litter, g 0.46+0.02 0.41+0.03 0.34+0.02 0.38+0.01
Used, g 0.42+0.02 0.47+0.03 0.54+0.02 0.50+0.01
Used from taken, % 48.01+1.82 53.13+3.19* 61.36+2.41** 57.10+1.26*

Note: *) P<0.05; **) P<0.01

Table 6: Phosphorus use and deposition rate in body tissues. according to the data of the second digestible trial

Indicators Group
Control 1st experimental 2nd 3rd
experimental experimental
Taken with food, g 0.47+0.00 0.47+0.00 0.47+0.00 0.47+0.00
Oozed with litter, g 0.25+0.01 0.24+0.01 0.2240.01 0.23+0.01
Used, g 0.22+0.01 0.24+0.01 0.25+0.01 0.25+0.01
Used from taken, % 46.28+1.02 50.00+1.84* 52.66+2.80** 52.13+2.53*

Note: *) P<0.05; **) P<0.01
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There was a tendency to increase calcium level (-
15.64%) compared to the control. Based on the above, it can
be concluded that the inclusion of various doses of
Cellobacterin-T in the diet does not significantly affect the
morphological and biochemical parameters of the blood of
experimental chickens.

4, Conclusions

According to the obtained results on the
effectiveness of the use of the enzymatic Cellobacterin-T
probiotic in the diet of young Brown Nick cross, it can be
concluded that the optimal dose of its introduction into the
diets is 100 mg per 100 g of compound feed, which
contributes to an increase in live weight by 48.03 g or 3.87%,
compared to the control group. The introduction of the
optimal dose of the Cellobacterin-T probiotic into the feed
has a positive effect on the indicators of digestibility and use
of nutrients in diets, the development of internal organs, and
hematological indicators. Hematological parameters of the
experimental chickens when using Cellobacterin-T at a
dosage of 100 mg/100 g of compound feed were within
acceptable physiological norms.

References

[1] ILA. Semenova, M.V. Frolova, M.l. Slozhenkina,
I.F. Gorlov, A.A. Mosolov and N.A. Karabalina.
(2021). Method of growing broiler chickens using
new feed additives. IOP Conference Series: Earth
and Environmental Science. 848: 012065.

[2] D. Mihaylova, A. Krastanov and N. Vasilev. (2020).
Non-hormonal feed additives as an alternative in
animal reproduction. Trakia Journal of Sciences.
18(4): 405-411.

[3] G. Ogorodnichuk and I. Datsyuk. (2021). Influence
of enzyme preparations on productive and
morphological indicators of broiler chickens.
Sciences of Europe. 64: 3-10.

[4] G.M. Ogorodnichuk and 1.V. Datsyuk. (2021).
Productivity and killing quality of rabbits under the
action of complex probiotic enzyme additive"
celozyme-probiol". Annali d’Italia. 17: 6-18.

[5] R. Tolve, F. Tchuenbou-Magaia, M. Di Cairano,
M.C. Caruso, T. Scarpa and F. Galgano. (2021).
Encapsulation of bioactive compounds for the
formulation of functional animal feeds: The
biofortification of derivate foods. Animal Feed
Science and Technology. 279: 115036.

[6] A. Anadon, I. Ares, M.R. Martinez-Larrafiaga and
M.A. Martinez. (2019). Prebiotics and probiotics in
feed and animal health, in R. Gupta, A. Srivastava
and R. Lall (Eds.). Nutraceuticals in veterinary
medicine. Springer: Cham, Switzerland. 261-285.

Ageev et al., 2022

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

V.D. Lucio, B. Susana, E.M. Hernandez-
Dominguez, M. Villa-Garcia, G. Diaz-Godinez, V.
Mandujano-Gonzalez, B. Mendoza-Mendoza and J.
Alvarez-Cervantes. (2021). Exogenous enzymes as
zootechnical additives in animal feed: A review.
Catalysts. 11(7): 851.
J. Zhao, G. Hu, Q. Tang, Z. Song, Z. Fan and X. He.
(2018). Effects of supplementation with compound
enzymes and probiotics on sorghum diets on growth
performance, serum antioxidant indexes and
intestinal morphology of Liangfenghua broilers.
Chinese Journal of Animal Nutrition. 30(6): 2318-
2327.
M.J. Kim, D.G. Jeon, H.S. Ahn, I.G. Yoon, E.S.
Moon, C.H. Lee, Y. Lim and I.S. Jang. (2020).
Effects of probiotic complex on performance, blood
biochemical and immune parameters, digestive
enzyme activity, fecal microbial population and
noxious gas emission in broiler chicks. Korean
Journal of Poultry Science. 47(3): 169-180.
S.H. Siddiqui, C.Y. Hwang, H.S. Choe and K.S.
Shim. (2020). Effects of complex probiotics on
productivity index, fatty acid composition and
immune response in broilers. Korean Journal of
Organic Agriculture. 28(3): 431-447.
K. Gibbs, L. Lacharme-Lora, Y. Dersjant-Li, C.
Evans and P. Wigley. (2021). A probiotic and
mixed-enzymes  combination  reduces  the
inflammatory response, faecal shedding and
systemic spread of Campylobacter jejuni in broilers.
Journal of Applied Animal Nutrition. 9(2): 65-75.
S. Kaushal, R.K. Sharma, D.V. Singh, S.K. Shukla,
S. Kumar, J. Palod and M.K. Singh. (2018). Effects
of dietary inclusion of enzymes and probiotic on
organ weights and intestinal morphology of broiler
chickens. Journal of Animal Research. 8(6): 1035-
1039.
N.N. Ivanova (2019). The use of enzymatic
probiotic" cellobacterin-t" for broiler chickens, in
N.l. Bukhtoyarov, N.M. Derkanosova, V.A.
Gulevskiy, Yu.V. Nekrasov, T.N. Dan'kova, A.S.
Menzhulova and A.V. Linkina (Eds.). Urgent issues
of agricultural science, production and education.
Voronezh State Agrarian University named after
Emperor Peter the Great: VVoronezh, Russia. 218-
222.
W. Afrilasari, Widanarni and A. Meryandini.
(2016). Effect of probiotic Bacillus megaterium
PTB 1.4 on the population of intestinal microflora,
digestive enzyme activity and the growth of catfish
(Clarias sp.). HAYATI Journal of Biosciences.
23(4): 168-172.
https://doi.org/10.1016/j.hjb.2016.12.005
A.E. Abou-Zeid. (2007). Practical aspects of
enzyme-probiotics preparation supplemented to
104



[16]

[17]

1JCBS, 21(2022): 99-105

quail diets. Fayoum Journal of Agricultural
Research and Development. 21(2): 63-81.

M.l. El-Kelawy, A.S. El-Shafey and R.M. Ali.
(2017). Impact of dietary supplementation with
multi-enzyme and/or probiotics on productive
performance and nutrients digestibility of broiler
chickens. Egyptian Journal of Nutrition and Feeds.
20(3): 535-543.

K. Hidayatiningtyas, S.H. Bintari and R.S. Iswari.
(2020). The effect of papain enzymes and probiotic
addition on feed towards the catfish growth
performance, feed utilization efficiency and survival
rate in biofloc techniques. Proceeding International
Conference on Science and Engineering. 3: 419-
423. https://doi.org/10.14421/icse.v3.539

Ageev et al., 2022

[18]

[19]

D.V. Trubnikov, A.Y. Gorobets, E.V. Trubnikova,
M.I. Kartashov and A.S. Belous. (2021). A blood
parameters comprehensive study in pigs with the
microencapsulated probiotic preparation Antispin
with the enzyme use. IOP Conference Series: Earth
and Environmental Science. 677: 042052.

A. Khabirov, F. Khaziakhmetov, V. Kuznetsov, H.
Tagirov, M. Rebezov, A. Andreyeva and M. Ayaz.
(2021). Effect  of normosil probiotic
supplementation on the growth performance and
blood parameters of broiler chickens. Indian Journal
of Pharmaceutical Education and Research. 54(4):
1046-1066.

105



