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Abstract:

There is a positive experience in the effective co-feeding of multienzyme compositions (MEC) and probiotics in compound feeds for meat
chickens based on wheat and barley grain. The objective of the research is to study the effectiveness of supplementation of probiotic
Bifidum SHG and enzyme preparations (Protosubtilin G3x and Celloviridin G20x) in complete feed based on the cereal grain (maize+
barley) and sunflower oil cake of local production for enhancement of the digestibility and availability of nutrients in diets for broiler
chickens. In the course of three experiments, probiotic Bifidumbacterin and enzyme preparations of Protosubtilin G3x and Celloviridin
G20x were introduced into the rations of meat poultry based on maize, barley and sunflower oil cake, both individually and in various
combinations. According to the generally accepted method, three physiological metabolism trials have been conducted to study the digestibility
and availability of nutrients of the rations. The obtained results were processed by the method of variation statistics using the Microsoft Excel
software package for mathematical analysis. During the metabolism trials, it was found that hydrolysis of complex feed polymers occurred more
efficiently in the gastrointestinal tract of the 4™ experimental group of chickens, which compound feed was enriched with multienzyme complex
(MEC): Celloviridin G20x + Protosubtilin G3x and probiotic. Therefore, against the control, the poultry of this group showed significantly (P>
0.95) higher dry matter digestibility factors by 3.80%, organic matter - by 3.80%, protein - by 4.20%, and fiber - by 3, 10% and BEV - by 4.20%.
According to the results of the 1l physiological experiment, with the enrichment of rations with a mixture of MEC: Celloviridin G20x +
Protosubtilin G3x and probiotics, the broilers of the 4™ experimental group showed the best absorption of the dietary protein against the control
analogues.
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INTRODUCTION:

In recent times, enzyme preparations specialized by
the types of grain components have been successfully
used in compound feeds for poultry. Skillful selection
of these preparations in the composition of diets
makes it possible to optimize the digestibility and
availability of nutrients from feed, the productivity of
poultry, to reduce feed consumption per unit of
weight gain. To improve the digestibility and
assimilation of the components of the feed, including
cereal grains, enzyme preparations are used, which
cleave long molecules of non-starch polysaccharides
(Vityuk et al., 2013; Kokaeva, 2008).

Along with this, the strengthening of the digestive
metabolism in the gastrointestinal tract and the
improvement of microbial populations in the intestine
of poultry are positively influenced by probiotics,
which contain living cells of beneficial bacteria.
Moreover, when feeding these preparations provides
a complete fermentation of feed polymers, the
activation of the synthesis of substances with
antibacterial activity, vitamins and essential amino
acids (Vityuk et al., 2017; Tsalieva et al., 2017;
Kokaeva et al., 2017).

There is a positive experience in the effective co-
feeding of multienzyme complexes (MEC) and the

probiotic Bifidum SHG in wheat-and-barley-based
compound feeds for meat chicken. However, this
direction in the nutrition of meat poultry on the
rational use of probiotics and enzyme preparations to
increase the conversion of feed into products requires
more in-depth studies (Temiraev et al., 2017,
Temiraev et al., 2017).

The objective of the research is to study the
effectiveness of supplementation of the probiotic
Bifidum SHG and enzyme preparations (Protosubtilin
G3x and Celloviridin G20x) in complete feed based
on cereal grain (barley + maize) and sunflower oil
cake of local production for enhancement of the
digestibility and availability of nutrients in diets for
broiler chickens.

MATERIAL AND RESEARCH METHODS:

The experimental part of the work, consisting of 3
scientific and economic and 3 metabolism trials, was
carried out on the poultry farm "Polyakov" of the
Mozdok District of RNO-Alania on the cickens of the
Smena-7 cross. At the same time, during each
experiment, 4 groups of 200 animals each were
formed from day-old chickens using the group-
analogue method.

Table 1 shows the feeding pattern for experimental chickens during experiments.
Table 1 - Scheme of scientific and economic experiments n=200

Doses of supplements
. . Bifidum- .
Group Basal diet (BD) based on local cereal grains and - - Protosubtilin
sunflower oil cake bacterin, Celloviridin G3x
1 dose/ 200 |G20x, g/t of feed '
g/t of feed
heads
Experiment |
1- control Basal diet (BD) — — —
2- experimental BD + probiotic Bifidumbacterin 1 dose — —
3- experimental BD + Celloviridin G20x — 100 —
4- experimental BD + probiotic Bifidumbacterin + Celloviridin 1 dose 100 3
G20x
Experiment Il
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1- control Basal diet (BD) — — —
2- experimental BD + probiotic Bifidumbacterin 1 dose - -
3- experimental BD + Protosubtilin G3x — — 300
4- experimental (B}I3DX + probiotic Bifidumbacterin + Protosubtilin 1 dose - 300

Experiment 111

1- control Basal diet (BD) — — —
2- experimental (8}20; probiotic Bifidumbacterin + Celloviridin 1 dose 100 B
3- experimental (B}3DX+ probiotic Bifidumbacterin + Protosubtilin 1 dose 3 300

BD + probiotic Bifidumbacterin + Celloviridin
4- experimental |20 * 1 dose 100 300
P Protosubtilin G3x

The duration of all three scientific and business
experiments was 42 days. Against the background of
each experiment, to study the digestibility and
availability of nutrients of the rations for
experimental chickens under the influence of tested
enzyme preparations and probiotics on poultry aged
28-35 days, three physiological experiments were
carried out according to the standard technique with
the addition of an inert indicator of chromium oxide
to their compound feed at the rate of 0.5% by weight
of the feed.

To determine nitrogen utilization of the feed in the

of their feces and urine in the litter were separated
according to the generally accepted method
(Dyakov, 1959).

The obtained results were processed by the method of
variation statistics using the Microsoft Excel software
package for mathematical analysis.

RESEARCH RESULTS AND DISCUSSION:
The results of the study of the digestibility of
nutrients of the rations for experimental chicken in
the course of all three physiological experiments
are shown in table 2.

experimental poultry, the nitrogenous substances

Table 2 - Digestibility coefficient of nutrients of rations,% n=5

Group Digestibility coefficient
Dry matter | Organic matter |Crude protein|  Fibre | Crudefat |  NFE
Physiological experiment |

1- control 80.2+0.43 81.7+0.39 84.8+0.44 12.3+0.31 87.91+0.74 86.6+0.45
2- experimental 81.8+0.37* 83.2+0.41* 85.9+0.51* | 14.0+0.55* 87.5+0,.8 88.5+0.52*
3- experimental 82.5+0.43* 83.9+0.39* 87.240.44* | 14.9+0.61* | 88.0+0.74 | 89.0+0.45*
4- experimental 83.2+0.37* 84.5+0.41* 88.0+0.51* | 15.5+0.55* | 87.7+0.68 | 89.6+0.52*

Physiological experiment 11
1- control 80.8+0.61 82.2+0.47 85.6+0.49 13.5+0.37 86.5+0.39 87.1+0.63
2- experimental 82.4+0.51* 83.9+0.56* 87.5+0.62* | 14.9+0.65* | 87.6+0.68 | 88.9+0.36*
3- experimental 83.1+0.46* 84.5+0.37* 88.0£0.44* | 15.3+0.35* | 86.8+0.59 | 89.6+0.46*
4- experimental 83.7+0.55* 85.1+0.50* 88.6+0.32* | 16.0+0.48* | 86.5+0.62 | 90.4+0.61*

Physiological experiment 111
1- control 80.8+0.41 82.2+0.46 86.0+0.54 13.1+0.39 86.5+0.47 87.0+0.56
2- experimental 83.7+0.52* 85.1+0.51* 89.0£0.39* | 15.4+0.28* | 86.3+0.71 | 90.0+0.44*
3- experimental 83.8+0.49* 85.2+0.34* 89.2+0.42* | 15.7+0.37* | 86.1+0.59 | 90.4+0.53*
4- experimental 84.6+0.55* 86.0+0.56* 90.2+0.52* | 16.2+0.35* | 86.1+0.57 | 91.2+0.61*

*P>(.95

It was established that during the first metabolism
trial, broilers of the 4™ experimental group, receiving
Celloviridin G20x and Bifidumbacterin as part of

compound feed, had higher coefficients of nutrient
digestibility of the diet. The chickens of this group
significantly (P> 0.95) exceeded the control analogues
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in terms of the digestibility factors of dry matter by
3.00%, organic matter - by 2.80%, protein - by 3.20%,
cellulose - by 3. 20% and NFE - by 3.00%.

According to the results of the Il physiological
experiment, broilers of the 4" experimental group, that
received a mixture of probiotic and the enzyme
preparation Protosubtilin G3x, had significantly (P>
0.95) higher dry matter digestibility factors by 2.90%,
organic matter - by 2.90 %, protein - by 3.00%, fiber - by
2.50%, and NFE - by 3.30% than in the control.

During the Il metabolism trial, it was found that the
hydrolysis of complex feed polymers occurred more
efficiently in the gastrointestinal tract of chickens of the
4™ experimental group, which feed was enriched with a
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mixture of MEC Celloviridin G20x + Protosubtilin G3x
and probiotic. Therefore, the poultry of this group against
the control showed significantly (P> 0.95) higher dry
matter digestibility factors by 3.80%, organic matter - by
3.80%, protein - by 4.20%, fiber - by 3, 10% and BEV -
by 4.20%. We believe that the reason for this was the
synergism of the action of the tested preparations,
because in such a combination the range of exogenous
and endogenous enzymes is expanded. At the same time,
the intensification of hydrolysis processes of raw protein,
fiber and NFE of diets based on grain of cereals and
sunflower oil cake takes place in the digestive canal.

The level of protein digestibility by the experimental
chickens under the influence of tested feed preparations
was assessed by nitrogen balance (Table 3).

Table 3 — Availability of dietary nitrogen by experimental chickens, g n=5

Taken with Excreted Utilized from
Group feed In feces | In urine Deposited taken, %
Physiological experiment |

1- control 3.138+0.041 0.478+0.004 1.036+0.031 1.624+0.006 51.75+0.46
2- experimental 3.11340.032 0.437+0.003* 1.010+0.026 1.666+0.016* 53.51+0.60*

3- experimental 3.107+0.031 0.397+0.006* 1.029+0.037 1.681+0.019* 54.10+0.51*
4- experimental 3.082+0.029 0.370+0.006* 1.019+0.041 1.693+0.017* 54.93+0.61*

Physiological experiment 11

1- control 3.107+0.031 0.448+0.005 1.040+0.036 1.619+0.009 52.11+0.36
2- experimental 3.113+0.032 0.389+0.004* 1.065+0.023 1.659+0.014* 53.29+0.23*

3- experimental 3.120+0.039 0.375+0.006* 1.057+0.033 1.688+0.017* 54.10£0.45*
4- experimental 3.095+0.027 0.353+0.004* 1.042+0.031 1.700+0.014* 54.93+0.42*

Physiological experiment 111

1- control 3.163+0.032 0.443+0.004 1.098+0.023 1.622+0.014 51.28+0.23
2- experimental 3.126+0.039 0.326+0.006* 1.111+0.033 1.689+0.007* 54.03+0.45*

3- experimental 3.119+0.041 0.337+0.004* 1.088+0.031 1.694+0.006* 54.31+0.46*
4- experimental 3.101+0.031 0.304+0.006* 1.086+0.037 1.711+0.009* 55.18+0.51*

*P>(.95

With joint use as part of compound feeds of the
probiotic Bifidum SHG, in the first case, with
Celloviridin G20x and, in the second case, with
Protosubtilin G3x, during | and Il metabolism ftrials,
there was an increase in protein digestibility of feeds,
which in comparison with the control analogues
provided the broilers of the 4™ experimental group a
significantly (P> 0.95) daily increase of nitrogen
deposition in the body by 0.069 and 0.081 g,
respectively. In addition, when probiotics and two
MECs were included in the rations of chickens of the
4™ experimental group, there was a significant (P>
0.95) improvement in the level of nitrogen utilization
from the amount taken with feed by 3.18 and 2.82%,
as compared to the control.

According to the results of the Il physiological
experiment, with enrichment of rations with MEC

mixture of Celloviridin G20x + Protosubtilin G3x and
probiotics in broilers of the 4™ experimental group
versus control analogues, there was better absorption of
the ration protein, that is, they reliably deposited in the
body more nitrogen (P> 0.95) by 0.089 g. At the same
time, in the chickens of the 4™ experimental group, the
nitrogen from the amount received with feed, was
utilized reliably (P> 0.95) better versus the control group
by 3.90%.

CONCLUSION:

The most favorable effect on the digestibility and
nutrient availability of the compound feed based on
maize, barley, sunflower oil cake had joint
supplements of probiotic Bifidum SHG and MEC
combinations Celloviridin G20x + Protosubtilin G3x.
That promoted the expansion of the spectrum of
exogenous cellulases, pectinases, proteases and
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amylases.
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