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1 Introduction

In conditions of advanced meat production technglog
the poultry industry with
compound feeds and feed additives is an importatof

of increasing poultry productivity. The organizatiof a
balanced diet that meets the needs of poultry triemis
and vitamins at a certain physiological state awll of
productivity is one of the main factors of succabsf
poultry meat production [1-4].

An essential component of full-balanced ration for
poultry is enzyme preparations which contributetite
breakdown of difficult-to-hydrolyze components ddupt
(norstarch polysaccharides
alkylresorcinols, phytates, etc.), increase thesliility
of feed nutrients, growth intensity and a significa
reduction in feed conversion.

The degree of activity of enzyme preparations
depends on the pH level of the medium. For example
phytase is most active in an acidic environmerd pH
of 2:3.5, which is present in the stomach, andsiintel
enzymes need a neutral pH level of 6:6.5 for maximu
activity. Another factor is the stability of enzymto the
effects of digestive enzymes, in particular pepsithe

providing

feeds

Abstract . Antibiotics widely used in poultry farms can have larmful effect on meat
consumers through chemical residues. Thus, it ipoitant for the safety of customers to find a
natural alternative. The purpose of this study wasevaluate the effectiveness of adding a poly-
enzyme preparation "Universal", containing amylddumb (1300 U/g), protosubtilin (67 U/g)
and celloviridine (2000 U/g), on the productivityf droiler ducklings of the Cherry Valley
breed. The results of research have shown thatatldition of the "Universal" drug in the diet
helped increase the meat productivity of broilerckdu The use of the "Universal® drug
contributed to the better development of internagaas (heart, liver and stomach) in broiler
ducks. The improvement in duck weight and meatdyielay be attributed to the fact that the
feed protein is best consumed under the influenteprotosubtilin, one of the "Universal." It is
understood that protosubtilin supplies digestiblepties and amino acids with hydrolysis of
plant proteins from grain raw materials, enhanche gastrointestinal tract's enzymatic history,
compensates for the loss of depleted digestive megy and at the early stages of animal
growth. Thus, the results of the experiment showleat the use of the drug "Universal" in the
cultivation of broiler ducks of the cherry valleyreled increases the pre-slaughter and slaughter
weight, meat yield and reduces feed conversion,clivhis economically profitable. Therefore, it
is recommended to use the drug "universal" asgfagtion for broiler ducklings

Ducks were historically a relatively small componen
of the global poultry industry, but there has baarcent
development. When demand has increased worldwide,
the quality of the production of duck meat has Ipeeo
full-fledged ~€VEr more important. The nutritional formula is itav

economic factor because feed accounts for a large
portion of the cost of poultry raising. To optimitiee
efficiency of duck meat, the determination of omim
duck nutrition is important to achieve the besteliv
performance for ducks. However, our knowledge ef th
impact in duck diets of feed additives is still fazhind
our knowledge of that in chickens [9, 10]

Feed is currently the key factor for industrial
production of livestock. Non-starch polysaccharide
(NSP), (NSP), however, is used to interrupt the food iatak

carbohydrates and protein, since monogastric asimal
have no auto-enzymes to digest them. supplementatio
using exogenous enzymes is widely used to incriese
digestibility of NSP and protein. Water-insolublé&SRs
are considered practically indigestible, and bidy
'digest partially soluble NSPs, whereas NSPs inereas
digestive viscosity, reduce nutrient digestibibiyd
suppress growth [9-12].

Earlier studies have shown a single or more complex
enzyme, such as carbohydrases, and phytase caasecr

stomach [5-8]. nutrient usage, thereby reducing feed costs in the

production of poultry. Phytase releases phosphorous
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effectively through hydrolyzing phytate phosphorous cutting of the carcass was carried out, the slarght
compounds. After 10 days, adding of 500, 1,000, andyield, the vyield of edible and inedible parts was
1,500 units of phytase to basic diet for 7-day old determined.
ducklings causes releasing of 0.453, 0.847, and21g? All protocols for experiments with birds were cadi
of inorganic P/kg of diet respectively [12]. out in full compliance with the guidelines for afmim
The data of Francesch and Geraert showed that theare and were approved by the Animal Care Committee
supplementation with a multi-enzyme complex from Kazan State Academy of Veterinary Medicine
containing NSP degrading enzymes and phytase is ver named after (N.E. Bauman.
effective in compensating the down-spec from the
reduction of 2.0 g/kg available phosphorus (av/, 8
kcal/kg apparent metabolizable energy (AME), asl we
as 3.0% digestible amino acids (DAA) of corn-soybea
meal diets in broilers. [13]. 3.1 Changes in the live weight of poultry
In this regard, the development of new feed enzymes
that are resistant to the effects of digestive emeywith ~ Through the whole period of the experiment, both
high activity in the gastrointestinal tract of pwylis ~ control and experimental ducklings had a good food
relevant. In early studies, we established the highappetite, a good response to many external stimaoli,
efficiency of the new poly-enzyme preparation Undat symptoms of any illness or deficiency. feces had a
in the cultivation of broiler chickens and turkegutts normal appearance, color and consistency, with no
[14, 15, 17]. indigestive signs, thus showing the gastrointebtiiaat's
The purpose of the research was to study the effect normal function.
feed enzyme additive "Universal® on the meat Inthe course of the research, it was found thiadma
productivity of Cherry Valley ducks. with “Universal” drug contributed to an increasetire
average daily growth and live weight of experiménta
birds (Table 1, Figure 1, Figure 2).

Table 1. Zootechnical indicators of the experiment.

| 3 Results and discussion

2 Materials and methods

In order to carry the experiment on the principle o
balanced groups, a total of 200 Cherry Valley dingd
were formed into 2 groups at the age of 7 days. livikee
weight of the control group was 240 +4.5 g, and the o
second experimental group was 238+5.0 g. Contrdl an [= -
experimental group birds received complete feedhat  |-V€ Weight, g:
age of 1-3 weeks — (PK-21), at the age of 4-8 w¢Bks at the age of 7 days 240%4.5 23815.0
22). The ration of ducklings of the experimentabugy at the age of 45 days | 3330436.9| 3410417
additionally  included  poly-enzyme  preparation fAverage daily bod 81.35.6 83.5£7.2
"Universal" in a dose of 0.1 g/1 kg of feed. Pohzgme weight gain, g _
preparation "Universal" contains amylosubtilin (030 |Absolute increase in lij 3090+12.5( 3172+23.1

Parameters Control gropgxperimental

group
97 98

ol

The safety of livestog

u/g), protosubtilin (67 u/g) and celloviridine (2DO/g). weight, g

The duration of the scientific-economic experience [In % to control 100.0 102.7
was 38 days. During the experiment, all physiolagic |Feed conversion, kg 2.21 2.16
studies were assessed by the general appearancgEuropean performan| 384.6 407.1
behavior, feeding and drinking quantity, as wellbgs index
the results of biochemical blood tests. The livaghe
was recorded weekly, starting from the daily agendy According to table 1, it can be noticed that the
the entire growing period, and the livestock wasgived average daily increase in live weight of broilecckis: of
individually. the first control group was 81.3+5.6 g, and theosdc

The safety of livestock of the control and experimental group of birds receiving the Universalg
experimental groups was taken into account by ¢ognt ~Was 83.5£7.2 g. Therefore, by the end of the erpent,
the death cases of the livestock. At the end of thethe live weight of poultry in the experimental gpowas
experiment, a controlled slaughter of the experialen 2.7% higher (3172+23.1 g). The feed conversionhi t
bird was carried out. After the slaughter, the ama¢al ~ €Xperimental group decreased by 2.3%.
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Fig. 1. Dynamics of live weight of ducks during the expegithperiod, g.
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Fig. 2. Absolute growth and live weight of ducks in 45 days

3.2 Enzymatic activity

The obtained results indicate that under the eftdct
enzymes that are part of the "Universal”’, thereais
increase in the digestibility of feed nutrientsislknown

that amilosubtilin catalyzes the hydrolysis afl,4-

glycosidic starch bonds, which leads to a rapidese
in the viscosity of gelatinized starch solutionsd ahe

formation of low-molecular dextrins. In this cadbge

overall effect of amilosubtilin is associated withe

combined effect of the drug's constituent enzynhesa¢

glucanase, xylanase, and cellulase), which catalyee
splitting of difficult-to-digest polysaccharides bhrley

and wheat feed, hydrolysis of which gives an addil

amount of sugars.

In addition to, celloviridine destroys the walls of
plant cells, increases the availability of starphptein
and fat for the effects of digestive tract enzynaesl
digestibility of nutrients, improves their absogptiin the

i Corresponding author: tppsxp@mail.ru

small intestine, eliminates the negative effectaati-
nutritional factors that affect the absorption arsk of
nutrients, improves the microbiological environmerfit
the intestine by reducing the viscosity and indreaghe
level of monosaccharides. [16, 18, 19].

Phytases have been well established by chicken-
based studies to affect phosphorus and calcium
absorbance. The use of phytase in broiler chicketsd
by Kalmendal and Tauson has been reported to ingprov
the live performance and digestibility of nutrief28].

3.3 Meat productivity

Analyzing the results of the controlled slaughtecks, it
should be noted that the poultry that received b-po
enzyme preparation with mixed feed had higher meat
productivity indicators (table 2).

According to our data, feeding the enzyme
preparation Universal as part of compound feeds
contributed to an increase in the pre-slaughteghtenf
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broiler ducks by 2.8% and meat yield by 1.5%, a ag phytase, suggesting again that efficacy depends on
better development of internal organs (heart, Jizerd dietary ingredients [22].

stomach). The absolute weight of the heart in the There are several potential explanations for diffier
experimental group of birds was 16.5+2 g, the liver outcomes in the previous experiments. Firstly, aded
58.0+£3.1 g, the stomach-77.0+4.5 g, relative tophe biotechnologies have increased the efficiency af th
slaughter weight they were 0.51%, 1.79% and 2.88%,enzymes in the last decade. Different enzyme lewels
respectively. Thus, the increase in the mass efrmal the foods (850,1,000 and 10,000 U / kg) are thersic
organs in the experimental bird was proportiondiady possibility. In addition, since mono-calcium phoafgh
weight. has more than di-calcium phosphates availablerithe
better to absorb phosphorus in the intestine byaier

Table 2. Weight of carcasses and internal organs of ducks. . : .
d g enzymes, the difference between mono- and di-aalciu

Parameters Control |Experimental phosphate can also play a role.
group group

Pre-slaughter weight, g 3150+60|0 3240454.0 4 Conclusion
% control 100.0 102.8
Weight of the qguttq 2147+34.0( 2216+50.0 Thus, the results of the experiment showed thatifee
carcass, g ducks with compound feed enhanced with the
% to control 100.0 103.2 preparation "Universal" in a dose of 0.1 g / 1 kdemd

- increases the meat productivity of broiler ducksttod
Meat yield, % 64.5 65.0 Cherry Valley breed. Compared with the control grou
Byproducts: the experimental poultry had the best indicatorsneht
heart, g 15.541.5( 16.5£2.0 productivity: pre-slaughter weight (3240+55.0 g)ass
% of pre-slaughter weighy  0.49 051 of the gutted carcass (2216+50.0 g), meat yiel65%
liver, g 55.0+2.4 58.043.1 while reducing feed conversion by 2.3%, which is
% of pre-slaughter weigh 1.75 1.79 economically profitable.
Stomach, g 74.0+26 77.0+4.5 Therefore, we can conclude that the new poly-
% of pre-slaughter weigh 2.35 2.38 enzyme preparation "Universal" is resistant toeffects

of digestive enzymes and shows high activity in the
In the control group, the mass of the gutted carcas gasirointestinal tract of poultry. Since the drugsh
was 2147+34.0 g, while, in the _experlmental group- amylolytic, proteolytic, cellulolytic, glucanase dn
2216+50.0 g, the meat yield in the control and yyianase activity, it probably contributes to the
experimental groups was 64.5%, and 65.0%, preakdown of difficult-to-hydrolyze substances ddin
respectively. The increase in meat yield can béain®d  feeds (non-starchy polysaccharides, alkylresorsinol
by the fact that under the influence of protosirtil phytates, etc.), increases the digestibility and
which is in the content of the Universal prepamtithe igestibility of protein and fiber feed. Thereforee can
feed protein is Dbetter absorbed. It is known that recommend this drug as part of compound feeds for
protosubtilin provides hydrolysis of plant proteio$ broiler ducklings in order to increase meat proiitgt
grain raw materials for digestible peptides andrami 5,4 reduce feed conversion.
acids, complements the enzymatic background of the A more in-depth study of the biochemical processes
gastrointestinal tract, compensates for the defafit {5t occur under the influence of the drug in tbelpy
digestive enzymes under stress and in the eardestaf body, as well as its enzymatic activity, dependingthe
animal development [1, 2, 17, 19]. composition of the grain part of compound feeds, is
The results of Yi Zongrong et al., showed that the yromising in order to improve the effectivenessttu

compound enzyme supplementation in  wheat- yse of the drug in the poultry raising industry.
miscellaneous meal diets improved significantly the

Cherry Valley drakes' body weight (P 0.01), whertas

effects of compound enzyme preparations the bestReferences
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