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USE OF ENZYME PREPARATIONS
IN COMPOUND FEED FOR DUCKLINGS

Abstract. The paper presents the results of the influence of enzyme (ferment) preparations in various
combinations on the dynamics of growth and development and slaughter qualities of ducklings. The scientific and
economic experience was conducted in the Chuvash Republic. For carrying out experiments 3 groups of ducklings
on 50 heads in everyone were selected and formed. Ducklings of the 1st experimental group received enzyme
preparations amylosubtilin in the amount of 0.05 kg/t and protosubtilin in the amount of 0.05 kg/t during the entire
period of growing together with feed. Ducklings for the 2nd experimental group of compound feed were enriched
with enzyme preparations amylosubtilin in the amount of 0.1 kg/t and celloviridin in the amount of 0.075 kg/t.

It was found that ducklings receiving enzyme preparations in addition to feed had increased growth energy
throughout the experiment. By the end of the experiment, the live weight of ducks of the control group was 3,424 kg,
the first experimental group receiving in addition to the feed enzyme preparations amylosubtilin in an amount of
0.05 kg/t and protosubtilin in the amount of 0.05 kg/t — 3,712 1bs. In the second experimental group, where the ducks
advanced to the feed received enzyme preparations amylosubtilin in the amount of 0.1 kg/t and celloviridin in the
amount of 0.075 kg/t, live weight to the end of the experiment amounted to 3,804 kg.

The average daily live weight gain of animals in the control group was 53.52 g, and in the first experimental
group - 58,10 g, in the second one - 59,56 g. The inclusion of a mixture of enzyme preparations with a compound
feed of the experimental animals have contributed to the increase in body length compared to the control on average
by 0.9 cm and 1.6 cm, length of tarsus by 2.5 cm and 4.3 c¢m, chest girth by 1.8 cm and 2.5 cm, respectively. The
increased productivity of ducklings in growth was reflected in the reduction of feed costs and unit costs, which
contributed to multiplying profits in the experimental groups.

Key words: ducklings, enzyme preparations, daily average gain, growth and development, meat productivity,
efficiency.

Introduction. Poultry farming is one of the most important branches of agriculture, designed to
provide the population with dietary foods: eggs and poultry meat, characterized by a high content of
animal protein at low calorific value [1].

Farms and private farms can make a big contribution to the scale-up in poultry meat production.
Depending on the existing conditions in such farms, it is possible to keep poultry from several birds to
several hundred and even thousands. Birds, when feeding with compound feeds give 3-5 times more
increase in live weight per unit of consumed feed than other farm animals.

The main goal in the poultry industry at the present stage is the efficient production of industrial
products, with the lowest cost and high quality. Achieving this goal is possible by increasing the
productivity of birds, which is currently extremely relevant [2,3,4].

One of the precocious branches in meat poultry farming is utensil farming, which in recent years, like
other branches of poultry farming, has been gradually increasing the production. The duck meat in its
chemical composition is featured by a high content of protein, mineral elements, vitamins. Due to the
relative unpretentiousness of ducks to the conditions of maintaining and feeding, they are easy to breed in
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any climatic zone of the country. The production of duck meat is recognized as one of the promising areas
in this branch. The current level of duck breeding in Russia and countries with a market economy is
characterized by a continuous concentration of production process, deepening of its specialization,
improving the technology of keeping and conditions for feeding poultry, as well as mechanization and
automation of labor-intensive processes. Also relevant are issues of improving the technology of growing
and keeping poultry, rational use of feed, saving material and labor resources [5,6,7].

To reduce the production cost, poultry farmers are tasked with increasing live weight at the end of
growing with a relative reduction in their terms.

To save the production cost everywhere the composition of the compound feed includes components
of local production, such as grain cereals, oilcake and meal, sunflower and many others. However, due to
the significant content of fiber and non-amyloidal polysaccharide they have low nutritional value and poor
digestibility. Studies by many authors show that this problem is solved by the inclusion of biologically
active substances (BAS) in the composition of compound feeds, and enzymes play a great role in this,
helping to increase the efficiency of feed nutrient use [8].

In poultry farming, as in other branches of animal husbandry, there is some experience in the use of
enzymes, but some questions on their use in animal husbandry have not been studied enough. Therefore,
to increase the gain in live weight and meat productivity, there is a need to study them and is an urgent
problem of modern livestock and practice [9].

The work aims to study the impact of using a mixture of domestic enzyme preparations in compound
feeds for ducklings on their productive qualities.

Materials and research methods. The experimental part of the work was carried out using the
purebred young stock of ducks of the cross Agidel. The materials were normally developed healthy
ducklings. For experiments, three groups of young ducklings were formed according to the principle of
analog groups.

The age of ducklings was 1 day. The duration of the experiment is 63 days. Birds of the control group
received IIK 21-2 compound feed from days 1 to 20, ITK 22-2 feed - from days 21 to 56, and T1K-23-1
feed - from 57 to 63 days. The formula and nutritional value of compound feed for ducks are presented in
table 1.

Table 1 — Composition and nutritional value of feed for ducklings by age, %

Age of ducklings in weeks
Components
1-3 (TIK-21-2) 4-8 (TIK-22-2) 9-22 (TIK-23-1)
1 2 3 4

Corn 15.0 40.8 20.5
Wheat 45.0 30.0 15.0
Barley 17.45 9.50 25.0
Oat - - 4.0
Pea - - 3.0
Wheat bran - - 15.0
Sunflower meal 7.0 5.0 3.6
Hydrolyzed yeast 3.0 3.0 2.0
Fish flour 7.0 5.0 1.0
Meat and bone meal - 2.0 2.0
Grass meal 4.0 3.0 5.0
Defluorinated phosphate - - 0.8
Chalk 1.4 1.5 2.6
Salt 0.15 0.2 0.5
For 1 ton of compound feed added, g:

Lysine 1200 - 250
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Table continuation

1 2 3 4
Methionine 500 400 800
Antioxidants 150 150 150
Antibiotics 20 - -
100 g of compound feed contains, %:
Metabolizable energy (MJ) 1.197 1.241 1.240
Crude protein 18.09 16.47 14.62
Crude fiber 4.6 3.8 6.0
Calcium 1.17 1.16 1.44
Phosphorus 0.84 0.76 0.78
Sodium 0.39 0.35 0.36
Lysine without supplement (mg) 888.7 776.8 628.7
Methionine + Cystine without supplement (mg) 685.0 567.9 450.7

The microclimate conditions in the poultry house during the scientific and economic experiments
corresponded to the specified zoohygienic standards. The experimental bird was fed with loose full diet
compound feed, twice a day (morning and evening).

Productivity control was carried out by studying live weight and daily average gains by individually
weighing at the beginning, at the end, and during the experiment at each defined time intervals.

To better understand the proportionality of the physique, the mutual development of different parts of
the body relative to each other, typicality of birds, it was used the method of analysis and comparison of
physique indices, which are the ratio of one measurement to another measurement anatomically associated
with it, expressed in percentage.

Ducklings of the Ist experimental group during the entire growing period along with compound feed
received amylosubtilin enzymes in the amount of 0.05 kg/t and protosubtilin in the amount of 0.05 kg/t.
For the 2nd experimental group, the feed was enriched with amylosubtilin enzymes in the amount of
0.1 kg/t and celloviridin in the amount of 0.075 kg/t.

The biometric processing of digital data obtained in the studies was carried out according to the
variational-statistical method described by N. A. Plokhinsky.

Research results. Recording of the consumption of the given feed and their residues showed that
during the tested period the experimental ducklings had no difference in the amount of eaten feed, they
willingly ate the given feed.

During the entire growing period, the safety of ducklings in the control group was 94.0%, in the
experimental group I - 96.0% and in the experimental group II - 98%. The live weight of ducklings when
feeding was almost the same and varied within 52 g.

The highest gain in live weight in all studied groups was noted in the 6th week of the experiment. In
the control group, on average, 680 g of gain was obtained per bird during this period, in the 1st
experimental group - 706 g, which is 103.8% of the control group. In the 2nd experimental group for the
same period, 714 g of gain was obtained, which concerning the control group is 105% and, accordingly,
101.1% compared with the 1st experimental group.

By the end of the experiment, the live weight of the ducklings of the control group was 3.424 kg, in
the first experimental group - 3.712 kg, in the second experimental group - 3.804 kg. At the end of the
growing, the live weight of ducklings of the experimental groups was higher compared to the control by
8.4 and 11.27%.

In the first weeks of growing (3.5 weeks of age) in all groups of experimental birds, a sharp increase
in the average daily gain in live weight was observed, the next 2 weeks were more stable (a slight increase
from 3.5 to 4.5 weeks and a slight decrease from 4.5 to 6.5 weeks). In general, during the growing period,
the average daily gain in live weight of birds in the control group was 53.52+4.6 g, and in the first
experimental group — 58.10+4.9 g, in the second one — 59.56+4.9 g.

— 4 ——
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After that, a sharp decrease in productivity occurs, which is reflected in the diagram in figure. In
general, during the growing period, the average daily gain in live weight of birds in the control group was
53.52+4.6 g, and in the first experimental group - 58.10+4.9 g, in the second one - 59.56+4.9 g.

In the scientific and economic experiment, the parameters of body development at the age of 63 days
in the studied groups corresponded to the cross standard and were better in ducks of the second
experimental group relative to the control and the first experimental group. The measurement results of the
ducklings are presented in table 2.

The inclusion of the mixture of enzyme preparations in compound feed in experimental animals
contributed to the increase in body length, compared with the control, by an average of 0.9 cm in the st
experimental group and 1.6 cm in the 2nd experimental group, the tarsus length was 2.5 cm and 4.3 cm,
chest girth - 1.8 cm and 2.5 cm, respectively. A similar pattern took place like changes in the width of the
pelvis and the length of legs of birds of the compared groups. Therefore, the introduction of enzyme
preparations into the compound feed of ducklings has a positive effect on their growth and development.

Table 2 — Exterior measurements of ducklings (on average per 1 bird in groups), cm

. Group

Indicators - -
Control I experimental II experimental
Body length 43.4+0.61 44.34+0.49* 45.0+0.52%
Width of pelvis 9.7+0.32 11.6+0.44 12.1£0.50
Keel length 16.8+0.29 17.4+0.4* 17.7+0.44*
Tarsus length 11.9+0.21 14.4+0.33 16.2+0.34
Leg length 17.4+0.33 20.3+0.41%* 21.94+0.38*
Chest girth 38.8+0.51 40.6+0.51* 41.3+0.49*
*P>0.01.

Table 3 — Body indices of ducklings (on average per 1 bird in groups), %

. Group
Indicators . :
Control I experimental II experimental
Massiveness (Body Weight/Body Length) 78.85+0.52 83.71£0.51* 84.47+0.53*
Body width (Pelvis width (in hook bones) x 100/body length) 22.35+0.33 26.19+0.31* 26.89+0.34*
Shortening of the lower body part (Keel length x 100/Body length) 38.70+0.42 39.28+0.43* 39.33+0.43*
Long-leg (Tarsus length, thigh (lower leg) x 100/Total leg length) 68.39+0.55 70.93+0.54* 73.97+0.55*
Eirisomy (Keel length/body length x 100) 89.40+0.58 91.65+0.57* 91.7+0.56*
*P>0.01.
Table 4 — Slaughter qualities of ducklings, g
. Group
Indicators - -
Control I experimental 1T experimental
Pre-slaughter live weight 3424+4.6 3712+4.9* 3804+4.9*
Uneviscerated carcass weight 3111.0+4.4 3378.6+4.6* 34658+4.6*
Uneviscerated carcass output, % 90.86+4.1 91.02+4.2 9111+4.4
Semi-eviscerated carcasses weight 2968.9+4.3 3229.0+4.3* 3331.944.5%*
Semi-eviscerated carcasses output, % 86.71+4.1 87.26+4.2 87.59+4.4
Eviscerated carcass weight 2320.1+4.1 2671.5+4.2* 2751.4+4.3%*
Eviscerated carcass output, % 67.76+4.2 71.97+4.4 72.33+4.3
The output of eviscerated carcasses by grade, %
1 grade 92 94 96
2 grade 8 6 4
*P<0.05, ** P<0.01.
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Based on the taken measurements, body indices were calculated. The results of the body indices of
ducks are presented in table 3. Each of these indices allows evaluating one or another productivity of the
bird.

The research results of the slaughter qualities of ducklings are given in table 4. It was found that the
use of the mixture of enzyme preparations in compound feed in experimental birds contributed to an
increase in slaughter qualities of ducks. Pre-slaughter live weight in the first experimental group was
higher by 8.4%, and in the second experimental group by 11.1% than in the control group.

As a result of the carcass deboning, it was established (table 5) that, according to the absolute muscle
tissue output of the carcasses of ducklings in the 1st experimental group were higher than in the control
group by 228.6 g (114.7%) and in the 2nd experimental group by 297.3 g (119.2%) (P<0.05-0.01), and the
output of skin with fat was 35.0 and 45.3 g, respectively. The yield of edible parts in the second group was
higher than in the control by 15.0%, and in the first group by 11.0%. The yield of inedible parts (bones) in
the control group was 9.05%, in the 1st experimental group - 9.31%, and in the 2nd experimental group -
9.49%.

Table 5 — The ratio of the edible and inedible parts of the carcass

Indicators Group

Control I experimental II experimental
Edible parts:
Muscles, g. 1547.6+14.7 1776.2+16.3* 1844.9+17.1%*
% 45.20 47.85 48.50
skin with subcutaneous fat, g. 681.3+4.6 716.3+4.7 726.6+4.8
% 19.90 18.30 19.10
Kidneys+Fat+Lungs 104.4+1.3 110.241.5 111.0+1.45
% 3.05 297 2.92
Total, g. 2335.2 2592.8 2685.6
% 68.20 69.85 70.60
Inedible parts:
Bones, g. 309.8+3.2 345.6+£3.4* 360.9+3.6**
% 9.05 9.31 9.49
The ratio of the edible and inedible parts 7.54 7.50 7.44
The ratio of muscle mass to bone mass 4.99 5.14 5.11

* P<0.05, ** P<0.01.

Since the accounting for the given feed was carried out across the group, not individually, and
statistical processing of indicators on the use of feed was not possible. Since the highest gains in live
weight were noted in the first 6 weeks of growing, respectively, and during these growing periods, the
lowest feed costs per 1 kg of gain were observed (figure).
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At the end of the growing period, when there was a decline in average daily gain, feed costs
increased.

In general, 9.835 kg of compound feed in each group was consumed during the experiment (figure).
2.91 kg of feed were spent per 1 kg of gain in the control group, while in the first experimental group —
2.64 kg or 9.28% less than in the control group and the second experimental group — 2.62 kg or 9.97% less
than in the control group and 2.26% less than in the first experimental group.

Conclusion. Analysis of the results shows that under the influence of enzyme preparations in
compound feed for ducklings of the Agidel cross, the growth and development are accelerated during the
growth period. This leads to their higher slaughter and meat qualities and, as a result, the output of the
mass of uneviscerated, semi-eviscerated and eviscerated carcasses, as well as the output of eviscerated
carcasses of grade 1 and muscle tissue. It has been experimentally proved that the use of enzyme
preparations in feed for ducklings helps to achieve higher absolute and average daily gains in live weight
and increases the economic efficiency of its production. Since the growth intensity of ducklings after
7 weeks of age decreases, the optimal period of their growth, in our opinion, should not exceed 8 weeks.
The obtained research results indicate that when choosing enzyme preparations, a mixture of
amylosubtilin and celloviridin should be preferred.
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YWUPEKTEP YIIIH APAJIAC A3BIKTAPJIA DH3UM/II IPEITAPATTAP/IBI KOJIJIAHY

Angarna. Kywmeicra sH3uMaI ((hepMeHTATHBTI) TpenapaTTapAblH TYpIi YineciMae YHpeKTemiH ecyi MeH
JTaMybIHa JKOHE COWBIC IIBIFBIMBI CallachlHA dcep €Ty HoTIKenepi kenTipiareH. FeuteiMu ToxwupiObuenep uyOarmn
MEMJICKETIHAe iCKe achIppiairaH. ToxipuOue yimiH 3 TON TaHAJIBIl KYpacThIpeUIAbl. Op TomTa 50 Oac yipekreH
Oonabl. 1-TonTarkl YipekTep xeTiny O0apbicbiHa apanac assikiier Oipre 0,05 kr/TMeninepae aMUIIOCyOTHIIMH KIHE
0,05 kr/T MPOTOCYOTHIIMH aJbII OTHIPABL. 2-TOKIpUOHENi TONTHIH YHpekTepiHiH apanac aspikrapsiH 0,1 kr/t men-
mepae amuiocyotumint xaHe 0,075 Kr/T Mesepe NeJUIOBUPHUIMH SH3UM/II ITpenapartapMeH 0aibITbULIbL.

Yiipextepni ecipy OapbichiHAa (EpPMEHTTI Npenaparrap aMWIOCyOTHIMH J>KOHE NPOTOCYOTWIIMHA aMMIIO-
CyOTHIIMH KoHE LEJUIONIOKCIHI JKacaliFaH ChI30a HyCKara CoWKec KOJJIaHy TXIpOHeNi jkaHyapiapIblH ecyi MeH
JlaMybIHa OH 9Cep €TTi.

Apaiac a3pIKKa KOCBIMILIA SH3IMIi IIperapaTTap aJblll OTBIPFaH YHpEKTep TaKipOue OaphIChiHIa KAPKBIHIIBI 6CY
KabineriHe ne 6omnnpl. TaxipOue coHbIHAA OaKplIay TOOBIHIAFEl YHPEKTEPIiH Tipi canMarsl 3,424 kr, OipiHIIl TOXIp-
Omeni TOOBIHIAFHI apayac a3biFbiHa KockiMima 0,05 kr/T memmepaeri ammiocyotmwinH xoHe 0,05 Kr/T Memmepinae
MPOTOCYOTHIINH allFaH YHpPEKTiH Tipi canMarsl 3,712 kr Kypansl. Apanac a3siFbiHa Kockimma 0,1 Kr/T memmepe
amuocyotwint xoHe 0,075 Kr/T HeIOBUPUIMH allFaH YHpeKTep i Tipi canMarbl — 3,804 kr Kypabl.

BakputaymeH canpICThIprana, OipiHmIi 6aKpuIay TOOBIHAAFBI AMIJIOCYOTIIIMH KOHE MPOTOCYOTIIINH KOCTIACHIH
anfaH ToXKIpOHen >kaHyapiapabiH eciMi 8,54%, an aMHIOCYOTHIIMH JKOHE LEJUIONIOKC KOCHACHIH aifaH eKiHIII
OakplIay TOOBIHAAFBI KaHyapJIaPAbIH OpTalia Ty IiKTiK ecimi 11,3 % GackiM Oosapl. ExiHini TonTa abCOMIOTTI 6CciM
OipiHmi TonTaH 2,76 % ycrem 0onpl.

Apanac a3blkka (QepMeHTTI mnpernaparTapiblH KOCIAChlH KOCY TaXipOueneri jxaHyapiapiAblH OakbpulayMeH
CANBICTHIPFaHIa KOKipeK Y3bHIBIFBIHBIH 0,9 cM 1 1,6 cM, *kimiHIIEKTiH 2,5 cM koHE 4,3 ¢M, KOKIPEeK OpaMbIHBIH
1,8 cM u Ha 2,5 cM yiFatobiHa acep eTTi. bakpulaymen canbicThIprania, MHAEKC OOMBIHIIA: MAaCCUBTUIIK — OipiHIine
4,86 %, exinmrime — 5,62 %, cyiek KalmakTeiFbl OoibIHIIA OipiHtIiae — 3,84 % xoHe ekiHmine — 4,54 %, asK y3bIH-
IBIFBl OoWbIHINA OipiHmine 2,54 % xoHe exiHmiige 5,58 % xoHe »ifpucomu OoiibiHIIA cofikecinme 2,51 % xoHe
2,66 % GacbiM OOJIIBL.

Yiipektepni ecipy TEXHOJOTHSACBIHAA TYpPJi KAaTBIHBCTAFBl H3WMII TIpermaparTapibl KOCYy €T CalachIHBIH
kakcapybiHa oH ocep erTi. CoiibIc alIbIHIAFbI TIpl cajMarbl OaKpUIayFa Kaparanzia, Oipiniui tonta 8,4 %, an exiHiii
tonta 11,1 % ©OacbiM Gosapl. AMWIOCYOTHIMH JKOHE MPOTOCYOTHJIMH DH3MMJEpPIH aiFaH OipiHii ToxiOuemik
TOITAaFbl Ta3alaHOaH YiipekTe OaKbUlayAarbl aHAIOITHIK KepceTkimi 267,6 T maibiablk kepcerkimi — 8,6 %,
aMHJIOCYOTHIIMH KSHE LEJUIOBUPUINH (PepMEHTTEpiH ajFaH ekiHmi TonTa — 354,8 r colikecinme 11,4 % Gackim.

Bipinmi toxipOuesni Tonrtarbl YHpeKTepAeri yia eTiHiH aOCONIOTTI HIBIFBIMBI OaKblIayMeH CaJbICTBIPFaH/a
228,6 (114,7 %) xone 2-Toxipoueni tonta 297,3 1 (119,2 %) (P<0,05-0,01), colikeciHie Maiibl TEPiHIH NIBIFBIMBI
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35,0 xone 45,3 r OaceiM 6onjbl. JKeyre xkapambl OeNIIEKTEPiHiH HIBIFBIMBI OAKbLUIAYMEH CaJbICThIPFAHA EKIHIII
torta 15,0 % »xone Oipinmui Tonta 11,0 % ycrem Gomnsl. JXKeyre sxapamceiz 6enikrep (cyiiekrep) Oakbliay TOObIHAA
9,05%, 1-Toxipbueni Tonrta 9,31 % xone 2-Taxipoueni Tonrta 9,49 % Kypaabl.

OH3UMJII TpenaparTapbl YHPEKTep/Ii ecipy TeXHOJIOTHACHIHA KOJJIAaHY a3blKKA KETETIH MIBIFBIHAAPIbI a3aii-
TyFa MYMKiHAIK Oepeni. bakpuiay ToObiHma 1 kr ecimre 2,91 kr apanac asblk, OakbUIayMEH CajbICTBIPFaH[a,
1-6akpuay ToObIHIA 2,64 Hemece 9,28 % a3 MIBIFBIH JKyMcalabl. 2-0aKpuiay TOOBIHAA OIpiHINIMEH CaJIbICTBIpFaHa
2,26 % >xoHe OaKpUIayMEH CaJbICThIpFaHaa Kapaxar 9,97 %-ra KkeM KyMcalbl.

Apanac a3bpIKTapablH KOPEKTIK 3aTTapbIHBIH CIHIMAUIITIH JKOHE €TTi JKOHE OHIMIUIKTI apTThIpy YIIOH
«Aruzmensy Kpocc YipekTepiHe SH3UMII IperapaTTapIsl Kenecifieid HyckaMeH Oepy KepekaMmrocyoTmwmH ['3x sxoHe
npoTtocyOoTmiiH, ammiocyOTmnuH ['3x B kommgectse 0,1 Kr/T xKoHE TEIUIOBUPHINH.

Yiipek eTiHiH eHIipic THIMIUTITIH apTTEIpy MaKcaThiHAa odapabl 50-60 KYHIIK jkacKa JeiiH ecipy YCHIHBLIAIHL.
60 KyHHEH KeHiH yipekTepie Tyjey Oacraiaipl, ecy KapKbIHIbUIBIFBI TOMEHICHIl >KoHE a3bIKKa LIBIFBIHIAP
Ke0eiieni.

depmeHTTI npenaparTapiabl TaHnayaa amuinocyotmwind ['3x 0,1 kr/rmenmepae + nemtoBupuaun 0,075 men-
niepe Kr/T ajFad THIMII.

Tyiiin ce3aep: yiipekTep, SH3UM/I IpenapaTrap, opTaiia TIYJIIKTIK 6ciM, 6Cy MEH JiaMy, €T OHIMJIUIIT, THIMIIUTIK.
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HNCITOJIb30BAHUE DH3UMHBIX IPEITAPATOB B KOMBUKOPMAX JIUISA YTAT

AnHoTanusi. B pabote npuBeeHbl pe3ysbTaThl BIUSHUS SH3UMHBIX ((DEpMEHTHBIX) MPENnapaToB B pa3IMuHbIX
COYETaHMSAX HA TMHAMUKY POCTa M pa3BUTHUS, U yOOHHbBIE KadecTBa yTAT. HayuyHO-X03sHCTBEHHBIN OIBIT IPOBEACH B
Yysanickoii Pecriyounuke. /{51t mpoBeeHUs OMBITOB ObUTH 0TOOpaHbl M CPOPMUPOBaHBI 3 rpyMIibl YTST 110 50 roJoB B
KaxJ0H. Y1ara 1-if ONBITHOI IPYNIIBI B TE€UEHHE BCETO MEpUO/ia BHIPAIIMBAHUS BMECTE ¢ KOMOMKOPMOM ITOJTy4dain
SH3MMHBIE Npenaparsl aMmiIocyoTwinH B konudectse 0,05 kr/T u npotocyoTmiuH B kosmuectse 0,05 kr/T. YTsiram
JUIs 2-¥1 OIBITHOW TPYHITEI KOMOMKOpMa 00OTaIlany SH3UMHBIE ITpenaparsl aMuiIocyOoTHuH B Konmuectse 0,1 Kr/t n
neoBupuauH B kKonmaectse 0,075 Kr/T.

Hcnonp3oBanue NpH BBIPAIIMBAHUM YTOK CMeCH (DEpPMEHTHBIX MpEnapaToB aMIJIOCYOTWIMHA M TPOTOCYO-
TWINHA, aMIJIOCYOTHIIMHA W LEJUIONIIOKCA COTJIACHO Pa3pabOTaHHON CXEME OKa3ajo IOJOXKHUTEIbHOE BIMSHHE HA
POCT ¥ pa3BUTHE MOAOMBITHBIX KHBOTHBIX.

YCTaHOBNIEHO, YTO yTATA, MOIy4YaBIIHE JOMOJIHUTEIBHO K KOMOMKOpMAaM SH3MMHBIE IIpenapartsl, oOnamanu
MOBBIIIIEHHON 3HEPIUe pocTa Ha MPOTSKEHHHM BCEro omblta. K KOHIly OIbITa )KMBasi Macca yTSAT KOHTPOJIBbHON
IpyIIbBI cocTabisuia — 3,424 Kr, nepBOW ONBITHOW TPYIIIBL, TOJIyYaBIIie JOMOJHUTENFHO K KOMOMKOpPMaM SH3UMHBIE
npenapatsl amuiIocyoTwinH B koiuuectBe 0,05 kr/t m mpotocyoTwiua B koimyectBe 0,05 xr/t — 3,712 xr. Bo
BTOPOI1 ONBITHON TPYMIIBL, TA€ yTATa JONOJIHUTEIBHO K KOMOMKOPMY IOJyYalyd SH3MMHBIE Mpenaparsl aMHiIocyo-
TiiH B Koindectse 0,1 kr/t n nesutoBupuauH B koiudectse 0,075 Kr/T, )KuBasi Macca K KOHITY OITbITa COCTaBHJIa —
3,804 kr.

AOCONIOTHBIA TPUPOCT KUBOH MAaCCHl Y TOAONBITHBIX KHBOTHBIX B IIEPBOH OMBITHOW TPYIIIE, MOIYYaBIIIX
CMeCh aMWJIOCyOTHIMHA M HpoTocyOTmnnHa Obul BhIE HA 8,54%, a BO BTOPOH OMBITHOHM TIpymIle, MOTyYaBIINX
CcMech aMHMJIOCYOTHIIMHA U 1esutoiokca Ha 11,3 %, uem B KOHTposIpHOHU rpymme. Bo Bropoi#i oneiTHOI rpynme abco-
JIFOTHOTO MPUPOCTA OBLIO MOJYYEHO OOJIbIIE, YeM B MEPBOM ONBITHOW rpye Ha 2,76 %.

Bxmouenne cmecn (epMEHTHBIX HpernapatoB B KOMOMKOPMa y IIOJONBITHBIX XXMBOTHBIX CIIOCOOCTBOBAJIO
YBEJIMUYCHUIO JUTHHBI TYJIOBUINA, TI0 CPABHEHUIO C KOHTPOJIBHBIM B cpenHeM Ha 0,9 cM u 1,6 cM, IJIMHBI IIIFOCHBI HA
2,5 cMm u 4,3 cMm, oOxBart rpyau Ha 1,8 cm u Ha 2,5 cM cooTBeTcTBeHHO. [10 MHIeKCaM: MaccuBHOCTH — Ha 4,86 % B
nepBoit u 5,62 % — Bo BTOpoOH, Mo mupokoTenocTr— Ha 3,84% B nepBoit u 4,54% — BO BTOPOH, MO JIMHHOHOTOCTH—
Ha 2,54 % B nepBoii u 5,58 % — BO BTOPOI U MO 3HPHUCOMUN COOTBETCTBEHHO — Ha 2,51% 1 2,66% 10 cpaBHEHUIO C
KOHTPOJIEM.

BxitoueHre B TEXHOJIOTHMIO BBIPALIMBAaHUS YTAT SH3UMHBIX IIPENApaToOB B PA3IMYHBIX COYETAHHAX CIIOCOO-
CTBYET YJIyUIIEHUIO MICHBIX KadecTB. [Ipeny0oiinas sxuBas Macca B IEpBOH OIBITHOM rpymie Oblia Boime Ha 8,4%,
a BO BTOpoW ombITHOM rpymme Ha 11,1 %, dyem B KOHTponbHOW rpymme. Macca HENOTPOLIEHHOH TYIIKH
MIPEBOCXOIMIIA B IIEPBOH OMBITHOM TPYIINIE, TOIyYaBIINe SH3UMBI AMIIIOCYOTHIMH B POTOCYOTHIMH aHAJIOTHYECKHE
IIOKa3aTean B KOHTpose Ha 267,6 T, T.e. Ha 8,6 %, BO BTOpPOH OIBITHOW Ipymile, MOdy4aBIIne (EpMEHTHl aMHIIO-
cyOTHINH 1 TieTutoBUpuAnH Ha 354,8 T, cootBeTcTBeHHO Ha 11,4%.
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AOGCONIOTHBIA BBIXOJ] MBIIICYHOW TKAaHHW TYIIH YTAT 1- OIBITHOW TPYNIBl ObUI BBINIE, Y€M B KOHTPOJIBHON
rpymme Ha 228,6 (114,7%) u Bo 2-it ombrTHO# Tpymme Ha 297,3 r (119,2%) (P<0,05-0,01), a mo BEIXOIY KOXH C
KHPOM, COOTBETCTBEHHO — Ha 35,0 u 45,3 1. Beix0 CheT0OHBIX YacTei BO BTOPOl OMBITHOMN rpyIie ObLI BBIIIE, YeM
B KOHTpoJbHOH Ha 15,0 %, u B nepBoi onbiTHOW Tpynne Ha 11,0 %. Boixon HechenoOHBIX vacTel (Kocteil) B
KOHTpPOJIbHOM Tpymmne coctaBuil 9,05%, B 1 onbiTHOM rpymme 9,31% u Bo 2 onbiTHOM rpynme 9,49%.

[IpuMeHeHHe PH3MMHBIX NPENapaToB B TEXHOJOTHH BHIpAIIMBaHMs BIHMSET Ha CHIDKEHHE 3aTpaT KopMa Ha
eanHuLy npoaykiuu. Ha 1 kr mpupocra B KOHTpONBHOHM Tpymme 3arpadeHo 2,91kr komMOMKOpMa, a B HEepBOH
onbITHOM rpynne 2,64 win Ha 9,28 % MeHsblIe, 4eM B KOHTPOJIBHOM IpyINe U BO BTOPOIl ONBITHOM rpymme 2,62 Kr
wm Ha 9,97 % MeHblIe, 4eM B KOHTPOJIBHOU rpynme u Ha 2,26 %, yeM B IepBOil ONBITHOI IpyIIIE.

Jns yBenmuueHns1 YCBOSEMOCTH IHTATENFHBIX BEIECTB KOMOMKOPMOB M NPOAYKTHBHBIX M MSCHBIX KauecTB
YTAT Kpocca «ATHIENb» PEeKOMEHAyeM NPHMEHATh 3H3MMHBIE INpenaparbl B COYeTaHWM amwiocyOTwnuH [3X n
npotocyOTHiIMH, U aMmuitocyoTuinH I'3x B konudectse 0,1 KI/T ¥ LEIUIOBUPHIHH.

B nensax nosbimenus 3G QeKTHBHOCTH MPOU3BOJCTBA MACA YTAT PEKOMEHIYeM BBIPAIUBaTh 10 56-60-1HEBHO-
r0 BO3pacTa, Tak Kak B 60-IHEBHOM BO3pacTe y yTSIT HAYMHACTCS JIMHbKA M y HUX 3aMETHO CHIJKAECTCS] NMHTEHCHB-
HOCTb IIPUPOCTA, U MOBBIIAIOTCS 3aTPAaThl KOPMOB.

[Tpu BbIOOpE (hepMEHTHBIX NMpEnapaToB IPENNOYTEeHHUE JOJDKHO OBITH OTIAHO CMECH aMHIoCyOTWwiuH ['3x B
konmyectse 0,1 kr/T + nemoBupuauH B Konuuectse 0,075 Kr/T.

KiroueBble cioBa: yTsTa, DH3UMHBIE NpENaparbl, CPEIHECYTOUYHBI HPUPOCT, POCT U Pa3BUTUE, MACHAs
MPOJYKTUBHOCTB, 3((EKTUBHOCTb.
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