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USE OF BIOLOGICALLY ACTIVE FEED ADDITIVES IN FARM
ANIMALS FEEDING

Abstract. Animal feed additives are used worldwide for various livestock spe-
cies, including poultry, for many reasons, including providing essential nutrients,
enhancing feed palatability, improving growth performance, and optimizing feed
utilization. Animals with high growth rates require high levels of health, and the
use of appropriate additives is a key consideration in such cases. With rising
industry standards, heightened consumer awareness, and demand for healthy
animal-based foods, the industry is under increasing pressure to find more natural
and residue-free alternatives to the traditional feed additives used until recent-
ly in animal feed products. Consumer and animal welfare are the primary driv-
ers for valuable alternatives to animal feed additives. Some of the alternatives
used as animal feed additives include probiotics, prebiotics, enzymes, and herbs.
This choice of feed additives is supported by scientific and empirical research
on these alternatives, as herbs and their extracts (plant components) possess a
broad spectrum of activity that can not only stimulate feed intake but also stimulate
endogenous secretions and exhibit antimicrobial, coccidiostatic, and anthelmintic
activity. The ban on the use of antibiotics as growth promoters, cost-effectiveness,
and increased awareness of harmful residual effects are leading to the increasing
importance of plant-based feed additives in sustainable livestock production. The
livestock sector benefits from the use of a range of feed additives, such as ascor-
bic acid, prebiotics, probiotics, and plant extracts.

Keywords: feed additives, phytogenic products, probiotics, prebiotics, enzymes,
herbs, plant extracts, quality control.

Introduction. One of the greatest challenges facing farm managers,
livestock producers, animal science professionals, and nutritionists
working in the animal feed industry or research is developing balanced
diets for high-producing animals while maintaining an optimal cost-benefit
ratio. Therefore, it is important to consider the fact that the cost of meat,
dairy products, and animal by-products is volatile and varies depending
on various factors, one of which is the cost of feed (Thornton, 2010). Feed
costs constitute the largest expense in livestock production (estimated at
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35-50%). While it is generally believed that animals feed on plants, grass,
or other “food” that naturally constitutes their diet, the reality is that feeding
livestock and poultry on modern farms is a complex process, fraught with
controversy and conflicting opinions. Feed additives are considered a
group or class of feed ingredients that, while not nutrients, can elicit a
desired response in an animal. Such a response may include pH changes,
growth, or modification of the animal’s metabolic response (Hutjens, 1991).
According to the European Commission, feed additives are products
used in feed production to improve feed quality and the quality of animal
products or to enhance animal performance and health, for example, by
increasing the digestibility of feed materials. Some feed additives may
contain various nutrients, such as sodium and protein, which are part
of sodium bicarbonate or yeast culture, respectively [1]. Technically,
feed additives are not considered essential and do not guarantee high
animal productivity or economic profitability in animal production (Animal
Feed Additives 2018, web source). Demand from the dairy and meat
industries is rapidly growing due to growing population pressure. Food
security, which is the second Sustainable Development Goal in the form
of “zero hunger”, and the 12th Sustainable Development Goal, which is
“responsible consumption and production”, are both of great importance
to the animal feed industry [2-5].

The importance of feed additives is growing daily due to the benefits
they can provide, such as promoting animal growth, controlling infectious
diseases, and improving feed digestibility (Specialty Feed Additives
Report, 2016). [6]. The animal feed additives market is experiencing
steady growth and is expected to continue to grow in the future, driven by
rapidly increasing demand for meat, meat products, and dairy products
worldwide (Animal Feed Additives Report, 2014). Due to frequent
epidemics such as avian influenza, other diseases such as foot-and-mouth
disease, environmental concerns, and increased concerns about animal
health worldwide, the general perception of feed quality and associated
certifications has increased among beef and dairy farmers [7-10].

The largest consumers of feed additives globally are North America
and the Asia-Pacific region. They account for over 60% of global animal
feed consumption (Animal Feed Additives Report, 2014). The Asia-Pacific
region is estimated to be the fastest-growing region by revenue. Growth is
particularly strong in emerging economies such as India, China, and Brazil,
driven by a gradual increase in income levels due to industrialization and
the rapid development of the service sector, which has also fueled the
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growth of the feed industry through rising per capita meat consumption
(Ruminant Feed Market Report, 2018). By animal species, poultry feed
additives account for the largest market share, followed by swine feed
additives (Animal Feed Additives Report, 2014).

The key factors driving the global animal feed additives market can be
categorized as follows:

(a) Growing global meat consumption

(b) Increasing awareness of meat quality and safety

(c) Increased mass meat production

(d) Recent outbreaks of disease in livestock

Rising raw material costs and regulatory frameworks are limiting the
market. However, the rising cost of natural feed products creates opportunities
for feed additives as a low-cost alternative [11]. Leading manufacturers are
focused on expanding their businesses in various regions and establishing
new factories to increase their production capacity.

While there are various definitions of feed additives, the comprehensive
definition proposed by the European Commission is: “Feed additives are
products used in animal feeding to improve the quality of feed and the
quality of feed of animal origin, or to improve animal performance and
health, for example, by increasing the digestibility of feed materials.”

With increasing regulatory oversight and the increasing influence of
social media, there is little opportunity to violate the standards set for
the industry. Any animal feed additive intended for sale must undergo a
rigorous process of scientific evaluation and validation to establish the
presence or absence of any adverse effects on human and animal health
or on the environment (European Commission, 2018) [12-16].

Classification of Animal Feed Additives. Feed additives are classified
into various categories based on various parameters. Feed additives can
be of different types:

» According to European Commission regulations

 According to a holistic approach

 According to their origin and function

Feed additives can be divided into the following categories: feed
antioxidants, complex acidifiers, complex enzymes, mycotoxin adsorbents,
mold preventives, vitamins and electrolytes, L-carnitine hydrochloride,
diluted chromium nicotinate, finishing agents, amino acids, antibiotics,
binders, minerals, herbs, and premixes. A widely accepted classification
of animal feed additives, based on European Commission regulations and
guidelines, is provided below.
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Another class of feed additives used to designate technological
interventions applied to feed additives is technological additives.

Based on European Commission Regulation

Sensory additives. This group of additives improves the palatability
(i.e., voluntary intake) of feed by stimulating appetite, usually by affecting
the taste or color of the feed. For example, feed flavorings or sweeteners,
such as vanilla extract, can effectively encourage calves to consume their
diet [17].

Nutritional Additives. Additives provide animals with specific nutrients
for optimal growth. Examples include vitamins, amino acids, or trace
minerals.

In most cases, these supplements are simply concentrated forms of
naturally occurring nutrients, ingredients in the diet.

Zootechnical Additives. These supplements improve the nutritional
status and performance of livestock not only by providing specific nutrients
but also by promoting more efficient utilization of the nutrients present in
the diet. Examples of such supplements include enzymes or direct-acting
microbial products, which improve intestinal health, thereby ensuring
more efficient nutrient extraction from the diet. In this regard, they are
often referred to as pronutrients, i.e., products that improve the nutritional
value of the diet without necessarily providing direct nutrient supply. Other
supplements are used to improve the environmental benefits they provide
to livestock, while others are targeted to perform specific physiological
functions.

Coccidiostats and Histomonostats. These additives control poultry
health through direct action. These compounds are used to control the
intestinal health of poultry and directly affect parasitic organisms inhabiting
the intestines. They are not classified as antibiotics (2018 Classification of
Feed Additives) [18-22].

Technological Additives. This classification refers to a group of additives
that influence the technological aspects of feed. These additives do not
directly affect the nutritional value of the feed, but may do so indirectly
by improving its handling or hygienic properties. An example of such an
additive is an organic acid for feed preservation (Figure 1).

Based on a Holistic Approach. In addition to the European
classification, there is a more holistic classification proposed by the
Agricultural Council.
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Sensory additives

Animalfeed jti
- . Food additives
coccidioslai addis ites

Zootechttikni
additives

Figure 1 - Classification of technological feed additives

The aim of the study is to evaluate the properties of herbs and dietary
supplements in animal feeding Additives Affecting Feed Stability, Feed
Production, and Feed Properties

(a) Antifungals

(b) Antioxidants

(c) Pellet Binders

Additives Modifying Animal Growth, Feed Efficiency, Metabolism, and
Performance [23].

(a) Feed Flavorings

(b) Digestion ModifiersK

I. Enzymes

Il. Prebiotics

lll. Buffers

IV. Acidifiers

V. lonophores

VI. Antibloaters

VII. Isoacids

VIII. Salivation Stimulants
IX. Probiotics

X. Defaunation Agents
(c) Metabolic Modifiers
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I. Hormones

Il. Beta-Adrenergic Agents (Repartitioning Agents)
(d) Growth Promoters

l. Antibiotics

Il. Chemotherapeutic Agents

lll. Prebiotics and Probiotics

Additives Modifying Animal Health
(e) Medicinal Products
(H) Immunomodulators

Additives Modifying Consumer Acceptability
(a) Xanthophylls

To create a comprehensive classification that encompasses all types
and subtypes of animal feed additives, including those included in the
above classification based on the primary functional activity performed by
a particular class, we propose the following detailed classification.

1. Based on Origin and Function

2. Additives Enhance Feed Intake

Antioxidants. Antioxidants are compounds that prevent the oxidative
rancidity of polyunsaturated fats. Rancidity, if it has already occurred, can
lead to the destruction of vitamins A, D, and E, as well as some B-complex
vitamins. The breakdown products of rancid substances can react with
lysine, thereby affecting the protein content of the diet. Ethoxyquin or BHT
(butylated hydroxytoluene) can serve as antioxidants in feed [24-26].

Efficient animal production depends on the use of advanced housing
and feeding technologies, and timely implementation of veterinary and
preventive measures. It is known that one of the most important causes
of weak calves is unfavorable feeding conditions for pregnant dry cows,
which do not correspond to the biological characteristics of fetal growth. To
achieve high-quality livestock products, various products are successfully
used to improve feed palatability and digestibility, as well as the quantity
and quality of the product. Many authors note that adequate animal
feeding is achieved both through plant-based feed and the widespread
use of non-traditional sources of biologically active substances in the form
of various additives [1-5]. Currently, to maximize the genetic potential of
farm animals, biologically active substances are widely used, which help
improve the nutritional value and digestibility offeed, normalize metabolism,
and enhance natural resistance factors [2]. Biologically active substances
include vitamins, macro- and microelements, enzymes, antioxidants,
etc. [2-5]. Some of these biologically active feed additives are fodder
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yeast, pumpkin cake, and rice husks. Fodder yeast is a protein-vitamin
concentrate obtained by microbiological processing of hydrolysates,
sulfite liquors, after alcohol hydrolysis and sulfite stillage. Their energy
value is close to grain feed, and they significantly exceed them in protein
content [6-7]. In terms of protein and vitamin content, fodder yeast is
comparable to soybean meal and other traditional feed additives. Yeast is
a source of protein, essential amino acids, B vitamins, vitamins E, C, and
vitamins A and D. It also contains provitamin D2, carbohydrates, minerals
(Ca, P, Si), natural growth factors (inositol, biotin, etc.), and hydrolase
enzymes, which help animals digest and assimilate feed more efficiently.
Yeast biomass has an optimal fiber content, which plays an important role
in improving intestinal motility [4, 6, 7, 8]. Fodder yeast appears as a flaky
powder, ranging in color from light yellow to brown. It contains no more
than 10% moisture, at least 43% crude protein, no more than 10% ash, 2%
lipids, 0.5% fiber, 39% non-essential fatty acids, and 18% carbohydrates.
The protein complex in yeast represents the greatest nutritional value,
containing a high protein content and essential amino acids [9].

According to literature, many dairy producers use fodder yeast
to ensure the smooth functioning of rumen digestion, normalize the
composition of microflora, and prevent rumen acidosis in ruminants.
Due to its fermentation properties, fodder yeast has become widely
used in cow nutrition. In the rumen of ruminants, it creates an anaerobic
environment that promotes the development of beneficial microflora.
Fodder yeast utilizes rumen oxygen for growth, thereby improving
conditions for the growth of cellulolytic bacteria - anaerobes. Additionally,
fodder yeast produces enzymes that break down feed nutrients, including
fiber. Consistent and rapid fermentation of crude fiber increases bacterial
protein production, enhances the formation of free fatty acids - an energy
source for the body - and reduces ammonia levels in the rumen, as it is
used to form bacterial protein [10]. Thus, introducing fodder yeast into
the diet of lactating cows enhances metabolic processes, which improves
the digestibility and assimilation of nutrients and, consequently, stimulates
increased milk production in cows and improves the nutritional value of
milk. Thus, studies by Gulyaev E.G., Shumov A.V., and Maksimova A.S.
(2009) found that the inclusion of fodder yeast in the main diet increased
milk productivity of cows in the first half of lactation by 9.7%, i.e.,, an
additional 3 kg of milk was obtained daily from each animal. Arzin LV.
(2016) conducted research on pregnant dry cows three weeks before
calving and concluded that the inclusion of Optisaf fodder yeast in the
amount of 30 g per head per day contributed to the activation of metabolic
processes in their body, as well as an increase in milk yield of natural fat
content in the lactation of cows following calving [21-26].

The literature contains data on the production of sorbents from rice
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straw and husks and their extraction of metal ions such as iron, lead,
copper, cadmium, nickel, cobalt, and selenium [16], which actively
interact with DNA when entering the body from the environment and
lead to irreversible damage to the DNA structure, causing mutations and
reproductive dysfunction in animals. Thus, based on a brief review of the
literature, it can be argued that it is advisable to include BAFA in the diets
of farm animals to improve the body’s natural resistance and the quality
of livestock products.

Materials and Research methods. The use of natural ingredients
as feed additives is expected to impact livestock productivity and
health, but over time, this must meet consumer demands for livestock
products that are free of synthetic chemicals and maintain product
stability. Today, consumers are interested in improving their health,
for example, by consuming nutritionally dense, protein-rich, and low-
cholesterol foods. It is hoped that functional feed additives will not only
impact livestock performance but also enable the production of livestock
products that provide health benefits to consumers [17-20]. Feeding
grass supplemented with flaxseed oil and clover leaves can increase
the polyunsaturated fatty acid (PUFA) content of beef, making it a
functional food. Adding flavonoids, hesperitin, and naringenin, extracted
from orange peel, as a feed supplement has antioxidant properties and
improves the productivity of laying hens while producing low-cholesterol
eggs. Low-cholesterol eggs will improve human health or be associated
with functional foods. In the future, providing supplemental feed as
functional feed may become a functional food source for populations in
developing countries.

In industrial livestock farming, for dry and fresh cows (2 months before
calving and 10 days after) and for rearing calves (1-30 days old), it is
advisable to use biologically active feed additives - micronized pumpkin
cake, micronized feed yeast, and micronized rice hulls - intermittently, taking
into account the physiological development and specific management
practices of the animals, to enhance their natural resistance and improve
their physiological condition.

Dry and fresh cows should be given micronized pumpkin cake,
micronized feed yeast, and micronized rice hulls in their diet once daily
with their main ration at a dose of 1 g per 1 kg of live weight for 3 days at
4-day intervals for 2 months before calving and 10 days after. 3. Calves
kept in a calf barn should be given micronized pumpkin cake, micronized
feed yeast, and micronized rice hulls for preventive purposes in their diet
once daily with colostrum or milk at a dose of 1 g per 1 kg of live weight for
3 days at 4-day intervals from birth to 30 days of age.

In addition, the microclimate inthe barns was studied, which represents
a combination of the physical state of the air, its gas, microbial, and dust
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contaminants, taking into account the condition ofthe building and process
equipment. The results of the studies on the physical parameters of the
air in the barn and the health center where the scientific and production
experiment was conducted are presented in Table 1

Table 1- Microclimate indicators in a room for keeping dry cows

Air Ammonia Carbon
. Air Relative dioxide
Period of humidi speed, content,
the year tempe_rature, umi ity, m/s. min- mg/m3 conte_nt,
oC, min-max %, min-max ' . %, min-
max min-max
max
1 2 3 3 4 5
Winter 9,1-13,9 71,2-85,0 0,18-0,54 10,3-12,0 0,17-0,19
Spring 11,8-14,5 69,6-87,2 0,26-0,59 10,7-16,3 0,16-0,23
Summer 13,3-15,7 65,4-83,7 0,31-0,69 10,1-27,9 0,15-0,19

The data provided show that the temperature and humidity conditions
inthe dry cow housing were variable throughout the study period and were
characterized by the following parameters: the air temperature in winter
ranged from 9.1 to 13.9 °C, averaging 12.2 °C; in spring, 13.9 °C, with
fluctuations from 11.8 to 14.5 °C; in summer, 14.3 °C, with fluctuations of
13.3 to 15.7 °C. The relative humidity in the housing in winter averaged
77.1%, with fluctuations ranging from 71.2 to 85.0%; in spring, it averaged
75.3%, with fluctuations from 69.6 to 87.2%; and in summer, it ranged from
65.4 to 83.7%, averaging 74.3%. Throughout the experimental period, the
air speed ranged from 0.18 to 0.69 m/s, averaging 0.23 m/s. The average
air cooling capacity was 7.59 pcal/(s*cm2. The carbon dioxide content did
not exceed 0.23%. The ammonia level in the barn air ranged from 10.1 to
17.9 mg/m3, averaging 11.7 mg/m3. No hydrogen sulfide was detected in
the barn air. The illumination level directly in the animal areas ranged from
41 to 327 lux during the day. The average illumination level in the barn
was 56.17 lux. An analysis of the microbial contamination of the air in the
barn revealed that the total microbial count (TMC) ranged from 17,500
to 27,300 microbial bodies per 1 m3of air. On average, the number of
microorganisms in the air of the barn was 23.2 thousand microbial bodies
per 1 m3

Conclusion. Most developing countries, particularly Uzbekistan,
have abundant agricultural products and by-products that can be used
as feed additives with functional feed properties. This could change the
misconception that important feed ingredients should only be added
to commercial feeds. Instead, progress should be made in identifying
such products and their nutritional and antimicrobial properties for use
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in resource-poor communities in developing countries. In the future, the
incorporation of functional ingredients into functional feeds could become
a viable alternative in developing countries. Natural products that are
readily available and locally accessible have the potential to replace
the use of antibiotics as feed ingredients, which could improve livestock
productivity and health. These natural products are safe for livestock,
humans, and the environment; they can be used continuously and have
various mechanisms of action. Research and production trials on cows
2 months before and 10 days after calving, and on calves in a livestock
farm, demonstrated that intermittent addition of the studied BAFAs to the
main diet increased the calves’ average daily weight gain and improved
their body condition, which generally contributes to enhancing their natural
resilience. The medicinal properties of herbs, which improve antimicrobial,
anti-inflammatory, antioxidant, digestibility, and immunostimulatory activity,
should be studied in animal nutrition, as well as as a safe food product for
humans. Standardizing the correct dosage and application regimens for
herbal feed additives to perform a specific function is a requirement of the
situation, so further research is needed.

Thus, various areas such as health, environmental sustainability,
regulatory requirements, and even climate change are part of the
production, marketing, and post-use impacts that are closely intertwined
with the feed industry.1
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AYbIT WWAPYALWbITb~bl XXAHYAP/IAPbIH A3bIKTAHALIPY A
BNOOMNANBIK BENCEHAL XXEMLLOM KOCMANAPBIH MANOANAHY

TywHaeMe. XXaHyapnapra apHasraH xemuien kocnanapbl 6Ykin anemae kentereH
cebenTepre 6aiinaHbICTbl, OHbIN iWIHAE KAXETTi KOPEKTIK 3aTTapMeH kaMTamachl3
eTy, XEeMHLL, A3MiH XaKcapTy, ecy KapKblHbIH XaKcapTy X3He Xemai nainganaHy-
Obl ouTaiinaHgbipyra 6ainaHbiCTbl 3pTYPAi Mangapra, COHbIW iWiHAE KYyC € TH
KongaHblnagbl. Te3 OceTiH XaHyapnapblu feHcaynblk geurelibl cakray kaxer,
COHAbIKTAH MyHAaii xargainapga micrl kocnanapabl kongaHy Hensn ganen 6o-
nbin Tabblnagsl. Cananblk cTaHAapTTapAbIv X3He TyTbiHyLWbINapabiv xabapaap
60NybIHbIM XOrapbliayblHa, COHAA-ak naigansl Taramgapra, XaHyapnapgaH
anblHaTblH OHiIMAepre cypaHbICTbIN apTybiHa 6alinaHbiCThl 6ypaH geibl kongaHbl-
NbIN KenreH A3cTYpAi Xem KocnanapbiHa kaparanga 6YriHge ayblniaypatlblfiblK
canacblHa Taburn xaHe kangblKcbl3 6anamanapbl KosfaHyra KaTbICTbl KbICbIM
apTbin kenedi. TyTbiHYLWbINAP MeH XaHyapniapAblv 3n-aykaTbl xaHyapnapra ap-
HanraH asblk KocnasapblHa KyHAbl 6anamanapgbl aHblKTalTbiH Herisri hakTop
60nbIn Tabblnagbl. XXaHyapnapra apHanraH Taramblk kKocnanap peTiHae konpa-
HblNaTbiH Keinblp 6anamanapra NPobUOTUKTEP, NPEBUOTUKTEP, DEPMEHTTEP XIHE
lwenTep Kocblnagbl. XXeMuien kocnanapbiHbiv 6yn Tangaysl ocbl 6anamanapabiun
TbI/TbIMW XX3HE 3MMUPUKasbIK 3epTTeyniepiMeH pacTanafpbl, enTkeHi wenTep MeH
onapAbln CbirblHAbIIAPbI (ECIMAIK KOMMOHEHTN) XemMai TYTbiHyAbl bIHTaNaHAbl-
pbIN KaHa KoliMaifbl, COHbIMEH KaTap 3HAOreHAK cekpeuusiiapabl bIHTanaH4bl-
paTbiH, COHAal-ak MUKPOGKa Kapchl, KOKLMANOCTATUKA/bIK HEMEece aHTUreTbMUH-
TUKanblKk 6eM1CEeHALT Xorapbl CnekTpre ne. AHTUBUOTUKTEPAI ecy CTUMYNATOPSI
peTblae kongaHyra TbliibiM cany, 3KOHOMUKASbIK TUIMAINIK XX3He 3UAHAbI KanablK
acepnep Typasnbl xabapAap/blKTbl apTTbipy eaMAaK HerisiHaeri xemiwen kocna-
NapbliHbIN TypaKTbl MaJl WapyallblibirbiHAArbl MaubI3ablbITbIH apTThipagbl. Man
Lapyalblnbirbl CEKTOPbLI GipkaTtap ackopOGuH KbIWKbIIbl, NPEBNOTUKTEP, NPO6MO-
TUKTEP, X3HE eaM /K CbIrbIHAbIIAPbI XEeMLIen CUSKTbl Kocnanapabl KongaHyaaH
nanga kepegi.

TYWinai ce3pep: xeM kocnanapbl, (hUTOreHAK eHiMaep, Npo6uoTuKTep, nNpeéuo-
TUKTEpP, hepMeHTTep, WenTep, eaMAK CbirbIHAbINAPbI, canaHbl 6akbinay.
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NMCMNONb30OBAHVE BNONTOTMYECKN AKTVBHbBIX KOPMOBbIX

AJOBABOK B KOPMNEHWN CEJ/IbCKOXO3ANCTBEHHbIX XXVBOTHbIX
AHHOTaums. KopmoBble f06aBKM 4715 XMUBOTHbIX MCMNOMb3YOTCS BO BCEM Mupe
0N pasNNYHbIX BMAOB CKOTA, BKAOYas MTULY, MO MHOTMM MpUYMHaM, BKKOYas
obecneyeHne HeOB6XOAMMbIMW NUTATE/NbHbIMW BeLLECTBaMM, MOBbILIEHNE BKYCO-
BblX KAuecTB KopMma, y/ydlleHne nokasaTteneii pocrta, a Takke onTUMU3aLMIO UC-
nonib30BaHMA Kopma. XXMBOTHbIE C BbICOKMMW MOKaszaTesisiMyM pocTa HyxjalTca B
noAAepXaHun BbICOKOTO YPOBHS 3[10pOBbS, U UCMO/Ib30BaHNE COOTBETCTBYHOLNX
[06aBOK SB/ISIETCA OCHOBHbIM apryMeHTOM, B Takux ciydasix. C NoBbILLIEHNEM OT-
pacneBbIX CTaHAAPTOB U MOBbILIEHHOW OCBEAOM/IEHHOCTLIO NOTpebuTeneli, a Tak-
e CMpoCcOM Ha 3[40POBble NPOAYKTbl MUTAHMS, XXMBOTHOIO MPOUCXOXAEHUS, Ha
oTpac/ib okasblBaeTcsa Bce 60/bllee AaB/eHNe B OTHOWEHMN 6osiee HaTypasbHbIX
1 He cofiepXallMx 0CTaTKOB aflbTEPHATUB, YeM TPaAMLMOHHbIE KOPMOBbIE A06aB-
KW, Ucnosib3yemble 0 HelaBHEro BPEMEHU, KOPMOBbIe MPOAYKTbl A/ XUBOTHBIX.
Bnarononyune noTpebuTeneii N XXMBOTHbIX ABNSIETCA OCHOBHbIM (DakTOPOM, onpe-
OENSOWMM LEHHble anbTepHaTUBbl KOPMOBbLIM A06aBkaM A1 XMBOTHbIX. Heko-
TOpble U3 anbTEPHATUB, UCNOMb3YEMbIX B KAUECTBE KOPMOBbIX A06aBOK ANS XNU-
BOTHbIX, BK/OYAOT NPOOGMOTMKIN, NPebnoTrkn, dhepMeHTbl U TpaBbl. Takol BbIGOP
KOPMOBbIX A06aBOK NOAKPEN/IEH HAayUYHbIMU U 3MNUPUYECKMMU UCCNEef0BaAHUSMUN
3TUX anbTepHaTUB, NOCKOJIbKY TPaBbl U UX 3KCTPaKTbl (PACTUTE/NIbHbIE KOMMOHEH-
Tbl) 061a4al0T LMPOKUM CMEKTPOM AeACTBUSI, KOTOPOE MOXET He TO/IbKO CTUMY-
nupoBaTb NoTpeb6neHne KopMa, HO M CTUMY/MPOBAThb 3H/OTEHHblE cekpeuuun, a
Takke 0b6nagatb aHTUMUKPOOHOW, KOKLWAMOCTATMUYECKON WU aHTUTeNbMUHTHON
aKTMBHOCTbO. 3anpeT Ha MCNosb30BaHNE aHTUOMOTUKOB B KauecTBe CTUMYNSATO-
pOB pocTa, 3KOHOMMYeckast 3PEKTUBHOCTb W MOBbILLIEHNE OCBEAOMNIEHHOCTU O
BPE/HbIX OCTATOUYHbIX 3hPpeKkTax NPMBOASAT K TOMY, UTO PacTUTE/bHbIE KOPMOBbIE
[o6aBkn npnobpeTatoT Bce 60/bLIEE 3HAYEHNE B YCTOWUMBOM XMBOTHOBOACTBE.
CeKTop XMBOTHOBOACTBA MOJIy4YaeT BbIrofdy OT MCMNO/b30BaHUSA psia KOPMOBbIX
[06aBOK, TaKMX Kak ackop6uMHOBasi KucnoTa, NpebuoTukn, NPo6GUOTUKN, U pacTu-
TeslbHble 3KCTPaKTbl.

KntoueBble c/nioBa: KopmoBble A06aBKW, (PUTOreHHble NPoAyKTbl, MPOGUOTUKM,
npe6buoTuKM, PepMeHTbl, TPaBbl, pacTUTENbHbIE 3KCTPaKTbl, KOHTPO/Ib KaYyecTBa
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MEPEBO/ CTATbW /| MAKANTAHbL, AYOAPMACHI

Opunos M.A.1 Mup3aesa LU.Y.1 Myxamaanes B5.T.2
PaxmaToB X.M.1

IByxapckuin rocyaapCTBeHHbI YHUBepcuTeT, I. Byxapa, Y3bekuctaH
25yXapCKnin rocyaapCTBEHHbIA TEXHUYECKNA YHUBEPCUTET, . Byxapa,
Y36eknctaH

NCMNONb30OBAHNE BNONOITNMYECKN AKTUBHbBIX KOPMOBbIX
AJOBABOK B KOPMJTEH CE/IbCKOXO3ANCTBEHHbIX
XNBOTHbBIX

AHHOTaums. KopmoBble A06aBKM A5 XMBOTHbIX MCMO/Mb3YOTCS BO BCEM Mupe
0N pasNNYHbIX BMAOB CKOTA, BKAOYash MTULY, MO MHOTMM MpUYMHaM, BKKOYas
o6ecrneyeHne Heo6GXOAUMbIMK NUTATE bHbIMW BELLECTBAMW, MOBbILLIEHNE BKYCO-
BblX KAuyecTB KopMa, y/ydlleHne nokasarteneil pocrta, a Takke onTuMuU3aLMIO UC-
nonb3oBaHMA Kopma. XXMBOTHbIE C BbICOKMMU MOKa3aTessiMy pocTa HyxaalTcsa B
noAAepXaHun BbICOKOTO YPOBHS 3/10pOBbSl, U UCMO/Ib30BaHNE COOTBETCTBYHOLLINX
[06aBOK SB/ISIETCSA OCHOBHbIM apryMeHTOM, B Takux ciydasix. C noBbILLIEHNEM OT-
pacneBbIX CTaHAAPTOB Y MOBbILIEHHOW OCBEAOM/IEHHOCTLIO NOTpebuTeneli, a Tak-
e CMpoCcOM Ha 3[40POBble NPOAYKTbl MUTAHMS, XXMBOTHOIO MPOUCXOXAEHUS, Ha
oTpacnb oKasbliBaeTcs BCe 60/bllee AaBneHne B OTHOLWEHUN 60nee HaTypasibHbIX
1 He cofiepXallMx 0CTaTKOB afibTEPHATUB, YeM TPaAMLMOHHbIE KOPMOBbIE A06aB-
KW, Ucnosib3yemble 10 HelaBHEro BPEMEHW, KOPMOBbIe MPOAYKTbl A/ XUBOTHbIX.
Bnarononyune noTpebuTeneii N XXMBOTHbIX ABNSIETCA OCHOBHbIM (DakTOpOM, onpe-
OENSOWMM LEHHblE anbTepHaTUBbl KOPMOBbIM A06aBKaM A/ XMBOTHbIX. Heko-
TOpble U3 anbTepHaATUB, UCNOMb3YEMbIX B KAUeCTBEe KOPMOBbIX A06aBOK ANS XNU-
BOTHbIX, BK/OYAOT NPOOGMOTMKIM, NPebnoTrkn, dhepMeHTbl U TpaBbl. Takoi BbIGOP
KOPMOBbIX 4,06aBOK NOAKPEN/eH Hay4YHbIMU U AMNUPUYECKMMU UCCNefoBaHNSAMU
3TUX anbTepHaTUB, NOCKO/IbKY TPaBbl U UX 3KCTPaKTbl (PACTUTENbHbIE KOMMOHEH-
Tbl) 06/1a4al0T LUMPOKUM CMEKTPOM AeACTBUSI, KOTOPOE MOXET He TO/IbKO CTUMY-
nupoBaTb NoTpe6neHne KopMa, HO M CTUMY/MPOBAThb 3H/AOTEHHblE cekpeuuun, a
Takke ob6nagatb aHTUMUKPOOHOW, KOKLMAMOCTATUYECKON WUAN aHTUTENbMUHTHOM
aKTMBHOCTbO. 3anpeT Ha MCNosb30BaHNE aHTMOMOTUKOB B KauecTBe CTUMYNSATO-
poOB pocTa, 3KOHOMMYeckast 3PEKTUBHOCTb W MOBbLILLIEHNE OCBEAOMNEHHOCTU O
BPEHbIX OCTATOUYHbIX 3hPeKTax NPpMBOASAT K TOMY, UTO PacTUTE/IbHble KOPMOBbIE
[o6aBkn nprnobpeTatoT Bce 60/blIEE 3HAYEHNE B YCTOWUMBOM XMBOTHOBOACTBE.
CeKTop XMBOTHOBOACTBA MOJly4YaeT BbIrofy OT MCMNO/b30BaHUSA psiia KOPMOBbIX
[06aBOK, TaKMX Kak ackopbuHoBasi KucnoTa, NpebuoTukn, NPoGUOTUKN, U pacTu-
Te/lbHble 3KCTPAaKTbl.

KntoueBble c/noBa: KopmoBble A06aBKW, (PUTOreHHble NPOAYKTbl, MPOGUOTUKM,
npe6buoTuKM, PepMeHTbl, TPaBbl, pacTUTENbHbIE 3KCTPaKTbl, KOHTPO/Ib KAaYyecTBa

BBegeHune. OgHa 13 cambix 601bLINX NPO6GAEM, C KOTOPbIMU CTaIKU-
BalTCA ynpaBnswlime depmamu, XUBOTHOBOAbI, CleUnanncTbl Mo Xu-
BOTHOBOACTBY, a Takxe Auetonoru, pabortawulume B MHAYCTPUA KOPMOB
0151 XXNBOTHbIX MM B 06/1aCTW UccnefoBaHui, - aTo paspaboTka cbanaH-
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CMPOBaHHbIX pPaLWOHOB /1 BbICOKOMPOAYKTUBHBIX XWBOTHbIX, a Takke
noggepxaHue OMTMMasIbHOrO COOTHOLUEHUS 3aTpaTt W Bbirof. oaTtomy
Heo6Xxo4UMO yYnUTbiBaTb TOT DakT, YTO CTOMMOCTb MSCa, MOJIOYHBIX MPO-
OYKTOB M MNOBGOYHBLIX NPOAYKTOB XUBOTHOrO MPOUCXOXAEHUA HecTabunbHa
1 BapbupyeTcs B 3aBUCUMOCTM OT pas/iMyHbIX (pakTopoB, M OO4HOW U3 Ta-
KMX NPUYMH SABNSIeTCA CTOMMOCTb KOPMOB (TOpHTOH, 2010). 3aTpaTbl Ha
KopMa COCTaBAsAT HanbOosbLIyO CTaTbid PacxofoB B XUBOTHOBOACTBE
(oueHuBatoTca B 35-50%). B uenom, cywectByeT MHeEHWE, 4YTO XMWBOT-
Hble NUTAlOTCA pacTeHVWsIMU, TPaBOW WAN KaKoW-nnbo ApYron «nuein»,
€CTEeCTBEHHON AN1A MX pauuoHa, HO B AEWCTBUTENIbHOCTUM Ha COBPEMEH-
HbIX pepMax KopM/ieHe CKoTa M NTULbI - 3TO C/0XHbIV Npouecc, NOJHbIRA
CMOpPOB U NPOTUBOPEUMBLIX MHEHUA. KopmoBble [o6aBKu paccmaTpuBa-
I0TCA Kak rpynna WM kiacc KOpMOBbIX UHIPEeAUEHTOB, KOTOpbIe, He ABNSA-
ACb NMUTaTesIbHbIMW BeLlecTBaMu, MOTYT BbI3bIBaTb Xe/laeMylo peakuuto
XMBOTHOro. Takas peakuus MOXeT BK/o4aTb M3MeHeHvwe pH, pocT unn
Moaudmkaumo MeTabonnyeckon peakumm XMBOTHOTO (XymkeHc, 1991).
CornacHo EBponeiickoli kKomnccum, KOpMoBble A06aBKM — 3TO NPOAYKTHI,
ncnonb3yemble B KOPMOMPOM3BOACTBE A8 YAYULLIEHUS KayecTBa kopma
N KayecTBa MPOAYKTOB XWBOTHOIO MPOUCXOXAEHUSA WAWM ANSA YAyUleHns
NPOAYKTUBHOCTM U 340POBbSA XWBOTHbIX, Hanpumep, A5 MOBblWeHUA
YCBOSIEMOCTU KOPMOBbIX MaTepuasnoB. HekoTopble KOpMOBble [06aBKu
MOTYT COAEpXaTb pa3/iMyHble NuTaTesfibHble BellecTBa, Takme Kak HaTpui
N 6eNoK, KOTopble ABNAITCA YacTblo BrkapboHaTa HaTpus WK ApOXKe-
BOW Ky/IbTypbl COOTBETCTBEHHO [1]. TexHu4yeckn, KOpMoBble A06aBKM He
cuuTalTCca 06A3aTeNbHbIMU WU He rapaHTUPYHT BbICOKOW MPOAYKTUBHO-
CTU XXUBOTHbIX WU 3KOHOMUYECKON peHTabenbHOCTW B XXMBOTHOBO/ACTBE
(Animal Feed Additives 2018, Be6-MCcTOYHMK). Habnwopaetcss ObICTPbIl
pOCT cnpoca COo CTOPOHbI MOJSIOYHOW U MACHOW MPOMbILL/IEHHOCTU B CBA3U
C pactywum gemorpaduueckum gasneHvem. MNMpoAoBo/ibCTBEHHas 6e30-
NacHOCTb, KOTOpas SABASEeTCHA BTOpoOW B cnucke Lleneli yctoiiumBoro pas-
BUTWA B BUAE «HYJ/IEBOTO rosioga», u 12-i Lienbko ycToMunMBOro passutus,
KoTopas ABNSAETCHA «OTBETCTBEHHbIM MOTpebaeHneM 1 NPOU3BOLACTBOMY,
06e sABnAOTCA B 60MbLUEl CTeNeH BOCTPE6OBAHHbIMU B UHAYCTPUM KOp-
MOB A/151 XXMBOTHbIX [2-5].

BaXHOCTb KOPMOBbIX 406aBOK CErofHs pacTeT C KaxiblM aHeM 6na-
rogaps npeuMyuiectsam, KOTOpble OHM MOryT obecneunTb, TakMM Kak
CTUMY/INPOBaHME POCTa XMUBOTHbIX, KOHTPO/Ib UH(PEKLMOHHBLIX 3a60n1eBa-
HWA, @ TaKkKe MOBbILLEHNE YyCBOSEMOCTM kopma (OTyeT 0 cneuuasibHbIX
KOpMOBbIX gob6aBkax, 2016) [6]. HabnogaeTcs yCcTORUMBBIA POCT pbiHKA
KOPMOBbIX [06aBOK ANS1 XMUBOTHbIX, KOTOPbIW, Kak oxugaetcs, byaeT pa-
CcT 1 B byayuwem, 6narogaps GbICTPOMY YBENUYEHUIO Crpoca Ha MSACO,
MSICHble NPOAYKThbI, @ Takke MOJSIOYHble NPOoAYKTbl BO BceM Mupe (OTuyet
0 KOPMOBbIX A06aBKax A8 XUBOTHbIX, 2014). B cBA3W € YacTbiM/ anuae-
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MUSAMU, TAKUMUW KaK NTUYUIA rpyunn, ApyrumMn 3ab6oseBaHus MU, TakuMK Kak
AWYP, U 3KOSIOTMYECKMMU NpobaemMamu, yBenuuyeHneM 06eCcrnoKOeHHOCTH
no MoBOAYy 3[0POBbSI XMBOTHbLIX BO BCEM MUpe, cpean hepmepoB, 3aHu-
MatoLLUXCA pasBefeHUeM MSICHOTO M MOJSIOYHOTO CKOTa, BO3POC/O 06Liee
MHEHUWE O KaueCcTBe KOPMOB U CBA3aHHbIX C HUMK cepTudumkaTax [7-10].

OCHOBHble (hakTopbl, ABWXYLLME rN106asbHbIi PbIHOK KOPMOBBIX A0-
6aBOK 4151 XXMBOTHbIX, MOXHO KnaccudrumpoBaTb creayowmmMm o6pasom:

(&) PocT mupoBoro notpebneHns msica

(6) MoBbIWEHNE OCBEAOMIEHHOCTM O KayecTBe M 6e3o0nacHOCTN Msca

(B) YBENUUYEHME MACCOBOro NPOM3BOACTBA Msica

(r) HepaBHue BCnbIWKM 3a60M1€EBaHNA cpeamn ckoTa

OrpaHununBaroLWmmn hakTopamun pbiHKa ABASIOTCA pacTyline 3atpaTbl
Ha Cblpbe M HOpMaTUBHO-NpaBoBas 6a3a. [11]. OpHako poCT CTOMMOCTU
HaTypaJsibHbIX KOPMOBbIX MPOAYKTOB CO34aeT BO3MOXHOCTU A/ UCMOSb-
30BaHUs KOPMOBbIX 006ABOK B KauyecTBe [eLleBOil anbTepHaTuBbl. Be-
Aylwive Npou3BOAMTENN COCPEAOTOYEHbI HA pacluMpeHun 6u3Heca B pas-
JINYHBIX pPeruoHax WM co3faHuMM HOBbIX 3aBOAOB A1 YBE/IMUYEHUSI CBOMX
NPON3BOACTBEHHbIX MOLLHOCTEN.

XOTS CyLLEeCTBYIOT pas/iMyHble onpeneneHns KOpMoBbIX 406aBOK, BCe-
obbemowee onpedeseHne, nNpeaioxeHHoe EBponenickoil komuccumen,
3ByYuUT Tak: «KopmoBble A06aBKM — 3TO MPOAYKTbl, WCMOMb3yeMble B
KOPM/IEHVMN XMBOTHbIX, C LIE/IbI0 YNYULLEHMS] KayecTBa KopMa 1 KavecTsa
KOpMa >XXMBOTHOIO MPOUCXOXAEHUS, UAN NS YNYULWEHUS ero NpPoayKTUB-
HOCTU ¥ 3[4,0pPOBbS XMUBOTHbIX, HaNpumep, ANS MNOBbILEHUS YCBOSEMOCTHU
KOPMOBLIX Marepuanos».

B yCcnoBUsX yXXECTOUYEHUS KOHTPOS CO CTOPOHbI PErynvMpyloLimnx opra-
HOB W YCWIEHUS1 BANSIHUSI COUMAsbHbLIX CETEN MPaKTUYeCKU HET BO3MOX-
HOCTM HapyllaTb HOPMbl, YCTAHOBJIEHHbIE A1 MPOMbILWIEHHOCTU. [Nns
N6bIX KOPMOBbLIX A06ABOK AJ/151 XMBOTHbIX, NpeAHa3Ha4YeHHbIX A8 Npo-
OaXun, Heobxo4MMO CTPOro cobaaarb NPoLecc Hay4yHOR OUEHKW, U Banu-
Jaunn ans ycTaHOBEHUS Ha/IMumsa UM OTCYTCTBUSA KakUX-NnMbo BpeaHbIX
BO34EWCTBUIA HA 3[0pPOBbE YE/IOBEKA W XUBOTHbIX WM HA OKPYXaloLLyto
cpepy (EBponelickas komuccus, 2018) [12-16].

Knaccndumkaumsa KopMoBbIX A06aBOK A/1s1 XXMBOTHbIX. KOpMoBbie
[06aBKM KnaccuUUUPYOTCS MO pa3/IMyHbIM KaTEropusiM no pasnuyHbiM
napameTtpamMm. KopmoBbie f06aBK/ MOTyT ObiTb pas/inyHbIX TUMOB:

» B cooTBeTCTBUN C NpaBunamm EBponeickoin komuccun

* B COOTBETCTBMU C LIEMIOCTHLIM MOAXOA0M

* B COOTBETCTBUU C MX NPOUCXOXAEHUEM U PYHKLMEN

KopmoBble [06aBKM MOXHO pasfesiMTb Ha Ccrefylolime KaTeropuu:
aHTUOKCMAAHTblI A7 KOPMOB, CJ/IOXHble MNOAKUCAUTE/NIA, KOMIMEKCHbIE
hepmeHTbl, afacopbeHTbl MUKOTOKCMHOB, cCpeAcTBa npefoTBpalleHus
N1eCeHn, BUTaMUHbl W 3M1EKTPONUTbI, rMapoxnopug L-kapHuUTUHa, pas-
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6aB/IeHHbI HUKOTUHAT XpPOMa, OTKOPMOYHbIE areHTbl, aMWHOKWUC/IOThI,
aHTUBMOTUKN, CBA3YIOLIME BellecTBa, MuHepasbl, Tpasbl, U NPEMUKCHI.
Lnpoko npusHaHHaa knaccuukaums KOPMOBbIX A006aBOK ANS XUBOT-
HbIX, OCHOBaHHas Ha npasuiax EBPOMenckoin KOMUCCUN U PYKOBOASALLUX
npyHUmMnax, npuBefeHa Huxe.

Ewe oanH knacc KOpMOBbIX A06aBOK, MCNOMb3yeMblil Ansa o6o3Have-
HUS TEXHO/IOrMYeCKUX BMellaTesibCTB, MPYMEHSEMbIX B KOPMOBbIX [O-
H6aBkax, — 3TO TexXHo/0rM4yeckne Ao6aBKu.

Ha ocHoBaHun PernameHta EBpOMenCcKo KOMUCCUN:

CeHcopHble fob6aBku. ITO rpynna A06aBOK, KOTOpble y/ydllakT BKy-
COBble KauyecTBa (T.e. 4O6pOBONbHOE MOTpebneHue) Kopma, CTUMYNupys
anneTuT, 06blYHO 3a cyeT BO3AeNCTBMA 3TUX NPOAYKTOB Ha BKYC WX LBET
Kopma. Hanpumep, apomaTtu3aTopbl KOopMa wam nofcnactutenu, takue
KakK BaHW/IbHbIA 3KCTPaKT, BMOIHE MOTYT MNOOYAMTbL TENAT CbeAaTb pauu-
OH [17].

Muwesble gobaBkn. [lobaBkn 06ecrneumBaloT XXUBOTHOE onpeneneH-
HbIMW NUTaTE/IbHbIMKU BellecTBaMu 419 oNnTUMasbHOro pocta. Mprumepom
MOXET CNYXWUTb BUTAMWUH, aMUHOKUCNOTA WU MUKPOINEMEHT.

B 60nblWINHCTBE CnyvyaeB Takne gob6aBku npeacTaBnsaoT cob6oi NpocTo
KOHLLeHTpMpOoBaHHble DOPMbl NUTATE/IbHbIX BELeCTB, MOCTynawLWwmx u3
NpMpoAbl, UHIPEeANEHTbl B pauuoHe.

3o00TexHuyeckne pgobaBku. ST A06aBKU ynydlwalT nNUTaTesbHbIi
cTaTyc 1 NPOAYKTMBHOCTb CKOTA He TOJIbKO 3a cyeT obecneveHus onpege-
NIeHHbIMY NUTaTeNIbHbIMK BeLLecTBaMu, HO U 3a cYeT cofelicTBusa 6onee
3(h(peKkTMBHOMY MCMNONb30BaHUIO NUTATESNbHbLIX BELLecTB, MPUCYTCTBYHO-
WMX B pauuoHe. Mpumepom Takoi [06aBKUM MOTYT CMYXWUTb (PepPMEHTHI
WM MUKPOOHbIE NPOAYKTbI NPSAMOrO AeWCTBUSA, KOTOpble yaydllalT co-
CTOSIHVME KULLEYHOro TpakTa, TeM caMblM obecneynBas 6onee ahhekTns-
HOe M3BJieYeHne nuTaTesibHbIX BelecTB U3 pauvoHa. B aToM OTHOLLEeHUn
MX 4acTO Ha3blBaKT MPOHYTPMEHTamu, T.e. MPOAYKTaMu, KOTopble Yynyu-
WwaKT NULLEBYID LIEHHOCTb paunoHa, He 06s3aTesibHO obecneumBas He-
nocpeACcTBEHHOE MOCTYM/IeHVe nuTaTesibHbIX BelwecTs. [Apyrve pobasku
NCMOMb3YITCA AN YIYHLEHNS 3KOMOrM4eckoh 06CTaHOBKM, KOTOPYO OHU
obecneuynBalT XMBOTHOBOACTBY, a ApPyrue HauesfieHbl Ha BbINOSIHEHUE
KOHKPETHbIX (PU3N0N0TrMYeCcKNX PyHKLWNA.

KokunanocTaTukm U rMCTOMOHOCTaThbl. 3TU A06aBKM KOHTPOIMpPY-
0T 340pOBbE NTULbI MOCPEACTBOM NPSMOro BO3AENCTBUA. 3TN coelnHe-
HUA UCNOJb3YITCA A1 KOHTPOAA 3[40POBbA KMLLIEYHMKA MTULbI U Heno-
CpeACTBEHHO BO34ENCTBYIOT Ha napasuTuyeckMe opraHm3mbl, Hacensio-
LWMe KULWEYHMK, N He KnaccuuumpyroTcs kak aHTnbuotmnkn (Knaccudm-
Kauusi KopmoBbix Ao6asok 2018) [18-22].

TexHonornyeckue pob6asku. [aHHas knaccudurkaumsa OTHOCUTCA K
rpynne no6aBoK, KOTOpble BAUSIOT HA TEXHOIOTMYECKMe acnekTbl KopMa.

118



HoBocTu Haykmn KasaxcTaHa. Ne 1(168). 2026

OTu f06aBKM He OKa3blBAKOT NPSIMOTO BAUSIHUS HA NUTATENIbHYH LLEHHOCTb
KOpMa, HO MOTyT AeflaTb 3TO KOCBEHHO, Y/lydllas ero XapakTepuCTUKM
npy o6palleHun unnM TUTMeHNYeckne ceoiicTBa. lMpumepom Takoli Ao-
6aBK/N MOXET CNYXWUTb OpraHMyeckas KucnoTa Ans KoHcepBauuu kopma
(pycyHok 1).

Ha ocHoBe uLenocTHoro nogxoga:

MomuMo eBponeiickoli knaccudmkaumm, cyliecTsyeT 6onee uUenocT-
Hasi knaccudpmkaums, npeaoXeHHast CenbCKOX03ANCTBEHHBIM COBETOM.

CeHcopHble
Ba. 1

MuuieBble
KOKHU- t

ANOCTaTKN Auwvcw KN

PucyHok 1- Knaccudukaums TEXHONOMMUYEeCKUX KOPMOBbIX A06aBOK

Llenb nccnepoBaHusi - OUEHWUTH CBOMCTBA TpaB U 61M0[06aBOK Mpu
KOPM/IEHUN XMBOTHbIX. [J06aBKuW, BMSOWME HA CTabUNILHOCTL KOPMa,
NPOU3BOACTBO KOPMOB 1 CBOWCTBA KOPMOB:

(a) MpoTuBorpnbkoBLIE CpeACTBA

(b) AHTHMOKCMAAHTBI

(c) Ceasyiowme BellecTBa A8 rpaHyn

[ob6aBku, N3MEHSIOWME POCT XUBOTHbIX, 3PEKTUBHOCTL KOpPMa, Me-
TabosM3m 1 NPoAYKTUBHOCTL [23]:

(a) ApomaTtunsartopbl kopma

(b) MogundmkaTopbl nuwesapeHusl

l. DepMeHTbI
IIl. MpebunoTnkn

. Bydoepsbl
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IV Mogkucnutenu

V. VloHohopbl

VI. NMpoTuBOB34yTME XMBOTA

VII. 3okncnotel

VIIl. CTumMynaTopbl C/IKOHOOTAENEHUSA
IX. MpobuoTnkm

X. [etayHumpylowme areHTbl

(c) Mogndukatopbl meTabonmsama

|. FTOpMOHbI

Il. BeTa-agpeHepruyeckme areHTbl (nepepacnpegensiowme areHTbl)
(d) CtumynaTopbl pocTta

l. AHTUBNOTUKN

Il. XumnotepanesTuyeckme cpeacrsea
[ll. MpebnoTnkn 1 NPOGUOTUKN

[06aBKU1, N3MeHSAIOLIME 3[10POBbE XNBOTHbIX:

(e) NekapcTBeEHHbIE Npenaparbl
() MmmyHOMOZYNATOPDI

[ob6aBky, n3MeHsiolWre NoTpebuTenbCKyo NPMeMIEMOCTb!
(a) KcaHTodhmnnel

[na cosgaHna LenocTHOM knaccugukauuu, BrIOYalLWel Bce TuMbl
M MOATWNbI KOPMOBbIX A06aBOK [/ XUBOTHbIX, B TOM 4uC/e Te, KOTO-
pble BK/IHOYEHbI B BbllLeYKa3aHHY KnaccuguKkaLmio Ha OCHOBE OCHOBHOW
(PYHKLMOHAIbHOW aKTUBHOCTW, BbIMOSIHSEMO ONpefesieHHbIM K1accoM,
npegsaraemM crefylLLyo NoAposHY Kiaccugukaumio.

Ha ocHOBe VX NPOUCXOXAEHUS N (PYHKLUN:

[o6aBku, nosbiwakLine noTpebneHne kopma. AHTUOKCUAAHTbI — 3TO
coefVHeHus, npefoTBpallallme OKUCIUTE/IbHOEe NPOropkaHue MnosiMHe-
HaCbILLEHHbIX XMPOB. [MporopkaHne, ecnu OHO YXe MNPOU30LLO, MOXET
NPMBECTU K paspyLleHntio BUTaMuHOB A, D n E 1 HeKoTopbIX BUTAMVHOB
rpynnel B komnnekca. MpoaykTbl pacnaja Nporopk/bix BewecTs MOryT
pearMpoBaTb C /IM3MHOM W, TakKuM 06pa3om, BAMATbL Ha cogepxaHue 6en-
ka B paunoHe. STOKCUXUH unu BI'T (6yTUNupoBaHHbI TMAPOKCUTONYO)
MOTYT CNYXWUTb aHTUOKCUAAHTOM B KOpme [24-26].

OdhhekTNBHOE BblpaLMBaHME XUBOTHbIX 3aBUCUT OT NPYMEHEHUS Mpo-
FPECCUBHbIX TEXHOJIOTUI COAEPXAaHNS, KOPM/IEHUS!, CBOEBPEMEHHOIO NPO-
BeLeHNs BeTepuHapHo-NnpoduiakTUyecknx MeponpusaTuii. 3aBectHo, Yto
OOHOV 13 BaXHEWLNX NPUYUH pOXAEeHUs cnabbix TenAT aBnaseTcs Hebna-
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rONpuUsTHbIE YC/IOBUSI KOPM/IEHWUSI CTE/IbHbIX CYXOCTOMHbIX KOpPOB, KOTO-
pble He COOTBETCTBYIOT GMOIOTMYECKMM OCOBEHHOCTAM pocTa nioga. Ans
OOCTMXKEHMSA BbICOKOrO KayecTBa NPOAYKUMW XMBOTHOBOACTBA YCMELUHO
NPUMEHSIOT pas3/InyHble Mpenapatbl, KOTopble yny4ywakrT noesaemocTb
N YyCBOSIEMOCTb KOPMOB, YNy4llatoT KO/IMYECTBO M KAa4yeCTBO MPOAYKLUMM.
MHorne aBTOpbl OTMEYarT, YTO MOJSIHOLEHHOE KOPMJIEHME XUBOTHbIX AO-
cTUraeTcs Kak 3a CHET KOPMOB pacTUTE/IbHOr0 NPONCXOXAEHWS, TakK 1 WK-
POKOro MCMNO/b30BaHUA HETPaANLNOHHBLIX NCTOYHUKOB GMONOIrMYECcKn ak-
TUBHbIX BELWLECTB B BMAE pas3/nyHbIX A06aBOK. B HacTosilee Bpems ans
MakC/MasibHO peannsauum reHeTM4eckoro noTeHunana NpPoayKTMBHOCTH
CENbCKOXO3ANCTBEHHbIX XWBOTHbIX LUMPOKOE MNPUMEHEHUE HaxoawuT ucC-
nosib30BaHne 6MO0TMYECKN aKTUBHbIX BELLECTB, KOTOpPbIE CMNOCOGCTBYHOT
MOBbILUEHNIO NMUTATE/IbHOCTU W YCBOEHWIO KOpMa, Hopmasnsauymm obmeHa
BELLECTB, YCU/IEHUIO (DAKTOPOB €CTECTBEHHOW Pe3nMCTEHTHOCTU. Buonoru-
YeCKN aKTMBHblE BeLlecTBa BK/OYAKT BUTAMUHbI, Makpo- U MUKpO3e-
MEHTbI, PEPMEHTbI, aKTUOKCHMAAHTbI U Ap. O4HMMN 13 Taknx 6MoNorMyeckn
aKTMBHbIX KOPMOBbIX 4006aBOK SAB/SILOTCA KOPMOBbIE APOXOKMW, ThIKBEHHbIN
XMbIX 1 pucoBas wenyxa. KopmoBble 4poXxokn - ABMSOTCA 6enKoBO-BMTa-
MWHHbIM KOHLEHTPAaTOM, KOTOPbIA nony4valT NyTEM MMUKPOOMONOrMYeckomn
nepepaboTkn rMAposM3aToB, CY/IbUTHbLIX LLENOKOB, MOC/ie CNUPTOBOWA
rMAPOSIN3HON 1 CynbUTHON Gapabl. dHepreTnyeckas LLEHHOCTb UX 6K3-
Ka K 3epHOBbIM KOpMam, a Mo COAEpXaHW MPOTEMHA OHWM 3HAYUTESb-
HO npeBocxogAaT ux. Mo cogepXaHutio NpoTenHa U BUTAaMUHOB KOPMOBbIE
OPOXOKM He ycTynarlT LWPOTY CEMSH COM W APYTUM TPagMUMOHHbLIM KOp-
MOBbIM fgo6aBkaM. Jpoxkn ABAAKTCA UCTOYHUKOM Gersika, He3aMeHUMbIX
aMWUHOKMC/IOT U BUTAMUHOB rpynnbl B, ButammHa E, C 1 BuTamMmnHos A un
D. A Takke cogepXuT npoButamud D2, yrneBofbl, MMHEpPa/IbHblE BeLle-
ctBa (Ca, P, Si), HaTypa/bHble BelecTBa, KOTOpble CNOCOGCTBYIOT pPOCTY
(MHO3MT, BMOTWH U Ap), a Takke PepMEHTbI kfacca rmaponasbl, KoTopble
nomMorarT XMBOTHbIM 60nee 3hhekTMBHO nepeBapuBaTb W ycBamBaTb
Kopma. brnomacca gpoxokeil MMeeT onTuMasibHOE CoAepXaHue Kiertyar-
KW, YTO UrpaeT BaXHYI POSib B YNYYLIEHUN NEPUCTASIbTUKN KULLEYHUKA.
Mo BHELIHEMY BuAY KOPMOBbIE APOXKM - MOPOLLOK-YELYNKA, OT CBETIO
XXENTOro 40 KOpMYHEBOro LBeTa. MaccoBas 4oNs BnarM B HAX CocTaBnsieT
He 6onee 10%, cblporo npotevMHa He meHee 43%, 30/bl He 6onee 10%,
nunnpos 2%, 0,5% knetuatkun, 39% B3B, 18% yrneBogos. NMpoTeENHOBLIN
KOMMNJ/IEKC B ApOXOKax, NpeacTaBnisieT HaMbosblyo KOPMOBYH LEHHOCTb,
B €r0 COCTaB BXOAUT MHOro 6eska u He3aMeHMMble aMUHOKUCOThI.
CornacHo nuTepaTtypHbiM AaHHbIM, MHOIME MNPOM3BOAUTENM MOJIOKa
NCMOMb3YIT KOPMOBbIE APOXKW, O/ 06ecnevyeHnss pUTMUYHOIO (OYHK-
LMOHMpPOBaHMS pybLOBOro MuUEBapeHusl, Hopmanusauum coctaBa Mu-
Kpochniopbl 1M NpoduiakTMkM aumpgosa pybéua y xsauHbix. Bnarogaps
CBOEW CMOCOBHOCTM K BPOXEHWNIO, KOPMOBbLIE APOXKM NOSTYYMIN LUMPOKOE
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pacnpocTpaHeHue B KOPMJ/IEHWM KOPOB. B py6Lie XBauHbIX OHU co3paloT
aHaspobHylo cpefly, KoTopas Crnoco6CTBYyeT pPasBUTUIO MOE3HON MUKPO-
dhnopel. Ansa cBoero pocta KOPMOBble APOXOKM WCNOMb3YHT KACN0posa,
pybua, TeM cambIM ynydwas ycnoBus ons pocra Lenino30imTuyecknx
6akTepuin - aHaspoboB. Kpome 3TOro, KOPMOBblE OPOXOKU MpOAyLMPY-
0T (hepMeHTbl, KOTOpble paclenisaiT nuTaTeflbHble BeliecTBa KOPMOB,
B TOM uucne knetyatky. ocneposaTefnibHas U 6bicTpas hepmeHTauus
rpy6oii knetyatky yBenuumBaeT NMPOU3BOACTBO GakTepuasibHOro 6erka,
noBbIWaeT obpa3oBaHne CBOBOAHbLIX XUPHbLIX KACMOT - UCTOYHMKA 3HEep-
MM oNs opraHusma, CHmXaeT cofepxaHue aMMmmnaka B pybLe, Tak Kak OH
pacxoayetcs Ha obpasoBaHue GakTepuanbHoro 6enka. Takum 06pasom,
BBeEeHNEe B pauMOH NaKTUPYIOLWMX KOPOB KOPMOBLIX APOXOKER ycunusa-
eT 0OMeHHble MPOLEeCChl, YTO CNOCOOCTBYET Y/YULIEHUIO NepeBapruMocTy
N YyCBOSIEMOCTU MUTaTENIbHbIX BELLECTB W, CnefoBartesibHO, CTUMYNpyeT
MOBbILLEHWNE MOMOYHON NPOAYKTUBHOCTM KOPOB U yMy4lleHne nutatesibHow
ueHHocTn mosnoka. Tak, mccnegosaHuamun ynaesa E.I., lymoBa A.B.,
Makcumosoin A.C. (2009) ycTaHOB/IEHO, UYTO BK/IHOYEHME K OCHOBHOMY pa-
LMOHY KOPMOBBIX APOXKel Bbl3blBaeT MOBbILLEHNE MOMOYHOW NPOAYKTUB-
HOCTW KOpPOB B NEPBOV NOSI0BMHE NakTaumu Ha 9,7 %, T. . AONOJSTHUTE/IbHO
eXeHEBHO OT KaXA0ro XXMBOTHOTO 6bIN10 MNOYYEHO 3 KI MOMOKa. Ap3uH
M.B. (2016) npoBén unccneaoBaHWs Ha CTesIbHbIX CYXOCTOMHbIX KOpOBax
3a TpyU Hegenwu OO0 OTena u caenasn BbiBOAbl, YTO BK/IOYEHWE KOPMOBbIX
apoxokeli Ontucad B kosimyectse 30 I Ha rosi0BY B CYTKM CNOCOGCTBOBANO
aKTMBM3aLunm 06MeHHbIX NPOLECCOB B UX OpraHn3mMe, a Takke yBeIM4eHuto
Haf0s MOJIOKa HaTypasibHOM XMPHOCTU B NOCAEAYIOLLYI0 Nocne oTena Ko-
pOB Nakrauuio.

B nuTepatype MMeloTca AaHHble Mo NnoslyvyeHnto COpbeHTOB 13 COSIOMbI
N LWenyxXyu puca 1 U3BMIEYEHUIO UMW MOHOB TakuX MeTasloB, Kak Xesneso,
CBUHeL,, Me[b, KagMWIA, HUKeNb, KOBGanbT, CeneH, KOTopble akTUBHO B3au-
mogelicTBytoT ¢ AHK npu nonagaHun B opraHnsm U3 okpyxatoLleli cpeapl
N NpUBOAAT K HeobpaTuMbIM NoBpexaeHusM cTpykTypbl AHK, Bbi3biBas
MyTauuM W HapyLleHUss PenpoayKTUBHON (OYHKLMM XUBOTHbIX. Takum
06pa3om, Ha OCHOBaHUW KpaTkoro o63opa nMTepaTypHbIX WCTOYHMKOB,
MOXHO yTBepXAaTb 0 uenecoobpasHocTn BkNw4veHnsa BAK[, B paunoHbl
CE/IbCKOXO035ANCTBEHHbIX XWBOTHbLIX C LEfbl0 MOBbLILEHNS eCTeCTBEHHON
Pe3nCTEHTHOCTM OpraHM3Ma v Kkayectsa NnpoayKuMu XXMBOTHOBOACTBA.

MaTepuanbl 1 MeTOAbl UCCMefoBaHWi. Vicnonb3oBaHue HaTypasb-
HbIX WHIPeANEHTOB B KauyecTBe KOPMOBbIX 406aBOK, Kak oxupaeTcs, no-
B/IMAET Ha NPOAYKTUBHOCTL U 3[J0POBbLE CKOTA, HO CO BPEMEHEM 3TO A0JIXK-
HO COOTBETCTBOBaTb NOTPEOUTENLCKMM TPebOBaHWAM K MPOAYKTaM XWU-
BOTHOBO/ACTBA, KOTOPbIE He COAEepPXaT CUHTETUYECKMX XMMUKATOB Y MOTYT
COXpaHATb CTabunbHOCTbL NpoaykTa. CerogHsa noTpebuTenn 3auHTepeco-
BaHbl B Y/ydlleHUN CBOEro 340P0BbA, HanpuMep, B NPOoAyKTax nNuTaHus C
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BbICOKO NMUTaTesIbHOW LIeHHOCTb, 6oratbix 6e/IKOM U C HU3KMM coAep-
XaHvem xonectepuHa. EcTb Hagexaa, 4To yHKUMOHa/IbHbIEe KOPMOBbIe
[06aBKM He TONbKO MOB/INAKOT Ha CKOT, HO M MO3BOJIAT NPOU3BOAMUTL MpPO-
OYKTbl XMBOTHOBOACTBA, UMeKLWme MoNesHy AN 300p0BbA LEHHOCTb
Ona notpebutenei. KopmneHve TpaBoii ¢ go6aBkamm SIbHAHOTO Macna
N NINCTbLEB K/1eBepa MOXET YyBe/IMUYUTb CoAepXaHue MoSIMHEHAaChILWEeHHbIX
XUpHbIX kncnot (MHXK) B roBsavHe, 4to genaet ee (MYHKUMOHASIbHbIM
NpoAaykToM nutaHus. [lobaBneHve ¢haBoOHOUAOB, recnepuTuHa U HapwH-
FEeHVHa, M3B/IEYEHHbIX W3 anesibCUHOBOW KOXYpbl, B KayecTBe AO0MNOJHU-
TenbHOl KOPMOBOI A06aBKM 06nagaeT aHTUOKCUAAHTHLIMW CBOMCTBaMM
N yny4ywaeTt NpoAYKTUBHOCTb Kyp-Hecyllek, Npon3BoAsa npu 3aTom faiua c
HU3KUM cofepXaHnem XonecTtepuHa. fila ¢ HU3KMM coAepXaHuem Xo-
necTtepvHa ynydwaT 340pOBbe YefnioBeka unu 6yayt Koppenuposatb C
(bYHKUMOHAbHBIMU NPOoAyKTamMn nuTaHusa. B Gyayuiem npegocraBneHve
OOMNOTHUTE/IbHbIX KOPMOB B KayecTBe (DYHKLMOHA/IbHOIO KOpMa MOXeT
npeBpaTUTbCA B (DYHKUMOHASbHbLIA UCTOYHWK NULLM ANS HaceneHus pas-
BMBAIOLLNXCA CTPaH.

B NpOMBbIWIEHHOM CKOTOBOACTBE A1 CYXOCTOMHbIX W HOBOTE/bHbIX
KOpoB (3a 2 mecsila Ao otena n 10 cyToOK nocne Hero) 1 npu BbipalimBa-
HUM TenAaT (B Bo3pacte 1-30 cyTKM) C UeNbH MOBbILEHWS €CTECTBEHHON
PEe3NCTEHTHOCTU U yryylleHusa Ux OM3nosI0rM4eckoro COCTOAHMA Lieneco-
06pa3HO NPUMEHATb BMOMOTNYECKN aKTUBHbIE KOPMOBbIE A06aBKM - MU-
KPOHU3UPOBAHHbIA ThIKBEHHbIA XMbIX, MWKPOHWU3MPOBaHHbIE KOPMOBbIE
OPOXOKU N MUKPOHM3NPOBAHHYIO PUCOBYIO LIEeyXY, NPepbIBUCTO - YYUThbI-
Basd (pusmonormyeckoe pasBuTMe M OCOBEHHOCTU TEXHOMOTUWU cofepxa-
HUS XKXUBOTHbIX.

CyXxOCTOWHbIM 1M HOBOTE/IbHbIM KOpOBaM criefyeT BBOAWUTb B pauuoH
MUKPOHU3NPOBAHHLIA TbIKBEHHbIA XMbIX, MUKPOHW3UPOBAHHbIE KOPMO-
Bble APOXOKM U MUKPOHW3UPOBAHHYIO PUCOBYIO LWIeNyXy, O4WH pa3 B CyT-
KA C OCHOBHbIM pauuoHOM, B A03€ 1T Ha 1 Kr XMBOW Macchl, B TeYeHune
3-X OHel ¢ MHTepBasioM B 4 [HA, Ha NPOTSXKEHUU 2-X MecsueB oo otena
n 10 gHei nocne Hero. 3.TensAtam, cogepXawmmMmcs B TENATHUKE-Npogu-
nakTopun, B NpodunakTuyecknx uenax cnegyet BBOAUTbL B pauMoH Mu-
KPOHU3NPOBAHHbIA ThIKBEHHbIV XMbIX, MUKPOHU3NPOBAHHbIE KOPMOBbIE
OPOXOKU Y MUKPOHU3MPOBAHHYIO PUCOBYIO LLEsyXy, O4WH pa3 B CYTKU C
MOJIO3MBOM WM MOJIOKOM, B A03e 1 r Ha 1 Kr XMBOI Maccbl B TeyeHue
3-X [Heli ¢ MHTepBas/iOoM B 4 [OHA Ha NPOTSXeHUU OT poxaeHusa o 30
OHEeBHOro Bo3pacTa.

Kpome aToro, msyyasicad MUKPOKIMMAT B KOPOBHUKaxX W npeacrasns-
eT cob0il COBOKYNHOCTb (PU3MYECKOTO0 COCTOSIHUSA BO3AYLWHON cpefbl, ero
ra3oBoi, MWKPOGHOI W MNblEBOW 3arpA3HEHHOCTU, C YYETOM COCTOSHUS
3[aHnA 1M TeXHO/I0rMYeckoro obopyaoBaHus. PesynbTaTbl UcciefoBaHuii
No U3y4YeHWo U3NYEeCKUX NapamMmeTpoB BO3AYLIHON cpefbl B KOPOBHUKE
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M NPOCOUIaKTOPUM, TAe NPOBOAMCS HAy4YyHO MPOWU3BOACTBEHHbLIN OMbIT,
npeacTaefeHbl B Tabnuue 1

Ta6nuua 1- MNMokasaTtenn MUKPOKAMMATa B NMOMELEHNIN A5 CoAepXaHUs
CYXOCTOWMHbIX KOPOB

Mepuon TemnepaTy- OTHOCWK- CkopocTb Copepxa- Copepxa-
roga pa BO34yXa, TeNnbHas OBWXEHUS HWe aMMU-  HUe yrne-
°C, min-max BA&aXHOCTb, BO3A4yXa, aka, Mr/m3  KuMcroro

%, min-max  m/c, min-  min-max rasa, %,
max min-max

1 2 3 3 4 5
3UMHUIA 9,1-13,9 71,2-85,0 0,18-0,54  10,3-12,0 0,17-0,19
BeceHHwii 11,8-14,5 69,6-87,2 0,26-0,59  10,7-16,3 0,16-0,23
NeTHwnin 13,3-15,7 65,4-83,7 0,31-0,69 10,1-17,9 0,15-0,19

M3 npuBeAEHHbIX aHHbIX BUAHO, YTO B NOMELLEHUU AN COAepXKaHus
CYXOCTOWMHbIX KOPOB TeMMepaTypHO-BIAXHOCTHON peXnM BTeYeHue Bce-
ro nepvofa vuccnefoBaHunii 6611 HEOAMHAKOB M XapakTepusoBaH cneayto-
WMMM MoKasaTensamu: Temnepatypa Bo3ayxa B 3uUMHUI nepuof 6bina oT
9,1-13,9 oC ncoctasuna scpegHem 12,2 oC, B BeceHHuin 13,9 oC, npwu kone-
6aHuax ot 11,8-14,5 oC, B neTHuii 14,3 oC, npu konebaHuax 13,3-15,7 oC.
OTHOCUTENbHAsA BNaXHOCTb BO3Ayxa B MOMELLEHUW B 3UMHUIA nepuos
B cpegHem 6bina 77,1 % npu konebaHusx B npegenax ot 71,2-85,0 %,
B BECEHHWIi nepuoj B cpefHeM OHa cocTaBuna 75,3% npu konebaHu-
Aax oT 69,6 87,2 %, a B IeTHUIA nepug unaMeHsinacb ot 65,4 go 83,7 %
n B cpegHem cocTasuna 74,3%. Ha npoTseHum Bcero noAoMNbITHO-
ro nepuoja CKOpOCTb ABWXEHUA Haxogwunacb B npegenax ot 0,18 go
0,69 m/c n B cpegHem coctaBmna 0,23 m/c. Oxnaxpgaruwas cnocoo6-
HOCTb BO34yxa B cpefHem cocTasnsna 7,59 mkan/(c*cm?). Copepxa-
HWe yriekucnoro rasa He npesbiwano 0,23 %. Konnuyectso ammuaka
B BO3yxe KOpOBHuMKa konebanocb ot 10,1 go 17,9 mr/m3 un B cpea-
Hem coctaBnsno 11,7 mr/m3. Hannune cepoBogopoda B BO3AyXe Ko-
POBHMKE He OTMeyanu. YpPOBEeHb OCBELLEHHOCTU HenocpencTBeH-
HO B MeCTax HaxOXAeHWs XWBOTHbIX BapbupoBan ot 41 po 327 fK
B [AHeBHOe BpemMsA. B cpefHeM B KOPOBHWKE YPOBEHb OCBELLEHHO-
cTn coctaBun 56,17 nk. B xoae aHanmMsa MUKPOOHOW 06GCEMEHEH-
HOCTM BO3f4yxXa B KOPOBHWKE YCTAHOB/IEHO, 4YTO Obliee MUKPOBHOe
yncno (OMUY) konebanocb ot 17,5 go 27,3 TbiC. MUKPOOGHbLIX Ten B
1 m3 Bo3gyxa. B cpegHeM KOMYeCTBO MUKPOOPraHW3MOB B BO3AyXe
KOpPOBHMKa cocTaBuio - 23,2 TbiC. MUKPOGHLIX Tenl B 1 M3,

BbiBOA,. BONBbWNHCTBO pa3BMBalOLLMXCA CTpaH, B TOM ynucie Y36eku-
CTaH, 06nafalT 06U/MbHLIM KOJIMYECTBOM CEJ/IbCKOXO3SINCTBEHHON Npo-
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AYKUMM 1 NOBOYHbIX NMPOAYKTOB, KOTOpPble MOTYT MCMO/Ib30BAThCA B Kaue-
CTBE KOPMOBBIX 406aBOK C (DYHKLMOHA/IbHLIMU KOPMOBLIMU CBOWCTBAMM.

3T0 MOXEeT U3MEHUTb OLINGOYHOE MpPeacTaB/ieHNe O TOM, YTO BaXKHble
KOPMOBbIE WHIPeAUeHTbl creayeT f06aBNsTh TO/IbKO HA YPOBHE KOMMep-
yeckux KopMoB. BMecTo 3Toro cnegyeT NpoABUraTbCsl B BbISIBIEHUM aflb-
TEPHATUBHbIX MPOAYKTOB U UX MUTATE/bHbIX U aHTUMUKPOOHLIX CBOICTB
AN UCMOMb30BaHWsA WX B Pa3BUBANOLWUXCS CTpaHax, MCMbITbIBAKOLMX
HexBaTKy pecypcoB. B 6yayliem Bk/toueHue yHKLMOHANbHbIX UHIpeau-
€HTOB B (DYHKLIMOHA/IbHbIE KOpMa MOXET CTaTb XW3HEeCNoCo6HOl anbTep-
HaTUBOI B pa3BMBalOLMXCS CTpaHax. HaTypanbHble MPOAYKTbl, KOTopble
Nerko JOCTYMHbI Y UMEKTCA Ha MECTHOM YpPOBHEe, MOTEHUMAasIbHO MOryT
3aMeHUTb WCMO/Ib30BaHMEe aHTUOWOTUKOB B KAYeCcTBE KOPMOBBIX WHrpe-
[MNEHTOB, YTO MOXET Y/Ty4YlWWUTb NPOAYKTUBHOCTb M 3[10p0BbE CKOTA. ITU
HaTypasibHble NPOAYKTbl 6e30macHbl ANl CKoTa, JIoAel 1 okpyxatoLei
cpeabl; VX MOXHO MCMOoJIb30BaTb MOCTOSHHO, M OHW 061a4alT pas3finyHbl-
MU MexaHu3mMamu AeincTeus.

Hay4HOo-Npon3BOACTBEHHbIE OMbITHI HA KOpOBax 3a 2 Mec. A0 oTesna
1 10 AH. nocne Hero U TensiTax B yC/I0BUAX CKOTOBOAYECKOrO Kommnsekca
nokasasin, 4To MPepbLIBUCTOE BBEAEHME K OCHOBHOMY paluWOHy uccneay-
eMbiXx BAK/[, cnoco6CTBOBAsIO YBE/IMUEHUIO CPeAHECYTOUHbIX MPUPOCTOB
Macchl Tesia TeNISIT M YNy4lleHnto nokasaTtesieil COCTOSHUS X OpraHu3mMa,
UTO B LIE/IOM CMOCOGCTBYET MOBbLILLEHWIO €CTECTBEHHOI YCTONUMBOCTY Op-
raHusma.

JleyeGHble cBolicTBa TpaBs, yny4ywatwoline aHTUMUKPOGHYH0, NPOTUBO-
BOCMa/IUTENbHY0, aHTMOKCMAAHTHYI, YCBOSIEMOCTb WM MMMYHOCTUMY/U-
PYIOLLYIO @KTUBHOCTb, AOJ/KHbI 6bITb M3YYeHbl B KOPM/IEHUU XXUBOTHBIX,
a Takke B KayecTBe 6e30MacHOr0 NpoAyKTa NWTaHuWs AN1s YesoBeka.
CTtaHgapTusauus NpaBuIbHOV [03MPOBKM PEXMMOB NMPUMEHEHUSI PacTu-
TeNbHbIX KOPMOBbIX [06aBOK A/1s1 BbINOSIHEHWS ONpeAeneHHon yHKLMN
ABnseTca Tpeb6oBaHMeM cuUTyauun, NO3TOMY HEoGXO4MMO NPOBECTU [Ao-
MOMHWUTENbHbIE UCCNEf0BaHMS B 3TOM HarpaB/ieHnu.

Takum o6pas3omM, pasninMyHble 06/1acTW, Takue Kak 340pOBbe, 3KOMO-
rmyeckasi yCTOMUYMBOCTb, HOpMaTUBHble Tpe6GoBaHNUA U JaXe W3MeHeHue
KnMarta, SIBASI0TCA YacTbio MPOM3BOACTBA, MapKeTUHIa U BO3feicTBus
rnoc/ie UCnosb30BaHusi, KOTOpble TECHO CBSI3aHbl C MHAYCTPUE Npon3Bosa-
CTBa KOPMOB.
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