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PROBiOTIC FEED ADDITIVES IN FATTENING
OF AGRICULTURAL ANIMALS

Abstract

The article presents a modern classification of feed additives by species of animals (for pigs, cattle, poultry), func-
tionality (technological, taste, food, zootechnical, combined); structures (monocomponent, dicomponent, three-component,
multicomponent, multicomponent); origin (protein, energy, mineral, vitamin, antibiotics, enzyme preparations, probiotics,
prebiotics, acidifiers, mold inhibitors and toxin adsorbents, combined additives).

Recently, the diet of farm animals uses numerous feed additives, the use of which does not always have a positive ef-
fect on product quality. Probiotic supplements have become widespread among feed additives of natural origin. Probiotics -
drugs of biological action on the basis of beneficial microorganisms or their metabolites, which do not harm the body of ani-
mals and allow you to produce safe food. The main mechanism of action of probiotics is to normalize the composition of the
microbiota of the gastrointestinal tract, probiotic microorganisms also produce biologically active substances, including ami-
no acids.

The classification of probiotics by generations depending on the used strains of microorganisms, combinations and
therapeutic and prophylactic action is presented. Currently, the market for probiotics in demand combined drugs. Bacterial
strains that are part of a complex probiotic combine to produce different enzymes, biologically active substances, so that they
complement each other in biological activity. In addition, to obtain new multicomponent biologically active drugs combine
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probiotic complexes with prebiotic drugs.

Probiotic products - immunobacterin-D, BPS-44, I-Sak, Tselobacterin, Levabon®Rumen E, "Yea-Sacc1026", "Bio-
mate Plus", Biosprint®, EnzActive, which are manufactured by modern industry, and their use in agricultural feeding were

analyzed. animals and drinks.

Key words: feed additives, classification of feed additives, farm animals, feeding, productivity, probiotics, yeast.

Introduction

In modern conditions of animal husbandry, one
of the most pressing issues in the feeding of farm animals
is the use of feed additives in the diet. Scientists have
proven that this improves the process of digestion of an-
imal feed by 15-18%, assimilation of feed by 10-15%,
prevention of spoilage of feed, increase long-term storage
of feed to 20%, etc. [1-5]

Feed additives are suppliers of biologically ac-
tive substances to the body of animals, are organic or
mineral compounds of natural origin or obtained by
chemical synthesis. [2]

The share of feed additives is 5-30% of the total
weight of feed per day. The introduction of feed additives
in the diet allows you to balance the diet of nutrients and
make it more complete and effective, as well as reduce
the cost of livestock products by simplifying the feed
base with cheaper feed. [5]

The purpose of the study was to screen the lit-
erature and study the variety of feed additives used in
animal nutrition.

Results and its discussion
More than 200 different types of feed additives
are used in the feeding of farm animals. Modern classifi-
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cation (Fig. 1) divides feed additives by animal species
(for pigs, cattle, poultry); functionality (technological,
taste, food, zootechnical, combined); structures (mono-
component, dicomponent, three-component, multicom-
ponent, multicomponent); origin (protein, energy, miner-
al, vitamin, antibiotics, enzyme preparations, probiotics,
prebiotics, acidifiers, mold inhibitors, toxin adsorbents
and combined additives). [1, 2, 5-9]

It should be noted that feed additives are divided
into two types - synthetic and natural, as well as their
energy efficiency - high energy efficiency and low ener-
gy efficiency, depending on the applied production tech-
nology. [1]

All feed additives should be classified as biolog-
ically active substances, which are divided into:

1. Normalizing nutrients (balancing supple-
ments) - vitamins, minerals, amino acids.

2. Regulatory consumption and digestibility of
feed, productivity and product quality - enzyme prepara-
tions, antioxidants, pigments, growth stimulants (hor-
mones, beta-agonists), preservatives and stabilizers,
emulsifiers, probiotics, flavorings, flavor enhancers,
binders, regulators feed acidity, buffer substances, sur-
factants.

3. Regulatory animal health: anthelmintics,
tranquilizers, antimicrobials (except mycotoxins and pro-
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enzyme preparations;
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cattle, pigs, poultry, etc.

type

synthetic;
natural.
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taste;

food;
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combined.
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efficiency

highly effective;
low efficiency.

Fig. 1 — Classification of feed additives

biotics), antitoxicants (against mycotox- e ™
ins, radionuclides, etc.), etc. [9, 10] I generation Monocomponent drugs containing one
Recently, much attention has strain of bacteria

been drawn to the development of feed - \ J
additives using live cultures of microor- r
ganisms, so-called probiotic products. [ . Self-eliminating antagonists, which
Probiotics - drugs of biological action on II generation include members of the family Bacillus
the basis of beneficial microorganisms or L (B. subtilis, B. licheniformis)
their metabolites, which do not harm the -
body of animals and allow you to pro- e
duce safe food. It is believed that the (* Combination preparations consisting of
main mechanism of action of probiotics III generation several strains of bacteria
is to normalize the composition and bio- (multicomponent) or include additives
logical microflora of the gastrointestinal - that enhance their action

o ) ) \_ J
tract, positively affecting the composi-
tion of the microbiocenosis, probiotic — ( e ) ) ™
microorganisms also produce biological- IV generation Sorbents (sorbed) live bacteria
ly active substances, including amino immobilized on the sorbent

\ N J

acids. [11-14]

In the last decade, the concept
of probiotics has undergone significant
changes. Researchers' attention to the structural compo-
nents and products of metabolism of probiotic microor-
ganisms has increased. These changes are related to the
expansion of ideas about the biological effectiveness of
probiotics and the discovery that the structural elements
of cells and their metabolites in some cases are no less
effective. [11-14]

There are four generations of probiotics, de-
pending on the strains of microorganisms used, combina-
tions and therapeutic and prophylactic action (Fig. 2).
[13]

Currently, the market for probiotics in demand
combined drugs. Bacterial strains that are part of a com-
plex probiotic combine to produce different enzymes,
biologically active substances, so that they complement
each other in biological activity. In addition, to obtain
new multicomponent biologically active drugs combine

Fig. 2. Modern generations of probiotics

probiotic complexes with prebiotic drugs. Immobilized
form of probiotic drug can significantly increase the pro-
tection of bifidobacteria and lactobacilli when passing
through the stomach, where conventional drugs contain-
ing lyophilized cells of probiotics lose more than 90% of
activity. The biological effectiveness of sorbed probiotics
allows the use of reduced doses of bacteria. [13-14]

The strategy in the creation of probiotic prod-
ucts is aimed primarily at meeting the physiological
needs of animals in biologically active substances. Add-
ing probiotic supplements to feed increases nutrient bio-
availability, health, immunity, productivity and conserva-
tion of farm animals and poultry. [11-14]

The effect of the probiotic preparation immuno-
bacterin-D, which includes bacteria of the genus Bacillus
subtilis and Bacillus licheniformis, on the indicators of
productivity and natural resistance of calves was studied.
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Feed probiotic supplement immunobacterin-D has a posi-
tive effect on live weight gain and natural protective
properties of the body of experimental animals. When
feeding 1-2-month-old calves immunobacterin-D, the
increase in live weight of animals increased by 8.6% in
the experimental group of 0.744 + 0.07 kg, while in the
control group it was 0.68 = 0.05 kg. The bactericidal ac-
tivity of the serum of experimental calves decreased by
10.5%, while in the control by 22%, which indicates an
improvement in adaptation mechanisms and natural re-
sistance when using a feed additive. [15]

"Immunobacterin-D" is also used for the preven-
tion and treatment of gastrointestinal infections in cattle,
pigs, poultry, dogs, cats and fur animals. For prophylac-
tic purposes, the feed additive is used with drinking wa-
ter or with feed for 7 consecutive days with the following
interval of 7 days. This maintains the number of benefi-
cial microorganisms in the intestine at the optimal physi-
ological level and provides a prolonged effect throughout
the growing period. For therapeutic purposes, the drug is
prescribed to animals in the same doses 1-2 times a day
until the disappearance of clinical signs of the disease.
[16]

The stimulating effect of BPS-44 and Saccha-
romyces cerevisiae in broiler feed on the intensity of
postvaccination immunity against infectious bursal dis-
ease has been proved. The use of the yeast Saccharomy-
ces cerevisiae in the compound feed had a greater effect
on the induction of specific immunity to infectious bursal
virus than the drug BPS44. [17]

The introduction of yeast into the diet of fish af-
fects the bacterial content of the intestine, so it is im-
portant to choose the appropriate concentrations. Thus,
when replacing fishmeal with yeast, which was added to
the feed for rainbow trout, only 20% of the replacement
did not cause changes in the intestinal microflora, which
consisted mainly of Leuconostocaceae, Lactobacillaceae
and Photobacterium. On the other hand, higher concen-
trations of yeast changed the ratio of bacterial population,
and its rather high content - up to 60% - caused the re-
production of pathogenic microflora, in particular Can-
dida albicans. [18]

In order to optimize the digestive tract of young
sturgeon, in particular to maintain a high level of activity
of digestive enzymes from the class of hydrolases (such
as amylase, lipase and trypsin), the feasibility of using
inactivated baker's yeast in the amount of 5% by weight.
This concentration will increase the activity of the above
enzymes - lipase by 51%, trypsin - 12, 2%. Thus, the
introduction of Russian sturgeon in the diet of young
people in the early stages of post-embryonic develop-
ment of baker's yeast helps to increase the efficiency of
the digestive system of fish. [19-20]

The use of probiotics I-Sak and Celobacterin in
the feeding of suckling piglets can improve digestive
processes, which increases the productivity of animals.
Cellobacterin is a microorganism isolated from the ru-
men of ruminants, which has cellulosolytic and lactic
acid activity, and combines both enzyme complex and
probiotic.

I-Sak is a live yeast culture that stimulates the
activity of bacteria that digest cellulose and starch and
utilize lactic acid in the gastrointestinal tract of rumi-
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nants. Therefore, feeding piglets the complex drug Celo-
bacterin with probiotic I-Sak in some way helped to im-
prove their growth rates. [21]

Live yeast is known to promote healthy sowing
of the sow by improving the digestion of nutrients, which
provides improved milk composition and more. In addi-
tion, it has been found that, like the components of yeast
cell membranes, live yeast reduces the accumulation of
pathogenic bacteria in the gastrointestinal tract, such as
Salmonella enterica and E. coli K88. Studies conducted
in 1995 show that the use of live yeast in the composition
of nutrients in milk improves by increasing protein by
7% and fat by 14%. Live yeast has been shown to im-
prove immune status. The level of immune factors such
as CD4 (antigenic marker of helper T lymphocytes) and
CDS8 (antigenic marker of suppressor and cytotoxic T
lymphocytes) increases, which helps the body to better
respond to infection. By using live yeast, you can in-
crease the absorption of lactation feed from 3% to 14%.
[22]

Dairy experts are also well aware of the positive
effects of yeast on animals. It is believed that yeast can
improve microbial activity in the rumen, increase feed
consumption and productivity of cows. BIOMIN's R&D
team has collaborated with world research institutes to
produce Levabon® Rumen E automated yeast, which
improves the health and metabolism of ruminants. An
increase in milk yield was observed when Levabon®
Rumen E was added to the feed. Milk protein and fat
levels remained at the same level as the control group for
the first two months of Levabon® Roumen E use, but in
the third and fourth months these values increased in the
experimental group. [23]

Yea-Sacc1026 and Biomate Plus (BP) feed addi-
tives contain "live" yeast cultures, while "XP" is a "dead"
yeast culture. Alltech's yeast product, Yea-Sacc1026, is
the only yeast product that has been extensively studied
to provide a database of its effects on fermentation and
digestibility of ruminant fiber. In 21 studies, a change in
the pH of the rumen, an increase in the concentration of
ammonia nitrogen by 3.2% and the total concentration of
volatile fatty acids - by 5.4% and a decrease in the con-
centration of lactose in milk - by 8.1%. The vast majority
of studies have shown an increase in the total number of
viable bacteria by 42% and the number of cellulosolytic
bacteria - by 20%. A striking increase in the number of
non-cellulosolytic bacteria by 95% was found in all ex-
periments. [24]

Biosprint® feed probiotic contains live yeast
Saccharomyces cerevisiae, specially bred for ruminants,
with a high concentration of 15 x 10° CFU / g. The rate
of introduction of probiotics in the diet is 3-4 g / goal. per
day for dairy cows and 2-3 g/ goal. for repair heifers and
bulls for fattening. The results of studies conducted in
different climatic conditions at different feed bases con-
firm the effectiveness of using high-yielding live yeast
Biosprint® to stabilize cicatricial digestion, prevent aci-
dosis, increase milk productivity and milk quality. [25]

The use of live yeast in feed is a mild and effec-
tive way to correct the shortcomings of feeding high-
yielding and medium-yielding cows. Yeast Saccharomy-
ces cerevisiae has become widespread in the feeding of
dairy cows due to its ability to ferment. In the rumen of
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ruminants, they create an anaerobic environment that
promotes the development of beneficial microbiota.
Yeast uses rumen oxygen for its growth, thus improving
the conditions for the growth of cellulosolytic bacteria -
anaerobes. In addition, probiotic yeast produces enzymes
that break down feed nutrients, including fiber, which
ensures the release of free fatty acids and the availability
of bacterial protein. This, in turn, increases milk yield by
1.5-2 liters per head per day. [26]

The use of active yeast in the feeding of laying
hens also has a positive effect on growth, productivity,
development of systems and digestion, immune status.
[27]

The influence of active yeast Saccharomyces
cerevisiac on the productivity and morphological pa-
rameters of laying hen eggs of "NOVOgen brown"
crossbreeds was studied. Addition of active yeast Saccha-
romyces cerevisiae to the diet of laying hens increased
the egg production by 3.7-6.6% and had a positive effect
on egg weight, which increased by 0.3-1.1%, energy val-
ue increased by 0.6 —6.6%. [28-29]

It was found that the use of probiotic feed addi-
tive, which includes the strain Lactobacillus plantarum
IMBB-7679, has a positive effect on quail growth, bio-
chemical parameters of quail blood and liver. The con-
centration of cholesterol, triacylglycerols in quail serum
decreased, the content of protein and calcium increased,
and there was an increase in total protein in the blood and
liver tissue of quail. [30].

The influence of the use of probiotic additives
based on active yeast in the diets of laying hens on the
productivity and quality of eggs has been studied. It was

found that the use of yeast increased poultry productivity
by 3.7-6.6%, increased egg weight by 0.95-1.1% [28-29].

Today, live active probiotic feed additive En-
zActive, developed by specialists of PJSC Enzyme Com-
pany, has gained rapid production in Ukraine. PJSC "En-
zyme Company" is the largest producer of yeast in
Ukraine and exports about 40% of its products to 13 Eu-
ropean countries. In the Indian market, the Enzyme
Company intends to sell products for the feed industry -
probiotic yeast, which is used in the cultivation of broil-
ers, pigs and dairy cows.

Live active probiotic feed additive EnzActive is
an innovative product, the addition of which aims to re-
duce and further eliminate the use of antibiotics in animal
nutrition. EnzActive helps to increase the efficiency of
fattening and the nutritional value of livestock products.
[31-32]

The calculation of the optimal dose of active
feed yeast is completely individual and depends on the
species, sex and age of the animals. For broilers on aver-
age use 50-100 grams of active feed yeast per 1 ton of
feed, for piglets 200 grams per 1 ton of feed, for adult
pigs 500-1000 grams per 1 ton of feed, and for dairy
cows 5-15 grams per animal per days. Individual calcula-
tion of the required number of probiotics per day pro-
vides quality dairy and meat products. [32]

Conclusions

Screening of literature sources on the use of
probiotic supplements in the feeding of farm animals and
poultry shows that probiotics are the only alternative to
antibiotics, reduces the incidence of gastrointestinal dis-
eases of farm animals and increase their productivity.

(data obrashcheniya:
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'Kageopa mexnonoeii sepua i kombixopmie

’Kagpedpa Gioximii, mixpobionozii ma isionozii xapuyeanms

Ooecvbka HayioHanvbHa akademis xapyosux mexuoaoeii, eyn. Kanamua, 112, m. Odeca, 65039, Yrpaina

HNPOBIOTHUYHI KOPMOBI JOBABKH B I'OJIBJII
CIJIbCBKOI'OCITIOJAPCBKUX TBAPUH

Anomauin

Y emammi nasedeno cyuachy xnacugixayiro kopmosux 0006agok 3a guoamu meapur (011 ceuretl, BPX, nmu-
yi); QyHKyioHanbHicmmo (MexHoI02iuHI, CMAKOBI, Xapy408i, 300MexXHIYHi, KOMOIHOBAHI), CMPYKMYPI (MOHOKOMNOHEHMHI,
OUKOMNOHEHMHI, MPUKOMNOHEHMHI, NONIKOMNOHEHMHI, MYTbMUKOMNOHEHMHI), NOXOOHNCEHHAM (npomeinosi, enepee-
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muyHi, MiHepanbHi, GiMaminti, aHmubiomuxu, gepmenmui npenapamu, npodIOMUKU, NPedioMuKlU, NIOKUCTIO8AYI, [H2I-
b6imopu niiceni ma adcopbenmu moKCUHie, KOMOIHOBAHI 000ABKU).

OcmanHin 4acom 6 payioni CiibCbKO20CNOOAPCLKUX MEAPUH UKOPUCMOBYIOMbCS YUCTEHHT KOPMOBI 000a6KU,
BUKOPUCMAHHS AKUX HEe 306HCOU NO3UMUBHO GNIUBAE HA AKIcmb npodykyii. Ceped Kopmosux 006asoK npupooHo2o no-
XOOJICEHHSL WUPOKO20 NOWUPEHHs HaOyu npobiomuyni dobaexu. Ilpobiomurku — npenapamu 6iono2iunol 0ii Ha OCHOBI
KOPUCHUX MIKDPOOP2aHizMie abo ix memabonimis, sSKi He 3a80arms WKOOU OP2AHIZMY MEAPUH I 00360JI10Mb GUPOOIAMU
besneuni xapyosi npodykmu. OCHOSHUL MexaHizm Oii NPObOIOMUKIE NOA2aAE Y HOPMARI3ayii cKaady MIKpoOiomu uiiyH-
KOBO-KUWIKOB020 MPAKMY, NPOOIOMUYHI MIKDOOP2AHI3MU MAKOC NPOOYKYIOMb OI0I02IYHO AKMUBHI PEYOBUHU, 8 MOMY
YUCTT AMIHOKUCTIOMU.

Ilpeocmasneno xknacugixayiro npobiomuKxie 3a NOKONIHHAMU 8 3ANEHCHOCMI 8i0 BUKOPUCHIAHUX WMAMIE MIK-
pOoOpearizmie, KOMOIHaYill ma NiKy8anbHO-npoginakmuynoi Oii. B danuil wac Ha puHKy npobiomuxie 3ampe6y8aHi Kom-
binosani npenapamu. LLmamu 6axmepiti, o 8x00amsb 8 KOMHIAEKCHUU NPOOioMuK 00 €OHYIOMbCA 3 30aMHICMI0 NPO-
Oykysamu pisHi (hepmenmu, 6i0N02IUHO AKMUGHT PEUOBUHU MAK, WO 60HU OONOBHIOBANU OOUH 00HO20 3a BION02IUHOIO
axmusHicmio. Kpim moeo, 0151 ompumants HOBUX NOJNIKOMAOHEHMHUX OIOI02IYHO AKMUBHUX NPEnapamie KOMOIHYIOmMb
KOMNJIeKCU NPOOIOMUKiI6 3 npebiomudHuMU NPEenapamamu.

Ilpoananizosano npobiomuuni npooykmu — imynoboaxmepun-D, BIIC-44, I-Cax, I[lenobaxmepun, Jlesa-
6on®Pymen E, «Yea-Saccl026», «Biomate Plusy, Biosprint™, EnzActive, aKi 6u2omoenac cy4acua npoMuciosicns, ma
BUKOPUCMAHHA IX 8 200181i CIIbCLKO2OCNO0APCLKUX MEAPUH A NUYI.

Kuro4oBi cj10Ba: kopMoBi 100aBKkH, Kiacudikanisi KOPMOBHX 100aBOK, CLILCHKOrocnoaapcbki TBapuHH,
roaiBJisl, MPOAYKTUBHICTh, NPOOiOTUKH, TPLKIAKI.
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