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Abstract: As a result of the work, adequately new data were
obtained on the change in the intestinal microbiocenosis of pigs
during their entire life. The degree of influence of the probiotic,
prebiotic and synbiotic on the change in the microbiocenosis of
theintestines of pigsis determined. A schemefor theintroduction
of lactic starter cultures, " Baliz-V" and lactic starter culturesand
"BalizZV" together. The effect of the new diet on growth
indicators, microbiocenosis, immunity and the quality of raw
meat was studied. The positive effect of the synbiotic effect on the
quantitative composition of lactic acid bacteria in the intestines of
young pigs was 3-4 orders of magnitude higher than in the
control. The use of a probiotic, prebiotic and synbiotic led to an
improvement in intestinal microbiocenosis, strengthening the
body'sresistance, and an increasein live weight gain, respectively,
by 8.4; 9.6 and 10.7%.

Keywords : Pigs, Probiotic, Prebiotic, Synbiotic, Immunity,
Quality and Safety of Raw Meat.

. INTRODUCTION

One of the safest and cheapest methods to improve the
quality of raw meat is the use of probiotics (living
microorganisms) and prebiotics (oligosaccharides, organic
acids, etc.) that have beneficial effects on the vital activity of
the intestinal microflora of the animal host by correcting and
activating the vital functions of the microflora of its digestive
tract [6 ,nine]. In connection with the rapid development of
agricultural biotechnology, interest in the use of probiotic
microorganisms, prebiotics, and their complexes (synbiotic)
in anima husbandry has increased [7, 10, 14, 15].
Microorganisms and their metabolic products are widely used
as bioprotectors for the prevention and treatment of
gastrointestinal diseases. Probiotics are considered as the
most promising antibiotic substitutes in agriculture [2, 12,
13].
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The maximum amount of normofloraisfound in the lower
intestine, primarily useful include lactobacilli of the genus
Lactobacillus (L. Acidophilus) and bifidobacteria of the
genus Bifidobacterium (B. lactis, B. breve, B. bifidum and
others). Bifidobacteria are mainly found in the colon . It is
thanks to bifidobacteria and lactobacilli that the optimal
immune status is maintained. They affect the body's immune
system through activation of monocyte migration, activation
of phagocytic activity. Bifidobacteria serve as a protective
barrier against pathogenic microorganisms, activate the
digestion of feed, the absorption of amino acids, vitamins,
trace elements. Lactobacilli are natural antibiotics for the
body. In the process of metabolism, lactobacilli produce
organic acids, including lactic acid, antibiotics, bacteriocins.
The main ones are the protective and immunoprotective
functions of lactobacilli. In order to fully activate the work of
beneficial microorganisms, prebiotics such as Baiz-B
(veterinary) containing organic acids are necessary [5, 11].
Normoflora, which inhabits a healthy intestine, produces B
vitamins and nicotinic acid, due to which the body's cells are
enriched with calcium and iron from fodder products.
Disruption of the normal intestinal microflora can occur for
variousreasons. Asaresult of failures, beneficial bacteriadie,
and pathogenic bacteria, on the contrary, multiply more
actively.

Probiotics are living microorganisms and preparations
based on them that have beneficial effects on the body of an
animal host [4, 8]. Positive effects are manifested both at the
local level through the normalization of the microbial ecology
of the digestive tract, and systemically [3]. The basis of most
modern probiotics are lactic acid microorganisms isolated
from the luminal microflora of warm-blooded animals. These
are bacteria of the genera Bifidobacterium, Lactobacillus,
Lactococcus, Streptococcus, etc. Probiotics are able to
suppress the vital activity of pathogenic microorganisms,
improve the physiological state of the animal and increase its
productive qualities [1, 3]. The probiotic MKZ was
developed at the SKNII1ZH FSBI. Its activity is determined by
the bacteria contained in it, which, having a high antagonistic
activity to a wide range of pathogenic and conditionally
pathogenic microorganisms, improve feed absorption,
stimulate metabolic processes, and prevent the devel opment
of dysbacteriosis. Baliz-B obtained by biotechnological
method.
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Development of technology for producing organic pork with theintroduce of probiotics, prebiotics and
synbiaoticsinto the diet

The mechanism of action of organic acids of such
prebiotics as “Baliz-2” and “Baliz-B” (veterinary) is
associated with adecreasein pH in the intestine and a positive
effect on the host through selective stimulation of growth or
enhancement of the metabolic activity of norma intestinal
microflora. “Baliz-B” is a filtered culture fluid formed as a
result of the metabolism of an aerobic gluconobacter
containing gluconic acids (gluconic, 2,5-diketogluconic,
5-ketogluconic, 2-ketogluconic and kamenovo). The authors
found that "Baliz-V" has no inhibitory effect on lactic acid
bacteria[5].

Synbiotics are a combination of prebiotics and probiotics,
which have a positive effect on the health of animals and
humans. In our studies, the complex of the MK Z probiotic and
the Baliz-V prebiotic was studied as a synbiotic.

Il. MATERIAL AND METHODS

The purpose of the research was to study the effect of
probiotic lactic acid starter culture (“MKZ”) based on
propionic acid and lactobacilli produced by LLC NPF Biovet
(Moscow); veterinary prebiotic "Baliz-V" containing
Kamenovo and other organic acids produced by Baliz-Pharm
(Krasnodar); synbiotic (“MKZ” + “Baliz-V”) on the
microbiocenosis of the large intestine and the productivity of
young pigs raised to produce organic pork.

The experiment was carried out in the FSUE OPH
Leninsky Put in the Novokubansky District of the Krasnodar
Territory. For the experiment, 40 weaning piglets of 24 days
of age with an average live weight of 9.0 £ 0.5 kg were
selected, formed in 4 groups of analogues (n = 10). Animals
were in similar conditions of keeping and feeding. The first
group is the control on the main diet (RR), balanced by
nutrition (table. 1).

Table- |: Nutritional ration by age of growing and
fattening experienced pigs (n = 10)

The second, third and fourth groups of piglets additionally
with the main diet (MD) received the probiotic MKZ and the
prebiotic Baliz-V in accordance with the experimental
scheme (Table 2). The duration of the experiment was 180
days.

Table- I1: Scheme of experiencein studying the effect

of probiotic agents on the age-related dynamics of pig
intestinal microbiocenosis (n = 10)

Group Features of feeding, per head per day
age period
1 Control MD up to 2 2-3 3-6
months months months
2 MD + MKZ 10ml 20ml 10 ml
3 MD + Baliz-V 10ml 20 ml 10ml
4 | MD+MKZ+Bdizv | 10+10ml 20;“ 20 10;“ 10

Dosage of probiotic and prebiotic after 3 months. reduced
dueto thefact that in our previous studiesit was proved that in
piglets older than 3 months. beneficia intestinal microflora
has aready been adjusted and requires maintenance at the
same level [1]. In the experiment, we studied zootechnical
indices, intestinal microbiocenosis, hematologic (red blood
cell count, color index, hemoglobin concentration, leukocyte
formula) and immune status (lymphocyte population
composition, phagocytosis indices. phagocytic number,
phagocytic index, etc.).

To assess the microbial colonization of the contents of the
large intestine, microbiological studies of faeces (excrement)
of piglets were carried out by dilution in sterile saline and
plating on nutrient media. The study of intestina
microbiocenosis of animals was carried out at the age of 30,
60, 180 days. Intestina microflora was studied by its
identification by birth: Lactobacillus spp .; Bifidobacterium
spp -; Clostridium spp .; Staphylococcus spp .; Enterococcus
spp.; Enterobacteriaceae genn, as well as yeast and mold

1 kg content Stair?(‘)"_’iz’;g and Lit;izg_ﬂ?iw(m';ha 5 microscopic fungi. The number of microorganisms in the
Feed Units 127 1.20 116 colony fqrmi ng units (CFU) Igcated in 1 g of the contents of
Dry matter, g 880,0 865,0 860,0 the large intestine was determined.
Crudefiber, g 40,0 48,0 54,7
Exchange energy, MJ 13,6 133 13,2 I1l. RESULTSAND DISCUSSION
Crude protein, g 171,2 169,0 156,0
_Lysneg 11,0 10,0 838 It was established that in piglets at the age of one month, the
Mah';’;;ggnrn‘:}’g'”e' g 2'2 2‘8 22 number of microorganismsin theintestinal contents of piglets
Tryptophar’] gg 0 18 18 was several orders of magnitude smaller compared to
Crude Fd, g 43,0 32,0 39,0 subsequent periods. Their number increased significantly by
Teblesalt, g 40 40 50 the age of 60 (table 3). It should be noted that the number of
PhCa'Crllum g 28 1805 81% lactobacilli and bifidobacteriain piglets at the age of 60 days
osphorus, g \ , ) : ;
Iron mg 800 700 80,0 was an order of magnltud_e higher compared to mo_nthly
Zinc mg 45,0 40,0 35,0 animals, and at 180 days it was two orders of magnitude
Copper mg 15,0 9,5 8,0 higher. When probiotic (group 2), prebiotic (group 3) and
Cobalt, mg 1623 0’013 (3)’18 synbiotic (group 4) are introduced into the diet, there is a
Mﬁgﬂﬁ%ﬁg % 5 ‘B 5 5 > significant change in the intestinal microbiocenosisindicators
lodine, mg 05 05 025 in the direction of an increase in useful normoflora
Vitamin A, mg 01 1,0 15 Differences in the quantitative composition of the intestinal
Vitamin D3, thousand IU 100,0 500,0 600,0 microflora of animals of various groups were revealed.
Vitamin B12, mg 0,032 0,030 0,024
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Since the additives used in feeding animal's of groups 2 and
4 included lactic acid bacteria and a prebiotic, the content of
microorganisms of the genera Lactobacillus and
Bifidobacterium was the most indicative parameter of the
effect of the additives used on the quantitative composition of
the intestinal microbiocenosis of experimental animals.
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Observations of the growth of animals showed that the
introduction of probiotic, prebiotic and synbiotic supplements
into their diet had a positive effect on the average daily gainin
live weight over the entire growing period. It wasfound that in
2-4 experimental groups, compared with the control, the
average daily gain in live weight was significantly higher,
respectively, by 60.9; 69.3 and 77.1 g (table 4).

During the growing and fattening period, the indicators of
gain in live weight in relation to the control were higher in
animals of 2-4 experimental groups, respectively 8.4; 9.6 and
10.7%. A study of peripheral blood revealed a significant (P
<0.01) increase in the number of red blood cellsin animals of
the experimental groups. In addition, in animals of these
groups, there was a significant 9, 10 and 15%, respectively,
increase in hemoglobin concentration compared with the
control. The number of leukocytes in animas of the
experimental groups was also significantly (10-18%) higher
compared to the control, due to an increase in the content of
segmented against the background of a decrease in the
number of stab neutrophils, eosinophils and lymphocytes.

Table- 1V: Effect of lactic starter cultureson animal
growth rates (n = 10)

Indicators Age days
Group Paunon o1 180
Liveweight kg 1 Control 9,005 | 1219
2 MKZ 9,005 | 1314
3 Baliz-V 9,0£0,5 | 1339
MKZ +
4 BalizV 9,0£0,5 | 1352
The average daily gainin 1 Control 723,7
live weight, g 2 MKZ 784,6
3 Baliz-V 793,0
4 MKZ + Baliz-V 800,8
The average daily gain,% of 1 Control 100,0
control 2 MKZ 108,4
3 Baliz-V 109,6
4 MKZ + Baiz-V 110,7

Table- I11: Qualitative and quantitative composition of
the intestinal microbiocenosis of experimental pigs (n =
10)

Age days
Ne | Microorganisms | Group 30 | 60 | 180
Amount, IgCFU / g
1 5,0+0,09 | 6,9+0,08 | 7,5+0,05
Lactobacillus 2 7,0£0,12 | 7,8+0,09 | 8,8+0,11
1 (Lactobacillus spp.) 3 7,0£0,22 | 7,7¢0,26 | 8,7+0,25
4 8,5+0,18 | 8,8+0,16 | 9,0+0,14
- ] 1 6,0:028 | 7,0#029 | 7,5+0,18
Bifidobacteria 2| 7,3:031 | 9,8:031 | 9,2+031
2 (B'f'dObac)tef um "3 77.42031 | 9,8:025 | 9,5:0,22
- 4 | 90023 | 97+031 | 9.8£031
1 1,0+0,08 | 3,4+0,08 | 3,6+0,09
3 Clostridia 2 - 2,5+0,06 | 3,3+0,07
(Clostridium spp.) 3 1,6£0,07 | 3,3+0,08
4 - - 1,2+0,23
1 6,86£0,22 | 7,060,224 | 6,1+0,11
" Enterococci 2 6,0+021 | 7,7+0,15 | 7,3+0,17
(Enterococcus spp.) 3 6,5+0,11 | 7,5+0,13 | 6,5+0,14
4 6,0+0,31 | 7,0+0,31 | 6,0£0,31
Stept . 1 2,7+031 | 44+034 | 51+043
5 (Staphﬁgggggl']s 2 15:022 | 1,9+0,23 | 1,9t0,13
a %p \ 3 1,0:0,08 | 1,4:0,07 | 1,3:0,08
' 4 1,0+0,13 | 12+0,12 | 1,3+0,15
. 1 6,2+0,34 | 6,9+0,30 | 7,8+0,32
Enterobacteriaceae
6 | (Enterobacteriacea 2 58+0,32 | 6,0+0,33 | 7,0+0,34
egenn.) 3 6,0£0,13 | 660,11 | 6,8+0,22
4 55059 | 58+0,18 | 6,0£0,24
1 2,4+013 | 2,7+0,12 | 2,6+0,12
' 2 0,4t0,06 | 0,5+0,07 | 0,5+0,06
7| Condidayesst 3 | 04007 | 05008 | 050,07
4 0,4t0,06 | 05+0,07 | 0,5+0,06
1 - 1,3+0,11 | 2,5+0,16
2 2,2+0,17 | 2,3:0,13
8 Mold mushrooms 3 132009 202011
4 R R

The addition of a synbiotic group 4 to the diet (MKZ
together with Baliz-B) gave the best results in terms of a
positive effect on intestinal microbiocenosis. So, the content
of lactobacilli in the intestines of pigletsin 30 dayswas 8.5 Ig
CFU/g,in60days-8.81gCFU /g, in 180 days- 9.01g CFU
/ g, which is significantly higher compared to the control (p
<0.001). the content of bifidobacteria in the intestines of
pigletsin 30 dayswas9.01g CFU / g, in 60 days- 9.7 |g CFU
/ g,in 180 days - 9.8 Ig CFU / g, which is also significantly
higher compared to the control ( p <0.001).

Thus, the use of the probiotic MKZ and the prebiotic
Baiz-B had a positive effect on the composition of the
luminal microflora of the intestines of animals of the second
and third groups. And the positive effect of the synbiotic
effect on the quantitative composition of lactic acid bacteria
in the intestines of young pigs was the highest (3-4 orders of
magnitude higher than in the control).
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These data indicate a significant strengthening of the
resistance of the body of experienced pigs to the negative
effects of the external environment and infectious diseases.

[V. CONCLUSION

Studies have shown that the use of probiotic, prebiotic and
synbiotic led to an improvement in intestinal
microbiocenosis, anincreasein live weight gain, respectively,
by 84; 9.6 and 10.7%, improved blood biochemical
parameters.
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