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Abstract

It has been shown that in the process of enrichment of different green grass (silage), using a
consortium endemic probiotic LAB strains (which sintesized bacteriocins) and yeast strain of Kluve-
romyces marxsianus 83(which synthesizing mycocin) led to increasing amounts of essential amino
acids (in particular lysine and methionine) and protein. It has been shown that in the content of spore
microflora, mold, bacteria contaminating silage was decreased with respect to the control. The tech-
nological parameters of silage have been determined.
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Introduction

Frequent uncontrolled use of feed antibiotics in intensive production of feedstuff has led to
the formation of resistant strains of pathogenic bacteria. The use of feed antibiotics has resulted in
the increased productivity of farm animals due to the suppression of the pathogenic microflorain the
digestive system (Anadon A., Martinez-Larranga MR. et a., 2006).

The situation is exacerbated by animal stresses due to poor feed quality and poor conditions.
Often there are cases of dysbacteriosis especially in young animals, decreased cow reproduction,
excess live weight of young animals, increased infectious and alimentary (caused by defective unba-
lanced feeding) diseases.

The increase in the pace of production and output of livestock and poultry productsis inex-
tricably linked with the improvement and devel opment of new resource-saving technologies, includ-
ing through the involvement of innovative solutions in the field of biochemistry and microbiology.
A special place among them is the use of probiotic preparations in animal husbandry and poultry
farming (Hossain M. |., Sadekuzzaman M. et al, 2017, Israyelyan A., Tkhruni F., 2017).

These are live microbial feed additives that improve the microbial balance in the intestines of
animals and birds and are biological regulators in the body. The effect of probiotics on the body is
diverse. The principle of their action is that they inhibit the activity of pathogenic microbes, produce
digestive enzymes, vitamins, amino acids, increase immunity, and inhibit toxins. An important result
of the use of probioticsin animal husbandry is the environmental safety of food. The most modernis
their separation into monocomponent (containing one bacterial strain), antagonist probiotics (mainly
representatives of the genus Bacillus), combined preparations (containing several strains or additives
that enhance their effect), and sorbed live bacteria. They produce different enzymes and biologically
active substances that complement each other (Nekrasov, R. V., Chabaev, M. G., 2013). The prod-
ucts offered on the market differ not only in cost, but also in composition, quality, methods of use
and dosage (Anadon A., Martinez-Larranga MR. et al., 2006, GaggiaF., Mattarelli P. et a., 2010).
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The determining factor in the effectiveness of probiotics is largely the technology of their
production. The modern approach to the development of probiotic drugs involves severa elements,
that is, first, the use of various types of microorganisms in certain combinations, then the release of
them in a form that alows long-term storage at ordinary temperature, third, the preservation of
properties when making them during the production of animal feed and feed additives. A new prom-
ising direction in the production of probioticsis their releasein the form of abiologically active feed
additive containing a biofilm of probiotic bacteria, which alows microorganisms to maintain their
activity of animal feed during drying and granulation (http://subtilis.ru/products/laktofit).

We studied probiotic strains and yeasts which were isolated from dairy products of different
regions of Artsakh Republic (cow matsoon, salt cheese, sheep milk, goat milk, buffalo milk). Our
study showed the influence of the products of their metabolism on the ability to inhibit the growth of
spores microflora, pathogenic microflora causing diseases for humans and animals and their antimi-
crobia activity against Bacillus subtilis and Salmonella typhimurium (Israyelyan A., 2017, Israye-
lyan A., Tkhruni F. et a., 2016).

Scientific experiments have been carried out to find out how endemic probiotic bacteria of
Artsakh Republic appear in the process of silaging, taking into account their characteristics. Given
the environmental and geological conditions of the Republic of Artsakh, as well as grain and agri-
cultural crops used by the local population as feed, we used corn and esparcette for the study. Cur-
rently, there are no such ways to increase the nutritional value of feedstuff in Artsakh. (Mezhunts B.,
Sargsyan A. et a., 2016). Today, in terms of ensuring economic stability and food security for the
population of Artsakh, it isimportant to address the issue of livestock development, for which there
are sufficient domestic resources (large livestock and arable lands are a guarantee for a sustainable
livestock base). Solving this problem also requires improving feedstocks, evauating the nutritional
integrity of feeds and identifying the risks of their use.

Materialsand Methods

The growing of lactic acid bacteria

In the work we used Ent. durans P13, L. acidophilus 1991, &. termophillus 103, Ent. fae-
cium KE5, S. lactis 62 probiotic LAB strains. For bacterial growth we used MRS (1SO) and MRS
(Himedia) broth, MRS agar (Himedia), lactoagar, nutritional agar (Nutrient, Himedia, India), whey
and pasteurized, sterilized fat milk (3.6%) produced by MYMY company, as well as dry skim milk
(fat content: 1.5). Milk sterilization was performed under a sterilizing device for 15 minutes under a
pressure of 0.8 mm/Pa.

For the preparation of antimicrobial preparation, we also used the nutritional medium pre-
pared from cottage cheese whey with the following composition: yeast extract-0.30%, peptone-
0.30%, trivalent sodium citric acid-0.60%, magnesium sulfate-0.2%, manganese sulfate-0.2%, dis-
sociated ammonium sulfate-0.50-0.80%, potassium phosphate concentrated-0.10%. The bacteria
were grown for 48 hoursin 37°C in a prepared medium (Israyelyan A., Tkhruni F. et al, 2016, Kara-
petyan K., Tkhruni F. et a, 2017).

Y east was grown on nutrition medium Saburo (Himedia), for 48 hoursin 30° C.

The strains were stored in the collection of the laboratory of Microbiology of Artsakh Scien-
tific Center.

The process of making silagein the laboratory

For the study we used corn and esparcette which we gathered from two different communi-
ties: Avetaranotc and Herher
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For the preparation of the silage, weather changes have been taken into account. Because the
grass season is limited to late spring and summer, when the wesather is favorable, the work has been
done from late May to late July. The height of the grass should be 20-30 cm. After collecting the
grass, the dried mass quickly was silaged within a day with two different preparations of lactic acid
and yeast. We added 10 % preparations of consortium lactic acid (50%) and yeast (50%) to the si-
laging mass.

In laboratory conditions, food (silage) after the enrichment with probiotic bacteria was stored
in appropriate containers for 45-60 days, after which we first checked their physicochemical para-
meters.

Table 1.Certain indicators of the received feedstuff

Sample of
N Feedstuff feedstUff Color The smell Form
1 control I dark green | sharp not pleasant shght(lzg// mol-
Ent. durans P13
L. acidophilus 1991 yellowish- oo o
2 Corn | Sttermophillus103 Il green like silage like silage
S. lactis62
Ent. faecium KE5
L. acidophilus 1991 yellowish- L
3 . termophillusto3 | ! green not pleasant like silage
S. lactis62
4 control AV green like sl@e S“ght(lj{/ mol-
Ent. durans P13
L. acidophilus 1991 yellowish- L
> easr-_ S. termophillus103 v green pleasant like silage
cr:Jette S. lactis62
Ent. faecium KE5
L. acidophilus 1991 o
6 S termophillusioz | VD | dakgreen plessant like silage
S. lactis62

As can be seen from the data presented in Table 1 feedstuff with control and probiotic-
producing bacteria are already different in appearance and odor. In addition, in the silos of the two
different control groups, little mold was observed, which may already have a negative effect on an-
imals.

Bacteriological analyses of feedstuff

Bacteriological analyses were carried out according to generally accepted methods (buprep
M., 2016).

The number of viable bacteria was determined by gradual dilution and characterized by the
titration method. Microbiological parameters (fungi, mold, pathogens) were determined according to
established methods and operating standards.

Protein determination method

Determination of protein in feedstuff is according to GOST PA13496.4-93
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Amino acid determination

Determination of the amino acid content, thin-layer chromatography was used, followed by
calculation of the content relative to the control data. For the quantitative determination of amino
acids two methods of hydrolysylated samples of grass were used, esparcette and green mass of corn.
The samples after silaging were hydrolyzed at 1 atm 120°C in the following ratio: 4 grams of the
test 8 ml of 4 N HCI or 8 ml of 6 N HCl was added to the sample under a hydrolysis mode of 130°C
for 20 min. Subsequently hydrolysis was selected hydrochloric acid embodiment hydrolysis at
130°C for 20 minutes.

Based on the results on the amino acid content in all silage samples of three regions of Art-
sakh, thin-layer chromatography was used to transfer the selected samples to determine the amino
acid content on an amino acid analyzer using High-performance liquid chromatography (HPLC)
systems (Semi-preparative "Avex ODS" C18 column ( 8 by 250 mm, Waters and Shimadzu, Japan);
Shimadzu LC-20 analytical C18 column (4.6 by 250 mm, Symmetry, USA, with a detector Diode
array SPD-20 a, auto-sampler).

Resultsand discussion

The determination of the microflora contamination of the samples selected for silage is
shown in Table 2.

The data show that after the use of probiotic bacteria, the quality of the feed increases. The
activity of probiotic bacteria suppresses the growth of fungi and pathogenic microflora.

Table 2.Microbiological indicators of the received feedstuff

Corn feedstuff Espar cette feedstuff
Ent. faecium Ent. durans Ent. faecium Ent. durans
KE5 P13 KE5 P13
Con- L.acidophilus | L.acidophilus L.acidophilus | L.acidophilus
trol 1991 1991 Control 1991 1991
S.termophill | S.termophill S.termophill | S.termophill
us 103 us 103 us 103 us 103
<. lactis62 <. lactis62 <. lactis62 <. lactis62
Contami-
nation of Oﬁgc' Absence of Absence of Se;(r)nd- Absence of Absence of
feedstuff ary infection infection y infection infection
) .| growth growth
with fungi
Contami-
nation of
feedstuff Sec- Absence of Absence of Second- Absence of Absence of
with dif- | ondary : : ) . ary ) . ) ;
ferent pa rowth infection infection rowth infection infection
P g g
thogen
bacteria
Content of
probiotic | 2x107 8x10" - 1.16x10° 3.2x10°
LABs
(CFU/ ml)
-No growth
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The results of the content of amino acids and protein in the silage of grasses used in the farm
conditions, are shown in Table 3.

Table 3.The content of amino acids and protein sour ce-grass from the animal husbandry

Source- Amino acidsmg/ ml
grass
from the The Pro-
Animal | Ly Al | Glu Iso| Tr | Me amount of .
husban- [ Arg a t val [ e t Fal | Start amino acids t;}n
dary mg/ ml
Control 04| - |12|/20|20|08| - |08|02| 04 7.8 15,4
Consor-
tium 08/12/08/ 04|12 |12/12/16|08| 0,8 10,0 30,0
LAB+y% ) b b 1 b 1 b b ) 1 1 1
t
Consor- | no 1 12 (12| 08| 16| 16| 16|16|08| 08 12,0 272
tiumLAB

However, the use of silos, the introduction of a certain consortium of lactic acid bacteriawith
yeast leads to an increase in protein content and the amount of amino acids. The lysine content in the
study increased in the Avetaranots samples by an average of fourfold and in the Herher sample by
an average of twice. As can be seen from the data presented in Table 3 after enriching with probiotic
bacteria, the protein content increased in grass silage 76,6% and 94,8% after enriching with
probiotic bacteria and yeast compare in the control version.

As can be seen from the data in Table 3, the addition of a mixture of LAB and yeast and a
mixture of LAB when using green grass taken from the animal husbandary showed the best results
for protein content during silaging.

The results of the content of amino acids and protein during silage of the green mass of corn
aregivenin Table 4.

Table 4.The content of amino acids and protein sour ce-grass from the Her her region

Amino acids, mg/ ml

Source-corn The

from amount of | -
the Herher LSy Ar Ala Stl Val Ilso Ter Ntle Fal Sttar amino ac- tgon,

region 9 idsmg/

ml

Control 1612|116 2424|2408 |32|04| 08 16,8 16,5
Corl‘_sxrg UM 116081204 |16|24]|12|16|04]| 08 12,0 28,0
Consortium
LAB+yesst 1611212081624 |12| 16|04 | 08 12,8 24,0
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The data obtained show that during silage of the green mass of corn, the addition of a con-
sortium consisting of yeast and LAB or only LAB can increase the protein content by an average of
50%, which is higher than when silaging a mixture of grass, regardless of the source of its use.

We studied the silage of esparcette, which is widely used in the regions of Artsakh as animal
feed. The silaging was also carried out as described previously for silage of other grass.

Table 5.Content amino acid and protein from a mixture of grass sourced from Avetaranots
and Herher region

Sour ce- amino acidsmg/ ml
grassfrom Thet Pro-
theAveta- | Ly | Ar | Al | G Isol | Tr star | &MU | tein
ranotsre- | s | g | a | ut val | "0 o | Met | Fal | T | of amino | o
gion acidsmg
/ ml
Control 08| - 1624|3208 |16]| 32 |04]| 04 14.4 17,0
Consortium
LAB+yesst | 32| = |32|32|32|24 /24| 32 04|04 216 | 270
amino acidsmg / ml
Source-grass The
from the amount of | Pro-
Herherre- | LY | AT a1q | GlUT vy 190 e | Met | Fal | start | amino | t€in%
gion > 9 ! © acidsmg /
ml
Control 16| - (3224|3216 |16| 32 |04 | 04 16,0 16,0
Consortium
LAB+yesst | 22 | 04043213232 /32| 32 04| - | 204 | 200

As can be seen from the data given in table 5, the used mixtures of grass from different
sources differ in the content of some essential amino acids in the control and experimental samples.
Thus, the content of the essential amino acid lysine in the control sample of grass silage from the
Herher region is twice greater than in samples from the region of Avetaranots, but there is no differ-
ence in methionine content (The content of these 2 amino acidsis the main requirement in feed).

However, the use of silage, the introduction of a certain consortium of lactic acid bacteria
with yeast leads to an increase in protein content and the amount of amino acids. The lysine content
in the studied increases in the Avetaranots samples by an average of fourfold and in the Herher sam-
ple by an average of twice. Thus, it is clear that the addition of LAB with yeast for silage increases
the protein content by an average of 25% and essential amino acids by 30 % relative to silage sam-
ple of grasses without the use of biological additives.

Results of biochemical anaysis of esparcette samples from different regions (thin layer
chromatography method) are shown in Table 6.

As can be seen from the data, esparcette selected from the region of Avetaranots and Herher
do not significantly differ in the quantitative content of protein, however, they differ in the total con-
tent of essential amino acids by 40%. The use of 2 methods of silage (addition of LAB and yeast and
separately LAB) significantly increased the percentage of protein and the amount of essential amino
acids.
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Table 6.Comparative content amino acid and protein from the Espar cette source from Aveta-
ranotsand Herher region

Espar cette sour ce from Avetaranotsregion Esparcette sourg;:ii:;r om Herher re-
rotein Thetotal number of rotein Thetotal number of
Nomination P amino acids, P ' amino acids,
% %
mg/ ml mg/ ml
Control 19.2 20.4 18.6 12.4
EA"%SET,:J;; 35.0 20.0 26.25 156
Corll_szrél um | a3 19.2 19.25 144

The best result of silaging was noted in samples of esparcette from Averanots. As can be
seen from the data, silage of esparcette and mixed grass selected from the Averanots region obtained
by the proposed technology are more promising for use in animal feeding.

General view of the chromatogram of the ensiled sample with the addition of a consortium of
probiotic bacteria and yeast in Figure 1.

Figure 1. The chromatogram feedstuff with enrichment of the probiotics LABsand yeast

Figure 2. The chromatogram of feedstuff
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General view of the chromatogram of the ensiled sample without the addition of a consor-
tium of probiotic bacteriaand yeast is shown in Figure 2.

The chromatograms show the differences in the results of the amino acid composition after
ensiling the mixed green grass mass rel ative to the control.

Conclusions

The property of lactic acid bacteria to synthesize lactic acid is used for silage of green bio-
mass. However, we have shown that the use of a consortium of LAB strains and yeast with probiotic
properties leads to an increase in the content of protein and essential amino acids in silage, a de-
crease in its infectivity, and the effectiveness of the method used depends on the source and nature
of the used method of green biomass and strains. Therefore, the use of starter culture from the con-
sortium of investigated probiotics LAB and yeast in silage should be introduced as widely as possi-
ble, as they have a positive effect on the health of animals.
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