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ABSTRACT

Purpose: This study was aimed to investigate the effects of probiotic “Normosil”
containing a mixture of living cultures of Lactobacillus and Enterococcus strains at a
concentration of 1x10°%and 1x 107 CFU/mL was assessed. Materials and Methods:
Effect of Normosil on the growth performance, hematological and biochemical factors of
Arbor Acres broilers from a day-old to 42-day old (n= 175, 1 control + 4 experimental
groups) daily and periodically. Results: Results showed that Normosil (1 x 108 CFU/mL)
had a relatively better growth performance and showed an increase in the average
daily growth by 10.6%-13.0% compared to control. In comparison to control, broilers
provided with daily and periodic dose of Normosil showed an increase in the level of
blood erythrocytes by 5.6% and 14.1% after 21 days, respectively; and an increase in
hemoglobin, glucose, total protein, albumin, sodium, potassium and calcium by 4.9% and
10.9%,12.3% and 17.4%,0.5% and 5.7%, 3.7% and 14.4%, 2.1% and 5.0, 17.0%
and 33.3% and 7.7% and 21.2% (p<0.05), respectively after 42 days of growth.
Nutrient digestibility in context to organic matter, raw protein, raw fat and nitrogen-free
extractive compounds in broilers fed with periodic and daily doses of Normosil (10® CFU/mL)
was higher than in control by 4.4%-6.6%, 2.5%-6.2, 1.6%-5.5% and 8.2%-12.2%,
respectively. Compared to control, the femoral muscles had a higher protein content of
6.0% and 15.7% (experimental groups Ill and IV); low carcass fatness by 8.1% (group
IV); and low content of connective tissue. Conclusion: This study suggests the potential
benefits of Normosil supplementation for improving the growth and quality of broilers.

Key words: Probiotics, Biochemical parameters, ArborAcres cross broilers, Normosil,
Hematological parameters, Albumin-globulin coefficient, Nutrient digestibility.

INTRODUCTION

Poultry farming is one of the most intensive
and dynamic sectors of the country’s agro-
industrial complex. It is considered as the
major supplier of protein rich diet for
the population. The worldwide trend in
the production of poultry products is the
choice of safe production technologies,
which mainly involves the rejection of the
use of antibiotics in growing farm animals
and poultry! However, this approach is

1046

currently not adopted by all agricultural
producers in the world. Since 2006, there
has been a total ban on the use of feed
antibiotics in EU countries. However, today,
the largest consumer of antibiotics in the
animal husbandry is the United States, which
uses antibiotics during feeding of 80%
poultry, 75% pigs and dairy cattle. A similar
approach is exhibited by the livestock
producers of Aftrica and South America.?
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Antibiotics are used not only for preventive and
therapeutic purposes but also to stimulate rapid growth
and control disease in the organism. Particularly relevant
is their use in the first days of life in order to prevent
diseases.” Such indiscriminate use of antibiotics usually
produces antibiotic resistance and residues in animal
products. Of particular concern is the use of those
drugs that are used to treat human diseases. Because
animals harbor micro-organisms that can acquire
resistance to these drugs, there is a high possibility that
a person eating such meat will acquire the resistant-
bacteria to those antibiotics, along with small amounts
of drugs, thereby reducing their resistance to infections
and beneficial micro flora.*

Russian animal products producers are increasingly
focused on identifying alternative solutions, of which,
the use of probiotic preparations based on living forms
of bacteria with pronounced antagonism to pathogenic
and conditionally pathogenic micro-organisms in the
animals are one of the major strategies.” The use of
probiotics from the initial days of life allows normalizing
the composition of the intestinal micro flora and
protecting against pathogenic microbes, thereby rendering
a positive effect on the intestinal microbial balance.
Bacteria that are a part of probiotics contribute to a
better digestibility of the feed and subsequent absorption
by animals.*¢
use of probiotics often leads to a decrease in their
effectiveness, suppression of own micro flora and the
increased frequencies of infections in the immune-
weakened organisms.”

However, lack of regulation during the

The range of such probiotics commercially available is
constantly expanding; new probiotic supplements are
entering the market, requiring an assessment of the
effectiveness of their use. These include the new probiotic
supplement “Normosil”, developed by “Bashlnkom”
Company, Ufa city, Russia. Normosil is an alternative to
feed antibiotics. The unique ratio of micro-organisms and
their complex action provides a quick and effective healing
effect to the animals and birds; it does not take time
to activate the beneficial micro-organisms because they
are in an active state and begin functioning immediately
upon ingestion. It renders comprehensive protection
against various types of pathogenic and conditionally
pathogenic micro-organisms.” Normosil is safe for
human, animals, birds and is environment-friendly.
Normosil includes a mixture of living cultures,
including strains of lactic acid bactetia: Lactobacillus
brevis B-3 (Russian National Collection of Industrial
Micro-rganisms B 6338), L. plantarum SRAZ (B 11007),
L. acidophilus 457 (B 2213), Enterococcus faecinm UDS
86 (Russian National Collection of Industrial Micro-
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organisms B-4054) and enter sorbent. Normosil
bacterial component resist the high pH and other
harsh conditions in the host’s body (acid and bile
resistance), which further warrants its effectiveness in
the gastrointestinal tract.” The objective of this study
was to assess the effect of “Normosil” probiotic on
the live weight gain, hematological and biochemical
parameters, digestibility of feed nutrients, slaughter
qualities, chemical composition of femoral muscles and
economic efficiency of broiler chickens.

MATERIALS AND METHODS
Study site and experimental design

The current study was completed at “Sterlibashevskaya
Poultry Farm” LLC (Republic of Bashkortostan, Russia).
Random sampling was performed and five groups
(1 control + 4 tests) of daily age broiler chickens of
Arbor Acres were made; each group comprising 35
chickens. Poultry was reared for 42 days using the
feeding program that complied with the requirements
for the growing technology of Arbor Acres broiler
chickens. For feeding of 10-day broiler chickens, the
starter broiler feed was used in the form of mini-pellets.
From 11 to 24-day-old, feeding was carried out using
the main broiler feed in the form of pellets of diameter
2-3.5 mm. For 25-day broiler chickens, the feed with the
granules of 3.5 mm was used in the diet until slaughtering
process. Temperature, air condition and ventilation in
the floor pens were automatically controlled. Lactic acid
bacteria based “Normosil” probiotic preparation was
given along with drinking water to the broiler chickens

Table 1: Types of broiler groups and their feeding

patterns and timeline of probiotic supplementation,

n = 35/group.
Period of
Group Feeding features giving the
preparation
Control Basic diet 1-42
Experimental | Basic diet + 1-42
“Normosil” at a dose of
1x107 CFU/mL
Experimental |l Basic diet + 1-10, 15-24,
“Normosil” at a dose of 29-38
1x107 CFU/mL
Experimental ll| Basic diet + 1-42
“Normosil” at a dose of
1x10% CFU/mL
Experimental IV Basic diet + 1-10, 15-24,
“Normosil” at a dose of 29-38
1x108 CFU/mL
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at the rate of 1 mL/kg of live weight of the bird (Table
1).

Hematological and biochemical parameter
analyses

Collection of whole blood and serum isolation were
performed at the veterinary center of The Federal State
Educational Institution of Higher Education “Bashkir
SAU”, State Budgetary Institution “Bashkir Research
and Production Veterinary Laboratory”. Blood sampling
from broiler chickens was carried out from the wing
vein above the elbow joint at 21 and 42 days of age.
Hematological and blood related biochemical analysis
were performed at 21 and 42 days of age. Hemoglobin
(Hb) contents quantification was performed employing
cyan hemoglobin method."” Whereas, Total cholesterol
content (TCC) was measured via enzymatic colorimetric
method. Further, contents of proteins, albumin and
lipids were assessed using respective diagnostic Kkits.
All the blood biochemical parameters were determined
using “Vital Diagnostic” reagents on a Stat Fax 3300
semi-automatic  biochemical
Technology”, USA).

analyzer (“Awareness

Growth performance analysis

Assessments of body weight, daily increase in weight,
every day feed utilization, death rate, nutrient digestibility
and muscle mass were determined for all the groups. All
the experimental broiler chickens were weighed weekly
before morning feeding till 42 days of age. Daily weight
gains were then measured for the sampling periods.
Chemical composition of the muscle tissue was assessed
using meat analyzer. Mortality rate was determined
weekly as accumulative average; all dead birds were
removed daily (morning) and weighed.

Statistical Analysis

All data were averaged and analyzed using one-way
ANOVA of SPSS version 13.0 software (SPSS Inc.,
Chicago, 1L). A P<0.05 was considered statistically
significant.

RESULTS AND DISCUSSION
Growth parameter analyses

After three weeks of poultry breeding, the live weight in
all the experimental groups significantly exceeded to that
of the control group, specifically by 13.8% (»p<0.05),
17.6% (p<0.01) and 18.7% (p<0.01) for the experimental
groups 111, I and 1I and IV, respectively (Table 2). This
trend continued for following five weeks of growth in
the experimental group II, wherein the weight of the
broiler chickens was 12.8% (p<0.05) higher than that
of the control group. The same trend was observed in
the experimental group 1V, wherein the broiler weight
exceeded the control by 13.2% (p<<0.05). After six weeks
of breeding, chickens of the experimental groups I, 1I,
III and IV increased in weight in comparison to control
group by 8.2%, 11.1%, 12% and 12.9% (p<0.05),
respectively. The average daily live weight gain after
42 days of growing was 60.8 g/day, 65.8 g/day, 67.7 g/
day, 67.2 g/day and 68.7% in the control, experimental
groups I, 11, III and IV, respectively. The safety index
of the birds during the growing period was 94.3%
in the control and experimental group 1V, 97.1% in
experimental groups I and I1I and 100% in experimental
group II. Our results showed that the administration
of probiotic Normosil via drinking water had several
beneficial effects on the growth and development
of Arbos Acres broilers. The improvement in the live
weight of broiler chickens of the experimental group

Table 2: Dynamics of the live weight of broiler chickens (g).

Group
Age, week Experimental
Control
1 ] [} \Y
1 week 97+2.27 103+2.27 108+3.16** 98+2.94 107+4.54
2 week 182+5.67 19316.01 19516.04 185+7.49 205+7.79*
3 week 470+18.5 553+22.9** 558+21.1** 535+26.52* 558+27.33*
4 week 1163+53.47 1214+57.60 1272+58.36 1221+53.00 1282+77.05
5 week 1778+65.56 1930+66.6 2006+91.9* 1991+92.71 2012+92.1*
6 week 2594+112.9 2806+101.9 2883+95.8 2861+115.6 2928+122.1*
Average daily gain, g 60.8 65.8 67.7 67.2 68.7

Note: *p<0,05; ** p<o,01
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Table 3: Hematological characteristics of the blood of broiler chickens upon administration of the probiotic

feed additive “Normosil”.

Group
Indicator
Control Experimental | Experimental Il Experimental Il Experimental IV

21 days

Erythrocytes, 10'2/mL 2.14+0.47 2.24+0.64 2.26+0.67 2.33+0.42 2.44+0.57
Hemoglobin, g/mL

101.2+12.4 108.4+8.9 107.8+10.5 111.6+£12.6* 105.8+13.2
Leukocytes, 109/mL 29.7+2.34 34.6+2.51* 31.2+1.37 32.5+2.41 31.58+2.19

42days
Erythrocytes, 10'2/mL 2.31+£0.42 2.22+0.36 2.24+0.63 2.28+0.37 2.36+0.58
Hemoglobin, g/mL 103.3+9.6 106.9+7.2 104.5+11.03 108.3+9.7** 114.5+10.6*
Leukocytes, 109/mL 27.3+1.63 28.9+1.21 26.4+1.72 27.6+2.34 29.2+3.14

Note: *p<o0,05; ** p<o,01

in comparison to control group could be attributable
to better feed conversion due to probiotics. On the
whole, the favorable outcomes of probiotic treatment
on the growth performance are in line with previously
published research studies using probiotics in broilers.

Hematological parameter analysis

Hematological parameter analyses indicated that the
probiotic Normosil harbored micro-organisms that had
definite influence on the morphological picture of the
blood of broiler chickens in the course of their vital
activity (Table 3). The probiotic feed additive “Normosil”
at a concentration of 1x10° CFU/mL had a more
pronounced erythropoietic effect in the experimental
groups in comparison to control group regardless of
the frequency of administration. This was confirmed
by the higher number of erythrocytes in the blood at
21 days of age by 8.9% and 14.1%, respectively, in the
experimental groups III and IV in comparison to control
group. Furthermore, the number of erythrocytes in the
experimental group I and experimental group II were
4.7% and 5.6% higher compared to control at this
age, respectively. The concentration of hemoglobin
was also high in all the experimental groups when
compared with the control group; experimental group
IIT exhibiting highest hemoglobin content by 10.3%
compared to control at 1X10° CFU/mL of Normosil.
The daily and periodic intake of Normosil probiotic at
a concentration of 1X10’CFU/ mL showed an increase
in the hemoglobin concentration by only 7.2% and
06.6%, respectively. The quantitative composition of
leukocytes in all the groups was within the physiological
limits. However, the tendency of increased number
of leukocytes was typical for all the experimental
groups. Interestingly, enhanced leukopoietic effect
was observed when “Normosil” was given daily to the

Indian Journal of Pharmaceutical Education and Research | Vol 54 | Issue 4 | Oct-Dec, 2020

experimental group I (107 CFU/mL) and experimental
group I1I (10° CFU/mL) by 16.5% and 9.5%, respectively
(Table 3). In this case, it is necessary to distinguish the
nature of the increase in the number of leukocytes that
can be due to reactive leukocytosis and pathological
leukocytosis, which occurs, inter alia, in the process of
inflammatory diseases caused by micro-organisms. The
absence of significant differences and consistency with
our results in the analysis of biochemical parameters in
comparison to other studies suggests that there are no
pathological conditions in the broilers.'* In comparison to
the hematological analysis at 21 days of age, the results
at 42 days of age were characterized by decreased values
of all the studied parameters, which in turn reflects
the normal growth characteristics of birds that are
characterized by the highest growth rate during the
petiod of 20-30 days. At 42 days of age, the administration
of “Normosil” at 107 CFU/mL showed an increase in
the hemoglobin concentration by 4.9% and 10.9% for
daily and periodic administration, respectively, in the
broilers. Similar values were observed upon providing
“Normosil” at a concentration of 10° CFU/mL to
the broilers (3.5% and 1.2% for daily and periodic
administration). A small increase (2.2%) in the number
of erythrocytes was found only in the blood of broiler
chickens of the experimental group IV upon “Normosil”
administration. A relatively greater leukopoietic effect
was characteristic for the experimental group I and IV
by 5.9% and 7.0%, respectively.

In context to the mechanism of influence of probiotic
preparations on the blood system, the most probable
could be
understood by suppressing the number of pathogenic

action of probiotic micro-organisms

micro flora and stimulating the host organism’s
immunity by increasing or decreasing metabolic
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activities. Nevertheless, it should be borne in mind that
the probiotics comprise of a significant proportion of
biologically active substances that ate involved in indirect
synthesis of Vitamin B complex, due to which probiotics
are essentially bacterial-vitamin preparations that are
beneficial to hosts. Alterations in the hematological
values using probiotics mainly reflect the physiological
and biochemical processes in general, because these
parameters are components of a dynamically circulating
system. Furthermore, attention should be given to the
metabolic processes, the key of which is protein nutrition,
because it greatly limits the productivity of animals and
birds. All the major attributes of life are associated
with the activity of proteins: irritability, contractility,
ability to grow, develop, multiply, actively regulate
their composition and functions, adaptability to the
environment, digestion and excretion of end products
of metabolism.” Overall, based on our hematological
findings, it can be concluded that the introduction of
probiotic “Normosil” tends to stimulate hematopoiesis,
in context to hemoglobinopathies and leucopoiesis. The
results obtained in this study are in correlation with the
previous findings on the dynamics of the increase in live
weight of experimental birds."

Biochemical parameter analysis

The assessment of the biochemical parameters in
the serum of broiler chickens of the studied groups
at 42-day old are shown in Table 4. The inclusion of
probiotic feed additive “Normosil” in the diet of broiler
chickens at a concentration of 1x10°CFU/mL enhanced

the metabolism of carbohydrates in the body, which was
depicted by the increase in the concentration of blood
glucose by 12.3% and 17.4% during daily and periodic
intake, respectively in comparison to control group.
Similar results were obtained in the broilers supplemented
with “Normosil” at a concentration of 1x10’CFU/mL
(21.3% and 6.0% in the daily and periodic intake groups)
in comparison to the control group.

The trend of activation of protein metabolism was most
pronounced in the broiler chickens of the experimental
groups 1II and 1V, as indicated by an increase in the
total protein content in the serum by 0.5% and 5.7%,
respectively. In the experimental group II, the total
protein content was 2.5% higher than that of the
control group, whereas it was lower in the experimental
group I than in control by 25.8%. AST is an enzyme
involved in protein metabolism. It performs a number of
important functions, one of which is the participation
in the construction of cell membranes and the synthesis
of amino acids. Highest concentration of AST is found
in the heart, liver, kidneys, muscles and nervous tissue.
This is because of the fact that the metabolic processes
in these tissues are more active and the cells need to be
constantly functioning to maintain their structure. As
soon as the cells of these organs begin to break down,
the enzyme is actively released into the blood, so its level
increases. If the cells remain intact and function normally,
then the level of AST remains at a stable level. In the
present study, we found that the bacterial composition
of the probiotic “Normosil” does not lead to destructive
actions on the heart and liver of broiler chickens in the

Table 4: Biochemical parameters in the blood serum of broiler chickens fed with the probiotic feed additive

“Normosil” (M = m, n = 5).

Group
Indicator
Control experimental | experimental Il experimental Il experimental IV
Glucose, mmol/L 11.76x1.12 9.7+1.1 11.1+0.34 13.2+1.24 13.8+1.18
Totalprotein, g/L 31.57+0.99 25.1£3.15 32.36+1.76 31.72+1.26 33.36+1.44
AST, u/L 512+82.2 486+105.0 514493.6 417+91.7 507+88.4
ALT, u/L 17.15£0.57 16.4+1.39 19.0+1.81 17.08+0.52 17.66+1.22
Alkaline phosphatase, u/L 2913.5+243.0 2349.3+527.9 3458.3+329.7 2245.8+224.0* 2457.6+387.4
Albumins 48.6+3.12 56.2+4.18 49.4+5.22 50.4+4.84 55.6+4.76
Globulins:
a- 15.2+1.24 18.6+1.84 20.6+2.15* 16.5+2.34 5.8+0.46***
B- 4.4+0.46 1.8+£0.33*** 2.2+0.64** 3.4+0.71 4.1+0.66
Y- 31.84£2.86 23.4+£1.75 27.842.29 29.742.43 34.5+4.17
Sodium, mmol/L 169.2+8.8 168+7.28 166+5.13 172.749.8 177.6£10.3
Potassium, mmol/L 8.08+0.82 8.35+1.09 10.95+3.55 9.45+£1.52 10.77+2.42
Calcium, mmol/L 0.52+0.03 0.47+0.08 0.6+£0.04 0.56+0.02 0.63+0.04*
Inorganicphosphorus, mmol/L 0.451+0.04 0.355+0.05 0.294+0.02** 0.581+0.04* 0.35840.02

Note: * — p<0,05; ** — p<0,01; *** — p<0,001
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course of its vital activity, which was confirmed by the
obtained values of AST in the broiler chickens treated
with “Normosil” at a concentration of 1x10° CFU/mL
and 1x10” CFU/mL that varied between 417 — 507 u/L
and 486-514 u/L, against 512 + 82.2 u/L in control.
It is well known that excessive concentration of ALT
in the serum indicates the development of the organ
dysfunction and disease progression; liver pathology
being the major reason for its increase. Analysis of
ALT levels showed that there was a subtle increase in
ALT level in the experimental group IV and II by 3.0%
and 10.8%, respectively in comparison to control;
however, this increase was in significant as the values
still remained within the physiological limits. Analysis
of the content of both enzymes in the serum suggested
that “Normosil” had low toxicity in broiler chickens
during the growing period.

Alkaline phosphatase is an enzyme that is involved
in the hydrolysis reaction and is involved in the
dephosphorylating of proteins and nucleotides. It is
found in many tissues, particularly in the intestinal
mucosa. Itslevelis determined by the suspected pathology
of the liver and kidney. A significant increase in alkaline
phosphatase activity is observed during intestinal and
bacterial infections.” In this study, serum alkaline
phosphatase in the broiler chickens of the experimental
group III, I and IV was lower than in control by 29.8%
(p<0.05), 24.1% and 18.6%, respectively. Exceptionally,
the alkaline phosphatase content in the experimental
group II exceeded the value of the control group by
18.7%, although it was not significant. The obtained
results further supported the low metabolic toxicity of
the probiotic feed additive “Normosil” upon introduction
into broiler chickens.

An important role is played by the plasma lipids
and proteins in the implementation of the nutritional
function of the blood. The main plasma proteins are
albumin, globulin and fibrinogen. Albumin testing
is more important than the analysis of total protein.
With a wide variety of pathological processes, such as
chronic infectious processes, injuries of the skeletal
system being manifested in the body, a dectease in the
concentration of albumin is, as a rule, universal. This
may be due to the transition of albumin into tissue
because of an increase in the permeability of vascular
walls, decrease in the intensity of albumin synthesis
in the renal tissue, acceleration of their breakdown
and transformation into other proteins, in particular
globulins, the content of which increases accordingly.
The results of the protein spectrum of the blood serum
in 42-day-old broiler chickens upon administration of
probiotic feed additive “Normosil” are shown in Table 4.
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We found that supplementation of “Normosil” caused
an increase in the serum albumin by 1.7% in the
experimental group II to 15.7% in the experimental
group I compared to the control group. Analysis of
globulin fractions showed that the content of serum
y-globulins in the control group was 31.8 * 2.86%,
which was higher than that of the experimental group
I, II and III by 35.9% (p<0.05), 14.4% and 7.1%,
respectively. In turn, the content of serum y-globulins
in the experimental IV group was 34.5%, which was
8.5% more than that of the control group. However,
such high values of serum globulins cannot be fully
reliable as other factors such as chronic inflammatory
processes in the body of the bird could be occurring
simultaneously that might attribute to such increased
levels. In context to the albumin-globulin coefficient,
it should be emphasized that a significant decrease
in the coefficient is characteristic of liver diseases,
accompanied by a decrease in the synthesis of albumin,
as well as in the excretion of albumin in the urine due
to renal malfunction (Hu ez @/ 2018). In this study,
the value of the albumin-globulin coefficient in the
experimental groups II and III was close to 1 and was
1.3 in the experimental groups I and IV in compatison
to the control group, which was observed at 0.9. Based
on our results, we assume that the low values of the
albumin-globulin coefficient renders low functional
load to the liver, which could be caused by a decrease
in the activity of albumin synthesis processes, an
increase in the y-globulin content and, to a lesser extent,
B-globulin. Therefore, it can be stated that the probiotic
feed “Normosil” acts to a certain extent as a factor in
reducing the load of the liver function, i.e. conditionally
possesses hepato-protective qualities.

The normal course of vital activities provides not only
sufficient amount of fats, proteins and carbohydrates
in the body, but also the supply of minerals in abundance.
The most important element for the body of a bird
is calcium. Calcium is necessary for the formation of
bone tissue. Calcium is formed in the form of carbonate
and phosphate salts in the bones. It is necessary for the
normal functioning of the heart, nerves and muscles.
It provides protection to the body and regulates the
reproductive functions of a bird. Phosphorus is another
such element and is one of the major structural elements
of the body. All types of metabolic processes occurring
in the body are directly related to the conversion of
phosphoric acid. Phosphorous is present in the form
of organic and inorganic compounds in the blood of
birds. It is an active ingredient of the buffer systems
and also participates in metabolic reactions. It assists
in the intestinal absorption and glycolysis. For the
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absorption of phosphorus, the presence of Ca** ions
in the chymus is necessary. The results of the level of
minerals in the serum of broiler chickens at 42 days of
age are shown in comprehensive Table 4. The activity of
mineral metabolism was altered upon administration of
“Normosil” in the broiler chickens. Daily and periodic
administration of “Normosil” at the concentration of
1%x10° CFU/mL increased the serum sodium content
in the broilers of the experimental groups III and IV
by 2.1% and 5.0%; potassium by 17.0% and 33.3%;
calcium by 7.7% and 21.2% (p<0.05), respectively.
Similarly, daily and periodic administration of 1Xx10’
CFU/mL Normosil increased the serum potassium
content in the broilers of the experimental groups I
and II by 3.4% and 35.6%, respectively; calcium in the
experimental group II by 15.4%. However, the serum
inorganic phosphorus content was decreased in the
experimental groups 1, II and IV by 21.3% and 34.8%,
(»<0.05) and 20.6% respectively, in comparison to
control. On the contrary, serum inorganic phosphorus
content was higher in the experimental group 1l than
that of the other experimental groups and the control
group by 28.8%.Overall, our findings suggested that the
administration of probiotic feed additive “Normosil”
caused a tendency to enhance the mineral metabolism
by the exchange of sodium, potassium and calcium,
with a tendency of decreased phosphorus metabolism.
In order to discuss the issue of inorganic phosphorus
exchange, it might be noted that this compound is
present in the serum as anions. Determination of the
quantitative value of this element is necessary to assess
the state of the calcium-phosphorus balance. The role
of inorganic phosphorus is in the regulation of acid-base
balance; in addition, phosphates are involved in the
metabolism of essential nutrients and the formation of
other compounds necessary for the metabolic processes.
One of the possible causes of low phosphate content
might be attributed to the insufficient intake of vitamin
D, or due to issues in the absorption of phosphates in
the digestive tract of broiler chickens.

Nutrient digestibility and femur mass analysis

“Normosil”  probiotic  micro-organisms  sectrete
enzymes that have modulate the digestibility and
The results of the
nutrient digestibility factors are shown in Table 5. The
results showed that the digestibility of organic matter
increased by 4.8%, 3.7%, 6.5% and 4.4% in the
experimental groups I, II, III and IV, respectively,
compared to control group. This trend was also
similar to the digestibility of crude protein, which
showed that the digestibility coefficient was higher
by 2.4% and 6.2% in the experimental groups III
and IV, respectively, in comparison to control. The
coefficient of digestibility of crude fat was also
increased by 1.5% and 5.4% in the experimental groups
III and IV, respectively, in comparison to control.
Furthermore, the of digestibility of
nitrogen-free extractive substances was increased in
the broilers of the experimental group 1V by 12.2% in
comparison to the control group. The digestibility of
crude fiber in the experimental group IV was 33.7%,
which was 8.7% higher than that of control. However,

nutrient utilization of food.’

coefficient

it was decreased in the experimental groups II and I by
0.6% and 3.9%, respectively, in comparison to control.
Therefore, it can be suggested that the introduction
of “Normosil” probiotic bacteria stimulates efficient
digestion of dietary nutrients in the intestines of poultry.
An important feature of meat quality is the meat
productivity of the experimental poultry and is one of
the determining factors characterizing both the size of
the slaughter yield and the mass output of the pectoral
and femoral muscles. The results of the control slaughter
of broiler chickens are shown in supplementary
Table S1. Consistent supplementation of “Normosil”
probiotic exhibited a greater yield of poultry carcass.
The slaughter yield in the experimental groups IV
and II (71.7%. 73.5%) was higher than that of control
(71.4%). Furthermore, broilers of the experimental
group II had more weight of breast meat (25.5%) in
comparison to control (24%). The weight of leg meat

Table 5: Nutrient digestibility factors among different broiler groups after Normosil administration (%) (M £ m).

Group
Indicator
Control Experimental | Experimental Il Experimental Il Experimental IV
Organic matter 71.2+1.16 74.6+1.24 73.8+2.22 75.86+2.38 74.3+1.89
Crude protein 82.7+2.64 85.7+1.90 86.2+1.77 84.7+2.11 87.8+3.16
Crude fat 79.4+2.39 82.4+1.77 82.7+1.81 80.6+2.43 83.7+2.66
Crude fiber 31.0+1.65 29.8+2.60 30.8+1.05 30.4+1.18 33.7+1.61
Nitrogen-free extractive substances 72.4+3.85 75.6%2.94 74.1+2.68 78.3+2.17 81.2+3.16
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Table S1: The results of the control slaughter of broiler chickens (M + m).
Indicator Groups
Control Experimental | Experimental Il Experimental Ill Experimental IV

Pre-slaughter weight, g 2546+122.6 2793+116.6 2876194.3 2853+103.6 2910+114.7
Weight eviscerated bird. g 1818.1+86.6 2027.7+83.4 2113.9+66.3 2071.3174.8 2086.5+79.3

Slaughter yield. % 71.4 72.6 73.5 72.6 7.7
Weight of breast meat. g 436.8+23.7 433.4+£31.5 538.6+44.5 493.8+37.3 482.6+41.7

In % ofeviscerated bird 24.0 21.4 255 23.8 231
Weight of leg meat. r 179.4+14.9 181.5+£23.7 212.6+31.7 208.7+22.8 198.4+17.6

In % of eviscerated bird 9.8 8.9 10.0 10.1 9.5

Table S2: The chemical composition of the leg meat (femoral muscles) of broilers after supplementation with

the probiotic feed additive “Normosil, % (M = m).

Group
Indicator
Control I-group Il ] \%
Moisture 69.4+4.42 72.245.18 71.4£4.16 66.4+3.21 68.21+5.18
Protein 16.6+0.68 18.4+1.01 17.8+0.88 17.6x0.74 19.2+1.11
Fat 12.4 £0.89 8.2+0.87 9.4+1.06 14.8+0.98 11.4+0.84
Collagen 1.6+£0.04 1.24£0.07 1.4+0.06 1.24£0.05 1.240.56

was the highest in the broilers of the experimental
groups 1I (10.0%) and III (10.1%). which were higher
than that of the control group (9.8%). Therefore, the
results of meat quality analyses of the experimental
broiler chickens suggested that the use of “Normosil”
contributes to an increase in the yield of gutted carcass in
the broilers. The chemical composition of the femoral
muscles of the studied poultry is shown in supplementary
Table S2. Analysis of the chemical composition of
the femoral muscles of broiler chickens showed that
“Normosil” probiotic had a definite influence on the
composition. The moisture content of the broilers of
the experimental groups I and II increased by 4.0% and
2.9% respectively, in comparison to the control group
(69%). In case of the experimental groups III and IV,
The moisture content was decreased by 4.3% and 1.7%.
Respectively. In compatison to control. The biological
benefits of the femoral muscles of all the experimental
groups were more, which could be further attributed to
the high protein content in the experimental groups 111
and IV by 6% and 15.7% in comparison to control. The
fat content in the femoral muscles of the experimental
groups L. II. and IV was 33.9%. 24.2%. and 8.1% lower,
respectively, in comparison to control. Fat content of
the femoral muscles was high was in the broiler chickens
of the experimental group 111, as it exceeded the control
group by 14.9%. The connective tissue content in the
femoral muscles of the broilers of all the experimental
groups was decreased by 12.5-25.0% in comparison to
control. Therefore, cultivation of broiler chickens using
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the probiotic feed additive “Normosil” contributes
to an increase in the biological benefits of the muscle
tissue by increasing the protein content and reducing
fat and connective tissue contents. Which further aid in
improving the meat quality.

CONCLUSION

Thus, the inclusion of the probiotic feed additive
“Normosil” at a concentration of 1X10° CFU/ml in the
diet of broiler chickens showed a positive effect onthe
average daily weight gain and improved the hematological
characteristics and biochemical parameters of the
broilers’ blood. Nutrient digestibility analysis indicated
that the probiotic feed additive “Normosil” stimulated
efficient digestion of dietary nutrients in the intestines
of poultry. Poultry after slaughtering revealed that broiler
chickens supplemented with “Normosil” had a greater
slaughter yield, higher output of the breast and leg meat.
The chemical composition of the femoral muscles
of broiler chickens treated with “Normosil”
characterized by a higher protein content, lower fatness

was

and connective tissue of the carcass. This method of
feeding of broiler chickens will assist to improve the
nutritional quality of meat and enhance poultry weight
gain.
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ABBREVIATIONS

CFU: Colony Forming Units; L. brevis: Lactobacillus
brevis, Lactobacillus plantarum: L. plantarum: 1. acidophilus,
E. faecium: Enterococcus faecium; Hb: Hemoglobin; AST:
Aspartate amino transferase; ALT: Alanine amino

transferase.
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SUMMARY

The current study was aimed to evaluate the effect
of probiotic “Normosil” containing a mixture of living
cultures of Lactobacillus and Enterococcus strains
on the growth performance, hematological and
biochemical parameters of Arbor Acres broilers from
a day-old to 42-day. Results showed that Normosil
probiotic feed additive “Normosil” at a concentration of
1x 108 CFU/ml in the diet of broiler chickens showed
a positive effect on the average daily weight gain
and improved the hematological characteristics and
biochemical parameters of the broilers’ blood. Nutrient
digestibility analysis indicated that the probiotic feed
additive “Normosil” stimulated efficient digestion of
dietary nutrients in the intestines of poultry. Poultry
after slaughtering revealed that broiler chickens
supplemented with “Normosil” had a greater slaughter
yield, higher output of the breast and leg meat. The
chemical composition of the femoral muscles of broiler
chickens treated with “Normosil” was characterized by
a higher protein content, lower fatness and connective
tissue of the carcass. This method of feeding of broiler
chickens will assist to improve the nutritional quality of
meat and enhance poultry weight gain.
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