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were used: physical, organoleptic, chemical. It was found that the use of Bacillus subtilis and Bacillus licheniformis
(2.5x10° CFU/qg) with whey powder filler increased productivity, specifically, the live weight of broiler chickens
increased by 4.02% (P<0.001) when fed at a dose of 2.0 g/10 dm> of water and by 4.75% (P<0.001) in experiment
3 compared to the control group. An increase in indicators in the experimental group 3 was found, namely, the
average daily weight gain of carcasses - by 8.33% (P<0.001); total weight of the bird carcass and neck giblets - by
26.48% (P<0.001); weight of internal fat — by 1.89 times (P<0.001) compared to the control. Statistical significance
(P<0.001) was also found in the increase in the weight of internal organs (stomach, liver, heart, adrenal gland) in
experimental groups 2 and 3 compared to the control. The improvement in organoleptic and tasting characteristics
of poultry meat and meat broth after feeding the probiotic preparation, specifically in experimental group 3, was
summarised. The obtained quantitative and qualitative chemical parameters using express and optimised methods
indicated the freshness of broiler chickens meat at (0-4)°C cooling, at which it is allowed to sell poultry carcasses
up to 5 days, of control and experimental groups 1, 2, 3. The practical value of this study lies in the use of a
probiotic biopreparation by veterinary specialists at broiler chick production facilities to increase the productivity
of broiler chickens and improve the quality and safety of their slaughter products

Keywords: probiotic; poultry fatness; chemical composition of meat; qualitative and quantitative indicators;

express and advanced methods

INTRODUCTION

The relevance of this study lies in determining the ef-
fect of the probiotic biopreparation on the fattening
of broiler chickens, as well as on organoleptic, tasting,
and chemical parameters. S.L.. Weimer et al. (2018)
noted that in European countries, in the production of
broiler chicken meat, the search for probiotic prepa-
rations is carried out to satisfy food market operators
with intensive poultry rearing technology and obtain
high quality and safety indicators of meat and slaugh-
ter products. P. Chaturvedi et al. (2021) noted that
probiotics are an alternative to preventing the use of
antibiotics in animal feeding, as antibiotic resistance
is emerging, which should be assessed for their toxic-
ity levels when investigating them in the environment
and in animals, and to identify potential hazardous
risks to human health and the environment.

When broiler chickens were fed the probiotic
preparation of Bacillus subtilis (10° CFU/g) for 6 weeks,
an increase in the average weight of the poultry group
was determined by 17.19% as early as in the 5th week
compared to the control group (P<0.05). According to
Y. Dong et al. (2020), research findings indicated that
the probiotic preparation of Bacillus subtilis can be
used instead of antibiotics to stimulate the growth of
poultry, improve immunity, and increase resistance to
infectious diseases of poultry. The positive effect of
probiotic preparations containing Clostridium butyricum
(6x10° CFU/qg) and Enterococcus faecalis (2x10%* CFU/q)
on animal productivity, increase in final weight, in-
crease in average daily gain and feed conversion was
established (Wang et al., 2019). EU legislation prohibits
the use of various antibiotics in poultry feeding. Thus,
when a probiotic containing C. butyricum was used in
the feeding of broiler chickens, poultry productivity
increased due to improved morphological character-
istics of blood and internal organs and stimulation of
immune development.

Scientific Horizons, 2024, Vol. 27, No. 3

M.E. Abd El-Hack et al. (2020) point out that strict
regulatory parameters for the use of antibiotics in poul-
try feed have been introduced. Therefore, the use of Ba-
cillus subtilis, the most popular bacterium, is an alterna-
tive to the use of industrial feed for poultry, specifically,
it increases immunity, improves productivity, organo-
leptic characteristics, and the chemical composition
of broiler chickens. In the context of the development
of intensive technologies for raising broiler chickens,
it is necessary to feed them with high-quality probiot-
ic preparations that have inhibitory properties against
opportunistic and pathogenic strains of microorgan-
isms and viruses. For fifteen years, H.H. Xiong (2023)
has been searching for an alternative use of probiotic
preparations that affect the increase in the productivity
of animals and poultry due to the effect on antioxidant
activity and immunological status. All this indicated an
increased resistance of poultry and animals to the ef-
fects of opportunistic and pathogenic microorganisms,
which is supported by the findings of J. Choi et al. (2023).

K. Queenan et al. (2022) noted that the use of de-
veloped and implemented probiotics in the field of
broiler chickens is caused by the growing problem of
antibiotic-resistant microorganisms. Therefore, in broil-
er production, it is necessary to implement food safety
and quality control systems for broiler chickens, includ-
ing traceability systems and hazard analysis systems at
critical control points, and to consider the health of the
bird, quality feeding, and environmental sustainability.
According to CJ. Savelli et al. (2021), the Food Safety,
Health and Welfare Management System for Poultry reg-
ulates risk-based controls related to the safe feeding of
animals and poultry during the rearing and production
of slaughter products, as well as the establishment of
critical control points in the food and feed chains. Food
market operators in the production of broiler chickens
ensure a new formation of international legislation on




the production of safe poultry products under the su-
pervision of a veterinary specialist, including the use of
probiotic preparations in the poultry feeding ration.

Thus, the use of the new probiotic Subtiform prepa-
ration is highly relevant for the development of poultry
production in Ukraine and the provision of safe food
products to ordinary consumers. The purpose of this
study was to determine the effect of the probiotic bi-
opreparation on the fatness of broiler chickens, the
chemical composition of meat, and chemical param-
eters using the developed patented express and opti-
mised methods.

THEORETICAL OVERVIEW

C. Chen et al. (2020) found that the development of
modern poultry farming in foreign countries is based
on the use of optimised technological processes for the
production, processing, and circulation of broiler meat.
Pasture and free-range systems have become the most
popular for the production of broiler chickens. However,
according to R.E.Jeni et al. (2021), there are still prob-
lems associated with exposure to microorganisms and
their foodborne pathogens in these environments, and
therefore, probiotics should be allowed in the poultry
diet as feed additives to improve food safety and poul-
try health by reducing pathogens and improving the
production of quality meat.

T.M. Mohamed et al. (2022) indicated that when
poultry were fed the main diet containing the Bacil-
lus subtilis probiotic (5x10% CFU/q), the average daily
weight gain of broiler chickens and the weight of in-
ternal organs increased. The organoleptic and chemical
characteristics of the meat were also improved. The use
of the probiotic preparation Bacillus amyloliquefaciens
LFB112 in broiler poultry production resulted in higher
live weight and average daily gain, lower feed conver-
sion rate compared to the control group (without the
addition of the probiotic), and a decrease in fat con-
tent. As reported by M. Ahmat et al. (2021), the immune
status of poultry also increased during poultry rearing.
L.Zhang et al. (2021) noted that the addition of 1% pro-
biotics (L. casei, L. acidophilus and Bifidobacterium) to
broiler chickens’ water had a positive effect on growth
performance, carcass characteristics, including the de-
termination of the first category of poultry, immune
function and antioxidant capacity in poultry, a decrease
in the total number of E. coli and Salmonella, and an
increase in the number of lactobacilli (P<0.05).

L.Jacobs et al. (2020) state that the safety of water
for broiler chickens should be considered when feeding
probiotics to poultry. It is necessary to follow sanitary
and hygienic requirements for watering them, as well
as to test the microbiological parameters of the water,
as these criteria affect the health and welfare of poul-
try, as well as their productivity. According to F.V. Baba
and Z. Esfandiari (2023), the use of probiotics in broil-
er production is an urgent issue in that it prevents the

Bogatko et al.

occurrence of diseases of infectious aetiology, normal-
ises the composition of the microflora in the intestine,
increases poultry fatness, quality, and safety of meat
and offal, and prevents the biological risk of diseases
in broiler chickens. F.U. Memon et al. (2022) found that
the safety and quality of broiler chicken meat depends
on the health of the poultry, on the safety and quality of
feed, and therefore feed should be monitored for tox-
ins produced by harmful microorganisms, specifically
Aspergillus fumigates, Stachybotrys alternans, Aspergil-
lus flavus, etc. Therefore, stabilising the balance of the
poultry intestines with the use of probiotics is crucial in
terms of poultry disease resistance and the production
of high-quality and safe products.

The feeding of broiler chickens with probiotic
preparations can reduce the incidence of infectious
gastrointestinal diseases, leading to increased poultry
productivity and improved quality and safety of poultry
meat (Abdulkhalig & Sabow, 2023). Additionally, it can
increase the weight of muscle tissue, improve the taste
of meat broth and cooked meat,and enhance the chem-
ical composition of meat, particularly its energy value
(caloric content).

N.R. Wani et al. (2023) noted that feeding probiotics
to broiler chickens for up to 42 days of rearing not only
increases their productivity, i.e., an increase in carcass
weight, an increase in absolute and average daily gain,a
decrease in feed inversion, but also improves the chemi-
cal composition of poultry meat, which satisfies ordinary
consumers with useful nutrients that are easily absorbed
by the body. According to P. Chaturvedi et al. (2021), the
key issue nowadays is the use of probiotics in poultry
farming to prevent and treat gastrointestinal infections
of bacterial and viral aetiology, increase poultry fatness,
normalise intestinal microflora in dysbiosis of various
origins. G. Delgado-Pando et al. (2019) found high effi-
ciency in the use of probiotics from the Bacillus genus
for the prevention and treatment of staphylococcal and
salmonellosis infections.

To more effectively determine the quality of poul-
try meat and fat, including its freshness, scientists
are developing rapid and optimised methods. Thus,
W. Yao et al. (2021) developed and implemented a
method for the identification of volatile substances
(aldehydes, esters, volatile fatty acids) in broiler chick-
en meat processing by determining the aroma via ion
mobility spectrometry with gas chromatography in free
space over steam (HS-GC-IMS). Y. Wang et al. (2019)
found that the use of probiotic preparations in broil-
er poultry farming increases their productivity, namely
carcass weight gain, safety, and quality of meat and of-
fal, which provides the average consumer with nutri-
ents that are quickly absorbed.

MATERIALS AND METHODS

In 2021-2023, at the Skybynetska Poultry Farm LLC
in the village of Skybyntsi, Tetiiv district, Kyiv region,

Scientific Horizons, 2024, Vol. 27, No. 3
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a study was conducted on the 42nd day of slaughter
of broiler chickens of the COBB-500 cross at the end
of rearing of the control group, which was not fed
with probiotic, and experimental groups 1, 2, 3, which
were fed from 28 days to 42 days with the probiotic
biopreparation Subtiform in doses, respectively: 0.5,
2.0, and 4.0 g/10 dm?® of water per 20 birds in a cage.
The probiotic biopreparation is a symbiotic prepa-
ration manufactured at the Biotechnology Centre of
Ukraine, Vinnytsia region, Ukraine, containing bacteria
of the genus Bacillus subtilis and Bacillus licheniformis
(2.5x10° CFU/g) and whey powder.

The study was conducted in the accredited research
laboratory of the Department of Veterinary and Sanitary
Expertise and Laboratory Diagnostics of Bila Tserkva
National Agrarian University, as well as in the research
chemical and toxicological department of the State Re-
search Institute of Laboratory Diagnostics and Veteri-
nary and Sanitary Expertise.

Investigation of carcass fatness indicators of broiler
chickens. In the experimental groups of poultry, when
fed in different doses, the effect of the probiotic bio-
preparation on the fattening of broiler chickens car-
casses was investigated, namely their live weight at the
beginning and end of the experiment; absolute weight
gain; average daily weight gain; total weight of the bird
carcass, including the neck; weight of the carcass with-
out internal organs; weight of internal fat of the bird
carcass; weight of internal organs (stomach, liver, heart,
adrenal gland) according to generally accepted meth-
ods (Bogatko, 2019).

Investigation of organoleptic and tasting character-
istics of broiler chicken meat. After slaughtering broil-
er chickens, carcass samples in the amount of 6 pieces
from each control and experimental groups were sub-
jected to tests for organoleptic parameters, specifi-
cally the appearance of carcasses, degree of plumage
removal, skin condition, condition of the bone system,
muscle consistency, colour of muscle tissue, skin col-
our, colour of subcutaneous and internal adipose tissue,
odour on the surface of the carcass and near the bones,
cooking test for assessing the quality of meat broth
(DSTU 3143:2013, 2014), and the tasting characteris-
tics of meat broth and cooked meat were determined
according to a 5-point scale for evaluating each of the
indicators (DSTU 4823.2:2007, 2009).

Study of the chemical composition of broiler chicken
meat. Chemical composition of broiler chickens: the
mass fraction of moisture was determined by mixing a
homogenised meat sample at 25°C with sand and dry-
ing it at (103%2)°C, and then calculating it using the
formula (DSTU 1SO 1442:2005, 2008); mass fraction of
solids by calculating the difference from 100% and the
mass fraction of water; mass fraction of fat by boiling
the meat sample with dilute hydrochloric acid until
the bound and unbound lipid fractions are released,
filtering the resulting mass, drying, and extracting the
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fat remaining on the filter with n-hexane or petroleum
ether, and then calculating it according to the formula
(DSTU I1SO 1443:2005, 2008); the mass fraction of pro-
tein by the Kjeldahl method, considering the conversion
factor for the mass fraction of nitrogen to the mass frac-
tion of protein (DSTU I1SO 937:2005, 2007); the mass
fraction of ash by determining the mass of the residue
after burning the meat sample and then piercing it, and
subtracting the mass fraction of crude ash in percentage
according to the formula (DSTU ISO 936:2008, 2008);
carbohydrate content by subtracting the sum of the mass
fractions of protein, fat, and ash from the mass fraction
of dry matter, and energy value by determining the en-
ergy value by calculating the formula of already known
nutritional data (mass fractions of protein, carbohydrates
and fat) using energy value coefficients (4.0, 9.0).

Study of chemical parameters of fat and meat of broil-
er chickens. The chemical parameters of fat and meat
of broiler chickens were also determined, namely: the
acid number of fat by extracting a sample of meat with
an alcohol-benzene mixture and subsequent titration
of free fatty acids in the presence of phenolphthalein
indicator and subtraction in mg of potassium hydroxide
(Utility model patent No. 147314, 2021); fat peroxide
number by extracting the fat sample with solutions of
a mixture of ice-cold acetic acid and chloroform, potas-
sium iodide solution and subsequent titration of free
iodine and subsequent titration with sodium hyposul-
phite and calculation using the formula in % iodine
(Utility model patent No. 147145, 2021); the reaction
of the fat sample with neutral red to detect colour
change and determine freshness (Utility model patent
No. 147144, 2021); Nesler’s number using the Nesler
reagent and colour change from greenish yellow to
intense orange depending on the degree of freshness
of the meat (Utility model patent No. 147313, 2021);
copper sulphate reaction by precipitation of enzymat-
ic hydrolysis products of proteins accumulated during
autolytic decomposition of meat and transferred to the
broth during cooking (DSTU 8253:2015, 2017); content
of volatile fatty acids by their isolation by water vapour
distillation and determination of their mass fraction by
titration with sodium hydroxide and calculation accord-
ing to the formula in mg KOH/g(Utility model patent
No. 152944, 2023); ammonia content and ammonium
salts formed as a result of autolysis of meat, to form yel-
low-brown mercuric iodide with Nesler’s reagent (DSTU
8253:2015, 2017); the optical density of the meat and
water extract by the photometric method for the extrac-
tion of the meat and water extract with Nessler’s rea-
gent using the FEC-3 photoelectrocolourimeter (Utility
model patent No. 147315, 2021); pH value according to
the ionometric method by extracting the meat sample
with distilled water, and measuring the ion concentra-
tion using an Al ionometer (DSTU ISO 2917-2001, 2003);
ammonia nitrogen content by treatment with sodium
hydroxide solution in the presence of phenolphthalein




indicator and subsequent calculation in mg according
to the formula (Utility model patent No. 153118, 2023);
hydrogen sulphide presence by its interaction with lead
acetic acid (BM 12.3-2).

Statistical analysis. The reliability of the study was
confirmed by the use of certified equipment, modern
test methods, and statistical processing of the results.
Statistical processing of the research results was con-

ducted using the computer program “Microsoft Excel”

(Maplesoft, 2008). The probability was determined ac-
cording to the Student’s t-test, considering the statisti-
cal significance criteria: P<0.05, P<0.01, P<0.001.
Biological ethics. Experimental studies were con-
ducted following modern methodological approach-
es and the requirements and national standards,
namely DSTU ISO/IEC 17025:2019 (2021) and Direc-
tive 2010/63/EU (2010), which were approved by the
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conclusion of the Ethics and Bioethics Commission of the
Faculty of Veterinary Medicine of Bila Tserkva National
Agrarian University dated 12 April 2023. Animal hus-
bandry and all manipulations were performed following
the provisions of the Procedure for conducting tests and
experiments on animals by scientific institutions (Law of
Ukraine No. 249, 2012), and of the European Convention
for the protection of vertebrates used for experimental
and other scientific purposes (1986).

RESULTS

The results of the study of carcass fatness of broiler
chickens in the control and experimental groups 1, 2,
and 3 when fed the probiotic biopreparation Subtiform
at doses of 0.5 g/10 L, 2.0 g/10 L, and 4.0 g/10 L, includ-
ing the live weight of broilers at the beginning and end
of the experiment are presented in Figure 1.
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Figure 1. Weight of broiler chickens at the beginning and end of the experiment with probiotic feeding, g (M*m, n=20)
Source: developed by the authors of this study based on the data obtained

The obtained results suggest that at the begin-
ning of the study, the live weight of broiler chickens
with the use of probiotic at a dose of 0.5 g/10 dm? of
water increased by 1.69% (P<0.001), in experimental
groups 2 and 3, these indicators also increased, re-
spectively, by 6.19% (P<0.001) and 1.13% (P<0.001)
compared to the control. At the end of the experiment,
the live weight of broiler chickens increased: in ex-
periment group 1 - by 0.27% (P<0.001), in experiment
group 2 - by 4.02% (P<0.001), and in experiment

group 3 - by 4.75% (P<0.001) compared to the control,
which indicated high feed digestibility when feeding
the probiotic biopreparation at 4.0 g/10 dm?® of water
per 20 birds in a cage. The results of broiler chickens
fattening, namely: absolute weight gain, average dai-
ly weight gain, total weight of the bird carcass, neck
weight, carcass weight without internal organs, inter-
nal fat weight of the bird carcass, weight of internal
organs (stomach, liver, heart, adrenal gland) are pre-
sented in Table 1.

Table 1. Results of fattening of broiler chickens and carcass weight, internal organs for the use of probiotic

biopreparation on Day 35 of poultry rearing, M*m, n=6

Group 1 Group 2 Group 3
Indicators Control (0.5g/101 (2.0g/101 (4.0g/101
of water) of water) of water)
Absolute growth, g 1,343+2.22 1,329%2 .44 1,370+2.89*** 1,453+2.38**
Average daily carcass weight gain, g 96+0.21 97+0.20*** 98+0.23*** 104%0.29**
Feed consumption per 1 kg of weight gain, kg 16.86+0.17 16.68+0.18 16.35+0.19* 15.42+0.16™
Total weight of the poultry carcass, with neck, g 1,945+2.44 1,972+2.21* 2,425%2.44% 2,460£2.21**
Carcass weight without internal organs, g 1,645%2.54 1,704+1.83*** 2,075+2.89*** 2,080%2.43***
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Table 1. Continued

Group 1 Group 2 Group 3
Indicators Control (0.5g/101 (2.0g/101 (4.0g/101
of water) of water) of water)
Weight of internal fat of poultry carcass, g 13.09+0.02 13.58+0.01*** 17.00+0.02*** 24.70%0.02%**
Stomach weight without contents, g 31.06%0.01 31.19+0.01* 32.24+0.01* 40.75%0.01**
Liver weight, g 46.28+0.03 46.62+0.04™* 57.67+0.03*** 62.24+0.04"*
Heart weight, g 10.51£0.02 10.62+0.01** 12.70£0.02*** 14.10£0.02***
Weight of the adrenal gland, g 1.53%0.01 1.67+0.01™** 3.33+0.01"* 3.81+0.01"

Note: **P<0.05; **P<0.01; ***P<0.001 compared to the control

Source: developed by the authors of this study

It was found that the absolute weight gain of broil-
er chickens increased: in the experimental group 2 - by
2.01% (P<0.001),in the experimental group 3 -by 8.19%
(P<0.001), and in the experimental group 1 this indica-
tor slightly decreased by 1.04% (P<0.001) compared to
the control. The average daily carcass weight gain in
the experimental groups of poultry increased and was
significant in terms of indicators (P<0.001), namely: in
the experimental group 1 - by 1.04%, in the experimen-
tal group 2 - by 2.08%, in the experimental group 3 -
by 8.33% compared to the control. Feed costs per 1 kg
of poultry weight gain in the experimental group 1
were almost at the same level, but in the experimental
group 2 this figure decreased by 3.02% (P<0.05), in the
experimental group 3 - by 8.54% (P<0.001) compared
to the control. Significant results were found in deter-
mining the total weight of the bird carcass and neck
weight, which increased in the experimental group 1 -
by 1.39% (P<0.001), experimental group 2 - by 24.68%
(P<0.001), experimental group 3 - by 26.48% (P<0.001)
compared to the control. An increase in carcass weight
without internal organs was found in the experimen-
tal group 1 - by 3.59% (P<0.001), in the experimental
group 2 - by 26.14% (P<0.001), in the experimental
group 3 - by 26.44% (P<0.001) compared to the control.

The weight of internal fat from poultry carcass-
es was increased: in the experimental group 1 - by
1.04 times (P<0.001), in the experimental group 2 - by
1.30 times (P<0.001), in the experimental group 3 -
by 1.89 times (P<0.001); indicators of internal organs
of broiler chickens were increased, namely: weight of
the stomach without contents: in the experimental
group 1 - 1.01 times (P<0.001), in the experimental
group 2 - 1.04 times (P<0.001), in the experimental
group 3 - 1.31 times (P < 0.001); liver weight: in in the
experimental group 1 - 1.01 times (P<0.001), in the ex-
perimental group 2 - 1.25 times (P<0.001), in the exper-
imental group 3 - 1.34 times (P<0.001); heart weight:
in in the experimental group 1 - 1.01 times (P<0.001),
in the experimental group 2 - 1.24 times (P<0.001), in
the experimental group 3 - 1.34 times (P<0.001); adre-
nal weight: in in the experimental group 1 - 1.09 times
(P<0.001), in the experimental group 2 - 2.18 times
(P<0.001), in the experimental group 3 - 2.49 times
(P<0.001) compared to the control.
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The study found the category of broiler chickens
carcasses by fatness, namely, carcasses of birds ob-
tained from control and experimental group 1 were
assigned to the second category according to the fol-
lowing indicators: muscles are satisfactorily developed;
pectoral muscles with the keel form an angle without a
depression; fat deposits in the lower abdomen are in-
significant; the keel of the thorax is not ossified, stands
out. However, the carcasses of poultry from experimen-
tal groups 2 and 3 were classified in the first category:
muscles were well developed, the shape of the sternum
was rounded, fat deposits in the lower abdomen were
greater than in the control (group 2) and significant
(group 3), the keel of the thorax was not ossified and
did not stand out.

The study established the organoleptic charac-
teristics of broiler chickens in the control and exper-
imental groups: appearance of the carcasses - well
exsanguinated with a clean surface, without blood
clots; degree of plumage removal: plumage was com-
pletely removed; skin condition: clean, dry, unweath-
ered, without scratches, tears, spots and bruises; bone
system condition: bone system without fractures,
slight curvature of the keel of the sternum (control
and group 1); bone system without fractures and
deformities (groups 2 and 3); consistency of chilled
meat (at 0-4°C): muscles are dense, elastic, the dim-
ple is quickly levelled when pressed with a spat-
ula; colour of muscle tissue: pale pink (control and
group 1) and from pale pink to pink (groups 2 and
3); skin colour: pale yellow (control and group 1) and
yellow (groups 2 and 3); colour of subcutaneous and
internal adipose tissue: pale yellow, and internal ad-
ipose tissue: white (control and group 1) and yellow
(groups 2 and 3); smell: smell on the surface of the
carcass and near the bones - typical of good quality
poultry meat, without foreign odours; cooking sam-
ple: broth of pleasant smell, transparent, with a small
amount of fat balls on the surface of the broth (con-
trol and group 1) and a significant amount of fat balls
(groups 2 and 3), without foreign odours. These indi-
cators suggested the good quality of broiler chicken
carcasses, namely their freshness. The tasting charac-
teristics of meat broth and cooked broiler meat were
carried out (Figs. 2 and 3).
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Figure 2. Tasting characteristics of meat broth from broiler chicken meat (breast), in points
Source: developed by the authors of this study based on the data obtained
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Figure 3. Tasting characteristics of boiled broiler chicken meat (breast), in points
Source: developed by the authors of this study based on the data obtained

Figure 2 shows that the best tasting characteris-
tics of meat broth in terms of taste, richness, aroma,
transparency, colour, and appearance were observed
in the experimental group 3, with a total score of
4.85+0.062 points (P<0.05), which is 4.75% higher
than in the control. The study also found that the best
tasting characteristics of cooked meat in terms of juici-
ness, tenderness, taste, texture, aroma, and appearance
were observed in the experimental group 3 with a total

score of 4.83%£0.060 points (P<0.05), which is 4.32%
higher than in the control. Therefore, when poultry are
fed a probiotic biopreparation at 4.0 g/10 dm? of wa-
ter per group of 20 birds, the organoleptic and tasting
characteristics of broiler meat are improved. Studies
were carried out to determine the chemical composi-
tion of broiler chickens when they were fed a probi-
otic biopreparation at different doses - 0.5 g/10 dm?,
2.0 g/10 dm3, 4.0 g/10 dm? of water (Table 2).

Table 2. Chemical composition of broiler chicken meat with the use of probiotic biopreparation, Mtm, n=6

Group 1 Group 2 Group 3
Indicators Control (0.5 g/10 dm?® (2.0 g/10 dm? (4.0 g/10 dm?®
of water) of water) of water)
Mass fraction of moisture, % 74.30%0.05 73.65%£0.04*** 73.50£0.04*** 73.30+0.07***
Mass fraction of dry matter, % 25.70£0.02 26.35%0.02"** 26.50£0.03** 26.70+0.06***
Mass fraction of fat, % 3.20+0.02 3.12+0.02*** 2.90£0.01*** 2.79£0.01***
Mass fraction of protein, % 22.36%0.020 22.41+0.02 22.49+0.04* 22.49+0.02***
Mass fraction of ash, % 0.96+0.01 0.97%0.01 0.98+0.01 0.99+0.01*
Carbohydrate content, g/100 g 0.03+0.001 0.05+0.001*** 0.08+0.001*** 0.15%0.01**
Caloric value, kcal/100 g 109.80+0.06 109.80+0.06 116.50+0.06"* 118.90+0.07**

Notes: * - P<0.05; *** - P<0.001 compared to the control

Source: developed by the authors of this study based on the data obtained

Analysing the chemical composition of broiler
chickens’ meat after feeding the probiotic bioprepa-
ration Subtiform, it should be noted that the moisture
content decreased in all experimental groups 1, 2, and

3 compared to the control group, respectively, by 0.84%
(P<0.001), 1.08% (P<0.001), and 1.35% (P<0.001). Ac-
cordingly, the content of dry matter in meat increased in
the experimental groups, namely, in the experimental
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group 1 - by 2.53% (P<0.001), in the experimental
group 2 - by 3.11% (P<0.001), in the experimental
group 3 - by 3.89% (P<0.001) compared to the control.
A decrease in fat content was observed in the meat of
broiler chickens in all experimental groups, namely:
in group 1 - by 2.50% (P<0.001), in group 2 - 9.38%
(P<0.001), in group 3 - 12.81% (P<0.001) compared to
the control; however, the protein content slightly in-
creased, respectively, in group 1 - by 0.22%, where sta-
tistical significance was not established, in group 2 - by
0.53% (P<0.05),and in group 3 - by 0.76% (P<0.001).
The mass fraction of ash in the meat of groups 1 and
2 increased slightly, without statistical significance, by

1.4% and 2.08%, respectively,while in group 3 -by 3.13%
(P<0.05) compared to the control. The carbohydrate con-
tent in broiler chicken meat increased in group 1 by
1.67 times (P<0.001),in group 2 - by 2.67 times (P<0.001),
and in group 3 - by 5.0 times (P<0.001) compared to
the control. The highest energy value of broiler chicken
meat was observed in group 3 - 118.90+0.07 kcal/100 g,
which is 8.29% (P<0.001). However, in groups 2 and 3,
this indicator increased by 2.67% (P<0.001) and 6.10%
(P<0.001), respectively, compared to the control. Studies
were also carried out to determine the chemical quality
indicators of fat and meat of broiler chickens to deter-
mine the freshness of the poultry (Table 3).

Table 3. Chemical parameters of poultry fat and meat with the use of probiotics, M¥m, n=6

Group 1 Group 2 Group 3
Indicators Control (0.5 g/dm? (2.0 g/dm? (4.0 g/dm?
of water) of water) of water)
Acid number of fat using an alcohol-benzene . " xx . xx . .
mixture (Patent No. 147314, 2021), mq NaOH 0.75+0.029 0.60%0.02 0.57%0.03 0.59+0.05
Fat peroxide number . . . « . .
(Patent No. 147145, 2021), % J (% iodine) 0.0058+0.0004 0.0047+0.0004  0.0045%0.0005* 0.0054*0.0005
Reaction with neutral red resence of a yellow-brown colour
(Patent No. 147144, 2021) P Y
Nessler number . . " . =
(Patent No. 47313, 2021) 1.55%0.03 1.51+0.03 1.50+0.04 1.45%0.03
Copper sulphate reaction broth is clear, blue in colour
FFA content, mg KOFt/g 3.8120.11 345006 2.9580.06"*  3.04%0.13"*

(Patent No. 152944, 2023)

Ammonia and ammonium salts
(qualitative reaction)

extract is greenish-
yellow in colour,
slightly cloudy

extract is greenish-yellow in colour, transparent

Optical density of meat and water extract by

photometric method, Bel 0.824%0.005 0.809%0.003*  0.818+0.003  0.792#0.004***
(Patent No. 147315, 2021)
pH value of the meat and water extract 6.21+0.02 6.19+0.01 6.18+0.01 6.15+0.01**
Ammonium nitrogen content, mg 0.61%0.01 0.5740.01** 0.5540.02** 0.43£0,02**

(Patent No.153118,2023)

Presence of hydrogen sulphide in meat

drop of acetic acid lead turns pale brown

Notes: * - P<0.05; ** - P<0.01; *** - P<0.001 compared to the control
Source: developed by the authors of this study based on the data obtained

Table 3 shows that the acid number of fat in ex-
perimental groups 1, 2, and 3 was statistically signif-
icant when their amount was reduced, respectively,
by 1.25 times (P<0.001), 1.32 times (P<0.001), and
1.27 times (P<0.001), as well as a decrease in the
peroxide number in the experimental group 2 - by
1.29 times (P<0.05) and in the experimental group 3 -
by 1.07 times (P<0.001) compared to the control. In
meat, the Nessler count in the experimental groups
was within the range of the control group. However,
the content of volatile fatty acids in the meat of broil-
er chickens in experimental groups 1, 2, and 3 was
slightly reduced, respectively, by 1.10 times (P<0.001),
1.29 times (P<0.001), and 1.25 times (P<0.001) com-
pared to the control.
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The optical density of the meat and water extract
in group 3 was statistically significant - 0.792%0.004
(P<0.001) compared to the control. The pH values of the
meat and water extract in the experimental groups did
not differ from those of the control group. The content
of amino-ammonia nitrogen in poultry meat of exper-
imental groups 1, 2, and 3 was statistically significant
and, accordingly, decreased by 1.07 times (P<0.001),
1.11 times (P<0.001), and 1.42 times (P<0.001) com-
pared to the control. The obtained quantitative chemi-
cal parameters indicated the freshness of broiler chick-
en meat in the control and experimental groups at a
cooling temperature of (0-4)°C, at which it is allowed
to sell poultry carcasses for up to 5 days. Based on
the qualitative reaction with copper sulphate and the




reaction of fat with neutral red, the absence of ammo-
nia and ammonium and hydrogen sulphide salts, it was
found that chicken fat and meat met the standards of
freshness.

DISCUSSION

Studies established an increase in the live weight of
broiler chickens at the end of rearing (42 days) when
they were fed a probiotic biopreparation at 0.5 g, 2.0 g,
and 4.0 g per 10 dm? of water for 20 birds in a cage,
especially in experimental groups 2 and 3, respective-
ly - by 4.02% (P<0.001) and 4.75% (P<0.001) compared
to the control, and an increase in the weight of broiler
chickens carcasses was observed —in group 2 - by 4.02%
(P<0.001) and in group 3 - by 4.75% (P<0.001) com-
pared to the control (Fig. 1). These indicators are con-
sistent with the findings of T. Gunawardana et al. (2022).
The results of the study indicated a healthy immune
status of poultry and high feed digestibility when feed-
ing probiotic biopreparation, and an increase in abso-
lute growth in experimental group 3 was noted - by
8.19% (P<0.001), average daily carcass weight gain - by
8.33% (P<0.001), carcass weight without internal or-
gans - by 26.44% (P<0.001) compared to the control
group, and the weight of internal organs and internal
fat also increased.

However, feed consumption per 1 kg of bird weight
gain in group 3 was reduced by 8.54% (P<0.001) com-
pared to the control (Table 1). P. Maharjan et al. (2021)
proved a positive effect on the health of broiler chick-
ens, feed digestibility and increased productivity and
live weight gain in poultry, as well as improved fatness.
This mechanism is explained by stimulating the activ-
ity of microorganisms in the poultry intestine and the
stability of the balance of this microflora, stimulating
feeding processes and activating the immune status of
the poultry body. A.AA. Masud et al. (2020) proved the
positive effect of probiotic feed additives on improving
the immune status and poultry productivity, specifically,
an increase in the weight of carcasses, internal organs,
and fat by 1.5-2.5 times.

The study also found that the best organolep-
tic characteristics of meat and tasting characteris-
tics of meat broth and boiled meat were observed
in the experimental group 3 with a total score of
4.85+0.062 points (P<0.05) and 4.83*0.060 points
(P<0.05), which is 4.75% and 4.32% more than in the
control, respectively. A. Rehman et al. (2020) argue that
organoleptic and tasting characteristics are influenced
by the digestibility of feed when probiotics are fed. The
best indicators of the chemical composition of broil-
er chicken meat were found in experimental group 3
(4.0 g/10 dm? of water). These data are consistent with
the findings of G.M. Suliman et al. (2023), namely, the
protein content increased by 0.81% (P<0.001), the fat
content decreased by 8.13% (P<0.001). According to
X. Liu et al. (2023), the mass fraction of water slightly
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decreased by 1.29% (P<0.001), the mass fraction of dry
matter increased by 3.95% (P<0.001). And according
to A. Rehman et al. (2020), the caloric value increased
to 118 kcal/100 g, the carbohydrate content increased
by 5.4 times, and the mass fraction of ash slightly in-
creased by 3.5%.

T. He et al. (2019) proved an increase in the nat-
ural resistance of broiler chickens using probiotics,
which influenced the increase in carcass weight, the
quality of the chemical composition of meat and offal.
M.H. Haque et al. (2020) confirmed the positive effect
of probiotics of the bacteria genus Bacillus subtilis and
Bacillus licheniformis on increasing the productivity of
broiler chickens, which led to an increase in meat qual-
ity, specifically, the chemical composition in terms of
moisture, fat, protein, dry matter, etc., and affected the
freshness of poultry meat, which extends the shelf life
of poultry products.

Thus, LW. Chen et al. (2020) argue that the use of
probiotics from microbial species has antibacterial
properties and immunomodulatory effects on the body
of broiler chickens, they have a positive effect on the
productivity and immunity of poultry. Notably, feeding
the probiotic biopreparation Subtiform for 14 days, i.e.,
from day 28 to day 42 of broiler chickens rearing, pro-
vided an increase in body weight of broiler chickens
by 2.0-8.2%, an increase in the average daily weight
gain from 96 g to 104 g, and a decrease in feed con-
sumption per 1 kg of weight gain by 1.97-7.55%. Thus,
studies have confirmed that feeding broiler chickens
with a probiotic biopreparation (Bacillus subtilis and
Bacillus licheniformis) increases poultry productivi-
ty and improves the chemical composition of poultry
meat. R. Jha et al. (2020) proved that probiotics with
Bacillus subtilis have a positive effect on maintaining
gut homeostasis and modelling the intestinal micro-
biota, preventing poultry intestinal infections, and as
a result, increasing productivity and improving the
chemical composition and chemical quality and safety
of broiler chickens.

The findings are confirmed by N.H. Aziz et al. (2020),
who found that broiler chicken carcasses were fresh in
terms of organoleptic and chemical characteristics for
2,4, and 5 days at (0-4)°C. According to C. Bortoluzzi
et al. (2019), poultry are fed probiotics to potentially
increase feed intake and nutrient retention and absorp-
tion, gut barrier function, antioxidant capacity, apopto-
sis and immune responses, which ultimately contribute
to improved poultry metabolism and gastrointestinal
health and performance of broiler chickens. According
to J. Ding et al. (2017), the use of probiotics in broiler
chickens improves health, reduces morbidity and mor-
tality at certain critical stages of production, such as di-
etary stress (dietary changes, diets rich in concentrates)
and health stress. S. Sharma et al. (2019) noted that in
the functioning of the traceability system and Hazard
Analysis and Critical Control Point (HACCP), veterinary
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practitioners should use express and optimised meth-
ods for monitoring the freshness of broiler chicken
meat, which will be effective, inexpensive, and accessi-
ble in tests directly at the production and circulation of
poultry slaughter products, which will meet the needs
of consumers for quality and safe food.

Thus, the findings of the cited studies are in line
with the research conducted to establish the effective-
ness of using a probiotic biopreparation to increase
the productivity of broiler chickens and improve the
organoleptic, tasting, and chemical characteristics of
poultry meat.

CONCLUSIONS

The present study found that when the probiotic bio-
preparation was fed to broiler chickens during days 28
to 42 of rearing at doses of 0.5 g/10 dm?, 2.0 g/10 dm?,
4.0 g/10 dm?® of water, the increase in live weight of
poultry in experimental groups 1, 2, and 3, respective-
ly, was 0.27% (P<0.001), 4.02% (P<0.001), and 4.75%
(P<0.001) compared to the control. It was found that the
absolute weight gain of carcasses increased in experi-
mental groups 2 and 3, respectively, by 2.01% (P<0.001)
and 8.19% (P<0.001); the average daily weight gain of
carcasses in experimental groups 1, 2,and 3 increased,
respectively, by 1.04% (P<0.001), 2.08% (P<0.001)
and 8.33% (P<0.001); total weight of the bird carcass
and neck, respectively - by 1.39% (P<0.001), 24.68%
(P<0.001) and 26.48% (P<0.001); weight of internal
fat, respectively — by 1.04 times (P<0.001), 1.30 times
(P<0.001) and 1.89 times (P<0.001) compared to the
control. It was found that feed consumption per 1 kg
of poultry weight gain in group 1 was almost at the
same level, but in group 2 this indicator decreased
by 3.02% (P<0.05), in group 3 - by 8.54% (P<0.001)
compared to the control. The studies determined the
category of broiler chicken carcasses by fatness: the
second category - in the control and experimental

group 1 (0.5 g/10 dm3 of water); the first category - in
experimental groups 2 (2.0 g/10 dm? of water) and 3
(4.0 g/dm3 of water).

The studies established statistical significance
(P<0.001) in increasing the weight of internal organs
of broiler chickens (stomach, liver, heart, adrenal gland)
in experimental groups 2 and 3, respectively, within
1.04-1.31 times (P<0.001); 1.25-1.34 times (P<0.001);
1.24-1.34 times (P<0.001); 2.18-2.49 times (P<0.001)
compared to the control. The best organoleptic and
tasting indices of broiler chicken meat were found in
experimental group 3: meat broth — 4.85+0.062 points
(P<0.05), which is 4.75% more than in the control;
boiled meat - 4.83%£0.060 points (P<0.05), which is
4.32% more than in the control.

The obtained quantitative and qualitative chemi-
cal parameters using express and optimised methods
indicated the freshness of broiler chickens meat at
(0-4)°C cooling, at which it is allowed to sell poultry
carcasses up to 5 days, of control and experimental
groups 1, 2, 3. It was established that according to the
findings of the study, the probiotic biopreparation Sub-
tiform at 4.0 g/10 dm?> of water for 20 heads of poultry
can be recommended to increase the fatness of broil-
er chickens and improve the chemical composition of
meat, as well as to recommend patented express and
optimised methods for determining the freshness of
meat by express and optimised methods. Prospects for
further research include determining the amino and
fatty acid composition of broiler chicken meat and de-
termining the biological value of meat using a probi-
otic biopreparation.
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AHoTauif. AKTyanbHiCTb p060TH NONgrana y BUKOPUCTaHHI NpobioTnyHoro bionpenapaty CybTidopm 3a BUPOOHULTBA
KypuaT-OpoinepiB AN NiaBULLEHHS MPOLYKTMBHOCTI Ta MOKPALLEHHS OPraHONEeNnTUYHMUX Ta XiMIYHMX MOKAa3HMKIB
npoaykTiB 3abot ntuui. MeToto poboT Hyno BM3HAUMTM BMIMB NPOGIOTMYHOro GionpenapaTty Ha BrofLOBaHICTb
KypuaT-bponnepis, XiMiYHUI CkNag MAca i XiMiYHi MOKAa3HMKM 3@ pO3pO6IEHNMM 3aNaTEHTOBAHUMM EKCNPECHUMU i
ONTMMi30BaHMMM METOAMKAMU. BUKOPUCTaHI HAaCTYMHI MeToaM: Qi3nUHi, OpraHoONENTUYHI, XiMiYHi. Byno BCTaHOBNEHO,
o 3acTocyBaHHa Bacillus subtilis i Bacillus licheniformis (2,5%10° konoHieyTBOpOOYi OAMHUL/T) 3 HANMOBHIOBAYEM —
CyX0i MONOYHOI CMpOBaTKM, CNpusano 36iNblUEHHIO MPOAYKTMBHOCTI, 30KpEMa MBa Bara Kyp4yaT-bpoiinepis
nigBuULLYBanacs 3a BunotoBaHHs y ao3i 2,0 r/10 am3 Boam — Ha 4,02 % (P<0.001) Ta y gocniai 3 - Ha 4,75 % (P<0,001)
MOPIiBHAHO A0 KOHTPO/bHOI rpynu. BCTaHOBNEHO NiABMLLEHHS MOKA3HMKIB Yy OOCNIAKYBaHiW rpyni 3, 30kpema,
cepefHb04060BOr0 NpMPOCTY MacK Tywok — Ha 8,33 % (P<0,001); 3aranbHOi MacK TyWKM NTULLI Ta NOTPOXY 3 LUMEKD —
Ha 26,48 % (P<0,001); Baru BHYTpiwHbOro xupy -y 1,89 pasu (P<0,001) nopiBHAHO A0 KOHTPONbHOI rpynu. Takox
cnocrepiranocs cratmcTnyHa 3Havywictb (P<0,001) woao 36inblieHHs Macu BHYTPILLIHIX OPraHiB (LWAYHKY, NeYiHKK,
cepus, HAAHUPHMKA) Y AOCNIAHMX Fpynax 2 i 3, NOPIBHAHO A0 KOHTPONbHOI rpynu. byno y3aranbHEHO NOKPaLLEHHN
OPraHoNenTUYHMUX Ta AEryCTaLiMHMX NOKA3HUKIB MsiICAa Ta MCHOIO BYNbIMOHY NTULi 3@ BUNOKBAHHS NPOBIOTUYHOIO
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Effect of probiotic biopreparation on fatness, organoleptic...

npenapary, 30kpema y [ocfigHii rpyni 3. OTpMMaHi KinbKiCHi Ta SKiCHI XiMiYHi MOKa3HUKM 33 BUKOPUCTAHHS
EKCMpeCcHUX Ta ONTUMI30BaHMX METOAMK BKA3yBa/lM Ha CBiXY CTyMiHb Msca KypyaT-OpoiinepiB 3a OXONOAXKEHHS
(0-4) °C,3a siKoi L03BONEHO peani3aLii TyWoK NT1Li Ao 5 aib, KoHTponbHOI | gocniaHux rpyn 1,2, 3. MNpakTuyHe LiHHICTb
poboTK nonsrana y BUKOPUCTaHHI GaxiBLUAMM BeTEPUHAPHOT MeOMLMHM HA MOTYXXHOCTAX 3 BUPOOHMLTBA Kyp4aT-
6poiinepis npobioTMyHOro GionpenapaTy ANs MiABULLEHHS MPOLYKTMBHOCTI KypyaT-OpoinepiB Ta MOKPaLLEHHS
SKOCTi Ta 6€3NeYHOCTi NPOAYKTiB iX 3ab0t0

Kntouosi cnoBa: npo6ioTuK; BFOA0BAHICTb NTULI; XIMIYHMI CKNag MCa; SKICHI Ta KiNbKiCHI MOKA3HWMKK; eKCNpecHi Ta
YAOCKOHaNEeHi METOAMKM
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