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digestion. The purpose of this study was to evaluate the effect of a-amylase and B-glucanase enzymes in broiler
diets on productivity. The study used broilers, which were divided into a control group and an experimental
group. Weight gain, feed conversion rate, and nutrient digestibility were measured. Economic indicators were
calculated based on feed costs and productivity of birds. The results showed that the addition of the a-amylase
and B-glucanase enzymes significantly improved weight gain and FCR. Broilers receiving these enzymes showed
improved body weight gain and lower FCR values compared to the control group. In addition, there was an
increase in the height of the villi and the depth of the crypts in the tissue of the small intestine, which indicates
better intestinal health and the ability to absorb nutrients. The digestibility of proteins and amino acids has
also increased significantly. Improved nutrient uptake has led to a reduction in nutrient release into manure,
minimising environmental impacts. Economic calculations have shown a reduction in feed costs due to the
use of cheaper ingredients and an increase in overall productivity. There was also a decrease in the amount of
abdominal fat in birds that were fed diets with enzymes. Prospects for further research are aimed at optimising

enzyme dosage and investigating their effects on different poultry species and feed ingredients

Keywords: additives; nutrients; economic efficiency; feed conversion; energy value

INTRODUCTION

Enzymes play an important role in the feed industry
and their use has grown dramatically over the past
decade. Most dietary ingredients cannot be digested
by animals without the help of enzymes, which reduc-
es the efficiency of digestion and causes health prob-
lems. Therefore, enzymes of microbial origin such as
amylases, xylanases, B-glucanases, proteases, phytases
are added to improve digestibility and increase pro-
ductivity, as stated by G.H. Podrepsek et al. (2023) and
B.S. Velazquez-De Lucio et al. (2021). The use of a-am-
ylase and B-glucanase enzymes in poultry farming has
shown a significant increase in productivity due to im-
proved nutrient absorption and feed efficiency. These
enzymes promote the breakdown of complex carbo-
hydrates and fibre, which are otherwise not digested
by poultry, increasing the overall nutritional value of
the feed. For example, the study by A. Aderibigbe et
al. (2020) showed that the addition of a-amylase to the
diet of broiler chickens improved growth rates, digest-
ibility, and activity of digestive enzymes, especially in
different growth phases. The study showed that the
growth phase affects the response of birds to exoge-
nous a-amylase, making it more effective at the initial
stages of development.

The a-amylase is an enzyme that breaks down
starch into simpler sugars. Starch, consisting of am-
ylose and amylopectin, requires efficient digestion to
ensure the energy status of birds (llchuk et al., 2023).
Amylose contains a-1,4 bonds, and amylopectin con-
tains a-1,6 bonds, which affects digestion. The study by
S. Castro et al. (2020) showed that despite the fact that
dietary changes did not affect the parameters of the
carcass, the enzyme was effective for increasing pro-
ductivity with reduced metabolised energy in the diet.
In addition, M. Alagawany et al. (2018), indicated that
a-amylase dietary supplement improves body weight
gain (BWG) and feed efficiency in broiler chickens, es-
pecially when fed with corn-soy meal-based diets. The
enzyme increases the apparent digestibility of starch
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and energy in the ileum, which contributes to a better
use of the energy value of the feed. In addition, the in-
take of a-amylase is associated with an increase in the
height of the villi in the tissue of the small intestine,
which indicates an improvement in intestinal health.
This study also indicated that B-glucanase breaks down
B-glucans, which are non-starch polysaccharides (NSP)
found in grains such as barley and oats. NSP can in-
crease the viscosity of intestinal contents, preventing
the absorption of nutrients

The combined use of a-amylase and B-glucanase
provides a synergistic effect, improving the digestibil-
ity of both starch and fibre. For example, S. Vieira et
al. (2015) evaluated the effect of the introduction of
the a-amylase-pB-glucanase complex from Bacillus
amyloliquefaciens on growth rates and feed assimi-
lation in broilers receiving corn-soy diets. The results
showed that the enzyme complex improved BWG and
feed conversion, and reduced the amount of abdomi-
nal fat, although it did not affect the yield of carcasses
and commercial cuts, demonstrating significant bioe-
quivalence of apparent metabolisable energy (AME)
at the level of 40-99 kcal/kg, depending on dosage.
In general, the addition of various enzyme complexes
to low-calorie diets can significantly improve growth
rates and feeding efficiency in broilers. In the study by
S. Gilani et al. (2021), the addition of a combination of
xylanase and B-glucanase to a low-energy diet also led
to improved growth and feeding efficiency, bringing the
results closer to those of a full-fledged diet and sur-
passing those of a diet with reduced nutritional value
without additives.

The economic benefits of using these enzymes in-
clude lower feed costs and increased efficiency, which
can significantly reduce overall production costs in
poultry farming (Melnyk et al., 2024). Despite the prov-
en effectiveness of a-amylase and B-glucanase en-
zymes in increasing poultry productivity, there remain
unresolved problems associated with optimising their




use. It is necessary to study in more detail the optimal
dosages and conditions for the use of enzymes in var-
ious diets and conditions of maintenance to maximise
their positive effect on growth, health, and feed conver-
sion in birds. In addition, further research is needed on
the economic and environmental aspects of the appli-
cation, including the long-term effects on bird health
and farm sustainability. The purpose of this study was
to evaluate the effect of the addition of a-amylase and
B-glucanase enzymes to compound feed on overall pro-
ductivity. The research is aimed at identifying the opti-
mal conditions for the use of these enzymes to increase
the productivity and sustainability of poultry farms.

MATERIALS AND METHODS

Detailed methodological approaches have been devel-
oped and used to ensure the accuracy and reliability
of the research results. The study was conducted at a
poultry farm, where optimal conditions were created
for keeping and feeding broilers, including temperature,
humidity, and ventilation control. An important aspect
of the study was the use of control and experimental
groups, which helped to objectively assess the effect of
enzyme supplements on various productivity indicators.

For the experiment at the “Astana Kus” poultry farm,
200 one-day-old broiler chickens of the Cobb 500 cross
were selected, which were randomly divided into two
groups: control and experimental, with 100 birds each.
The birds were kept in standard conditions of the poul-
try house with controlled temperature, humidity, venti-
lation,and 24-hour access to food and water. The control
group received a basic diet based on corn and soy meal
without the addition of enzymes. The experimental
group received the same diet supplemented with a-am-
ylase and B-glucanase enzymes. Enzyme supplements
were introduced into the diet in the amount of 500 units
of a-amylase and 1000 units of B-glucanase per kg of
feed. The diets were balanced in terms of nutrients in
accordance with the recommendations of the National
Research Council (Nick,1994).The study also considered
possible interactions between enzymes and other feed
components, which provided an integrated approach
to assessing their effects. To achieve reliable results
and eliminate feeding errors, pre-calibrated dispensers
and carefully tested feed mixing methods were used.

The experiment was conducted for 42 days, during
which the birds were weighed weekly to determine
BWG, and feed intake was recorded to calculate FCR. At
the end of the experiment, 10 birds were selected from
each group to analyse intestinal morphology. BWG was
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determined by weekly weighing of all birds, FCR was
calculated based on total feed intake and BWG for the
entire period of the experiment. To analyse the intes-
tinal morphology, selected birds were euthanized, and
samples were taken from their small intestine for his-
tological analysis, while the height of the villi and the
depth of the crypts were measured using a microscope
and special image analysis software. The assessment of
the digestibility of nutrients was carried out by analys-
ing the chemical composition of feed and excrement.
The digestibility indices were calculated using stand-
ard chemical analysis methods (analysis of protein, fat,
fibre, and ash content).

The economic efficiency of using enzymes was es-
timated based on feed costs, production costs, and pro-
ductivity indicators. The calculations considered such
parameters as the cost of feed ingredients, the cost of
enzyme additives, and total production costs. Addition-
al economic parameters were also analysed, including
the profitability of production and the economic ben-
efits of improving feeding efficiency. All data has been
subjected to a thorough statistical analysis. The differ-
ences between the control and experimental groups
were evaluated using a t-test for independent samples,
which helped to identify statistically significant differ-
ences between the groups. The values of p <0.05 were
considered statistically significant, which ensured high
reliability of the results obtained.

RESULTS

The duration of the experiment was 42 days,with weekly
weighing of birds, recording of feed intake, and analysis
of intestinal morphology. As a result of the study, data
were obtained on BWG, FCR, intestinal health indica-
tors, and economic efficiency. The use of a-amylase and
B-glucanase enzymes in poultry diets has been shown
to positively affect several key productivity indicators,
including weight gain, FCR, and overall productivity.
The addition of these enzymes improves BWG in broil-
ers, and birds fed with these enzymes showed weekly
improvement in BWG, even when the ME of the diet was
reduced. Enzymes help break down complex carbohy-
drates, improving nutrient absorption and energy use,
which directly contributes to improved growth perfor-
mance. BWG is a key indicator of productivity in poultry
farming, as it reflects the rate at which broilers accumu-
late weight during the growth period. During the study,
BWG was evaluated weekly for 42 days to determine
the effect of the addition of a-amylase and B-glucanase
enzymes on the growth rate of poultry (Table 1).
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Table 1. BWG for broilers

Week Control group (g) Experimental group (g)
1 150 155
2 350 370
3 550 580
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Table 1. Continued

Week Control group (g) Experimental group (g)
4 750 790
5 950 1,010
6 1,150 1,220

Source: compiled by the authors

In the first week of the experiment, the BWG of
broilers in the experimental group was 155 g, which
was slightly higher compared to the control group,
where the increase was 150 g. A slight improvement
in the initial stage indicates the positive effect of en-
zyme supplements on nutrient absorption and feed
efficiency. At this early stage, the difference in BWG is
associated with faster feed digestibility due to a-am-
ylase and B-glucanase, which contributes to more ef-
ficient absorption of energy and nutrients. As the birds
grew, the difference in BWG between the groups be-
came more noticeable. At the sixth week, the BWG in
the experimental group reached 1220 g, while in the
control group it was 1,150 g. Such a significant differ-
ence indicates that enzyme supplements have a long-
term positive effect on the growth rate of broilers. The
increase in growth rates can be explained by improved
nutrient uptake, which continued to accumulate as the
birds got older.

During the entire period of the experiment, the av-
erage BWG in the experimental group was 120 g high-
er than in the control group. Systematic improvement

confirms that a-amylase and B-glucanase enzymes
contribute to more efficient digestion of feed and im-
prove the overall condition of birds. A higher BWG in
birds with fermented diets indicates a higher level of
metabolic activity and better overall growth, which
is associated with more optimal use of feed resourc-
es and improved nutritional status. The differences in
BWG between the groups were statistically significant
(p<0.05), which indicates the effect of enzymes on im-
proving growth indicators. Thus, it is confirmed that
the a-amylase and B-glucanase enzymes contribute to
more efficient broiler growth by improving feed diges-
tion and nutrient absorption, which contributes to fast-
er bird growth. Another significant factor is the addition
of a-amylase and B-glucanase, which improves the FCR,
reflecting the effectiveness of using poultry feed for
weight gain. The coefficient is calculated as the ratio of
the total amount of feed consumed by birds to the total
BWG for a certain period. A lower FCR value indicates a
more efficient use of feed. During the experiment, FCR
was evaluated weekly for 42 days to control the effect
of enzyme supplements on feeding efficiency (Table 2).

Table 2. Feed conversion rate

Week Control group (g) Experimental group (g)
1 1.75
2 1.75 1.7
3 1.72 1.67
4 1.64 1.59
5 161 1.56
6 1.57 1.52

Source: compiled by the authors

The FCR in the experimental group was expected
to be lower compared to the control group throughout
the experiment, which indicates a more effective use
of feed in birds receiving a-amylase and B-glucanase
enzymes. Starting from the first week, the FCR in birds
receiving fermented diets was 1.75, which is slightly
lower than 1.8 in the control group. This early decrease
in FCR indicates an initial improvement in feed digest-
ibility due to more efficient breakdown of complex car-
bohydrates and improved metabolic activity. Over time,
the difference in FCR between the experimental and
control groups continued to increase. At the end of the
experiment, the FCR in the experimental group reached
1.4. A significant improvement demonstrates that
a-amylase and B-glucanase enzymes contributed to
more efficient digestion and assimilation of feed, which
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reduced the amount of feed needed to achieve BWG. In
general, throughout the experiment, the average FCR
in the experimental group turned out to be 0.05 units
lower than in the control group. Based on the data ob-
tained, it can be argued that the addition of enzymes to
the diet contributes to more efficient digestion of feed
and improved assimilation. Although the main focus of
the presented study is on broilers, the principles of im-
proving nutrient digestibility and energy use can also
be applied to laying hens.

The next important factor is the morphology of the
intestine. Intestinal morphology, including villi height
and crypt depth, is an indicator of gut health and func-
tionality in birds (Shuranova et al., 2024). These pa-
rameters reflect the ability of the intestine to absorb
nutrients and the general state of its structure. In this




study, histological analysis of small intestine samples
was performed to assess the effect of enzyme additives
(a-amylase and B-glucanase) on intestinal morphology
in broilers. The results showed that in the experimental
group, the villi height averaged 280 microns, which is
30 microns higher than in the control group (250 mi-
crons). An increase in the height of the villi is associat-
ed with an increase in the surface area for absorption
of nutrients, which can help improve their absorption
and the general condition of the intestine. Crypt depth
was also increased in the experimental group and av-
eraged 100 microns, which is 20 microns less than in
the control group (120 microns). The lower depth of the
crypts indicates a more efficient cellular metabolism,
an improvement in the ability of the intestine to ab-
sorb nutrients and maintain its general condition. Thus,
the a-amylase and B-glucanase enzyme additives had a
positive effect on the intestinal morphology of broilers,
improving the height of villi and the depth of crypts,
which, in turn, can contribute to more efficient diges-
tion of feed and improve the productivity of birds.

The ratio of villi height to crypt depth in the ex-
perimental group was 2.8, which is significantly higher
than the indicator of the control group, equal to 2.08.
This improvement in the ratio indicates a more favour-
able intestinal condition and indicates a more efficient
absorption of nutrients. In addition, the use of B-glu-
canase in the experimental group led to a decrease in
the viscosity of the intestinal contents, which addition-
ally contributed to improved nutrient absorption and
overall intestinal function. Thus, enzyme supplements
not only improved the morphological parameters of the
intestine, but also contributed to optimising its func-
tionality. The supplements contributed to an improve-
ment in the overall health of birds, which manifested
itself in the form of more stable and uniform growth,
fewer diseases, and improved overall activity. Histolog-
ical analysis of intestinal tissues performed at the end
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of the experiment confirmed an improvement in intes-
tinal morphology, including an increase in the height of
the villi and the depth of the crypts, which indicates a
better condition of the intestinal surface and improved
absorption of nutrients. Improving intestinal health
helped the birds better absorb nutrients from the feed,
which helped to increase their productivity and reduce
energy losses.

Although the use of a-amylase and B-glucanase
enzymes did not significantly affect the overall yield of
carcasses or commercial cuts, there was a noticeable
decrease in the amount of abdominal fat in birds re-
ceiving diets with the highest levels of enzyme sup-
plements. In this case, fat reduction indicates more
efficient feed processing and improved metabolism of
birds, which allows better use of nutrients and ener-
gy from feed ingredients. Enzymes contribute to an in-
crease in the content of AME in the diet, which allows
birds to use the energy contained in the feed more ef-
ficiently. This improvement in energy absorption is di-
rectly related to an improvement in growth and FCR.
The increase in available energy helps birds to gain
body weight more efficiently, which is reflected in im-
proved growth rates and reduced feed requirements to
achieve the same BWG.

Positive changes in productivity and bird health are
also important for economic efficiency. Improving the
FCR and increasing the overall growth of poultry leads
to lower feed costs and optimisation of production pro-
cesses (Szelag-Sikora et al., 2024). The economic effi-
ciency of using a-amylase and B-glucanase enzymes
in broiler diets was evaluated based on an analysis of
feed costs, production costs and productivity indicators.
The study considered the cost of feed ingredients, the
cost of enzyme additives, and total production costs.
The assessment was carried out to determine how the
introduction of enzymes affects cost reduction and in-
creased profitability of poultry farming (Table 3).

Table 3. Economic efficiency

Parameter Control group Experimental group

Total feed costs (USD/1000 birds) 1,500 1,450
Cost of enzyme supplements (USD) 500
Total production costs (USD/1000 birds) 1,550 1,950
BWG (kg/1000 birds) 2,000 2,100

FCR 14

Saving on feed (USD/1000 birds) 50
Net profit (USD/1000 birds) 1,000 1,150

Source: compiled by the authors

The o-amylase and B-glucanase, the total feed
costs in the experimental group were lower, despite
the additional costs of enzyme supplements. In particu-
lar, the reduction in total feed costs amounted to USD
50 per 1,000 birds compared to the control group. The
decrease was due to more efficient use of feed, which

reduced the cost of feed ingredients. Cost minimisation
is associated with more efficient use of feed due to en-
zyme additives, which has reduced the cost of feed in-
gredients. Since the beginning of the experiment, there
has been a decrease in feed consumption in the experi-
mental group compared to the control group. In the first

Scientific Horizons, 2025, Vol. 28, No. 2
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week, the feed intake in the experimental group was
110 g per head, which was slightly lower compared to
115 g per head in the control group. This trend contin-
ued in the later stages of the study. In the sixth week,
the feed intake in the experimental group was 1,850 g
per animal, which was 100 g less than in the control
group, where the feed intake reached 1,950 g per head.
A decrease in feed intake indicates that enzyme sup-
plements have contributed to more efficient feed use,
allowing birds to achieve the same growth rates with
less feed consumed.

The cost of enzyme supplements was USD 500 per
1000 birds, which increased production costs. However,
this increase was offset by lower feed costs and im-
proved FCR. Thus, although the total production costs
in the experimental group amounted to USD 1,950
per 1,000 birds compared to USD 1,550 in the control
group, the improvement in productivity indicators led
to a significant increase in net profit. The net prof-
it in the experimental group reached USD 1,150 per
1,000 birds, which is USD 150 more than in the con-
trol group (USD 1,000). This profit increase was made
possible by improved FCR and increased BWG, which
increased overall production efficiency. The savings on
feed in the experimental group amounted to USD 50
per 1,000 birds, which indicates that more efficient use
of feed with the addition of enzymes reduced the cost
of feed ingredients. Thus, the introduction of a-amylase
and B-glucanase enzymes into broiler diets not only
increased productivity and improved FCR, but also led
to significant savings on feed. The additional costs of
enzyme supplements are recouped by increasing net
profit and overall economic efficiency. This confirms
that the use of enzymes is a profitable solution from
both an economic and a productive standpoint.

DISCUSSION

The results obtained during the study and published
data on the use of a-amylase and p-glucanase enzymes
in poultry diets show similar results and trends. Accord-
ing to M. Marchiori et al. (2022), the addition of a mul-
ti-enzyme including carbohydrases and proteases to
low-calorie diets improved BWG, FCR, and reduced the
percentage of abdominal fat. The studies by T. Diana et
al.(2020), E.Macédo et al.(2022) show the use of a com-
bination of xylanase and B-glucanase in low-energy
diets increased BWG and improved feeding efficiency,
bringing the results closer to those on a full-fledged
diet. In addition, feed enzymes such as phytase, pro-
tease, and xylanase are used to improve nutrient ab-
sorption and increase growth performance in pigs and
broilers. Recent research by S. Sureshkumar et al. (2023)
show that these enzymes help to break down phyt-
ic acid, proteins and B-1,4-xylan, which can positive-
ly affect intestinal health and animal microbiota. This
study confirmed these findings by showing that adding
a mixture of exogenous enzymes to a low-nutrient diet
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improves the digestibility of feed, and improvement of
zootechnical indicators emphasising their practical val-
ue in the production of broilers.

An important aspect that should also be considered
is the effect of enzymes on intestinal morphology.In the
course of the study, a histological analysis of samples
from the small intestine was performed, which showed
that enzyme additives such as a-amylase and B-glu-
canase significantly increase the height of the villi and
reduce the depth of the crypts. As a result, the height
of the villi in the experimental group was 280 microns,
which is 30 microns more than in the control group,
and the depth of the crypts was reduced to 100 microns
compared with 120 microns in the control group. The
changes indicate a more efficient absorption of nutri-
ents and an overall improvement in the condition of
the intestine. Similar results are confirmed by the data
of J. Madigan-Stretton et al. (2021), where the use of
superdosed multienzymes led to an improvement in
the height of villi and the maintenance of microbial di-
versity, which also contributed to the optimisation of
digestion and digestibility of nutrients.

However, the results of these studies contrast with
the data of H. Zhou et al. (2021) on the effect of exog-
enous a-(1,4)-amylase on starch utilisation. While this
study observed an improvement in the height of the
villi and the depth of the crypts, which indicates a more
efficient absorption of nutrients and improved intesti-
nal condition, the results of a-(1,4)-amylase show that
its excessive introduction can reduce starch digestibil-
ity coefficients and worsen growth indicators. One of
the reasons for these differences may be the dosage
of enzymes: in this study, balanced levels of a-amyl-
ase and B-glucanase were used, which contributed to
improved digestibility and intestinal morphology. While
in the study with a-(1,4)-amylase, a high dose of the
enzyme (more than 600 U/kg) led to negative effects,
possibly due to inhibition of the glucose transporter
and impaired starch metabolism. In addition, there is a
difference in the types of enzymes used and their inter-
action with feed components. In the case of a-amylase
and B-glucanase, the combination provided a synergis-
tic effect, improving both nutrient absorption and in-
testinal health, whereas a-(1,4)-amylase in high doses
could disrupt the normal digestion and assimilation
of starch with an overabundance of the enzyme. The
difference in effects may be due to both the dosage
and the combination of enzymes, and specific research
conditions such as feed composition and metabolic pa-
rameters in broilers.

Turning to the specifics of the effects of B-glu-
canase, it should be noted that this enzyme plays a key
role in the breakdown of B-glucans, which are NSP con-
tained in cereals (Montayeva et al., 2023). These pol-
ysaccharides, although they have beneficial properties
such as supporting the immune system, can also cause
digestive problems in birds, especially by increasing the




viscosity of intestinal contents and impaired absorption
of nutrients, as repeatedly mentioned in the studies by
L.K. Edison et al. (2022) and M. Vinche et al. (2021). The
current study has confirmed the effectiveness of B-glu-
canase in eliminating these problems. The addition of
exogenous B-glucanase to animal feed significantly re-
duced the viscosity of the digestive tract, which helped
to improve the digestibility of nutrients and maintain the
optimal state of the intestinal microbiota. This is espe-
cially important for feeds containing high levels of B-glu-
can, such as barley and oats, where the enzyme provides
significant improvements in digestion and digestion.

Overall, the results are consistent with studies that
emphasise the importance of enzyme supplements
for improving intestinal functionality and overall pro-
ductivity of birds. The combination of a-amylase and
B-glucanase enzymes also demonstrated improved
FCR scores, which is associated with better nutrient
absorption, reduced anti-nutritional factors, and over-
all improved intestinal health. The results are also con-
sistent with the research by A. Karamad et al. (2024),
who emphasise that the addition of enzymes leads to
improved growth and productivity in poultry farms due
to the synergistic effect and flexibility in feed formu-
lation. The economic benefits are also correlated: en-
zymes allow the use of cheaper feed ingredients and
reduce feed costs (Montayev et al., 2023). The study
showed that the addition of a-amylase and -glucanase
to broiler diets reduced feed costs by USD 50 per 1,000
birds, improving feed efficiency and increasing produc-
tivity. Similarly, the use of sunflower meal with multi-
ferments as in the study by M.J. Mbukwane et al. (2022)
also demonstrated cost reduction through improved
digestibility and increased economic efficiency. In both
cases, enzyme supplements provide significant sav-
ings and payback by improving FCR and productivity,
reducing dependence on more expensive feed ingre-
dients. Another example is the study by A.O. Sorunke et
al. (2021), in which it was shown that the addition of
enzyme cocktails to the diet of pigs with a high fibre
content improves daily weight gain and reduces the
cost of feed per kilogramme of gain. In particular, the
use of a cocktail of enzymes at a dose of 0.25 g/kg pro-
vided the lowest cost of feed per kg of gain. Increased
feeding efficiency and improved growth rates lead to
overall cost savings in poultry production.

The results show that exogenous enzymes com-
plement the natural production of enzymes by poul-
try, which is especially useful for young birds or under
stressful conditions. The study confirms and comple-
ments existing data, demonstrating the significant
effect of a-amylase and B-glucanase enzymes on

Narmuratova et al.

improving productivity, intestinal health, and economic
and environmental benefits for poultry farms.

CONCLUSIONS

The results of the study showed that the addition of
a-amylase and B-glucanase enzymes to the broiler
diet significantly improves productivity and econom-
ic efficiency. In particular, the BWG in the experimen-
tal group was 8.3% higher compared to the control
group, indicating a higher growth rate in birds treated
with enzymes. FCR was 2.9% lower in the group with
enzyme supplements, which indicates more efficient
use of feed and improved digestibility. Enzymes also
contribute to reducing the amount of abdominal fat,
which indicates a more efficient metabolism and a
better distribution of energy. This leads to an improve-
ment in the overall health of birds and an increase in
their productivity.

The economic analysis showed that despite the
additional costs of enzyme supplements, the total feed
costs were USD 50 lower in the experimental group,
which allowed compensating for the cost of additives
and increase net profit by 15%. The improvement of
FCR and the increase in BWG contributed to a signif-
icant reduction in costs and increased profitability of
production. The a-amylase and B-glucanase enzymes
had a significant positive effect on broiler productivity.
a-amylase helps to improve the digestibility of starch,
increasing the efficiency of energy use from feed and
the growth rate of birds. B-glucanase, in turn, helps
to break down B-glucans, which reduces the viscosity
of intestinal contents and improves the absorption of
nutrients. In general, the addition of these enzymes to
the broiler diet helps to improve their overall health
and improve feeding efficiency. In the long term, the
results of the study open up opportunities for further
optimisation of dosages and combinations of enzymes
to achieve even more pronounced results. Future re-
search may focus on assessing the long-term econom-
ic effects, the effect of enzyme supplements on the
intestinal microflora, and the immune status of birds,
which may contribute to a more comprehensive im-
provement of feed technologies and increase produc-
tivity in poultry farming.
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AHoTauif. Y cyyacHoOMy NTaxiBHMUTBI MiABULLEHHS e(PEKTUBHOCTI BUKOPUCTAHHS KOPMIB € K/OYOBUM (DaKTOpOM
30iNblIEHHS NPOLYKTUBHOCTI Ta 3HMXEHHS cobiBapTOCTi NpoayKuii. O4HUM i3 NepcnekTUBHUX METOAIB NMOKPALLEHHS
MOKAa3HWKIB MPOAYKTUBHOCTI € BMKOPWUCTAHHA depMeHTHMX [06aBOK, TaKMX SK a-aMinasa Ta P-ritokaHasa, ski
MOKPALLYOTb 3aCBOEHHS MOXMBHWX PEYOBWMH 33 PaxXYHOK MOKPALLEHHS NepeTpaBieHHs KOpMy. MeTol AaHoro
LOCNIoKEHHS 6YN0 OLiHWUTM BNAUB DEPMEHTIB 0-aMinasu Ta B-roKaHasm B paLioHax 6poinepis Ha MPOAYKTUBHICTb.
Y pocnigxeHHi BUKOpUCTOBYBanu bGpoinepis, ki 6ynu po3gineHi Ha KOHTPONbHY Ta JOCAiAHY rpynu. BumiptoBanu
npupict Baru, KoedilieHT KOHBeEpPCii KOpMY Ta NEpeTpaBHICTb MOXMBHUX PeYOBMH. EKOHOMIYHI MOKA3HUKK
pO3paxoByBaM HAa OCHOBI BUTPATHAa KOPM Ta NPOAYKTUBHOCTI NTULi. Pe3ynbTaT nokasanu, o 40AaBaHHA PepMEHTIB
o-aminasu Ta B-rnoKaHasM 3HAYHO MOKPALLMAO NPUPICT BarmM Ta KOHBEPCito KopMy. bpoinepu, aki oTpumyBanu L
hepMeHTH, MoKa3anm KpaLuii NpUpicT KMBOI MacK Ta HWXKYi 3Ha4YeHHs FCR nopiBHAHO 3 KOHTpOAbHO rpynoto. Kpim
TOro, cnocrepiranocs 36inbleHHs BUCOTU BOPCUMHOK i IMOMHM KPUNT B TKAHWHI TOHKOTO KMLLEYHMKA, WO CBiAYUTb
Npo KpaLle 340pOB'S KMLWEYHMKA | 30aTHICTb 3aCBOKOBATHM NMOXMBHI pe4OBMHM. 3aCBOKOBAHICTb 6iNKiB Ta aMiHOKMCNOT
TaKOX 3HaYHO 3pocna. [okpalleHe 3aCBOEHHS NMOXMBHUX PEYOBUH NPU3BENO A0 3MEHLUEHHS BUKMAIB MOXMBHUX
PEeYOBUH Y THIN, MiHIMi3ylOuM BNAMB HA HABKONMULIHE cepenoBuLLe. EKOHOMIYHI po3paxyHKM NOKa3anu 3HUXKEHHS
BMTPAT Ha KOPMU 3aBAAKM BUKOPUCTAHHIO AELUEBLUNX iHFPEAiEHTIB i MiABULLEHHS 3aranbHOi NPOAYKTUBHOCTI. TakoX
CMOCTepiranocs 3MeHLWeHHs KiNbKoCTi abA0oMiHaNbHOIo XMpY Yy NTaxis, SKMM 3roA0BYBaNM PaLLiOHM 3 €H3MMaMM.
[epcnekTvBKM NoaanbWwmx AOCIAKEHb CIPSMOBAHI HA ONTUMI3aLit0 A03YBaHHA HEepMEeHTIB Ta BUBYEHHS iX BNAUBY
Ha pi3Hi BUAM NTULI Ta iHTPEAIEHTU KOpMY

KniouoBi cnoBa: f06aBKW; MOXMBHI pe4OBUHU; EKOHOMIYHA e(DEKTUBHICTb; KOHBEPCiS KOPMY; EHepreTUYHa LiHHICTb
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