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Feed additive Allzyme PT of the leading feed company Alltek UK Ltd. is an enzyme agent for better assimilation of wheat,
rye or triticale in the rations of poultry and pigs. The general effect of using this drug consists in neutralization of antinutritional
substances, release and assimilation of additional metabolic energy, increase of protein digestibility and availability of amino
acids, and reduction of chyme viscosity. The use of this feed additive allows you to increase the nutritional value of grains
by 4-10%, depending on the type and type of grain ingredients of the diet.

Many experiments have established that the introduction of fat additives into compound feed also has a positive
effect on the reproductive qualities of sows, the growth and development of piglets. Based on the conclusions of previous
researchers, it was decided to introduce fat additives and enzyme preparations into the diet of sows, confirm or refute their
conclusions, and independently establish the effect of fat additives and enzyme preparations on the reproductive qualities
of sows and their effect on biochemical indicators of blood. The final goal of the experiment was to determine the expediency
of using the enzymatic preparation "Allzyme PT" independently or with the simultaneous introduction of 2.5% sunflower oil
into the basic diet in a specific commercial enterprise.

Having analyzed the results of the scientific and production experience, it can be concluded that the best effect on
the reproductive qualities of sows has the addition to the diet of the combination complex of feed preparations "sunflower
oil + feed enzyme Allzaim PT". This is explained by the fact that vegetable oils contain a large amount of unsaturated fatty
acids — linoleic and linoleic, which are necessary for the construction of cells and some hormones, but cannot be synthesized
in the body of pigs. The use in diets of specific enzyme complexes that break down non-starchy polysaccharides allows you
to significantly increase the digestibility of nutrients from it. As a result, the level of metabolic energy, assimilation of protein
and amino acids, and carbohydrates increases significantly. The simultaneous use of such an optimal combination of feed
additives leads to an improvement in the conversion of feed due to its digestibility, and, as a result, has a positive effect on
the improvement of feed assimilation, an increase in the safety of piglets and their live weight, which in general leads to
a decrease in costs per unit of production and confirmed by the economic analysis of the results of zootechnical studies.
Additional annual income on the farm after the introduction of the technology of feeding sows, the addition of sunflower
oil to the main ration adopted in the farm together with the enzyme feed Allzaim PT will allow to increase the production
of products on the reproduction plot by 5198.8 UAH on the nest of sows.
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Pig breeding in Ukraine, as well as in many countries
of the world, is an important livestock industry that produces
a significant amount of meat for the needs of the population
(McGlone, 2013; Povod et al., 2022). Among the factors that
most significantly influence the productive qualities of pigs
and the efficiency of the industry as a whole is balanced
and high-quality feeding, which provides the animals' need
for energy and all necessary nutritional factors (Cromwell,
2008; Mykhalko, 2020; WuY , et al., 2000). In the structure
of costs for the production of pork, feed occupies the largest
share (Nguyen, 2017 Povod et al., 2023), so the search
and implementation of ways to improve the efficiency of their
use in production is quite relevant today (Masey O'Neill et
al., 2014 ;Recharla et al., 2019 ; Khalak&Gutyj, 2022).

Non-starchy carbohydrates make up a significant
part of all carbohydrates in cereals.feed components
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that are the basis of rations for pigs (Jha &Berrocoso,
2015). They have such a feature: they are broken down
with the help of specific cellulolytic bacteria. But digestive
enzymes capable of breaking down and digesting these
polysaccharides — fiber, betaglucan, pentoses, etc. are not
synthesized in the animal body. There are practically no
specific bacteria in the intestinal microflora of pigs (Lindberg,
2014; Passoset al., 2015; Sun et al., 2013; Zhang et al.,
2013).

The absence or lack of endogenous enzymes leads to
the fact that plant foods included in the diet and containing
non-starch polysaccharides are not absorbed, passing
through the digestive tract almost undigested. They can
be considered ballast of the diet. In addition, excessive
consumption of polysaccharides in dry feed leads to their
accumulation in the stomach. This, in turn, negatively
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affects the work of the gastrointestinal tract.delaying
the passage of feed, which becomes a favorable condition
for the reproduction of pathogenic microorganisms
and worsens intestinal motility (Inborr, 1990; Choct, 2010;
Cadogan &Choct, 2015; O'Dohertyetet al., 2021).

This problem is relevant for many pig breeding
enterprises in Ukraine, where dry concentrate type
of feeding is used. In such relatively small, non-specialized
agricultural enterprises, they mainly use self-grown
and therefore relatively inexpensive fodder. The basis
of rations for pigs is a traditional feed milled grain mixture
of rye, oats, wheat, barley, sunflower meal and bran. These
components of the feed mixture contain a high level of fiber
and other hard-to-digest carbohydrates. This can lead to
overspending of feed nutrients in the range of 10-30%.
(Shursonet al., 2021; Patience & Ramirez, 2022). And
although such feed means are the cheapest at the enterprise,
and in planned calculations their use reduces the cost
of feed in the structure of the cost of production, in reality
everything is a little different: filling the gastrointestinal
tract with ballast does not give the desired result, because
digestibility and digestibility feed nutrients decreases and,
as a consequence, a decrease in feed efficiency, worsening
of its conversion rates, and a decrease in the intensity of pig
growth are observed. (Zhang& Adeola, 2017).

Aneffective and relatively low-cost prevention of the effects
of the antinutritional properties of non-starch polysaccharides
today is the use of artificial exogenous enzymes. These
artificial enzymes are able to promote the breakdown
of the indicated difficult-to-digest carbohydrates into glucose
that is easily absorbed by the body. Feed additives containing
exogenous enzymes are recognized as biocatalysts that
accelerate the rate of biochemical reactions in the animal
body. The consequence of their action is the destruction
of the cell walls of plant material, which facilitates
the availability of digestive juices. (Heyer et al., 2022). In
addition, the use of such artificial enzymes is considered
more organic and biologically safe compared to exogenous
hormones and even vitamins. They are not absorbed
into the blood, practically do not participate in metabolic
processes, and therefore do not get into the final products
of animal husbandry. Some authors consider the use
of specified enzyme feed additives to be an ecological
tool, since their improved feed conversion contributes to
a decrease in the amount of manure, which contributes to
a decrease in the release of nitrogen and phosphorus into
the atmosphere (Selle& Ravindran, 2008).

It should be noted that on farms that do not grow, but buy
ingredients for the production of compound feed, the use
of enzyme preparations in the technology of feed production
makes it possible to effectively replace expensive feed in
the diets of pigs, for example, corn and soybean meal, which
are cheaper, but with an increased fiber content. without
the risk of deterioration of animal health (Yin et al., 2001;
Araujo et al., 2014). However, some researchers (Willamil
et al., 2012) argue that the use of enzyme preparations may
not have the desired positive effect on corn-soy rations.

The high efficiency of using feed nutrients through
the use of enzymes has been proven by a number

of studies by many scientists. It has been established
that the introduction of enzyme preparations of different
spectrum of action in compound feed allows to ensure high
productivity of animals. As a result, the cost of purchasing
feed is reduced and the profitability of production increases
(Patience &Bedford, 1992).

Today, the industry offers for compound feed production
preparations with a unidirectional action: to increase
the digestion of carbohydrates (Vahjen et al., 2008; Nortey
et al.,, 2007; Yin et al., 2010) for the digestion of protein
substances (Upadhaya et al. Wang et al., 2008), as well as
a fairly wide range of combined multienzyme compositions
(Araujo et al., 2014, Recharla et al., 2019).

It was estimated that phytases and carbohydrases
make up 90% of the world market of feed enzymes for
monogastrics, and proteases and lipases make up 10%
(Adeola &Cowieson, 2011).

But before making a decision to purchase one or another
enzyme preparation, you should familiarize yourself with
their action and decide on a set of feed ingredients for
animals.

Currently, in Ukraine, complex microbiological enzyme
preparations of well-known world brands and domestic
enzyme preparations, for example, produced by the Enzym
State Enterprise, are widely used. In addition to improving
the assimilation of fodder, it has been empirically established
that the use of certain enzyme agents in fodder mixtures
for pigs, due to the reduction of the amount and humidity
of stool and bedding, contribute to the improvement
of hygienic conditions of keeping, as well as the improvement
of the environmental condition of the environment due to
the better assimilation of nitrogen and phosphorus reducing
the release of these substances into the environment. The
specified functions of modern enzyme preparations and their
influence on the improvement of production, economic
and economic indicators unconditionally prove the justified
need for their use in pig production technology.

Feed additive Allzyme PT of the leading feed company
Alltek UK Ltd. is an enzyme agent for better assimilation
of wheat, rye or triticale in the rations of poultry and pigs.
These cereals contain a certain amount of anti-nutritional
substances called pentosans - long-chain polymers
of pentoses (arabinose, xylose, etc.). Allzyme PT
(pentosanase) is a specific enzyme complex designed
to split pentosans. It contains a significant level of activity
of cellulase, amylase, protease, betaglucanase, as well as
hemicellulose and pectinase. The general effect of using this
drug consists in neutralization of antinutritional substances,
release and assimilation of additional metabolic energy,
increase of protein digestibility and availability of amino
acids, and reduction of chyme viscosity. The use of this
feed additive allows you to increase the nutritional value
of grains by 4-10%, depending on the type and type of grain
ingredients of the diet. The manufacturer of fodder enzyme
recommends usingit: in periods of reduced feed consumption,
for example, reducing the effects of technological stress; to
increase the nutritional value and quality of raw materials,
allowing to reduce the cost of fodder (ration); to prevent
diarrhea and enteritis and increase the productivity of pigs.
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It should be noted that the Alltech company does not
use genetically modified organisms in the production
of feed enzymes. Enzymes are heat-resistant and retain
their activity in the composition of premixes and compound
feeds for 6 months. The rate of introduction of Allzeim PT
is 0.5-1 kg/t .

Many experiments have established that the introduction
of fat additives into compound feed also has a positive
effect on the reproductive qualities of sows, the growth
and development of piglets. Based on the conclusions
of previous researchers, it was decided to introduce fat
additives and enzyme preparations into the diet of sows, to
confirm or refute their conclusions and to establish the effect
of fat additives and enzyme preparations on the reproductive
qualities of sows and their effect on biochemical blood
parameters.

The final goal of the experiment was to determine
the expediency of using the enzymatic preparation "Allzyme
PT" independently or with the simultaneous introduction
of 2.5% sunflower oil into the basic diet in a specific
commercial enterprise.

Materials and methods of research. A scientific
and economic experiment to determine the technological
and economic expediency of using in the rations of sows
the enzyme preparation of the company Oltek — "Allzaim
PT" was conducted by us in the conditions of the swine farm
LLC named after Shevchenko, Sumy district.

For the formation of groups, 20 sows of the large white
breed were selected in the last growth period. When forming
analog groups, age, live weight, and number of litters
of dams were taken into account.

During the research period, animals of all groups received
the usual ration accepted in the household, the basis
of which are grain ingredients grown in the household

(% composition, by weight): wheat — 58, barley — 24,
soybean meal — 10, sunflower cake — 5, vitamin — mineral
premix — 1, dicalcium phosphate — 1.5, table salt — 0.5. The
nutritional value 1 krof such fodder was 1.12 fodder. Ed.
and 155 rraw protein. The ration was balanced and detailed
in accordance with feeding standards. Evaluation of their
reproductive qualities was carried out by generally accepted
zootechnical methods. At the beginning of the fourth week
of lactation, blood was collected from sows for biochemical
studies.

Animals were divided into 4 groups of 5 heads per
group (Table 1) based on age, live weight, and number
of farrowings.

Research results. The results of the experiment are
presented in table 2. It is known that the use of vegetable
oils in feeding pigs contributes to the enrichment of rations
with energy and unsaturated fatty acids. Newborn piglets
use fat as a source of energy. At the beginning of the post-
embryonic period, they receive ego exclusively from mother's
milk, about 60% of the caloric content of which is provided
by fats.

It was experimentally established that no significant
and reliable intergroup differences were found in terms
of multiple fertility. In our opinion ,the use of feed additives in
the late post-embryonic period does not affect the condition
and development of embryos in pigs. But in piglets after
birth, a reaction to a change in the feeding technology
of their lactating mothers was observed. They were on
average more powerful in all experimental groups compared
to the control population from the first group. The addition
of either vegetable fat, or the "oil+enzyme" complex, or
exclusively enzymatic Allzheim PT to the main ration adopted
in the farm for deep-breed sows contributed to an increase
in the average weight of the nest at birth in all groups.

Table 1

Scheme of a scientific and economic experiment

Appointment of the

The number of sows in the

Group group group, ch. Feeding conditions
I Control room 5 Basic ration (OR)
Il Experienced 5 OR + 2.5% sunflower oil
. OR + 2.5% of sunflower oil + 0.05% of the preparation
1l Experienced 5 "Allzyme PT"
1% Experienced 5 OR+0.05% enzyme preparation "Allzyme PT"
Table 2
Reproductive qualities of sows, M+m
. Group
Indicator | m m v
Multi-fruited, ch. 10.7£0.3 10.810.4 10.9£0.4 10.7£0.2
Share of stillborn piglets, % 7.440.2 5.0£0.2 4.0+0.1 5.740.2
Nest weight at birth, kg 14.80.4 15.540.3 15.91£0.3* 15.210.2
Average large-fruitedness, kg 1.38 1.43 1.45 1.42
Conditional milk yield, kg 49.7+1.1 54.3+1.9* 58.6+1.5*** 53.2+1.2*
The weight of the nest when weaning is "kg 163.2+3.5 177.8+3.9** 185.443.0*** 172.943.6*
Safety of piglets during the suckling period, % 86.5 86.9 91.0 86.0
Note: '— based on weight at 2 months of age
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Predominance on the 21st day after the birth of piglets
in separate nests showed that the lactation ability of sows
of all experimental groups is significantly higher compared
to animals from the control group. This reliable trend was
most strongly observed in sows from the third experimental
group, whose milk yield was on average 17.9% higher
than that of control sows. The second experimental group
of sows with piglets was also noted to have the most
massive nests.

The main activity of the pig farm is the reproduction
of piglets with subsequent sale. Therefore, it does not
take place in one day, but selectively for 5-6 weeks,
and sometimes later, and the calculation of the weight
of the nest at weaning was carried out by calculating the real
age of the weaned piglets by multiplying by the conversion
factor of their weight in 60 days. The obtained results showed
that the weight of the nest at the age of 2 months of sows
of the Il experimental group exceeded the control by 9%, IV
experimental — by 6%, but the largest piglets were in the IlI
experimental group. They were 13.6% heavier than their
control peers (P >0.999). Piglets from this group were also
the most viable. The safety of suckling piglets to weaning in
them was 91%, while in the control group the average safety
was observed at the level of 86.5%.

To carry out biochemical tests, blood was collected from
suckling sows for biochemical tests. The results presented
in table 3 show that significant reliable (P<0.95) differences
between the experimental groups and the control group
were not established. All characteristics were within
physiologically acceptable standards. The reason for
the insignificant tendency to decrease the content of total
protein in the blood serum of the experimental groups
may indicate an increase in protein metabolism. In
animals from 2 and 3 experimental groups, an increase
in the relative concentration of albumins, which perform
the body's transport function, was observed, including for
macro- and microelements, which may indicate stimulation
of the exchange of the albumin fraction of proteins. This
trend was most pronounced in sows receiving feed enzyme
in addition to the main ration at the same time as adding

vegetable oil. The level of calcium and phosphorus in
the blood indicates the absence of impaired mineral
metabolism in lactating sows. But due to a slight decrease in
phosphorus in the blood of mothers Il and It can be assumed
that the fodder enzyme promotes the release of phosphorus
and other macro- and microelements in the diet and, as
a result, increases the safety of piglets and their live weight
before weaning. Studies revealed insignificant intergroup
differences in carbohydrate and fat metabolism, but they
remained within physiological values.

Conclusions. Having analyzed the results of the scientific
and production experience, it can be concluded that
the best effect on the reproductive qualities of sows
has the addition to the diet of the combination complex
of fodder preparations "sunflower oil + fodder enzyme
Allzaim PT". This is explained by the fact that vegetable oils
contain a large amount of unsaturated fatty acids — linoleic
and linoleic, which are necessary for the construction of cells
and some hormones, but cannot be synthesized in the body
of pigs. The use in diets of specific enzyme complexes
that break down non-starchy polysaccharides allows you
to significantly increase the digestibility of nutrients from
it. As a result, the level of metabolic energy, assimilation
of protein and amino acids, and carbohydrates increases
significantly. The simultaneous use of such an optimal
combination of feed additives leads to an improvement
in the conversion of feed due to its digestibility, and, as
a result, has a positive effect on the improvement of feed
assimilation, an increase in the safety of piglets and their
live weight, which in general leads to a decrease in costs per
unit of production and confirmed by the economic analysis
of the results of zootechnical studies. Additional annual
income on the farm after the introduction of the technology
of feeding sows, the addition of sunflower oil to the main
ration adopted in the farm together with the enzyme feed
Allzaim PT will allow to increase the production of products
on the reproduction plot by 5198.8 UAH. on the nest
of sows.The calculations were made in the prices of fodder,
the purchase of feed additives and the sale of piglets to
the population as of November 1, 2022.

Table 3
Biochemical indicators of the blood of lactating sows (week 4)
, N Group
Indicators Physiological norm | I m ”
Total protein, g/l 70-85 83.7+2.6 82.4+2.1 79.8£1.9 80.4+2.2
Albumin, g/l 28-47 33414 34.241.2 35.0£1.5 32.8+1.3
Albumin, % 35-45 40.1 39.3 43.8 42.0
Globulin, % 55-65 59.9 60.7 56.2 58.0
Total calcium, 2.8-3.2 2.85+0.19 3.14£0.12 3.22+0.16 3.05£0.11
mmol/l
Phosphorus is inorganic, 1.4-2.1 1.65£0.07 1.70£0.11 1.5910.09 1.58+0.10
mmol/l
Glucose, mmolll 2.5-3.9 3.13£0.24 3.05£0.17 3.350.28 3.200.25
Urea, mmol/l 3.3-6.0 4.5+0.65 4.2+0.74 4.0+0.56 3.88+0.65
Cholesterol, mmol/| 1.55-2.85 2.100.13 1.98+0.17 2.15£0.15 1.88+0.22
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BukopucmaHHs1 KOPMOE8020 eH3UMY 8 palioHax MOPOCHUX i NIACOCHUX C8UHOMamoK

Kopmosa dobaska Onnsatim 1T npoegidHoi kopmoegoi komnaHii Onnmek FOK JIm0 — ¢pepmeHmHull 3aci6 0ns Kpawor
3acsoreaHocmi nuweHUYj, xuma abo mpumikane y payioHax nmuui ma ceuHel. 3azanbHuli eghekm 8id 3aCmMoCcy8aHHs Ub020
npenapamy ronsieae y Helmpanisayii aHmuroxueHUX PEYOBUH, 8UBINbHEHHI i 3ac60eHHi 000amK08oi 0OMIHHOI eHepail,
nidgulwjeHHi nepempasHocmi npomeiHy i docmynHoOCMi aMiHOKUCIIOM ma 3HUXEHHI 8’s3Kkocmi Ximycy. 3acmocysaHHs
uiei kopmoeoi dobasku Ao3eonse MidsuULWUMU MOXUBHY UiHHICMb 3epHO8UX Ha 4-10% e 3anexHocmi 6i0 udy ma copmy
3epHO8UX iH2pedieHMIi8 payjoHy.

Bbazambma docnidamu ecmaHoeneHo, uio 8gedeHHs1 0 KoMbIKOPMIB Xuposux 006asoK MaKoX Mo3UMmueHO 8rueae Ha
8I0MEOpPHI sKkocmi CBUHOMaMOK, picm ma po3sumok rnopocsam. basyrouuck Ha eucHoskax rnonepedHix ocnidHukis, 6ymno
supitueHo egecmu 00 payjioHy C8UHOMamOK xuposi dobasku ma hepmeHmHi npenapamu, nidmeepdumu abo cripocmysamu
X 8UCHOBKU ma caMoCmiliHO 8cmaHOo8UMU 8riiug Xupogux 006agok ma hepMEHMHUX rpenapamie Ha 8idmeoprosaribHi
SIKOCMI CBUHOMamOK i ix erue Ha bioximMiyHi moka3HUKU Kpoei. KiHuegor Memoro 0ocidy cmasno 8u3HaqyeHHs1 00UinbHOCMI
sUKopuCcMaHHs1 thepmeHmamueHo20 npenapamy «Onnsadm Ty camocmiliHo, abo 3 00HoYyacHUM 88000M G0 OCHOBHO20
pauioHy 2,5% COHSIWHUKOBOI O71ii 8 KOHKPeMHOMY moeapHOMy nidnpuemcmsi.

lNpoaHanisysaswiu ompumaHi pe3dynbmamu HayKkogo-8UupobHU4020 Aocridy, MOXHa 3p0bumu 8UCHOBOK, W0 HalKpauul
ennue Ha 8i0meoprosasbHi IKOCMi C8UHOMamoK Mae 0odagaHHs 00 paujioHy KOoMbIiHauiliHo20 KOMIIIEeKCY KOPMOBUX
rpenapamie «orisi COHSIWHUKoBa +Kkopmosuli hepmeHm Onnzaim [1T». [1ogCHIEMbCS Uue muM, WO POCUHHI Ofii Micmsimb
8EJIUKY KIfIbKICMb HeHaCU4YeHUX XUPHUX KUCI0m — iHOMEBOI i NIHOMeH080I, siki He0bXiOHi 0rig nobydosu KiimuH i desikux
20PMOHi8, ane He MOXymb CUHMe3ys8amuch 8 Op2aHi3mi ceuHel. 3acmocysaHHs 8 pauioHax crneyughidyHUX hepMEHMHUX
KOMIIeKcie, Wo po3Wenmoms HeKpoxmanucmi rnosicaxapudu, 003809€ 3Ha4HO MiG8UUUMU 3ac80t08aHICMb 3 HbO20
MOXUBHUX PEYOBUH. B pe3ynbmami ybo20o piseHb 06MIHHOI eHepail, 3aC80€EHHS MpomeiHy | aMiHOKUciom, 8y2negodig icmomHo
nidsuwyemscs. BukopucmaHHs 00HO4YacHO makoi onmumasbHoOi KombiHauii kKopmosux dob6agok 06yMOB/E MOMinuweHHs
KOHBEPCIi KOpMy 3a paxyHOK U020 repempasHOCMi, i, K Hac/i0oK, — MO3UMUBHO B8M/IUGAE HA MOKPAWEHHST 3aC80€EHHS
KopMmy, 30irbuWeHHs1 36epexxeHocmi nopocsm | iX Xueoi Macu, Wo 8 UirtoMy npusgodums 00 3HUXEHHS umpam Ha 00UHUUH
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npoldykuyji, wo U nidmeepdue eKoHOMIYHUL aHasi3 pe3ynbmamie 300mexHiYHuUx 0ocnioxeHs. [Jodamkosul wopiyHuli oxid
Ha ¢bepmi nicnis 8rposadKeHHs1 y mexHoroaito 200ieni cauHoMamok 0odasaHHs1 00 0CHOBHO20 NPUUHSAMOo20 8 2ocriodapcmsi
pauioHy COHSILUHUKOBOI of1ii pa3om 3 chepmeHmMHUM Kopmosum 3acobom Onnzatim [T do3sonume 36inbwumu sUupobHULMEo
npoOdykuii Ha 0insHui 8idmeopeHHs1 Ha 5198,8 epH. Ha eHi300 C8UHOMamoK.

Knrovoei cnoea: kopmosa dobaska, KOMBIKOpM, C8UHOMamKa, 8i0meoprosaribHi IKOCMI.
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