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INTRODUCTION

It is now of great importance to further increase production and improve the
quality and safety of agricultural products. In addition, in a market economy and
European requirements, a competitive pig meat producer must supply the market
with quality products that meet the requirements of European legislation [46, 47,
102]. Such prerequisites dictate further progress of Ukraine in the use of modern
technologies in the pig industry. It is in the context of this aspect that the
development of modern technologies raises a number of issues for scientists and
practitioners, in particular: creating a sustainable feed base using innovative
feedstuffs, deepening breeding work with the possibility of predicting the genetic
potential of animals based on the use of DNA markers, solving the problem of
ethical or humane treatment of pigs [47, 142].

One of the most important factors in increasing animal productivity is the
creation of proper conditions for keeping and feeding animals, which makes
scientists look for different approaches to the conditions of adaptation and
comfortable stay of animals on the farm.

In this regard, there are, on the one hand, technological methods for
improving pig meatiness based on elements of ethology, bioethics, feeding and
housing [28, 46-48, 62,102,135, 162, 163]. On the other hand, there are molecular
genetic methods for identifying animals with «desirable» genotypes based on DNA
markers of meat productivity [8, 37, 56, 74, 121, 142, 204, 209].

Based on the above, in order to ensure further progress of the domestic pig
industry, it is important to increase pig productivity using modern gene pool and
innovative technological solutions, which is the purpose of our research.



SECTION 1.
CURRENT STATE AND DEVELOPMENT TRENDS OF SWINE FARMING IN
AGRIBUSINESS

The pig industry in Ukraine has always been one of the main sources of
income and prosperity for the state. In the history of Ukrainian pig production,
there were times when pork accounted for 55-60 % of the total meat balance [24].
Looking at the historical aspect of the Ukrainian pig industry, we note that until
1914, pig production ranked fourth in the world in terms of production and sales
of its own products [145]. In turn, our ancestors considered the pig to be a symbol
of well-being and associated it with a «well-fed life» [82].

Of course, it is well known that the development of the pig industry is
prioritized by the economic and biological characteristics of pigs, omnivorousness,
early maturity, economical use of feed, a wide range of uses for slaughter products,
their shelf life and the suitability of pork for making tasty and highly nutritious
culinary products.

However, recently the pork market has become largely problematic, and the
problem is primarily related to pork production. This situation was initiated by a
number of negative factors, including economic destabilization in the country, a
reduction in pig numbers and meat production, lower demand and reduced
exports.

An analysis of the situation in the pork industry leads to the conclusion that
the share of pork in the structure of meat production in Ukraine tends to decrease.
Thus, in 2016, it amounted to 32.2 %, while in 2020 it dropped to 29.1 %.
Unfortunately, this unfortunate situation is due to a number of factors, including
the temporary occupation of the Autonomous Republic of Crimea and parts of
Donetsk and Luhansk oblasts, the worsening epidemiological situation with the
African swine fever virus (ASF), low purchasing power of the population due to the
COVID-19 coronavirus pandemic, and, ultimately, the deterioration of the
economic situation in the country as a whole.

According to the State Statistics Service of Ukraine [16], between 2015 and
2020, the number of pigs decreased by 19.1 % to 5.7 million heads (Table 1.1). At
the same time, in 2016, there was a slight decline in the number of pigs compared
to 2015 - 0.94 %, and then an intensive decline began 2020 inclusive, which has
already crossed the «anti» mark of the historical minimum of 2004 - 6.4 million
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heads.

It should be noted that largest reduction in the number of pigs affected
Luhansk, Rivne, Zhytomyr, and Mykolaiv regions, while Khmelnytsky, Ternopil,
Ivano-Frankivsk, and Lviv regions experienced an increase of 7.8-16.5 %. It is
important to note that the increase in the number of pigs in these regions was due
to its growth in agricultural enterprises by 37.6-69.3 % [16, 120, 131, 133].

Table 1.1
Dynamics of pig population in Ukraine, thousand heads
Year 2020
Indicator to
2015 2016 | 2017 | 2018 2019 | 2020 | 2015,
%
Farms
of all 7079,0 | 6669,1 | 6561,2 | 6140,0 | 6170,0 | 5730,0 | 80,9
categories
Agricultural 1 556, | 35659 | 32072 | 3216,0 | 3530,0 | 33000 | 89,1
enterprises
Households 3375,0 | 3103,2 | 3264,0 | 2924,0 | 2640,0 | 2430,0 | 72,0

Regarding households, we note that the number of pigs decreased by 28 % in
almost all regions of the country, but in Zhytomyr, Chernihiv, Kherson, Odesa, and
Rivne regions it was up to 30 %, and in Luhansk and Donetsk regions it exceeded
50 % [16].

Summarizing the above, we state that the data of the table convincingly
indicate «steady» reduction in the number of pigs in Ukrainian farms of all
categories, which was caused by low purchase prices due to the low purchasing
power of the domestic market and a rather high cost of domestic pork production.
In addition, the occupation of the Autonomous Republic of Crimea and military
operations in eastern Ukraine affected the number of pigs. Another factor behind
the decline in pig numbers is the outbreak of ASF in Ukraine.

According to the joint FAO/EBRD technical assistance project: «Ukraine: ASF
Risk Mitigation and Awareness Raising - Phase Il Equipment Acquisition» [123],
ASF has been registered in Ukraine since 2012 (Table 1.2) [124].

It has been established that the total loss of livestock since 2012, when ASF
was first registered in Ukraine, has reached more than 185 thousand pigs, and the
losses of specialized pig farms are estimated at more than UAH 500 million [49].

The largest volumes of pork production in all categories of farms in 2015-
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2016 were observed in Donetsk region - 84.7-93.2 thousand tons, which
accounted for 11.1-12.3 % of the total production, Kyiv region - 81.7-74.9
thousand tons and 10.7-9.9 %, and Lviv region - 65.3-66.8 thousand tons and 8.6-
8.8 %, respectively (Fig. 1.1)

Table 1.2
Dynamics of ASF outbreaks in Ukraine from 2012 to 2020
Number of The number Number of
Total number of . oy .
Year ) domestic pigs, | of wild pigs, infected
outbreaks, units. ) .
heads heads objects’, units
2012 1 1 0 0
2013 3 1 0
2014 16 4 12 0
2015 40 34 5 1
2016 91 84 7 0
2017 163 119 38 6
2018 145 93 39 13
2019 53 35 11 7
2020 12 7 4 1

Notes. *Infected object — the number of households, pig farms where signs of pig disease or
suspicious animals are detected, expressed in absolute terms in kind.
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M All categories of farms kd agricultural enterprises of all forms of ownership H households

Fig. 1.1. Dynamics of pork production in Ukraine, thousand tons
(data exclude the temporarily occupied territory of the Autonomous Republic of Crimea, the city
of Sevastopol and part of the temporarily occupied territories in Donetsk and Luhansk regions).



Regarding pork production from 2017 to 2020, looking at the chart below,
we can say that this indicator was declining for all categories of farms. Thus, in
2017, pork production amounted to 735.9 thousand tons, in 2018 - 702.6 thousand
tons, in 2019 - 698.4 thousand tons, in 2020 - 635.6 thousand tons.

Among agricultural enterprises of all forms of ownership, the largest pork
production was in 2015 - 400.3 thousand tons, in 2016 - 397.0 tons, in 2017 -
393.7 thousand tons, in 2018 - 378.9 thousand tons, in 2019 - 366.8 thousand tons,
in 2020 - 324.5 thousand tons. This digital data shows a steady decline in pork
production at pig farms, regardless of ownership. However, it is worth noting that
the largest volumes of pork production were recorded in Donetsk, Poltava and Kyiv
regions.

According to a number of scientists [51, 73, 91, 112, 117, 132], the state of
the pig industry largely depends on the level of feed supply. The dynamics of feed
consumption per 1 kg of pig growth in the period from 2015 to 2020 is shown in
Fig. 1.2.
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Fig. 1.2. Dynamics of feed consumption quintal feed units per 1 kg of pig gain

Visualization of the graphical representation of feed consumption per 1
quintal of pig gain shows that the largest amount of feed was consumed in 2015 -
5.99 c of feed units, and the smallest amount in 2017 - 5.35 quintal feed units,
respectively, in 2016 and 2019 the amount of feed consumed for pig growth was
almost identical - 5.79 quintal feed units and 5.81 quintal feed units, respectively.
Such dynamics shows that 2015 and 2020 were obviously characterized by feed
overconsumption per unit of production, which significantly increased its price.

According to the Ukrainian Pig Breeders Association, in 2020, the largest
10



enterprises in the industry met the demand for pork with their products. Almost
50 % of industrial production in the market is accounted for by the top 30 pig
breeding enterprises [4].

The top five largest producers are PJSC APK-Invest (286339 total pigs, 24702
breeding stock, 57931 live weight pigs sold), JV Niva Pereyaslavshchyny LLC
(221813 total number of pigs, 14887 breeding stock, 38575 pigs sold for slaughter
in live weight), Goodwell Ukraine LLC (187905 total number of pigs, 14095 heads
of breeding stock, 37159 pigs sold for slaughter in live weight), LLC «SPE Globinsky
Pig Complex» (154300 total number of pigs, 12500 heads of breeding stock, 34000
pigs sold for slaughter in live weight), Agroprodservice Enterprise Private (67500
total number of pigs, 8800 breeding stock, 18768 pigs sold for slaughter in live
weight). It is worth noting that some of the companies from the above TOP-5 in the
current difficult period of development of the pork market even increased
production capacity and increased breeding stock, in particular, PJSC APK-Invest
and JV Niva Pereyaslavshchyny [133].

Imports are an important component of the pork market (Table 1.3).

Table 1.3
Dynamics of the volume and prices of pig meat imported to Ukraine from
around the world

. Products
Year Volume and price -
fresh, chilled and frozen pork
volume, tons 3792.1
2015 .
price 1 t, USD U.S. DOLLARS 41111
volume, tons 2956.6
2016
price 1 t, USD U.S. DOLLARS 3513.6
volume, tons 3038.4
2017
price 1 t, USD U.S. DOLLARS 4340.2
volume, tons 2340.0
2018
price 1 t, USD U.S. DOLLARS 4320.0
volume, tons 2194.5
2019
price 1 t, USD U.S. DOLLARS 4185.0
volume, tons 2510.0
2020
price 1 t, USD U.S. DOLLARS 4562.0

According to the table, in the period from 2015 to 2020, the volume of
11



imports of fresh, chilled and frozen pork decreased from 3792.1 to 2510.0 tons,
where the decrease rate for the specified period was 33.81 %. The decrease in pork
imports to Ukraine was due to the increase in the cost of imported products and
the devaluation of the national currency.

According to official electronic sources of Ukraine [133], the main suppliers
of imported pork to Ukraine are: Poland - by 17.74 million dollars (42.39 %);
Germany - by 7.27 million dollars (17.38 %); the Netherlands - by 5.65 million
dollars (13.51 %); other countries of the world - by 11.18 million dollars
(26.72 %).

According to V. Khvorosyatnyi and analysts of the Ukrainian Agrarian
Association (UAA), after studying the internal structure of the meat market and
finding out how many kilograms of meat per year (and what types) each Ukrainian
consumes on average, three interesting trends were noticed [120]. The first is that
the amount of meat consumed per year by one Ukrainian in 2017-2020 has hardly
changed and fluctuates slightly: 2017 - 48.98 kg (4.08 kg per month), 2018 - 48.45
kg (4.04 kg, respectively), 2019 - 46.72 kg (3.8 kg per month), 2020 - 44.25 kg (3.2
kg per month).

The second is that the overall structure of annual consumption is also stable,
dominated by the share of poultry. It makes up half of the diet of ordinary
Ukrainians and its share is growing: In 2017, 24.34 kg per person (49.7 % of the
total consumption for the year), in 2018 - 25.15 kg (51.9 %), in 2019 - 26.14 kg
(559 %),in 2020 - 27.1 kg (61.2 %).

The third - three types of meat in the annual diet of Ukrainians have
remained virtually unchanged in recent years. In addition to poultry, it includes:
2nd place - pork: 2017 - 13.8 kg (6.76 %), 2018 - 12.6 kg (6.10 %), 2019 - 13 kg
(1.97 %), 2020 - 10.9 kg (2.43 %); 3rd place - beef: 2017 - 3.09 kg (6.3 %), 2018 -
5.4 kg (2.62 %), 2019 - 4.8 kg (0.73 %), 2020 - 3.6 kg (0.81 %), (Table 1.4).

Thus, the information provided in this section shows that pork imports have
fallen significantly in recent years without an increase in exports, due to a
catastrophic decline in the pig population (over 23 % in 5 years) and ineffective
measures to prevent the spread of ASF. However, the demand for pork in Ukraine
is traditionally high, which leads to further growth in prices for such products,
which, in turn, together with a relatively short production cycle, encourages
producers to increase the pace of pork production. In view of this, it is expected
that the growth rate of pork prices will be somewhat lower, and the supply volume
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will remain within 300-330 thousand tons per year over the next three years.
Therefore, scientists and practicing pig breeders face a priority task - to revive the
domestic pig population with the transfer of the pig industry to industrial
technology in order to obtain cheap, high-quality and competitive products.
Table 1.4
Dynamics of annual meat consumption by an average Ukrainian, kg

Type of meat Year

2017 2018 2019 2020
Poultry meat, kg 24.34 25.15 26.14 27.1
Pork, kg 13.8 12.6 13 10.9
Beef, kg 3.09 5.4 4.8 3.6
Meat of other
animal species,
kg 7.75 5.3 2.78 2.78
Total, kg 48.98 48.45 46.72 44.25

Thus, the analysis of the above material gives grounds to note that the pig
industry in Ukraine is in a difficult state, and the elimination of the negative trends
that have developed requires the implementation of a number of measures:

1. Increasing pig productivity through the use of modern gene pool and
innovative technological solutions;

2. Improving breeding and selection in the pig industry to obtain highly
productive livestock;

3. Ensuring effective counteraction to the spread of the ASF virus at the state
level and full compensation for losses incurred by pork producers;

4. State support for agricultural producers through the payment of subsidies
to increase the efficiency of pork production;

5. Stimulating the operational analysis of the pig meat market conditions and
price situation;

6. Stimulation of quality, assortment and guarantee of food safety for the
population.
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SECTION 2.
CHARACTERIZATION OF MODERN COMMERCIAL GENOTYPES OF LIVESTOCK
FOR EFFICIENT PRODUCTION

The pig industry plays an important role in Ukrainian agriculture. Powerful
pig complexes, livestock farms and private enterprises, trying to increase pig
productivity, select the breed composition in such a way as to compete in the meat
market, and therefore the specialists of a number of farms are faced with the
following tasks obtaining the maximum number of piglets per sow per farrowing
per year (most farms try to achieve about 32 piglets per sow per year); growing
their own replacement stock, which makes it impossible to import replacement
pigs from other farms. On the one hand, this helps to avoid the introduction of new
diseases that are unique to the farm. On the other hand, genetics is constantly
evolving and improving, so the introduction of new animals makes it possible to
create a genetically complete livestock; obtaining animals with a high health status;
obtaining a high—quality fattening animal in the shortest possible time, subject to a
reduction in feed conversion, time from birth to slaughter.

Based on the above, the choice of genetics remains particularly relevant,
especially for the maternal and paternal lines. The following sow breeds are most
commonly used as maternal sows: Large White, Ukrainian Meat and Landrace,
while purebred or crossbred pigs are used for the paternal line. The majority of
purebreds are representatives of meat breeds such as Duroc, Piedmont,
Hampshire, as well as specialized lines in maternal breeds such as Large White and
Landrace.

Terminal boar - used as a parental form to produce full-fledged commercial
pigs with the maximum effect of heterosis in terms of fattening and meat qualities.
More often, they are two-breed: Durocx Hampshire, PietrenxDuroc, Landracex
Duroc and other variations. However, three- and four-breed terminal boars are no
less common. Currently, the most famous of them are: OptiMus Rattlerow Segers,
MaxiMus Rattlerow Segers, Hypor Maxter, Hypor Magnus, Hypor Kanto, Maxgroo,
DM, Titan, Tempo, Hemrock, Netzkar, Kantor, etc. However, the origin of such
animals remains a commercial secret, and therefore their genetic basis is called
commercial genotypes.

As T. A. Strizhak points out [125], a terminal boar is a male sire that has
specific meat genetics and is intended for slaughter, not for breeding purposes and
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breeding new breeds. Terminal sires are used to pass on more masculine qualities
(developed musculature) to their offspring, as opposed to sires with maternal
qualities (high milk production, easy farrowing). The OptiMus Rattlerow Segers
terminal boar is a synthetic boar obtained from a purebred Large White sow of
English breeding (Rattlerow genetic company) by a nucleus of the paternal
direction with high beef European boar lines according to the Rattlerow breeding
program (Fig. 2.1).

Fig. 2.1. The OptiMus terminal boar of the genetic company
RA-SE Genetics NV (Belgium)

The OptiMus animals are sires with high lean meat yield and growth rate,
providing high rates of carcass weight gain. OptiMus boars are bred to produce
«BETTERgen Muscle+», a single gene marker responsible for lean meat and carcass
uniformity. The satisfactory percentage of lean meat in the carcass of fattening
cattle is between 56 % and 58 %. The offspring have an ideal balance between the
amount of meat and live weight gain, feed efficiency in terms of feed conversion,
and complete stability to stressful situations. The absence of the haloton gene
(stress gene) ensures excellent meat quality. The additional heterosis derived from
this terminal boar provides advantages for natural and artificial insemination,
resulting in improved viability and weaning rates. Targeted breeding of pigs using
Genetec's IGF2 technology and the development of pure lines with stable heritable
traits has resulted in the MaxiMus Rattlerow Segers synthetic boar with guaranteed

15



genetic advantages (Fig. 2.2).

Fig. 2.2: MaxiMus terminal boar of the genetic company RATTLEROW FARMS
LTD (United Kingdom)

The quality of the MaxiMus terminal boar is homozygous for «<BETTERgen
Muscle+», a gene responsible for better carcass uniformity. These terminal boars
are known for their endurance and adaptability, and are characterized by good
reproductive and meat qualities. In terms of performance, the MaxiMus terminal
boar stands out for the following features: high average daily weight gain and a high
percentage of lean meat yield of 57.2 % to 59.4 %. The high quality of meat in the
carcass is ensured by the gene's resistance to stress. High growth of lean meat is
also characteristic of this sire.

Hypor Maxter is the name of the terminal boar genetic line bred by the
Canadian-French genetic company Hendric Genetec, as a result of improving the
Pietrina breed since 1968 (Fig. 2.3).

Fig. 2.3. Hypor terminal gimbal

genetic company Hendric Genetics (Netherlands)
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Representatives of the «Maxter» line are distinguished by the fact that their
genes ensure maximum growth of fattening pigs and have the desired meat quality
and carcass characteristics. The progeny of the «Maxter» boar, compared to the
type animals, show greater growth potential without compromising lean meat
yield and muscle eye area. In France, this boar has set a proven record, with its
hybrid and Galaxy sows produced by France Hybrids already surpassing live
weight gains of more than 1100 g per day. The results of the slaughter show that
the area of the «muscle eye» is 62 mm, and the slaughter weight is 92 kg, the height
of the ridge fat does not exceed 15 mm.

Maxter boars are negative for the stress gene. This is a very important
indicator, as stress-negative pigs have a number of advantages over stress—
positive pigs. The piglets are hardier than the stress—positive boars of the Pietrén
breed. The meat quality of «Maxter» boar offspring is better, and PSE syndrome
(pale, sour, exudative meat syndrome) is rarely seen. The animals are also
characterized by a strong sexual instinct and high resistance to disease.

Hypor Magnus - animals of this line are characterized by high average daily
uniform weight gain, which significantly increases the efficiency of pork
production, have a high yield of lean meat from carcasses - 58.3 %, and have
excellent adaptive properties (Fig. 2.4).

Fig. 2.4. Hypor terminal boar

genetic company Hendric Genetics (Netherlands)

Hypor Kanto is the terminal boar for specialty farms producing high quality
pork for premium overseas markets and growing quality-oriented domestic
markets.

Animals of this line show the fastest growth - 950-1000 g per day among all
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terminal boars of this genetic company. The boars provide exceptional early
maturity - 156 days to reach a live weight of 100 kg and a meat yield of 58.2 %
without excess fat, which is an important factor in meeting the most demanding
premium markets

Due to their strong constitution and high adaptive properties, high feed
intake, and improved conversion, animals of this line are ideal for farms to increase
production and marketing efficiency and to ensure consistency of carcass
composition and meat quality (Fig. 2.5)

Fig. 2.5. Hypor terminal gantry

genetic company Hendric Genetics (Netherlands)

In addition, the Maxgroo terminal line is widespread on the Ukrainian
market, created specifically to ensure maximum growth rate, average daily gain
and feed conversion of pigs raised for fattening (Fig. 2.6). The Maxgroo boar
produces better slaughter pigs compared to other boars of terminal lines, which is
confirmed by the results of independent tests. Market pigs produced by the
Maxgroo boar are known for their strength and vitality. The boar of this line is ideal
for the production of market pigs with a large slaughter weight, providing
unsurpassed growth potential and carcass quality.

Hailin Maxgroo boars are specially selected from the general herd for buyers
who plan to slaughter heavy pigs with low fat. Special attention is paid to the last
criterion when selecting boars - P2 less than 8 mm at 110 kg.

Hermitage currently has one of the largest terminal boar breeding herds of
more than 1,200 GGP sows that produce Maxgroo boars for Hermitage's artificial
insemination stations around the world. With the help of embryo transfer
technology, Maxgroo terminal lines with the highest indices can be introduced
directly into the herds of buyers around the world. Animals of this line are
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characterized by the following indicators: maximum growth rate, excellent feed
intake and feed conversion efficiency, maximum average daily gain, high leanness
and carcass yield, maximum hybrid vigor and disease resistance, high progeny
viability, excellent meat quality, and high health status.

=
L —_— —_

By

Fig. 2.6. Maxgroo terminal gantry

genetic company Hermitage Genetics (Scotland)

PIC Ukraine - Genetic Company LLC, together with Hermitage Genetics and
its production partner in Ukraine, Marlen-KD LLC, has started production of the
DM terminal line. The DM meat line boar was bred by Hermitage Genetics by
crossing the Top Drawer (Elite) boar Duroc and the Maxgroo sow. Boars of this line
have an excellent meat constitution, as well as growth rates of lean meat. The main
characteristics of boars of this line include: high viability of piglets, high growth
rate of lean tissue, excellent meat quality and high percentage of lean meat and
carcass yield, absence of stress gene, strength, stability and endurance, excellent
sexual instinct, high health status (Fig. 2.7).

Fig. 2.7. Terminal boar DM of a genetic company
«Hermitage Genetics» (Scotland) and PIC (Ukraine)
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Thus, we note that the use of the genetic potential of terminal boars provides
not only the obtaining of interbreed heterosis in fattening qualities, due to the
maintenance of a high level of heterozygosity, but also the accelerated
improvement of meat qualities due to their additive intermediate inheritance. All
this can only work in full with optimal health prevention and appropriate feeding
of animals, as well as compliance with microclimate parameters, taking into
account the poor thermoregulation of the body of synthetic boars.

20



SECTION 3.
STRATEGIC APPROACHES TO ENHANCING MEAT PRODUCTIVITY OF
INDIVIDUALS

Currently, both in the world and in Ukraine, there is a clear trend of replacing
fat and meat and fatty pigs with meat-type animals [13, 14, 91, 94, 132]. Given this
fact, at certain stages of pig production development, requirements are formed for
the evaluation of animals in terms of quantity and quality of products, which, in
turn, relates to meat traits of pigs. In this direction, industrial pig production solves
a number of specific tasks: the use of new intensive pig genotypes with high
fattening and meat qualities, ensuring optimal conditions for keeping animals,
developing appropriate feeding standards and regimes, which together allows to
produce pork with a sufficiently low fat content. At the same time, the issue of
quality and safety of raw materials for entrepreneurs and the population remains
relevant [5, 7, 10, 39].

It is well known that the meat productivity of pigs is assessed by quantitative
and qualitative indicators. Quantitative indicators are live weight, live weight gain;
carcass weight (carcass of a slaughtered animal without head, skin, internal organs,
internal fat and limbs up to the wrist and hock joints); slaughter weight (carcass
weight and internal fat); slaughter yield (ratio of slaughter weight to pre-slaughter
weight, expressed as a percentage); pre-slaughter weight (weight of animals after
a 24-hour hunger strike); fatness (characterized by muscle development and fat
deposition at the root of the tail, under the skin in the groin area); payment for feed
by weight gain (feed costs per 1 kg of weight gain). units per 1 kg of weight gain).
Qualitative - the composition of the animal carcass by cuts, the ratio of muscle, fat,
connective and bone tissue in the carcass, the chemical composition and caloric
content of meat [9, 11, 22, 27].

Scientists are studying breed-specific features of growth and development of
pigs of different combinations, developing effective methods for determining early
prediction and improvement of meat productivity in order to control the processes
of meat formation in postembryonic ontogeny and the effectiveness of selection to
increase the meat content in the carcass [23, 25, 30, 53, 69, 70, 101].

According to V. P. Rybalko, G. O. Birt, Y. G. Burgu (2008), the meat productivity
of pigs, and in particular the quality of their meat, is formed under the influence of
the complex action of a number of ontogenetic and paratypic factors, the main of
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which are: breed, live weight and sex, which, to some extent, affect the productivity
of animals during rearing and fattening [119].

The formative processes of pigs from birth to 12 months of age suggest that
the most intensive growth of muscle tissue occurs during the suckling period,
especially up to one month of age, but does not stop until 12 months of age [43, 70,
116].

It has been established that at different physiological stages of pig
development, the rates of their formation are not identical. They largely depend on
the intensity of metabolism in the body [14, 132]. The growth of tissues with age is
uneven and is subject to biological laws. M. D. Lyubetsky [77] established the
sequence of changes in the growth rate of individual organs and tissues of pigs,
namely, that at birth bones and meat make up a significant proportion of the
carcass (41 % and 52 %, respectively), and adipose tissue a small proportion 7 %.
By 2 months of age, the yield of muscle tissue increases to 69 %, while bone
decreases. By the age of 6 months, the amount of meat decreases to 52 %, bones -
to 10.8 %, and the amount of fat increases to 37.1 %. By the age of 12 months, the
yield of fat increases significantly 45 %.

Studies by 1. B. Bankovska (2016) have shown that the meat productivity of
pigs is determined mainly by genetic characteristics rather than technological
factors [7, 23, 28]. It has also been established that live weight of pigs is a
genetically determined trait, but it often depends on the conditions of feeding and
housing. In addition, there is a relationship between pre-slaughter live weight and
the content of meat and fat in the main parts of the carcass. Thus, as the live weight
of animals increases, the amount of muscle, fat and bone tissue in the body of pigs
is constantly increasing. However, itis worth noting that the growth of these tissues
occurs with unequal intensity and the process of tissue formation can be changed
by feeding and housing conditions [12]. For example, found that during the growth
period of large white pigs from 1.2 to 140 kg, adipose tissue develops most
intensively, as its mass at this stage of ontogeny increases 631 times, muscle tissue
- 122 times, and bone tissue - 89 times. Due to the unequal growth rate, the ratio
of muscle tissue to adipose tissue gradually decreases from 6.2 when slaughtering
animals weighing 1.2 kg (at birth) to 1.2 when slaughtering 140 kg. Accordingly, as
the live weight of pigs increases in the process of their development, the growth
rate of muscle tissue gradually decreases, and fat tissue increases [28].

The above circumstances determine the meat productivity and quality of
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animal carcasses: the higher the proportion of lean meat in the pig carcass, the
higher the meat productivity and meat quality. Regardless of the breed, muscle
tissue forms faster than other body tissues during the embryonic and 4 months of
the postembryonic period. In the following age periods, its growth rate slows down,
and fatty tissue increases [12, 26, 27, 42,57, 68].

The sex of pigs and castration also have a significant impact on the efficiency
of feed absorption by animals, and, accordingly, on the quantitative and qualitative
characteristics of meat. According to the results of Bahelka J. et al. (2007), Boyle
L.A,, Bjorklund L. (2007), sows have a 3.21 % higher meat yield than castrates, this
difference increases with increasing carcass weight [28]. Researchers have found
that the maximum content of muscle tissue belongs to the carcasses of wild boars
-59.1 %, followed by the carcasses of pigs - 58.8 %, and the carcasses of boars have
57.5 % of muscle tissue. An interesting fact is that pigs have better meat qualities
because they have thinner bacon, more protein and less fat in the muscle tissue,
and a greater amount of lean meat in the carcass. At the same time, wild boars have
higher marbling and moisture retention capacity of meat [116, 143].

Currently, lean pork is in demand among the population, which is obtained
by fattening young pigs to a live weight of 90-110 kg. However, fattening pigs to a
live weight of 120-130 kg is more economically profitable than to a weight of100
kg. Thus, V. M. Voloshchuk, V. M. Gyrya, V. 1. Halak, V. I. Malik (2013) proved that in
young pigs with a pre-slaughter weight of 80-100 kg the slaughter yield is 70-
75 %, 100-120 kg - 76-80 %, at150 kg and more - from 80 % and above [27]. Itis
worth noting that the chemical composition of meat changes with age: the content
of intramuscular fat, protein and minerals in muscle tissue increases with age,
while water decreases [44].

In addition to the above factors, the quality of pork is influenced by breed
characteristics [13]. It was found that pigs of the Large White, Landrace, Myrhorod,
and Wales breeds differ from each other and from their mixtures in terms of meat
yield, fat, muscle eye area, fat thickness, and other indicators. According to the
research data, it was found that the largest average fat thickness was observed in
Myrhorod and Large White pigs (38.1 mm and 33.1 mm, respectively), and the
highest meat content in the carcass was characteristic of Landrace and Wales pigs
62.2 % and 60.5 %, respectively.

Pig scientists have found that the content of muscle tissue in the carcass of
Poltava-type pigs was 59.0-61.6 %, in Ukrainian Steppe White and Large Black
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pigs it ranged from 52.5 %-53.5 %, the content of fat in the carcass of the former
was 26.6-29.5 %, in the latter — 35.3-36.4 %, the thickness of the fat was 29-32
and 35 %, respectively-41 mm [11, 44].

However, the use of pigs of specialized meat breeds and lines for pork
production in crossbreeding and hybridization, and the use of fattening animals of
different genotypes to the most optimal weight conditions can improve the meat
quality of pigs by increasing their pre-slaughter weight [29, 91]. It was found that
young pigs obtained by combining sows of the inbreed type of the Duroc breed of
the Ukrainian Stepovyi selection with boars of the Landrace breed of the French
selection maintained a high growth rate during fattening to a live weight of 140 kg
[71, 75]. And when fattening pigs of the Duroc, Landrace and Ukrainian Steppe
white breeds, differences in the formation of meatiness were noted. Therefore, the
use of industrial crossbreeding and hybridization makes it possible to improve the
fattening and meat qualities of pigs. In turn, the obtained hybrids are characterized
by high average daily live weight gain, increased meat content in the carcass, a large
weight of ham and the area of the «muscle eye», and lower feed costs per unit of
gain [39, 76, 140]

The driving factor influencing the formation of the body and its vital activity
in general is the feeding conditions [113, 115, 146]. It is believed that a reduced
energy level in pig diets by 30 % compared to the original norms contributes to an
increase in carcass meat yield by 5-6 % and a decrease in fat yield by 6-13 %. In
turn, an increased energy level of 15 % to the norm increases fat yield by 3 % and
reduces meat yield by 2 %. With a reduced energy level of 15-30 %, the area of the
«muscle eye» increases by 6-13 %, the specific weight of the carcass by 1-3 %, but
the thickness of the fat decreases by 3-12 % [26].

The analysis of the impact of various feeding factors on the quality of pork
produced shows that the addition of the amino acid tryptophan to the diet
increases the serotonin content in the blood, which reduces aggressiveness in pigs
and reduces circulating cortisol concentrations and the risk of PSE pork. In
addition, the introduction of an additional 2 % of leucine into the diet of fattening
pigs increases the marbling of pork by 20-30 %, the content of intramuscular fat in
the longest back muscle by 25-42 %, and in the short muscle by 18 %, without
affecting the overall meat productivity of pigs [28, 33, 81, 134].

It is known that research on the normalization of pig digestion at different
stages of ontogenesis is a priority, and therefore pig production technologies

24



require solving a set of production problems to optimize feed formulations and
feeding programs. In this aspect, research aimed at studying the effect of feed
additives, functional feeds, herbal supplements, etc. on pig productivity is
becoming increasingly relevant [31, 34, 52, 59, 60]. Since adequate feeding is a
prerequisite for increasing individual pig productivity, and the latter determines
the zootechnical and economic efficiency of animal husbandry, the need for various
feed additives, such as Gepasorbex, Perfectin, Pro-Mac, Ultimade Acid, Liptoza
Expert, determines their future meat productivity.

Researchers have found that the use of the water-soluble additive «Pro-Mac»
in the diets of weaned piglets contributed to an increase in average daily gain by
15.2%, a decrease in feed costs perl kg gain by 0.42 feed units, and a decrease in
the cost per unit of gain by 3.7 % [62, 67]. In turn, the use of «Gepasorbex»
improved the growth intensity of young pigs in growing by 8.2 %, increased feed
conversion to 9.4 % and contributed to a decrease in the cost of 1 kg piglet live
weight gain by 3.4 % [63, 65, 69, 122].

The introduction of a dry water-soluble concentrate of a biologically active
feed additive - a feed phytobiotic based on Echinacea pallida - the system of
feeding sows and gilts increases the fertility of sows by 3,0-9.0 %, nest weight at
weaning at 30 days by 21.0-28.0 %, by 16.0 % (p < 0.05) the average daily gain of
suckling piglets and their safety by 2.0-4.0 % compared to the control, net profit
per sow from the sale of piglets by 24.0-33.0 %. The highest economic efficiency
was observed when using a phytobiotic based on Echinacea pallida in the system
of drinking of gestating sows and in the process of feeding suckling piglets during
the pre-starter and starter periods [40].

The material described on this topic regarding the use of feed additives in pig
production demonstrates the multidirectional nature of their positive impact on
the physiological state and productivity of animals.

In the global practice of pork production, the search for new solutions to
improve pig productivity is increasingly focused on the peculiarities of the
«organism-environment» relationship, where inheritance takes place not at the
level of traits, but at the level of a certain type of organism's response to living
conditions. The productivity of animals is determined by genes that fully manifest
themselves only under certain external factors. Therefore, in a changing
environment, different genotypes are realized differently it is noteworthy that the
influence of the share of housing conditions in the overall variability of pork quality
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indicators reaches almost 10 %. At the same time, the microclimate of the premises
has a direct impact on the animal's body, which is manifested in changes in
metabolism, heat and gas exchange, physicochemical properties of blood, body and
skin temperature, i.e. in changes in the health of pigs, and, consequently, their
productivity.

Numerous studies have shown that the optimal temperature in pig fattening
rooms is +16-20°C at a relative humidity of 75 %. An increase in temperature
above the zone of thermal neutrality, as a rule, leads to an increase in free moisture
in the muscles of the carcass, the appearance of hyperthermia, and a decrease
significantly inhibits the deposition of nitrogen in the body of pigs, causes a
slowdown in growth processes, resulting in a decrease in the area of the «muscle
eye» and the diameter of muscle fibers [92].

Regarding the way pigs are kept, studies have shown that pigs grow up to
16 % better in individual housing. However, the animals consume 13.4 % more
feed per 1 kg of weight gain and increase fat up to 40 % more intensively. As for
group housing, the best quality meat is produced by animals that are kept in the
amount of four heads in a pen [92]. Many producers are of the opinion that young
pigs should be kept in groups of 10-20 pigs for fattening. However, there are
different technological systems where fattening stock of young pigs is kept in
groups of 20 to 100 heads. The inconsistency of the results of group fattening of
pigs, along with other reasons, may be due to different density of animals. The
correlation coefficient between the density of fattening and the percentage of fat in
carcasses was 0.74, which confirms the tendency to greater fat content of pig
carcasses with increasing density of their placement in the machine [92, 131].

At present, in modern industrial pig farms, no more than 0.8 m? of space is
allocated for one fattening head of young animals, which limits the motor activity
of animals and negatively affects the quality of pig meat. A positive effect of free-
range housing on meat quality was found: gilts that were provided with additional
exercise during fattening had a larger diameter of muscle fibers - 47.26-54.22 vs.
42.17 mm [144].

The microclimate of the premises, clinical and physiological condition,
behavior and productivity of animals are affected by the type of floor in piggeries,
due to the fact that pigs lie on the floor for up to 20 hours a day, about 50 % of the
total heat loss of the premises occurs through the floor. Therefore, the type of floor
is an important factor for the rational use of heat generated by the body of animals
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and can be used cost-effectively in relation to increasing animal weight gain.
According to the results of many studies, the way pigs are kept on different types
of flooring affects the quality of fattening carcasses. However, an unambiguous
conclusion has not yet been found. It is known that when fattening pigs on deep,
unchanged straw bedding, the share of animal rest time is 55.4 %, while with
traditional technology it is 70.4 %. In this regard, pigs fattened on deep litter have
a significantly higher weight of paired carcasses than on the hard floor [12].

It is worth noting that in European countries and the United States, the
practice of free-range pig feeding is used, where the weight gain of animals is lower
than in intensive feeding, but the meat is of higher quality. Such products are in
demand and are sold as «natural meat», «organic pork» or «bioproduct». To sell
meat under this trademark, the conditions of fattening pigs must meet the
following requirements: free access to exercise, box area of at least 0.4 m?/head for
piglets, 1.1 m?/head - for animals with a live weight of 60-100 kg, no bars and
fences inside the boxes, the duration of the suckling period is at least 7 weeks,
prohibition of the use of growth stimulants, hormonal drugs, antibiotics, iron
preparations, and to improve the welfare of pigs, no surgical removal of tails, tusks
in piglets and castration without the use of analgesia and anesthesia are allowed,
the share of roughage in the diet of fattening young animals should be at least 10 %.
Of course, this system of growing requires additional costs, but due to the
corresponding product prices, it allows you to get 22-25 % more profit. The high
quality of meat produced by this technology and the growing consumer demand
for a «natural product» are leading to increased interest in Ukraine in the organic
pork production system [2].

An analysis of the main studies and publications shows that increasing the
meat content of pig carcasses by targeted feeding is widely used in pig production
practice. However, it should not be forgotten that the meat content in the carcass
also depends on factors related to heredity breed or breeding, breeding qualities,
etc. A significant reserve for increasing pork production is the increased pre-
slaughter weight of animals. However, the issue of the optimal condition of pigs for
slaughter remains unresolved. Studies have shown that fattening pigs to large
weight conditions 120-130 kg leads to an increase in feed consumption per unit of
weight gain, but if terminal boars of specialized synthetic lines are used as a
parental form, it is possible to obtain high meat quality in the offspring [140].

Thus, the analysis of this information in this subsection allows us to conclude
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that the formation of pig productivity is influenced by many factors, including:
breed, age, sex, feeding, housing, zooveterinary parameters and biosecurity of pig
premises, which is the key to increasing individual pig productivity, zootechnical
and economic efficiency of the pig industry.
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SECTION 4.
LEVERAGING CTS AND MC4R GENE POLYMORPHISM FOR IMPROVED MEAT
PRODUCTIVITY

Recently, the pig industry has begun to actively use marker-assisted
selection (MAS) technologies, which involves genotyping individuals at loci that
control economic traits and using the molecular information obtained to evaluate
genotypes, select and select animals. A large number of candidate genes belonging
to such loci (quantitative trait loci, QTL) have been identified that affect the
reproductive, fattening, and meat quality of pigs. However, among them, not many
genes and corresponding DNA markers are known that can be effectively used in
practice in terms of their informativeness and strength of association with traits
[132,168, 243].

As we noted in the previous section, pig meat quality is a genetically
determined trait that varies depending on the breed, live weight, age of the animals,
and paratypic factors. Therefore, in order to meet consumer needs, pork producers
should adopt new methods to improve the quality of meat of this animal species,
allowing for the selection of animals with optimal genotypes. Therefore, pork
producers are encouraged to analyze the genetic factors that determine the level of
quantity and quality of pork. However, there are a number of problems regarding
the speed of assessment of these indicators, since, from a practical point of view,
they can be determined only after slaughtering animals [93].

The development of modern science allows the use of innovative methods for
predicting the quantity and quality of meat using DNA markers. Today, several
dozen major genes affecting pork quality have already been identified and are
currently actively used abroad, and a number of them have been studied in Ukraine
e.g., CTSS, CTSL, CTSF, CTSB, CTSK, IGF2 [8, 37, 217].

For example, the following DNA markers are used to predict the meat
productivity of pigs: cathepsin L (CTS), F (CTS), melanocortin 4 receptor (MC4R),
insulin-like growth factor-2 (IGF-2), a group of genes encoding fatty acid binding
proteins (FABP), pituitary transcription factor-1 (POU1F1), etc.

It is worth noting that single nucleotide polymorphisms of these genes can be
identified and used to establish links with physical and chemical meat quality traits
in specific pig herds, which in turn can be used to select animals carrying the most
desirable genotypes. Cathepsins (CTSS, CTSL, CTSB, CTSK, CTSF) are lysosomal
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proteinases with a wide range of functions that are synthesized in tissues and cell
types [169]. These enzymes are usually synthesized as preprocathepsins, play an
important role in the catabolic reactions of basic proteins, and are also involved in
the processing and presentation of antigens that affect the immune response [244],
the processing of hormones and proenzymes with a subsequent impact on the
regulation of biochemical pathways. The high activity of skeletal muscle cathepsin
in pigs is associated with known meat defects, namely excessive softness,
stickiness, dark color, metallic taste caused by tyrosine crystals, and the formation
of white films on the cut surface [220]. Cathepsins are also involved in the process
of autolysis that occurs in the post-slaughter period in meat. Therefore, genes
encoding these enzymes can be considered as promising candidate genes for
improving meat quality. The gene for cathepsin F in pigs is localized in chromosome
2 (SSC2) pl4-p17 and consists of 12 exons and 11 introns; the product of its
expression is a protein containing 474 amino acid residues [210].

The single nucleotide polymorphism g.22 G>C of the CTSF gene is caused by
a nucleotide substitution of G for C, which leads to the replacement of glutamic acid
with aspartic acid in the polypeptide chain of the cathepsin F enzyme. In the works
of V. Russo et al. (2004) emphasized the significant association of the g.22 G>C
polymorphism of the cathepsin F gene (CTSF) with the average daily increase and
thickness of of spinal fat [ 150]. The g.22CC genotype of the cathepsin F gene
increased growth performance and reduced carcass fat [228].

Researchers from the University of lowa (USA) have studied the effect of
single nucleotide polymorphism of the CTSF gene on the quality of the so-called
«Dry-Cured Hams» - a so-called pork product that is typical for the Mediterranean
region, such as: Italy, Spain and Portugal [177]. The authors of the study showed a
significant effect of genotype at the CTSF locus on intramuscular fat content and
pH. In contrast, the works of Polish scientists have not found a significant effect of
polymorphism on pig meat quality indicators [231].

Melanocortin receptors belong to the G-protein-coupled receptor family and
are transmembrane proteins [79].

Five types of melanocortin receptors have been identified - MC1R, MC2R,
MC3R, MC4R, MC5R - encoded by different genes and performing different
functions [79, 95]. The level of development of meat productivity traits in pigs is
determined by the melanocortin receptor 4 MC4R gene [79, 95, 207]. A mutation
has been identified in this gene that causes pigs to consume more feed (up to 10 %),
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grow faster (6-8 %), and weigh more (6-10 %). Controlling this mutation can be
used in targeted breeding to reduce or increase fat content [201].

The MC4R gene is expressed in various parts of the central nervous system,
including the thalamus, hypothalamus, brain stem and cortex, and spinal cord.
MC4R gene expression encodes the second type of neuronal melanocortin
receptor-4, which is a transmembrane receptor with 7 transmembrane domains
associated with G-proteins and located in the hypothalamic nuclei. The expression
of MC4Rs in these structures of the nervous system indicates their possible
involvement in the regulation of autonomic and neuroendocrine functions [189].

A functional feature of the MC4 receptor is the control of body weight and
regulation of eating behavior. The mechanisms of this action have not been fully
studied, but based on the available literature, it can be concluded that some
features of this process are realized through the interaction of MC4 receptors with
the leptin system [89, 233].

Thus, based on the above features, the MC4R gene can affect not only the
reproductive qualities of pigs, but also its significant effect on average daily gain,
feed intake, muscle growth, fat content and carcass length. In the vast majority of
studies performed on purebred animals and synthetic pig lines, as well as on two-
, three- and four-breed crosses, the following ratio of MC4R genotypes in terms of
growth rate was observed - AA>GG. For fat thickness, the relationship AA>GG and
AG>GG was established. Some studies found an inverse relationship (AA<GG) or no
relationship between MC4R genotypes and the level of development of this trait.

Thus, we conclude that the effect of MC4R genotype is manifested depending
on the breed of the studied groups of pigs [167, 178, 194, 207].

Based on the above information, we note that the study of the effect of
cathepsin CTSF and melanocortin MC4R on the meat productivity of pigs of
different breeds, breed combinations and synthetic lines kept in the base farm is an
urgent task, which determined the vector of our further research.
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SECTION 5.
INNOVATIVE STRATEGIES TO ENHANCE LIVESTOCK PRODUCTIVITY AND
AGRIBUSINESS EFFICIENCY

5.1. Impact of feeder design on fattening efficiency of young stock.

5.1.1. Growth dynamics of young stock. Reducing the cost of pork is
possible by reducing feed losses during feed distribution and consumption by
animals, as well as by using dosed feeding of animals according to feed rations. The
practice of operating pig farms in Ukraine shows a significant disorganization of
technological processes of animal feeding. Further development of the pig industry
should be based on the introduction of modern animal husbandry technologies and
the creation of new, competitive feeding equipment. The experience of using
modern feeding equipment shows that it is possible to reduce feed costs for
obtaining1 kg pig growth by up to 30 % due to rational dosing and elimination of
feed losses during distribution and consumption by animals [71, 142].

One of the main indicators of growth energy in pigs is their live weight at
different periods of ontogeny. The level of genetic potential of animals for this trait
is influenced by both genetic factors and paratypical ones.

In the scientific and economic experiment, the effect of the type of feeder
hopper and feeding machine for feeding young animals during the fattening period
from 30 kg of live weight to 100 and 120 kg on their growth energy was studied in
the conditions of LLC «Tavrian Pigs», Kherson region. For this purpose, two groups
of young animals of 40 animals were formed (10 heads of each of the studied
combinations: (MxL)xD; (MxL)xP; (BxL)xD; (BxL)xP).

In accordance with generally accepted methods, experimental young animals
were evaluated in terms of live weight, absolute, average daily, and relative weight
gain [87, 130, 132]. According to the research methodology, control over the
growth rate of pigs was carried out by individual weighing.

The young animals of the comparison groups were characterized by a fairly
high growth rate. Studies have shown a certain dependence of the growth rate of
young animals on the type of feeder used during the fattening period 30-120 kg.
Age-related changes in the live weight of experimental young animals are
characterized by its dynamics, which is presented in Table 5.1.
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Fig. 5.1. Bunker moonshine maker Fig. 5.2. Feeding machine

The use of different types of homebrewers for feeding compound feed to
young pigs in fattening affected the indicators of live weight, so animals that
consumed feed from feeding machines group Il significantly outperformed
analogues that received feed from bunker homebrewers group L.

Table 5.1
Age dynamics of live weight of experimental animals (kg), x + Sd
Age, The number of Group
month animals in the group, | 11
heads hopper feeder feeding machine

3 40 31.9+0.89 32.1+£0.86
4 40 49.8 +0.26 53.1+0.81™
5 40 76.3 £0.29 80.3+0.71™
6 40 97.3+0.18 103.7 £ 0.30™
7 35 117.8 +1.52 1259 + 1.23™

At the age of 4 months, animals of the second group outperformed their
counterparts of the first experimental group by 6.6 % (P > 0.999). At 5 months of
age, the young animals of the second experimental group were also characterized
by a higher live weight of 80.3 kg, which is 4.0 kg more 5.2 % than the same
indicator of the animals of the first group (P > 0.999).

The tendency of more intensive growth of pigs of the second experimental
group was maintained during the further fattening period.

To assess the intensity of growth and, to a certain extent, development of pigs,
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indicators of absolute, relative and average daily gain are traditionally used.
Differences in the change in live weight were confirmed by the level of absolute,
average daily and relative gains (Table 5.2), since live weight is directly related to
them.

The young animals of the second experimental group outperformed the first
group in terms of absolute weight gain at all age periods, but the difference was not
always significant. In the age interval of 3-4 months, the young animals of group II
outperformed the analogues of group I by 3.1 kg, with a statistically significant
difference (P > 0.999).

At the age of 5-6 months, the animals of the second experimental group had
an absolute weight gain of 23.4 kg, which is 2.5 kg (P > 0.999) higher than the same
indicator of the first group. In the age periods of 4-5 and 6-7 months, no significant
difference in absolute gain was found.

Analyzing Table 5.2, according to the indicators of average daily weight gain
in the age period of 3-4 months, we note that the values of the indicators in the
context of experimental groups were quite high and ranged from 589-691 g, with
a significant advantage of young pigs of the second group.

Table 5.2
Age dynamics of absolute, average daily and relative gains of young pigs
depending on the type of feeder, x + Sd

. Age, Animal group
Indicator ]
periods I 11
3-4 17.9+0.82 21.0+0.40™
4-5 26.5+0.33 27.2+0.76
Absolute growth, kg —
5-6 20.9+0.30 23.4+0.62
6-7 20.5+1.50 22.2+1.25
3-4 589+17.5 691+13.3™
_ _ ) 4-5 872+11.1 895+15.5
Average daily weight gain, g —
5-6 691+10.0 770+10.4
6-7 674+10.0 730+11.8™
3-4 56.1+2.71 65.4+1,42™
_ 4-5 53.2+0.54 51.2+1.31
Relative growth, %
5-6 27.5+0.37 29.1+0.78
6-7 21.1+1.28 21.4+1.00
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By the age of 5 months, no statistically significant difference in average daily
weight gain was found between the experimental groups of animals. However, the
tendency to outperform their peers in this indicator was shown by the young
animals of the second group, which consumed feed from feeding machines. In
particular, at the age interval of 5-6 months, they outnumbered the peers of the
first group by 79g 11.4 %, at the age of 6-7 months - by56 g 8.3 %, with a
statistically significant difference (P > 0.999).

Analyzing the age dynamics of the average daily weight gain of animals of the
experimental groups, it should be noted that the growth of average daily weight
gain occurs up to five months of age and has the highest value in the age period of
4-5 months (872-895 g), and then gradually begins to decline, but still remaining
at a relatively high level. Based on this, it is during these periods that special
attention should be paid to proper feeding of animals, because it is during these
periods that the highest live weight gains of fattening young animals are achieved,
which makes it possible to identify the genetic potential of experimental animals.

Given that the absolute values of live weight gain by age periods of animals
do not fully characterize the intensity of growth, we used the method of calculating
relative growth (see Table 5.2). Evaluating the experimental groups by the relative
growth rate, which characterizes the intensity of growth of the organism, it was
found that for all groups the value was highest in the period of 3-4 months and
ranged from 56.1-65.4 %.

Specific trends in the dynamics of relative growth were observed at different
age periods. However, a statistically significant difference between the
performance of the animals of the experimental groups was found only at the age
of 3-4 months.

Thus, the results obtained are fully consistent with the general patterns of
individual development of animals, which are characterized by a higher value of
this indicator at the initial stages of development, and with age, its value tended to
decrease [42, 132].

Consequently, animals that received feed during fattening from feeding
machines had higher values of growth intensity indicators in contrast to their
counterparts that consumed feed from bunker self-feeders.

5.1.2. Fattening performance of experimental young stock. The study of
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the patterns of individual growth opens up the possibility of its regulation in the
process of growing and breeding animals. One of the most important
characteristics of pig performance is early maturity. It is especially important
during fattening, since the length of stay of young animals on fattening, feed
consumption for growth are inversely proportional to early maturity [43, 69, 113].
The effectiveness of fattening depends on many factors, the main ones being
feeding and housing conditions, breed, age and live weight of animals.

During the period of fattening to different weight conditions, differences in
early maturity, feed consumption, and average daily live weight gain were
observed between the experimental groups of animals. The results of fattening pigs
to live weight100 kg are presented in Table 5.3.

Table 5.3
Fattening qualities of experimental young animals during fattening to live
weight100 kg, n =40,x + Sd

. . ) Feed consumption
Age at live Average daily weight
Group i o ) at 1 kg growth, feed
weight, days gain in fattening, g .
units
I 186.3+2,41 717.3£12.93 3.49
I 177.6x1,70 785.3+10.20 3.22
+1ltol -8.7" +68.0™ -0.27

The fattening qualities of the experimental pigs are quite high, which was
achieved under the conditions of adequate feeding, as a prerequisite for intensive
growth, development and health of pigs is biologically complete feeding according
to diets well balanced in protein, amino acids, minerals and vitamins.

The use of feeding machines for feeding experimental young pigs (see Fig.
5.2) had a positive effect on early maturity, so the young pigs of the second
experimental group reached live weight100 kg 8.7 days earlier (P >0.999), in
contrast to the analogues of the first group, which consumed feed from the bunker
moonshine (see Fig. 5.1). Animals of group II were also characterized by higher
average daily weight gain -785,3 g , which is by68 g more than in group I
(P>0.999).

One of the main indicators in the evaluation of young pigs for fattening
qualities is feed costs per unit of live weight gain, because when assessing the cost
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of pork, the share of feed accounts for more than half of the costs. Feed costs
perl kg of gain in the context of experimental groups were relatively low, and the
value of this indicator was 3.49 and 3.22 feed units, but lower in animals of group
I1.

With further fattening of animals until they reached live weight120 kg, a
similar trend was established. Pigs that received feed during fattening from feeding
machines had higher values of fattening qualities in contrast to their counterparts
that consumed feed from bunker self-feeders (Table 5.4).

Table 5.4
Fattening qualities of experimental young animals during fattening to live
weight120 kg, n =35, x + Sd

G Age at live Average daily weight | Feed consumption atl kg
rou

P weight, days | gain during fattening, g growth, feed units

I 216.1+3,18 706.5£10,62 3.75

1 204.7+2,60 771.5+8,46 3.51
+1lto] -11.4" +65.0™ -0.24

Animals of the second group reached the specified live weight faster than
young animals of the first group by 11.4 days (P > 0.99), with higher values of
average daily gain - 771.5 g, which is by65 g (P > 0.999) more than the same
indicator of animals of the first group.

The prolongation of the age of reaching a certain live weight led to an increase
in feed consumption per unit of growth in young animals of the first experimental
group. Thus, they spent 3.75 feed units per1 kg of growth, which is 0.24 feed units
more compared to animals of group II.

Consequently, due to the design features of the feeding machines, the feed
dosage was more accurately regulated, and less spillage of feed from the feed table
was observed. During the operation of the feeding machines, there was no
«hanging» of the feed in the feed bins of the feeders, due to the presence of «feed
moisturizers», which had a positive effect on the uniformity of feed supply over
time, which improved the productive qualities of young pigs during the fattening
period.

5.2. Effects of the feed additive «Bio Plus 2B» on fattening and meat
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quality of young stock

5.2.1. Fattening performance of experimental young stock. A promising
reserve for increasing pork production is the use of enzymes and probiotic
preparations, feed additives that normalize the microbial composition of the
gastrointestinal tract and have the ability to restore and improve digestion,
nutrient absorption, metabolic processes in the digestive tract and the body as a
whole and increase its immunological resistance [103, 115].

Various feed additives are actively used in the production of mixed fodder,
which significantly improve the consumption of basic diets, increase the
digestibility and utilization of nutrients, purposefully change metabolic processes
and prevent stressful conditions of animals [54].

Taking into account this information, the aim of the study was to determine
the effectiveness of the probiotic preparation «Bio Plus 2B» produced by Biochem
(ANNEX B) on the fattening and meat quality of young pigs (Table 5.5) in the
conditions of LLC «Tavrianski Svini», Kherson region.

Table 5.5
Fattening qualities of experimental young animals, x + Sd

Group Af?re at live Ave.rag.ge daily \-/veight Feed consumption z.atl kg
weight, days gain in fattening, g growth, feed units
When fattening to a live weight of 100 kg, n = 40
I 181.9+1.70 752.1+£8.0 3.52
1 175.3+2.41 778.6+£7.9 3.28
+1lto] -6.6" +26.5" -0.24
When fattening to a live weight of 120 kg, n = 35
I 214.5+2.49 716.5£10,0 3.63
1 206.1+£3.35 753.4+11,6 3.47
+1ltol -8.4" +36.9" -0.16

Experimental groups of 40 pigs were formed as follows: Group I during the
fattening period 30-120 kg consumed the basic diet (BD) (ANNEX D); Group Il was
administered the probiotic «Bio Plus 2B» in a dose of 400 g/ton of feed to the basic

diet, other technological factors were identical
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Fattening qualities were evaluated by the age days of reaching a live weight
of 100 and 120 kg, by average daily gain g and feed costs (feed units) per 1 kg of
gain. When the animals reached a live weight of 100 and 120 kg, a control slaughter
of 5 heads of each group was carried out to study meat and fat qualities in the
conditions of the slaughterhouse of «Tavrian Pigs LLC».

When put on fattening, young animals of all groups had almost the same live
weight at the age of 90 days after the equalization period (Group I - 32,8 kg; Group
I - 33,0 kg).

Young pigs of group I, which consumed the main diet, were fed longer, the
age of reaching live weight100 kg was 181.9 days, which is 6.6 days higher than
analogues that consumed the probiotic product «Bio Plus 2B» in addition to the
main diet (P > 0.95), live weight 120 kg these animals also reached a longer period,
which was 214.5 days and thus exceeded the animals of group II by 8.4, at the first
threshold of probability.

The presence of the probiotic «Bio Plus 2B» in the feed used for fattening
young animals resulted in higher average daily growth, animals of the second group
had a value of this indicator at the level of - 778,6 g, when fattening to live weight
100 kg, and when fattening to live weight 120 kg - 753,4 g , which is 26,5g
(P>0.95) and (P > 0.95), respectively.0.95 and 36,9 g (P > 0.95) higher than the
analogues of the first group, respectively. Higher average daily gains led to a
decrease in feed costs per unit of gain in young animals of the second group.

Thus, the probiotic «Bio Plus 2B», which was introduced into the composition
of feed for fattening young animals, helps to improve fattening qualities due to
better feed digestibility. Higher average daily gain rates were obtained in pigs fed
with400 g in the feed to the tone of the experimental preparation «Bio Plus 2B»
produced by Biochem.

5.2.2. Meat quality assessment of experimental young organisms. The
efficiency of pork meat production, along with reproductive and fattening traits,
largely depends on the level of slaughter and meat qualities. This issue is of
particular importance when using specialized meat breeds of foreign selection to
improve the meat qualities of domestic pig breeds in the development of new
inbred types and lines, or in the production of hybrid commercial young animals.

Diets containing probiotic feed additives have a positive effect on metabolic
processes, which is reflected in meat productivity. Experimental data and
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production observations show that in conditions of intensive livestock farming, the
addition of probiotics to the diet of animals increases their resistance to the effects
of technological and biological stress factors, normalizes metabolism and provides
a more complete disclosure of genetically determined productivity [52].

When the gilts reached the live weight of 100 kg and 120 kg, a control
slaughter was carried out and the slaughter qualities of the animals of the
experimental groups were determined (Table 5.6).

The difference in the growth rate of the carcass, head, legs and internal
organs of pigs of different groups leads to differences in slaughter yield. When
reaching the live weight of 100 kg, the slaughter yield of animals that consumed the
probiotic product «Bio Plus 2B» in addition to the main diet was 2.8 % higher, with
a statistically insignificant difference.

When fattening to live weight 120 kg, the advantage of animals of the second
group over the analogues of the first group increased and amounted to 3.4 %
(P>0.95).

Table 5.6
Slaughter qualities of pigs, (n =5), x + Sd
. Weight of
Thickness of Area of ]
Slaughter | Length of the the hind
. the roast over the ]
Group | house exit, | half-carcass, ) third of
6-7 thoracic «muscle
% cm the half
vertebrae, mm | eye», cm?
carcass, kg
When fattening to a live weight of 100 kg
I 72.3+0.75 95.2+0.40 20.2+0.37 37.6x0.24 | 11.6+£0.23
I 75.1+0.80 97.3+0.78 18.2+0.20 38.8+0.22 | 11.7+0.14
+1ltol +2.8 +2.1 -2.0" +1.2 +0.1
When fattening to a live weight of 120 kg
I 71.1+0.80 | 102.5+0.29 24.0+0.21 40.2+0.38 | 13.4%£0.23
I 74.5+0.44 | 103.2+0.45 21.6+0.31 42.7£0.30 | 13.7£0.23
+11tol +3.4* +1.7 —2.4** +2.5** +0.3

An important indicator of the meat quality of pigs is the length of the half-
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carcass. In our studies, at the pre-slaughter live weight of young pigs 100 kg, the
advantage of animals of the second group in this indicator was found, at 2,1 cm (the
difference is not statistically significant), when reaching the live weight 120 kg, no
significant difference was found between the experimental groups.

Analyzing the thickness of the fat at the level of 6-7 thoracic vertebrae, it was
found that animals treated with the probiotic preparation were less fatty when
fattening to different weight conditions. Thus, when the live weight of 100 kg was
reached, the thickness of the fat in animals of group [l was -18,2 MM, at a live weight
0f120 kg -21,6 mmM, which is 2.0 and 2,4 MM less (P > 0.95) than in animals of group
I, respectively.

Absolute and relative changes in muscle and adipose tissue are reflected in
changes in the area of the «muscle eye», which is a reliable criterion for assessing
the meatiness of carcasses. According to the results of numerous studies, it was
found that the area of the «muscle eye» positively correlates with the yield of meat
in pig carcasses [39]. As a result of our own research, a probable effect of the
probiotic preparation on the area of the «muscle eye» was established, so when
fattening animals to a live weight of 100 kg, the value of this indicator in animals
that consumed the experimental preparation was 38.8 cm?, at 120 kg - 42.7 cm?,
whichis 1.2 (P > 0.95) and 2.5 cm? (P > 0.99) higher than analogues that consumed
only the main diet.

No significant difference was found in the weight of the hind third of the half-
carcass in the experimental groups, but a tendency to a higher weight of ham in
animals of the second group was found.

A more objective and accurate indicator characterizing the meat quality of
pigs is the yield of individual carcass tissues. As a result of the analysis of the
morphological composition of the carcass, it is possible to obtain deeper and more
objective information about the meat and fat qualities of pigs [10, 13, 23, 92, 143].
In this regard, we carried out the deboning of right half-carcasses and determined
their morphological structure (Table 5.7).

As a result of weighing, it was found that the carcasses of pigs of different
groups at pre-slaughter weight of 100-120 kg differed in morphological
composition. The use of the probiotic «Bio Plus 2B» produced by Biochem in the
diet of experimental young pigs increased the content of meat in the carcass, when
reaching a live weight of100 kg by 1.6 % (P > 0.99) and when reaching a live weight
of 120 kg by 1.1 % (P > 0.95).

41



The analysis of the morphological composition of the carcasses of
experimental young animals allowed us to conclude that the use of live spore
cultures in the form of the preparation «Bio Plus 2B» in the feeding of young pigs
had a positive effect on improving meat quality. Thus, the content of fat in the
carcass during fattening to different weight conditions was lower in animals of the
second group, at live weight100 kg - by 2.6 %, at live weight120 kg - by 2.2 %
(P>0.99).

Table 5.7
Morphological composition of carcasses of experimental young pigs,
n=5,x+Sd
Content in the carcass, % .
Group Ratio of meat: lard
meat lard bones
When fattening to a live weight of 100 kg
I 62.4+0.20 23.8+0.24 13.8+0.34 1:0.38
11 64.0£0.31 21.2+0.33 14.8+0.26 1:0.33
+[Itol +1.6™ -2.6™ +1.0 -0.05
When fattening to a live weight of 120 kg

I 61.6+0.32 25.8+0.16 12.6+0.21 1:0.42
11 62.7+0.36 23.6%0.31 13.7+0.18 1:0.38
+[Itol +1.1° -2.2" +1.1° -0.04

The highest content of bones in the carcass was observed in animals of the
second experimental group, the value of this indicator was 14.8-13.7 % when
fattening to a live weight of 100 and 120 kg.

After obtaining the results of the morphological composition of the carcass,
using the values of meat and fat yield, the ratio of meat : fat was calculated. The
highest value of this indicator was in the animals of the first group, where the meat
yield was the lowest, when fattening to different weight conditions 1 : 0.38 at
slaughter in100 kg and 1 : 0.42 at slaughter in 120 kg.

Thus, the established peculiarities of the dynamics of changes in the specific
gravity of the main parts of the carcass give reason to believe that the most
intensive formation of meat qualities occurs in animals that received a complex of
live spore cultures before reaching live weight 120 kg.

The main trend in the development of pork production is not only further

increase in meat content, but also simultaneous improvement of the quality of pork
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produced. The quality of pork meat products depends on the morphological
composition of carcasses, as well as their physical and chemical properties and
biological value. When assessing the quality of meat, such indicators as tenderness,
juiciness, moisture retention capacity, intramuscular fat content, protein quality,
color, pH, and others are taken into account.

The results of the physicochemical and chemical analysis of the longest back
muscle at slaughter of young animals of the experimental groups at different
weight conditions are given in Tables 5.8 and 5.9.

Analysis of the results of studies of the active acidity of muscle tissue of
experimental animals showed that no violations of the carcass maturation process
were detected. It should be noted that the pH value of meat of pigs of all groups and
weight conditions was within the normal range and amounted to 5.40-5.44 units.

Table 5.8
Physicochemical parameters of pig meat, n = 5, x + Sd
. Moisture retention Color intensity,
Group Acidity, pH ) .
capacity, % units x 1000
When fattening to a live weight of 100 kg
I 5.40+0.03 54.60+1.15 55.30£3.00
II 5.44+0.03 56.75+£0.75 57.30£3.66
+1ltol +0.04 +2.15 +2.0
When fattening to a live weight of 120 kg
| 5.41+0.03 54.56+1.13 57.23%£3.25
II 5.44+0.02 54.95+1.13 59.22+2.98
+1ltol +0.03 +0.39 +1.99

Characterizing the results obtained, it should be noted that at a pre-slaughter
weight of 100-120 kg the best indicators of moisture retention capacity of meat
were in pigs of the second group - 56.75-54.95 %, but no statistically significant
difference was found in relation to the indicators of the first group.

With an increase in pre-slaughter weight, the intensity of meat coloration
increased, but no significant difference was observed between the experimental
groups.

The qualitative assessment of meat and fat products should not be limited to
the established ratio of the main tissues in carcasses. The nutritional value of
slaughter products largely depends on the proportions of the main components:

43



water, protein, fat and ash.

At a pre-slaughter weight of 100-120 kg, no statistically significant
differences in the content of both moisture and dry matter in the longest back
muscle were found between the animals of the experimental groups.

Meat obtained from pigs that consumed the probiotic product «Bio Plus 2B»
in addition to the main diet was inferior in fat content to meat from animals that
received the main diet by 0.41 and 0.36 % (P < 0.95) when fattening to a live weight
of 100 and120 kg, respectively.

Table 5.9
Chemical properties of pig meat, n =5, x + Sd
Total Dry matter, Fat, Protein, Ash,
Group .
moisture, % % % % %
When fattening to a live weight of 100 kg
| 74.83+0.25 | 25.17+0.25 | 2.55%0.12 | 21.20£0.28 | 1.42+0.05
11 74.46+0.56 | 25.54+0.56 | 2.14+0.11 | 21.72+0.49 | 1.68+0.11
+[ltol -0.37 +0.37 -041" +0.52 +0.26
When fattening to a live weight of 120 kg
| 74.21x0.29 | 25.79+0.29 | 2.57+0.08 | 21.45+0.36 | 1.49+0.08
11 74.17+0.28 | 25.83+x0.28 | 2.21+0.08 | 21.66+0.43 | 1.55+0.09
+[ltol -0.04 +0.04 -0.36" +0.21 +0.06

There was no significant and statistically significant difference in the protein
and ash content of meat between the [ and II experimental groups, but the highest
protein and ash content was found in meat obtained from animals of the II
experimental group that consumed the probiotic «Bio Plus 2B».

According to the results of the research, it can be concluded that the quality
of meat of pigs of the experimental groups meets the requirements of the standards
and, depending on the presence of probiotics in the diet, has specific properties.
Thus, the use of live spore cultures in the form of «Bio Plus 2B» has led to
improvement of meat quality indicators, improvement of physicochemical and
chemical properties of muscle tissue, which increase the taste and nutritional
quality of meat.

5.2.3. Organoleptic and tasting evaluation of meat and lard products.
One of the priority modern approaches to solving problems with the quality of
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agricultural products is the development, production and use of new
biopharmaceuticals, which are complexes of various microorganisms — symbionts
of the gastrointestinal tract of animals and biologically active additives [18, 31, 51].

Probiotics in animal husbandry are used to improve digestion, accelerate the
adaptation of animals to high-energy diets, and increase feed efficiency and
productivity [51, 136].

An important indicator of the quality of pig meat, after the use of certain
additives, is its taste characteristics, which were evaluated by tasting, on a point
scale in accordance with the recommendations. The longest back muscle was tasted
in boiled form, as well as its broth, the data of which are presented in Table 5.10.

Table 5.10
Tasting evaluation of cooked meat and broth, x + Sd
) Group
Indicator
| I
Tasting assessment of meat, points
Appearance, color on the section 8.1+0.30 7.9+0.37
Flavor 7.2+0.24 8.0+0.32"
Taste 8.1+0.30 7.8+0.34
Consistency 7.6x0.27 7.4+0.28
Juiciness 7.8£0.26 7.5%£0.28
Overall assessment 7.8+0.23 7.7+0.30
Tasting evaluation of the broth, points

Appearance, color 7.8+0.33 7.7x0.24
Flavor 7.7+0.35 8.0+0.22
Taste 7.9+0.35 8.2+0.30
Breadth 7.8+0.26 7.6£0.37
Overall assessment 7.8+0.24 7.9+0.20

As a result of the organoleptic evaluation of the matured pork obtained from
the experimental groups, it was found that the meat has a drying crust of pale pink
color. The muscles in the cut are slightly moist; do not leave a wet spot on the filter
paper, light pink in color, dense, elastic, when pressed with a finger, the resulting
dimple quickly evens out. The smell is specific, characteristic of this type of fresh
meat. The lard is pale pink in color, soft, elastic, and has no rancid odor.

Boiled meat of pigs of groups I and II has an excellent appearance, a very
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pleasant and strong smell, and tastes very tasty, with a delicate texture and very
juicy.

In the context of the experimental groups, no significant and statistically
significant difference was found, except for the indicator of the aroma of cooked
meat, its value was higher in animals of group II - 8 points, which is 0.8 points more
than in group I (P < 0.95). The overall assessment of the quality of cooked meat was
quite high and amounted to 7.7-7.8 points out of 9 possible.

The evaluation of the organoleptic characteristics of the meat broth showed
that it has an excellent appearance, a very pleasant and strong aroma, and a high
richness, which determines its taste - it is very tasty. The overall broth quality score
is also quite high and amounts to 7.8-7.9 points out of 9 possible. It should also be
noted that no off-flavors or odors were observed after using the probiotic in the
experimental group.

5.3. Influence of «<Enrichment Materials» on behavior and productivity
under industrial technologies.

Of great importance for the welfare of pigs is the enrichment of manipulative
objects in confined housing systems that increase their motor, search, research and
cognitive activity, play activity and, as a result, stabilize their intragroup hierarchy
and significantly reduce aggressive behavior in terms of biting off tails and ears
[156, 186, 205, 211, 230, 232].

Thus, the main objective of the study was to evaluate the effect of enrichment
materials on piglet behavior, plasma cortisol levels and productivity, and plasma
cortisol levels were chosen as a useful stress marker. A total of 180 fattening stock
were used in the experiment, where the maternal form was a combination of the
Large White breed with the Landrace breed, and the paternal form was the
terminal boar «Maxter», which were kept in the conditions of the base farm of LLC
«Tavrian Pigs», Kherson region. Fattening pigs were divided into two fattening
periods: I fattening period «Grower» - animals weighing 30-60 kg, aged 77-110
days consumed 2.4-2.6 kg of feed per head per day, pigs were kept in cages on a
concrete slotted floor with an area of 0.65 m?/head; II period of fattening
«Finisher» —animals with a live weight of 61-100 kg, aged 111-161 days consumed
2.8-3.0 kg of feed per head per day, kept in cages on a concrete slotted floor with
an area of 0.85 m?/head according to VNTP-APC - 02.05 «Pig enterprises
(complexes, farms, small farms)» [20].
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Feeding according to the fattening periods for the experimental groups of
pigs was identical according to detailed feeding rates, taking into account the
physiological characteristics of the animals and was carried out using bunker self-
feeders with automated feed distribution, watering was carried out through
automatic teat drinkers, ventilation was of the supply and exhaust type. The
number of pigs in the cage was 30. The main diet (MD) was compound feed of our
own production with the use of premixes produced by PC Alternative LLC (ANNEX
D).

All experimental animals were divided into three groups based on the
principle of analogs of 60 heads (2 pens x 30 heads) each: I - control group, animals
were kept without the use of enrichment material; Il - experimental group, animals
were kept with straw bales (Fig. 5.3); Il - experimental group, animals were kept
with plastic bottles (2L) filled to 50 % of their capacity with grain (wheat), Fig. 5.4.

I

Fig. 5.3. Enrichment material (straw bale) for pigs of the second
experimental group

During the experiment, the behavioral acts of pigs during fattening of three
experimental groups were timed by video surveillance using Boblov KJ21 video
recorders (with a resolution of 1280x720 (HD), 1920x1080 (Full HD), a lens with
a viewing angle of 170 and a recording format using a motion sensor and night
illumination.

Visual and video observations of the animals were carried out from 7 22am to
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7 80am of the next day for three consecutive days with the determination of the
duration (in minutes) of behavioral acts - rest, feed and water intake, movement,
aggressive actions (fights, bites), exploratory (studying the object), interaction
with the object, movement and games according to the method of V. I. Velikzhanin
[19].

IL1TACTHKOBI IVIAMEKH,
HATIOBHEHI 3€pHOM NIMeHHN

Fig. 5.4. Enrichment material - plastic bottles half-filled

with wheat grain for pigs of the third experimental group

Observation of the behavior of pigs and blood sampling with its subsequent
laboratory testing for the content of the hormone cortisol in the blood plasma was
carried out on the 12th, 14th, 17th and 22nd week of life. For this purpose, 10 ml
of blood was taken from the jugular vein of 10 piglets of the three experimental
groups at 6 9%am and 21 % pm. Based on the prerequisites for meeting the
requirements of animal welfare, scientists and producers of the pig industry are
interested in the advantages and disadvantages of using different types of
enrichment materials indoors to reveal the natural behavior of pigs, eliminate
mental suffering and, ultimately, increase the production performance of the
industry as a whole.

Therefore, based on these motivational aspects, the final stage of the first
scientific and economic experiment was to analyze the effectiveness of using
different types of enrichment materials for pigs during the fattening period.

In the course of the experiment, it was found that changes in the main

behavioral acts of piglets of the control and experimental groups were observed
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already at the 12th week of life (Table 5.11).

Table 5.11

Influence of the enrichment environment on the duration of behavioral acts
of pigs of the first fattening period «Grower» depending on the week of life,

(fighting, biting)

min, x £ Sd
Group, n =60
Behavioral act | II [11
control experimental | experimental
Week 12
Recreation 740.1+11.30 802.5+8.66" 782.84+9.81
Feed and water intake 138.2+5.34 145.6+4.61 146.2+3.67
Movement 342.6+1.72 188.4+1.03™ | 194.4+1.08™
Study of the object 0 69.9+2.74 72.4%+3.45
Interaction with the 0 42.3£1.42 41.8+1.28
object
Games 6.2+0.81 24.8+1.56™ 39.2+1.43™
Aggressive behavior 212.9+1,42 166.5+3.26™ | 163.2+2.74™
(fighting, biting)
Week 14

Recreation 751.3+17.47 799.6+15.52 795.0£14.85
Feed and water intake 141.7+6.90 141.9+7.48 142.4+8.16
Movement 312.8+16.23 315.2+14.65 320.6+13.46
Study of the object 0 74.2+3.46 78.2+4.29
Interaction with the 0 52.3+8.62 55.7+9.24
object
Games 5.8+1.21 34.2+2.45™ 36.7+2.84™
Aggressive behavior 228.4+3.80 17.2+1.56™ 16.8+1.28™

It is worth noting that animals with access to the enrichment environment,

especially pigs of the second experimental group, were characterized by a
significantly longer rest period (p < 0.05) compared to piglets of the control group,
less aggressiveness (p < 0.05), which was accompanied by a decrease in the
duration of fights and bites, and, as expected, an increase in the duration of play
behavior by almost 4-6 times. It should be noted that the piglets of the
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experimental groups in the presence of the manipulative material spent more time
studying the new object and interacted with it for a longer period of time compared
to their peers in the control group (no material).

At 14-th week of life, piglets with access to plastic bottles half-filled with
wheat grains showed more active motor behavior due to an increase in the
duration of time spent on play activity, which generally improves search and
exploration activities, promotes positive experience or affiliative behavior in the
group. It is also worth noting the fact that in the pigs of the experimental groups
that were kept with an enrichment environment, cases of inter-individual
aggression decreased almost thirteen times (p < 0.001).

Since an important manifestation of the reduction of aggressive behavior
among animals that had free access to manipulative material is a significant
decrease in the number of cases of harmful social behavior - biting tails and ears.
Thus, among the animals of the control group, 24 cases of biting were recorded
during the first stage of fattening, while among piglets that had the opportunity to
transfer their aggression to straw blocks (group II), six such cases were recorded,
and in experimental pigs of group III with plastic bottles filled with grain, 4 cases
of harmful social behavior were recorded.

Both at 17(th) and 22(-th) weeks of life (Table 5:12), it was noted that only
differences in the duration of fights (p <0.001) and play behavior (p < 0.01)
remained significant between animals of different groups, while for the rest of the
main behavioral acts, no significant difference was found between animals with
access to the enrichment environment and those in the control group.

It should be noted that in pigs of the experimental groups, cases of intragroup
aggression decreased from 7 to 12 times (p < 0.001), among animals of the control
group during the second stage of fattening, 22 cases of biting were recorded, while
among piglets that had the opportunity to transfer their aggression to straw blocks
group I, 4 such cases were recorded, and in experimental pigs of the III group with
plastic bottles filled with grain, 1 case of harmful social behavior was recorded.

Table 5.12
Influence of the enrichment environment on the duration of behavioral acts
of pigs of the second fattening period «Finisher» depending on the week of
life, min, x + Sd

Group, n =60
Behavioral act [ I1 I11
control experimental | experimental
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17th week

Recreation 867.8+16.24 812.6x14.73 820.3+16.29
Feed and water intake 162.3+£9.10 154.5+£8.95 155.0+7.64
Movement 295.8+11.41 301.5+12.17 302.2+10.76
Study of the object 0 60.8+6.55 56.7+5.29
Interaction with the object 0 53.2+4.44 54.7+6.17
Games 2.4+0.36 42.8+7.68™ 40.8+6.44™
Aggressive behavior
(fighting, biting) 111.7+6.32 14.6+1.89™ 10.3+x0.67"
22thweek
Recreation 920.6+10.43 869.5+£12.38 854.8+11.42
Feed and water intake 166.4+£10.26 156.8+7.84 162.0£8.25
Movement 274.2+9.42 286.7+10.17 283.8+8.91
Study of the object 0 52.6+4.21 54.5+4.82
Interaction with the object 0 40.7+6.55 45.2+8.36
Games 2.1+0.31 20.4+4.18™ 28.8+6.44™
Aggressive behavior
(fighting, biting) 76.7+10.14 13.2+6.92™ 10.9+5.96™
26th week
Recreation 1069.8411.42 | 972.0£12.18™ | 958.8+12.42™
Feed and water intake 160.4+7.69 156.4+7.28 164.2+8.14
Movement 192.2+8.24 215.4+9.32 206.2+8.69
Study of the object 0 39.8+4.78 42.6%5.16
Interaction with the object 0 30.6+2.62 38.9+3.16
Games 2.0+0.29 18.4+1.34™ 22.6+2.12™
Aggressive behavior
(fighting, biting) 15.6+3.42 7.4+1.26" 6.7£2.10"

Furthermore, we note that at 26 weeks, when the experimental animals

reached 120 kg of live weight, behavioral indicators differed significantly from the

previous ethological acts in the period from 17-22 weeks.

As a result of the experiment, an increase in the rest period was recorded,

which is typical for pigs both in terms of age and live weight.

It should be noted that the animals of the first control group spent the most

time on this behavioral act (rest) - almost 1070 minutes, which is 9.1 %

significantly more than pigs of the second experimental group, which were kept

using manipulative material in the form of straw blocks and 10.4 % significantly

more than their peers of the third experimental group, which were kept using

plastic bottles filled with grain. Regarding play behavior at this age, we note that
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games were recorded in animals of both experimental groups II and III and
significantly exceeded the time of control pigs from 18 to 20 minutes.

However, it is worth noting that in animals that reach heavier weight
conditions, play behavior is significantly reduced compared to earlier age periods.

Regarding aggressive behavior, we note that, compared to previous age
periods, fights, bites and fights occurred, but only as a defense. The shortest time
was recorded in animals kept with plastic bottles filled with half grain - pigs of the
[II experimental group - 6.7+2.10 min. During fattening to a live weight of 120 kg,
6 cases of biting were recorded in animals of the control group, while among pigs
that were able to transfer their aggression to manipulative materials (experimental
groups II, III), 2 cases of harmful social behavior were recorded. It should be noted
that for the remaining behavioral acts during the period of 26 weeks, when the
experimental animals reached a live weight of 120 kg, no significant difference was
found between pigs that had access to the enrichment environment and those in
the control group.

The animals of the control and experimental groups were characterized by
significant differences in the concentration of cortisol in the blood plasma. On the
12th week of life (Fig. 5.5, 5.6), both in the morning and in the evening, animals of
the three groups had cortisol levels in the blood plasma that were twice as high
(p < 0.001) as the norm of the biological reference interval, which is obviously due
to stressful events after the piglets were transferred from the growing room to a
new room for the first fattening period and, as a result, their aggressive behavior
and increased locomotor activity.

However, it is worth noting that the high cortisol content in these animals
indicates, first of all, an adequate response of the hypothalamic-pituitary-adrenal
system to the stressor, which is a manifestation of the general adaptation syndrome
and is a natural way for the body to cope with stress.

Regarding the 14-22 weeks of life of experimental animals, it should be noted
that the enrichment environment for pigs of both II and III experimental groups
contributed to a significant decrease (p < 0.001) in the level of cortisol in the blood
plasma relative to the normative value, regardless of the time of day.
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Notes: CG - control group I; EG 11 - experimental group II; EG 1] - experimental group I111;
Normal - normative value of 64 nmol/l.

The same cannot be said about the pigs of the control group, because their
plasma cortisol levels significantly exceeded (p < 0.001) the norm, indicating the
presence of a chronic stress condition in animals.
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It should be noted that at 26 weeks, the level of cortisol in the blood plasma
of pigs of the control group decreases by almost half, but is higher than normal, and
in experimental young pigs of the Il and I1l experimental groups remains within the
range of 22 weeks.

Such a distribution of the hormone cortisol in the control and experimental
groups indicates that pigs in the absence of an enrichment environment are in a
state of chronic stress, which is confirmed by a higher content of cortisol in their
plasma (p<0.001), pronounced inter-individual aggressive behavior, which
significantly destabilizes animal behavior and leads to the manifestation of
abnormal forms of stereopathy (biting tails, ears), and significantly reduces the
productivity and welfare of pigs and fattening.

In general, the change in behavioral indicators among animals of the control
and experimental groups led to significant differences in their performance (Table
5.13). At the time of the experiment, piglets aged 11 weeks had a live weight of 33-
34 kg, which meets the regulatory requirements. Among the piglets that had free
access to the manipulative material, regardless of whether it was bales of straw or
plastic bottles filled with grain, a significant increase in live weight (p < 0.05,
p<0.01, p<0.001) was noted from 12 to 26 weeks, which was associated with a
significant increase in their average daily gain (p < 0.001) compared to animals in
the control group.

The result is that fattening pigs kept in boxes with enrichment facilities
(experimental groups I, III) were less anxious and moved around, which ultimately
had a positive effect on the intensity of their growth parameters. It is worth noting
that enrichment facilities for the animals of the experimental groups contributed
to a decrease in the culling of animals due to injuries (fights, contacts, attacks) and
diseases.

Thus, in our experiment, it was found that pigs kept in the presence of an
enrichment environment had significantly higher growth parameters by 3.5-7.0 %
(p<0.05;p<0.01; p<0.001) and lower culling due to fights, bruises, bites, injuries
and diseases by 2.0-5.4 % compared to animals in the control group.

As welfare requirements are being met, scientists and producers in the pig
industry will benefit from information on the advantages and disadvantages of
using different types of enrichment materials indoors to reveal natural behavior of
pigs, relieve them of mental suffering and, ultimately, improve the production
performance of the industry as a whole.
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Table 5.13

Influence of the enrichment environment on productive traits of pigs, x + Sd

Group / Age
Feature n =60
| 11 I11
control experimental experimental

11 weeks
Live weight, kg 33.70+0.262 | 33.93+0.221 33.97+0.232

12 weeks
Live weight, kg 37.93+0.229 38.83+0.237" 39.37+0.206™
Average daily weight 604.3+2.04 700.0£1.90™ 771.4+2.02
gain, g
Rejections (injuries, 6.7 1.7 1.7
illnesses), %

14 weeks
Live weight, kg 47.93+0.254 49.20£0.228™ | 50.00+£0.224™
Average daily weight 714.3+1.77 740.5+2.03™ 759.5+2.05™
gain, g
Culling out (injuries, 7.1 5.1 1.7
illnesses), %

17 weeks
Live weight, kg 64.80+0.274 67.30+0.282" | 68.57+0.271™
Average daily weight 803.2+1.98 861.9+1.56™ 884.1+1.51™
gain, g
Rejections (injuries, 3.8 1.8 0
illnesses), %

22 weeks
Live weight, kg 94.70+£0.298 98.27+0.274™ | 98.90+0.339™
Average daily weight 854.3+1.52 884.8+1.35™ 866.7+1.79™
gain, g
Culling (injuries, 2.0 0 0
illnesses, etc.), %

26 weeks
Live weight, kg 114.4340.341 | 118.10+0.273™ | 119.00+£0.209™
Average daily weight 704.8+14.42 708.3+13.27 717.9+23.31
gain, g
Culling (injuries, 0 0 0
illnesses, etc.), %

Therefore, based on these motivational aspects, we present the effectiveness

of using different types of enrichment media for pigs during the fattening period

(Table 5.14).
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Table 5.14
Advantages and disadvantages of using different enrichment objects
(manipulative materials) for pigs during fattening

Ne ] Baled Bottles filled
Indicator ] ]
s/n straw with grain
1 | Imitation of natural behavior x x
2 | Attractive sound effect - x
3 | Mobility of the enrichment facility - x
4 | Safety of the pig enrichment facility x x
5 | Violation of the integrity of the

enrichment facility

6 | Possibility of clogging of the sewage

system
7 | Danger of mycotoxins and fungi x -
8 | Low cost x x
9 | Labor costs for the transfer x -

Notes: x — advantage; - negative effect / no effect.

It has been established that intensive industrial systems of pork production
technology have a number of advantages: protection from predators, climate
control, animal control, ease of cleaning and management [185]. The disadvantages
of intensive systems include: low level of environmental stimulation, lack of
opportunity for pigs to express their inherent behavior, such as rooting, lying down
and exploring.

In order to improve the disadvantages of intensive housing systems, it is
worth enriching the environment for pigs, in our case, straw bales and plastic
bottles filled with 50 % wheat grain. Thus, environmental enrichment becomes
necessary in intensive production systems to improve animal welfare while
maintaining high pig productivity. However, different manipulative materials in
their life cycle also have a number of advantages and disadvantages, so the issue of
the efficiency of using a particular enrichment facility is quite relevant from the
point of view of animal welfare.

Many research results indicate that the growth rate of pigs affects their
fattening and meat quality [91, 132]. In this regard, we studied the effectiveness of
enrichment facilities for improving the fattening qualities of young pigs (Table
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5.15).

Table 5.15
Fattening qualities of young pigs depending on enrichment facilities,
n=60x+Sd
. Average daily
Age of reaching a . ) )
Group live weight of V\IIEIght galr'l Feed conversion,
during fattening, kg
100 kg, days o
live weight 100 kg
[ - control 160.4+0.65 810.9+6.67 3.14
Il - experimental 156.2+0.51 849.1+5.42 3.00
[l - experimental 155.7+0.83 850.5+8.76 3.00
+/-1lto -4.2™" +38.2™ -0.14
+/-1llto | -4.7" +39.6™ -0.14
live weight 120 kg
[ - control 190.1+0.56 780.6+4.69 3.59
Il - experimental 184.8+0.42 808.8+3.56 3.46
[II - experimental 183.5+0.31 812.6+3.04 3.45
+/-1lto -5.3" +28.2™ -0.13
+/-1llto | -6.6™ +32.0™ -0.14

The results of studies on the fattening qualities of young pigs of the

experimental groups, depending on the enrichment objects, convincingly show that
animals that used manipulative objects (enrichment materials): I and III
experimental groups, respectively, reach a live weight of 100 kg 4.2 and 4.7 days
earlier compared to their peers in the I control group, at p < 0.001. The values of
average daily gains in pigs of the II and IIl experimental groups that used
manipulative materials were significantly higher (p <0.001) by 38.2 g and 39.6 g,
respectively, with the same feed conversion of 3 kg, than the same indicator of
animals of the I control group, where the feed conversion was 3.14 kg.

Regarding fattening indices when the experimental animals reached 120 kg
of live weight, we note that the tendency for a probable excess (p <0.001) of
animals of experimental groups II and III in terms of average daily gain is 28.2 g
and 32.0 g relative to young pigs that did not use manipulative materials.

The same trend was observed in the case of the age of 120 kg, where animals
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of the IIl and II experimental groups reached the expected live weight 6.6 and 5.3
days earlier than their peers in the control group.

Thus, based on the results of the study, we note that due to enrichment
materials (straw bales, plastic bottles filled with grain), inter-individual aggression
between animals decreased, search, cognitive and play activities increased without
abnormal forms of stereopathy, which is confirmed by a reduced concentration of
the hormone cortisol in the blood plasma and an increase in productive traits of
pigs when they reach a live weight of both 100 kg and 120 kg. Therefore, the data
of the study on the effect of environmental enrichment on pig welfare, productivity
and their effectiveness in terms of simplicity and ease of use are useful for pork
farmers in developing strategies for enriching pig farms with substrates or
materials, which opens up ways to identify the natural behavior of pigs. However,
we emphasize that our studies have established the fact that animals lose interest
in monotonous enrichment objects after reaching a live weight of 100 kg, and
therefore, in order to increase the cognitive, search and research behavior of pigs,
we propose to rotate manipulative materials, which will obviously improve animal
performance when they reach heavier weight conditions.

5.4. Enhancing productivity through the complex supplement
«Gepasorbex».

5.4.1. Effects of «Gepasorbex» on fattening traits and nutrient levels in
the blood serum of individuals. It is known that the use of intensively innovative
technologies and pigs of high genetic potential to ensure productivity through the
efficient use of feed resources, maximum animal preservation and prevention of
various diseases is a feature of the modern pig industry. This fact places significant
demands on the provision of high—quality and environmentally friendly feed, which
is associated with its contamination with various toxins, heavy metals, pesticides,
nitrates, etc.

Therefore, a number of studies are currently being conducted to find the most
effective sorbents that will help get rid of mycotoxins and preserve vitamins in the
body of animals. Due to the urgency of the problem, the goal was to determine the
effectiveness of using the complex preparation «Gepasorbex» produced by
«Vetservisproduct» in the diets of young pigs contaminated with mycotoxins to
increase productivity and reduce feed costs.

The first stage of the research was devoted to the study of the effect of the
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complex supplement «Gepasorbex» on the fattening traits of pigs and the
concentration of retinol, tocopherol and 25-hydroxycalciferol in their blood serum.
In total, 90 heads of fattening young pigs were used in the experiment, where the
maternal form was a combination of the breeds Large White x Landrace, and the
paternal form was boars of the terminal line «Maxter», which were kept in the
conditions of LLC «Tavrian Pigs», Kherson region.

Fattening was divided into two periods: I period of fattening «Grower» -
animals with a live weight of 30-60 kg (12-17 weeks) consumed feed 2.4-2.6 kg
per head per day using feed of the «Grower» type with nutritional value: crude
protein - 180.25 g/kg; metabolic energy - 13.04 M]/kg, pigs were placed on a
concrete slotted floor with an area of 0.65 m?/head according to VNTP-APC - 02.05
«Pig enterprises (complexes, farms, small farms)» [20]; II period of fattening
«Finisher» — animals with a live weight of 61-120 kg (17-26 weeks) consumed 2.8-
3.2 kg per head per day using feed of the «Finisher» type with a nutritional value:
crude protein - 140.88-153.08 g/kg; metabolic energy - 12.90-13.14 M]/kg, pigs
were placed on a concrete slotted floor with an area of 0.85 m?/head according to
VNTP-APC - 02.05 «Pig enterprises (complexes, farms, small farms)» [20].

The main diet (MD) was compound feed of own production with the use of
premixes produced by PC Alternative LLC (ANNEX D). The main feed used for
feeding the pigs of the experimental groups according to laboratory studies was
recognized as slightly toxic.

When pigs were transferred from the rearing to the fattening shop of the first
period, the comparison period (CP) started at 11-12 weeks to equalize the animals
and ensure the purity of the study. Further, all experimental animals were divided
into three groups (according to the principle of analogs) according to generally
accepted methods [87, 130] with 30 animals in each group: [ - control group of pigs
used the basic diet «Grower», «Finisher»; pigs of Il - experimental group consumed
the basic diet «Grower», «Finisher» with the addition of 0.15 % by weight of feed
of a commercial analog of mycotoxin adsorbent; animals of III - experimental group
used the basic diet «Grower», «Finisher» with the addition of 0.15 % by weight of
feed of the complex preparation «Gepasorbex» (ANNEX E).

A significant difference in productive traits (live weight and average daily
gain) of pigs of the control and experimental groups was observed at the age of 56
days, or 14 weeks (Table 5.16).

Table 5.16
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Productive traits of experimental groups of pigs, x + Sd

Group/Age,n =30
Feature - -
[ - control Il - experimental | III - experimental

12 weeks
live weight, kg 35.50+0.717 35.03+0.812 35.83+0.649

14 weeks
live weight, kg 45.80+0.637 46,23+0,768 47.73+0.629"
average daily 735.7+15.75 800,0+1919* 850.0+12.04""
weight gain, g

17 weeks
live weight, kg 62.87+0.610 64.20+0.791 66.50+0.645""2
average daily 812.7+15.64 855.6+10.33" 893.7+8.45™"
weight gain, g

22 weeks
live weight, kg 93.33+0.471 95.80+0.720™ 98.43+0.544"
average daily 870.5+11.92 902.86+9.55" 912.40+8.55™
weight gain, g

26 weeks
live weight, kg 113.97+0.367 118.13+0.412™ | 120.97+£0.256™"P
average daily 736.9+9.45 797.6£15.35™ 804.8+13.23™
weight gain, g

Notes: "~ p < 0.05; " -p < 0.01; ™ - p < 0.001 (compared with animals of the control group
—group I); a - p<0.05; b - p<0.01 (compared with animals of experimental group III with
analogues of experimental group II).

It should be noted that when put on fattening, all piglets had a live weight of
33-34 kg. Within 14 weeks, pigs of the Il experimental group consuming the
complex preparation «Gepasorbex» significantly exceeded the live weight of the
control group by 1.93 kg (p < 0.05), and the average daily gain was observed in
relation to the animals of both the control group by 114.3 g (p < 0.001) and the II
experimental group consuming a commercial analogue of the mycotoxin adsorbent
by 50 g (p < 0.05).

A similar trend was observed in the following age periods. Thus, at 17 weeks
of age, animals of the III experimental group significantly dominated in terms of
live weight over the analogues of the Il experimental group by 2.3 kg (p < 0.05) and
peers of the I control group by 3.63 kg (p < 0.001). The highest average daily weight
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gain was recorded in pigs that consumed the complex supplement «Gepasorbex»
and significantly exceeded the studied indicator in pigs of the I control and II
experimental groups by 9.1 % (p < 0.001) and 5.9 % (p < 0.05), respectively.

Regarding the 22th week of life of fattening young pigs, a probable advantage
of animals of the Il and III experimental groups in terms of live weight and average
daily gain was established, by 2.47 kg (p <0.01), 32.36 g (p <0.05) and 5.1 kg
(p<0.001),41.9 g (p < 0.01), respectively.

At the age of 26 weeks, in terms of live weight, animals of the III experimental
group consuming the complex feed additive «Gepasorbex» dominated the peers of
both the II experimental and I control groups by 2.67 kg (p <0.01) and 7.00 kg
(p < 0.001), respectively. In terms of average daily weight gain, pigs of the Il and III
experimental groups that consumed mycotoxin enterosorbents had higher values
by 60.7 g (p <0.001) and 67.9 g (p < 0.001), respectively, than their counterparts
in the control group.

Thus, based on the above numerical data, we note that young pigs from
experimental groups Il and Il showed better growth performance and significantly
outperformed the control group in terms of live weight and average daily weight
gain at all ages. The results described above allow us to conclude that pigs
consuming mycotoxin adsorbent in the main diet (experimental groups 11, III) have
a significant positive effect on their growth performance.

It is worth noting that mycotoxin adsorbents differ from each other and, due
to technological developments, are becoming more sophisticated and diverse in
terms of adsorption properties, as well as have an indirect therapeutic effect from
generation to generation. Feed sorbents have the ability to quickly bind a wide
range of toxicants. Sorbents are stable at different pH values and are thermostable
during feed pelletizing. The use of mycotoxin adsorbents as feed additives is
beneficial for reducing the toxic effects of mycotoxins in pigs, which ensures more
sustainable use of feed. There are many mechanisms by which adsorbents mitigate
the toxic effects of mycotoxins in feed, one of which is adsorption, when the
mycotoxin interacts with another molecule (adsorbent) and is not absorbed by the
animal body. In the adsorbed form, the mycotoxin will be excreted with feces, and
its toxic effect will be minimized in animals. The next mechanism is to use these
agents to strengthen the immune function and gut health of the animal, such agents
often include the use of prebiotics, probiotics, postbiotics, phytobiotics and
synbiotics [192].
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However, as noted by Kihal et al. [200], many feed additives with sorption
properties bind vitamins, macro- and microelements. According to the results of
studies by other authors, it has been proven that prolonged use of sorbents has
been shown to reduce the content of vitamins A, D and E in the blood of animals
and poultry. For example, Schell T.C. et al. [227]; Reddy K.E. et al. [223]; Weaver A.C.
et al. [241] proved that aflotoxin B; had a detrimental effect on liver health and
electrolyte balance in pigs, which led to deterioration of functions and changes in
the structure of the liver and kidney architecture.

The productivity and resistance of pigs depends on providing them with a
sufficient amount of nutrients and biologically active substances. The latter include
vitamins A, D and E, which ensure the normal course of biochemical and
physiological processes in the body, and have an impact on the growth and
development of animals [199].

As a result of experimental studies, it was found that the content of vitamins
in pigs of the control, Il experimental group decreased compared to animals of the
[II experimental group (Table 5.17).

Based on the digital material, it was found that on day 48 of the experiment,
the retinol content in the blood serum of pigs of the first fattening stage «Grower»
in animals of the III experimental group that consumed the complex preparation
«Gepasorbex» was within the biological reference interval, The same cannot be
said about the content of this vitamin in pigs of the II experimental and I control
groups, since their actual content was less than the minimum limit of the regulatory
interval by 4.3 % and 6.8 %, respectively.

At the age of 22 weeks 88 days, Il stage of fattening «Finisher», the retinol
contentin the blood serum of fattening young animals of the III experimental group
significantly exceeded the vitamin A content of the control group by 16.75 pg/ml
(p < 0.001) and was within the limits of the biological reference material.

It should be noted that at this age period, pigs of the II experimental group
consuming a commercial analog of the mycotoxin adsorbent significantly exceeded
the animals of the I control group by 6.16 pg/ml (p < 0.05) in terms of retinol
content in the blood serum, but the concentration of the latter in the animals of the
Il experimental group was lower than the minimum threshold of the reference
interval.

Table 5.17
Dynamics of vitamin content in blood serum of pigs, x + Sd
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Group, n = 10 / vitamin content Biological

Vitamin name I I1 111 reference
control experimental | experimental interval

age of pigs - 12 weeks (48 days)
Retinol (vitamin 4), | 25.16%£1.28 | 25.84+1.39 27.12+1.65 27.0-30.0
mcg/ml
Tocopherol 3.76+0.52 4.28+0.39 5.71+0.96" 5.7-6.4
(vitamin E), pg/ml
25-

hydroxycholecal- 25.42+1.54 | 25.75+1.38 31.05+2.12° | 30.0-32.0
ciferol

(vitamin D), ng/ml

age of pigs - 22 weeks (88 days)
Retinol (vitamin 4), | 36.13+1.82 | 42.29+1.67" | 52.88+1.95™ | 50.0-60.0
ug/ml
Tocopherol 5.02+0.37 5.64+0.29 6.62+0.54" 6.5-6.8
(vitamin E), pg/ml
25-

hydroxycholecal- 27.24+0.87 | 28.15+0.92 30.89+1.14" | 30.0-32.0
ciferol

(vitamin D), ng/ml

Given that retinol, in addition to its antioxidant function, stimulates the
growth of connective tissue «growth vitamin», weight gain is often reduced in the
presence of its deficiency (see Table 5.16). It has been postulated that decreased
levels of vitamin A in the liver are the result of T-2 toxin consumption [176] and,
as a result, decreased intestinal absorption of fat-soluble nutrients. In addition,
Hoehler D et al. suggested [190] that mycotoxins, by stimulating lipid peroxidation
of intestinal enterocytes, lead to damage that significantly contributes to impaired
retinol absorption. In our study, this phenomenon was clearly observed in pigs of
the control group.

In addition, aflatoxins in pigs' diets reduced serum tocopherol and retinol
concentration compared to the control and pre-test values and reduced the
concentration of tocopherol in the heart tissue, which was recorded with animals
of the first control group in the experiment.
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The concentration of tocopherol in pigs of the III experimental group at the
age of 48 days significantly exceeded the similar vitamin in animals of the I control
group by 1.95 pug/ml (p <0.05) and was recorded at the level of the biological
reference interval. A similar trend was observed at 12 weeks, where animals
(experimental group III) using the complex enterosorbent «Gepasorbex»
significantly exceeded pigs of the control group I by 1.6 pg/ml (p < 0.05) and were
within the biological reference interval.

It is worth noting that the concentration of 25-hydroxycholecalciferol within
the biological reference interval was recorded during the experiment in animals of
the IIl experimental group both at 48 days and at 88 days and exceeded their peers
of the I control group by 5.63 ng/ml (p < 0.05) and 3.65 (p < 0.05), respectively.

According to the research objective, we studied the fattening traits of pigs of
the experimental groups in accordance with their purpose when the animals
reached a live weight of 100 and 120 kg (Table 5.18).

The results of studies on the fattening qualities of young pigs of the
experimental groups, depending on the feeding of feed additives of mycotoxin
adsorbents, convincingly show that animals that used complex additives of
mycotoxin enterosorbents: Il and IIl experimental groups, respectively, 3.0
(p<0.01) and 6.0 (p < 0.001) days earlier reach a live weight of 100 kg compared
to their peers in the I control group. The values of average daily weight gain in pigs
of the II and IIl experimental groups that used a commercial analog of the
mycotoxin adsorbent and, in fact, the feed additive «Gepasorbex» were
significantly higher (p < 0,001) by 41.5 g and 67.7 g, respectively, in terms of feed
conversion for the second experimental group, which reached 2.94 kg, and for the
third experimental group - 2.85 kg, than the same indicator of animals of the first
control group, where the feed conversion was 3.39 kg.

Regarding fattening indices when the experimental animals reached 120 kg
of live weight, the results of the study revealed that the tendency for a probable
excess (p < 0.001) of animals of experimental groups Il and III in terms of average
daily gain was 47.3 g and 68.0 g relative to young pigs that did not use the addition
of mycotoxin enterosorbent in the main diet.

Table 5.18
Fattening traits of young pigs, n= 30, x + Sd
Purpose of the Age of reaching Average daily weight Feed
group live weight 100 gain at fattening conversion,
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kg, days facilities, g kg
live weight 100 kg
[ - control 161.7£0.56 826.6+7.66 3.39
II - experimental 158.7+0.80 868.1+5.96 2.94
[II - experimental 155.7+0.58 894.3+5.88 2.85
+/-1lto ] -3.0" +41.5™ -0.45
+/-1llto I -6.0™" +67.7" -0.54
live weight 120 kg
I - control 190.2+0.49 800.7+£5.46 3.50
II - experimental 184.2+0.48 848.0+£6.21 3.30
[l - experimental 180.7+0.32 868.7+5.26 3.22
+/-1lto ] -6.0" +47.3™ -0.20
+/-1llto I -9.5™ +68.0" -0.28

An identical numerical trend is noted in the case of the age of 120 kg live
weight, where animals of the Il and IIl experimental groups reach the expected live
weight 6.0 and 9.5 days earlier than their peers in the control group. At the same
time, they have significantly higher average daily weight gain compared to their
counterparts in the control group by 47.3 g (p <0.001) and 68.0 g (p <0.001),
respectively. Feed conversion at the lowest level was recorded in pigs of the III
experimental group - 3.22 kg, which is 0.28 kg less than the same value in pigs of
the I control group - 3.50 kg.

Thus, according to the results of the experiment, the complex action drug
«Gepasorbex» is able to remove mycotoxins, endogenous and exogenous toxic
substances of various nature without binding vitamins necessary for the vital
activity of animals, including pigs, which subsequently has an impact on improving
the fattening characteristics of pigs.

The experiment allowed us to draw attention to the effectiveness of the use
of the complex preparation «Gepasorbex» produced by Vetservisproduct in the
diets of fattening young animals in feeds contaminated with mycotoxins to increase
pig productivity. Animals that consumed feed containing mycotoxin adsorbents
showed an increase in live weight and their average daily weight gain relative to
animals in the control group, earlier reached weight conditions of 100 and 120 kg
with lower feed conversion, which significantly reduces the main cost item of farms
in terms of pig production technologies - «Feed». In addition, due to the complex

65




composition of Gepasorbex components that have undergone special multi-stage
processing, the product has a selective binding effect, which allows vitamins in the
feed to remain and be absorbed by the pig's body.

5.4.2. Impact of «Gepasorbex» on slaughter characteristics of
organisms. The study of the slaughter qualities of experimental animals was
carried out according to the relevant methodological recommendations of the
Institute of Pig Production and Animal Production of the National Academy of
Sciences of Ukraine [117, 128, 130]. To evaluate slaughter qualities, young animals
were selected for slaughter from the groups of fattening young animals when the
gilts reached a live weight of 100 and 120 kg in the amount of 10 heads of each
weight condition in the conditions of LLC «Tavrian Pigs», Kherson region. Then a
control slaughter was carried out with the subsequent determination of the
slaughter qualities of animals of the I - control and II, III experimental groups. The
control slaughter with carcass deboning was carried out according to generally
accepted methods [6, 90, 130].

When the appropriate pre-slaughter weight was reached, after slaughtering
the animals, the head was separated by a transverse incision perpendicular to the
vertebrae between the occipital processes and the first cervical vertebra, the limbs
- the front limbs along the lower border of the wrist joint, the hind limbs - along
the lower border of the jump joint. The carcasses were weighed and cooled for 24
hours at a temperature of + 2 to 4°C.

The following indicators were taken into account during slaughter: pre-
slaughter weight (after 24 hours of starvation); slaughter weight of a paired carcass
with skin, without limbs, without head and internal fat; slaughter yield (slaughter
weight expressed as a percentage of pre-slaughter weight); weight of a cooled
carcass without internal fat; carcass length (from the anterior edge of the pubic
fusion to the anterior edge of the first cervical vertebra); thickness of the ham
(above the spinous processes between the sixth and seventh thoracic vertebrae,
together with the thickness of the skin); area of the «muscle eye» (tracing the
contour of the cross-section of the longest back muscle - m. longissimus dorsi, at
the level between the first and second lumbar vertebrae); weight of the hind third
of the half-carcass (between the last and penultimate lumbar vertebrae).

Based on the assessment of the slaughter qualities of the experimental
groups of pigs (Table 5.19), it was found that when slaughtered with a live weight
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of both 100 kg and 120 kg, the highest value of the slaughter yield was
characterized by pigs of the IIl experimental group and outperformed their peers
of the I control group by 4.1 %, where the difference is statistically significant
(p <0.001) and 0.5 %, respectively.
Table 5.19
Slaughter qualities of young pigs depending on
from feeding the complex feed additive «Gepasorbex», x + Sd

Area of Weight of
The purpose Length of | Thickness the hind
Downbhole . the .
of the group, ield. o half of slices, 1 third of
n=10 yield, % carcass, cm mm «Musc ez the half
eye», cm
carcass, kg
pre-slaughter live weight 100 kg
I - control 71.1+0.76 | 94.6+0.58 | 18.2+0.89 | 36.8+0.34 | 10.9+0.32
Il - 75.0+0.62 | 96.7+0.69 | 15.2+0.51 | 39.2+0.29 | 11.4+0.17
experimental
II - 75.2+0.58 | 96.7+0.62 | 14.0+0.54 | 39.8+0.28 | 11.6+0.21
experimental
+/-1ltol +3.9™ +2.1" -3.0" +2.4™ +0.5
+/-1llto ] +4.1™ +2.1" -4.2™ +3.0™ +0.7
pre-slaughter live weight 120 kg
I - control 75.8+0.52 | 102.6+£1.07 | 26.2+0.74 | 42.9+1.02 | 14.3+0.14
Il - 76.2+0.58 | 103.1+1.25 | 19.1+0.62 | 43.4+0.98 | 14.7+0.16
experimental
II - 76.3+0.56 | 103.6£1.49 | 18.0+0.55 | 44.1+1.03 | 14.8+0.17
experimental
+/-1ltol +0.4 +0.5 -7.1™ +0.5 +0.4
+/-1llto ] +0.5 +1.0 -8.2"™ +1.2 +0.5"

An equally important indicator of meat quality of pigs is the length of the half-
carcass. In our studies, at a pre-slaughter live weight of 100 kg, animals of both the
II and III experimental groups had the highest value of this indicator - 96.7 cm,
which is 2.1 cm more than the same indicator of animals of the I control group
(p < 0.05). It is worth noting that at a pre-slaughter live weight of 120 kg, the
animals of the III experimental group dominated in terms of half-carcass length
and outperformed the control group by 1.0 cm, but the difference is statistically
insignificant.

The experimental animals of the III group, both at slaughter with a live weight
of 100 kg and 120 kg, were characterized by a thinner backbone by 4.2 cm and

67



8.2 cm, respectively, compared to the animals of the I control group (p < 0.001).

It is worth noting that absolute and relative changes in muscle and adipose
tissue are reflected in changes in the area of the «muscle eye», which is an
important criterion for assessing the meatiness of carcasses. According to the
results of numerous studies, it has been found that the area of the «muscle eye»
positively correlates with the yield of meat in pig carcasses. In the course of
research, it was found that when the live weight of 100 and 120 kg was reached,
the area of the «muscle eye» ranged from 36.8-39.8 cm? and 42.9-44.1 cm?in the
groups. The young animals of the IIl experimental group significantly exceeded the
animals of the I control group by the value of this indicator by 3.0 cm? at a pre-
slaughter live weight of 100 kg, at p < 0.001 and 1.2 cm at a pre-slaughter live
weight of 120 kg.

Regarding the weight of the hind third of the half-carcass, no significant
difference was found in the experimental groups, but a tendency to a higher weight
of ham was found in animals of the Il and III experimental groups, which during the
fattening period used mycotoxin adsorbents both «Gepasorbex» and a commercial
analog.

Thus, based on the above material, we note that the use of the mycotoxin
adsorbent «Gepasorbex» in the diet of young pigs of the III experimental group
resulted in their better slaughter qualities both at a live weight of 100 kg and
120 kg.

5.4.3. Influence of «Gepasorbex» on chemical properties of the
longissimus dorsi muscle. Currently, there is a trend in the pig industry to
increase meat yield with simultaneous improvement of pork quality. However,
most animals with high meat yields have an increased moisture content and, as a
result, flabbiness is recorded and the color intensity of meat raw materials
decreases, which causes unprofitability of the entire meat processing industry of
the country [126, 134, 137, 138].

From the carcasses of slaughtered animals of each of the three groups, 10
samples of the longest back muscle 400 g between the 9th-12th thoracic vertebrae
were taken [78, 104-107, 126-129].

To determine the chemical composition of the longest back muscle
(m. longissimus dorsi) in an independent laboratory of LLC «Expert Center
Biolights» was determined by mass fraction, %: moisture - by drying to a constant
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mass of the analyzed sample with quartz sand at a temperature of 103 + 2°C (DSTU
ISO 1442:2005 (gravimetric)); protein - by the Kjeldahl method followed by
photometric measurement of the degree of intensity of indophenol blue staining,
which is proportional to the amount of ammonia in the mineralized material
according to DSTU ISO 937:2005 (trimetric); fat - by extraction with petroleum
ether on a Soxhlet device according to DSTU ISO 1443:2005 (gravimetric)); ash -
by drying, charring and ashing the samples in a muffle furnace at a temperature of
550 = 25 °C according to DSTU ISO 936:2008 «Meat and meat products. Method for
determining the mass fraction of total ash». The performed research methodology
is included in the scope of accreditation for compliance with DSTU ISO/IEC
17025:2017 [80].

Evaluation of slaughter products shows (Table 5.20) that the chemical
properties of meat in animals depend on the purpose of the group in the
experiment. The analysis of the research results allows us to note that the mass
fraction of moisture in the meat of animals of all experimental groups was in the
range of 63.75-68.25 % at a pre-slaughter weight of 100 kg and 63.21-67.70 % at
a slaughter weight of 120 kg.

The value of the mass fraction of moisture was within the physiological norm,
but we found a significant difference between the groups of pigs in this indicator.
It should be noted that at a pre-slaughter weight of 100 kg and 120 kg, animals of
both the Il and III experimental groups had a significantly lower moisture content
in meat - 65.43 % and 63.75 % and 65.12 % and 63.21 %, respectively, than young
pigs of the I control group - 68.25 % at 100 kg and 67.70 - 120 kg, where the
differences are statistically significant (p < 0.001).

The presence of adipose tissue in meat is known to increase its caloric value,
contribute to tenderness and flavor. However, too much fat leads to a relative
decrease in protein content, as the nutritional value decreases [109].

Table 5.20
Chemical composition of the longest muscle of the back of pigs
(m. longissimus dorsi) depending on the feeding
of the complex feed additive, n= 10, x + Sd

Assignment of Mass share, %

groups moisture protein fat ashes

pre-slaughter live weight 100 kg
[ - control 68.25+0.389 | 19.08+0.331 | 11.65+0.473 1.02+0.029
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Il - 65.43+0.291 | 19.36+0.326 | 14.09+0.494 | 1.12+0.037

experimental

II - 63.75+0.382 | 21.92+0.390 | 13.05%0.362 1.28+0.022

experimental

+/-1lto -2.82™ +0.28 +2.44™ +0.10"

+/-1llto | -4.50™" +2.84™ +1.40" +0.26™
pre-slaughter live weight 120 kg

[ - control 67.70+£0.504 | 18.90+0.327 | 12.22+0.272 1.18+0.033

Il - 65.12+0.419 | 19.00+0.368 | 14.72+0.312 1.16+0.029

experimental

II - 63.21+0.480 | 21.75+0.340 | 13.65+0.278 1.39+0.027

experimental

+/-1lto ] -2.58™ +0.10 +2.5™ -0.02

+/-1llto ] -4.49™ +2.85™ +1.43™ +0.21™

The results of the analysis of the chemical composition of muscle tissue of
experimental animals showed that the highest fat content in meat was recorded in
pigs at a pre-slaughter live weight of 100 kg of the II experimental group at the
level of 14.09 %, which significantly exceeded the value of the same indicator of the
I control group by 2.44 % (p < 0.001). At a pre-slaughter live weight of 120 kg, pigs
of the II experimental group also had the highest mass fraction of fat - 14.72 %,
which significantly exceeded the peers of control group by 2.5 % (p <0.001). It
should be noted that in terms of the mass fraction of fat in meat, animals of the III
experimental group that consumed the complex additive of mycotoxin adsorbent
«Gepasorbex» occupied an intermediate position and the value of this indicator at
a pre-slaughter live weight of both 100 and 120 kg was at the level of 13,05 % and
13.65 %, which indicates the obvious caloric content and tenderness of meat raw
materials obtained from animals of this group while maintaining the mass fraction
of protein, which affects the nutritional value of meat.

An essential component of meat is proteins, consisting of essential and
nonessential amino acids [23]. Thus, when slaughtering animals with a live weight
of 100 kg, a higher content of the mass fraction of protein was observed in young
pigs of the Il experimental group - 21.92 %+0.390, which significantly (p < 0.001)
exceeded the same indicator of animals of I control group. A similar probable

predominance of pigs of the III experimental group relative to control animals by
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the value of this indicator was observed in the slaughter of young animals at a live
weight of 120 kg - by 2.85 %, where p < 0.001.

Regarding the mass fraction of ash, we note that in the meat of animals of all
experimental groups, itranged from 1.02-1.28 % at slaughter of 100 kg and slightly
more than 1.16-1.39 % - at 120 kg. According to this indicator, a significant
difference was found between the animals of the control group and their
counterparts from the experimental groups at a pre-slaughter weight of 100 kg.
Thus, it amounted to 0.10 % (p < 0.05) in the second experimental group, and
0.26 % (p < 0.001) in the third experimental group. At a pre-slaughter weight of
120 kg, a slightly different trend was observed. According to the ash content in the
meat of pigs of the control group and their analogues from the experimental
groups, a significant difference was found only in the animals of the III
experimental group - 0.21 % (p < 0.001), and the animals of the II experimental
group were 0.02 % inferior to the pigs of the control group, although the difference
was not statistically significant. Thus, under the condition of increased moisture
contentand a lower percentage of dry matter in meat obtained from pigs of the first
control group at slaughter of 100kg, a lower ash content was noted -
1.02 %=#0.029. At slaughter of 120 kg, a lower ash content of 1.16 %+0.029 was
inherent in the animals of the second experimental group.

According to the results of the experiment, it was found that the meat of
animals treated with the complex additive of mycotoxin adsorbent «Gepasorbex»
(Vetservisproduct LLC) is characterized by a higher protein content and lower fat
content compared to the meat of pigs of the Il experimental and I control groups.
With an increase in pre-slaughter live weight from 100 to 120 kg, the meat of
animals of all experimental groups showed a tendency to increase the content of
intramuscular fat due to a decrease in protein and moisture content. Thus, the
chemical composition of the meat of the animals of the experimental groups, both
at 100 kg and 120 kg slaughter, met the requirements for normal quality pork.

5.4.4. Effects of «Gepasorbex» on amino acid composition of muscle
tissue of individuals. The functional property and nutritional value of muscle
tissue is due to the presence of protein components in its composition. The special
value of protein compounds lies in the ability to serve as a source material for the
formation of important structural elements in the human body, in particular: blood
proteins, enzymes, hormones, tissues, etc.
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Due to its physiological characteristics, the human body is unable to
synthesize a number of essential amino acids, including isoleucine, leucine, lysine,
methionine, threonine, tryptophan, valine, and phenylalanine. These amino acids
are indispensable for tissue synthesis and must be supplied as part of proteins. In
turn, tyrosine can be partially replaced by phenylalanine, cystine by methionine,
arginine and histidine are partially synthesized by the human body, so these amino
acids, according to some authors, are considered conditionally essential amino
acids [108, 110].

The amino acid composition in the muscle tissue of pigs at pre-slaughter live
weight of 100 and 120 kg in the amount of 5 samples of each group was determined
by ion-exchange chromatography PV.BLS 7.2-04/10 using an automatic amino
acid analyzer T-339, Mikrotechna (Prague, Czech Republic) in an independent
laboratory of LLC «Expert Center «Biolights»» with preliminary hydrolysis of
muscle tissue proteins in an acidic environment. To assess the biological value of
meat, the amino acid index, which reflects the ratio of the content of essential
amino acids to their total amount, and the amino acid score (the basis for
calculating this indicator is the determination of the percentage of each of the
essential amino acids in food protein in relation to their content in protein, taken
as «ideal») were determined according to a generally accepted formula.

In order to determine the fullness of the protein under study, along with the
determination of the amino acid score, the limiting amino acid was also
determined. An amino acid is considered limiting only if its amino acid score is less
than 100 %.

To more fully determine the biological value of meat, we calculated the
protein-quality index, which is determined by the ratio of the essential amino acid
tryptophan to oxyproline (a nonessential amino acid).

Oxyproline was determined according to the current DSTU 50207-92 (ISO
3496-78). Tryptophan in meat was determined by the method of Spies and
Chambers (1949), as modified by Geller (1958) [6, 105].

In pigs, the balance of amino acids in the body is individual, since protein,
consisting of chains of amino acids, must be contained in the feed supplied to the
animals from the diet. The experimental animals in our experiment either did not
use or used different feed additives of mycotoxin adsorbents, so there are
differences in the amino acid composition of pig meat of the experimental groups
(Table 5.21).

72



Table 5.21

The content of essential amino acids at pre-slaughter live weight of 100 kg

in the longest back muscle of pigs (m. longissimus dorsi), g/100 g, x + SD

. . Assignment of groups,n=5
Amino acid
[ - control II - experimental | III - experimental

Alanine 1.20+0.001 1.32+0.002™ 1.35+0.003™
Arginine 1.19+0.001 1.22+0.002™ 1.30+0.001™
Histidine 0.78+0.002 0.88+0.004™ 0.92+0.002™
Glycine 0.86+0.001 0.94+0.003™ 0.96+0.001™
Aspartic acid 1.21+0.004 1.23+0.005™ 1.26+0.004™
Glutamic acid 1.52+0.007 1.78+0.011™ 1.92+0.014™
Proline 0.83+0.001 0.86+0.002™ 0.94+0.001™
Serine 0.84+0.002 0.88+0.002™ 0.98+0.003™
Tyrosine 0.81+0.001 0.87+0.003™ 0.93+0.002™
Cystine 0.78+0.002 0.76+0.008 0.87+0.004™
Total 10.02 10.74 11.43

Based on the results of the content of essential amino acids at a pre-slaughter
live weight of 100 kg in the longest back muscle of pigs, it was found that the
experimental groups of pigs that used mycotoxin adsorbents significantly
(p <0.001) prevailed in the value of essential amino acids in animals of the first
control group. As a result, the maximum amount of nonessential amino acids per
100 g of muscle tissue of the longest back muscle was recorded in animals of the III
experimental group - 11.43 g, the minimum - in pigs of the I control group at the
level of 10.02 g and the intermediate position belongs to pigs of the Il experimental
group - 10.74 g.

Further, according to the results of the test protocol, we studied the content
of essential amino acids at a pre-slaughter live weight of 100 kg in the longest
muscle of the pig's back (Table 5.22).

As a result of the evaluation of the amino acid composition of proteins of the
longest back muscle of pigs at slaughter of 100 kg, it was found that the maximum
value of essential amino acids was in the animals of the III experimental group,
which consumed a complex additive of mycotoxin adsorbent «Gepasorbex» -
9.11 g, and a lower amount of the same indicator is inherent in pigs of the [ control
group, where the total amount of essential amino acids is 6.84 g.
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Thus, 100 g of muscle tissue protein obtained from the carcasses of pigs of
the control group I contains 6.84 g of essential amino acids and 10.02 g of
nonessential amino acids; in the meat of pigs of the II experimental group, which
consumed a commercial analog of the mycotoxin adsorbent, essential amino acids
- 7.55g, and 10.74 g of substitutable amino acids; in the meat of the III
experimental group, pigs fed with the complex additive «Gepasorbex», contains
9.11 g of essential amino acids, 11.43 g of substitutable amino acids.

Table 5.22
The content of essential amino acids at pre-slaughter live weight of 100 kg
in the longest back muscle of pigs (m. longissimus dorsi), g/100 g, x + SD

) . Assignment of groups,n=5
Amino acid
[ - control Il - experimental [l - experimental

Valine 1.24+0.004 1.28+0.003™ 1.39+0.012™
Isoleucine 1.39+0.002 1.48+0.004™ 1.55+0.003™
Leucine 1.13+0.015 1.14+0.014 1.26+0.017™
Lysine 1.34+0.003 1.46+0.002™ 2.07+0.002™
Methionine 0.46+0.001 0.59+0.001™ 0.84+0.002™
Threonine 0.59+0.003 0.78+0.001™ 1.05+0.001™
Phenylalanine 0.69+0.002 0.82+0.002™ 0.95+0.011™
Total 6.84 7.55 9.11

Regarding the amino acid index (the ratio of essential amino acids to
nonessential amino acids), we note that the highest value was in pigs of the III
experimental group at 79.70 %, a slightly lower value was recorded in the meat of
animals of the Il experimental group - 70.30 % and the lowest value was inherent
in animals of the I control group - 68.26 % (Table 5.23).

Amino acids from feed are not fully absorbed in the body of animals. Only a
part of them is absorbed in the small intestine and participates in metabolic
processes, affecting productivity.

Table 5.23
Amino acid composition, ratio of essential to nonessential amino acids at
pre-slaughter live weight of 100 kg in the longest back muscle of pigs
(m. longissimus dorsi), g/100 g
Assignment of groups, n =5
[ - control ‘ IT - experimental | [l - experimental

Amino acid

74



Irreplaceable 6.84 7.55 9.11
Replaceable 10.02 10.74 11.43
Total 16.86 18.29 20.54
Amino acid index, %

(ratio of 68.26 70.30 79.70
essential /replaceable)

The undigested part of amino acids is excreted in the feces, moving peristally
to the large intestine. The digestibility of amino acids in the animal body depends
on a large number of factors, including: the component composition of the feed, its
production technology, the presence of mycotoxins that increase the amount of
unassimilated amino acids, the presence of anti-nutrients, the health of the animal,
etc.

The determination of the biological value of meat is associated with the
balance of its amino acid composition, since the most complete and objective
assessment of meat quality can be established only by determining the amino acid
composition of muscle tissue proteins, as well as the ratio of essential and
nonessential amino acids in it [32].

As noted by Pron E.V., Danilova T.N., Donskikh T.V. [116], the amino acid
composition of meat proteins depends on the sex, age of pigs, weight condition,
physiological state before slaughter, etc.

The results of the evaluation of the amino acid composition of muscle tissue
proteins at 120 kg slaughter are presented in Table 5.24. It should be noted that in
general, muscle tissue proteins of the experimental groups of young pigs are quite
similar in their amino acid composition.

According to the data of Table 5.24, as a result of the assessment of the amino
acid composition of muscle tissue proteins of the longest back muscle at 120 kg
slaughter of pigs, the highest content of essential amino acids was recorded in pigs
of the III experimental group - 10.41 g, the lowest content was observed in the
meat of peers of the I control group - 9.18 g.

Table 5.24
Amino acid content at pre-slaughter live weight of 120 kg in the longest
back muscle of pigs (m. longissimus dorsi), g/100 g, x + SD

) . Assignment of groups, n = 5
Amino acid

[II - experimental

[ - control ‘ II - experimental
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Valine 1.19+£0.002 1.23+0.003™ 1.21+0.001™
Isoleucine 1.16+0.002 1.17+0.001™ 1.19+0.002"
Leucine 1.73+0.017 1.70£0.014 1.74+0.015"
Lysine 2.42+0.003 2.44+0.002™ 2.51+0.002™
Methionine 0.59+0.001 0.56+0.001 0.62+0.002™
Threonine 1.15+0.003 1.17+0.001™ 1.16£0.001"
Phenylalanine 0.94+0.002 0.96+0.002™ 0.98+0.001™
Total essential

. . 9.18 9.23 10.41
amino acids
Alanine 1.18+0.001 1.19+£0.001" 1.22+0.001™
Arginine 1.67£0.001 1.63+0.004 1,78+0.006™"
Histidine 1.16+0.002 1.18+0.003™ 1.22+0.002"
Glycine 0.94+0.001 0.94+0.001 0.96+0.001™
Aspartic acid 2.31+0.004 2.31+0.005 2.31+0.004
Glutamic acid 3.57+0.007 3.61+0.005™ 3.58+0.012"
Proline 0.72+0.001 0.73+0.002" 0.73+0.001"
Serine 0.89+0.002 0.89+0.002 0.90+0.001"
Tyrosine 0.74+0.001 0.79£0.003™ 0.79+0.002™
Cystine 0.33+0.001 0.34+0.002" 0.34+0.002"
Total essential

. . 13.51 13.61 13.83
amino acids
Total amount of

_ _ 22.69 22.84 24.24
amino acids
Amino acid index, % 67.95 67.82 75.27

Determining the content of essential amino acids, the maximum amount of
13.83 g was obtained in the protein of pigs of the III experimental group, and the
minimum amount was found in animals of the I control group - 13.51 g.

As a result of thorough research into the basics of healthy human nutrition,
the FAO and WHO Joint Committee proposed a standard for the amino acid
composition of a product that would best meet the needs of the human body [50].
To compare the amino acid composition of the meat protein of the test samples of
the experimental groups with the reference, the so-called «ideal» protein, we
calculated the amino acid score according to the generally accepted formula.

The content of essential amino acids in the studied protein of meat raw
materials at slaughter in 100 kg of the experimental groups and in the "ideal"
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protein (mg/g) in terms of 100 g of protein is given in Table 5.25.

Table 5.25
Content of essential amino acids in protein, mg/g
The «ideal» Assignment of groups,n=5
) . protein
Amino acid ] I II [11
according to ] )
control experimental | experimental
FAO/WHO

Valine 50 50.6 51.0 53.7
Isoleucine 40 49.4 48.9 51.1
Leucine 70 71.8 71.6 71.2
Lysine 55 102.8 103.2 106.5
Methionine 35 36.6 37.3 38.2
Threonine 40 47.7 519 51.1
Phenylalanine 60 73.8 73.5 73.2

After the laboratory determination of the number of amino acids in the
protein samples under study, the amino acid score and limiting acid were
determined for each group of experimental animals. The calculation results are
presented in Table 5.26.

In order to determine the fullness of the protein under study, along with the
determination of the amino acid score, the limiting amino acid is also determined.
An amino acid is considered limiting only if its amino acid score is less than 100 %.

Table 5.26
Amino acid score, %
. i Assignment of groups,n=5
Amino acid
[ - control II - experimental [1I - experimental
Valine 101.2 102.0 107.4
[soleucine 1235 122.3 127.8
Leucine 102.6 102.3 101.7
Lysine 186.9 187.6 193.6
Methionine 104.6 106.6 109.1
Threonine 119.3 129.8 127.8
Phenylalanine 123.0 122.5 122.0
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The digital data in Table 5.26 convincingly show that the protein samples of
all experimental groups do not contain a limiting amino acid, in other words, the
amount of essential amino acids exceeds their content in the «ideal» protein.
Therefore, we state that the meat protein in young animals of all experimental
groups is complete.
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Fig. 5.7. Protein-quality index of meat of experimental groups of pigs at

slaughter of 100 and 120 kg

Notes: 1C - pigs of the first control group; 2D - animals of the second experimental group; 3D -
young pigs of the third experimental group.

For a more complete determination of the biological value of meat, it is worth
calculating the protein-quality index, which is determined by the ratio of the
essential amino acid tryptophan to oxyproline (a nonessential amino acid). Since
the amount of oxyproline in muscle tissue determines the content of connective
tissue proteins, the more of these proteins in meat, the lower its biological value.
The results for the protein—-quality indicator are shown in Fig. 5.7.

The maximum value of the protein-quality index at slaughter both at 100 kg
and 120 kg is characterized by animals of the III experimental group - 12.22 and
7.39, respectively.

According to the general zootechnical requirements, the protein-quality
index of meat of the experimental groups of pigs at slaughter with a live weight of
100 kg corresponds to high-quality pork. However, with age, the content of
connective tissue increases, and therefore, when slaughtering experimental groups

of pigs with a live weight of 120 kg, we observe a decrease in the protein—-quality
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index of meat raw materials due to an increase in the content of the substitutable
amino acid oxyproline and, accordingly, a decrease in the essential amino acid
tryptophan.

Thus, the above research results indicate that feeding pigs with mycotoxin
adsorbent in the form of a complex feed additive «Gepasorbex» prevents the
binding of vitamins, which, in turn, performing their coenzyme functions, affect the
absorption of amino acids in the intestine and, as a result, promote their
biosynthesis in muscle tissue. This justification is confirmed by the fact that the
amino acid index (the ratio of essential amino acids to nonessential amino acids) is
the highest in pigs of the III experimental group both at slaughter of 100 kg -
79.70 % and at slaughter of 120 kg - 75.27 %, and the protein-quality index (the
ratio of tryptophan to oxyproline) is 12.22 and 7.39, respectively

Thus, it can be argued that animals consuming the «Gepasorbex» feed
additive accumulate the most amino acids in their bodies.

5.4.5. Impact of «Gepasorbex» on fatty acid composition of meat of
organisms. In order to fully biologically evaluate the meat of the experimental
groups of pigs, it is necessary to analyze the fatty acid composition. The nutritional
value of meat depends on the lipid composition of muscle tissue, since it is the lipids
of meat that provide its specific taste, biological value and juiciness [3, 83, 84].

The fatty acid composition of the studied meat samples in the amount of 5
units of each group of pigs (I - control, II - experimental, III - experimental) at the
pre-slaughter live weight of 100 kg and 120 kg was determined in an independent
laboratory of LLC «Expert Center «Biolights» in accordance with DSTU 1SO 5508 -
2001 «Fats and oils of animals and plants», DSTU ISO 5509-2002 «Analysis by gas
chromatography of fatty acid methyl esters» [35, 36].

The results of the laboratory study on the content of saturated fatty acids in
the meat of experimental animals at slaughter of 100 and 120 kg are shown in Fig.
5.8.
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Fig. 5.8. Dynamics of saturated fatty acids content in meat of experimental

groups of pigs at different weight conditions

Notes: 1C - animals of the first control group; 2D - pigs of the second experimental group; 3D
fattening cattle of the third experimental group.

The digital data of the graphs on the change in the content of saturated fatty
acids in the meat of the experimental groups of pigs at slaughter of the latter with
a live weight of 100 and 120 kg indicates that the content of palmitic fatty acid in
the meat of experimental pigs increases with age, its content varies at slaughter of
100 kg - 15.82-16.72 %, and at 120 kg - 23.0-24.8 %.

Regarding stearic acid, which serves as a storage of energy reserves, we note
that its content at slaughter of 100 kg in the experimental groups of pigs was at the
level of 17.15-17.31 %, and at slaughter of 120 kg the value of the indicator
decreased slightly, which is obvious, and ranged from 10.70-11.60 %.

Since behenic acid is mainly found in plant products, the results of laboratory
analysis in the meat of animals of the experimental groups revealed its insignificant
amount, which corresponds to the normative indicators and ranged from 0.02-
0.04 % - at slaughter of 100 kg and 0.04-0.05 % - at slaughter of 120 kg. With an
increase in its amount in products of animal origin, the latter can increase the level
of cholesterol in human blood [38].

Thus, our research has established that the total content of saturated fatty
acids in animals of the III experimental group, which consumed a complex additive
of mycotoxin adsorbent «Gepasorbex» at slaughter of 100 kg was within the
physiological norm, but higher than in other experimental groups and amounted to
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33.93 %, which is 0.22 % more than in animals of the II experimental group and
0.77% more than in control pigs. A similar trend persists at the slaughter of 120 kg
pigs, which probably indicates a positive effect of the feed additive on the
biosynthesis of lipids in the muscle tissue of the pig body.

The next step in determining the effect of the complex additive «Gepasorbex»
on the fatty acid composition of pig meat was to study unsaturated fatty acids.

The results of the laboratory study on the content of unsaturated fatty acids
in the meat of experimental animals at slaughter of 100 and 120 kg are shown in
Fig. 5.9.
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Fig. 5.9. Dynamics of saturated fatty acids content in meat of experimental

groups of pigs at different weight conditions

Notes: 1C - animals of the first control group; 2D - pigs of the second experimental group; 3D
fattening cattle of the third experimental group.

According to the figure, it was found that the highest content of unsaturated
fatty acids in adipose tissue (within the physiological norm) was in young pigs of
the III experimental group at slaughter of 100 kg - 36.14 % and slightly decreased
at slaughter of 120 kg - 36.12 %, and the lowest in animals of the II experimental
group - 35.25 % at slaughter of 100 kg and 35.39 % at slaughter of 120 kg.

Based on the analysis, we conclude that, in general, the content of linoleic,
linolenic, and arachidonic acids in the first control and experimental groups is
satisfactory both at slaughter of 100 kg and 120 kg. However, our experiment has
shown that the fatty acid composition of meat from pigs that did not use mycotoxin
adsorbents during feeding is unbalanced. It is proved that in order to obtain high-
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quality balanced adipose tissue, it is necessary to organize the feeding of animals
with feed additives that bind and remove mycotoxins from the intestine, as well as
positively affect the biosynthesis of fatty acids in the pig's body.

5.4.6. Effects of «Gepasorbex» on macronutrient composition of meat of
individuals. The composition of the meat of pigs of the experimental groups at
slaughter of 100 and 120 kg was studied for the content of macronutrients, in
particular calcium and phosphorus (calcium - by the trilonometric method;
phosphorus - by the photometric method using an electrophotometer of the KFC-
3 brand). The spectral analysis data are shown in Fig. 5.10.

| | 115
phosphorus, mg 114
@ ———— 11
Q
— 13
calcium, mg 12
11
[ { 116
phosphorus, mg 116
. —————— ¥
o
a | 13
calcium, mg s 12
b 12
0 20 40 60 80 100 120 140

M3 ®2[ 1K

Fig. 5.10. Calcium and phosphorus content in pig meat 100 g, mg

Notes: 1C - animals of the first control group; 2D - pigs of the second experimental group; 3D
fattening cattle of the third experimental group.

The analysis of the results shows that the meat of pigs from all three groups
has a fairly good macronutrient composition in terms of the content of the minerals
studied. The content of these nutrients in the meat of all groups was almost the
same both at slaughter of 100 kg and 120 kg. For example, the calcium content
varied within the groups at 100 kg slaughter - at the level of 12-13 mg, and 120 kg
- 11-13 mg. As for phosphorus, the situation is as follows: 116 mg was typical for
all experimental groups at 100 kg slaughter, 112-115 mg - at 120 kg.

Thus, as a result of the study, we conclude that complex feed additive of
mycotoxin adsorbent «Gepasorbex» in a particular case did not affect the content
of calcium and phosphorus in animal meat at slaughter of 100 kg, 120 kg.
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5.4.7. Methodology for using «Gepasorbex» to boost young stock
productivity. Methods of controlling mycotoxins are currently undergoing a
significant evolution, which has resulted in the use of bentonites and
aluminosilicates, which are active against only a few mycotoxins, to the use of
modified glucomannans, which strongly and quickly adsorb almost all mycotoxins
known to date. Due to the urgency of the problem, the purpose of the research was
to study the effectiveness of using different doses of the complex drug
«Gepasorbex» produced by Vetservisproduct in the diets of young pigs in fattening.

The well-known method of using the complex drug «Gepasorbex» as a
sorbent of mycotoxins to increase the productivity of pigs of different technological
groups is used in constant doses, despite the duration of use [63, 65, 206].

Thus, the drug «Gepasorbex» after 30 days of normative use at a dose of 1.2-
2.0 kg/t is used in a reduced dose by 50 % - 0.6-1.0 kg/t, with an average level of
contamination with mycotoxins of feed. Animals of the first control group
consumed the basic diet during the fattening period; pigs of the second
experimental group were administered the mycotoxin sorbent «Gepasorbex» in the
basic diet at a dose of 1.2-2.0 kg/ton of feed (standard dose at an average level of
contamination); young pigs of the third experimental group were administered the
complex preparation «Gepasorbex» in the basic diet at a dose of 0.6-1.0 kg/ton of
feed.

Thus, we emphasize that after 30 days of normative use, the normative dose
was reduced by 50 %, and other technological factors of feeding and housing were
identical for all experimental groups of pigs.

Itis worth noting that the main feed was used to feed pigs in the experimental
groups and was recognized as slightly toxic according to laboratory tests. The issue
of profitability in livestock farming is key to developing new strategies for feeding
farm animals. In a period of fluctuating raw material prices and purchase prices for
animal products, producers must be provided with effective solutions to optimize
costs and increase animal productivity.

The results of fattening young pigs of the experimental groups with the use
of the complex preparation «Gepasorbex» are presented in Table 5.27.

It should be added that the young animals of all groups, when put on
fattening, after the equalization period had almost the same live weight in the range
of 33.6-34,6 kg at the age of 90 days. During the fattening period, the young animals
of the experimental groups that consumed feed contaminated with mycotoxins,
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which contained mycotoxin sorbent or did not contain it, differed in the duration
of their stay on fattening
Table 5.27
The results of fattening young pigs with the use of the complex preparation
«Gepasorbex», x + Sd

) Animal Group, n = 40
Indicator

I 11 I11
Assignment of groups control experimental | experimental
Dosage of the drug per 1 ton of

- 1.2-2.0 0.6-1.0
feed, kg
Live weight of a piglet when put 34.1 33.6 34.6
on fattening, kg +0.45 +0.50 +0.44
Age of reaching live weight 100 187.6 178.6 175.3
kg, days +3.22 +1.90" +2.00™
Average daily weight gain during 675.2 749.4 766.7
fattening, g +8.92 +5.88™ +6.15™
Feed conversion, kg 3.23 3.15 3.12
Preservation at fattening, % 92.5+1.00 97.5+0.89 95.0+0.88

The young pigs of group I, which consumed the main feed, were fed longer -
97.6 days, and thus were significantly inferior in this indicator to the experimental
groups: animals of group II by 9 days (p<0.01) and group IIl by 12.3 days
(p < 0.01). This difference affected the overall age of reaching live weight100 kg, so
young animals of the II and IIl experimental groups, which were fed with the
complex preparation «Gepasorbex» at a dose of 1.2-2.0 and 0.6-1.0 %, reached live
weight100 kg in 178.6 and 175.3 days, respectively.

The presence of sorbents in the feed used for fattening young animals led to
higher average daily gains, respectively, animals of the second group had a value of
this indicator at the level of 749,4 g, which is 11 % higher than the control group
(p <0.001) and animals of the third group -766,7 g, which is 13.6 % higher than
the control. Higher average daily gains led to a decrease in feed conversion by
young animals of the experimental groups.

Similar results were obtained when the animals of the experimental groups
reached a live weight of 120 kg.

Thus, «Gepasorbex», which was introduced into the composition of feed
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(contaminated with mycotoxins) for fattening young animals, contributes to the
improvement of fattening qualities. Higher average daily gain rates, while saving
the drug itself, were obtained in pigs fed with 0.6-1,0 kg per ton of the complex
drug «Gepasorbex» (after 30 days of standard use, the dose was reduced by 50 %
(0.6-1.0 kg/ton), which is in contrast to the prototype where the standard
introduction to the diet is 1.2-2.0 kg/ton, with an average level of mycotoxin
contamination.

In order to increase productivity, prevent gastrointestinal diseases, increase
the natural resistance of fattening young animals and increase the efficiency of pork
production in industrial complexes, it is recommended to introduce the complex
drug «Gepasorbex» in the composition of complete feed in the specified
proportions. After 30 days of constant use of the drug, it is possible to reduce the
standard dose of its administration without reducing productivity and therapeutic
effect for fattening young pigs.

5.5. Enhancing productivity with the feed additive «Perfectin».

It has been proven that if phytogenic substances are included in the diet of
animals in the right combination and dosage, the livestock producer receives
significant benefits. First of all, phytogens control the state of intestinal microflora,
preventing the occurrence of gastrointestinal disorders, which, in turn, smooths
out immune stress in animals. In addition, phytogenic substances, due to their
physical and chemical properties, can significantly change the sensory and
olfactory characteristics of animal feed [54, 103, 146, 152]

This necessitates the search for optimal, natural growth stimulants for
fattening pigs. The effect of the feed additive «Perfectin» produced by Vetpharm
LLC, Ukraine (additional information - registration certificate AV-07088-04-17
dated 25.07.2017, ANNEX G) on the productive traits of pigs was studied

The aim of the research was to study the productivity of young pigs during
the fattening period up to 100 and 120 kg depending on the feeding of this feed
additive. To achieve this goal, 2 groups of experimental fattening pigs of 40 heads
each were formed: pigs of the control group received the main diet - feed of own
production using premixes produced by «PC Alternative» LLC; young pigs of the
experimental group received the feed additive «Perfectin» in the form of a powder
in the amount of 2 kg per ton of feed, in addition to the main diet. The study of
fattening and slaughter qualities of experimental animals was carried out
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according to the relevant methodological recommendations of the Institute of Pig
Production and Animal Production of the National Academy of Sciences of Ukraine
[104-107,126-129].

Live weight, kg

Age, months

«=@==And the control one = ==@==|| experimental

Fig. 5.11. Dynamics of live weight of fattening pigs depending on
from feeding the feed additive «Perfectin», kg

The conducted studies have established (Fig. 5.11) that the use of the feed
additive «Perfectin» in the specified amounts contributes to better growth of
experimental young pigs in the age aspect. According to the results of the research,
when put on fattening, the live weight of young pigs of both experimental groups
was almost the same, the advantage in favor of the second experimental group was
0,7 kg, where the difference is not statistically significant.

At the age of 4 months, pigs of the Il experimental group had an advantage in
live weight - 56.1+0.28 kg and outperformed the peers of the I control group by
this indicator at 2,5 kg, with p < 0.001.

A similar trend was observed at the age of 5 months, where a statistically
significant difference in live weight in favor of pigs of the second experimental
group was 3,9 kg (p < 0.001) compared to pigs of the first control group.

Regarding the six-month age period, we note that the animals of the second
experimental group significantly exceeded the young pigs of the control group in
terms of live weight at 7,2 kg (p < 0.001).

Live weight in pigs of the II experimental group at seven months of age
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dominated over the analogues of animals of the I control group with a significant
difference of 6.2 kg at p < 0.001.

Thus, the results of age-related changes in live weight in the experimental
groups of pigs give a clear vision that feeding the feed additive «Perfectin»
contributes to an increase in live weight at the age of 4-7 months, as was the case
with fattening young pigs of the second experimental group.

Since the growth rate of pigs at an early age affects their fattening and meat
quality [23, 118, 141], the effectiveness of the feed additive «Perfectin» on
improving the fattening traits of young pigs was investigated (Table 5.28).

The figures in the table show that animals in the second experimental group
reached a live weight of 100 kg and 120 kg 9.3 and 4.7 days earlier, respectively,
compared to their peers in the first control group, with p < 0.01.

According to the values of average daily gain on fattening, the young pigs of the II
experimental group significantly exceeded the animals of the I control group
by50 g at a live weight of 100 kg and 27.9 g at a live weight of 120 kg, where the
difference is statistically significant (p < 0.001). Regarding the feed conversion
rate, the advantage, as expected, belongs to the animals of the second experimental
group - 3.16 kg vs. 3.32 kg at a live weight of 100 kg and 3.46 kg vs. 3.61 kg when
the animals reached a live weight of 120 kg relative to the analogues of the first
control group. It is postulated that feeding the feed additive «Perfectin» has a
positive effect on increasing the fattening traits of young pigs.

Table 5.28

Fattening traits of young pigs depending on
from feeding the feed additive «Perfectin», n = 40, x + SD

. . Average daily
Assignment of Early maturity, . ) _ Feed
weight gain during .
groups days . conversion, kg
fattening, g
when reaching a live weight of 100 kg
[ - control 179.6+2.46 776.7+£7.96 3.32
II - experimental 170.3+2.93 826.7+6.25 3.16
+/-1lto -9.3* +50.0™ -0.16
when reaching a live weight of 120 kg
[ - control 189.2+0.48 782.5+4.23 3.61
II - experimental 184.5+0.36 810.4+3.02 3.46
+/-1lto ] -4.7" +27.9™ -0.15
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Then the pigs of the experimental groups were selected for slaughter to
evaluate their slaughter traits [87, 130]. Evaluating the slaughter qualities of the
experimental groups of pigs (Fig. 5.12), it was found that the highest value of
slaughter yield was characterized by pigs of the Il experimental group -
75.0£0.62 % and outperformed their peers of the I control group by 3.9 %, where
the difference is statistically significant (p < 0.01).
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Fig. 5.12. Slaughter yield of experimental groups of pigs by their
pre-slaughter weight of 100 and 120 kg, %
At a pre-slaughter weight of 120 kg, the advantage in slaughter yield was
0.5 % in pigs of the second experimental group (the difference is statistically
insignificant).
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Fig. 5.13. Carcass length of the experimental groups of pigs according to their
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pre-slaughter weight of 100 and 120 kg, cm
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Fig. 5.14. Fat thickness of the experimental groups of pigs according to their
pre-slaughter weight of 100 and 120 kg, mm

Based on the studies conducted, at a pre-slaughter live weight of 100 kg and
120 kg of young pigs, animals of the second experimental group had the highest
value of this indicator - 96.7 cm and 104.2 cm, which is 2.1 and 1.1 cm more than
the same indicator of animals of the first control group (p < 0.05), but in the second
case the difference is statistically insignificant (Fig. 5.13).

Experimental animals of group II at a pre-slaughter weight of 100 kg were
characterized by thinner fat compared to animals of the first control group by 3.6 %
(p<0.01).

Taking into account the global trend to increase the realizable live weight of pigs,
we studied the effect of feeding the feed additive «Perfectin» on the thickness of the fat
at a pre-slaughter live weight of 120 kg. According to the results (Fig. 5.14), animals of
the second experimental group that consumed the additive showed a tendency to
reduce the thickness of the fat by 2.2 mm compared to pigs of the first control group,
the difference is not significant.

It is worth noting that absolute and relative changes in muscle and adipose
tissue are reflected in changes in the area of the «muscle eye», which is an
important criterion for assessing the meatiness of carcasses.
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Fig. 5.15. The area of the «muscle eye» of the experimental groups of pigs
according to their pre-slaughter weight of 100 and 120 kg, cm?

According to the results of numerous studies, it was found that the area of the
«muscle eye» positively correlates with the yield of meat in pig carcasses. Thus,
when reaching a live weight of 100 kg and 120 kg, the area of the «muscle eye»
ranged from 36.8-39.2 cm? and 43.8-44.3 cm?, respectively (Fig. 5.15). The young
animals of the second experimental group significantly exceeded the animals of the
first control group by the value of this indicator at a live weight of 100 kg by 2.4
cm?, atp < 0.001, and at 120 kg - by 0.5 cm?, where the difference is not significant.

Regarding the weight of the hind third of the half-carcass (Fig. 516), no
significant difference was found in the experimental groups, but a tendency to a
higher weight of ham was found in animals of the second experimental group,
which consumed the feed additive «Perfectin» during the fattening period

Summarizing the above, we indicate that the use of the feed additive
«Perfectin» in the diet of young pigs of the II experimental group resulted in their
better growth, fattening and slaughter qualities.
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Fig. 5.16. Weight of the hind third of the carcass of the experimental groups
of pigs according to their pre-slaughter weight of 100 and 120 kg, kg

It is worth noting that the meat productivity of pigs is determined by both
quantitative (meat and fat yield) and qualitative indicators. The latter are based on
the quantitative ratio, the degree of formation of muscle and adipose tissue, as well
as the presence of highly balanced components in the diets of animals, in particular:
premixes, probiotics and feed additives [23, 28]. Since the meat of pigs whose diets
include various feed additives has a complex of histo-morphological features that
determine its degree of maturity, pigs at the same age period produce meat raw
materials of different histo-morphological composition

During the control slaughter of animals weighing 100 and 120 kg, muscle
tissue samples of the longest back muscle were taken in the amount of 10 pieces
from each group, 2x2x2 cm? in size, which were immediately fixed in a 10 %
solution of neutral formalin for one day. Then, for further storage, the samples were
transferred to a 5% solution of neutral formalin. Histological preparations and
their analysis were performed according to generally accepted methods [1, 50, 97,
99, 137]. Sections of samples for the study were obtained on a freezing microtome
MZ-2. The analysis of the obtained sections and their photographs were made on
a fluorescence microscope «Axiolmager.Al» (Carl Zeiss, Germany) using EC «Plan-
Neofluar» lenses 20x0.50 and 40x0.75 under the conditions of «Expert Center
«Biolights» LLC. The diameter of muscle fibers and the ratio of structural
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components of the tissue were determined according to the method of M. S. Koziya
and V. O. Ivanov [97, 99].

Based on the studies, it was found that the histological structure of muscle
tissue of pigs when they reach a pre-slaughter live weight of 100 and 120 kg differs
depending on the feeding of the feed additive «Perfectin» (Table 5.29).

The analysis of the histological structure of the longest back muscle of pigs of
the studied groups at a pre-slaughter live weight of 100 kg proved that feed
additives along with genotype are powerful factors that form and determine the
specificity of somatic muscles.

Table 5.29
Histological structure of the longest back muscle of the experimental groups
of pigs depending on the feeding of the feed additive «Perfectin», x + SD

. The ratio of structural components of the fabric,
Group, Muscle fiber %
n=10 diameter, um
parenchyma stroma
at a pre-slaughter live weight of 100 kg
I 34.1+0.41 72.5+0.53 27.5+0.43
I 35.320.32 74.1+0.45 25.9+0.54
+/-1ltol +1.2° +1.6" -1.6"
at a pre-slaughter live weight of 120 kg
I 38.61+0.44 70.14+0.72 29.6+0.32"
11 37.2+0.38 75.2+0.58 24.8+0.27
+/-1ltol -1.4" +4.8™ -4.8™

[t should be noted that the animals of the second experimental group have
a significant advantage in terms of muscle fiber diameter, where the difference is
1.2 um and is statistically significant (p < 0.05).

Studies have shown that the actual growth of muscle tissue parenchyma
decreases and amounts to 72.5 % in animals of the first control group, compared
to young pigs of the second experimental group - 74.1 %, where the difference is
statistically significant (p < 0.05), and the amount of stromal component in the
longest muscle of pigs of the first control group increases due to the development
of a network of collagen fibers and amounts to 27.5 %, which is significantly higher
than the percentage of stroma of the longest muscle of pigs of the second
experimental group by 1.6 % (p < 0.05).
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The micrographs demonstrate a variety of muscle tissue structure in the
experimental groups of pigs depending on the feeding of the feed additive
«Perfectin». Thus, there is a pronounced dynamics due to changes in the thickness
of muscle fibers in the direction of their thickening (Fig. 5.17, 5.18).
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Fig. 5.17. Transverse section of the Fig. 5.18. Transverse section of the
longest back muscle of the control longest back muscle of 11
group I experimental group

At a pre-slaughter live weight of 120 kg, the following picture is observed
(Fig. 5.19, 5.20): feeding «Perfectin» to pigs of the Il experimental group promotes
stimulation of skeletal muscle myocytes, which is clearly confirmed by the fact of
increasing parenchyma by 4.8 % at p < 0.001, compared to control counterparts
and their active growth due to acceleration of cellular metabolism, the so-called
assimilating parenchyma.

This triggers the mechanism of utilization of previously accumulated
nutrients. In addition, the drug «Perfectin» helps to dilate blood vessels and
saturate muscle cells with oxygen. This, in turn, gives the meat a more intense color,
and the fibers become more elastic.
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Fig. 5.19. Transverse section of the Fig. 5.20. Transverse section of the
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longest back muscle of the control longest back muscle of the second
group I experimental group

Regarding the thickness of muscle fibers, it should be noted that the
dominant position in this indicator by 1.4 um (p < 0.05) was in the animals of the
first control group compared to the animals of the second experimental group.
Obviously, the stromal component was also higher in pigs of the first control group
by 4.8 % (p < 0.001) compared to their peers of the second experimental group.

Thus, based on the histological studies of the longest back muscle of pigs of
the experimental groups, it was found that feeding the feed additive «Perfectin»
promotes the growth of muscle fibers in animals, and the meat obtained from
young pigs of the second experimental group is characterized as lean.

The results of the research allow us to assert that with the introduction of
«Perfectin» per 1 ton of feed into the main diet of fattening young animals -2 kg, it
is possible to increase the average daily gain at a live weight of 100 kg by 50.0 g, at
a live weight of 120 kg - 27.9 g, reduce feed consumption at a live weight of 100 kg
by 0.16 kg, at a live weight of 120 kg - 0.15 kg, resulting in a live weight of 100 kg
and 120 kg being achieved 9.3 and 4.7 days earlier. With the use of the feed additive
«Perfectin» due to better synthesis of muscle tissue, it is possible to increase meat
qualities, in particular: slaughter yield at a live weight of 100 kg by 3.9%, at a live
weight of 120 kg - 0.5 %, carcass length at a live weight of 100 kg at 2,1 cm, at a live
weight of 120 kg - 1.1 cm, muscle eye area at a live weight of 100 kg by 2.4 cm?, at
a live weight of 120 kg - 0.5 cm?. In turn, the meat obtained from animals of the

second experimental group (OR + «Perfectin») was characterized by better quality
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indicators and is characterized as lean.

5.6. Improving productivity through combined use of «Pro-Mac» and
«Ultimade Acid» preparations.

Modern industrial pig farming is based on the principle of a technological
conveyor aimed at maximizing benefits in the shortest possible time, and does not
sufficiently take into account the natural balance of physiological needs and
capabilities of a living organism. Thus, the stress load inherent in the very essence
of modern technology of productive livestock breeding leads to a decrease in
profitability, an increase in the cost of obtaining a unit of production, an increase
in the cost price and causes significant economic damage. Prevention and
elimination of the negative effects of stress on the body is an urgent task of animal
husbandry [28, 131, 132].

Taking into account the relevance of this issue and the interest of
practitioners, the aim was to study the influence of technological features of piglets
during the growing and fattening period on their productive traits (live weight,
average daily gain, preservation rate), taking into account the factor of complex use
of «Pro-Mac» and «Ultimade Acid» (manufactured by Kanters Special Products BV,
the Netherlands) in their feeding.

According to the manufacturer, the «Pro-Mac» stress corrector contains a
complex of vitamins, amino acids, trace elements, herbal supplements and essential
oils that have a multifaceted effect on almost all body systems, stimulating their
activity. As a result, they provide a good start for young pigs and high growth
energy during fattening, helping to effectively «launch» the digestive, immune,
hormonal and nervous systems and maintain them under stressful conditions in
industrial technology (for more information, see registration certificate AA-
05695-04-15 of 25.02.2015, Annex K).

«Ultimade Acid» is a complex of organic acids: formic, propionic, lactic,
sorbitolic, whose main function is to lower the pH of the stomach, stimulate enzyme
formation, prevent the reproduction of E. coli and Salmonella, antifungal and
antimycotoxic effects, activation of growth and development of small intestinal villi
at all periods of cultivation (additional information - registration certificate AA-
05696-04-15 dated 25.02.2015, Annex L).

In order to test the integrated use of heterogeneous drugs, a scientific and
economic experiment was conducted on suckling piglets, piglets at the first stage
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of growing and fattening young pigs in the conditions of «Tavrianski Svini» LLC,
Kherson region. The total number of pigs to be studied was 1761 heads. According
to the research scheme, it was planned to evaluate the productive effect of «Pro-
Mac» and «Ultimade Acid» both independently and in combination. The
experimental pigs were divided into two groups: I - control group - pigs were
reared according to the basic technology of using water-soluble additives «Pro-
Mac» and "Ultimade Acid" during weaning, when transferred to growing and
fattening, namely four days before weaning (transfer), «Pro-Mac» was
administered through the feeding system and within seven days after weaning
(transfer), «Ultimade Acid» was administered through the feeding system; II -
experimental group - pigs were reared according to the basic technology, but for
young animals simultaneously used the drugs «Pro-Mac» and "Ultimade Acid",
which were introduced into the water supply system for piglets (farrowing shop)
with the help of a mediator every other day in turn, four days before weaning
(transfer) and seven days after weaning (transfer) of piglets (growing and fattening
shop). The drugs were introduced into the water supply system using a Dozatron
mediator at a dose of 1 liter per 1000 liters of drinking water.

Superstarter feeds and protein-mineral-vitamin supplements produced by
PC Alternative LLC were used to feed suckling pigs and balance the diets of young
animals during growing and fattening. Animal housing during the suckling period,
growing and fattening had no significant design and technological features.

In experimental piglets from weaning to 90 days of age using «Pro-Mac» and
«Ultimade Acid», the value of average daily gain, g and preservation, %, were
studied according to generally accepted methods [87]. The study of fattening
qualities early maturity, days, average daily gain, g, feed conversion, kg of
experimental animals when they reached pre-slaughter live weight of 100 and
120 kg was carried out according to the relevant methodological recommendations
of the Institute of pig production and animal production of the NAAS of Ukraine [104-
107, 126-129]. To evaluate slaughter qualities, young animals were selected for
slaughter from the groups of fattening young animals when they reached a live
weight of 100 and 120 kg in the amount of 5 heads of each weight condition, and
then a control slaughter was performed with further determination of the
slaughter qualities of animals of the I - control and II - experimental groups. The
control slaughter with deboning of carcasses was carried out according to generally
accepted methods [117, 128, 130].
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The quality of carcasses was assessed by their morphological composition by
complete deboning and gutting of carcasses of each group of pigs, after their
preliminary cooling to a temperature of +4°C for 24 hours. The percentage yield of
muscle, adipose, and bone tissue was taken into account according to generally
accepted zootechnical methods [130].

It is now well known that piglet weaning weight and growth rates in the first
7-10 days after weaning have a significant impact on feed efficiency throughout
the piglet's life until slaughter. That is why, during this period, it is necessary to
ensure high average daily weight gain and piglet health. The results of growing
experimental piglets from weaning to 90 days of age using «Pro-Mac» and
«Ultimade Acid» are presented in Table 5.30.

Table 5.30
Results of growing experimental groups of pigs, x + Sd
) Group
Indicator +1ltol
| II

Number of goals at weaning
(28 days), heads 890 890 -
Live weight of piglets at weaning,
kg 8.12+0.32 8.08+0.30 -0.04
Number of goals at the age of 90
days, heads 823 858 +35
Live weight of piglets at the age of
90 days, kg 32.81+0.20 37.88+0.24 +5.07™
Average daily weight gain, g 405.00+5.3 489.00+4.5 +84.00™
Preservation, % 92.47+1.60 96.40+£1.80 +3.93"

At weaning, the live weight of the piglets of the experimental groups was
almost the same, the difference in favor of the piglets of group II was only 0.04 g
(the difference is not statistically significant). When studying this issue and
observing the behavior and condition of piglets of both experimental groups, it
should be noted that piglets of group I established hierarchical relationships with
each other for a long time, unlike piglets of group II. Therefore, we state that the
animals of the second group have better nest fusion in the rearing area. During the
period of stay of the experimental piglets in the growing area, we note a significant
decrease in live weight in animals of group I by 5.07 kg compared to the
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experimental young animals of group II (p < 0.001).

It should be noted that animals of group I had a reduced feed intake; during
the first days after transferring them to the growing area, unlike their counterparts
of the second group, they consumed feed better. This fact also influenced the
increase in average daily weight gain in piglets of group II, equal to 489 g, which is
84 g more than in young animals of group I (p < 0.001). In terms of the safety of
young animals during growing, a higher rate was found in group Il - 96.40 %, which
is 3.93 % more than in group I (p < 0.05).

According to the results of the conducted research, it was found that the
growth rate of pigs at an early age affects their fattening, slaughter and meat traits.
In this regard, we studied the effectiveness of the use of feed additives «Pro-Mac»
and «Ultimade Acid» in their complex application to improve the fattening traits of
young pigs (Table 5.31).

Table 5.31
Fattening traits of experimental groups of pigs with the complex use of
«Pro-Mac» and «Ultimade Acid», x + Sd

Assignment of . Average daily
Early maturity, ) ] ) Feed
groups, weight gain during .
days ) conversion, kg
n =40 fattening, g
when reaching a live weight of 100 kg
[ - control 165.3+1.50 813.4+8.26 3.30
II - experimental 160.7+1.68 859.4+7.88 2.93
+/-1lto ] -4.6 +46.0™ -0.37
when reaching a live weight of 120 kg
[ - control 190.5+1.48 808.6+6.40 3.48
II - experimental 185.2+1.32 848.9+7.21 3.26
+/-1lto ] -5.3" +40.3™ -0.22

The results of the studies presented in the table show that the animals of the
second experimental group reach a live weight of 100 kg 4.6 days earlier (p < 0.05)
and 5.3 days earlier (p < 0.01) than the analogues of the pigs of the first control
group at a pre-slaughter weight of 120 kg.

It is worth noting that according to the values of average daily weight gain
during fattening, young pigs of the II experimental group had a probable
dominance over the animals of the I control group by 46.0 g at a live weight of
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100 kg and 40.3 g at a live weight of 120 kg, where the difference is statistically
significant (p < 0.001).

As for the feed conversion rate, the advantage, as expected, belongs to the
animals of the second experimental group - 2.93 kg at a live weight of 100 kg and
3.26 kg when the animals reached a live weight of 120 kg, where the difference in
the first case is (-0.37 kg), in the second - (-0.22 kg) relative to the analogues of
the first control group

Based on the research, it was found that pigs that received the additional
stress corrector «Pro-Mac» and «Ultimade Acid» in their complex feeding
according to the scheme established in the technological card, significantly
outperformed their counterparts (I control group), which were raised according to
the basic technology, in terms of live weight, early maturity and average daily gain.
Thus, it can be argued that the studied complex feed additives minimize
technological stress phenomena, triggering the mechanism of general adaptation
of pigs, stimulating digestive processes, increasing overall resistance and, as a
result, increasing fattening traits of pigs.

Then the pigs of the experimental groups were selected for slaughter to
evaluate their slaughter traits, the results of which are shown in Table 5.32.
According to the given digital material on the slaughter traits of the experimental
groups of pigs, it was found that the highest value of the slaughter yield was
characterized by pigs of the Il experimental group at a pre-slaughter live weight of
both 100 kg and 120 kg and outperformed their peers of the I control group by
0.3% (the difference is statistically insignificant) and 1.2% (p <0.05),
respectively.

Regarding the length of the half-carcass, it should be noted that the animals
released with these stress—correcting additives - the II control group had a
statistically unlikely advantage in live weight of 100 kg - 1.1 cm, 120 kg - 1.5 cm
relative to the analogues of pigs of the I control group.

In continuing the discussion of this topic, it should be noted that in animals
of the second control group at slaughter of 100 kg, a significant decrease in the
thickness of the fat by 1.3 mm (p < 0.05) is observed, and at slaughter of 120 kg -
the thickness of the fat decreased to 1.5 mm (p < 0.05) relative to pigs of the control
group, which did not have the ability to feed the specified complex additives that
act as stress correctors.

The area of the «muscle eye» in pigs of the control group I at slaughter of 100
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kg was 0.3 cm?) smaller the difference was statistically insignificant, and at
slaughter of 120 kg - 1.5 cm? smaller (p < 0.05) than in pigs of the experimental
group I
Table 5.32
Slaughter signs of experimental groups of pigs with the complex use of
«Pro-Mac» and «Ultimade Acid», x + Sd

Weight of
: _ Area of ]
Assignment Length of | Thickness the hind
Downhole ] the ]
of groups, ) half of slices, third of
yield, % «muscle
n=>5 carcass, cm mm the half
eye», cm?
carcass, kg
pre-slaughter live weight 100 kg
[-control 73.8+0.60 | 95.7+0.52 | 17.8+0.40 | 41.3+0.30 | 12.2+0.12
Il -
. 74.1+x0.30 | 96.8+0.48 | 16.5+0.35 | 41.6x0.26 | 12.4+0.10
experimental
+/-1ltol +0.3 +1.1 -1.3" +0.3 +0.2
pre-slaughter live weight 120 kg
[-control 75.2+0.34 | 101.1+1.14 | 21.840.34 | 43.3x0.45 | 14.5+0.31
Il - 76.4+x0.47 | 102,6+1,18 | 20.3+0.66 | 44.8+0.58 | 14.8+0.29
experimental
+/-1ltol +1.2° +1.5 - 1.5 +1.5" +0.3

At the same time, the advantage of the scales in terms of the weight of the
hind third of the half-carcass at 100 kg slaughter by 0.2 kg, at 120 kg slaughter -
0.3 kg perfectly demonstrates the higher values in favor of animals of the second
experimental group compared to control pigs.

A more accurate and objective indicator that characterizes the meat traits of pigs
is the morphological composition of the carcass and the ratio of individual tissues in it.
Based on this analysis, it is possible to obtain in-depth information about the meat and
fat qualities of pigs and the impact of individual factors of technology and its components
on them

In this regard, we carried out deboning of half-carcasses in the amount of 5 units
from each group to determine their morphological composition. As a result of deboning,
high carcass meat content was found in all weight categories studied. Thus, for a pre-
slaughter live weight of 100 kg in terms of meat content in the carcass of pigs of the II
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experimental group exceeded the analogues of the I control group by 0.5 % (Table 5.33).
Table 5.33

Morphological composition of carcasses of experimental young

with the complex use of «<Pro-Mac» and «Ultimade Acid», x + Sd

Assignment of Content in the carcass, %
groups, meat lard bones
n=>5
pre-slaughter live weight 100 kg
[ - control 64.8+0.30 22.2+0.29 13.0+0.11
II - experimental 65.3+0.35 21.8+0.30 12.9+0.18
+/-1lto1 +0.5 -0.4 -0.1
pre-slaughter live weight 120 kg
[ - control 64.6+0.32 23.0+0.20 12.4+0.14
II - experimental 65.9+0.39 21.9+0.28 12.2+0.17
+/-1lto1 +1.3" -1.1" -0.2

The absence of a statistically significant difference between the meat content in
carcasses of pigs of the experimental groups was found. There was also a tendency to
increase the weight of adipose tissue in the carcasses of pigs that were not fed with
complex stress—correcting additives before reaching 100 kg of live weight, and therefore
exceeded by 0.4 % the analogues of the second experimental group, where the
difference is statistically unlikely. According to the bone content in pig carcasses, we note
that a higher content of 0.1 % was recorded in animals of the first control group
compared to the analogues of the experimental group the difference is statistically
insignificant.

According to the results of the carcass weighing with a pre-slaughter live weight
of 120 kg, the data obtained indicate a decrease in meat content in animals of the first
control group relative to pigs of the second experimental group, where their advantage
in this indicator was 1.3 % (p < 0.05).

The bone content in the carcass at slaughter of pigs with a live weight of 120 kg in
animals of the first control group was not significantly higher - by 0.2 % compared to
animals of the second experimental group, the difference is statistically insignificant. The
proportion of adipose tissue was 1.1 % higher in pigs of the control group I (p < 0.05)
compared to the analogues of the experimental group IL

Thus, the studies confirmed the expediency of the complex use of Pro-Mac
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and Ultimade Acid for suckling piglets (farrowing shop) four days before weaning
and seven days after weaning (growing shop) with a frequency of one day in turn
and for young pigs in fattening and slaughter at 100 and 120 kg to minimize
technological stress. Thus, in piglets of the second experimental group, which were
fed with complex stress-correcting additives during the first days after
transferring them to the growing area, feed consumption improved, which led to
an increase in average daily gain in piglets by 84 g and a safety index by 3.93 %
compared to the control group.

Regarding the fattening period, it should be noted that the complex feeding
of Pro-Mac and Ultimade Acid in animals of the second experimental group allowed
young animals to reach 4.6 days (p < 0.05) and 5.3 days (p < 0,01) earlier than to
reach pre-slaughter live weight of 100 kg and 120 kg with a probable dominance
in terms of average daily gain of 46.0 g - at slaughter of 100 kg and 40.3 g - at
slaughter of 120 kg relative to the control group. According to the data obtained,
the influence of stress correctors affected the slaughter qualities and

morphological composition of meat of the experimental groups of pigs.

5.7. Boosting productivity with the phytobiotic «Liptosa Expert».

One of the methods of increasing pig productivity is the use of productivity
and preservation stimulants, while their safety remains in the center of attention.
In this regard, the search for biologically active feed additives to replace antibiotics
is of scientific and practical interest today [69, 92].

Taking into account this information, the aim was to study the effect of liquid
and dry forms of phytobiotic (Liptosa Expert) manufactured by Lipidos Toledo S.A.,
Spain, supplier of LLC «Company «Agrotradekhim» (additional information -
registration certificate AA-05457-04-14 dated 01.10.2014, ANNEX M) on the
growth rate of mixed young pigs ((Large White x Landrace) x Maxter).

Two stages of research were conducted. The first stage was carried out on
two groups of piglets that were weaned at the age of 21-28 days, 40 heads per
group. The conditions of housing and feeding were the same in the two groups. The
piglets of the control and experimental groups received the same complete pre-
starter feed produced by PC Alternative LLC.

The difference was in the scheme of veterinary treatment of piglets during
the weaning period. Thus, piglets of the control group received colistin sulfate with
water at the rate of 6 mg/kg of live weight for 5 days during weaning. Piglets of the
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experimental group, instead of antibiotic therapy, received a liquid phytobiotic
supplement «Liptosa Expert», consisting of plant extracts and medium-chain fatty
acids ata dose of 0.7 1/t of drinking water. The phytobiotic was administered 3 days
before weaning and 4 days after. During the experiment, the number of cases of
enteritis (units), piglet survival, %, and live weight, kg, were determined [87, 130].

The second stage of research was conducted on 90 piglets of the same
combination at the age of 45-65 days (starting period), which were divided into
two groups: control and experimental.

The difference in piglet feeding was that the animals of the control group
received complete feed with the addition of the antibiotic colistin sulfate and
amoxicillin, and the piglets of the experimental group were fed the dry phytobiotic
«Liptosa Expert». At the end of the experiment, the quantitative composition of the
microflora of the large intestine of the experimental groups of pigs was studied in
an independent laboratory of the Expert Center «Biolights» LLC. Microbiological
examination of feces for the quantitative presence/absence of the following
microbiota: Bifidobacterium spp., Lactobacillus spp., Escherichia coli, Candida spp.
and Candida albicans, their identification and qualitative assessment of their
concentration using MALDI-TOF MS [80, 88].

An identical third stage of research using the dry form of the phytobiotic
«Liptosa Expert» was conducted for fattening pigs when they reached a pre-
slaughter live weight of 100 and 120 kg at a dose of 1.5 kg per 1000 kg of feed. The
parameters of live weight (kg) and average daily weight gain were studied
according to generally accepted zootechnical methods [87, 130].

As a result of the first series of studies (Table 5.34), it was found that in the
control group the safety of pigs was 2.5 % significantly lower than in the
experimental group and amounted to 95.0% (p < 0.05).

The average live weight of piglets at the end of the experiment in the control
group was 7.49 kg, while in the experimental group it was 7.55 kg, or 0.8 % higher.

It is also worth noting that the average daily live weight gain in the control
group was 4.42% lower compared to the experimental group, where it was 162.9 g
(p < 0.05). Obviously, this was due to the incidence of enteritis in the control group,
which amounted to 10 % compared to 5 % in the experimental group.

Table 5.34

Productivity of experimental piglets (first series of studies), x + Sd

Indicator Group
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control experimental
The number of piglets at the beginning 40 40
of the experiment, heads
Number of piglets at the end of the 38 39
experiment, heads
Preservation, % 95.0+1.00 97.5+0.80"
Live weight at the beginning of the 6.40+0.32 6.41+0.30
experiment, kg
Live weight at the end of the 7.49%0.20 7.55+0.18
experiment, kg
Average daily weight gain, g 155.7+2.7 162.9+2.3"
Number of piglets with enteritis, head 4 2
Cases of enteritis, % 10 5

Thus, the use of the liquid phytobiotic «Liptosa Expert» can be an alternative
to the use of a standard antibiotic regimen.

During the second series of studies, we determined the effect of the dry
phytobiotic «Liptosa Expert» on piglet growth performance during the starting
period (Table 5.35), as well as the state of intestinal microflora (Fig. 5.21).

The results of the research show that the average live weight of piglets in the
experimental group at the end of the experiment was 7 % higher than in the control
group and amounted to 22.8 kg, the average daily live weight gain was also 12.4 %
higher than in the control group and amounted to 590 g. At the same time, feed
conversion was 4.3 % lower in the experimental group compared to the control.

At the end of the experiment, the quantitative composition of the microflora
of the large intestine was studied. In particular, it was found that the number of
beneficial microorganisms Bifidobacterium spp. in the intestines of the
experimental group piglets exceeded the control group by thousands of times, and
Lactobacillus spp. by 125 times.

Table 5.35
Productivity of experimental piglets (second series of studies), x + Sd
Group
Indicator -
control experimental
Number, heads 45 45
Age of piglets at the beginning of the 45 45
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experiment, days

Age (.)f piglets at the end of the 65 65
experiment, days

Duration of the experiment, days 20 20
Ave.rag.e live weight o.f piglets at the 10,8+0,26 11,040,24
beginning of the experiment, kg

Average live wetlght of piglets at the 2134038 22.840,40"
end of the experiment, kg

Average daily weight gain, g 525+4,20 590+5,12™
Feed conversion, kg 1,40 1,34

The number of pathogenic E. coli microflora was 2.3 times lower in the
intestines of piglets of the experimental group, and the number of Candida spp. and
Candida albicans colonies was 152 times lower compared to the control.

One of the promising areas for increasing pig productivity under conditions
of industrial technology and improving the quality of meat may be the use of a
number of phytogenic additives that promote metabolic activation, improve the
taste of feed, and their assimilation [59, 60, 94, 136, 139]. The use of
phytobiological preparations in pig feeding can achieve a positive effect on the
peristalsis of the digestive tract, stabilization of the intestinal microflora, reduction
of toxin formation, stimulation of the immune system, regulation of inflammatory
processes and, ultimately, increase in productivity [51, 174]. When studying the
growth of young pigs, the most interesting for research is the dynamics of changes
in live weight, which is a generally recognized complex indicator characterizing the
level of development of the organism during ontogenesis.
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Fig. 5.21. Quantitative composition of the microflora of the large intestine of
experimental groups of pigs
Notes: Bifidobacterium spp., Lactobacillus spp. - CFU/g x 100); Escherichia coli - CFU/gx 107;
Candida spp.
The results of the research showed that the phytobiotic «Liptosa Expert» had
a positive effect on the growth of pigs at different ages, starting from birth and
reaching a live weight of 120 kg (Fig. 5.22).
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Fig. 5.22. Comparative indicators of live weight gain in pigs of experimental
groups in the age aspect, kg
By the end of the suckling period, the live weight of piglets of the
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experimental group exceeded that of the control group by 0.79 %, but the
difference was statistically insignificant. During the growing period at the age of 63
days, a significant difference in live weight between the animals of the
experimental and control groups was recorded, which amounted to 1.5 kg (6.58 %j;
p < 0.05). By the end of the growing period, a significant difference in this indicator
remained and at the age of 77 days it reached 1.52 kg (4.64 %; p < 0.01). During the
fattening period, the excess of live weight of animals of the experimental groups
compared to the control at the age of 107 days was 3.56 kg (6.15 %; p < 0.001), at
137 days - 4.66 kg (5.51 %; p < 0.001), at 167 days - 5.22 kg (4.71 %; p < 0.001)
and 197 days - 6.42 kg (5.14 %; p < 0.001).

The analysis of the data obtained on the assessment of growth intensity in
terms of average daily weight gain of young pigs confirmed the established pattern
(Fig. 3.19). The average daily gain in live weight of piglets of the experimental
group during the suckling period exceeded that of control animals: at 7 days - by
2.8g(1.42 %), at 14 days - by 2.9 g (1.29 %), at 28 days - by 7.2 g (4.42 %), but the
difference was statistically insignificant.
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Fig. 5.23. Average daily weight gain of pigs of experimental groups in age
aspect, g

Starting from day 35, the average daily live weight gain of piglets of the
experimental group significantly exceeded the control by 20.1 g (4.1 %; p < 0.05).
At the end of the growing period at the age of 77 days, the average daily weight gain
of piglets of the experimental group exceeded that of the control group by 25.7 g
(3.47 %; p < 0.01). The most significant difference in average daily weight gain was
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observed directly during the fattening period, where the excess relative to the
control group in the experimental group was 107 days - 68.0 g (8.13 %; p < 0.001),
137 days - 36.7 g (4.13 %; p < 0.01), 167 days - 18.7 g (2.15 %; p < 0.05), 197 days
-40.0g(8.46 %; p <0.01).

The study of meat productivity of pigs with the use of «Liptosa Expert»
phytobiotic in their diet is of scientific and practical interest. In this regard, at the
end of the experiment, a control slaughter of the experimental groups of animals
was carried out. The results of the control slaughter showed that the investigated
phytobiotic had no positive effect on the pre-slaughter and slaughter weight of pigs
and, as a result, slaughter yield.

Thus, the use of the phytobiotic «Liptosa Expert» supplied by
«Agrotradekhim» LLC during weaning, growing and fattening can be an effective
method of replacing the use of antibiotics and growth stimulants, which leads to an
increase in the safety of piglets in the suckling period, an increase in average daily
live weight gain and the development of beneficial microflora in the intestines of
pigs. However, the studied phytobiotic supplement did not show a positive effect
on the formation of meat qualities of the experimental groups of pigs, and therefore
requires further study.

5.8. Genetic influence of CTSF and MC4R Genes on fattening and meat
traits.

5.8.1. Genetic structure of purebred populations and terminal lines by
CTSF and MC4R genes. Genotyping of the main herd of purebred pigs of the Large
White, Landrace breeds and synthetic lines «Maxter» and «Maxgroo» for the CTSF
and MC4R genes was carried out. To establish the association of genotypes of young
pigs by CTSF and MC4R genes with their fattening and meat qualities. The total
number of heads was 82.

Molecular genetic testing was performed in the genetics laboratory of the
Institute of Pig Production and Animal Production of the National Academy of
Sciences of Ukraine. DNA was extracted from blood serum using the Chelex-100
ion exchange resin kit [37, 240]. DNA typing was performed using polymerase
chain reaction (PCR) and restriction fragment length polymorphism (RFLP)
technology. The structure of PCR primers, conditions of PCR, corresponding
restriction enzymes, PCR-RFLP patterns and different alleles for each locus are
presented in Table 5.36.
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For PCR-PCR analysis, amplification reagent kits from Helicon were used.
DNA restriction was performed using enzymes from Fermentas (Lithuania, Vilnius)
according to the manufacturer's instructions.

Table 5.36

PCR amplification conditions, PCR-PCR gene allele patterns

Gene Primer structure for PCR PCR* PCR-PCR patterns of

different alleles

CTSF | F:5'-AGGGAGGGCTGGAGA- 118/58/2.0 | PCR-PCR (Rsal):
CGGAGTA-3' g.22G allele 118 bp;
R:5'- g.22C allele 97 + 21
TCATTCTGGCTCAGCTCCAC-3' bp.

MC4R | F:5'- 220/60/2.5 | PCR-PCR (Taql):
TACCCTGACCATCTTGATTG-3' c.1426 A allele 220
R:5'- bp; c.1426 G allele
ATAGCAACAGATGATCTCTTT-3' 150 + 70 bp.

Note: “— PCR product size (bp)/ annealing temperature, °C/[ MgClz, mM].

For restriction analysis, Taql endonuclease (Fermentas, Lithuania, Vilnius)
was used. PCR products and DNA fragments after restriction were separated in a
2 % agarose gel. DNA staining in the gel was performed in ethidium bromide
solution (0.5 pg/ml). Restriction fragments were analyzed by electrophoresis in a
2 % agarose gel. Visualization was performed by staining the agarose gel with
ethidium bromide followed by viewing in ultraviolet light under a transilluminator.
Photographs were taken with a Canon EOS 250D 18-55 DC digital camera.

As a result of the research, it was found that the CTSF gene in animals of all
test breeds and lines is polymorphic. However, among the animals of the Large
White breed and the terminal lines «Maxter» and «Maxgroo» carriers of all possible
genotypes were found, while among the Landrace pigs no individuals with the
CTSFGG6 genotype were found (Table 5.37).

Certain peculiarities in the distribution of frequencies of genotypes of this
gene were also revealed among the animals of the studied breeds. Among the boars
of the «Maxter» terminal line, a larger proportion of individuals carrying the CTSFGG
genotype was found, with the highest frequency of 0.588.

It should be noted that among the animals of the Large White breed, its
frequency was the lowest - 0.250. Thus, the frequency of the CTSF¢ allele was
highest in pigs of the «Maxter» terminal line - 0.706, and the lowest in Landrace
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animals - 0.067.

Table 5.37

Frequency of genotypes and alleles of the CTSF gene in pigs of different

breeds and lines

Breed, Genotype Zero
line CTSF | CTSFGC | CTSFG | CTSF¢ CTSF¢
Great White, n = 40 0.350 0.400 0.250 0.550 0.450
Landrace, n = 15 0.867 0.133 0.000 0.933 0.067
«Maxter», n =17 0.177 0.235 0.588 0.294 0.706
«Maxgroo», n =10 0.200 0.400 0.400 0.400 0.600

According to the results of genotyping of breeds by the CTSF gene, a deficit of

heterozygotes was found among animals of the «Maxter» and «Maxgroo» terminal

lines and the Large White breed, as evidenced by high positive values of the fixation
index (0.433,0.167 and 0.192, respectively) (Table 5.38).

Table 5.38
Assessment of genetic diversity of experimental animals by the CTSF gene
Breed, lineage
Indicator large white | landrace «Maxter» «Maxgroo»
(n=40) (n=15) (n=17) (n=10)
Effective number of 1.980 1.142 1.710 1.923
alleles
Actual heterozygosity 0.400 0.133 0.235 0.400
Expected 0.495 0.124 0.415 0.480
heterozygosity
Fixation index 0.192 -0.073 0.433 0.167

Whereas for the Landrace breed, the difference between actual and expected

heterozygosity is insignificant.

Regarding the MC4R gene, it was found that in animals of the «Maxter» and

«Maxgroo» terminal lines and the Large White breed it was polymorphic, while in

animals of the Landrace breed it is characterized by a monomorphic state - MC4RGG

(Table 5.39). At the same time, certain differences were found in the frequencies of

different genotypes of this gene in animals of the «Maxter» terminal line compared
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to other breeds and lines. Thus, in animals of the «Maxte»r terminal line, the most
common genotype was MC4R 0.588, while in Large White pigs, carriers of the
heterozygous genotype predominated, with a share of 0.500. A high proportion of
heterozygotes - MC4RAG was also noted among the studied boars of the terminal
line «Maxgroo» — 0.400. The highest frequency of the MC4R allele was found in the
terminal boars of «Maxter» — 0.706.

Table 5.39
Frequency of MC4R gene genotypes and alleles in pigs of different breeds
and lines
) Genotype Zero
Breed, lineage

MC4RAA | MC4RAG | MC4RS¢ | MC4RA | MC4RE
Large white, n = 40 0.350 0.500 0.150 0.600 0.400
Landrace, n = 15 0.000 0.000 1.000 0.000 1.000
«Maxter»,n =17 0.588 0.235 0.177 0.706 0.294
«Maxgro», n =10 0.300 0.400 0.300 0.500 0.500

According to the distribution of genotype frequencies, according to the
results of the analysis of molecular variability (ANOVA), all pig populations differed
significantly from each other (Fst = 0.379, p = 0.001).

Experimental boars-sires of the terminal line «Maxgroo» were characterized
by higher genetic diversity in terms of the effective number of MC4R gene alleles
than representatives of other breeds and lines (Table 5.40). Boars of the terminal
line «Maxter» are characterized by a significant predominance of expected
heterozygosity over the actual one, which indicates a deficit of heterozygotes in the
population. This is also evidenced by the high value of the fixation index Fis = 0.433.
A similar situation was noted with regard to the genetic structure of the sample of
boars of the terminal line «Maxgroo», in which the deficit of heterozygotes is 0.200.

However, in the population of large white pigs, there is practically no
deviation from the state of genetic equilibrium. Obviously, this is the result of the
influence of artificial selection pressure on the population, namely, the selection
and breeding work in the herd. No statistically significant deviations of the
distribution of genotype frequencies of both studied genes from the state of genetic
equilibrium of Hardy-Weinberg were found.

Table 5.40
Assessment of genetic diversity of animals of the studied breeds and lines
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by the MC4R gene

Breed, lineage
Indicator Large white | landrace | «Maxter» | «Maxgroo»

n=40 n=15 n=17 n=10
Effective number of 1.923 1.000 1.710 2.000
alleles
Actual heterozygosity 0.500 0.000 0.235 0.400
Expected 0.480 0.000 0.415 0.500
heterozygosity
Fixation index -0.042 - 0.433 0.200

Thus, the animals of the Maxter and Maxgroo terminal lines and the Large
White and Landrace breeds differ in the frequencies of MC4R and CTSF gene
genotypes. Thus, only in Landrace animals the MC4R gene is characterized by a
monomorphic state - MC4REC. For pigs of the Large White breed and the «Maxter»
terminal line, a high level of inbreeding is characteristic. Therefore, the population
of animals of the «<Maxter» line has a deficit of heterozygotes for both studied genes,
the fixation index in both cases is 0.433, and the population of the Large White
breed has a positive value of the fixation index for the CTSF gene.

The revealed features of the genetic structure of the studied pig breeds and
lines became the basis for further elucidation of the degree of association of
genotypes for the MC4R and CTSF genes with productive traits of animals.

To obtain experimental fattening stock of all possible genotypes by the CTSF
gene, we obtained half-blood (LWxL) homozygous pigs with the genotype - CTSFSS,
which were subsequently mated with boars of the terminal lines «Maxter» and
«Maxgroo» with genotypes CTSFCC (to obtain three-breed young animals with the
genotype CTSF¢C) and CTSFCG (to obtain three-breed young animals heterozygous
for the gene CTSFGC).

To obtain fattening young animals of the studied combinations of all possible
genotypes for the MC4R gene, we obtained half-blood (LWxL) homozygous pigs
with the genotype MC4RGG, which were subsequently mated with boars of the
terminal lines «Maxter» and «Maxgroo» with genotypes MC4RGG (to obtain three-
breed young animals with the genotype MC4RG) and MC4RAA (to obtain three-
breed young animals heterozygous for the MC4R gene).

5.8.2. Effects of CTSF and MC4R genotypes on fattening performance of
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young stock.

When evaluating the effect of genotypes of young pigs of different origin by
the cathepsin F gene on their fattening traits (Table 5.41), it was found that animals
with the CTSFGC genotype, regardless of their origin, showed a tendency to more
intensive growth, which was manifested in the shortest duration of fattening to a
live weight of 100 kg. The lowest among all experimental groups this indicator was
found in young animals of the combination (LW x L) x «Maxgroo» - 158.4 days.

The highest average daily weight gain during fattening in all experimental
groups was also characteristic of animals carrying the genotype CTSF¢¢. However,
the degree of their superiority over their counterparts in animals of different
origins had its own characteristics. Thus, among the experimental young animals
of the combination (LW x L) x «Maxter» and (LW x L) x «Maxgroo», animals with
the CTSFGC genotype outweighed their homozygous CTSLCC counterparts by 27.8 g
and 39.1g, (p<0.05;p<0.01).

In addition, the animals of the combination (LW x L) x «Maxter» and
(LW x L) x «Maxgroo» with the CTSLGC genotype had a lower feed conversion of
2.97 and 3.06 kg, respectively.

Table 5.41
Fattening traits of young pigs with different genotypes
by the CTSF gene, n =20, x + Sd
Age of reaching _ Feed
) ] ] Average daily )
Pedigree Genotype | alive weight of . . conversion,
weight gain, g
100 kg, days kg
(LW x L) CC 169.0+2.60 817.1+10.24 3.13
«Maxter» GC 164.6+3.18 844.9+9.30" 3.06
(LW x L) x CC 163.3+£3.70 868.8+12.40 3.01
«Maxgroo» GC 158.4+2.92 907.9+10.30™ 2.97

As a result of the evaluation of fattening traits of young pigs with different
genotypes for the melanocortin receptor gene, it was found that, regardless of
breed and lineage, higher growth intensity and, therefore, a shorter age of reaching
a live weight of 100 kg was inherent in heterozygous MC4RAGanimals (Table 5.42).

In particular, the young animals of the combination (LW x L) x «Maxter»
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reached a live weight of 100 kg in 159.2 days, which is 8.1 days (p < 0.01) less than
the same indicator of their peers with the MC4RG5G genotype.

A similar trend was found for young animals obtained as a result of

combining VB x L sows with boars of the terminal line «Maxgroo» - heterozygous

individuals reached a live weight of 100 kg faster than their homozygous

counterparts by 5.3 days (p < 0.05).

Table 5.42
Fattening traits of young pigs with different genotypes for the MC4R gene
n=20,x+Sd

Age of reaching . Feed
. , _ Average daily i

Pedigree Genotype | a live weight of ) . conversion,

weight gain, g
100 kg, days kg

(LW x L) x AG 159.2+2.24 903.3+10.21 2.97
«Maxter» GG 167.3£2.18™ 815.1+9.61™ 3.17
(LW x L) x AG 157.7+1.88 929.9+9.25 2.95
«Maxgroo» GG 163.0+2.01" 858.3+9.90™ 3.05

Heterozygous young animals of all studied combinations were characterized
by lower feed conversion. The lowest values of this trait were found in young
animals derived from the genotype (LW x L) x «Maxgroo» - 2.95 kg.

Thus, based on the above research results, it was found that young animals
heterozygous for the cathepsin F gene CTSFG¢ and heterozygous for the
melanocortin gene MC4RAG were characterized by higher fattening traits.

5.8.3. Influence of CTSF and MC4R genotypes on meat quality traits of

young organisms.
5.8.3.1.
organisms.

slaughter characteristics across different genotypes of

When evaluating the slaughter traits of young animals of different origin, it
was found that the genotype of animals for the cathepsin F gene does not have a
clear, unambiguous effect on slaughter yield (Table 5.43). Thus, among the animals
of the combination (LW x L) x «Maxter» and (LW x L) x «Maxgroo», heterozygous
individuals were characterized by a higher slaughter yield - 73.4 % and 74.0 %,
respectively, with a statistically significant difference (p < 0.001; p < 0.01).

There were no significant differences between animals with different genotypes
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in all study groups in terms of carcass length and fat thickness. There was no
unambiguous dependence on genotype for the studied gene and the area of the
«muscle eye». Among the animals of the combination of (LW x L) x «Maxter» and
(LW x L) x «Maxgroo», the highest value of this trait was observed in heterozygous
individuals, although this difference is statistically significant only when using
boars of the terminal line «Maxgroo».

Table 5.43
Slaughter traits of pigs with different genotypes for the CTSF gene,
n=5,x+Sd
Thickness
of the Weight of
° Length of )
g 2 roast over | Area of the the hind
o > | Downhole | the half- ]
20 o . 6-7 «muscle third of the
2 s yield, % carcass, )
oy & cm thoracic eye», cm? half
vertebrae, carcass, kg
mm
(LWxL)x | CC | 72.0+0.18 | 96.2+0.30 | 17.0+0.47 | 39.8+0.28 11.6+0.09
«Maxter» | GC | 73.4+0.20™ | 96.8+0.42 | 16.6+0.50 | 40.0+0.30 | 12.4+0.11™"
(LWxL)x | CC | 73.2¢0.23 | 96.6+0.35 | 16.2+0.52 | 40.2+0.30 12.3+0.10
«Maxgroo» | GC | 74.0£0.20™ | 97.2+0.28 | 16.0+0.58 | 41.6+0.22"" | 12.6+0.08™

The weight of the hind third of the half-carcass in animals of all study groups
was the highest in heterozygous animals CTSFGC. Moreover, their superiority over
analogs is statistically significant (p < 0.001; p < 0.01).

When assessing the slaughter qualities of young pigs with different
genotypes by the melanocortin gene, it was found that most of the taken into
account traits have higher values in animals with the MC4RG genotype
(Table 5.44).

In terms of slaughter yield, a statistically significant difference between
homo- and heterozygous individuals was found only among animals of the
combination (LW x L) x «Maxgroo» - by 0.5 %, this indicator was higher in young
animals with the MC4RGG genotype - 74.0 % (p < 0.05).

There was no statistically significant difference between homo- and
heterozygous individuals in terms of half-carcass length in the young of any of the
studied combinations. However, there was a tendency for homozygous animals to

115



prevail over their heterozygous counterparts.

In general, for all the studied combinations, animals with the MC4RGG

genotype were characterized by a smaller thickness of the cuttings - 16.0-

16.3 mm. In heterozygous individuals, this indicator ranged from 16.0-17.2 mm.

Table 5.44
Slaughter traits of pigs with different genotypes for the MC4R gene,
n=5x+Sd
Thickness Weight of
The )
° of the roast the hind
o 2 length of Area of the )
= > | Downhole over 6-7 third of
o0 o i the half- ) «muscle
2 S yield, % thoracic the half
A 3 carcass, eye», cm?
vertebrae, carcass,
cm
mm kg
(LW x L) x AG | 73.1+20.22 | 96.0+0.21 | 17.2%£0.22 38.4+0.31 | 11.9+0.15
«Maxter» ["crT73 51017 | 96.240.30 | 16.3+0.10™ | 39.5+0.24” | 12.140.21
(LWx L) x | AG | 73.5£0.16 | 95.4+0.34 | 16.8+0.30 39.0+0.25 | 12.0+0.20
«Maxgroo» | GG | 74.0+0.18" | 96.3+0.42 | 16.0+0.23" | 39.9+0.16™ | 12.6+0.18"

It was established that a statistically significant advantage of homozygous
individuals over their heterozygous counterparts occurs in both cases of young
animals obtained from half-breed sows LW x L mated with boars - sires of the
terminal lines «Maxter» and «Maxgroo». Thus, young animals with the MC4RGG
genotype of the combination (LWx L) x «Maxter» outweighed their heterozygous
counterparts by 0.9 mm (p <0.01), and animals of the combination (LW x L) x
«Maxgroo» - by 0.9 mm (p < 0.01).

In the young of the studied combinations, a statistically significant advantage
of animals with the homozygous MC4RGG genotype in terms of the area of the
«muscle cell» over heterozygous counterparts was found. Thus, this indicator in
homozygous animals of the combination (LW x L) x «Maxter» was 39.5 cm?, which
is 1.1 cm? (p < 0.01) more than in heterozygous individuals. The advantage of
homozygotes from the (LW x L) x «Maxgroo» combinations was 0.9 cm? (p < 0.01).

Higher values of the weight of the hind third of the half-carcass were also
found in animals with the MC4RGG¢ genotype, but they statistically significantly
outperformed their heterozygous counterparts only in the case where the parental

form was the terminal line of boars «Maxgroo», namely in the group of young
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animals (LW x L) x «Maxgroo», this difference was 0.6 kg (p < 0.05).

Thus, in general, the positive effect of the cathepsin F gene in the
heterozygous state CTSFGC and the melanocortin receptor gene in the homozygous
state by the MC4RG allele on the manifestation of most signs of slaughter qualities
of pigs, regardless of their breed, was established.

5.8.3.2. Morphological composition of carcasses of experimental young
stock.

Quantitative and qualitative indicators of pig meatiness are genetically
determined. Studies [9] have shown that under optimal conditions of keeping and
feeding, pig meatiness is determined by genetic characteristics by 63.7 % and only
by 36.3 % by other paratypic factors. A more accurate conclusion about the
productivity of pigs can be made on the basis of data on the quantity and quality of
meat products obtained from them. An objective indicator of meat productivity is
the morphological composition of the pig carcass.

Weighing showed that carcasses of pigs with different genotypes for the gene
of cathepsin F and melanocortin had certain differences in morphological
composition. Thus, when evaluating carcasses obtained from young animals with
different genotypes for the cathepsin F gene, it was found that, regardless of the
breed of animals, heterozygous individuals CTSFGC tend to prevail in meat content
in carcasses (Table 5.45).

In general, for all the studied combinations, the meat content in carcasses was
63.5-64.9 %. In contrast, in heterozygous animals, this figure ranged from 64.3-
64.9 %. However, there was no statistically significant difference between homo-
and heterozygous genotypes.

The content of fat in the carcasses of animals with the CTSF¢C genotype was
22.0 %, and in their heterozygous counterparts - in the range of 21.1-21.8 %, the
difference between animals for this indicator was within the statistical error. A
similar trend was observed in the bone content of carcasses.

Table 5.45
Morphological composition of carcasses of experimental young pigs with
different genotypes for the CTSF gene, n =5, x + SD

Content in the carcass, %

Pedigree Genotype
& P meat lard bones

(LW x L) x cC 63.5%£0.36 22.0+0.58 14.5+0.35
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«Maxter» GC 64.3£0.42 21.8+0.60 13.9+0.37
(LW x L) x CcC 64.1+0.35 22.0+£0.49 14.0£0.36
«Maxgroo» GC 64.9+0.41 21.1+0.52 14.0+£0.41

Instead, in the carcasses of animals with different genotypes for the
melanocortin gene, statistically significant differences in the content of meat and
lard were found (Table 5.46). Thus, the meat content in the carcasses of animals
carrying the homozygous MC4RGG genotype, which belonged to combinations
obtained as a result of mating half-breed sows with boars of the terminal line
«Maxgroo», significantly exceeded the same indicator of heterozygous animals of
the corresponding breed.

Table 5.46
Morphological composition of carcasses of experimental young pigs with
different genotypes for the MC4R gene, n =5, x + SD

. Content in the carcass, %
Pedigree Genotype
meat lard bones
(LW x L) x AG 63,6+0,25 22,5+0,23 13,9+0,17
«Maxter» GG 64,4+0,23 22,1+0,17 13,5+0,10
(LW x L) x AG 64,3+0,18 21,9+0,26 13,8+0,23
«Maxgroo» GG 64,9+0,20" 21,2+0,17" 13,9+0,19

In particular, the difference between the carcasses of animals with homo-
and heterozygous genotypes of the experimental combinations was 0.8 (the
difference is not statistically significant) and 0.6 % (p < 0.05).

The opposite trend was observed in the content of fat in carcasses - carcasses
of animals of the combinations (LW x L) x «Maxter» and (LW x L) x «Maxgroo» with
the homozygous genotype MC4RGG were inferior to their heterozygous
counterparts by 0.4 % and 0.7 %, respectively (p < 0.05).

According to the bone content, no significant difference was found in the
experimental genotypes, the value of this indicator was in the range of 13.5-13.9 %.

Thus, we can state that the melanocortin gene is more informative when used
as a marker of the morphological composition of carcasses. It was found that the
carcasses of animals in which it was homozygous for the MC4RG allele are
characterized by a higher meat content with a lower fat content. However, it is also
necessary to take into account the specificity of this association in animals of
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different breeds.

5.8.3.3 Quality metrics of meat and fat of experimental young stock.

The quality of pork is genetically determined and varies depending on breed,
live weight, age of animals, and environmental conditions. In order to meet new
consumer requirements, it is important for producers of commercial pork to adopt
new methods to improve its quality, allowing them to select animals with optimal
genotypes. To this end, it is desirable to analyze the genetic factors that determine
the level of quantity and quality of pork. However, there are a number of problems
regarding the speed of assessment of these indicators. In practice, they can be
determined only after slaughter.

The development of modern science allows the use of innovative methods for
predicting the quantity and quality of meat using DNA markers. Today, several
dozen major genes affecting the quality of pork have been identified and are
currently being actively used abroad, and a number of them have been studied in
Ukraine [93, 121]. Currently, the main trend in the development of modern pig
production is not only further increase of meat content, but also simultaneous
improvement of the quality of produced pork. In most animals with high meat
yields, there is an increase in water content, flabbiness, and a decrease in color
intensity. This deterioration in meat quality causes significant economic damage to
farms.

When evaluating the physicochemical properties of meat of pigs with
different genotypes for the CTSF gene, we found no statistically significant
difference between the indicators of active acidity, moisture retention capacity and
color intensity of meat obtained from homozygous and heterozygous animals
(Table 5.47).

Table 5.47
Physicochemical parameters of pig meat with different genotypes
by the CTSF gene,n =5, x + Sd

) Acidity, Moisture retention | Color intensity,
Pedigree | Genotype . .
pH capacity, % (units x 1000)
(LW x L) x cc 5.40+0.028 55.8+0.89 56.8+0.45
«Maxter» GC 5.41+0.032 54.3+0.92 56.2+0.35
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5.41+0.021
5.42+0.018

55.6£1.21
54.9+1.01

56.0+0.60
55.8+0.67

(LW x L) x ccC
«Maxgroo» GC

The acidity of the meat was 5.40-5.42 units, which is a typical value for meat
of normal quality. The moisture retention capacity ranged from 54.3-55.8 %. The
results obtained indicate that the genotype of animals by the cathepsin gene is not
associated with the presence of meat defects and does not determine changes in its
physicochemical properties.

Also, there was no significant difference between the physicochemical
parameters of pig meat obtained from homo- and heterozygous animals for the
MC4R gene (Table 5.48).

Thus, no dependence of the physicochemical properties of pig meat on the
allelic state of the cathepsin F and melanocortin genes was found.

Table 5.48

Physicochemical parameters of pig meat with different genotypes

by MC4R gene, n =5, x + Sd

Moisture ) )

. - . Color intensity,

Pedigree Genotype | Acidity, pH retention i
) (units x 1000)
capacity, %

(LW x L) x AG 5.40+0.020 54.1+1.25 55.9+0.71
«Maxter» GG 5.43+0.021 55.0+0.95 55.7+0.69
(LW x L) x AG 5.40+0.021 54.6+1.18 55.7+0.68
«Maxgroo» GG 5.40+0.019 55.0+1.00 55.8+0.70

As aresult of the analysis of the chemical composition of meat obtained from
pigs with different genotypes for the CTSF gene, it was found that meat obtained
from homozygous animals has a slightly higher moisture content compared to meat
from animals with the CTSFGC genotype (Table 5.49).

As for fat content, no general trend was found at all. In animals derived from
sows (LWxL) with boars of the terminal lines «Maxter» and «Maxgroo»,
heterozygous individuals tended to prevail. However, no statistically significant
difference was found in any of the studied parameters.

According to the results of the analysis of chemical properties of meat of pigs
with different genotypes for the MC4R gene, it was found that pork from
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homozygous animals contained more moisture compared to meat from
heterozygous animals (Table 5.50). In particular, among the animals of the
combination (LW x L) x «Maxgroo», this advantage was 2.5 % (p < 0.05). Among
the animals of other combinations, this advantage was not statistically significant.
In terms of fat content, a statistically significant difference was observed
between meat obtained from animals with different genotypes of the combination
(LWx L) x «Maxter». The content of this substance was 0.4 % higher in

heterozygous individuals (p < 0.05).
Table 5.49

Chemical properties of meat of pigs with different genotypes
by the CTSF gene,n =5,x + Sd

8 Total )
) > ) Dry Fat, Protein, Ash,

Pedigree S moisture,

o matter, % % % %

Y %

&
(LW x L) x CC 75.0+0.25 | 25.0+0.25 | 2,3+0.11 | 22.1+0.23 | 1.5%0.21
«Maxter» GC 74.7+0.17 | 25.3+0.17 | 2.6£0.09 | 21.4+0.18 | 1.7+0.13
(LW x L) x CC 75.2+0.23 | 24.8+0.23 | 2.1+0.06 | 21.8+0.15 | 1.6+0.09
«Maxgroo» | GC 74.9+0.22 | 25.1+0.22 | 2.4+0.10 | 21.7+0.21 | 1.8+0.10

In terms of protein and ash content, there was no difference between meat
obtained from animals with different genotypes for the MC4R gene.

Thus, the positive effect of the cathepsin F gene in the heterozygous state
CTSFGC and the melanocortin receptor gene in the homozygous state by the MC4RG
allele on the manifestation of most signs of slaughter qualities of pigs, regardless of
their breed, was established. It is worth noting that we did not establish the
dependence of the chemical composition of the meat of pigs of the studied
combinations on their genotype for cathepsin and melanocortin genes.

Table 5.50
Chemical properties of meat of pigs with different genotypes
by MC4R gene, n =5, x + Sd

g Total .
) > ) Dry Fat, Protein, Ash,
Pedigree o moisture,
o matter, % % % %
v %
S
(LW x L) x AG | 73.3+0.32 | 26.7+0.32 | 2.7+0.11 | 21.4+0.15 | 1.6+0.18
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«Maxter» GG | 74.0£0.59 | 26.0+0.59 | 2.3+0.15" | 21.6+0.17 | 1.7+0.21
(LWxL)x | AG | 73.5%0.55 | 26.5+0.85 | 2.1+0.13 | 21.8+0.10 | 1.6+0.15
«Maxgroo» | GG | 75.0+0.63" | 25.0£+0.93 | 1.9+0.11 | 22.0+0.11 | 1.7+0.20

5.9. Performance analysis of purebred and crossbred young stock under
varying weight conditions.

5.9.1. Early maturity and feed efficiency in experimental young stock.

The growth and development of animals occurs through a complex
interaction of the hereditary basis of the organism with specific environmental
conditions and is an important factor for the realization of the genetic potential of
animal productivity [132, 141].

To study the fattening and meat qualities of pigs at different weight
conditions, 30 heads of pigs of each combination were selected on the principle of
analogues. Fattening and meat qualities were studied according to the scheme
given in Table 5.51.

Table 5.51
Scheme of the experiment to study fattening,
and meat and fatty qualities
Genotype Live weight, kg

Animal | Purpose of the 100 | 120 | 140

group group SOWS boars | number of pigs on fattening,
head

| Control DUSS DUSS 30 27 24

II Experimental LW DUSS 30 27 24

[11 Experimental DUSS LW 30 27 24

IV Experimental L DUSS 30 27 24

\" Experimental DUSS L 30 27 24

According to the research methodology, the growth of pigs was monitored by
individual weighing. Young pigs of comparative genotypes were characterized by
high growth energy. Our studies indicate a certain specificity of growth of young
animals depending on the breed, breed and age. Age-related changes in live weight
of gilts are characterized by the dynamics of live weight of experimental young

animals, which is presented in Table 5.52.
Table 5.52
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Dynamics of live weight of experimental animals, kg, x + Sd

Age, Group
month I 11 111 1\ Vv

1 6.5+0.18 6.8+0.24 5.6+0.30 6.3+0.20 6.2+0.22

2 | 19.1:x0.28 | 20.3%0.26™ 19.0+0.30 20.2+0.28" 21.8+0.24™
3 | 293%024 | 30.4%026" | 31.5:024™ | 32.1:x0.26™ | 33.1x0.20"
4 | 51.8#0.22 | 53.6£0.24™ | 55.8+0.26™ | 56.1£0.28" | 59.4+0.26™
5 | 78.1+024 | 80.3+0.21™ | 81.7:0.25" | 82.2:+0.26™ | 87.3x0.23"
6 | 97.8+0.19 | 100.3x0.18™ | 104.2+0.20™ | 106.5+0.28" | 112.9+0.23""
7 | 120.8+0.22 | 123.1£0.26™ | 125.7+0.28™ | 128.5+0.17"" | 135.1%0.17""
8 | 141.5:0.16 | 138.6%0.21 142.2+0.24" | 147.420.18™ | 156.30.15™

The table shows that the animals of the experimental groups had slightly
better live weight than their purebred counterparts of the Ukrainian Duroc breed
of the control group.

No significant difference was found between the experimental and control
groups in terms of live weight at one month of age, but piglets of the combination
VB(ZS)x DUSS - 6,8 kg, where the maternal basis was a large white breed of foreign
selection and the paternal basis was a pig of the intra-breed type of the Duroc
breed of Ukrainian selection «Stepovyi», were characterized by the lowest live
weight of piglets of the III experimental group - 5.6 kg.

The live weight of animals at two months of age was highest in animals of the
V experimental group (DUSS x L(FS)), which significantly exceeded the animals of
the control group by 2,7 kg (P > 0.999).

The animals of experimental groups Il and IV also significantly exceeded the
live weight of the animals of the control group I)at 1,2 kg and 1,1 kg, respectively
(P>0.99).

At three months of age, the highest live weight was characterized by animals
of the combination, where the maternal form was the intrabreed type of the
Ukrainian breed Duroc «Stepovoy», and the paternal form was the French breed
Landrace -33,1 kg, which is3,8 kg more (P > 0.999) than in purebred analogues of
the intrabreed type «Stepovoy».

The tendency of more intensive growth of pigs of the II, IIl, IV and V
experimental groups is maintained during the further fattening period.

Thus, at 4 months of age, the live weight of experimental young animals of
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group Il was 53,6 kg, of young animals of group III - 55,8 kg, of group IV 56,1 kg,
of group V -59,4 kg, which is more than purebred animals (I) of the control group
by 1,8 kg (P > 0.999); 4,0 kg (P >0.999); 4,3 kg (P >0.999); 7,6 kg (P >0.999),
respectively. At five months of age, the tendency for higher live weight in animals
of the II, III, IV and V experimental groups is maintained. The young animals of
these groups exceeded the analogues of the control group by 2.2 kg (P > 0.999); 3.6
kg (P > 0.999); 4.1 kg (P > 0.999); 9.2 kg (P > 0.999), respectively.

At the age of 6 months in the context of the control and experimental groups,
animals of the III, IV and V experimental groups were characterized by higher live
weight indicators, their live weight was: 104.2 kg 106.5 kg 112.9 kg, respectively,
and exceeded the analogues of the intra-breed type "Stepovoy" by 6.5 %, 8.9 %,
15.4% (P > 0.999). A similar trend was observed at seven months of age. As for the
eight-month age, the highest live weight during this period was characterized by
young pigs of the V experimental group -156,3 kg, and exceeded the analogues of
the control group by 10.5% (P > 0.999). The lowest live weight at the age of 8
months was in animals of the Il experimental group - 138,6 kg and was 2.0 % lower
than in the control group.

Differences in live weight were confirmed by the level of absolute, average
daily and relative gains (Table 5.53), as live weight is directly related to them.

The young animals of experimental groups II, III, IV, and V outperformed the
control group in terms of absolute weight gain at 1-2, 3-4, and 5-6 months.

Namely, at the age of 1-2 months, the highest value of the absolute growth
rate was characterized by gilts - V of the experimental group, where the paternal
form was the Landrace breed of French selection, and the maternal form was the
intrabreed type of the Duroc breed of Ukrainian selection «Stepovoy» and they
exceeded the control animals at 3.0 kg at P > 0.999.

The animals of the Il and I1I experimental groups also exceeded the analogues
of the large white breed, but no significant difference was found.

Table 5.53
Age dynamics of absolute, average daily and relative growth of young pigs,
x+Sd
Indicator ongnet’h I Il Amm;ﬂflgllr Sy v
“; 2 § d 1-2 12.6 13.5 13.4 13.9 15.6
2 § +0.32 +0.65 +0.52 +0.32" +0.61™
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93 10.2 10.1 12.5 11,9 11.3
+0.54 +0.32 +0.46™ +0.60" +0.52
34 22.5 23.2 24.3 24.0 26.3
+0.60 +0.50 +0.54" +0.64 +0.46™
45 26.3 26.7 25.9 26.1 27.9
+0.65 +0.81 +0.64 +0.32 +0.54"
56 19.7 20.0 22.5 24.3 25.6
+0.82 +0.56 +0.46™ +0.32" | £0.50™
6-7 23.0 22.8 21.5 22.0 22.2
+0.46 +0.56 +0.54 +0.56 +0.52
78 20.7 15.5 16.5 18.9 21.2
+0.50 +0.65 +0.55 +0.36 +0.46
1-2 414.5 4441 440.8 457.2 513.2
+8.77 +9.10" +12.04 +13.00™ | +11.00™
£ 23 335.5 332.2 411.2 391.4 371.7
S +9.04 +10.04 +11.49™ | £12.12™ | +10.44™
%D 34 740.1 763.2 799.3 789.5 865.1
D +12.44 +11.80 +9.,59™ +11.45™ | +9.50™
i o0 45 865.1 878.3 852.0 858.6 917.8
= +15.18 +14.44 +17.68 +14.21 +13.21"
S 56 648.0 657.9 740.1 799.3 842.1
o0 +11.80 +10.00 +17.98™ | £16.42™ | £12.40™
§ 6-7 756.6 750.0 707.2 723.7 730.3
< +10.84 +9.40 +16.21 +15.04 +16.42
78 680.9 509.9 542.8 621.7 697.4
+9.80 +9.00 +15.01 +14.00 +15.04
= 1-2 98.4 99.6 108.9 104.9 111.4
g 2-3 42.1 39.8 49.5 45.5 41.2
go 3-4 55.5 55.2 55.7 54.4 56.9
v X 4-5 40.5 39.9 37.7 37.7 38.0
= 5-6 22.4 22.1 24.2 25.8 25.6
E 6-7 21.0 20.4 18.7 18.7 17.9
7-8 15.8 11.8 12.3 13.7 14.6

At the age of 2-3 months, the advantage in terms of absolute weight gain was

in favor of the III, IV and V experimental groups and compared to the control group
was: 2.3 kg (P >0.99); 1.7 kg (P > 0.95) and 1.1 kg (P < 0.95), respectively. At the
age of 3-4 months, gilts of all experimental groups outweighed their counterparts

of the control group by 0.7-3.8 kg.

At the age of 4-5 months, the situation changed, and purebred animals of the

intrabreed type of the Duroc breed of the Ukrainian selection «Stepovyi»
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outperformed their counterparts of the mixtures of the Il and IV experimental
groups.

In the period of 5-6 months, animals of the V experimental group were
characterized by a higher value of absolute growth.

In the period of 6-7 months, the advantage was on the side of animals of the
control group I, they exceeded the pigs of the experimental groups (11, III, IV, V) in
terms of absolute growth by 0.2 kg; 1.5 kg; 1.0 kg and 0.8 kg, respectively, in all
cases the difference is not statistically significant.

At the age of 7-8 months, a similar trend was observed, but the young animals
of the V experimental group outperformed the purebred Duroc animals in terms of
absolute gain at 0.5 kg, but the difference was not significant.

In terms of average daily weight gain, the best values during the entire age
period were characterized by the pigs of the experimental groups.

In the period of 1-2 months, the highest average daily gain was observed in
animals of the V experimental group, where the paternal form was the Landrace
breed of French selection, and the maternal form was DUSS - 513.2 g, which is by
98.7 g (23.8 %) higher than the value of this indicator in the control group. Animals
of the II, III and IV experimental groups at this age exceeded the analogues of the
Duroc breed of Ukrainian selection by 29.6 g (P > 0.95); 26.3 g the difference is not
statistically significant; 42.7 g (P > 0.99), respectively.

In the period of 2-3 months, the animals of the III experimental group had
higher average daily gains - 411.2 g, where the maternal basis was the intrabreed
type of the Ukrainian breed of duroc «Stepovyi», and the paternal basis was the
large white breed of foreign selection. The lowest value of average daily weight gain
in this period of time was observed in animals of the second experimental group,
but it was also at a fairly high level - 332.2 g.

The young animals obtained from direct and reciprocal crossing of the
intrabreed type of the Ukrainian breed Duroc «Stepovyi» and the French breed
Landrace (IV and V) were characterized by the following values of average daily
growth: 391.4 gand 371.7 g, respectively, and exceeded the purebred analogues of
DUSS Iby 55.9 g (P >0.999) and 36.2 g (P > 0.99).

In the following age periods, when studying the average daily weight gain, a
tendency to increase the weight gain in domestic animals was established.

In the age period of 3-4, 4-5, 5-6, 7-8 months, the highest average daily
weight gain was observed in animals of the V experimental group, where the
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maternal basis is the intrabreed type of the Duroc breed, and the paternal basis is
Landrace. At the age of 6-7 months, the animals of the control group were
characterized by the highest average daily weight gain - 756.6 g.

Analyzing the average daily growth of all groups, it should be noted that it
was highest at 3-4 and 4-5 months of age, and slightly decreased at 5-6 months of
age.

Based on this, it should be noted that it is during these periods that special
attention should be paid to proper feeding of animals, because it is during these
periods that the highest live weight gains of fattening young animals are achieved,
which makes it possible to identify the genetic potential of these pig genotypes.

Evaluating the experimental groups in terms of relative growth rate, which
characterizes the intensity of growth of the organism, it was found that for all
groups the value was highest in the period of 1-2 months and ranged from 98.4-
111.4 %, the highest value of the indicator was characterized by animals of the
combination DUSSx L, which exceeded the control group by 13.2 %.

In the age period of 2-3 months, the best in this indicator were animals of the
III experimental group - 49.5 %, which exceeded the control group by 17.6 %. At
the age of 3-4, 4-5 months, the advantage was on the side of animals of the V
experimental group.

At the age of 5-6 months, the advantage was on the side of the animals of the
experimental groups, and the highest relative gain was characterized by animals L
x DUSS. At 6-7 and 7-8 months of age, the highest value of relative gain was
characterized by purebred young animals of the control group I and amounted to
21.0 % and 15.8 %, respectively, of the age periods.

One of the main signs of pig productivity is early maturity. This is especially
important during fattening or growing. Since the length of stay of young animals
for fattening, growing, feed and growth costs is inversely proportional to early
maturity.

The effectiveness of fattening depends on many factors, the main ones being
feeding and housing conditions, breed, age and live weight of the animals.

Numerous studies by domestic and foreign scientists have shown that under
the same feeding and housing conditions, the fattening qualities of pigs of different
breeds and crossbreed combinations do not manifest themselves in the same way
[7,23,43,57,92,113, 141].

To study the fattening qualities of pigs obtained by purebred breeding and

127



crossbreeding, the experimental animals were put on control fattening at 3 months
of age, with an average live weight of 29.31-33.22 kg.

During the fattening period, there were differences between the
experimental groups of animals in terms of early maturity, feed consumption, and
average daily live weight gain. The results of fattening pigs at different weight
conditions are presented in Table 5.54.

Table 5.54
Fattening qualities of young animals, x + Sd
Group Age at live Average daily weight gain | Feed costs forl kg
weight, days during fattening, g growth, feed units

When reaching live weight100 kg, n = 30
| 185.3+1.93 744.2+5.36 3.52
11 182.5+2.52 769.9+7.96™ 3.46
I11 177.1+2.81" 789.2+7.29™ 3.33
IV 174.34£2.46™ 801.6+6.25™ 3.25
\% 167.7+2.27™ 875.6+6.17" 3.16

When reaching live weight120 kg, n = 27
| 210.1+1.58 757.1x6.77 4.00
11 208.4+4.04 770.4+£9.99 391
I11 205.1+3.33 770.9+10.34 3.87
IV 200.2+4.32" 794.8+9.64™ 3.76
\% 194.3+2.32™ 843.5+8.79™ 3.58

When reaching live weight140 kg, n = 24
| 235.7+3.32 761.3+9.32 4.20
11 245.2+3.81 715.8+10.32 4.50
I11 240.0+3.93 724.8+10.32 4.38
IV 227.6%4.13 781.8+11.23 4.23
\% 218.3¥3.15™ 841.6+10.74™ 4.08

The table shows that the fattening qualities of all combinations are high,
which was achieved under conditions of adequate feeding, as a prerequisite for
intensive growth, development and health of pigs is biologically complete feeding
according to diets well balanced in protein, amino acids, minerals and vitamins.

Fattening pigs reached live weight 100 kg in 167.7-185.3 days with average
daily gain of 744.2-875.6 g, spending 3.16-3.52 feed units for 1 kg gain.
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Comparing the main indicators in the context of control and experimental
groups, we believe that the breeding animals, where the paternal form was the
Landrace breed of French selection, and the maternal form was the intrabreed type
of the Ukrainian breed duroc «Stepovyi» group V, were characterized by the best
fattening indicators.

Namely, they reached live weight100 kg earlier by 17.6 days with higher
average daily gains, by 131.4 g and consumed less feed by 1 kg, an increase of
11.4 % compared to purebred counterparts of the control group. The experimental
animals of the IV group also outperformed the control group by 11 days in terms
of age at live weight 100 kg, by 11 days in terms of average daily gain by 57.4 g, and
by 0.27 feed units.

The experimental genotypes obtained from reciprocal crossing of intrabreed
type pigs of the Ukrainian breed Duroc «Stepovyi» and foreign large white breeding
(groups II and III) outperformed the control group in terms of average daily gain
by 25.7 and 45 g, while consuming less feed by 0.06 and 0.19 feed units and the
age of reaching live weight 100 kg was 3 and 8 days shorter, respectively.

When fattening young animals to live weight 120 kg, a similar trend was
observed, the experimental genotypes significantly outperformed the control
group in all major fattening parameters.

It is characteristic to note that the experimental genotypes retained high
growth intensity even when fattening to live weight 140 kg. When animals reached
live weight140 kg, the trend that took place during fattening to 100-120 kg
changed slightly. The growth intensity of animals of the II and III experimental
groups decreased, they reached the live weight of 140 kg 10 and 5 days later than
the control group, had lower average daily gains by 45.5 and 36.5 g and,
accordingly, higher feed costs by 0.30 and 0.18 feed units.

The lowest age of achievement of live weight 140 kg was characterized by
animals of the V experimental group (DUSSx L) - 218.3 days, which is 17 days less
than control animals. The young animals of this combination were characterized
by the highest average daily gain - 841.6 g and lower feed costs - 4.08 feed units.

Analyzing the fattening qualities of young pigs of different genotypes, it was
found that crossing contributed to the improvement of all fattening qualities of
breeding stock without exception, since the intensity of live weight gain led to an
increase in absolute, average daily gain and to a decrease in the age of reaching live
weight of 100, 120,140 kg and feed costs per1 kg gain.
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Fattening pigs of the intrabreed type of the Duroc breed of the Ukrainian
selection «Stepovyi» under various combinations in conditions of full feeding to
live weight100 kg contributed to a high level of average daily gain - 744.2-875.6 g.
This trend continued when fattening to heavier weight conditions of 120-140 kg.

It was found that the highest fattening performance in three variants of
fattening was obtained from a combination of intra-breed sows of the Duroc breed
with boars of the Landrace breed. The expediency of fattening pigs of this
combination to high weight conditions was noted, as they clearly retained high
growth intensity when fattening to live weight 140 kg.

5.9.2. Slaughter, meat, and fat quality of experimental young stock.

The efficiency of pork meat production, along with reproductive and
fattening traits, largely depends on the level of slaughter and meat qualities. This
issue is of particular importance when using specialized meat breeds of foreign
selection to improve the meat qualities of domestic pig breeds in the development
of new intrabreed types and lines, or in the production of hybrid commercial young
animals.

A general indicator of the slaughter qualities of animals is the slaughter yield,
which is influenced by many factors: breed, breeding, productivity direction, etc.
[132, 141].

When slaughtering pigs, the highest slaughter yield is obtained, on average
25 % more than other farm animals. The highest slaughter yield, which is noted in
the specialized literature, is 88-90 %. The number of bones in pig carcasses is 2.5
times less. When slaughtering pigs, the highest yield of edible slaughter products is
obtained [70, 75, 141].

When the gilts reached 100, 120,140 kg live weight, a control slaughter was
performed, and the slaughter yield in the control and experimental groups is shown
in Table 5.55.

Thus, the results of the experiment indicate that the slaughter and meat and
fat qualities of pigs of the experimental genotypes were at a high level. In all weight
conditions, the highest value of slaughter yield was in animals of group I (DUSS x
DUSS) - 75.10-71.69 % and group V (DUSS x L) - 75.00-71.00 %, which is
consistent with the studies of a number of authors [81, 112, 132, 141].

An important indicator of meat quality of pigs is the length of the carcass, but
in our studies there was no significant difference in this indicator in all weight
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conditions.

Table 5.55
Slaughter qualities of pigs of different genotypes, x + Sd
The Weight of
o | Slaughterhou | Length of the . Area of the the hind
3 se exit, half-carcass, thickness of «muscle third of the
S % cm the bacon, eye», cm?2 half carcass,
mm kg
Pre-slaughter weight 100 kg, n = 3
I 75.10+0.69 95.77+0.46 23.30+0.46 39.10+0.28 11.15+0.11
11 71.20+0.77" 94.61+0.68 24,80+0.88 37.30+0.37" | 10.81+0.22
[11 73.00+0.80 95.63+0.91 25.70+0.86 | 36.90+0.41™ | 10.67+0.21
IV 74.83+0.71 96.24+0.66 24.30+0.63 38.60+0.34 10.98+0.18
\% 75.00+0.77 96.44+0.64 24.70+0.68 38.90+0.28 11.10+£0.14
Pre-slaughter weight120 kg, n =3
I 75,08 +0,44 98,03 +0,88 26,40+0,71 42,08+0,42 12,69+0,19
II | 70,25%£0,51™ | 97,18+1,01 28,80+0,74 40,54+0,59 11,90+0,25
I | 72,25%0,57" 96,94+0,96 30,00+0,70" | 39,81+0,58" | 11,83+0,27
IV 74,00+0,61 98,45+0,86 27,10+0,70 41,70+0,44 12,1340,21
\% 74,42+0,67 99,56+0,83 27,80+0,68 41,86%0,51 12,35+0,23
Pre-slaughter weight140 kg, n = 3
I 71,64+0,43 118,40+0,61 | 30,80+0,54 49,63+0,23 14,07+0,38
11 68,43+0,67° | 116,00+0,80 | 32,40+0,66 | 47,13+0,34™ | 13,58+0,60
I | 69,71+0,45" | 115,40+0,76" | 33,70+0,71" | 46,89+0,40™ | 13,44+0,73
IV 70,21+0,47 120,10+0,55 | 32,40+0,48 48,58+0,31 14,20+0,40
\% 71,00+0,44 | 121,60+0,61" | 32,10+0,51 49,14+0,28 14,30+0,31

In addition to live weight at slaughter140 kg, where animals V (DUSS x L) of
the experimental group outperformed animals of the control group by 3.2 cm

(P >0.95). However, there was a tendency for a longer carcass in the crossbred

young of the experimental group V, where the paternal form was the Landrace

breed of French selection and the maternal form was the Duroc breed of Ukrainian

selection.

Since the longer carcass of Landrace pigs is their breed feature, they clearly

transmit this quality to offspring when crossbred. This indicator in animals of
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group V at slaughter at 100, 120, 140 kg was 96.44 cm, 99.56 cm, and 121.60 cwm,
respectively.

Regarding the thickness of the fat at the level of 6-7 thoracic vertebrae in all
weight conditions, a pattern of increase in this indicator in crossbred animals
obtained from reciprocal crossing of intrabreed type pigs of the Duroc and Large
White breeds (11, I1I) was revealed in contrast to animals of the control group.

Absolute and relative changes in muscle and adipose tissue are reflected in
changes in the area of the «muscle eye», which is a reliable criterion for assessing
the meatiness of carcasses. According to numerous studies, the area of the «muscle
eye» positively correlates with the yield of meat in pig carcasses.

A common pattern for pigs of all experimental groups was that the area of the
«muscle eye» increases with the growth and increase in live weight of animals. It
should be noted that the growth rate of this trait remains at a high level when
animals reach live weight 140 kg.

Thus, when slaughtered with a live weight of 100 kg, the highest indicator of
the area of the «muscle eye» was characterized by animals of the control group -
39.10 cm? and prevailed over animals of the II, III experimental groups by 4.6 %
(P>0.95) and 5.6 % (P >0.99), respectively. When the live weight120 kg was
reached, no significant difference was found between the groups. And when the live
weight of 140 kg was reached, the area of the «muscle eye» ranged from 47.13-
49.63 cm? by group.

In terms of the weight of the hind third of the half-carcass, no significant
difference was found in the experimental groups in all weight categories, but a
tendency to a greater weight of ham in animals of the control group was found,
indicating a change in the intensity of the development of the organism, its early
maturity. In the study of fattening and meat qualities, the evaluation index was used
to summarize the fattening and meat qualities (Table 5.56).

In all growth periods, the highest value of the complex index of fattening and
meat qualities was observed in animals of the V experimental group in the range of
211.9-203.6. When animals reached a live weight of 100-140 kg, the lowest value
of this index was characterized by animals of the II experimental group.

It should be noted that of all the economically useful traits of pigs, meat
qualities have the highest coefficient of inheritance and they develop
independently [132].

Table 5.56
Comprehensive index of fattening and meat qualities, x + Sd
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The value Group
of the
index I 11 I11 I\Y% \
Pre-slaughter weight 100 kg
1(1) 180.1 186.3 190.9 193.9 211.9
+1.23 +2.10 +1.66 +3.20 +1.16
Pre-slaughter weight 120 kg
1(2) 183.2 186.4 186.5 192.3 204.1
+2.20 +4.40 +2.56 +2.10 +3.50
Pre-slaughter weight 140 kg
1(3) 184.2 173.2 175.4 189.2 203.6
+1.25 +2.00 +2.30 +2.60 +2.20

The final conclusion about the productivity of pigs of different breeds can be
made on the basis of data on the quantity and quality of meat products obtained
from them. The criterion for assessing the quality of pork includes a number of
indicators, such as the quality of the carcass itself, its morphological and chemical
composition, physical properties, etc. [129, 141].

A more objective indicator of meat productivity is the morphological
composition of the pig carcass. With an increase in pre-slaughter weight, there are
changes in the ratio of individual tissues: muscle, fat and bone.

Numerous studies have established that under the same feeding and housing
conditions there are significant interbreed differences in the morphological
composition of the carcass. Carcass weighing showed that the groups differed in
morphological composition (Table 5.57).

Studies have shown a pattern of changes in the ratio of tissues with age, a
decrease in meat yield and an increase in fat, but different genotypes have their
own intensity of change in this ratio.

Analyzing the data in the table, it should be noted that all experimental
groups had good meat quality and were characterized by high meat content and
low fat content in all weight conditions.

Differences in the intensity of muscle tissue growth in relation to adipose
tissue are especially pronounced in animals of the III experimental group (DUSSx
LW) at pre-slaughter weight 100 kg. Therefore, the lowest relative content of
muscle tissue in animals of this group was 61.00 %, but the yield of lard was the

highest - 25.12 %.
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Table 5.57
Morphological composition of the carcass of experimental young pigs, x + Sd

Content in the carcass, % .
Group Ratio of meat : lard
meat fat bones
Pre-slaughter weight 100 kg, n = 3
I 63.90+0.21 23.79+0.30 12.31+0.20 1:0.37
11 62.20+0.28™ 24.32+0.34 13.48+0.25" 1:0.39
[11 61.00+0.30™ 25.12+0.38 13.88+0.34" 1:041
IV 63.18+0.30 23.00+0.24 13.82+0.38" 1:0.38
\% 64.12+0.36 23.32+0.21 12.56+0.28 1:0.36
Pre-slaughter weight 120 kg, n = 3
I 60.24+0.28 26.33+0.24 13.43+0.22 1:0.44
11 57.06+0.36™ | 29.89+0.37" | 13.05%0.31 1:0.52
[11 57.89+0.21" | 28.84+0.39™ | 13.57+0.35 1:0.50
IV 60.78+0.30 25.81+0.28 13.41+0.27 1:0.42
\% 60.80+0.32 26.00+0.20 13.20+0.24 1:0.43
Pre-slaughter weight 140 kg, n = 3
I 56.14+0.36 29.30+0.24 14.56+0.21 1:0.52
11 53.81+0.24™ | 31.98+0.34™ | 14.21+0.37 1:0.59
[11 54.60+0.21™ | 31.18+0.39" | 14.22+0.31 1:0.57
IV 56.31+0.28" 29.85+0.27" | 13.84+0.27 1:0.53
\% 57.53+0.32 28.18+0.30 14.29+0.23 1:0.49

When slaughtered, 120 kg had the highest meat yield of 60.80 % and the

lowest fat yield of 20.00 %, animals with the paternal form of the Landrace breed
of French selection and the maternal form of the intra-breed type of the Duroc
breed, but no significant difference was found compared to the control group.

The same trend was observed at 140 kg slaughter. In all weight conditions,
the lowest yield of meat and the highest yield of fat were characterized by
crossbred animals of the I and III experimental groups.

Thus, the analysis of the morphological composition of carcasses shows that
the relative meat yield at slaughter of 100-140 kg was different and depended on
the genotype of animals and amounted to 64.12-53.81 % in the groups. In terms of
meat yield from the carcass, the best were purebred animals of the inbred type of
the Duroc breed of the Ukrainian selection «Stepovyi» (I control group), crossbred
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young animals of the combination DUSS x L, they had a relative meat yield of 100-
140 kg at slaughter of 63.90-56.14 % and 64.12-57.53 %, respectively.

5.9.3. Internal organ development in experimental organisms.

The growth and development of pigs, productivity and body type are closely
related to their interior, morphological and biological characteristics of the
organism. It is known that the circulatory, respiratory, excretory and other organs
are chains of a single system and changes in one of them lead to changes in other
related organs and systems [42, 81, 141].

When studying the formation of pig meatiness, it is important to study the
growth of individual organs. Numerous studies have established that the growth
rate of the main tissues that are components of meat productivity coincides in time
with the growth rate of all animal organs. Also, the growth and development of
internal organs is significantly influenced by a number of factors: different
combinations of breeds and lines, feeding levels and feeding types [42, 77, 132,
141].

The absolute weight of the internal organs of pigs of the experimental groups
at different weight conditions is given in Table 5.58.

The obtained results give grounds to characterize the peculiarities of
metabolic processes in the organisms of experimental animals. The data in the table
indicate that as the live weight of pig’s increases, the absolute weight of the internal
organs of young animals of all groups increases.

The most intensive growth is in the liver, which is both an organ and an
endocrine gland directly involved in the digestive process. Organs such as the
spleen, heart and lungs are characterized by slower growth compared to the
growth rate of the animal's live weight as a whole.

Pigs of the IV and V experimental groups obtained from reciprocal crosses of
the intrabreed type of the Duroc breed of the Ukrainian Stepovyi selection and
Landrace of the French selection, regardless of pre-slaughter weight, have a higher
absolute weight of the heart, lungs, liver, spleen and kidneys compared to
analogues of the other groups.

The better development of internal organs of these genotypes indicates their
more active activity, which leads to increased metabolism and, as a result, higher
meat productivity of pigs of these combinations.

Table 5.58

135



Changes in the absolute weight of internal organs of experimental pigs, g,

x+Sd
Internal organs, g
Group - -
lungs heart liver spleen kidneys

Pre-slaughter weight 100 kg, n = 3
I 764+16.92 | 300+£13.22 | 2095+19.12 | 208+11.84 | 320+13.12
11 716+16.24 | 327+13.58 | 2180+20.06" | 179+11.46 | 323+13.21
[11 735+16.58 | 320+13.46 | 2181+20.10" | 187+11.68 | 329+13.34
IV 810+17.32 | 343+13.96 | 2115+19.93 | 264+12.07" | 336+13.42
\Y% 798+17.14 | 365+14.02" | 2174+20.02" | 277+12.13" | 348+13.57

Pre-slaughter weight 120 kg, n = 3
I 806+17.19 | 356+13.89 | 2320+21.04 | 230+£12.35 | 391+13.63
11 744+16.81 | 379+14.46 | 2370+21.28 | 226+12.27 | 398+£13.79
[11 775+16.92 | 372+14.11 | 2373+21.34 | 228+12.31 | 401+13.81
IV 857+17.36 | 386+14.58 | 2390+21.46 | 313+12.72" | 412+13.95
\Y% 850+17.28 | 402+14.76 | 2394+21.52 | 318+12.83" | 417+14.01

Pre-slaughter weight 140 kg, n = 3
I 842+17.62 | 420+15.04 | 2412+22.00 | 252+12.42 | 408+13.93
11 805+17.21 | 417+14.92 | 24,28+22.17 | 265+12.58 | 414+14.04
[11 812+17.24 | 422+15.12 | 2432+22.28 | 257+12.52 | 423+14.14
IV 900+18.00 | 446+15.23 | 2444+22.41 | 331+12.91" | 428+14.25
\Y% 886+17.73 | 452+15.35 | 2440+22.36 | 336%13.06" | 436+14.36

Young pigs of the control group I at a live weight of 100, 120 and 140 kg

exceeded pigs of the experimental groups Il and III by 6.7 %, 8.3 %, 4.6 % and

3.9 %, 4.0 %, 3.7 %, respectively. However, the crossbred animals of the [V and V

experimental groups had an advantage of 4.4-6.9 % in this indicator over the

purebred control animals at different pre-slaughter weights.

As for the heart weight, the studied genotypes of groups II and III occupied

an intermediate position between the control animals and the other groups.

However, the pigs of the following combinations (L x DUSS; DUSS x L) in

different weight conditions exceeded the animals of the intrabreed type of the

Duroc breed of the Ukrainian selection «Stepovyi». Thus, at slaughter at 100 kg,

pigs of the V experimental group had the highest absolute heart weight - 365 g and
outweighed control animals by 21.7 % (P > 0.95).
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By liver weight at live weight 100 kg pigs of II, III, V experimental groups
significantly outnumbered animals of the Duroc breed of Ukrainian selection by
4.0 %, 4.1 %, 3.8 %, respectively, at (P > 0.95). A similar trend was observed in the
following weight periods.

The young animals of the [V and V experimental groups at slaughter in100 kg
significantly exceeded the control pigs by 26.9 % and 33.2 %, respectively, in terms
of absolute spleen weight in both cases, the difference is statistically significant.
This difference is especially clearly observed in this indicator between purebred
animals and young animals obtained from reciprocal crossing of intrabreed pigs of
the Duroc breed of Ukrainian selection and Landrace of French selection, when
they reached a live weight of 120 and 140 kg.

The kidney weights of all studied genotypes were higher than those of control
pigs. For example, at a live weight of 100 kg pigs of groups II, III, IV, V had an
advantage in kidney weight over the control by 0.9 %, 2.8 %, 5.0 %, 8.7 %,
respectively in all cases the difference is not statistically significant, at slaughter in
120 kg - respectively 1.8 %, 2.6 %, 5.4 %, 6.6 % (P < 0.95), at the pre-slaughter
weight of 140 kg - respectively 1.5 %, 3.7 %, 4.9 %, 6.9 % (P < 0.95).

Thus, based on a comparative study of the weight of internal organs in the
dynamics of growth, it can be concluded that intensive formation of internal organs
occurred in young animals of the experimental groups (I, 11, IV, V), which, in turn,
indicates a higher level of metabolic processes in young animals of the
experimental genotypes and indicates a better use of nutrients in the diet.

5.9.4. Histological analysis of muscle tissue in experimental groups.
Meat productivity of pigs is determined primarily by heredity, age, feeding and
housing conditions. Recently, the demand for lean pork has been growing, so much
attention should be paid not only to quantitative (meat yield, fat, etc.) but also to
qualitative traits [44, 141].

Muscle tissue makes up more than 40 % of animal body weight and,
depending on its structure, performs important physiological functions in the body
[33]. The main histomorphologic and functional element of striated tissue is the
muscle fiber, a multinucleated cell 10 to 100 microns thick and up to12 cm or more
in length. The surface of the muscle fiber is covered with an elastic membrane, the
sarcolemma [105].

The quality of meat is influenced by the size of muscle fibers, the amount and
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location of adipose tissue. The plasma of muscle cells contains complete proteins,
and connective tissue contains incomplete proteins, the amount, properties, and
location of which determine the tenderness of meat [126-128, 141].

It has been established that muscle fibers become thicker and coarser with
age. Particularly significant thickening is observed at a later stage of ontogeny (4.5-
5.5 months). Thus, for the period from 3.5 to 4.5 months of age changes in fiber
thickness amounted to 9-12 %, and from 4.5 to 5.5 months of age, this figure
increases to 27-28 %. A detailed analysis of the fiber thickness of the longest back
muscle revealed that in animals of 3.5 months of age, muscle fibers up to 30
microns thick accounted for 22.1 % of the total, in pigs at 4.5 months - 18.4 and at
5.5 months - only 6 %. At the same time, fibers with a maximum thickness (100
microns) in 3.5, 4.5, 5.5 month old animals were 1.1 %, 4.4 %, and 6.0 %,
respectively. These data indicate that in pigs from 3.5 to 5.5 months of age there is
an intensive increase in muscle tissue [126, 141].

Micrometry data when animals reach live weight100 kg indicate a significant
variation in the diameter of muscle fibers (from 6.6 to 112.3 microns). The largest
number of small muscle fibers is found in the muscle tissue of pigs of the Large
White 36.29 %, Myrhorod 31.70 % and Landracex Large White 29.30 % breeds.
The number of large muscle fibers is higher in pigs of meat breeds: Landrace 16.3 %
and Pitren 14.3 % [42, 119, 141].

The analysis of histological preparations of purebred and mixed-breed
animals shows that muscle fibers are organized into first-order bundles and differ
not only in diameter but also in shape and location. While in purebred pigs there
are relatively few small-diameter muscle fibers and they are located in one or two
groups in the middle of the bundle, in the muscle tissue of domestic animals there
are much more small muscle fibers and groups in the middle of the bundles are
more numerous; along with smaller muscle fibers, large-diameter fibers are much
more common in these animals, which are mainly located along the periphery of
the bundles [5, 126, 137, 141].

Pork has a high nutritional value and is used to produce a wide range of meat
products. The digestibility of pork meat reaches 95 %, and that of bacon - 98 %.
Compared to beef and lamb, it contains less water and more dry matter. The high
content of complete, easily digestible protein and essential amino acids, and a
relatively low percentage of inferior proteins, such as collagen and elastin,
distinguish pork from other types of meat. The presence of adipose tissue gives
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pork meat its caloric content, tenderness and flavor [91, 104, 138, 141].

Breed differences in pork quality are based on the quantitative ratio and
degree of formation of muscle and adipose tissue. Meat of fatty pigs already by 5-6
months of age is characterized by a set of histomorphological features that
determine its maturity, and meat and bacon pigs - by 6-7 months of age [81].
Therefore, animals of different productivity directions at the same age period
produce pork of different histomorphological composition.

Taking into account the fact that muscle tissue contains activators and energy
substances that help animals grow meat and characterize its quality, histological
studies are of particular relevance [23, 30, 64].

Many scientists are studying the histological structure of muscle tissue [126,
137, 138, 141], as intensive selection for early maturity results in some
deterioration in meat quality.

The analysis of literature sources allows us to conclude that of all the
indicators that are directly related to the growth of muscle tissue and animals
themselves, as well as the increase in their meat productivity, the increase in the
size of muscle fibers is the most important. This indicator, in turn, is an objective
criterion for the yield of lean meat in the carcass [6].

According to the analysis of literature sources, the problem of studying the
histological features of the structure of muscle and adipose tissue in pigs of
different genotypes, taking into account their level of fattening and meat
productivity, has not been studied sufficiently at present [141].

Therefore, the research involved the study of the histological structure of
muscle tissue of pigs of the intra-breed type of the Duroc breed of the Ukrainian
selection «Stepovyi» in various combinations. The main task of the research was to
determine the thickness of muscle fibers, as well as the ratio of structural
components of tissues of pigs of experimental groups at different weight
conditions, as well as to determine the optimal time of slaughter of pigs, based on
the analysis of the histological structure of muscle tissue as one of the indicators
characterizing the technological properties of meat.

The dynamics of muscle tissue development of the longest back muscle of
pigs at pre-slaughter weights of 100, 120,140 kg shows that groups of pigs differed
in histological structure (Table 5.59).

Table 5.59
Dynamics of the development of the longest back muscle tissue of the

139



experimental groups, x + Sd

Muscle fiber The ratio of structural
Group Genotype diameter, components of the fabric, %
microns parenchyma stroma
live weight 100 kg, n = 3
I DUSS x DUSS 24.5+0.41 85.2+2.71 14.8+1.20
11 DUSS x LW 33.4+0.50" 78.6+2.69 21.4+1.27
[11 LW x DUSS 36.9+0.49™ 76.2+1.83" 23.8+1.19
IV DUSS x L 16.2+0.22™ 89.2+2.77 10.8+1.11
\Y% L x DUSS 17.7+0.21" 88.4+1.87 11.6+1.10
live weight 120 kg, n = 3
I DUSS x DUSS 30.6+0.44 82.0£2.73 18.0+1.17
11 DUSS x LW 46.1+0.63™ 76.1+2.66" 23.9+1.32"
[11 LW x DUSS 48.0+0.58™ 74.3+1.80™ 23.7+1.21"
IV DUSS x L 20.7+0.19" 87.7£1.92 12.3+0.12
\Y% L x DUSS 22.8+0.25" 86.2+1.79 13.8+1.13
live weight 140 kg, n = 3
I DUSS x DUSS 33.0+0.37 77.8+1.83 22.2+1.30
11 DUSS x LW 55.2+0.48™ 74.8+2.62 25.2+1.24
[11 LW x DUSS 56.9+0.52™ 73.1+x1.78 26.9+0.98
IV DUSS x L 23.6+0.30" 86.4+2.04" 13.6+x1.17"
\Y% L x DUSS 24.8+0.22" 85.6£1.91" 14.4+1.32°

The obtained results of histological studies showed that when the pigs
reached the live weight of 100 kg I, IIl experimental groups in terms of muscle fiber
thickness significantly outperformed the animals of the control group by 26.6 %
(P>0.95)and 33.6 % (P > 0.999), respectively. This indicates that the genotypes of
the experimental groups in the interfascicular layer have a greater number of fat
cell precursors in the stage of formation compared to the control group. The muscle
fascicles of these groups are predominantly spherical or elliptical in cross-section,
and are well vascularized. The diameter of the muscle fibers ranges from 35-41
microns, with insignificant variability.

The opposite trend is observed in young animals of the IV and V experimental
groups obtained from reciprocal combinations of intrabreed type pigs of the Duroc
breed of the Ukrainian Stepovyi selection and Landrace of the French selection,
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which are significantly inferior in terms of muscle fiber diameter to their analogues
- purebred animals of the control group.

The muscle fascicles of these genotypes are lanceolate in shape, with well-
formed strands of collagen fibers in the intervals between them. The shape of the
muscle fiber cross-sections is predominantly penta-hexagonal, with nuclei located
near the sarcolemma. The average value of myocyte diameters ranges from 18-21
pum, with significant variability.

However, in terms of the ratio of parenchyma, the gilts of these groups exceed
the control pigs by 4.5 and 3.6 %, respectively, due to the presence of a small
amount of connective tissue between their muscle fibers. When animals reach live
weight120 kg, a similar pattern is observed.

Thus, in the II and III experimental groups, a significant growth of muscle
fibers was observed, which exceeded the control pigs by 33.6-36.0 % (P > 0.999).
In these combinations, a significant number of muscle cells in cross-section have
an irregular elliptical shape, which indicates the activation of growth processes and
intense coloration corresponds to an increase in the number of specific contractile
proteins. In the same groups, unlike the control group, the connective tissue in the
interfascicular layer increases significantly due to the presence of a large number
of mature fat cell precursors.

Regarding the IV and V groups of combinations L. x DUSS and DUSS x L, it
should be noted that the growth of muscle fibers is characterized by low intensity,
the average diameter ranges from 23-25 pm compared to control animals - 33-
35 pm. However, the amount of collagen in the interfascicular layer increases and
single mature adipocytes precursors of fat cells are observed.

An even more significant increase in diameter is observed in animals of such
combinations: LW x DUSS; DUSS x LW at a live weight of 140 kg. They are superior
to purebred animals of the inbred type of the Duroc breed of the Ukrainian
selection «Stepovyi» by 40 % (P> 0.99) and 42 % (P > 0.99), respectively. The
amount of collagen in these groups is insignificant, but there is an intensive
formation of the vascular network with adipose tissue adjacent to it.

In the following experimental groups (IV and V), a weak growth of muscle
fibers is noticeable, which are quite tightly adjacent to each other. The young pigs
of the control group outperformed the pigs of these groups in terms of muscle fiber
thickness by 22.8 % (P > 0.95) and 18.9 % (P > 0.95), respectively. In these groups,
the amount of collagen in the interfascicular layer increases; adipose tissue is
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negligible.

The analysis of the histological structure of the longest back muscle showed
that there was a breed specificity in the formation of muscle fibers in the
experimental groups. Upon reaching a live weight of 100-120 kg in animals of the
control group, the actual growth of muscle tissue parenchyma loses its intensity
and the amount of stromal component increases due to the development of a
network of collagen fibers. Therefore, the meat obtained from purebred young
animals of the intrabreed type of the Duroc breed of the Ukrainian selection
«Stepovyi» is characterized as lean or with a moderate degree of fat content.

At a pre-slaughter weight of 100-140 kg, animals of such combinations as
LW x DUSS; DUSS x LW increase the amount of stroma, mainly due to adipose
tissue. Meat obtained from these genotypes is characterized by tenderness and
juiciness.

Upon reaching a live weight of 100-120 kg in pigs of the IV and V groups of
combinations: L. x DUSS and DUSS x L, an increase in the parenchymal component
of muscle tissue is observed, and when the live weight of 140 kg is reached, the
growth activity of the muscle component is somewhat weakened. Therefore, in
order to increase the muscle mass of these genotypes, it is recommended to use
them for further fattening.

5.9.5. Meat and fat quality indicators of young stock across weight
conditions.

The main trend in the development of pig production is not only further
increase in meat content, but also simultaneous improvement of the quality of
produced pork [132].

In recent years, in order to improve the meat quality of pigs in our country,
crossbreeding of large white breed sows with boars of meat breeds and lines of
domestic and foreign selection has been widely used, and therefore control over
the quality of pork is an urgent issue, since breeding pigs for rapid growth and
increased meatiness leads to a decrease in meat quality [10, 23, 29, 141].

Most animals with high meat yields show an increase in water content,
flabbiness, and decreased color intensity [33, 39, 44, 91]. This deterioration in meat
quality causes significant damage to farms. Significant economic losses have been
reported in the production of bacon and canning of meat with high humidity [104,
116, 141].
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The quality of pork meat products depends on the morphological
composition of the carcasses, as well as their physical and chemical properties and
biological value. When assessing the quality of meat, indicators such as tenderness,
juiciness, moisture retention capacity, intramuscular fat content, protein quality,
color, pH, and others are taken into account.

According to domestic and foreign literature, the quality of meat and lard
products is significantly influenced by the breed and combination of breeds during
crossbreeding, age of animals, feeding level, fatness, as well as a number of genetic
and phenotypic factors [5, 10, 14, 23, 141].

The Institute of Pig Production and Agroindustrial Production of the National
Academy of Agrarian Sciences of Ukraine summarized the data of long-term
studies on the influence of breed on the physicochemical parameters of meat
quality, its protein and amino acid composition, as well as on the physicochemical
parameters and fatty acid composition of pig fat. The determination of the chemical
composition of the longest back muscle of 18 domestic breeds did not reveal
significant interbreed differences in the content of dry matter, protein, fat, and ash.
Muscle tissue contained an average of 24.58% dry matter (amplitude of
fluctuations by breed - 23.97-25.82 %), protein - 21.59 % (21.08-22.12 %), fat -
2.39 % (1.65-2.87 %), ash - 1.09 % (1.06-1.13 %).

The quality of carcasses is influenced not only by the ratio of meat to fat, but
also by the fatty acid composition of back fat and its physicochemical properties.
The high nutritional value of lard depends on the fatty acid composition and the
ratio of saturated and unsaturated acids [23-25, 27, 30, 141].

The quality of meat is assessed by the consumer based on such indicators as
color, moisture content, juiciness, texture and tenderness, taste and smell. To
assess the nutritional value of meat, the content of essential amino acids, minerals,
vitamins and fatty acids that the human body cannot synthesize are also taken into
account.

In our studies, the results of physicochemical and chemical analysis of the
longest back muscle during slaughter of pigs of different experimental genotypes
and different pre-slaughter weights are presented in Tables 5.60, 5.61.

Active acidity is considered to be the main indicator in assessing meat
quality. Its level characterizes the degree of intensity of biochemical processes in
the carcass and is closely related to the formation of taste and technological
properties of meat.
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Table 5.60

Physicochemical parameters of pig meat, x + Sd

L Moisture retention Color intensity,
Group Acidity, pH .
capacity, % Ex 1000

Pre-slaughter weight 100 kg
| 5.55%£0.07 54.81+£1.91 51.00£3.66
II 5.60£0.11 56.13+£1.54 54.20£3.12
[11 5.61+0.15 56.00+£1.65 55.60+4.46
v 5.49+0.03 53.01£2.69 50.40£3.19
\Y% 5.51+0.05 51.48+1.74 50.60£2.79

Pre-slaughter weight 120 kg
I 5.57+0.12 51.50£2.45 56.00+4.44
II 5.62+0.06 54.24%1.15 59.80+5.62
[11 5.60+£0.16 55.10+1.04 57.40+£2.50
I\Y 5.55%0.04 48.70+1.74 53.00+4.46
\Y% 5.58+0.08 50.83£1.31 54.20+£3.80

Pre-slaughter weight 140 kg
I 5.60+0.05 52.34+1.87 64.80+5.89
II 5.73+£0.04 53.78+1.23 67.00£2.00
[11 5.75+0.03" 54.18+1.93 69.60+2.04
I\Y 5.61+0.05 49.81+1.27 62.50+4.94
\Y% 5.69+0.06 49.43+0.78 63.00£6.47

Analysis of the results of studies of the active acidity of muscle tissue of

experimental animals showed that no violations of the carcass maturation process

were detected. It should be noted that the pH value of meat of pigs of all groups and

weight conditions was within normal limits.

Table 5.61
Chemical properties of pig meat, x + Sd
General )
] Dry matter, Fat, Protein, Ash,
Group moisture,
% % % %
%
Pre-slaughter weight 100 kg
| 73.42+0.42 | 26.58+0.35 2.54+0.31 22,18+0,38 | 1.86+0.05
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11 74.24+0.41 | 25.76+0.51 2.83+0.27 21.35+0.82 | 1.58%0.10
I11 73.94+0.22 | 26.06+0.52 2.64+0.35 21.87+0.35 | 1.55%0.08
I\Y% 72.89+0.68 | 27.11+0.45 2.50+0.19 22.78+0.41 | 1.83+0.04
\ 73.10+£0.67 | 26.90+0.38 2.48+0.15 22.42+0.35 | 2.00+0.04
Pre-slaughter weight 120 kg
| 72.74+0.52 | 27.26x0.38 3.32+0.65 21.75+x0.38 | 2.19+0.04
11 73.35+0.41 | 26.65+0.45 3.61+0.29 21.24+0.44 | 1.80%0.12
I11 73.00+0.32 | 27.00+0.58 4.11+0.31 20.95+0.65 | 1.94+0.08
IV 72.14+0.54 | 27.86+0.61 3.10+0.47 22.61+0.57 | 2.15%£0.05
\ 72.52+0.36 | 27.48+0.52 3.00+0.28 22.36+0.52 | 2.12+0.10
Pre-slaughter weight 140 kg
| 73.32+0.36 | 27.68+0.35 3.84+0.35 21.59+0.44 | 2.25%0.08
11 73.10+0.26 | 26.90+0.48 4.16£0.67 21.18+0.65 | 1.56%0.12
I11 72.92+0.44 | 27.08+0.67 4.25+0.54 21.00+0.57 | 1.83%0.06
IV 71.89+0.56 | 28.11+0.64 3.43+0.48 22.47+0.64 | 2.21x0.10
\Y% 72.15+x0.40 | 27.85+0.52 3.38+0.39 22.19+0.58 | 2.28%0.07

The lowest pH value was characterized by animals of the IV experimental

group, where the maternal form is the Landrace breed of French selection, and the
paternal form is the intra-breed type of the Duroc breed of Ukrainian selection
«Stepovyix. It was relatively higher in pigs obtained from reciprocal crossing of the
intrabreed type of the Ukrainian breed duroc «Stepovyi» and the large white breed
of foreign selection - II, III experimental groups.

Thus, when animals reached the live weight of140 kg, pigs of the III
experimental group significantly exceeded the control by 2.7 % (P > 0.95).

An important qualitative factor in the culinary properties of pork is its ability
to retain sufficient moisture. Meat that contains enough bound water is juicier, has
a more delicate texture, better flavor and taste.

In the context of the control and experimental groups, the result in terms of
moisture content corresponded to the indicators of normal pork quality - from
51.48 to 56.13 % when slaughtered in100 kg, from 48.70-55.10% when
slaughtered in120 kg and from 49.43-54.18 % - in140 kg. However, there is a
certain tendency to reduce this indicator in animals characterized by increased
meatiness.

An equally important indicator that characterizes both the presentation and
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technological properties of meat and the intensity of oxidative processes in the
pig's body is its color. It is no coincidence that meat color is used as a quality
indicator on the global market.

The analysis of the results for this indicator between the experimental and
control groups did not reveal a significant difference.

The value of the color intensity index at different weight conditions ranged
from 50.40 to 69.60. Fattening pigs to a live weight of 140 kg increased the intensity
of coloration of muscle tissue of animals of all experimental groups.

The analysis of the data in Table 5.61 shows that the test groups practically
did not differ in the content of total moisture in the longest muscle of the back.

Studies have confirmed the pattern of increasing the content of dry matter in
muscle tissue mainly due to an increase in intramuscular fat content.

Thus, with age, in the process of increasing the weight of pigs, there is a
decrease in the content of hygroscopic moisture, a slight decrease in protein
content and an increase in fat content.

The nutritional value of meat largely depends on its fat content, which gives
meat products excellent taste and increases their energy value. The highest fat
content at slaughter at 100, 120,140 kg, was in the meat of pigs of the II and III
experimental groups - 2.83, 2.64 %; 3.61, 4.11 % and 4.16, 4.25 %, respectively,
and the lowest in the young animals of the V experimental group (DUSS x L) -
2.48 %, 3.00 % and 3.385, respectively.

No significant and statistically significant difference was found in the protein
content of meat between the control and experimental groups, but the highest
protein content was characterized by meat obtained from animals of the IV and V
experimental groups, which exceeded the control group at slaughter of 100 kg: by
2.7 and 1.1 %; in 120 kg - 3.9 and 2.8 %; in 140 kg - 4.1 and 2.8 %, respectively.
Thus, it should be noted that the fat and protein content is determined by the breed

factor.
Table 5.62
Physicochemical parameters of pig fat, x + Sd
General Cell )
] Dry matter, Fat, lodine
Group moisture, membranes,
% % number
% %
Pre-slaughter weight 100 kg

| 8.51+0.31 | 91.49+0.38 | 89.10+0.18 2.39+0.90 56.90
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11 8.14+0.22 | 91.86+0.42 | 89.45+0.22 2.41+0.87 57.60
I11 7.87+0.25 | 92.13+0.58 | 90.13+0.27" 2.00+0.42 57.76
I\Y% 6.94+0.41 | 93.06+0.51 | 91.16+0.41" 1.90+0.57 59.36
\ 7.34+0.35 | 92.66+0.42 | 90.77+0.22" | 1.89+0.45 58.76
Pre-slaughter weight 120 kg
| 7.63+x0.38 | 92.37x0.24 | 90.24%0.19 2.13+0.22 58.24
11 7.36+0.56 | 92.64+0.28 | 90.09+0.28 2.55+0.62 57.53
I11 7.14+x0.49 | 92.89+0.31 | 90.46%0.15 2.43+0.45 57.96
IV 6.21+0.42 | 93.80+£0.33" | 92.02+0.31™ | 1.78+0.15 58.87
\ 7.14+0.23 | 92.86+0.29 | 90.86+0.24 2.00+0.39 59.14
Pre-slaughter weight 140 kg
| 6.91+0.54 | 93.09+0.24 | 90.81+0.22 2.28+0.32 57.89
11 6.58+0.42 | 93.42+0.36 | 90.78+0.28 2.64+0.60 57.90
I11 6.68+0.68 | 93.32+0.29 | 90.80+0.31 2.52+0.49 58.12
IV 6.16£0.62 | 93.84+0.42 | 91.72+0.48 2.12+0.38 58.72
\Y% 6.31+0.58 | 93.69+0.31 | 91.48%0.40 2.21+0.51 58.64

When slaughtering animals with a live weight of 100 and 140 kg, the highest
ash content was observed in animals obtained from reciprocal crosses of the
intrabreed type of the Duroc breed of the Ukrainian Stepovyi selection and
Landrace of the French selection and exceeded the pigs of the control group by 7.5
and 1.3 %, respectively, the difference is not statistically significant.

When the gilts of the experimental groups reached a live weight of 120 kg,
purebred young animals of the first control group (DUSS x DUSS) had the highest
ash content in meat compared to the experimental groups, which was 2.19 %.

According to the results of the research, it can be concluded that the quality
of meat of pigs of all experimental groups meets the requirements of the standards
and, depending on the combination and pre-slaughter weight, has specific
properties. Thus, crossbreeding and fattening to a live weight of 120-140 kg
influenced the improvement of meat quality indicators, the improvement of
physicochemical and chemical properties of muscle tissue moisture retention
capacity, color intensity, intramuscular fat content, which increase the taste and
nutritional quality of meat in general.

There were some differences between animals of different combinations in
the physical and chemical properties of adipose tissue. Changes in the chemical
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composition and physical properties of pig fat of the experimental groups
depending on the weight condition are shown in Table 5.62. The fat of slaughtered
experimental animals of all groups was characterized by high quality indicators.

With age, the fat content in the adipose tissue of animals of all experimental
groups increases and the moisture content decreases. The backbone of purebred
pigs of the control group I in all weight periods exceeded the rest of the
experimental groups in terms of total moisture content.

The dry matter content of animals of the IV experimental group was slightly
higher. Thus, when slaughtered with a live weight of 100 kg, pigs of this
combination (L x DUSS) exceeded the control group by 1.7 % (the difference is not
statistically significant);120 kg - by 1.5 % (P > 0.95); 140 kg - by 0.8 % (P < 0.95).

In terms of fat content at pre-slaughter weight100 kg, animals of the III, [V, V
experimental groups exceeded young pigs of the control group by 1.1 % (P > 0.95),
2.3% (P>0.95) and 1.9 % (P > 0.99), respectively. When reaching the live weight
of120 kg only gilts of the IV experimental group, this indicator significantly
exceeded the animals of the control group by 2 % (P > 0.95).

When slaughtering animals with a live weight of 140 kg, pigs of the control
group exceeded the fat content of young animals obtained from reciprocal crossing
of the intrabreed type of the Duroc breed of the Ukrainian selection «Stepovyi» and
Landrace of the French selection (IV, V groups) by 1 % and 0.7 %, respectively, but
no statistically significant difference was found.

According to the iodine number, which reflects the content of unsaturated
fatty acids in lard and the quality of lard, all experimental genotypes were
characterized by high values of this indicator.

Based on the physicochemical parameters, it was found that the fat of pigs of
all experimental groups is of dense consistency with good digestibility.

Thus, the analysis of qualitative characteristics allows us to conclude that the
meat and lard of pigs of the experimental groups is characterized by good quality,
no significant difference in the studied indicators between animals of different
genotypes when fattening to a live weight of 100-140 kg was found.

5.9.6. Hematological parameters of organisms of different genotypes.

The possibility and probability of early assessment of the productive qualities
of animals of different combinations is of both theoretical and practical importance,
which is carried out by determining the interior features [42, 58, 141, 143].
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The genetic determination of different growth intensity and productivity of
individual animals of different pig breeds is associated with complex and diverse
metabolic processes, which are reflected in the morphological and biochemical
parameters of the blood, which is relatively constant, but at the same time one of
the most labile systems in the body [132]. Even minor changes in metabolism are
reflected in the blood. It is impossible to determine the degree of productivity of
animals only by their exterior, without taking into account interior features [42].

A number of authors point out that the activity of homopoiesis, the intensity
of redox processes in the pig's body are influenced by both genotypic (breed, type
of constitution, type of productivity) and paratypic (feeding, housing conditions)
factors [23,91, 141, 143].

In turn, the morphological composition of the blood is closely related to the
general vital activity of the organism and can be used as an indicator of animal
adaptation to certain environmental conditions [42]. Many authors have shown a
link between live weight gain and the morphological composition of red blood cells
[141].

Periods of the most active growth are characterized by a higher content of
these blood cells [132]. Therefore, it is of practical interest to study the degree of
genetic difference in blood morphological parameters when combining different
genotypes in the process of their growth, which can explain the increased growth
energy of young animals of mixed origin, obtained as a result of these combinations.

To determine the interior characteristics of young animals of different
genotypes when the experimental pigs reached 2, 4, 6 months of age, blood samples
were taken from the same animals (5 heads from each group) in the morning from
8 to 10 o'clock, before feeding. The morphological and biochemical status of pig
blood was determined by conventional methods: the number of red and white
blood cells by counting in the Goryaev chamber under a microscope; hemoglobin
content - using a Sali hemometer; total protein content in the blood serum - by
refractometric method on a photoelectrocalorimeter KFC-2; the amount of
albumin and globulins - by the nephelometric method; the activity of the enzymes
aspartate and alanine aminotransferases by the Reitman-Frenkel method [141].
The data on the morphological composition of the blood of pigs of experimental
groups in the age aspect are given in Table 5.63.

Table 5.63
Age-related changes in the morphological composition of blood of pigs of
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different genotypes, x + Sd

. Age, Animal Group,n=5
Indicator
m I I1 I1 IV Vv
5 9.89 9.38 8.27 8.92 8.98
+0.138 +0.117 +0.061 +0.083 +0.076
Hemoglobin, 4 10,77 11.00 9.18 10.84 11.40
g/% +0.124 +0.158 +0.012 +0.135 +0.098™
6 11.14 10.70 10.10 11.27 11.36
+0.168 +0.145 +0.139 +0.171 +0.169
) 7.61 7.14 7.32 7.77 7.83
+0.093 +0.082 +0.113 +0.078 +0.125
Red blood
7.57 7.33 7.35 7.65 7.91
cells, 4
+0.098 +0.108 +0.116 +0.081 +0.089"
mln/mm3
p 7.71 7.41 7.30 7.81 7.90
+0.136 +0.111 +0.097 +0.148 +0.137
5 19.21 18.48 18.61 20.04 19.21
+0.268 +0.196 +0.211 +0.301 +0.316
White cells, 4 18.72 18.56 18.70 19.84 19.36
mln/mm3 +0.212 +0.324 +0.273 +0.198™ +0.185
6 13.37 14.82 14.40 15.22 15.00
+0.158 +0.216 +0,182 +0,169™ +0,134

The study of the morphological composition of the blood of pigs of different
genotypes in the process of their growth allowed to compare their quantitative and
qualitative composition. The results of the study showed that purebred young pigs
of the combination: DUSS x DUSS (I) had the highest hemoglobin content at 2
months of age and exceeded the experimental groups by 5.4 %, 19.6 %, 10.9 %,
10.1 %, respectively. However, the mixed breed young animals of group V, where
the paternal form is Landrace of French selection and the maternal intrabreed type
of the Duroc breed of Ukrainian selection in the following age periods exceeded the
control at 4 and 6 months of age in terms of hemoglobin content by 6 % (P > 0.99)
and 1.9 % (difference is not statistically significant), respectively.

This indicates that in piglets of this combination, the maturity to salting is
reduced, and redox processes in them are maintained at a high level for a longer
time.

In terms of red blood cell content at 2, 4, 6 months of age, the advantage was
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on the side of pigs of the V experimental group, which outperformed the control
group by 2.9 % (P < 0.95), 4.5 % (P > 0.95) and 2.5 % (P < 0.95), respectively.

The analysis of the leukocyte content showed that at 2 months of age, the
leukocyte content was higher in pigs of the experimental group IV and exceeded
the control animals by 4.3 % (P < 0.95). At the age of 4 and 6 months, the situation
did not change; the higher leukocyte count was in animals of experimental group
[V with a high degree of probability.

Analyzing the data on the morphological composition of blood in the age
aspect in the context of the control and experimental groups, the advantage
remains on the side of IV and V experimental groups, and this indicates an
increased level of metabolic processes associated with the formation of muscle
tissue, and explains the increased growth energy of young animals of these groups.

An important indicator that characterizes the metabolic rate and
physiological status of the organism is the protein composition of blood serum [42].
It has been found that in crossbred and hybrid animals, as more potentially early
maturing genotypes, a more intense increase and higher values of total protein
content by 6.0...8.0 % and its fractions: albumin and globulins are observed [23, 25,
43,91, 141].

Similar phenomena are observed in purebred pigs that differ in early
maturity: in faster maturing pigs, the serum protein content increases faster, and
growth is accompanied by more intense protein deposition in the body [91].
Regarding the change in these indicators with age, in pigs, their increase is
observed up to a certain age (6-14 months) and up to certain limits depending on
maturity and growth energy, followed by a slight decrease or stabilization [42,
141].

Blood enzymes are considered to be a reliable marker of early prediction of
animal productive qualities. It has been established that the level of activity of some
enzymes is controlled by heredity and their activity is higher in early maturing
animals, which is confirmed by correlations with productive traits and is reflected
in the works of domestic and foreign scientists [23, 132, 141].

In general, it should be noted that meat genotypes of pigs are characterized
by higher rates of protein-enzyme metabolism than universal breeds. Thus,
transamylase activity is highest during the period of active growth of muscle tissue.
Studies have shown that the highest AST activity is observed in pigs at four months
of age, especially for pigs of meat genotypes. At an older age, the formation of
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adipose tissue and a decrease in muscle tissue formation begin, which leads to a
decrease in the activity of aminotransferases in subsequent age periods [91, 141].

The data of the results of our studies of the biochemical composition of the
blood of the experimental groups are given in Table 5.64, which indicate that at 2
months of age, young animals of experimental group V had the highest value - 6.96
g/% of total protein in the blood serum. At 4 months of age, the animals of
experimental groups IV and V were characterized by a high value of this indicator
and exceeded the control group in protein content by 7 % (P > 0.99) and 3.7 %
(P > 0.95), respectively.

In the same age group, animals of the II and III experimental groups were
inferior to the control by 1.2% (P <0.95) and 4.3 % (P> 0.95), respectively.
Animals of the first control group were characterized by a high level of total protein
at the age of 6 months - 7.84 g/%.

Some genotypic differences in the ratio of albumin and globulin fractions of
total protein in experimental animals were found.

At the age of 2, 4 months, young animals of the IV and V experimental groups
were characterized by higher albumin content with a high degree of reliability
compared to control animals. At the age of 6 months, the advantage was on the side
of the local young of the III experimental group, where the maternal form is the
intrabreed type of the Ukrainian breed duroc «Stepovyi», and the paternal form is
the foreign breed Large White.

A similar trend was observed in the globulin content at 2 months of age.
However, at 6 months of age, the highest globulin level was observed in the control
group - 4.84 g/%.

As a result of the studies, it was found that, compared to purebred animals,
almost all crossbred groups had increased protein metabolism. It was found that at
4 months of age, pigs have high levels of serum enzyme activity, which corresponds
to the period of intensive synthesis of muscle tissue.

AST activity in gilts of the experimental groups, especially IV and V, was 7.4-
36.6 % higher for all age periods compared to purebred animals.

The increased activity of transamylases in the blood serum of pigs of these
groups is due to the influence of animals of French origin, selected for high growth
intensity, which is explained by the manifestation of a higher intensity of metabolic
processes in the tissues and organs of these animals. The ALT activity at 2 months
of age was the highest - 0.47 mmol/hourly in gilts of the IV experimental group,
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which exceeded the control pigs by 27.7 % (P > 0.99). A similar trend was observed
at 4 months of age. However, at the age of 6 months, the highest activity of this
enzyme was observed in the gilts of the V experimental group - 0.96 mmol/hhl.

For a more detailed study of enzyme activity, the Ritis index is used, which
indicates the ratio of AST to ALT enzymes, expressed in units. The ALT enzyme is
involved in the process of amino acid transamination, which, with the help of the
AST enzyme, synthesizes specific tissue proteins, i.e. builds muscle tissue in the
pig's body. Based on this, this index is important in studying the degree of intensity
of oxidative processes, the level of metabolism, which determine the level of
productivity of pigs and allows for more economical consumption of essential
amino acids [42, 141].

Thus, the highest value of the Ritis index in pigs of the experimental groups
is at 4 months of age and is 1.17-1.41 units. This can be explained by the fact that
it was during this period that the highest AST activity was observed, indicating a
period of active muscle growth and a period of intensive protein synthesis in the
body of young pigs. At 6 months of age, the activity of aminotransferases decreases,
so the Ritis index has slightly lower values compared to the previous age period, so
the formation of muscle tissue in pigs slows down and fatty tissue increases.

Table 5.64
Biochemical composition of blood of experimental groups, x + Sd
Indicator Age, Animal group
m I I1 I11 IV Vv
Total protein, 2 6.18 5.90 6.19 6.88 6.96
g/% +0,105 | #0.087 | #0.093 +0.128" +0,098"
4 7.45 7.36 7.14 7.73 7.97
+0,057 | +0.085 | +0.069 | +0.081" +0.095"
6 7.84 7.13 7.32 7.40 7,24
+0,073 | 0,067 | #0.103 +0.091 +0.080
Albumin, 2 2,43 2,22 2,35 2,78 2,84
g/% 0,031 | +0,043 | +0,028 | #0,039™ | +0,021™
4 2,78 2,81 2,79 3,02 3,12
+0,017 | 0,030 | #0,049 | #0,041™ | *0,036™
6 3,00 2,96 3,12 3,00 2,98
+0,051 | +0,047 | +0,039 +0,040 +0,036
Globulins, 2 3,75 3,78 3,84 4,10 4,12
g/% +0,059 | #0,041 | 0,063 0,070 0,051
4 4,67 4,55 4,35 4,71 4,85
+0,075 | #0,065 | #0,048 0,051 0,083
6 4,84 4,17 4,20 4,40 4,26
+0,054 | +0,047 | 0,065 +0,081 +0,068
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Protein ratio 2 0,65 0,59 0,61 0,68 0,69
(albumin/globulins) +0,019 | +0,004 | +0,007 +0,009 +0,012
4 0,60 0,62 0,64 0,64 0,64
+0,008 | +0,009 | +0,007 | 0,006 +0,006
6 0,62 0,71 0,74 0,68 0,70
+0,008 | +0,007 | +0,009 | 0,006 +0,011
AST, 2 0,30 0,34 0,32 0,41 0,40
mmol/hchl +0,006 | +0,008 | +0,007 | +0,018* | +0,011*
4 0,84 0,86 0,80 0,92 0,96
+0,010 | 0,017 | +0,021 | +0,031 +0,009"
6 0,67 0,70 0,67 0,71 0,72
+0,009 | +0,008 | +0,006 | +0,015 +0,022
ALT, 2 0,36 0,44 0,42 0,47 0,46
mmol/hl +0,005 | +0,009 | +0,007 | +0,011* | +0,015™
4 0,72 0,62 0,60 0,74 0,68
+0,019 | +0,011 | +0,010 | 0,024 +0,021
6 0,84 0,72 0,70 0,84 0,96
+0,013 | +0,009 | +0,007 | +0,008 +0,009
Ritis index 2 0,83 0,77 0,76 0,87 0,87
(AST/ALT), units. 4 | 117 | 139 | 133 1,24 1,41
6 0,80 0,97 0,96 0,84 0,75

Thus, based on the hematological studies, it can be concluded that in terms of

almost all the main morphological and biochemical parameters of blood at different
ages, the animals of experimental groups IV and V exceeded their peers. These data
indicate the high reactivity of the organism of animals of these groups, which
contributes to the identification of genetic potential in experimental animals.

5.10. Developing a program to optimize meat productivity of livestock.

The results of our own research and their discussion provide the basis for the
development of a practical program for increasing the meat productivity of pigs in
industrial production. It consists of a set of interconnected measures, taking into
account innovative technological solutions, technological and breeding operations
and techniques, which are presented in Table 5.65.

The program consists of technological and informational blocks, the
implementation of which makes it possible to increase the productivity of fattening
young pigs and bring pork production to an innovative, cost-effective level in
enterprises of various sizes and forms of management.

Table 5.65
Program for increasing the meat productivity of young pigs* at using
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modern gene pool and innovative technological solutions

Complex
technological solutions

Expected result

The use of «enrichment materials» in
the form of straw bales and plastic
bottles 2L 50 % filled with wheat,
corn, barley, etc. per machine (20-30
heads) with their renewal on a
weekly basis.

1. A significant decrease in the
number of cases of harmful
social behavior (biting tails and
ears, fighting) and an increase in
playful, exploratory behavior,
which is confirmed by a lower
level of cortisol in the blood
plasma.

2. Reduction of culling
percentage during the fattening
period by 13.8-15.8 %.

3. Higher growth parameters by
3.5-7.0 %.

Addition of 0.15 % by weight of the
complex preparation «Gepasorbex»
to feed contaminated  with
mycotoxins (medium degree).

1. Stopping the negative effects
of mycotoxins, endogenous and
exogenous toxic substances of
various natures without binding
vitamins 4, D and E.

2. Increase in live weight by
2.67-5.1 kg and average daily
weight gain by 41.9-60.7 g at
weight conditions of 100-120
kg, respectively

3. Increase in downhole yield by
0.5-4.1 %.

4. Increase in the mass fraction
of protein in meat by 2.85 %.

5. The highest amino acid index
is 79.70% at 100 kg slaughter; at
120 kg slaughter - 75.27 %.

6. The highest protein-quality
index is 12.22 and 7.39 units.

Introduction of the feed additive
«Perfectin» to the recipe of feed in
the amount of 2 kg per 1000 kg of
feed.

1. Reduction of the age of
slaughtering conditions by 9.3
days, feed consumption per 1 kg
of weight gain by 5.1 %, increase
in average daily weight gain by
6.0 %.

2. Increase in slaughter yield by
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3.9 %, decrease in fat thickness
by 19.8 %, increase in the area of
the «muscle eye» by 6.1 %.

3. Promotes the growth of
muscle fibers in the later periods
of fattening. The meat is
characterized as lean.

Complex use of «Pro-Mac» (stress
corrector) and «Ultimade Acid»
(organic acid complex). The drugs
are introduced into the water supply
system using a Dozatron mediator at
a dose of 1 liter per 1000 liters of
drinking water 4 days before and 7
days after changing the diet,
regrouping, weighing and other
technological manipulations.

1. Reducing the age of reaching
slaughter conditions of 100-120
kg by 4.6-5.3 days, feed
consumption per 1 kg of weight
gain by 0.37-0.22 kg, increasing
the average daily weight gain by
46.0-40.3 g.

2. Increase in slaughter yield by
0.3-1.2%, decrease in the
thickness of the speck by 1.3-
1.5 mm, increase in the area of
the «muscle eye» by 0.3-1.5 cm?.
3. Increase in meat yield from
the carcass by 0.5-1.3 %.

The use of a dry form of the
phytobiotic «Liptosa  Expert»,
introduction  into  the  feed
formulation in the amount of 1.5 kg
per 1000 kg of feed.

1. Increase in live weight by
5.14-6.15 % and average daily
weight gain by 8.13-8.46 %.

2. It is an effective method of
replacing the use of antibiotics
and growth stimulants, which
leads to an increase in the
preservation and development
of beneficial microflora in the
intestines of pigs.

Apply selection aimed at obtaining
animals with CTSFGC and MC4RAG
genotypes in combinations sows
(LWxL) with boars of the terminal
lines «Maxter» and «Maxgroo».

1. Increase in slaughter yield by
0.4-1.4 %, increase in the area of
the «muscle eye» by 0.2-1.4 cm?,
increase in the weight of the
hind ham by 0.3-0.6 kg.

2. Increase in meat yield from
the carcass by 0.6-0.8 %.

Notes. * - fattening young pigs at the age of 77-190 days.

5.11. Economic efficiency of research outcomes in agribusiness.
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The level of efficiency of the pig industry depends on the use of a promising
gene pool with high reproductive, fattening and meat qualities in purebred
breeding and crossbreeding. It is also largely influenced by product quality
indicators.

Increasing the economic efficiency of pork production is possible by
increasing its production while reducing labor and material costs per 1 kg of live
weight gain, i.e. by ensuring the intensification of the industry.

High efficiency can be achieved both by reducing the cost of pork and by
increasing the selling price of meat, which depends on its quality. The weight of
pigs at the end of fattening is an important indicator of pork production intensity.
The amount of weight affects the quantitative level of pork production, its quality
indicators and production costs.

The main criteria for determining the optimal final live weight for fattening
should be the following: the possibility of obtaining high gains as long as possible,
feed efficiency, yield of meat and fat products and their quality, and production
cost. These indicators are subject to change with increasing age and weight of
animals. Average daily weight gain and feed consumption per 1 kg of weight gain
are interrelated. Pigs that have a high growth rate and produce higher gains use
feed more efficiently, have a lower proportion of maintenance feed, and consume
less nutrients per unit of production.

Regardless of the productivity direction, with increasing age and weight of
fattening pigs, feed costs per unit of gain increase and feed costs per unit of
slaughter weight decrease. When calculating feed costs per slaughter weight, meat
and fat yield, fattening to higher weight conditions is also effective.

Table 5.66 shows the indicators of economic efficiency of using different
types of self-storage units for young animals for fattening to live weight 100 kg.

Table 5.66
Economic efficiency of the use of homebrewers for young pigs

+/- feeding
Type of feeder )
machine
Indicator
bunker feeding to the bunker
machine feeders
Cost of the feeder”, UAH 6000.0 7800.0 +1800
Number of pigs, goal 80 80 -
Number of feeders, pcs 2 2 -
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Live weight of young animals when

put on fattening (age 90 days), kg 31.9 321 +0.2
Age of reaching live weight 100 kg,

days 186.3 177.6 -8.7
Duration of fattening, days 96.3 87.6 -8.7
Feed costs forl kg growth, feed units 3.49 3.22 -0.27
The increase in live weight at

fattening per 1 head, ¢ 0.681 0.679 -0.002
Live weight gain on fattening, kg 54.48 54.32 -0.16
Cost of 1 kg of live weight gain, UAH 2275.35 2158.57 -116.78
Average selling price per 1 kg of live

weight gain”, UAH 2750.0 2750.0 -
Cost of live weight gain, UAH

thousand 123.96 117.25 -6.71
Revenue from the sale of live weight

gain, UAH thousand 149.82 149.38 -0.44
Additional costs for feeders, UAH

thousand - 3.6 -
Net profit on sales, UAH thousand 25.86 28.53 +2.67
Profitability level, % 20.86 24.33 +3.47

Note: * - at average market prices in 2015.

If feeding machines are used to feed mixed fodder to 80 heads of young
cattle during the fattening period, an additional UAH 3.6 thousand is spent
compared to the use of bunker self-made machines.

However, during the fattening period, animals that consumed feed from
feed machines reached live weight faster 100 kg, by 8.7 days with lower feed costs
by 0.27 feed units compared to their counterparts that received feed from bunker
moonshine machines. Higher growth intensity led to a decrease in the cost of 1 c of
growth by 116.78 UAH.

At the same selling price of 2750.0 UAH, as well as taking into account the
additional costs of feeders, but with higher productivity, it is advisable to use
feeding machines for feeding compound feed to young animals during the fattening
period. Based on 80 heads of young cattle, the use of feeding machines leads to an
additional net profit of 2.67 thousand UAH, with a higher profitability of 3.47 %
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compared to the use of bunker self-made milkers.

Table 5.67 shows the indicators of economic efficiency of the use of the
probiotic preparation «Bio Plus 2B» in fattening young animals to live weight
100 kg.

The use of live spore cultures «Bio Plus 2B» in the diets of young pigs - group
II, led to an increase in growth intensity, due to which the animals reached live
weight100 kgin 6.6 days with less feed consumption - by 0.24 feed units, compared
to young pigs receiving the main diet - group L.

The shorter fattening period and lower feed costs contributed to a reduction
in the cost of one centner of gain. Even spending an additional UAH 2.29 thousand
on the probiotic product «Bio Plus 2B» during the period of fattening to live weight
100 kg in the II group, it became possible, due to increased productivity, to obtain
a higher value of net profit - UAH 28.09 thousand per 80 heads of young animals,
which is UAH 3.23 thousand higher than the same indicator of the I group. In the
second group of animals that consumed the probiotic «Bio Plus 2B» in addition to
the main diet, the level of profitability was 3.79 % higher than in the first group and
amounted to 24 %.

Taking into account the studies conducted, we note that the use of modern
probiotics «Bio Plus 2B» and their impact on improving production, economic and
economic indicators undeniably prove the justified need for their use in pig feeding
technology.

The level of efficiency of the pig industry depends on the use of a modern
gene pool with high fattening and meat traits in purebred breeding and
crossbreeding under optimal feeding and housing conditions.

It is also largely influenced by product quality indicators. If we take into
account the high growth rate of young pigs, it becomes obvious how much even a
small difference in performance ultimately affects the economic efficiency of pork
production [23, 25, 28, 71, 101].

Based on the studies conducted on the impact of «enrichment materials» in
the conditions of industrial technology of the base farm on the behavior and
productive traits of fattening young pigs, the economic efficiency of the impact of
the enrichment environment on the productivity of fattening young pigs at
different weight conditions was calculated, which is shown in Table 5.68.

Table 5.67
Economic efficiency of using the probiotic «Bio Plus 2B»

159



: Group . +/- group
Indicator (OR) (OR + 400 . )
g/ton to the first
«Bio Plus 2B» sroup
Number of pigs, heads 80 80 -
Live weight of young animals when
put on fattening (age 90 days), kg 32.8 33.0 +0.2
Age of reaching live weight 100 kg,
days 181.9 175.3 -6.6
Duration of fattening, days 91.9 85.3 -6.6
Feed costs forl kg growth, feed units 3.52 3.28 -0.24
The increase in live weight at fattening
per 1 head, c 0.672 0.67 -0.002
Live weight gain on fattening, kg 53.76 53.6 -0.16
Cost of 1 kg of live weight gain, UAH 2287.7 2183.27 -104.43
Average selling price per 1 kg of live
weight gain”, UAH 2750.0 2750.0 -
Cost of live weight gain, UAH thousand | 122.99 117.02 -5.96
Revenue from the sale of live weight
gain, UAH thousand 147.84 147.40 -0.44
Additional costs for probiotics, UAH
thousand - 2,29 2,29
Net profit on sales, UAH thousand 24.85 28.09 +3.23
Profitability level, % 20.21 24.00 +3.79
Note: * - at average market prices in 2015.
Table 5.68

Economic efficiency of the influence of enrichment environment on the

productivity of fattening pigs at different weight conditions

. Group
Indicator cor:/gi;%?lt | | Il 11
’ control? | experimental® | experimentalc

Number of gilts at the
beginning of fattening, - 60 60 60
heads
Live weight of a piglet at
the age of 11 weeks, kg ) 37.93 38.83 39,37
Age of reaching weight 100 160,4 156,2 155,7
condition, days 120 190,1 184,8 183,5
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Feed conversion, kg 100 3,14 3,00 3,00
’ 120 3,59 3,46 3,45

Duration of fattening, days 100 83,4 79,2 787

’ 120 113,1 107,8 106,5
Absolute weight gain 100 62,07 61,17 60,63
during the fattening 120 82,07 81,17 80,63
period, kg
The number of young 100 49 57 58
animals at the end of 120 49 57 cg
fattening, head
Live weight gain during 100 30,41 34,87 35,17
fattening, kg 120 40,21 46,27 46,77
Additional costs for the 100 - 400,00 292,00
enrichment environment,
UAH 120 - 560,00 408,80
Cost of 1 kg of live weight 100 4003,53 3859,91 3839,48
gain, UAH 120 4160,86 4026,47 4000,40
Average selling price per 1 100 4500,0 4500,0 4500,0
of live weight gain, UAH4 120 4750,0 4750 4750,0
Cost of live weight gain of 100 121,76 134,98 135,31
young animals, UAH 120 167,33 186,85 187,49
thousand
Revenue from the sale of 100 136,86 156,90 158,24
live weight gain of young
anjma]s’ UAH thousand 120 191,02 219,77 222,14
Net profit on sales, UAH 100 15,10 21,92 22,94
thousand 120 23,69 32,92 34,65
Profitability level, % 100 12,40 16,24 16,95

120 14,16 17,62 18,48

Notes: 2 - without the use of enrichment material; (® - using straw bales; (©) - using plastic bottles
(2L) filled with grain (wheat) to 50% of their capacity; - at average market prices 2021.

It was found that young pigs that had access to «enrichment materials»
during fattening - II and III experimental groups were characterized by higher
rates of fattening traits at weight conditions of 100 and 120 kg compared to animals
raised using traditional technology - group I (control).

Reduction of the fattening period, reduction of feed costs, higher
preservation and higher average daily weight gain in young animals of the Il and III
experimental groups influenced the reduction of the cost of growth compared to
the control (group I) by 143.63 and 164.05 UAH at a live weight of 100 kg and
134.39 and 160.46 UAH at a weight of 120 kg.

So, taking into account the cost and selling prices per kilogram of live weight
gain, we note that the use of «enrichment materials» is cost-effective, does not
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incur significant additional costs additional costs in group II for the period of
fattening up to 120 kg - 560 UAH, in group III - 408.8 UAH per 60 heads, since the
net profit and profitability of young pigs of groups II and III are higher than those
of group I (control) by 6.82 and 7.84 thousand UAH. UAH and 3.84 and 4.55 % at
the weight condition of 100 kg and respectively by 9.22 and 10.96 thousand UAH
and 3.46 and 4.32 % at the weight condition of 120 kg.

It should be noted that fattening young pigs to higher weight conditions in
the context of all experimental groups has higher profitability.

The experimental studies revealed an increase in the productive qualities of
young pigs (LWxL) x «Maxter» when using the complex feed additive
«Gepasorbex» produced by Vetservisproduct in the diets of mixed fodder
contaminated with mycotoxins. The positive result of the use of the feed additive
naturally influenced the indicators of economic efficiency of pig production (Table
5.69).

The use of the complex feed additive «Gepasorbex» — group III in the diets of
fattening young pigs led to an increase in growth intensity, due to which animals
reached a live weight of 100 kg 3 and 6 days earlier at lower feed costs - by 0.45
and 0,54 kg and 6 and 9.5 days earlier reached a live weight of 120 kg at lower feed
costs — by 0.2 and 0.28 kg, compared to young animals receiving only the basic diet
- group I (control) and group II, which consumed the basic diet with a commercial
analog of mycotoxin sorbent.

The shorter duration of fattening and lower feed costs contributed to a
reduction in the cost of one centner of gain (experimental groups II and III).

Table 5.69
Economic efficiency of the effect of «Gepasorbex» additive on the
productivity of fattening pigs at different weight conditions

G
Weight I o Il
Indicator condition, . .
kg control? | experimental® | experimentalc

The number of pigs on
fattening, heads - 30 30 30
Live weight of a piglet at the _ 35,5 35,03 35,83
age of 12 weeks, kg
Age of reaching weight 100 161,7 158,7 155,7
condition, days 120 190,2 184,2 180,7
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Feed conversion, kg 100 3,39 2,94 2,85
’ 120 3,50 3,30 3,22
Duration of fattening, days 100 77,7 74,7 717
120 106,2 100,2 96,7
Absolute weight gain during 100 64,5 64,97 64,17
the fattening period, kg 120 84,5 84,97 84,17
Live weight gain during 100 19,35 19,49 19,25
fattening, kg 120 25,35 25,49 25,25
Additional costs for 100 - 687,64 658,38
mycotoxin sorbent, UAH 120 - 1009,44 975,70
Cost of 1 kg of live weight 100 4354,66 4006,08 3903,60
gain, UAH 120 4214,75 4065,10 3973,70
Average selling price per 1 100 4500,0 4500,0 4500,0
of live weight gain, UAH¢ 120 4750,0 4750,0 4750,0
Cost of live weight gain of 100 84,26 78,77 75,81
young animals, UAH 120 106,84 104,63 101,32
thousand
Revenue from the sale of live 100 87,08 87,71 86,63
weight gain of young
animalsl UAH thousand 120 120,41 121,08 119,94
Net profit on sales, UAH 100 2,81 8,94 10,82
thousand 120 13,57 16,45 18,63
Profitability level, % 100 3,34 11,35 14,28
120 12,70 15,72 18,38

Notes: @ - the basic rations «Grower» and «Finisher» were used; b - the basic rations
«Grower» and «Finisher» were consumed with the addition of 0.15 % by weight of feed of a
commercial analogue of mycotoxin adsorbent; ¢ - the basic rations «Grower» and «Finisher»
were used with the addition of 0.15 % by weight of feed of the complex drug «Gepasorbex»; 4-
at average market prices in 2021.

Even spending additionally on sorbents of mycotoxins during the fattening
period to a live weight of 100 and 120 kg - 687.64 and 1009.44 UAH in group Il and
658.38 and 975.7 UAH in group III, it became possible, due to increased
productivity, to obtain a higher value of net profit per 30 heads of young animals,
which is 6.13 and 8.01 thousand UAH. UAH and 2.88 and 5.06 thousand UAH higher
than the same indicator of the first group at weight conditions of 100 and 120 kg.

In the third group of experimental animals, which consumed the complex
feed additive «Gepasorbex» in addition to the main diet, the highest level of
profitability was observed at weight conditions of 100 and 120 kg by 5.06 and
2.18 % and 10.94 and 2.93 %, respectively, compared to analogues of groups I and
I, at lower additional costs for the feed additive.

The study of the economic efficiency of the effect of the complex feed additive
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«Gepasorbex» on the slaughter traits of young pigs at different weight conditions
is presented in Table 5.70. The lower value of the cost of live weight gain directly
affected the cost of carcass, because the cost of slaughter was the same for young
pigs of all experimental groups.

The use of the complex feed additive «Gepasorbex» (group III) in the diets of
fattening young pigs led to an increase in the slaughter yield and, as a result, to
obtain heavier carcasses - 75.39 and 92.3 kg at a pre-slaughter weight of 100 and
120 kg, respectively, which is higher than the index of analogues of groups [ and II
by 3.83 and 0.13 kg; 0.86 and 0.46 kg.

The calculations of economic efficiency confirm the data on the feasibility and
higher profitability of selling animals in slaughter weight compared to selling them
in live weight. Thus, in the context of experimental groups, it was found that due to
the sale of animals in slaughter weight, it is possible to increase the profitability
index at weight conditions of 100 kg and 120 kg for group Il by 3.89 % and 38.78 %
and group I by 4.08 % and 40.33 %, respectively. Regarding Group I, we note that
it is more profitable to sell animals of 100 kg in live weight, and only when the live
weight reaches 120 kg is it more profitable to sell them in slaughter weight, which
increases this indicator by 35.85 %.

Thus, in comparing the obtained data on the economic efficiency of the effect
of the complex feed additive «Gepasorbex» on the slaughter traits of young pigs at
different weight conditions, we note a significant advantage of the III group (OR +
0.15% of the feed additive «Gepasorbex») over the analogues of the I and II groups.

Table 5.70
Economic efficiency of the effect of the additive «Gepasorbex» on the
slaughter traits of young pigs at different weight conditions (per 1 head)

Weight Group
Indicator condition, I 11 I11
kg control2 | experimental® | experimentalc
. 100 71,56 75,26 75,39
Carcass weight, kg
120 91,44 91,84 92,3
Sales price per kg of 100 70,0 70,0 70,0
meat and lard products, 120 78.0 78.0 78.0
UAHd ) ) )
Cost of meat and lard 100 5009,2 5268,2 5277,3
products from 1 carcass,
UAH 120 7132,32 7163,52 7199,4
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Cost price of meat and 100 4955,13 4571,69 4458,96

lard products per

carcass, UAH 120 4801,22 4636,60 4536,07

Net profit on sales of 100 54,07 696,51 818,34

meat and lard products

per 1 head, UAH 120 2331,10 2526,92 2663,33

Level of profitability 100 1,09 15,24 18,35

in the sale of meat and

lard products, % 120 48,55 54,50 58,71
, /0.

Notes: 2- Grower and Finisher basic rations were used; b - «Grower» and «Finisher» basic
rations were consumed with the addition of 0.15 % by weight of feed of a commercial analogue
of mycotoxin adsorbent; ¢ - «Grower» and «Finisher» basic rations were used with the addition
of 0.15 % by weight of feed of the complex drug «Gepasorbex»; 4 - at average market prices in
2021.

The calculation of the economic efficiency of the influence of genotype by
CTSF and MC4R genes on the slaughter traits of young pigs at a weight condition of
100 kg (per 1 head) is presented in Table 5.71. Higher slaughter yield was
characterized by heterozygous individuals CTSFGC of the genotypes (BW x L) x
«Maxter» and (BW x L) x «Maxgroo» and, as a result, heavier carcasses after
slaughter - 73.75 kg and 74.19 kg, respectively. Taking into account the higher
indicators of fattening and slaughter traits of heterozygous young animals for the
cathepsin F gene CTSFGC, we note higher values of the level of profitability of meat
and lard products sales - 13.23 % and 18.85 %, which is 1.91 % and 2.24 % higher
than in homozygous analogues.

According to the obtained calculations of the economic efficiency of the
influence of genotype on the MC4R gene on the slaughter traits of young pigs, it was
found that lower animal cost indicators during rearing and sufficiently high
slaughter traits led to higher indicators of profitability in MC4RAG heterozygotes,
both in animals of the combination (BW x L) x «Maxter» at the level of 16.64 % and
in animals of the combination (BW x L) x «Maxgroo» at the level of 18.51 %, which,
in turn, exceeded the analogues in the homozygous state for the MC4RE allele by
1.31 % and 2.59 %, respectively.
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Table 5.71

Economic efficiency of the influence of genotype by CTSF and MC4R genes on

slaughter traits of young pigs at a weight condition of 100 kg (per 1 head)

Indicator

Genotype by CTSF cathepsin gene

Genotype by melanocortin MC4R gene

(LW x L) x
«Maxter»

(LW x L) x
«Maxgro»

(WxL)x
«Maxter»

(WL)x
«Maxgro»

cc GC

cc GC

AG GG

AG GG

Carcass
weight, kg

72,60 73,75

73,66 74,19

73,68 74,31

74,68 74,69

Sales price
per kg of
meat and
lard
products,
UAH=

70,0 70,0

70,0 70,0

70,0 70,0

70,0 70,0

Cost of
meat and
lard
products
from 1
carcass,
UAH

5081,83 | 5162,66

5156,28 | 5192,95

5157,94 | 5201,60

5227,32 | 5228,17

Cost price
of meat and
lard
products
per carcass,
UAH

4565,0 | 4559,5

4422,0 | 4369,2

4422,0 | 45100

4411,0 | 4510,0

Net profit
on sales of
meat and
lard
products
per 1 head,
UAH

516,83 | 603,16

734,28 | 823,75

735,94 | 691,59

816,32 | 718,17

Level of
profitability
in the sale
of meat and
lard
products,

%

11,32 13,23

16,61 18,85

16,64 15,33

18,51 15,92

Note: 2 - at average market prices in 2021.
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5.12. Economic efficiency of the use of the complex food additive
«Gepasorbex» based on active plant components in industrial pigpricing

Modern industrial pig farming is one of the key livestock industries that
provide the population with high-quality animal products. Today, it is one of the
few livestock sectors that can increase revenues to regional and state budgets and
create enough jobs in rural areas in a short time. In the context of intensive
production, important tasks are to increase animal productivity, improve the
digestibility of feed nutrients, reduce morbidity and minimize the negative impact
of stress factors on the pig's body.

One of the promising areas in the technology of feeding pigs of different
technological groups is the use of functional feed additives, in particular, based on
natural active ingredients (milk thistle, etc.), which contribute to the normalization
of metabolic processes and increase productive performance.

At the current stage of development of the pig industry, feed additives with
hepatoprotective, sorption and immunomodulatory properties are gaining more
and more attention. They help reduce the impact of toxic substances, improve the
functional state of the liver and normalize intestinal microbiocenosis, which in turn
has a positive effect on the growth and development of animals. The complex feed
additive «Gepasorbex» is based on active plant components and has a pronounced
sorption capacity, which helps to detoxify the body and improve the overall health
of animals.

Even taking into account numerous studies in the field of the use of feed
additives in animal husbandry, the issue of their effectiveness in industrial pig
production remains relevant. It is important to investigate the effect of the complex
feed additive «Gepasorbex» on productive traits, in particular reproductive traits,
live weight dynamics, feed conversion, average daily gain, etc., as well as economic
efficiency.

Thus, the aim of this study is to evaluate the effectiveness of the use of the
complex feed additive «Gepasorbex» in industrial pig production and to determine
its effect on pig productivity, their physiological state and economic feasibility of
use in production conditions.

The key factor in profitable pig production is to ensure high reproductive
capacity of the main pig population, the safety of young pigs and their efficient
rearing to the level of marketable products. The full disclosure of the genetic
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potential of pigs is possible only under conditions of proper maintenance, feeding
and high adaptability of their organism.

As noted by Krasnikov S. V., Reshetnichenko O. P, et al. [5, 6], animals must be
provided with proper care to obtain quality products to be supplied to domestic
and foreign markets. One of the serious risks to the health and productivity of pigs
is mycotoxins, which adversely affect the functioning of the body's major systems.
An effective means of combating them are sorbents that bind toxins and remove
them from the body without harming the animals. Modern sorbents not only
neutralize mycotoxins, but also perform a preventive function, contributing to the
normalization of the immune system, intestinal microflora, metabolism and
improved appetite. This, in turn, has a positive effect on the quality of the final
product. Thus, the use of sorbents is an important factor in increasing pig
productivity and ensuring the safety of livestock products [19, 20, 27, 31, 35, 36].

According to profitability in livestock farming is a determining factor in the
development of new approaches to farm animal feeding. Given the volatility of raw
material prices and fluctuations in the purchase price of animal products,
producers need to implement effective solutions that will help optimize costs and
increase animal productivity.

Today, functional feed additives are increasingly being developed on the
basis of active plant components. Supplements based on milk thistle (Carduus
marianus L., genus Silybum Adans L., family Asteraceae), a plant that is a popular
herbal hepatoprotector, have proven to be the most effective. The ripe fruits of this
plant are a source of the active substance silymarin, which is a component of many
medicines. Its action is aimed at neutralizing toxic compounds that enter the body
from the environment or are formed in it, even before they penetrate into
hepatocytes. In addition, silymarin is able to stimulate the synthesis of its own
phospholipids, which contribute to the restoration of cell membranes. Clinical
studies of hepatoprotectors confirm that milk thistle has antioxidant, anti-
inflammatory properties and prevents the development of connective tissue in the
liver. Its positive effect covers not only the liver but also the entire gastrointestinal
tract. The most effective form of use is the powder, which acts at the micro level to
cleanse liver cells. All parts of the plant - leaves, roots, and seeds — have medicinal
properties. The seeds contain fats, essential oil, vitamin K, resins, mucilage,
tyramine, flavonoids, as well as a complex of macro- and microelements that
enhance its therapeutic effect.
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Given the relevance of the issue, the goal was to determine the effectiveness
of the use of the complex feed additive «Gepasorbex» and its effect on the
productive traits of sows and fattening young pigs under conditions of industrial
technology for the production of pig products

Experimental studies were conducted as part of two scientific and economic
experiments. In the first experiment, the effect of the complex additive
«Gepasorbex» on the fattening and meat traits of young pigs was studied in the
conditions of LLC «Tavrian Pigs» in the Kherson region. The productive traits of 90
heads of fattening young pigs were studied, where the maternal form was a
combination of the breed’s Large White x Landrace, and the paternal form was
boars of the terminal line «Maxter». Fattening was divided into two periods: |
period of fattening «Grower» - animals with a live weight of 30-60 kg (12-17
weeks) consumed 2.4-2.6 kg per head per day using feed of the «Grower» type with
nutritional value: crude protein - 180.25 g/kg; metabolic energy - 13.04 M]/kg,
pigs were placed on a concrete slotted floor with an area of 0.65 m?/head according
to VNTP-APC - 02.05 «Pig enterprises (complexes, farms, small farms)»; Il period
of fattening «Finisher» - animals with a live weight of 61-120 kg (17-26 weeks)
consumed 2.8-3.2 kg of feed per head per day using feed of the «Finisher» type with
nutritional value crude protein - 140.88-153.08 g/kg; metabolizable energy -
12.90-13.14 MJ/kg [13], pigs were housed on a concrete slotted floor with an area
of 0.85 m?/head according to VNTP-APC - 02.05 «Pig enterprises (complexes,
farms, small farms)». The main diet (MD) was compound feed of own production
with the use of premixes produced by PC Alternative LLC. When pigs were
transferred from the growing room to the fattening room of the first period, the
equalization period (EQP) started at 11-12 weeks to equalize the animals and
ensure the purity of the research. Further, all experimental animals were divided
into three groups (according to the principle of analogs) according to generally
accepted methods [7, 11, 22] with 30 animals in each group: I - control group of
pigs used the basic diet "Grower", "Finisher"; pigs of Il - experimental group
consumed the basic diet «Grower», «Finisher» with the addition of 0.by weight of
feed of a commercial analog of mycotoxin adsorbent; animals of III - experimental
group used the basic diet «Grower», «Finisher» with the addition of 0.15% by
weight of feed of the complex preparation «Gepasorbex».

The composition of1 kg feed additive «Gepasorbex» (Vetservisproduct LLC,
Ukraine) contains the following active ingredients, %: silicon dioxide - 60.2-70.8;
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aluminum oxide - 8-12; magnesium carbonate - 1.0-2.5; titanium dioxide - 0.8-
0.15; selenium - 0.32-0.35; clinker - 4.2-4.5; active feed yeast - 8-10; milk thistle
- 18-20 % (registration certificate AV-08268-04-19 from 04.03.2019 p.).

Composition of the feed additive «Commercial analog»: silicon dioxide SiO;,
kaolinite clay, magnesium silicate, inactivated yeast (Saccaromyces cerevisiae),
sugar kelp, wild chicory and calendula extracts, dry matter - 954.0 g.

The main feed used for feeding the pigs of the experimental groups according
to laboratory studies Expert Center «Biolights» LLC was recognized as slightly toxic
for aflatoxin, ochratoxin and zearalenone. The experiment studied fattening
performance according to the methods.

At the age of 12, 14, 17, 22, 26 weeks, live weight (kg) and average daily gain
(g) were determined; the following fattening traits of pigs, in particular: age of
reaching live weight (days), average daily gain (g), feed conversion (kg) were
determined in experimental groups of pigs when they reached 100 and 120 kg,
respectively, according to generally accepted methods.

Scientific and economic experiments (second stage) to study the
effectiveness of the use of the supplement «Gepasorbex» based on biologically
active compounds of plant and mineral origin for the prevention of metabolic
disorders, mycotoxicosis in gestating and lactating sows and its effect on
reproductive traits were conducted in the conditions of the private rental
enterprise «Victoria» in the Bashtanka district of the Mykolaiv region. We studied
192 nests of suckling sows in the farrowing shop with 2798 heads of suckling
piglets for two adjacent farrowings (breed: two-breed sows of the Large Whitex
Landrace (PIC, UK) and boars of the Maxter terminal line (FRANCE HYBRIDES,
France); two-breed sows of the Large Whitex Landrace and boars of the PIC 337
terminal line (PIC, UK).

Sows were kept according to their physiological condition in the respective
technological groups. The gilts and sows were kept on a concrete slotted floor in
accordance with regulatory requirements. The gilts were kept in groups of 12 with
a floor area of 1.8 m?/head. When transferred to the reproduction shop to the sow
section, the animals were kept in individual pens (2350x650 mm) for 30 days
before establishing/confirming pregnancy by ultrasound diagnostics and
consumed 2.8-3.1 kg of feed per head per day using the «<Sows and Gestation Sows»
type of feed with the following nutritional value: crude protein - 144.9 g/kg;
metabolic energy - 2914.7 Kcal/kg. After establishing fertility, sows were
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transferred to the farrowing sow area, where they were kept in group pens with a
standard area per animal of 2.1 m?, fed 2.5-2.7 kg of feed per head per day using
the «Single and Farrowing Sows» type of feed.

5 days before the expected farrowing date, gestating sows were transferred
to the farrowing shop to the suckling sow section, where they were kept fixed in
pens (2400 mm long, 1800 mm wide with a total area of 4.32 m?). Sows consumed
feed at will during the suckling period (excluding farrowing day - 1.0 kg/head)
using feed of the «Lactating sows» type with the following nutritional value: crude
protein - 165.6 g/kg; metabolic energy - 2962.7 Kcal /kg. Suckling piglets were fed
from 7 days to weaning with starter feed in the form of granules from home-made
fermenters, nutritional value: crude protein - 185.0 g/kg; metabolic energy - 325.0
Kcal/kg. The duration of the suckling period was 28 days. After weaning, the sows
returned to the sow paddock and consumed feed of the «Lactating sows» type until
insemination.

The main diet (MD) was compound feed of own production with the use of
premixes and protein-mineral-vitamin additives produced by Tsekhave LLC
Ukraine in the appropriate composition «Single and farrowing sows», %: wheat -
34.0; barley - 45.0; sunflower meal - 14.5; soybean meal - 3.0; Tsekhavit Sow
Supporos premix - 3.5; Lactating sows, %: wheat - 43.5; barley - 30.0; sunflower
meal - 10.0; soybean meal - 11.5; Tsekhavit Sow Lactation premix - 5.0.

When pigs were transferred from the repair shop to the reproduction shop
to the sow section, the comparison period (CP) started from 33-35 weeks of age to
equalize the animals and ensure the purity of the study. Further, all experimental
animals were divided into three groups according to the principle of analogs
according to generally accepted methods, 24 animals in each group: I - the control
group of sows used the main diet «Single and farrowing sows», «Lactating sows»;
sows of the Il experimental group were fed the basic diet «Single and pregnant
sows», «Lactating sows» with the addition of 0.15 % by weight of feed of the
complex preparation «Gepasorbex», and sows of the IIl experimental group
consumed the basic diet «Single and pregnant sows», «Lactating sows» with the
addition of 0.by weight of feed of a commercial analog.

Reproductive traits of sows were determined by the following indicators:
total number of piglets at birth (heads), multiplicity (heads).), the proportion of
stillborn piglets (%), the weight of the nest of piglets at birth and weaning (28
days); live weight of each piglet at birth (large-fecundity) and weaning (28 days)
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(kg), the number of piglets in the nest at weaning (heads), the average daily growth
of suckling piglets (g), and the safety of the litter (%). In order to summarize the
reproductive traits of sows of experimental groups, an evaluation index was
calculated for a limited number of traits (Lash-Molna in the modification of M. D.
Berezovsky). After weaning the sows, the percentage of sows that came into heat
and were inseminated within 7 days was determined (%).

All veterinary treatments were identical for the pigs of the experimental
groups in accordance with the adopted scheme on the farm.

The microclimate of the room in which the experimental animals were kept
was maintained by a negative ventilation system consisting of an axial exhaust fan
located on the ceiling of the room and inlet valves located in the walls of the
building. The operation of which was coordinated with the help of microprocessors
for maintaining microclimate parameters. Manure was removed from the room
using a vacuum-self-flow system of periodic action, which included baths for the
entire area of the machines and a system of pipelines through which manure was
removed to intermediate manure collectors outside the room.

The conditions of feeding, watering, housing, care, and prevention of animals
in the experiment were in accordance with the national legislation «Requirements
for the welfare of farm animals during their keeping» (Law of Ukraine «On
Veterinary Medicine», 2021).

The economic efficiency of the research results was determined according to
the «Methodology for determining the economic efficiency of scientific research in
pig production». The experimental data were processed by the method of variation
statistics using computer equipment and application software packages.

Improvement of reproductive performance in «first farrowing» sows, as well
as in sows of the second and subsequent farrowing, can be achieved in production
conditions by continuously adding complex feed additives enriched with bioactive
substances of plant and mineral origin to the diet of idle, pregnant and lactating
sows, in particular, «Gepasorbex» (Table 5.72).

The use of the complex feed additive «Gepasorbex» in the diets of gestating
and lactating sows of the first reproductive cycle helps to improve appetite, reduce
weight loss and optimize metabolism, which has a positive effect on their
reproductive traits. The inclusion of 0.15 % the additive in the diet increased the
overall estimated index of sows and reduced unproductive days of the reproductive
cycle by 1.71-5.0 days, which confirms its technological effectiveness. Based on the
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results of the first farrowing, the same sows were selected for the second
reproduction cycle. According to the results of insemination and control of
pregnancy on day 25-28 by ultrasound diagnostics, it was found that the fertility
rate of sows of group [ was 79, group II - 91 and group III - 87.5 %.

The results of ultrasound diagnostics of pregnancy fully corresponded to the
actual data of farrowing of sows. It was found that regular consumption of the diet
with the complex additive «Gepasorbex» during the first reproductive cycle
contributes to an increase in fertility in the next reproductive cycle.

Sows on the second cycle of reproduction were characterized by higher
reproductive traits. Thus, the index of multiplicity of sows of group Il was higher -
12.86 gilts, and exceeded the control by 1.12 gilts (p < 0.01).

Experimental sows that consumed feed with low mycotoxin content in
different physiological periods (group I) without the use of sorbents were
characterized by an increased proportion of stillbirths at the second farrowing - 9,
which is 1.45 and 2 more than in groups III and II, respectively.

According to scientists and practitioners [19, 27, 31, 36], even small doses of
mycotoxins have a cumulative effect, and their presence in the animal's body can
have a negative impact for a long time, regardless of the fact that the feed no longer
contains hazardous substances.

The index of large fertility did not have a significant difference by farrowing
cycles, but tended to increase.

The index of conditional milk yield of sows in the second cycle of
reproduction in the II and III experimental groups was 68.06 kg and 60.66 kg,
which exceeds the control values by 8.56 kg and 1.16 kg, respectively (p < 0.001).
The analysis of the experimental groups shows a stable tendency to increase the
conditional milk yield of sows when using the feed additive «Gepasorbex» (group
II).

Nest weight at weaning is a key indicator of sow productivity, as it reflects
not only fertility, but also their ability to feed their offspring, ensuring intensive
growth and safety of piglets. Higher live weight and number of piglets at weaning
in the sows of the experimental groups contributed to an increase in nest weight.
Piglets of the control group had lower average daily weight gain during two
reproduction cycles, which was largely due to insufficient sow milk production.

The absence of mycotoxin sorbents in the diet and the use of low-toxic feeds
negatively affected the growth and development of piglets, reducing their average
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daily weight gain to 190.39 g, which is 58.03 and 33.59 g (p < 0.001) less than in
piglets of the II and III experimental groups. At the same time, piglets of group II
exceeded their peers of group Il by 24.44 g (p < 0.001).

The serial number of farrowing also influenced the safety performance.
According to the results of the assessment of the reproductive qualities of the
second farrowing, sows had lower values of the safety index, probably due to
increased multiplicity. The uteruses of the second experimental group were
characterized by higher safety - 89.

When determining the generalized index of reproductive traits, it was found
that it was higher in sows of group II - 44.38 points; the uteruses of the control
group had a score of 39.14 points, which was significantly inferior to them by 5.24
points (p < 0.01). Animals of the IIl experimental group had an index value of 40.84
points and were significantly inferior to the analogues of the Il experimental group.

On the basis of the conducted studies, the economic efficiency of the use of
the complex feed additive «Gepasorbex» and its effect on the reproductive traits of
sows and piglets' productivity before weaning were evaluated (Table 5.73).

Sows treated with the complex feed additive «Gepasorbex» (group II) showed
higher reproductive traits compared to the control group (group I) and those that
consumed a commercial analog (group III). In the same group (II), increased
fertility was recorded - 12.86 goals. Due to the improvement of reproductive traits
and increased growth energy of piglets using the supplement «Gepasorbex», higher
values of live weight gain by the time of weaning were achieved: Group II - 85.12
kg, Group III (commercial analog) - 71.05 kg, which exceeds the control by 25.91
and 11.84 kg, respectively.
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Table 5.72

Reproductive traits of sows, X £ Sy
Group
. I-control | II experimental | I1I experimental
Indicator : :
Serial number of the farrowing
1 2 1 2 1 2
n 24 19 24 22 24 21
EZ;ZI number of piglets atbirth, | 14 95,0216 | 13,0040,192 | 12,04£0,353" | 13.91x0.314= | 11,63%0,239° | 12,95+0,164
Multiplicity, head 9,79:0,134 | 11,74%0,164 | 11,130,337 | 12.86x0.291% | 10,58+0,216" | 12,05%0,164!
Share of stillborn piglets, %. 9,880,913 | 9,55:1,117 | 7,59%0,719" 7,460,690 8,70+1,337 8,10+1,278
E;St weightofpiglets atbirth, |15 17,1283 | 1736£0223 | 15380379 | 18.65+0381% | 14,19:0,292° | 17,68£02711
Large-fruited, kg 1,43£0,016 | 1,480,014 1,39+0,020 1,450,017 1,410,016 1,470,016
Milk yield, kg 49,42 +1,162 | 59,50£1,224 | 5833%1,684™ | 68.06+1.371% | 5566+0,995" | 60,66%0,999°
The number of piglets at
weaning at the age of 28 days, 8,71+0,141 10,37+0,170 10,04+0,221™ 11.41+0.233¢c 9,54+0,134™ 10,48+0,1232
head
Average live weight of one 6,810,083 | 7,19%0,101 | 7,75:0,156™ | 891x0.157« | 7,50£0,127"" | 8.190.129:2
piglet at weaning, kg
Live weight of anest of piglets | 5q 8.1 187 | 744541273 | 77,40£1,559" | 89.58+1.774c | 7148+1297" | 7847+18613
at weaning, kg
Average daily gain of pigletsin | 179 45,7 955 | 190,303,320 | 212,0424,894" | 248425043 | 203,13+4,166™ | 223.98+4.242c5
the suckling period, g
Piglet safety, % 89,111,361 | 88,561,460 | 90,921,450 | 89,13+1,700 | 90,56+1,204 | 87,12%0,892
Index, points 33,490,383 | 39,14x1,460 | 38,63:0,685"% | 44.38:0.628" | 36,78+0,448™ | 40,840,4533

Notes (hereinafter): *- p < 0.05; - p < 0.01; ™ - p < 0.001 (for sows of the first farrowing when comparing experimental groups to the

control).2- p < 0.05;P- p < 0.01; <~ p < 0.001 (for sows of the first farrowing when comparing II and IIl experimental groups). 2 - p < 0.05; bb-p
<0.01; - p <0.001 (for sows of the second farrowing when comparing experimental groups to control).1- p < 0.05; 2- p<0.01; 3- p < 0.001 (for
sows of the second farrowing when comparing experimental groups Il and III).
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Higher weight gain and a larger number of piglets at weaning contributed to

a reduction in production costs, which amounted to 110.69-116.21 UAH/kg. Even

taking into account the additional costs of purchasing feed additives «Gepasorbex»

and its commercial analog, the net profit from the sale of live weight of piglets in

group Il amounted to 7.60 thousand UAH, and in group III - 14.21 thousand UAH,

which exceeds the control group by 2.83 thousand UAH and 1.18 thousand UAH,
respectively.

Table 5.73

Economic efficiency of the use of feed additive «Gepasorbex» on productive

traits of sows (per 1 sow)

Group
Indicator
Ia [Ib [11¢
Multiplicity, head 11.74 12.86 12.05
Number of additional piglets, head - 1,1 0,3
The number of piglets at weaning at 28
days, head 10.37 11.41 10.48
Number of additional piglets obtained at
weaning at 28 days, head - 1,0 0,11
Live weight of piglets at weaning, kg 719 891 8.19
Cost of 1 kg of feed additive, UAH4 _ 100.0 105.0
Additional costs for feed additive, UAH - 72.95 76.65
Piglet live weight gain, kg 59.21 85.12 71.05
Cost of 1 kg of piglet live weight gain, 119.4 110.69 116.21
UAHd
52&;}Ildzed price per kg of live weight gain, 200.0 200.0 200.0
Cost of piglet live weight gain, UAH 707 947 8.26
thousand
Sales price of piglet live weight gain,
thousand UAH 11.84 17.02 14.21
Net profit on sales, UAH thousand 4,77 7,60 5,95
Profitability level, % 67.50 80.68 72.10

Notes: 2 - the basic diet «Single and Gestating Sows», «Lactating Sows» was used; b - the basic diet
«Single and Gestating Sows», «Lactating Sows» was consumed with the addition of 0.15 % by weight of
feed of the complex preparation «Gepasorbex»; ¢ - the basic diet «Single and pregnant sows», «Lactating

sows» with the addition of 0.15 % by weight of feed of a commercial analog of mycotoxin adsorbent; 4 - at
average market prices in 2023.
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The highest level of profitability of suckling piglets was recorded when using
the feed additive «Gepasorbex» at a dose of 1.5 kg/t - 80.68 %. The use of a
commercial analog in the same amount reduced this figure by 8, to 72.10 %. The
absence of mycotoxin sorbents in sow diets led to a lower level of profitability -
67.50 %.

As part of the second scientific and economic experiment to study the
effectiveness of the use of the complex feed additive «Gepasorbex» and its effect on
the productive traits of fattening young pigs, a significant difference was found in
the productive traits live weight and average daily gain of pigs of the control and
experimental groups at the age of 56 days, or 14 weeks.

At the beginning of fattening, all piglets had a live weight of 33-34 kg. After
14 weeks, pigs of the IIl experimental group receiving «Gepasorbex» exceeded the
control group by 1.93 kg in live weight (p < 0.05). In terms of average daily weight
gain, they had a 114.3 g advantage over the control group (p <0.001) and a50g
advantage over the second experimental group, which consumed a commercial
analog (p < 0.05).

A similar trend continued in the following age periods. At 17 weeks of age,
pigs of the III experimental group exceeded the II group by 2.3 kg (p < 0.05) and
the control group by 3.63 kg (p < 0.001) in live weight. The highest average daily
weight gain was observed in animals treated with the «Gepasorbex» supplement,
exceeding the indicators of the control and II experimental groups by 9.1 %
(p<0.001) and 5.9 % (p < 0.05), respectively.

At the age of 22 weeks, a probable advantage of young animals of the II and
III experimental groups in terms of live weight and average daily gain was
established, by 2.47 kg (p < 0.01), 32.36 g (p < 0.05) and 5.1 kg (p < 0.001), 419 ¢
(p <0.01), respectively.

At 26 weeks of age, pigs of group III receiving the complex supplement
«Gepasorbex» had a 2.67 kg advantage in live weight over their peers from group
II (p <0.01) and 7.00 kg advantage over the control group (p < 0.001). In terms of
average daily weight gain, animals of groups II and III that consumed mycotoxin
enterosorbents showed higher values by 60.7 g (p < 0.001) and 67.9 g (p < 0.001),
respectively, compared to the control group.

Thus, the pigs of the experimental groups (Il and III) had a higher growth rate
and exceeded the control in terms of live weight and average daily gain at all stages
of rearing. This confirms the effectiveness of adding mycotoxin adsorbent to the
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diet.

The study of the fattening qualities of young pigs depending on the feeding of
feed additives-adsorbents of mycotoxins showed that animals of the II and III
experimental groups receiving complex enterosorbents reached a live weight of
100 kg faster than their peers from the control group - respectively 3.0 (p < 0.01)
and 6.0 (p < 0.001) days earlier (Table 5.74).

Pigs of the II and III experimental groups treated with a commercial analog
of the mycotoxin adsorbent and the feed additive «Gepasorbex» had significantly
higher average daily weight gain (p <0.001) - by 41.5 g and 67.7 g, respectively.
The feed conversion in animals of group Il was 2.94 kg, and in pigs of group III -
2.85 kg, which was significantly more efficient, compared to control animals, in
which this figure reached 3.39 kg.

Table 5.74

Fattening traits of young pigs, n = 30, X+8

Age of reaching a Average daily Feed conversion,
Group live weight of 100 weight gain kg
kg, days during fattening, g

live weight 100 kg
[ - control 161.7+0.56 826.6+7.66 3.39
II - experimental 158.7+0.80™ 868.1+5.96™ 2.94
[1I - experimental 155.7+0.58™ 894.3+5.88™ 2.85

live weight 120 kg
[ - control 190.2+0.49 800.7+5.46 3.50
II - experimental 184.2+0.48™ 848.0+6.21™ 3.30
I1I - experimental 180.7+0.32" 868.7+5.26™ 3.22

The study of fattening indices when the experimental animals reached 120
kg of live weight confirmed a significant (p < 0.001) increase in the average daily
weight gain in pigs of the II and IIl experimental groups by 47.3 g and 68.0 g,
respectively, compared to animals that did not receive mycotoxin enterosorbent in
the diet.

Animals of the Il and III experimental groups reached a live weight of 120 kg
faster than their counterparts in the control group - 6.0 and 9.5 days earlier,
respectively. At the same time, their average daily weight gain was significantly
higher by 47.3 g (p <0.001) and 68.0 g (p < 0.001), respectively. The lowest feed
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conversion was recorded in pigs of the III experimental group - 3.22 kg, which is
0.28 kg less than in the control group (3.50 kg).

Evaluation of slaughter qualities showed that pigs of the third experimental
group had the highest slaughter yield both at a live weight of 100 kg and 120 kg,
exceeding analogues from the control group by 4.1 % (p<0.001) and 0.5 %,
respectively.

Carcass length is an important indicator of meat quality. At a live weight of
100 kg, pigs of the Il and III experimental groups showed the maximum values of
this indicator - 96.7 cm, which is 2.1 cm more than in the control group (p < 0.05).
At a weight of 120 kg, the animals of the III group outweighed the control
counterparts by 1.0 cm, but this difference was statistically insignificant.

Animals of the third experimental group had thinner fat at slaughter both at
a live weight of 100 kg and 120 kg - by 4.2 cm and 8.2 cm, respectively, compared
to the control group (p < 0.001).

Changes in the ratio of muscle to adipose tissue are reflected in the area of
the «muscle eye» which is a key indicator of carcass meatiness. Studies by anumber
of authors [4, 21, 25] confirm the positive correlation of this parameter with meat
yield. It was found that at a live weight of 100 and 120 kg, the area of the «muscle
eye» varied between 36.8-39.8 cm? and 42.9-44.1 cm?, respectively. The pigs of
the Il experimental group had significantly higher values, exceeding the analogues
of the control group by 3.0 cm? (p < 0.001) at 100 kg and by 1.2 cm? at 120 kg.

In the experimental groups, no significant difference was found in the weight
of the hind third of the half-carcass, but a tendency to increase the weight of ham
was found in animals of the II and III experimental groups, which were fed
mycotoxin adsorbents both «Gepasorbex» and a commercial analog in the main
diet during the fattening period.

So, the use of a complex feed additive based on active plant components
«Gepasorbex» in the diet of young pigs of the IIl experimental group contributed to
the improvement of slaughter qualities, both at a live weight of 100 kg and 120 kg.

Experimental studies have shown that the addition of the complex feed
additive «Gepasorbex» produced by Vetservisproduct to the diet of young pigs (LW
x L)x«Maxter» contributed to the improvement of their productive qualities, even
when feeding with feed contaminated with mycotoxins. The use of this additive had
a positive impact on the economic efficiency of pig production.

The addition of the complex feed additive «Gepasorbex» (group III) to the diet
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of fattening young pigs helped to accelerate growth. Due to this, the animals
reached alive weight of 100 kg 3 and 6 days earlier, while consuming 0.45 and 0.54
kg less feed. Similarly, the live weight of 120 kg was reached 6 and 9.5 days faster
with a decrease in feed consumption by 0.2 and 0.28 kg compared to the young
animals of the control group I, which received only the basic diet, and group I,
which consumed the basic diet with a commercial analog of the mycotoxin sorbent.

Table 5.75

Economic efficiency of the use of the feed additive «Gepasorbex» in
fattening pigs to different weight conditions

Weight Group
Indicator condition, a b e

kg
The number of pigs on
fattening, head - 30 30 30
Live weight gain during 100 19.35 19.49 19.25
fattening, kg 120 25.35 25.49 25.25
Additional costs for mycotoxin 100 - 687.64 658.38
sorbent, UAH 120 - 1009.44 | 975.70
Cost of 1 kg of live weight gain, 100 4354.66 | 4006.08 [ 3903.60
UAH 120 4214.75 | 4065.10 | 3973.70
Average selling price per 1 of 100 4500.0 4500.0 4500.0
live weight gain, UAH4 120 4750.0 4750.0 4750.0
Cost of live weight gain of young 100 84.26 78.77 75.81
animals, UAH thousand 120 106.84 104.63 101.32
Revenue from the sale of live 100 87.08 87.71 86.63
weight gain of young animals,
UAH thousand 120 120.41 121.08 119.94
Net profit on sales, UAH 100 2.81 8.94 10.82
thousand 120 13.57 16.45 18.63
Profitability level, % 100 3.34 11.35 14.28

120 12.70 15.72 18.38

Notes: 2 — the basic rations «Grower» and «Finisher» were used; b - the basic rations
«Grower» and «Finisher» were consumed with the addition of 0.15 % by weight of feed of a
commercial analog of mycotoxin adsorbent; ¢- the basic rations «Grower» and «Finisher» were
used with the addition of 0.15 % by weight of feed of the complex preparation «Gepasorbex»; 4
- at average market prices in 2021.

The shorter duration of fattening and lower feed costs contributed to a
reduction in the cost per cent of weight gain (experimental groups II and III). Even
spending additionally on sorbents of mycotoxins during the period of fattening to
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live weight of 100 and 120 kg - 687.64 and 1009.44 UAH in group Il and 658.38
and 975.7 UAH in group III, it became possible, due to increased productivity, to
obtain a higher value of net profit per 30 heads of young animals, which is 6.13 and
8.01 thousand UAH. UAH and 2.88 and 5.06 thousand UAH higher than the same
indicator of the first group at weight conditions of 100 and 120 kg.

In experimental animals of group III, which in addition to the main diet
received a complex feed additive «Gepasorbex» based on active plant components,
at weight conditions of 100 and 120 kg, the highest level of profitability was
recorded - by 5.06 and 2, as well as 10.94 and 2 higher, respectively, compared to
analogues of groups I and II, at lower additional costs for the feed additive.

Studies of the economic efficiency of the effect of the feed additive
«Gepasorbex» on the slaughter performance of young pigs at different weight
conditions (Table 5.76) show that the lower cost of live weight gain directly
affected the reduction in the cost of carcass, since the cost of slaughter activities
was the same for all experimental groups.

The addition of the complex feed additive «Gepasorbex» (group III) to the diet
of fattening young pigs contributed to an increase in slaughter yield, which led to
the formation of heavier carcasses - 75.39 kg at a pre-slaughter weight of 100 kg
and 92.3 kg at a weight of 120 kg. These figures exceeded the values of the
analogues of groups I and II by 3.83 and 0.13 kg; 0.86 and 0.46 kg, respectively.

The calculations of economic efficiency confirm the data on the feasibility and
higher profitability of selling animals in slaughter weight compared to selling them
in live weight. Thus, in the context of experimental groups, it was found that due to
the sale of animals in slaughter weight, it is possible to increase the profitability
index at weight conditions of 100 kg and 120 kg for group Il by 3.and 38.and group
[II by 4.and 40, respectively.

Regarding Group I, we note that it is more profitable to sell animals of 100 kg
in live weight, and only when the live weight reaches 120 kg is it more profitable to
sell them in slaughter weight, which increases this indicator by 35.85 %.

Table 5.76
Economic efficiency of the effect of the feed additive «Gepasorbex» on the
slaughter traits of young pigs at different weight conditions (per 1 head)

Weight Group

Indicator condition,

a b c
kg [ I1 I11
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100 71.56 75.26 75.39
Carcass weight, kg

120 91.44 91.84 92.3
Sales price per kg of meat 100 70.0 70.0 70.0
and lard products, UAH4 120 78.0 78.0 78.0
Cost of meat and lard 100 5009.2 5268.2 5277.3
products from 1 carcass,

120 7132.32 7163.52 7199.4
UAH
Cost price of meat and 100 4955.13 4571.69 4458.96
lard products per carcass,

120 4801.22 4636.60 4536.07
UAH
Net profit on sales of meat 100 54.07 696.51 818.34
and lard products per 1

120 2331.10 2526.92 2663.33
head, UAH
Level of profitability 100 1.09 15.24 18.35
in sales of meat and lard

120 48.55 54.50 58.71
products, %

Notes: 2 — the basic rations «Grower» and «Finisher» were used; P - the basic rations
«Grower» and «Finisher» were consumed with the addition of 0.15 % by weight of feed of a
commercial analog of mycotoxin adsorbent; ¢- the basic rations «Grower» and «Finisher» were
used with the addition of 0.15 % by weight of feed of the complex preparation «Gepasorbex»; 4
- at average market prices in 2021.

Thus, in comparing the obtained data on the economic efficiency of the effect
of the complex feed additive «Gepasorbex» on the slaughter traits of young pigs at
different weight conditions, we note a significant advantage of the III group (OR +
0.15 % of the feed additive «Gepasorbex») over the analogues of the I and II groups.

Thus, the use of the complex feed additive «Gepasorbex» (0.15 % by weight
of feed) for sows of the first and second farrowing cycles improves reproductive
performance, which is confirmed by the estimated total index: in group II it was
38.63-44.38 points, in group Il (commercial analog) - 36.78-40.84 points, while
in the control group - 33.49-39.14 points. The use of the additive «Gepasorbex»
allowed to reduce the number of unproductive days in the reproductive cycle of
sows by 1.71-5.0 days compared to the control and commercial analog, which
indicates its technological and economic efficiency. The addition of the complex
drug «Gepasorbex» to the diet of sows helps to create optimal conditions for
feeding, neutralizing the negative effects of feed factors (mycotoxins, toxins, anti-

182



nutrients). This provides favorable conditions for the development of fetuses,
which, in turn, contributes to increased growth energy of piglets, their greater
safety during farrowing and at further stages of ontogeny. At the current market
price for piglet live weight, pig production remains a fully profitable industry. The
introduction of modern technological solutions, including the use of the
«Gepasorbex» feed additive, helps to further increase profitability. The highest
level of profitability of suckling piglets was recorded when this feed additive was
included in the diet of single, gestating and suckling sows, which amounted to 80.
The experiment proved the effectiveness of using the complex preparation
«Gepasorbex» produced by Vetservisproduct in the diets of fattening young pigs in
feed contaminated with mycotoxins to increase pig productivity. Pigs of the Il and
[II experimental groups receiving feed with the addition of mycotoxin adsorbents
showed a statistically significant increase in live weight by 2.3-4.2 kg and 3.6-7.0
kg, as well as higher average daily weight gain by 41.5-47.3 gand 67.7-68.0 g. They
reached weight conditions faster: 100 kg - 3 and 6 days earlier, 120 kg - 6 and 9.5
days earlier, compared to the control group, while they had better feed conversion
by 0.2-0.45 kg and 0.28-0.54 kg, respectively. It was established that the inclusion
of the feed additive «Gepasorbex» in the diet of young pigs of the III experimental
group contributed to a significant improvement in slaughter performance: at a pre-
slaughter weight of 100 and 120 kg, the slaughter yield increased by 0.5-4.1%, the
length of the half-carcass - by 1.0-2.1 cm, the area of the «muscle eye» - by 1.2-
3.0 cm?, the weight of the hind third of the half-carcass - by 0.5-0.7 kg. At the same
time, the thickness of the fat decreased by 4.2-8.2 mm compared to the pigs of the
control group. Reduced fattening time and reduced feed costs in groups II and III
contributed to a reduction in the cost of growth. Despite the additional costs of
mycotoxin sorbents (658.38-1009.44 UAH), the increase in productivity allowed
for a higher net profit: in group II - by 6.13-8.01 thousand UAH, in group III - by
2.88-5.06 thousand UAH more than in the control group. Pigs of group III, which
received the complex feed additive «Gepasorbex», had the highest level of
profitability: at a weight of 100 and 120 kg - by 5.06-10.and 2.18-2.more than in
groups [ and II, at lower additional costs. It was proved that the use of the complex
additive «Gepasorbex» in the sale of animals in slaughter weight increased the
profitability index at weight conditions of 100 and 120 kg by 4.and 40., respectively.
Prospects for further research are to improve the complex feed additive and
study its effect on the productive traits of pigs of different technological groups.
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GLOSSARY AND DICTIONARY OF TERMS AND CONCEPTS

Absolute gain is an indicator that characterizes the increase in pig weight in
ontogeny. Itis determined by the difference between the final and initial live weight
for certain periods of growing and is measured in kilograms or grams.

Agalactia is the absence of milk in sows due to mammary gland dysfunction
without clinical signs of disease.

Adaptation is the adaptation of pigs to new environmental conditions
(climate, housing, feeding).

Acclimatization is the adaptation of pigs to new climatic conditions while
maintaining economically useful qualities, primarily reproductive ones.

Albumin is a simple protein; it is a component of animal tissues, egg white,
milk, and blood serum, and is obtained in crystalline form when dried.

Anaerobic processes are processes that take place without oxygen.

Fertility is the number of live piglets born by a sow per farrowing.

Protein-vitamin-mineral supplement (PVMS) is a mixture of protein-rich
concentrated feed with added vitamins, minerals, trace elements and antibiotics.

Pig boning is a comprehensive assessment of animals for breeding and
productive qualities, which is carried out in all farms regardless of their
organizational and legal forms and forms of ownership that have breeding pigs.

A vagina (artificial) is a device for obtaining sperm from sires of various
designs and sizes

Gross output is the total of all types of products obtained from pig production
over a certain period of time, expressed in terms of value. Its volume depends on
pig productivity, the size and structure of the herd, labor productivity and other
factors

Fatness is a state of the body characterized by the degree of muscle
development and the ratio of muscle and adipose tissue; it is determined visually
and by palpation.

Large-fecundity (kg) - is determined by the average live weight of one
piglet in a litter at birth.

Genotype x environment interaction is the reaction of different genotypes
to environmental conditions and the assessment of the breeding values of animals
under these conditions. Different genotypes react differently to different
environmental conditions, which complicates breeding and selection work
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Pig breeding is a system that includes a set of measures aimed at creating
comfortable conditions for feeding and housing young animals to identify their
genetic traits.

Feed consumption (feed units) is the ability of pigs to digest feed. This
indicator is calculated by dividing the sum of feed units contained in the consumed
feed by the gross live weight gain during the fattening period.

Fattening stock are animals intended for slaughter for meat.

Fattening properties are a set of traits that characterize the results of
fattening (average daily gain, age of slaughter weight and feed consumption per
unit of gain).

Pig fattening is the intensive feeding of pigs aimed at obtaining the highest
quantity and best quality of products and raw materials from them.

Weaning is the separation of young animals from their mothers at the end of
the suckling period.

Reproduction is the restoration of the herd population by replacing retired
animals with new ones.

Reproductive capacity is the genetically determined ability of animals to
reproduce offspring.

Reproductive cycle is the period that includes pregnancy, the productive
period, and the interval between weaning and fertilization.

Reproductive qualities are a group of traits (fertility, multiplicity, viability)
that characterize reproductive capacity.

Age at live weight100 kg is the difference in days between the date of
reaching live weight100 kg and the date of birth.

Pig age is the period of time from birth to aging and death of pigs. The age is
determined based on the data on birth, marking of pigs.

Probability is an indicator that indicates the degree of probability of the
difference obtained between the compared groups of animals.

Internal fat is fat removed from the stomach, intestines, kidneys, and groin.

An intra-breed type is a more or less homogeneous, sufficiently
consolidated group of animals of a certain breed that has specific exterior and
constitutional features, is adapted to certain natural and economic conditions of
breeding, and has characteristic signs of productivity.

The moisture-holding capacity of meat is the property of muscle tissue
proteins to retain water.
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Hemoglobin is a red iron-containing respiratory pigment in the blood found
in red blood cells. It transports oxygen from the respiratory system to the tissues
and carries back some carbon dioxide from the tissues to the respiratory system.

A gene is an elementary unit of heredity that is part of a deoxyribonucleic
acid molecule. The main function of a gene is to program the synthesis of enzymes
and other proteins.

Genealogical lineage and family are groups of animals within a breed
united by a common origin and name.

Genetic polymorphism is the simultaneous presence in a population of
several different hereditary forms of the same locus that are in equilibrium for a
number of generations.

Genetic potential for productivity is the maximum productivity of animals,
which is determined by heredity and manifests itself in optimal feeding and
housing conditions.

Gene pool is a set of breeds or types and lines within a breed that
characterizes their genetic diversity.

Genotype is a set of all the genes of an organism that determine the basis of
breeding work. The interaction of the genotype with the environment determines
the phenotypic manifestation of traits.

Heterozygosity is an animal condition in which homologous chromosomes
have different alleles of one or more genes. In animal breeding, heterozygosity is
created by selection, but it can also occur as a result of mutation.

Heterosis is the property of hybrids from crossing breeds, types, lines or
species to exceed the average performance of parental forms for one trait or set of
traits.

Hybrid - offspring obtained from crossing different species of animals or
from breeds, types or lines that have been selected and tested for compatibility.

Hybridization is the crossing of animals of different species, specialized
breeds, types and lines to create new breeds or produce commercial hybrids. It is
divided into inter-breed, breed-line and inter-line hybridization.

Hypodynamia is a weakening and decrease in muscle activity due to limited
physical activity (sedentary behavior).

Glycogen is an animal starch that is formed from blood sugars in the liver,
muscles, and other organs as the main reserve carbohydrate in the animal body.

Glycolysis is a complex enzymatic process of anaerobic breakdown of
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carbohydrates in the body of animals, which results in the formation of lactic acid.

Globulins are a very common group of animal and plant proteins in nature
that are part of the cytoplasm, blood plasma and lymph, determining the buffering
and immune properties of the body.

Glucose is a hydrocarbon of the monosaccharide group; it is a valuable
nutrient for all organisms; it is a component of sucrose, fiber, starch, glycogen,
glycosides and is central to their carbohydrate metabolism.

Feeders are special equipment for feeding animals; there are stationary,
semi-stationary, portable, mobile and automatic feeders.

Homozygosity is the genetic structure of a zygote or genotype when
homologous chromosomes have the same gene shape.

Disinfectants - means of destroying pathogens, including chlorine-
containing compounds, oxidizers, phenols, salts of heavy metals, alkalis, acids and
gaseous substances.

Deoxyribonucleic acid (DNA) is a high molecular weight biologically active
compound that is an integral part of every cell in the body, which plays an
important biological role by storing and transmitting genetic information about the
structure, development and individual characteristics of each living organism.

The length of the bacon half (cm) is measured with a centimeter tape, in a
hanging vertical position, along the cut from the previous edge of the pubic bone to
the middle of the first rib.

The length of the chilled carcass (cm) is measured with a centimeter tape,
in a hanging vertical position, in the middle of the cut from the previous edge of the
pubic bone to the anterior surface of the first cervical vertebra (atlas).

Body length - is determined at the established age periods by measuring
with a measuring tape from the occipital crest to the root of the tail.

Meat ripening is a set of changes in meat properties caused by the
development of autolysis, which results in a delicate texture and juiciness, as well
as a specific aroma and taste.

The industry's profitability is the excess of product value over production
costs.

Economic evaluation of pig production is the determination of the cost of
funds and labor per unit of pig production and the determination of the feasibility
of these costs.

Exterior is the external structure of an animal in relation to its biological
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characteristics and economic value.

Elever is a specialized farm for growing and evaluating sires.

Feed utilization efficiency is the consumption of feed (feed units or
kilograms of feed) per unit of animal weight gain.

Live weight is an indicator of the development of blue, determined by
weighing at any age.

Adipose tissue is a type of connective tissue in an animal body that consists
of cells almost entirely filled with fat droplets.

Pig slaughter is a technological process of killing pigs.

Slaughter yield, % is the percentage of carcass, head, leg and internal fat to
the live weight of the animal before slaughter. Depending on the weight of the
animals and their fatness, the slaughter yield of pigs is 70-85 %, i.e. in pigs
weighing 80-100 kg it reaches 70-75 %, 150-180 kg - 80-82 %, and in well-fed
pigs - 83-85 %.

Slaughter animals are farm animals intended for slaughter for the purpose
of obtaining meat and meat products.

Fertilization is the process of fusion of male and female germ cells
(gametes), which is the basis of reproduction.

Zootechnical accounting - records of productivity and product quality,
origin, weight, mating, offspring, and other data of various technological groups of
pigs.

Hierarchy is a system of relationships between animals of different sexes
and ages in a group that determines their behavior.

Immunity is the ability of an organism to protect its integrity and biological
identity. There are active, passive, species, acquired, and other types of immunity.

The intensification of the pig industry is a process of consistently
increasing the quantity and quality of products, reducing costs and increasing labor
productivity in their production.

Interior is defined as a set of internal histological, biochemical and
physiological indicators of an organism in relation to its constitution and direction
of productivity.

Quarantine is a system of measures aimed at preventing the spread of
infectious diseases.

Quantitative traits are traits characterized by continuous variability and
polygenic inheritance. Modern animal breeding is mainly based on these traits.
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Boars under test are boars from the first mating until the end of their
evaluation by weaning weight, after which they are transferred to the main boars
or culled.

Compound feed is a dry feed mixture (loose or in pellets) balanced in all
nutrients.

The constitution of animals a set of anatomical and physiological
features of the organism as a whole, determined by heredity and conditions of
individual development associated with the nature of productivity and the ability
of the organism to respond appropriately to external stimuli.

Sperm concentration is the number of sperm in 1 ml, which is determined
using a Goryaev camera, an optical standard, a photoelectrocalorimeter.

Feed unit - a unit of measurement of feed nutrition, which is equivalent to
the nutritional value of medium quality oats (in kg, and more recently in
metabolizable energy, in mJ).

A feed rationis a set of the required amount of feed that an animal consumes
over a certain period of time.

Locus is the location of the corresponding gene and its alleles on a genetic or
cytological map.

Meat productivity is one of the main economically useful traits of farm
animals, which depends on the hereditary characteristics of the organism, species,
breed, growing and feeding conditions, age, sex, fatness, etc.

Meat is a highly valuable product that includes muscle, connective, adipose,
bone, and cartilage tissue, and their quantity and ratio depend on the species, sex,
breed, fatness, and conditions of animal husbandry.

Marbling of meat is a marble-like appearance of meat on a cut, caused by
the placement of fatty veins between muscle fibers and bundles.

Nest weight at weaning is the total live weight of piglets in the
weighed individually.

The weight of the hind third of the half-carcass (ham), kg - which is
separated by a transverse cut between the penultimate and last lumbar vertebrae.

Mycotoxicosis is a disease of animals that occurs as a result of eating feed
contaminated with toxic fungi or their products.

Microclimate is a set of physical, chemical and mechanical factors of the
indoor environment that affect the animal body.

A microtome is a device that makes sections of tissue or organs for
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microscopic examination.

Microflora is a set of different types of microorganisms that inhabit a
particular environment (air, water, animal rumen, etc.).

Mineral nutritional value of feed is the ability of feed to meet the mineral
requirements of animals.

Myogen is a group of soluble muscle proteins.

Myoglobin is a complex muscle protein of the chromoprotein group.

Myosin is the most important muscle protein, which is the main component
of myofibrils.

Myofibers are the contractile filaments of striated muscle fibers and the
cytoplasm of smooth muscle cells.

Morphological composition of the carcass - the ratio of different tissues in
the carcass: muscle, fat and bone.

Moozing is an economic event that involves the stay and movement of
animals in the open air

The tenderness of meat is an organoleptic indicator of the effort required
to break down the product when chewed.

Semen volume is the volume of filtered ejaculate measured in a measuring
cylinder or graduated beaker heated to the temperature of native semen.

Metabolizable energy is the energy of feed that is converted into
physiological and biochemical energy in the animal body and is measured in M].

Herd turnover - planned or actual changes in the composition of age and sex
groups of animals during a certain calendar period in accordance with the
objectives of the farm and the natural conditions of herd reproduction.

Operator is the main category of employees of livestock complexes engaged
in the production of livestock products.

Lighting is the creation of illumination of the surface of objects indoors using
the light energy of the sun or an artificial light source.

Insemination is the convergence of gametes that precedes fertilization in
animals.

The main boars and sows are adult animals of the breeding herd, which are
used to produce breeding stock and fattening stock;

Assessment by intrinsic performance - assessment of the hereditary
qualities of a breeding animal in terms of productivity and development

(phenotype).
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A steamed carcass is a fresh carcass after primary processing of an animal
that can retain body heat (33-34 °C) for 2-3 hours.

Mating is the fertilization of females by natural or artificial means.

Bedding is a material (peat, straw, sawdust, dry leaves, etc.) that is laid on
the floor in livestock buildings.

Breeding (genetic) value is the value of breeding animals based on their
actual or expected impact on the quality of offspring.

A breeding farm is a farm that breeds and raises breeding animals for sale
and reproduction of its own herd.

A breeding plant is the highest category of breeding farms whose main task
is to improve and reproduce existing and develop new highly productive
genotypes.

Breeding stock are purebred or mixed-breed sows and boars from birth to
the first mating (insemination), which come from breeding animals with known
origins and are intended for reproduction of the herd.

Breeding records are individual registration of data on the breeding value
of animals by breeding entities in order to obtain systematized data necessary for
breeding.

A breeding reproducer is a breeding farm that breeds breeding animals from
breeding plants and raises breeding stock for commercial farms.

A sire is a sexually mature male used in breeding to reproduce a herd.

The area of the «muscle cell», cm?, is measured on the transverse section
of the longest back muscle, between the last thoracic and first lumbar vertebrae,
with a planimeter along its contour, transferred from the carcass to a transparent
film (tracing paper), or by multiplying the width of the «muscle cell» by the height
and a coefficient of 0.8.

Complete feeding is the degree to which the feed meets the nutrient
requirements of the animals.

Completeness of feed - the presence in the feed of all the nutrients
necessary for the animal's body.

Feed intake is a quantitative characteristic of feed consumption until the
need is met.

Polymorphism is the existence of two or more groups of individuals with
sharply different qualities within one animal species.

A crossbreed is an animal obtained by mating animals of different breeds or
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breeding mixtures «in-house».

A breed is a collection of animals of the same species that was formed under
the influence of human activity, characterized by a common origin of traits, and the
ability to change progressively in the future.

Premixes are enrichment mixtures of biologically active substances of
microbiological and chemical synthesis used to increase the nutritional value of
feed.

Profit is the monetary expression of the realized part of the net profit of
livestock farming, which remains after covering all the costs of production and sale
of products. The off spring of animals.

Live weight gain is an increase in the live weight of animals over a certain
period of time.

Labor productivity is the ability of a particular labor to produce a certain
amount of material goods per unit of working time.

Animal productivity is the amount of product of the desired quality
obtained over a certain period and the ability of animals to perform certain work.

Procholost is the repeated hunting of animals after insemination.

Diet - a set and amount of fodder for an animal for a certain period of time.

Resistance is the body's natural resistance to the effects of physical, chemical
and biological factors that cause a pathological condition.

Herd repair is the systematic replacement of animals culled due to old age,
illness, or low productivity with younger and more productive ones.

Repair boars are boars from selection (or purchase) for rearing to the first
mating, intended to replace culled boars and expand the main herd.

Replacement pigs are pigs from selection (or purchase) for rearing to first
farrowing, intended to replace culled sows and to expand the main herd.

Profitability is the profitability of production of a particular product and the
livestock industry as a whole.

Profitability level is the ratio of the profit received from the sale of products
to the total cost of production as a percentage.

Reproduction is the ability of an animal organism to reproduce its own kind,
which ensures the continuity and continuity of life.

Carcass cutting is the division of an animal carcass into parts (cuts)
according to their nutritional value for the sale of meat.

Splitting is the appearance of individuals of different genotypes in the
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offspring or the genetically determined appearance of a phenotypic trait.

Sperm motility is determined by eye on a ten-point scale. Each point is equal
to 10 % of spermatozoa that have a straightforward forward motion.

Sows under test are sows from the time of first pregnancy until weaning,
after which they are transferred to the main sows or culled.

Light coefficient is an indicator of measuring lighting in rooms, which is
determined by the ratio of the area of the glazed surface of windows (without
frames) to the floor area.

A breeding and hybrid center is an enterprise that includes a research
laboratory and an industrial complex designed to test specialized breeds, types and
lines for productivity and combinability and to create and reproduce progenitor
and parental forms intended for use in the hybridization system.

Average daily gain is an indicator of the intensity of weight growth of young
animals per day during the relevant growing period. It is calculated by dividing the
absolute gain by the number of days of rearing and is measured in grams.

Early maturity, days, is the ability of pigs of cultivated breeds to reach live
weight100 kg at the age of 5-6 months after birth.

The cost of pig production is the part of the value that represents the
monetary value of the means of production consumed and labor costs.

Specialization in pig production is a form of social division of labor in the
industry.

Stress is a state of tension in the body, its physiological protective reactions
to the effects of various adverse factors.

Stress resistance is the ability of animals to adapt to changed conditions
without reducing productivity.

Stress sensitivity is the level of animal response to stress factors.

Diet structure - the ratio of different feeds (roughage, juicy, concentrated)
in the feed ration, expressed as a percentage.

Crossbreeding is the mating of animals belonging to different genetic groups
(breeds, lines) to combine the genetic material of different cells in one cell.

Industrial crossbreeding is a breeding system based on crossing breeds,
types and lines to produce fattening young stock.

Reciprocal crossbreeding is the crossing of animals of two lines, types or
breeds, in which each line, type or breed is used once as a maternal and once as a
paternal form in order to study their influence on the quality of offspring.
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Three-breed crossbreeding is the crossing of mixed two-breed animals
with a third breed and the use of mixed young animals for fattening.

Technology for agricultural production can be defined as a system of
interrelated measures and techniques for the rational management of the industry,
which ensures optimal biological, technological and organizational conditions for
production in order to obtain the required quantity of products of the required
quality at the optimal cost of labor and funds.

Fat thickness - determined when the animals reach the live weight100 kg at
the level of the 6-7th thoracic vertebrae, retreating5 cM to the right or left of the
line of spinous processes of the thoracic vertebrae.

The thickness of the half-carcass fat is determined during the control
slaughter of pigs without taking into account the thickness of the skin over the
spinous processes between the sixth and seventh thoracic vertebrae of the cooled
half-carcass.

Carcass is an industrial, economic and commercial name for the body of
slaughtered animals without skin, head, legs, tail, internal organs and internal fat.

Conditional milk yield of sows - determined by the live weight of a nest of
piglets at 21 days of age, at the time when the largest amount of milk is produced.

Farm animal husbandry is a system of organizational and economic
measures aimed at ensuring comfortable living conditions for animals and
increasing their productivity with minimal labor and money.

A cyclogram is a graphical model of production that reflects the time
characteristics of the technological process, i.e. it allows you to visually represent
the progress of the production process with closer accuracy and plan and control
it on many grounds.

Artificial insemination of pigs is a set of measures to ensure fertilization of
females without mating with sires.

The quality of livestock products is a set and correlation of properties that
determine the ability of products to meet certain human food needs and industrial
requirements for raw materials.
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ANNEX A
Technical characteristics of the bunker moonshine

The number of animals that can consume feed at the up to 20
same time, heads.

Number of feeding places 4
Number of dispensers 4
Live weight of animals, kg 25-180
Hopper volume, 1 280
Hopper height, cm 100
Hopper length, cm 126
Hopper depth, cm 38
Feed table width, cm 31
Feed table height, cm 23

The self-bunker type feeder for four feeding places is designed for feeding
pigs from 25 to180 kg dry feed

The feed is fed through a metering unit mounted directly above the trough.
The feed is fed into the dispenser through an automatic feed conveyor from the
storage hopper.

The body of the pig feeders is made of polypropylene GOST 16338-85, the
fittings are made of stainless steel.

Manufactured by Polnet (Poland).
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ANNEX B
Technical characteristics of the feeding machine

The number of animals that can consume feed at the same time, 30-50
head.

Live weight of animals, kg 20-120
Hopper volume, 1 95
Hopper filling height, cm 125
Maximum hopper diameter, cm 57
Minimum hopper diameter, cm 14
Feed table width, cm 70
Feed table depth, cm 50
Feed table height, cm 12

The feeding machine is designed for feeding pigs from 20 to120 kg with bulk
and granular feed.

The downpipe and metal profiles are made of stainless steel. The pig feeder
is equipped with two sprinklers. The feeder is equipped with three configurations
of the feed discharge system, which allows adjustment depending on the type of
animals served.

The feeder hopper is made of plastic (Germany), resistant to UV rays, the
feeding table is made of stainless steel with a smooth and flat surface.

Manufactured by Polnet (Poland).
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ANNEX B

JIEPJKABHA BETEPHHAPHA TA STATE VETERINARY AND
@®ITOCAHITAPHA CJIYKBA PHYTOSANITARY SERVICE OF
YKPATHH UKRAINE

PEECTPAIIIMHE NOCBIJTYEHHSA
REGISTRATION CERTIFICATE

BixmosinHo 10 3aKOHy Vxpairn “Ilpo Berepuuapuy Memuumny”’, nocranosu KaBinery
Mlmcrpls Vipainn Big 21.11.2007 P Ne 1349 “IIpo 3ATREPUKCHIA NOTOKEHD PO nepxcaBHy
PeeECTpaLiio BeTepHHAPHHX npenapana KOPMOBHX 100aBOK, IIPeMIKCIB Ta FOTOBHX KOPMIB™ Ta
Ha MIJCTABI EKCIEPTHOrO BHCHOBKY Bin 29.07.2015 No 4102-K/06, pexomenmaniii Jepxasuoi
tapmakonoriunoi komicii. BeTepumapHoi MexmuuHu, Haxasy Jepxkasnoi BeTepumapHOi Ta
irocanitaproi cryx6n Yipaian iz 05.08.2015 p. Ne 2022 sapeecrporano:

mpenapar Biollnoc 26

tdopma Hopowox

Bracuuk peecTpaniifHoro nocsigdenns:

Xp. Xancen Yex Penabaix c.p.o.
c.p. 215, 69301 Cmapobiye, Yecvra Pecnybrixa

3apeecTpoBaHo B Ykpaini 3a Ne AA-06060-04-15 BIJ 05.08.2015

Bupobrux:
bioxem Lysamywmodpe Xandeavc- ynd IMpodyxysonczeseavumadpm m6X
Krocmepmetiepwmpacce, 16, m. Jlose, 49393, Himeuuuna

llpn Gyne-sikili 3Misi B peecTpauifiHoMy 10ChE BIACHMK TOCBindeHHS (BrpoGHuK) moBmHEH
NOBiJJOMHTH OpraH peecTpaitii.

OGoB’a3K0Bi JOAATKH:
- KOPOTKA XapaKTepPHCTHKA npenapary (aoaatox 1);

- eTHKeTKa (10naToK 2);

Peecrpaniitne nocingenus filicue o ) 04.08.2020

Lle noceinyents He € 30608’ A3aHHAM WMO/IO 3aKYMIBI JIAHOTO NIpENapary

acrynuux Fosiosu [lepacasHol Berepunapuol Ta dirocanitaprol cay#§
3acTynnuk Ton0BHOM0 AepAABHONO iHCNEKTOPA BeTepHHAPHOT MeamIHHTRYE ) / /
Deputy Chief of State Veterinary and Phytosanitary Service of Ukraine = = /

Deputy Chief State Inspector of Veterinary Medicine of Ukraine {
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Hoparox 1
Jio peectpanifinoro nocsiguenns AA-06060-04-15

05.08.20%
KopoTka xapakTepHcTHKa
1. HazBa
Biollmoc 2B
2. Sxicunii i kiibkicHnil ckman
1 r MicTHTS:
Bacillus licheniformis (DSM 5749) - He menme 1,6 x 10° KYO;
Bacillus subtilis (DSM 5750) - ne menme 1,6 x 10° KVO.

JlonmoMikHa pedoBHHA: KabLIiI0 KapOoHaT.

3. ®apmanesTH4aHAa popma

ITopomok.

4. MdapmakoJioriuna ais

Ilitamu Gaxrepiit Bacillus licheniformis ma Bacillus subtilis cIpHSIOTE NPUIHIYEHHIO HaTOreHHOl Ta
YMOBHO-TIATOTEHHO! MiKpO(JIOPH KHMILEYHHKY, IO IPU3BOAMTH A0 3MEHIICHHA 3aXBOPIOBAHL HA Jiapeo,

. MPOSIBAIOTE IMYHOMOAEIIOIOYY AiI0 - BiIHOBMIOKOTH IMYHHMH craryc, 30LIBIIYIOTE NPOAYKYBaHHS

CHIOTEHHOr0 iHTepdepoHy, MOCHIIOITE  (YHKIIOHATLHY AKTHBHICTh MakpoaralbHHX KITHH Ta
HiIBHITYIOTE GarONHATAPHY aKTHBHICTH JIEHKOLMTIB KPOB] (MOHOIMTIB Ta HelTpodiniB).

5.1. Bux TBapun

Bemuka porata Xyn00a, CBHH, ITHILS, KPOIi.

5.2. Tloxazanus 10 3acTOCYBAHHS

Jlna npodinakTHKH 3aXBOPIOBAHL TPABHOTO KaHany, cTabimizauil Mikpo(opu KHmMeYHnKy, a TaKOX UIs
HOKpAIICHHS KOHBEPCii KOpMY, 36L/IBIIEHHS NPUPOCTIB TA MOKPAIIEHHS NPOAYKTHBHOCTI TEMAT, OPOCAT,
cBHHEll Ha BiIro/isni, CBHHOMATOK, iHAMYOK, Gpoinepis Ta GarTbkiBehbkooro moromis’s Gpoitmepis, Kypeif-
HECYUOK, KPOJIiB.

5.3. [lporunoxkasaHlsd

BincyrtHi.

5.4. Oco6./1uBi 3acTepeskeHNs NPU 32CTOCYBAHHI

Bigcyrni.

5.5. 3acTocyBanus mia 9ac BarirHocTi i akrauii, Hecygocri

He pernamenTyetncs.

5.6. Bzacmopnis 3 inmmmu 3acobamu Ta inmi popmn B3aemomil

CuHepriyna /il 0Npd ONHOYACHOMY 34CTOCYBAaHHI 100aBKH 3 KOpMOBHMH (QepMeHTamMH Ta

[IKACTIOBAYAMH.

5.7. o3u i cnoco0n BBe/IeHHS TBAPAHAM Pi3HOT0 BiKY

BHOCATH y KOPMH LIUISIXOM PIBHOMIPHOTO 3MiIIyBaHHS 3 PO3PAXYHKY:

TensiTa, NOPOCATa, CBUHOMATKH, CBHHI Ha Bimroadisni, Gpoiinepn, Kypu-necyuxkH, 6aTbKiBehke Norosis’d,

inguakn, Kpoii - 400 r/T. .

5.8. Cneniannui 3acrepexenns A1 ocib i 06ciryropyr4oro mepeonanny

3rigHo 3 iCHYIOYMMH HOPMATHBHUMH JIOKYMEHTAMH.

6. @apmauesTHYHi 0cobaHBOCTI

6.1, Tepmin npugaTHOCTI

24 micsni.

6.2. OcobsmBi 3acTeperkenns moao 3depiranas

Cyxe Temue Micue 3a Temneparypu jio 25 'C.

6.3. Ilpupoaa i cknaj KOHTeliHepa NEPBHHHOTO YNIAKYBAHHS

Baratomaposi kpaT-Mimiku 3 nonieTHIeHOBHMH BiIagkamu mo 5, 10 ta 25 kr Ta 6ir-6ern no 500 Ta

1000 xr.

7. HaiBa Ta MiCIe3HAXO/KEHHS BJIACHAKA PecCTPALIHHOTO MOoCBiTI9eH !

Xp. Xancen Yex Penabaik c.p.o. ?

c.p. 215, 69301 Craposiue

Yecoka Pecniybnixa
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8, Haspa Ta micue3HAX0[KeHHs BHPoGHIKa (BHPOOGHHUKIB)

Bioxem Llysarnmrodde Xaunensc- yun [ponykuponcresensmadt M6X
Kiocrepmeiiepmrpacce, 16, M. Jlore, 49393

Himeuunna

Tenedon: +49 4442 92890, daxc: +49 4442 928928, E-mail: Ukraine@biochem.net.
9. lonarxkosa indopmanis

Continued from Annex C
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Jonatok 2
7o peecrpaiiifinoro nocsimeans AA-06060-04-15

05 08 2015

bioMnwoc 2b

F

Cunap; i

1 rmictuTe: ) ot

Bacillus licheniformis (DSM 5749) - He meHwe 1,6 x 10° KYO;
Bacillus subtilis (DSM 5750) - He meHwe 1,6 x 10° KYO.

[onomixHa peuosuHa: Kanbujo kapboHar.

3acTOCYBaHHA:

Ana npo¢inakTMKM 3axBOplOBaHL TPaBHOro KaHany, crabinisauii mikpodnopu
KMLWEYHWKY, @ TAKOK ANA NOKpaWeHHA koHeepcil kopmy, 36inbwenHa npupoctie Ta
MOKpaleHHA NPOAYKTMBHOCTI TENAT, NOPOCAT, CBUHEH Ha BiAroaisni, CBUHOMATOK,
iHanyok, Bpoiinepie Ta BatbKiBcoKOMY noronis’i Gpoiinepis, Hecy4ok, Kponis.

fo3sysaHHa:
BHOCATH Y KOPMM WARXOM pil DO 3MiLLy 3 pC

L r ! il
TenaTa, NOpPOCATa, CBUHOMATKK, CBUHI Ha BiAroaisni, Gpoitnepu, HeCyuKn,
BatbKiBChKe NOronis'a, iHAWYKKM, Kponi - 400 r/T.

Ymosu 36epiranna:
Cyxe npoxonoaHe micue 3a Temneparypum oo 25 °C.

P.n, Ne:
Tepmin npupaTHocTi: 24.micauj. . e T MES——————— e e —————
[Darta supobHMLTES: Bara HeTTO! = Kr*
Cepin Ne: ifiHOro iy
Xp. XaHceH Yex Penabnik c.p.o., -
c.p. 215, 69301 Craposiue
GM Yecbka Pecnybaika
Feed Safety for Food Safety
BUPOBHMK: SR
Bioxem Uysarywrodde Xanaensc- E GMP+ o
yHA MNpoaykuboHcresenbwadr m6X @ ey
Kroctepmeitepwrpacce, 16, m. JloHe, 49393
Himeyyunna,

Tenedon: +49 4442 92890, dakc: +49 4442 928928
Online: www.biochem.net / Approval No.: aDE NI 4 00076

*5, 10, 25, 500, 1000

ANNEX D
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Composition of mixed fodder for feeding pigs of different technological

groups, %

Component Young animals on fattening with live weight, kg
30-60 60-100 100-120
Wheat 32,00 24,00 16,55
Barley 12,10 24,00 28,00
Corn 17,38 19,00 20,30
Bran 8,00 12,00 17,20
Soybean cake 24,30 11,6 7,45
Sunflower cake 3,22 6,90 8,00
Premix 3,00 2,50 2,50
Total 100 100 100
Nutritional value of 1 kg of feed
Component Fattening period
30-60 kg 60-100 kg 100-120 kg
Feed units 1,18 1,09 1,04
Metabolic energy, M] 13,04 12,90 13,14
Crude protein, g 180,25 153,08 140,88
Crude fiber, g 50,80 53,38 54,31
Crude fat, g 32,15 39,95 40,55
Lysine, g 10,25 8,72 7,77
Methionine, g 3,18 2,33 2,33
Methionine + cystine, g 6,11 4,87 4,57
Threonine, g 6,39 5,61 3,67
Tryptophan, g 2,54 2,10 2,30
Calcium, g 7,58 6,43 5,20
Phosphorus (total), g 6,77 6,31 6,44
Phosphorus (total), g 3,11 2,81 2,14
Sodium, g 1,75 1,73 1,60
Magnesium, g 1,80 1,80 1,40
Iron, mg 80,00 60,00 59,00
Manganese, mg 25,00 20,00 23,10
Zinc, mg 90,00 70,00 66,00
Copper, mg 20,00 10,00 10,00
lodine, mg 0,38 0,38 0,31
Selenium, mg 0,19 0,19 0,22
Cobalt, mg 0,47 0,47 0,32
A, thousand, ME 7000 3000 3000
D, thousand, MO 1000 600 600
E, mg 15,00 5,00 5,00
K, mg 1,00 0,00 0,00
Bi1, mg 0,75 0,50 0,50
Bz, mg 3,75 2,00 2,10
B3, mg 10,50 3,60 3,64
Bs, mg 15,00 7,00 6,55
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Bs, mg 1,00 0,60 0,60
Biz, mg 0,02 0,02 0,02
B, mg 0,00 0,00 0,00
H, mg 0,05 0,00 0,00
C, mg 0,00 0,00 0,00
Choline chloride, mg 100,00 0,00 0,00
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ANNEX E

NEPKABHA CJIY)KBA YKPATHH
3 MMUTAHb BE3INEYHOCTI
XAPYOBHX MPOAYKTIB TA
3AXUCTY CNTOXKHUBAYIB

THE STATE SERVICE OF UKRAINF
ON FOOD SAFETY AND
CONSUMER PROTECTION

PEECTPALIMHE NOCBIAYEHHSA
REGISTRATION CERTIFICATE

Binmosinso mo 3akony Ykpainu «IIpo BeTepHHapHY MeIUNHHY», moctaHoBH Kabinety MinicTpis
Vkpainu Bin 21.11.2007 p. Ne 1349 «IIpo 3aTBep/UKEHHS MOJ0XKEHb PO AEPIKABHY PEECTpALiio
BETEPHHAPHHX MpenapaTiB, KOPMOBHX J006aBOK, MPeMIKCiB Ta TOTOBHX KOPMiB» Ta Ha MiJcTasi
ekcreptHoro BHCHOBKY 13.02.2019 Ne 389-K/06, pexomennauiit JlepxaBnoi ¢dapmakosoriqaol
KOMicil BeTepMHApHOI MemuuuHH, Hakasy JlepxaBHoi ciyxOm Ykpainu 3 murans GesmewnocTi
Xap4oBHX IPOAYKTIB Ta 3aXHcTy croxupadiB 04.03.2019 No 135 3apeectporano:

NPOIYKT TEIMACOPBEKC

dopma Hopouox

BriacHHK peecTpaliifHOTO MMOCBiT9eHHS:
TOB «BETCEPBICIIPOOYKT»
08132 KuiBcvka 06.4., KueBo-Céamouuncexuit p-x, M. Bumnebe, 8y KuiBcoxa, 6-T,

YVKPATHA

3apeecTpoBaHO B YKpaiHi 3a Ne AB-08268-04-19 BiZ 04.03.2019

BupobHuk:

TOB «BETCEPBICIIPOOYKT»

08132 KuiBcvka 06.4., Kuebo-Camowuncexui p-u, m. Buwnebe, 8ya. Kuibecoxa, 6-T,
VKPAIHA

Ipu Gyap-aKii 3MiHi B peecTpauifHOMY J10ChE BIACHHK MOCBiA4eHHA (BUPOOHHMK) NOBHHEH TOBIAOMHTH
opraH peecTpatlii.
OG0B’ 13KOBi I0IaTKH:

- KOPOTKA XapaKTepHCTHKA NPOAYKTY (1oaaTok 1);
- eTHKeTKa (O0aaToK 2).

Peecrpauiiine mocBigueHHs aiifcHe 10: 03.03.2024

Lle noceinueHHs He € 30608’ A3aHHAM IO 3aKYMiBJIi IJAHOTO MPOYKTY.

Aupextop lenapramenty GeneuHoCTi XaPYOBHY NPOAYKTiB 18 uriep'iuwpum \!e uf_n_uwﬂ
Director of Department for Food Safety and Veterinary Medicine

b. 1. Kobaa

229



Continued from Annex E

Honatok 1
JIo peecTparniiHoro moceigdeHHs AB-08268-04-19

KopoTka xapaKkTepHCTHKA NMPOAYKTY

1. Ha3ipa
T'ETTACOPBEKC
2. Craan
B 1 kKT KOPMOBOI TOGABKH MiCTHTBCS
Hasga cKiagHHKa OIUHUTI BUMIPY BuicT
BeHTOHIT:
- Kpewmmiro mioxcua % 60,2-70.8
- AIOMIHIO OKCHI % 8-12
- MarHix KapOoHAT % 1-2,5
- Turamy niokcna | % 10.80,15
- Cenen % 0,32-0,35
- Kminommeomt % 4245
JIpisKTKl aKTHBHI KOPMOBI % 8-10
Posropomna wisMucTa moxpiGHeHa | % 18-20

3. ®opma BHIOYCKY

IMopolToK ciporo KOBOPY i3 CreIM(biTHHM 3aIIaxoM.

4. ®apMaKoJI0rivHa BJIACTHBOCTL

KopmoBa 106aBKa Mae CYKYIHI BIACTHBOCTI OKPEMHX KOMITOHEHTIB.

KopmoBa pgo0aBKa TMOTIHHAE/3MEHINYe/IHAKTHBAE BMICT MIKOTOKCHHIB (adhIaTOKCHH,
OXPATOKCHH, 3eapaleHoH, BoMiTokcHH /J{OH/, ¢dymonisum, T-2 Ta iHII) B KOpMax, MOTEpeIKae ix
BCMOKTYBAHHS ¥ KUITEUHUKY TBAPHH, MOM AKITYE HACTIKH MIKOTOKCHKO3IB. [IoKpamiye TiTieHy
KOPMY, BHACIIZIOK 90T0 3HIDKYETHCS HaIXOKEHHS IIaTOTeHHO1 Ta YMOBHO-ITATOreHHOI MikpodutopH
NPH CHOXHBaHHI KopMy. Hagae BHpakeHHH edeKT IMyHOCTHMY/IATOpa, Ipe0loTHKA, a TAaKOXK
relaToIpPOTEKTOPY.

KoMIoHeHT 100aBKH PO3TOPOIIIA IUIMHCTa MICTHTh CHIIMAPHH, JKHPHI OJIi, e(ipHl OIIi,
(h1aBOHOINH, CATIOHIHH, OPTAHITHI KHCIOTH Ta iHII G107TOTIYHO AKTHBHI PEYOBHHH, SKi COPHAIOTH
3MIITHEHHIO KTITHHHHX MeMOPaH, 301IbIIeHHS IPOYKYBAHHS KOBU1, CTHMY/TIOBAHHS CHHTe3y OLTKa
1 HeifTpamizamii TOKCHHIB PI3HOTO IIOXOJUKCHHS, IIOCHIIOIOTH CEKPEIII 3a103 1 MOTOPHKY
KHIIIeYHHKA, 3MIITHIOTh IMYHHY cHcTeMy. KOMIIOHEHTH KOPMOBOI 10GaBKH CIIPHSAIOTE HOPMATi3arii
(OVHKIIIOHYBAHHS TNITYHKOBO-KHIITKOBOTO TPAKTy, HOpMami3amii (YHKI[IOHYBaHHA TeiHKH,
peresepaiii Ie4iHKOBOI TKAHHHH.

5. Kniniuni ocodanBocTi

5.1.Buja TBapHH

CBHHI, ITAI, BPX.

5.2. Iloka3u 10 3aCTOCYBAHHS

TIpodimakTiKa MIKOTOKCHKO3IB Ta 1HIIHX TOKCHKO31B PI3HOT €Ti0JIOrTi.
5.3. IIpoTanoKa3aHHA

He BcTaHOBITEHI.

5.4. OcoGanBoCTi 3acTepekeHHs] TP BHKOPHCTAHH

Hemae.

5.5. 3acTocyBaHH# HiJT Uac BariTHoCTi, TaKTarii, HecydocTi
3acTepeiKeHb HEMaE.

5.6. B3aemogin 3 iHIHMH 3acobamu Ta iHmi popMu B3aeMoail
He BcTaHOBIEHO.

5.7. JTo3u Ta cnocoGH BBe/IeHHSI TBAPAHAM Pi3HOTO BiKy
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3MIIIYBATH 3 KOPMOM 13 PO3PaXyHKY :

IItos - 0,5 - 2 X Ha TOHHY KOpMY.

CBHHOMATKH, MOJIOJHAK CBHHeil, CBHHI Ha BIATOAIBII — B1g 0,5 10 3 KT Ha TOHHY KOPMY.

BPX — 11 0,5 10 3 KT Ha TOHHY KOPMY.

Kom6ixopmu, kopMocyMill, MOHOKOPM — 0,5 — 3 KT Ha TOHHY

5.8. CnenianbHi 3acTepekeHHs U151 0¢id Ta 06CIYrOBYIOUOT0 EPCOHATY

Hewmae.

5.9. CnenianbHi 3acTepeKeHHs U151 0ci( Ta 06cIyroBYOYOro NePcoHATY

JIOTpHMYBATHCEH OCHOBHHX MPABHI TIT1€HH Ta Ge3MeKH, 0 NPHITHATI TpPH poboTi 3
BeTePHHAPHHMH IIpeTlapaTaMH.

6. ®apManeBTHYHI 0coOTHBOCTI

6.1. Tepmin npuaarHocTi

24 micsi.

6.2. OcobauBi 3acTepekenHs moxo 36epiranus

Cyxe, IPOBITPIOBaHe MPHMIIIEHHS, TIPH TeMIepaTypi Bix 5 1o 20°C.

6.3. IIpupona i ckaax KoHTeiiHepa NePBHHHOIO YIIAKYBAHHS

Mimkn mo 1, 5, 10, 20, 25 xr

6.4. OcobuBi 3aX0/1H Ge3MeKH MPH MOBO/IKEeHHI 3 HEBHKOPHCTAHHM TIPOJIYKTOM abo iforo
JATHINKAMH

HeBHKOPHCTAHHIT IPOAYKT [IOBHHEH OYTH YTHII30BaHUH V BIAIOBLIHOCTI 3 HA[IOHAIBHIMH
BHMOTAMH.

7. HasBa Ta ajJpeca BIaCHHKA peecTpaliiiHOro mocBiaueHHns
TOB «<BETCEPBICIIPOJIYKT»,
08132 Kuiecbka 0611., KieBo-CBATOMIHHCBKHUI P-H, M. Bummese, By1. KuiBcbka, 6-17
Tenedon: +380683858435
Daxkc:
E-mail: Vetserviceproduct@gmail.com

8. Ha3sBa Ta agpeca BUpPOOHHKA
TOB «BETCEPBICIHIPOJIYKT»,
08132, Yxpaina, KuiBcbka 0611., KueBo-cBsSTOnmHCbkHIT p-H M. Bummmese, Byn. Kuieska 6-I7
Tenedon: +380683858435
Dakc:
E-mail: Vetserviceproduct@gmail.com
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ANNEX G

JIEPAKABHA CJIYKBA YKPATHH THE STATE SERVICE OF UKRAINE
3 IMTAHb BE3NEYHOCTI ON FOOD SAFETY AND
XAPYOBHX IMPOAYKTIB TA CONSUMER PROTECTION
3AXHCTY CITOKHBAYIB

PEECTPALIIHHE NOCBIAYEHHSA
REGISTRATION CERTIFICATE

Binnosiano no 3akony Ykpaiun “IIpo BeTepmHapHy Memuuuny”, noctaHosn KaGinery Minictpis
Vxpainu i 21.11.2007 p. Ne 1349 “IIpo 3aTBepKEHHS MONOXKCHB PO ACPXKABHY peccTPailiio
BeTCpHHAPHHAX MpEnaparis, KOPMOBHX A00aBOK, MPEMIKCiB Ta roTOBMX KOPMiB” Ta Ha MijcTasi
ekcriepTHOTO BUCHOBKY Bix 14.07.2017 Ne 2344-K/06, pexomenpauiit depaasnoi GapmakonoriaHoi
KoMicil BeTepuHapHO! MeIHUKMHH, Hakasy [lepxaBroi ciy:xOu YkpaiHu 3 mutanb GesneyHocti
Xap4OBHX [POIYKTIB Ta 3aXHCTy crokuBadis Big 25.07.2017 p. Ne 604 3apecctponano:

HPOAYKT HEPPEKTUH

(opma Iopoutox 045 nepopaavrozo 3acmocybanms

Biiacuuk peectpauiiiHOro noCBiIMEHHA:

TOB "BET®APM"

16500 Yepnizibevka 064., Baxmayvkuii pation, m. Baxmay, 6ya. Coboprocmi, 27,
Yxpaina

3apeccTpoBano B Ykpaini 3a N AB-07088-04-17 Bin 25.07.2017

Bupobuuk:

TOB "BET®APM"

16500 YepniziBevka 064, Baxmayvxui paton, M. Baxmay, 6y4. Cobopnocnii, 27,
VYupaina

pu Gynb-sxiif 3Mini B peecTpauiiiHoMy 10Che BTACHHK NOCBIIMCHHS (BUPOOHHK) MOBHHEH MOBILOMHTH
oprau peecrpaii.

OBoB’ A3KOBI JOJATKY:

- KOpoTKa XapakTepucTika (1oaartok 1);
- @THKETKa (J104aToK 2);

Peccrpalriiine mocBigueHHA AificHe 10 24.07.2022

Lle nocsingenns He € 30008’ A3aHHAM LIOO0 3aKYMiBA1 4AHOTO NPOAYKTY

Jupexrop denapramenty Geaneunocti XapHoBHX NpoayKTiB Ta BeTepuHAPil B. 1. Ko6aae

Director of Department for Food Safety and Veterinary
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JHonarok 1
JIo peectpatiiinoro nocsiguenns AB-07088-04-17

25.07.201m

KopoTka XapaKTepHCTHKA penapaTy

1.Ha3sa npenapary:

[TEPOEKTHH

2.Crinap

1 kr kopmoBOi A00aBKH MicTHT: Spirulina (Arthrospira) platensis — 100 r, antnokennant (SMART
66) — 100 r, rinpoamoMocHmikaT — q.s. (10 1 xr).

3.®opma BHUYCKY

[Mopotok s nepopaibHOro 3acTOCyBaHH.

4.Mapmaroaorivni BJIaCcTHBOCTI

[liaBuiye piBeHb Ta aKTHBHICTH ToKodepony. clpuse HopManisaiii oOMiHy peyoBHH, Kpaiiomy
3ACBOCHHIO KOPMY, 3MILHEHHIO HPHPOIHOI PEe3HCTEHTHOCTI opraHismy, ocobnuBo npu GakTepiaibHHX i
napasutapHuX iHpeKuisx, crpecax i ¢izHIHOMY HABaHTAKEHHI; CIPHAE MiJABHIIEHHIO MPOJYKTHBHOCTI Ta
3GepeskenHs MOroiB's CilIbChKOTOCIOAAPCHKHX TBAPHH, B TOMY YHCII IITAXiB i XyTPOBHX 3BipiB; 30imbmIye
minmicts seunol mkapamynu; ofepirae BiJ NepeavacHOi JHHBKH CLUIBCBKOTOCHONAPCEKY TTHINO |
PO3KITBOBY SCUE.

CruMymoe npHpicT M’s30BOI TKAHMHH Ta HOKpamyc KoeilienTt komsepcii kopmy y CBHHEIH,
sesukol porarol Xyno6u, ntuni Ta inmuax TeapuH. [lokpamye penpoXyKTHBHI (hYHKIUT, MiIBHILYE SKICTH
criepmu — 30iBIIYE KiNBKICTE Ta AKTHBHICTB CIIEPMITB.

CuHTeTHUHMI aHTHOKCHAAHT, crabinizarop BitaminiB A, /I, E, pocIHHHHX 1 TBADMHHMX KHPIB,
aKTHBYE IMYHITET, peryoe piBeHb THPOKCHHY, TPHIOATHPOHIHY, (ONIKYJIOCTUMYIIOIONOIO Ta
JHOTETHI3YIOUOr0 FOPMOHIB B KPOBI, 3MEHIIY€ Nepioa BiAroAiBii, MiZBHIIYE OPraHOJICITHYHI MOKAZHHKH
m'sica. [lepdextun e iHriGiTopoM nepeKkHcHOro OKHMCIEHHS NiMiJIB — MiATPHMYE (YHKILIOHAIBHICTH
MNe4iHKH Ta HopManisye poOOTy IHINMX BHYTPIMIHIX opradiB. IHiuiioe oOMiH (epmentis rmokoza-6-
(hocpatarenasu Ta CyMEPOKCHUTACMYTAa3H B CHPOBATLI KPOBi — cTalbimisye CTPYKTYpy KIITHHH, i€ 5K
AHTHOKCH/IAHT HA BUILHI paJIHKalId, NONePeuKYIOUH PYHHALLIO KIITHIL I TKAHKH OpraHiaMy.

3a  BHKODHCTAHHSA CIMBCBKOTOCTIOAAPCBHKIA ULl (alueHOCHI  KypH, IHAMYKH,  KaukH,
rycu) [lepextun cnpusie 36inbmennio GakTuyHOI KiMBKOCTI SHIEKITITHH Ta NPUTHIYYE BHHUKHEHHS
arpesii omikymis. ¥ mepiox HecydocTi, IPOTArOM BCBOTO MEPiOy 3rOAOBYBaHHS KOpMY, 30araueHoro
[leppextHHoM, y KypeH-HEeCy4OK MiIBHIIYETBECA A€YHA NPOJYKTHBHICTH Ta MOAOBIKYETHCA IIEPio
AHLEKIAJKH; TTOKPALLYETECA TOBIIMHA 1 WiNiCHICTh s€UHOI IIKapamynmHm Ta 30iMBIIYEThCA Bara sellb;
I0Kpallly€eThCs CHHTe3 mpoTeiHiB Ginka Ta oquamii XAY, miaBAMyeThCs 1HIEKE KOBTKA Ta HOro nUTOMa
Bara 3a 3HHKEHHS BMICTY XOJIeCTepUHY.

5. Kainiuni ocodmBocrti:

5.1 Bun TBapun

Cauni, nTaxn, BelIHKa porara Xyao0a, apibna porara xymo0a, XyTposi 3Bipi.

5.2 Iloka3aHHs O 3aCTOCYBAHHS

[lepdexTnH 3aCTOCOBYIOTH TBAPHHAM y BHIJLAII KOopMoBOI Hodasku. KopMoea noGaska mokpariye
koedinienT Konpepcil KOpMiB, npucKopioe NpHpicT Bark (30LMbLICHHS M’S30BOI TKAHHHE), HOPMAI3ye
poloTy MediHKH Ta PelpoyKTHBHIX OPraHiB.

5.3 Ilporunokasanns

Hewmae

5.4 ToGiuna mist

[NoGiunux fiff Ta ycKIaqHeHp Mic BHKOPHCTAHHA KOPMOBOT H0OABKH He BHSBIEHO

5.5 OcobnuBi 3acTepekeH s NPU BUKOPHCTAHHI

3sepraTi 0cOONMBY YBAry Ha peTelbHE 3MilIyBaHHA KOPMOBOI J0GABKH 3 KOPMOM.

5.6 BukopucTtaHss i yac BariTHOCTI Ta JaKTaiii

Kopmosa 1o6aBKa He TOKCHYHA, NPOTHIIOKA3aHE JI0 33CTOCYBAHHS HE BCTAHOBICHO.

He pexomeHI0BaHO BHKOPHCTOBYBATH ITHOOKOTIIEHUM, TTTHOOKONIOPOCHHM Ta TBAPHHAM B Mepii
THIKHI THCTS OCiMEHIHHS.

5.7 Baaemois 3 inurmmu 3acobamu Ta iHmi GopMH B3aemouil

He ommcani.
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I[IponosikeHHS TOXATKY
Io peectpaniiinoro noceimuenns AB-07088-04-17
250720

5.8 Jlo3u i cioco6Gu BBeIeHHS TBAPHHAM Pi3HOTO BiKy
Jlo3yBaHHS i3 po3paxyHKy Ha 1 TOHHY KOpMYy:

Kypuara-6poiinepu 3 30-T JeHHOTO BiKY 4 xr
Kypu-necyuxu 2 kr
TMopocsTa 1 kr
CBHHOMATKH T2 KHYPIi-IUIITHHKH 1,5-2kr
Tensta no 6 Mmicsis 4 xr
Xynoba Ha Biarozisimi 3,5 kr
JlakTyiodi KOpoBH 1-2 xr
XyTposi 3Bipi 10 kr

5.9 Iepemo3yBannsa (CHMITOMHE, HEBiAKIAIH] 3aX0IH, AaHTHIOTH)
ITepenosysanns [NepdexTnrom ManoiimosipHe,
5.10 CrienianibHi 3acTepexeHHs
Ilicnst 3akinveHHs MaHimymaniff pykH peKOMEHAYEThCA PEeTeNbHO NPOMHTH BOJOIO 3 MHIIOM.
ITponykuito Bin TBapuH, fKi OTPHMYBAIH KOPMOBY 100aBKY, 103BOJNICHO BHKOPHCTOBYBATH Ge3 OyIb-SKHX
00OMeKeHb.
6. ®apmaneBTHYHI 0cobaHBOCTI:
6.1 GopMH HECYMICHOCTI:
He onucasi.
6.2 Tepmin npamaTHOCTI
lapanTifiauii TepMin npunatHocti 24 Mic. 3 1aTH BUTOTOBJEHHS 3a3HaY€H0] Ha YTIAKOBI, B cyMimi
3 kombikopMoM — 3 Mmicsi.
6.3 OcoGuei 3axoxu 30epiranus
Y cyxoMmy TeMHOMY HEIOCTYIIHOMY IS AITCH Ta TBAPHH Micli, OKPeMO BiJl POIYKTIB XapHyBatHs
i oTpyroximikaris, npu Temnepatypi Bix 5°C mo 25°C.
6.4 [Ipupopa i cknan KoHTeliHepa IEPBHHHOrO YIAKYBAHHS
KopmoBy mo6aBky dacyrors y naneposi abo noniermnenosi nakeru no 100, 250, 500, 1000, 5000,
10000, 25000 r.
6.5 Ocobnupi 3axoan Ge3nmexH NMPH MOBOKCHHI 3 HEBHKOPHUCTAHHM NpoAykToM abo i3 iioro
JTHILIKAME
He sukopucrana xopmoBa nobaBka, Imicns 3aKiHYeHHS TepMiHY NPHIATHOCTI, 3HHULYETLCS
METOJIOM YTHITi3amil.
7. Haspa Ta micue3snaxoKenns BIACHHKA PeccTPALIinOro nocsiaeHns Ta BUpodunK:
TOB «BETOAPM»
16500 Yepuirieeska o6i1.,
Baxmanekuii paiion, micro Baxmay,
By, Cobopnocri, 27, Ykpaina.
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ANNEX K

BETEPHHAPHA TA STATE VETERINARY AND
PITOCAHITAPHA CJIVIKBA PHYTOSANITARY SERVICE OF
UKRAINE

PEECTPALIMHE MOCBITYEHHS
REGISTRATION CERTIFICATE

Bimnosigao no 3axomy Vkpaimm “TIpo Berepunapmy Memumumy”, moctanosn KaBimery
Minicrpis Vipaina in 21.11.2007 p. Ne 1349 “TIpo 3aTBepIDKEHHA TONOXKEHE PO AEPKABHY
peecTpanilo BeTePHHAPHUX NPENapaTiB, KOPMOBHX 400aBOK, MPEMIKCiB Ta TOTOBHX KOPMiB” Ta
Ha TIACTABI EKCHEPTHOrO BHCHOBKY Bix 18.02.2015 Ne 524-K/06, pexomemmauiii JlepsaBHoi
dapmaxonoriunoi komicii BerepuEapHoi MemHumEH, hakasy Jlepxasnol BerepuHapHoi Ta
ditocariTapsol cmyxGn Ykpaiau Bix 25.02.2015 p. Ne 303 3apeccrposano:

npenapar IIPO-MAK

LSS o 1 i T T S L AR i e B e i 3

¢opma Po3uun dan nepopassrozo sacmocybanns

BrnacHHK peecTpaniifHOro mocBiaueHHs:

Kanmepc Cneuts ITpodaxmc B.B.
e Cmamep 32, 5737 PB JTimaym, Kopoibcmbo Hidepaandib

3apeecTpoBaHo B YKpaini 3a Ne AA-05695-04-15 Big 25.02.2015

Bupo6unk:
Kanmepc Cnewr Ipodaxme B.B.
e Cmamep 32, 5737 PB Jliuuaym, KopoaibemBo Hideprandib

Tpu Gyne-sxik aMini B peccrpauiliHoMy jocke BNaCHHK NOCBiguenns (BHPOGHHK) moBHHeH
MOBINOMHTH OpraH peecTpauii.

0G6os’s3kosi RoaaTKA:
- KOPOTKa XapaKTepHCTHKA npenapaty (goaarok 1);
- eTHKeTka (onaTok 2);

Peectpauiiine nocsiguenns xilcue o 24.02.2020

Lle nocsiayenns He € 30608’ A3aHHAM WOAO 3aKyI1iBAI AAHOrO Mpenapary

3actynunk Fogosu Jepxcasuol seTepuuapnol Ta GiTocanirapuol caysbu Yipalun !
acrynunx Io T 1 Yupalun

Deputy Chief of State Veterinary and Phytosanitary Service of Ukraine
Deputy Chief State Inspector of Veterinary Medicine of Ukraine
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Continued from Annex K
to the registration certificate AA-05695-04-15
dated February 25, 2015.
Brief description of the product

1. Title.

PRO-MAC

2. Ingredients One kilogram contains:
Components Units of Quantity.

measurement

Ants k-o g 249+20
Dairy products g 152+10
Ethanol g 89+5
Glucose g 76+4
Choline chloride g 75%4
L-Lysine g 13,5+1
)Acetic acid g 9,9+0,5
Magnesium hexahydrate chloride g 8,3+0,5
L-Threonine g 7,9+0,5
DL-Methionine g 6,8+0,5
Citric acid monohydrate g 5+0,5
Ammonium formate g 4,4+0,25
Zinc chloride g 2,8+0,25
Propionic acid g 2,6+£0,25
L-Tryptophan g 1,7+0,25
Monopropylene glycol g 1,5+0,25
Polyethylene glycol g 1,5+0,25
Midi Helat g 1,5+0,25
Phosphorus content g 1,3+0,25
Vitamin B3 g 1+0,1
Vitamin B5 g 0,8+0,1
Magnesium tetrahydrate chloride g 0,8+0,1
Copper chloride dehydrate g 0,5+0,1
Vitamin B1 mg 300+5
Calcium chloride mg 280+5
Zinc chelate mg 260+5
Sorbinic acid mg 25045
Vitamin B6 mg 250+5
Sodium iodite mg 15+0,5
Vitamin B2 mg 8+0,5
Sodium selenite mg 5+0,5
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Vitamin B11 mg 2+0,25

Vitamin B12 ug 530+25

Demineralized water up to 1 kg

3. Form of issue

The solution for oral administration is green-brown in color.

4. Pharmacological properties

The components of the drug have a multifaceted effect on almost all body
systems, stimulating their activity, resulting in normalization of animal vital
functions, increased vitality, and increased resistance.

Pro-Mac has an attractive odor and taste for pigs, increases the appetite of
animals; as a result, water and feed consumption increases, absorption and
digestibility of nutrients improves.

Pro-Mac provides a good start for young animals, helping to effectively
"launch" the digestive, immune, hormonal, and nervous systems. In adult animals,

the drug normalizes and
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Continued from Annex K
to the registration certificate AA-05695-04-15
dated February 25, 2015.
stimulates the reproductive system, contributing to more successful
fertilization of sows, improving the quality of boar sperm. It effectively prevents
and reduces the effects of stress in all age groups of animals.

5. Clinical features

5.1 Type of animal

Pigs and poultry.

5.2 Indications for use

Normalization of animal vital activity, increase of their vitality;
strengthening of resistance, improvement of appetite and feed intake. Stimulation
of the digestive, immune, hormonal and nervous systems. Reducing the effects of
stress

5.3 Contraindications

Do not use in combination with other supplements or drugs.

5.4 Special precautions for use

Generally accepted sanitary and hygienic rules must be followed.

5.5 Use during pregnancy and lactation

There are no restrictions.

5.6 Interaction with other tools and other forms of interaction

Unknown.

5.7 Doses and routes of administration for animals of different ages

Piglets (weaning) after weaning and before transfer to fattening: 0.5-1.0
liters per 1000 liters of drinking water 6 days a week.

Piglets at the beginning of the fattening period:

1 liter of Pro-Mac per 1000 liters of drinking water for the first 5-10 days.
In specific situations: 1 liter of Pro-Mac per 1000 liters of drinking water for 10
days.

Sows before farrowing: 3-10 ml per sow per day for 14 days before
farrowing. In specific situations: 1 liter of additive per 1000 liters of drinking
water for 10 days.

Pro-Mac can be added to liquid feed at the rate of calculation:

- growing piglets, fattening piglets, sows: 5-10 ml of Pro-Mac per animal
per day.

238



For poultry, the additive is used in accordance with the recommendations

given in the table:

young stock to a

Groups of poultry Period of use (number of Dosage
days)
. ) 0-3 11/1000 1 of water
Broiler chickens
4-6 0.51/10001 of water
0-5 11/1000 1 of water
Breeding poultry | 6-10 11/1000 1 of water
11-12 0.51/10001 of water
Transfer of repair first 5 days 11/10001 of water

the next two days

0.51/1000 1 of water

period

productive herd (18 | next 5 days 0.251/1000 1 of water
weeks)
Peak performance | first 4 days 11/10001 of water

the next two days

0.51/1000 1 of water

5.8 Overdose (symptoms, emergency measures, antidotes)

Follow the recommendations for use.

5.9 Special precautions for persons and personnel

Adhere to generally accepted sanitary and hygienic standards and rules.

6. Pharmaceutical features

6.1 Expiration date

24 months

6.2 Special storage measures

Store the premix in the manufacturer's container away from heat supply
elements, in a place protected from light, out of the reach of children and animals,

separately from food and feed, at a temperature of 52 to 252C.
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Continued from Annex K
to the registration certificate AA-05695-04-15
dated February 25, 2015.

6.3 Nature and composition of the primary packaging container

Polyethylene canisters of 5, 10, 250 and 1100 kg.

6.4 Special precautions for handling unused product or residues

The product residues are neutralized with a 5% solution of caustic alkali, an
aqueous suspension of slaked or bleached lime (suspension in water 1:3). The
neutralized product residues are poured into a pit at least 0.5 m deep, located
away from water sources, reservoirs, and rivers.

7. Name and location of the registration certificate holder

Canter's Special Products B.V. Kanters Special Products BV
De Stater 3, De Stater 3,

5737 Lishaut 5737 RV Lieshout
Netherlands The Netherlands
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ANNEX L

STATE VETERINARY AND
PHYTOSANITARY SERVICE OF
UKRAINE

PEECTPALIIIHE MMOCBIIYEHHS
REGISTRATION CERTIFICATE

Bizmosimuo a0 3akomy Vxpaimm “Ilpo Berepmmapny Memamumy”, moctamoBH KaGimery
Minictpis Yipaizm six 21.11.2007 p. Ne 1349 “IIpo 3aTBep/DKEHHS MONOKEHE [IPO JEpKABHY
peecTpaniio BeTepHHAPHUX TIPENAPATiB, KOPMOBHX JO0GABOK, NPEMIKCiB Ta TOTOBAX KOPMiB” Ta
Ha TificTaBi eKCIEPTHOrO BHCHOBKY Bix 18.02.2015 Ne 525.K/06, pexomemmauili Jlepkasmoi
(hapmakonoriqnoi xomicii BerepmHapHOi MeaumumM, Hakasy JlepxaBHOI BeTepHHApHOI Ta
thitocanitaproi cmyx6r Yipainn six 25.02.2015 p. Ne 303 sapeecTposano:

npenapar YJIBTIMEI’H{ AT

Ll 8 — S rall S = i e

dopma Po3uun 045 nepopavriozo sacmocyBannn

Bnacunx peecTpaniiiHoro MOCRiAYEHH:

Kanmepc Cnewn Ipodaxmc B.B.
e Cmamep 32, 5737 PB Jliuaym, KoposibemBo Hidepaandif

3apeccTpoBaHo B YKpainj 3a Ne AA-05696-04-15 BiX 25.02.2015

BupoGruk:
Kanmepe Cnews Ipodaxmc B.B.
e Cmamep 32, 5737 PB JTiwaym, KopoaicmBo Hideprandib

Tlpu Gyme-sxiii sMini B peecTpauilioMy XOCk€ BAACHHK MOCBiYeHHs (BHPOGHMK) MOBHHEH
TOBiZOMHTH OPTaH peccTpaltii.

O608’33K0BI JoAATKH:
- KOPOTKa XapaKTepHCTHKA npernapary (Toxarok 1);
- €THKETKa (N0AaTOK 2);

Peecrpauiitie mocinuenns miicae xo 24.02.2020

Ile nocsixuerns He € 30608’ A23aHHAM MO0 3AKYTIiBAI JAHOrO NpeNapaty

3actynuux Fonosu ep ¥ punapHol Ta i prol caymbu Ypalun
Zactynnumk I o oi opa puHapHoT Yrpaiun
Deputy Chief of State Veterinary and Phytosanitary Service of Ukraine

Deputy Chief State Inspector of Veterinary Medicine of Ukraine
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Continued from Annex L

ANNEX 1

to the registration certificate AA-05696-04-15
dated February 25, 2015.

Brief description of the product

1. Title.

ULTIMATE ACID

2. Composition.

One kilogram contains:

Components Units of Quantity.
measurement
Formic acid g 255%10
Ammonium formate g 75%5
Copper chelate g 62+4
Ethanol g 57+4
Acetic acid g 45+3
Propionic acid g 45+3
Lactic acid g 363
Zinc chelate g 12,5+1
Sorbic acid g 4,8+0,25
Sodium dihydrogen phosphate g 0,34+0,05
Demineralized water up to 1 kg

3. Form of issue

Blue solution for oral administration.

4. Pharmacological properties

ULTIMAID ACID is a multifunctional feed additive, a new generation

"acidifier”, a synergistic combination of organic acids and chelated zinc and

copper compounds. In the intestinal tract, it lowers pH, inhibits the growth of

pathogenic bacteria, molds and yeasts, thereby creating conditions for the

development of "beneficial" microflora, improves digestion, and stimulates the

activity of digestive enzymes
5. Clinical features
5.1 Type of animal
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Poultry, pigs.

5.2 Indications for use

Prevention of gastrointestinal diseases and dysbiosis, salmonellosis,
dysentery and colibacillosis, swine edema; after vaccinations and other stresses,
water sanitation and maintaining the cleanliness of the drinking system.

5.3 Contraindications

Do not drink in combination with other supplements or drugs.

5.4 Special precautions for use

Generally accepted sanitary and hygienic rules must be followed.

5.5 Use during pregnancy and lactation

There are no restrictions.

5.6 Interaction with other tools and other forms of interaction

Unknown.

5.7 Doses and routes of administration for animals of different ages

For pigs of different age groups: mix with drinking water at a dose of 0.5-1
liter per 1000 liters of water. In case of disease exacerbation, the dosage can be
increased to 1.5 liters per 1000 liters of water.

Poultry: by watering at the rate of 0.5-1 liter per 1000 liters of water. If
necessary, the dosage can be increased to 1.5 liters per ton of water.
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Continued from Annex L

Broiler chickens

Age

Course

Objective

From birth to the 4th week of
cultivation

Daily

Prevention of disorders of
phosphorus-calcium metabolism
and its consequences

Period of dietary changes

3-5days in a row

Prevention of possible negative
effects of feed stress

Other growing periods

2-3 days in a row

Stimulation of digestive
processes, increase of general
resistance, enhancement of
immune response to vaccination,
ensuring high sanitary water
quality

Repairing young stock

From week 10 (egg crosses), from
week 15 (meat crosses)

three days in a row

Stimulation of the development of
reproductive organs

Period of transfer to the adult
herd

10-14 days in a row

Prevention of possible negative
effects of transportation, post-
vaccination and feed stress.
Strengthening the immune
response to vaccination.

Keeping commerecial layers and adult poultry of the family flock

Peak performance period

Daily

Prevention of phosphorus-
calcium metabolism disorders
and its consequences - shell
quality, limb weakness.
Increasing resistance and
preventing intestinal diseases

After the 40th week

Three days in a row

Stimulation of the reproductive
organs, prevention of
phosphorus-calcium metabolism
disorders and intestinal diseases

5.8 Overdose (symptoms, emergency measures, antidotes)

Follow the recommendations for use.

5.9 Special precautions for persons and personnel

Adhere to generally accepted sanitary and hygienic standards and rules.

6. Pharmaceutical features

6.1 Expiration date
24 months

6.2 Special storage measures

Store the premix in the manufacturer's container away from heat supply

elements, in a place protected from light, out of the reach of children and animals,

separately from food and feed, at a temperature of 52 to 25°C.
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6.3 Nature and composition of the primary packaging container

Polyethylene canisters of 20, 250 and 1100 liters.

6.4 Special precautions for handling unused product or residues

The product residues are neutralized with a 5% solution of caustic alkali, an
aqueous suspension of slaked or bleached lime (suspension in water 1:3). The
neutralized product residues are poured into a pit at least 0.5 m deep, located
away from water sources, reservoirs, and rivers.

7. Name and location of the registration certificate holder

Canter's Special Products B.V. Kanters Special Products BV
De Stater 3, De Stater 3,

5737 Lishaut 5737 RV Lieshout
Netherlands The Netherlands

245



ANNEX M

JAEPKABHA BETEPHHAPHA TA STATE VETERINARY AND
PITOCAHITAPHA CIYIKBA PHYTOSANITARY SERVICE OF
YKPAIHH UKRAINE

PE€CTPALIIMHE MOCBIYEHHS
REGISTRATION CERTIFICATE

Bianosiano o 3akony Ykpaiun “llpo Berepunapny wmeamunny”, nocranosn KaGinery
Minicrpis Yipainn iz 21.11.2007 p. Ne 1349 “IIpo 3arpep/uKeHHS NONOKEHb PO JACPKABHY
PeCCTpaNiio BETepHHAPHHX Mpenaparis, KOPMOBHX J00aBOK, NpeMiKkeis Ta rotopux Kopmis™ Ta
Ha mizcrapi ekcneptHoro BucHoBKY Bin 24.09.2014 Ne 3750-K/06, pexomenjauiit [lepxasol
(apmakosioriunoi  komicii serepunapnoi Mejmumud, nakazy Jlepiasnoi perepunaphoi Ta
pitocanitaproi cayx6n Ykpainn sizn 01.10.2014 p. Ne 2851 sapeccrposaiio:

npenapar Jlinmosa Excnepm

(popma ITopowmox

Briacnux peecTpauiiiHoro nocsijiueHHs:

Jlinidoc Toaedo C.A. (Jlinmosa)
Can Pomyaado 12-14, 3-uit noBepx, ogpic 1, 28037 Madpud, Icnanin

3apeecTpoBano B Ykpaini 3a No AA-05457-04-14 BiJl 01.10.2014

BupoGuuk:
Jinidoc Toaedo C. A. (JTinmo3sa)
C/ Xyan de aa CiepBa c/n 45600 Taaabepa de aa Peiina, Icnanis

Mpu Gyab-skiit 3Mini B peecTpauiiinomy J10Cke BIACHHK TOCBIAMEHHA (BHPOOHHK) noBHHEH
NOBIIOMHTH Opray peecTpautii.

0608 A3KOBI 2OAATKH:

= KOPOTKA XapakTepueTHKA npenapary (aouarok 1);
- eTHKeTKa (a04aTok 2);

Peecrpautiiine nmocsiuenus aiiicue 10 30.09.2019

Lle noceinuenns e € 3000B" A3aHKAM WO/0 JAKYNIRIT JAHOTO npenapary

|
) [
3actynuuk Foaoun [lepwasnol serepunapnoi ta ditocanivapuol caywon Ypainn | 74
3acrynuux Fononnoro aepwasioro inenexropa BETEPUUAPHOT MemuHHn Yipainn \ /7/
Deputy Chief of State Veterinary and Phytosanitary Service of Ukraine o
Deputy Chief State Inspector of Veterinary Medicine of Ukraine J:,;
25|
,»/ |

i

B.B. Bamnncskuii
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Continued from Annex M

Honatok Ne 1

710 PEECTPaLiifHOro MOCBiAYEHHS
Ne AA-05457-04-14

Bix 01.10.2014

KopoTka XapakTepHCcTHKAa HA KOPMOBY 100aBKY
1. Hazea kopmoBoi 100aBKH

Jlinto3a Excriept
2. SkicHuii Ta KinbKicHHIT cKaag

1 Kr MiCTHTB:

Kucnory mypaummnny — 50000 mr;
Kucnory monouny —20 000 mr;
Kucnoty nponionosy - 22000 mr;
Kucnoty xanpunosy - 50 000 wmr;
Kansuito dopmiar — 187 000 mr;
AMOHIF0 npomnioHaT — 7 000 mr;
Edipni macna :

Operano, Kopuui, I'Bo3anku —50 000 mr;
KpeMmHito aJiokeua ocamKeH i — 70000 mr;
Cenioit — 541.000 mr.

AIIOMOCHIIKAT MArHil0, KpemHeseM -10 1 kr.

3. dapmauesTHuHa opma

IMopomok.

4. ®apMaKoN0TiYHi BAACTHBOCTI

Komnzekc opraHidHMX KHCIOT Ta iX comeif, mO BXOAMTH A0 CKJaay KOPMOBOi A00aBKH, MiABHIILYE
KHCJIOTHICTh IIUTYHKOBOTO COKY, TMOCHIIOE CeKpemilo (epMeHTiB UUTyHKY, MiJUUIYHKOBOI 3amosH i
KHIIEYHHKY, MOKpAILYE FiAPOJi3 MOKMBHHX PEYOBHH, CTHMYIIOE PIiCT BOPCHHOK KHMIUEYHHMKY, IO CHPHSE
MPHCTIHKOBOMY TPaBlIeHHIO Ta 30inbliye abcopOuito moxuBHHX pedoBuH. Opradiyni KHCIOTH Ta ix cosi
(kanbuito Gopmiar, aMOHIIO MPOMIOHAT) 3HUKYIOTh BeTHYHHY PH BMICTHMOro KHILEUHHKY, CTBOPIOIOYH LIHM
ONTHMANBHI YMOBH JUIi PO3BUTKY NPOMIOHOBO- | MOJOYHOKHCIHMX OAKTEpiil, ralbMylOTh PO3MHOMKEHHS
YMOBHO-NIATOreHHUX OakTepii Ta rpuOiB Yy KHILEYHHKY, 3aBIAKM 4OMY HpPOQLIAKTYIOTH PO3BHTOK
EHTepPOKOJIITIB.

5. Kainiuni ocobansocri

5.0  BuaTeapuu

Koni, Benuka porara xymo0a, CBHHI, BIBLI, KO3H, NTHLA, co0aku, KOTH, pHOM.

5.1  IloxkasaHHf 10 3aCTOCYBAHHSA

3acTOCOBYIOTH U1 ONTHMI3alii NPOLECIB TPABIEHHA Y CBIiCBKMX TBAPHH 1 NTHLL, MiABHIIEHHIO
PEe3HCTEHTHICTh TBAPHH, TOKPAIIEHHIO POCTY i NPOJYKTHUBHICTb, 3HIKEHHIO coOiBapTiCTh NPOYKLi,
npodinakTHii 3aXBOPIOBAHb TPABHOrO KAHAMY, MiIBHILEHHIO 30€peKeHOCT] OroiB’s.

5.2  Ilporunoka3auus

Bincythi.

53  Ilobiuma nis

Bincyrhs.

5.4  OcobauBocTi 3acTepeskeHHS IPH BHKOPHCTAHHI

Hemae.

5.5  3acrocyBaH#s mia yac BariTHoOCTI i JakTauii

3riiHO 103yBaHHA.

5.6  B3aemoais 3 inmmmu 3aco6amu Ta iHwi Gpopmu B3aemoxnii

Jlinto3a Excriepr cymicHa 3 yciMa IHIpeIi€HTaMH KOPMIB, IHIIHMH KOPMOBHMH J00AaBKAMH Ta TIKAPChKHMH
3acobamu.

ITponykuiro TBapUHHMITBA 1 NTAXiBHHUIITBA, MIiCHA 3aCTOCYBaHHA N00AaBKH, MOMKHA BHKOPHCTOBYBATH B
XApHOBHX LiNsAX Oe3 0OMekeHb.
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Continued from Annex M

Jlonarok Ne |

10 PEECTPALIiTHOrO MOCBIAYEHHS
No AA-05457-04-14

Bin 01.10.2014

5.7 [lo3m i cnocoOn BBeIeHHS TBAPHHAM Pi3HOTO BiKy
BHOCATb ¥ rOTOBI KOPMH 3 PO3PAXYHKY:

[rius:

Opoiinepu Bikom 10 21 1061 -2-3kr/T;
Opoiinepn BikoM Bin 21 106w i 1o 3ab010 -1-3 kr/1;
HECY4KH Ta TUIEMiHHE MOTOMNIB A Y Mepii 5 THAKHIB BHPOILYBAHHS -2-3kr /T,
IHANKH - 1-3 kr /1.
CauHi:

nopocaTa Bikom 10 30 1o -2kr/T;
nopocaTa BikoM Bizx 30 i 1o 70 nid - 1-2kr/T;
CBMHOMATKH - 1-2 kr /1
CBHHI HA BIATOAIBII - 1-3 kr /1.
THIui BrjH -0,5-2 kr/t.

5.8  CneuianbHi 3acTepesmenns s ocif i 00c1yYroBy040ro nepeoHany

ITpu poGori 3 Jlinrosoro Excnept ciizg 10TPUMYBATHCA 3araIbHIX TPABII 0COOMCTOT ririeHH.

He gonyckaTi KOHTaKTY 3 04HMA, AHXATBHOK CHCTEMOIO TA LIKIPOK).

6. ®apmaneBTHYHI 0COOTHBOCTI

6.1 Tepmin npuaaTuocti

18 micsiwis.

6.2 Ocob.mBi 3axoan Gesnexn npu 3depiranni

Cyxe, Temne miciie npn Temneparypi i 10 go 35°C.

[Ticna Nepuworo  BIAKPHTTS (BHKOpHCTaHHS) — — 30epiratu NpOTArOM 10 nib.

Miwkn se nosunHi 36epiratics na nixnosi abo mia crinamu. TprumaiiTe MIlKH 3KPHTHMH HA CTENAKI.

6.3 Ilpupona i cknax KOHTeiiHepA NEPBHHHOIO YIAKYBAHHSA

bararomaposi nanepoBsi MilIKH 3 nonieTHIeHOBOT BKIaAKOI0 o 25 ta 1000 kr.

6.4 Ocod.1uBi 32X0/1H Ge3NMeKH NPH MOBO/UKEHHI 3 HEBHKOPHCTAHUM 3ac060M a60 3 HOro 3aIHIIKAMH

BizkpuTi HeBHKOPHCTaHI MILIKH 3 KOPMOBOK 100aBKOH HEOOXiAHO YTHII3yBaTH BiANOBIAHO A0 BHMOT
MICLIEBOTO 3aKOHO/IABCTBA.

7. Ha3sa Ta Micue3HaX0I:KeHHsI BJACHHKA PeccTPANiiiHoro nocsiguennst

Jlininoc Toneno C.A. (JlinTo3a) LIPIDOS TOLEDO S.A. (LIPTOSA)
Can Pomyanmo 12-14, 3-ii mosepx, odic 1, San Romualdo 12-14, 3rd floor, office 1. 28037,
28037, Maapun, Ienanist Madrid, Spain
8. Ha3pa Ta Micue3HAX0/’KeHHSI BHPOOHHKA
Jlinizoc Tonexo C.A. (Jlinrosa). LIPIDOS TOLEDO,S.A.
C/ Xyan e na Ciepsa c¢/u 45600 Location: C/. Juan de la Cierva s/n. 45600
Tanasepa ne na Peiina, Talavera de la Reina,
Icnanis Spain
2
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Continued from Annex M

Eiptosa  ...0

Jlinro3a Excnepr

Crnan:

1 kr micTuTh:

Kuncnory mypammmay =50 000 wmr;
Kncnory Mmonovny — 20000 mr;
Kucnory npomionoBy —22 000 mr;
Kucnory kanpunoy - 50 000 mr;
Kansuito opmiar — 187 000 mr;
AMOHir0 nponioxar — 7000 wmr;
Edipna macna: — 50 000 wmr;
Operano, Kopuui, I'sosaunkn

Kpemuiio glokena ocamxeHuii — 70 000 mr;
Cenionit ~541.000 mr.

AnloMocHiKaT Maruiioo, kpemuesem -10 1 kr,

3acrocyBanus:

Onmumizauis NpoUeciB TPABICHHA Yy CBIHCBKMX TBAPHH 1 NTHLI, MiABHLICHHS
PE3UCTEHTHOCTI TBAPHH, MOKPAIUCHHS DPOCTY | MNPOMNYKTHBHOCTI, 3HIDKEHHS
cobigaprocTi  mpoaykuii, Npo()iIaKTHKa 3aXBOPIOBaHe TPABHOrO  KaHamy,
MiABHILEHH: 30€PEKEHOCTI MOTroniB s CBHHEI Ta MTHLL.

Jlosysanus:

BHocsTb y rOTOBI KOPMH 3 PO3PAXYHKY:

T

Opoitnepu Bikom 10 21 1061 -2-3 xr /15
Gpoiinepu Bikom Bia 21 106w i 10 326010 = 1-3 xr /13
HECYHYKH Ta TUICMIHHE TIOTOTIB S Y TICPIIIi 5 THKHIB BHPOLLYBAHHSI -2-3kr /13
THIMKH - 1-3 xr /1.
Cauni:

nopocsata Bikom 10 30 xi6 -2kr/t;
nopocsta Bikom Bix 30 i o 70 xi6 -1-2kr f1;
CBUHOMATKH - 1-2kr /1;
CBHHI Ha BIATOAIBI - 1-3 ¥r /1.
[Hun Buan - 0,5-2 kr/t.
Cepin:

JlaTa BupoGHHUTBA:
Tepmin npuaarnocti: 18 micsuin
Bara werro: k¥
P.IT. Ne

Bnachuk peecrpauiiinoro nocsiguenns: Jlimipoc Tomemo C.A. (Jlintoza), Can
Pomyanno 12-14, 3-ii nosepx, odic 1, 28037, Maapua, Icnanis

Bupo6uuk: Jlininoc Toneao C.A. (Jlintoza), C/ Xyau ae naCiepsa ¢/u 45600,
Tanasepa ae naPeiina, Icnanis

* 25 1a 1000 kr
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D ﬂ (51) MK (2018.01)
02 A23K 20/00
\ GOTN 33/48 (2006.01)
A61K 31/375 (2006.01)

AG61P 31/04 (2006.01)

MIHICTEPCTBO
EKOHOMIYHOIo
PO3BUTKY | TOPTBAI
YKPAIHU

(12) ONMUC A0 NATEHTY HA KOPUCHY MOLEIb

(21) Homep sanBki u 201803780 (72) BwHaxigHuk(u):
(22) Darta noganHA saseku: 10.04.2018 TNuxay Banum Apocnasosm (UA),

& INnxa4 AHHa BacuniBHa (UA),
4 EEQESHZ“.?ASM?Q;””M” 29:10.2018 dayctos PocTtucnas Biktoposuy (UA),

INenbkos MNeonig Mpuroposuy (UA),

Mopens: 3 il Bi A
(46) TNyobnikauia sinomocten 25.10.2018, Bton.Ne 20 Bf0pokHIN B HHECTian BIKropopus {UA)
npo BUaaYY NATEeHTY: (73) BnacHuk(u):

MMKOHAiBCbKVII?I HALIOHANbHUIA
ATPAPHWW YHIBEPCUTET,
Byn. Meopris MoHrapse, 9, M. Mukonais, 54000

(UA)

(54) CNOCIE 3BIbLWEHHA NPOOYKTUBHOCTI MOMNOAOHAKY CBWHEW NPU KOMMNEKCHOMY
BUKOPWUCTAHHI MPENAPATIB "MPO-MAK" TA "YNbLTIMEUL ALLIO"

(57) PedpepaT:

Cnoci6 36inblueHHsA MpPOAYKTMBHOCTI  MOMOAHSKY CBWMHEM MpPW  KOMMMEKCHOMY BWKOPUCTaHHI
npenaparis "po-mMak” Ta "YnbTivens auig”, wo 6a3yeTbcA Ha 3acTOCyBaHHI BOAOPO3YMHHWX JoBaBoK
"Mpo-Mak" Ta "YneTiMeig Auig”, npudoMy 3acTOCOBYOTL NpenapaTtu 3 nepioguuHicTio Yepes goby no
yepsi.

UA 129160 U
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KopwcHa Mofernb HanexuTs 40 TBapUHHULTBA | Moxe ByTu 3acTocoBaHa y CBUHapCTBI, 3o0Kkpema y
rogisni Ta HanyBaHHi MONMOAHAKY CBUHEN.

Bigomuii crniocib 3actocysaHHs npenapaty "Tlpo-Mak" sk cTpec-kopekTopa Ta CTUMynsiTopa pocTy
Ons NigBULLEHHS NPO4YKTUBHOCTI nopocAT [1].

Heponikom uboro npoTOTMRY € Te, WO asTopW MPOMOHYTE BUKOPWUCTOBYBATW WHOro K
MoHogobaBKy B paLioHax rofisni Ta HanyBaHHi MOMOAHSAKY CBUHENA.

Bigomuit crnoci6 aacTocyBaHHA npenapaTy "YnbTiMehg Auig" Ak HaedbekTUBHIWoOro 3acoby Ans
nigkMcneHHs nuTHo! Boam [2, 3]

Heponikom uboro npoToTuny € Te, WO asTopy MPOMOHYIOTL BUKOPWUCTOBYBaTW MOro SAK
MoHo406aBKy Y BOAoHAMNyBaHHI MOMOSHSAKY CBUHEN.

3apaua KopucHoi MoZeni - Lie 3acTocyBaHHA KOMTIIEKCHOTO BUKOpPUCTaHHs npenaparis "Mpo-Mak"
i "YneTiveitg Auig" y BogoHanysaHHI MONMOOHSKY CBUHEN, 3aBAAKW MOeAHaHHI NO3UTUBHOT AiT obox
npenaparis Ha NPOAYKTUBHICTb MNiACUCHUX MOPOCAT i MOKA3HWKW POCTY MOMOAHSAKY Ha AOPOLLYBaHHI.

3agava KopvcHoT MoZeni BUPILLYETLCA TUM Lo 3acTocoBYyTe npenapatu "Mpo-Mak" i "YneTimeidg
Auig" 3 nepiognuHicTiO Yepes foby no Yepsi; siki yBoaATe B CUCTEMY BOAOMOCTaYaHHA, ANA MiACUCHNX
MOpOCAT, 3a AONOMOrol MeaukaTopa nepiogudHicTio yepes Aoby, 3a YOTMPKM OHA AO MOMEHTY
BiANyJYeHH: Ta ciM gHIB Nicns Bigny4YeHHA NopocAT.

KopucHy Mopens MOXIMBO BWKOPWCTOBYBATW ANA 36iNblUeHHA MNPOAYKTUBHOCTI MONOAHSAKY
CBUHEN.

Mpuknag 1

noegHaHHi 3 "YnbeTiMeig Audig" (KoMNMNekc opraHiyHWX KUCMOT: MypallMHOl, MpomnioHoBOT,
MOIOYHOT, oLToBOT, copbioHoBOT).

KomnoHeHTH, Wo BxoasTe Ao cknagy npenapaty "Tpo-Mak" 6aratorpaHHo giloTe MpakTUYHO Ha
BCi CMCTEMU OpraHiaMmy, CTUMyroluM iX gisanbHicTe. "Tlpo-Mak" 3abeaneuye pobpuidi ctapt Ans
MONOOHSAKY CBUHEN, Aoromararoun ecekTUBHOMY “sanycky” TpaBHOI, iMyHHOI, ropmMoHansHOT Ta
HEpBOBOT CUCTEM.

OcHoBHOl  byHKUiero  "YnbTiMeing  Auig”® €  3sHwkeHHs pH  wnyHka, cTumynsuis
hepMeHTOYTBOPEHHA, NpodinakTuka poamHokeHHA E. coli Ta Salmonella, npoTturpubkosuii Ta
MPOTUMIKOTOKCUYHWUIA edheKTH, aKTUBAaLis POCTY i PO3BUTKY BOPCUMHOK TOHKOTO BiaAiny KULWEYHWKY.

3 MeTow NepeBipku KOMMIEKCHOrO 3acTOCYBaHHS PisHOPIQHMX MpenapaTie 6yno npoBegeHo
HayKoBO-rocrnogapcbkiii  Aocnia Ha NIACUMCHUX nopocaATax Ta MOpocATax Ha nepwomy eTani
[opollyBaHHA B yMOBax ToBapucTBa 3 obmeskeHoto BignosigansHicTio (TOB) "TaBpilickki CBUHI" M.
CkafoBcbK XepcoHcebKoi obnacrTi.

[nsa pocnipkeHHA 6ynu BUKOPUCTaHI pe3ynsTaTht BUPOLLYBaHHS NOPOCAT Bif, BianyJyeHHs (28 aHis)
i gocsArHeHHs HUMK Biky 90 gHiB. 3aranbHa KinbKicTb ronie Ans gocnidkeHHA cknagjana - 1780 ronis.
CxeMoto gocnimkeHs nepeabadanocs ouiHka NpodyKTuBHOI Ail npenaparis "Tpo-Mak" Ta "YnbTimeig
Auig" sik camocTiliHo, Tak i y NoeaHaHHi.

MigoocnigHwiA MonogHak GyB po3dineHWW Ha ABi rpynu: | KOHTponbHa rpyna - ropocsTta
BUpoOLLyBanucs 3a 6a30BoO TEXHOMOrEKW 3acToCyBaHHA BOAOPO3UMHHMX Aobasok "Mpo-Mak" Ta
"YneTiMelg Auig" B nepiod BignydYeHHs Ta npu NepesBedeHHi Ha JopoLUyBaHHA, a came 3a YoTupu gHi
[0 BiOnyyYeHHA 4epes cuUcTeMy BOAOHanyBaHHs ysogunw npenapat "Tpo-Mak" Ta npoTAroMm cemu
[OHIB nicrnisi BiANMyYeHHS MOPOCHAT Yepe3 CUCTEMY BOAOHaNyBaHHs YBOAUNW Mpenapat "YnbTiveug
Auin"; Il nocninHa rpyna - nopecaTta supowysanues 3a Gaacsolo TexHonorieo, ane Oong MonooHaKy
ogHouyacHo sacTocoByloTbcA npenapatn "lpo-Mak” i "YnbTimeing Auig”, ski yBogsaTbcs B cucTemy
BOACMNOCTa4YaHHA Ans NopocAT (Lex onopocy) 3a 4oNoMOorol Meavkatopa nepioguyHicTio Yyepes goby
Mo 4Yepsi, 3a YOTMPM AHA OO MOMEHTY BiAMyyeHHA Ta ciM AHIB Nicns BiANy4YeHHA MOpocAT (uex
[OpOLLYBaHHSA).

[Mpenapat BBOAWM B CUCTEMY BOAOHANyBaHHA 3a gonomorow Megukatopa "Dozatron" y posi
100 mn Ha 100 n Bogu. Ans nigrogisni nigcUcHUX nopocsT Ta 6anaHcyBaHHsA paujioHiB MOMNoAHAKY Ha
[OpOLLYBaHHI BWKOPWCTOBYBAanNUCs cynepcTapTepHi kombikopmn Ta 6inkoBo-MiHEpanbHO-BiTAMiHHI
pobaeku komnarii TOB "ArpoBeTkopm" (M. [Hinpo). YTpuMaHHA TBapuH B MiACWUCHUI nepiocag Ta B
nepion AopollyBaHHs, B po3pidi KOHTPOMbHOI Ta A[OCNIQHOT rPYNW, He Mano BUSHAYHWUX
KOHCTPYKTMBHMX Ta TEXHOMOMYHMX 0COBNMBOCTEN.

OuiHKa NpPoAYKTUBHOCTI CBMHEN 3AilicHIoBanacs BiANOBIAHO A0 3aranbHUX MeToauk [4].

PesynbTaTv BuWpoLlyBaHHA MigAOCMiAHMX MOpPOCAT Big BignyyeHHA go 90-AeHHoro BikKy 3a
BUKOPUCTaHHA NpenaparTis "Mpo-Mak" i "YnbTiMeitg Auig" npeactaBneHi y Tabnuui.
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Tabnuug
PesynbTaTi BUpOLLYyBaHHA NiAAOCHiAHUX NOPOCAT, x
[pyna

MokaaHuk I 0 =l gol
Kinekicte ronie npu signyuyeHHi (28| 890 890
AHiB), ron.
JKvBa Maca nopocaTH NPy BIgNYyYEHHI, 8.12+0.32 8.0840.30 004
«r 1210, ,0810, \
KinbkicTb ronis y siui 90 gHis, ron. 823 858 +35
YKuBa maca nopocatu y Biui 90 gHis, 32 81+0 20 37 88+0 24 45,07
KT dabmisrit A :
CepegHbogo60BuMiA NpUpICT, T 40515,3 48914 .5 +84***
36epexeHicTb, % 92,47+1,60 96,40+1,80 +3,93*

MpumMmitkn: * - P>0,95; *** - P>0,999.

Mpw BigNyYeHHi KMBa Maca MOpPOCAT niggochigHUX rpyn Gyna malbke ogHaKOBOK, Pi3HWUA Ha
kopucTb nopocsT |l rpynu ctaHosuna nuwe 0,04 r (pisHUUA cTaTUCTUYHO He BiporigHa).

Mpu BWBUYEHHI AaHOrO MUTaHHA W crocTepiraluu 3a MOBEAiHKOK Ta CTaHOM NOopocAT o6ox
niagocnigHyx rpyn, Heo6xigHo BiAMITUTK, Wo nopocaTa | rpynu GinbL TpUBanWiA Yac BCTAHOBMOBANU
iepapxiuHi BigHocuHKM Mix coboro, Ha BiaMiHY Big nopocAT |l rpynu. Buxogsum 3 yboro KoHcTaTyemo,
Lo y TBapWH ApYrol rpynu Kpalle BiabyBaeTbcA 3NUTTA rHisg Ha AiNbHUL JOPOLLYBaHHS.

3a nepiop nepebyBaHHA NiAAOCHIAHWMX NOPOCAT Ha AOpPOLLYBaHHI BigMiyaeMo BiporiaHe 3HUKEHHS
NoKasHWKiB uMBoi Macu y TeBapuH | rpynu Ha 5,07 kr y nopiBHAHHI 3 niggocnigHum mMonopHskom |l
rpynu (P>0,999).

Biamiuaemo, Lo y TBapuH | AocrigHOT rpyn 3HIDKYBarnocs CroXuBaHHA KOpMY, NPOTArOM MepLUmX
[OHIB nicnsA nepeBefeHHs X Ha AiNbHWLIO AOPOLLYBaHHA, Ha BiOMiHY Bif cBOIX aHanoriB Apyroi rpynu,
AKi [JocTaTHBO Kpalle crnoxuBanu kopmu. [aHuii  cdakT BigsHaumBes | Ha  36inblUeHHI
cepeaHbopobosmx npupocTis y nopocaT |l rpynu, skuit gopisHioBas - 489 1, wo Ha 84 r Ginblue, HixX y
MorogHsKy | rpynu (P>0,999).

3a nokasHukoMm 36epekeHOCTi MOMOAHAKY B Mepiol [opollyBaHHA BCTaHOBMeHa BuLia
36epexkeHicTb y Il rpynu - 96,40 %, wo Ha 3,93 % 6inbLue 3a aHanoris | rpynu (P>0,95).

Takum 4YuHoM, NMpoBeAeHi JOCMIMKEHHNA MiATBEPAWNU AOUINBHICTE KOMMMEKCHOTO 3acTocyBaHHA
npenapartis "Mpo-Mak" i "YnbTimeiig ALia" AnA nigcucHUX NopocAT (LUex onopocy) 3a YoTupK OHA A0
MOMEHTY BiANyYyeHHs Ta ciM AHIB MicnsA Biany4YeHHs NOPOCAT (LEeX AOPOLLYBaHHSA) 3 nepioguuHicTio
yepes pfoby no uepsi. [loBefgeHo, Lo KOMMnekcHe 3acTocyBanHA ofBox npenapaTiB € Binbw
eDeKTUBHILLUM.

ExkoHoMiuHa edbeKTWBHICTb BMKOPWUCTAHHA faHoro cnocoby KOMMMEKCHOTO BUKOPUCTaHHA
npenapartis "Mpo-Mak" Ta "YneTimeiig Auia" ctaHoeuTb 12,05 rpH B po3spaxyHKY Ha OfHY rornosy.

Dxepena iHbopMauii:

1. "Mpo-Mak" - iHcopmauia npo npenapat. [EnekTpoHHWi pecypc] - Pexum goctyny:
https://www kanters.nl/over-kanters/

2. "YnbTimeldT Auig" - iHcdopmauia npo npenapat. [EnekTpoHHUi pecypc] - PexwumM goctyny:
https://www kanters.nl/over-kanters/

3. Kprokosa . Migkucniosay: BukopucTaHHA y ceBuHapcTsi / J1. Kpiokosa, [, Kptokos //
TeapuHHUUTEO Ta BETepUHapia.-2017. - Ne 9 (17). - C. 22-24.

4. MeTogonoria Ta opraHizalisa HayKoBMX gocnimkeHb y TBapyuHHUUTBI: noci6. / [I. |. 16aTynnin, O.
M. XKykopebkuia, M. |. BaweHko Ta iH.]. - K.: ArpapHa Hayka, 2017.-328 c.

SOPMYIA KOPUCHOT MOLENI
1. Cnoci6 36inbWeHHA MNpPOAYKTUBHOCTI MOMOAHSAKY CBWMHEW MNPWM KOMMMEKCHOMY BWKOPWCTaHHI
npenaparis "Mpo-mak" Ta "YnbTiMeha auig”, wo 6asyeTbes Ha 3acTocyBaHHI BOAOPO3UMHHMX J06aBoK

"Mpo-Mak" Ta "YnbTiMeila Auig", AkuiA BiOPI3HAETbCA TUM, WO 3acTOCOBYKWTb Mpenapaty 3
nepioguYHIcTIO Yepes goby no yepai.
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2. Criocib 3a n. 1, AKMA BIQPISHAETBLCA TMM, WO Npenapaty BBogAaTb y 4osi 100 mn npenapaty Ha 100
I BOAM, B cUCTEMY BOLONOCTa4YaHHA 3a YOTWPM AHI A0 MOMEHTY BiAny4YeHHs MiACMCHUX NOPOCAT Ta
ciM gHiB nicna signyJeHHs.

Komn'toTepHa BepcTka O. Pabko

MiHiCTepCTBO €KOHOMIYHOTO PO3BUTKY | TOPFiBMi YkpaiHw, Byn. M. I'pywescekoro, 12/2, M. Kuie, 01008, Ykpaina

N “YkpaiHCbKWi IHCTUTYT iHTEeNeKTyansHoi BnacHocTi”, Byn. [masyHoea, 1, m. Kuis — 42, 01601
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(51) MIMNK

A23K 20/20 (2016.01)

AO01K 67/02 (2006.01)

(12) ONUC OO NATEHTY HA KOPUCHY MOJEJb

(21) Homep sasekm: u 2019 03249
(22) Darta nopakksa sasea  01.04.2019
(24) Dara, s sxoi € wiHHUMn 11.11.2019

npaea Ha KopucHy
mofent

(46) Ny6nikauin sinomocTeit 11.11.2019, Bion.Ne 21
npo BUgadY NaTeHTy:

(72)

(73)

Bunaxighuk(n):

Nuxay Bagum ApocnasoBuy (UA),

Nuxay AHHa Bacunisxa (UA),
3apopoxHin B'ayecnas BikropoBuy (UA),
daycToB PocTucnas Biktoposuy (UA),
Nyrosun Ceprin IBaHoBKU4 (UA)

BriacHuk(n):

MWKONAIBCBKUN HALIOHATNbHUIA
ATrPAPHWW YHIBEPCUTET,

Byn. Meopria MoHragze, 9, M. Mukonaies, 54020
ua)

(54) cnocie BUKOPUCTAHHA KOMMIEKCHOrO MPEMAPATY "FEMACOPEEKC" ONA 3EINMLLUEHHA

MPOAYKTUBHOCTI MONOOHSAKY CBUHEN

(57) Pedepar:

Cnioci6 BMKOPWCTaHHA KoMMnekcHoro npenapaty "Tenacopbekc” ans 36inbWeHHs NpogyKTUBHOCTI
MONOAHSAKY CBUHEN, NpW skomy npenapat nicns 30 AHIB HOPMaTUMBHOrO BUKOPUCTaHHA y Aosi 1,2-2,0
Kr/T 3acTOCOBYHOTb Y 3MeHLlWeHiW Ha 50 % posi - 0,6-1,0 Kr/T, Npu cepeAHbOMY pPiBHI KOHTaMiHaLl

MiKOTOKCMHaMK KoM bBikopMiB.
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KopucHa Moaenb HanexuTb 40 TBapUHHULTBA | MoXe ByTW 3acTocoBaHa y CBUHApPCTBI, 30KkpemMa y
rogiBni MOMOgHSKY CBUHEWN.

Bigomuii  cnoci6 sacTocyBaHHA KomnnekcHoro npenapaty ‘Tenacopbekc” sk copbeHTa
MIKOTOKCUHIB ANA NiABULLEHHA NPOAYKTMBHOCTI CBWMHEW pI3HUX TEXHOMOMYHWX Tpyn, NMpW siKoMy
npenapaT BUKOPUCTOBYETLCS B MOCTIMHWUX [03aX, HE3BaXAUWM Ha TPUBANICTb BUKOpUCTaHHA [1].

Heponikom upsoro cnocoby e Te, WO MPONOHYETbCA BUKOPWUCTOBYBaTW Mpenapat B MOCTIAHWMX
[03ax, He3Baxaruun Ha TpusanicTb BUKOpUCTaHHA, a came "[enacopbekc” yBoasTbe B kKomBikopmu B
npoueci ix BUroToBneHHA Ha komGikopmoBux 3asogax abo Ao cknagy kombikopMy uu noapibHeHoro
3epHotbypaxy - neped 3acTocyBaHHAM TBapuHam. [lody BM3Hauyae creujanicT BeTepuHapHOi
MeAWLMHW 3anekHo Bif iIHTEHCMBHOCTI KOHTaMiHaLil KOpMy KOHKPETHUM BUOOM MIKOTOKCUHY.

3apgava kopucHoi mMoAeni - ue 36inbleHHs NPOAYKTMBHOCTI MOMOAHAKY CBUHEW Ta 3MeHLUEHHS
BUTPaT KOPMIB.

MocTaBneHa sagava BupillyeTbea TUM, Lo npenapaT "Menacopbexkc” nicns 30 gHiB HopMaTuBHOrO
BUKOpUCTaHHA y fosi 1,2-2,0 krit 3actocoByoTe y 3MeHLWeHili Ha 50 % posi - 0,6-1,0 kr/T, npu
cepefHbOMY piBHI KOHTaMmiHaLji MikoToKCMHaMK KOMBiKopMiB.

Mpvknagn

MeToam 6opoTeby 3 MiKOTOKCMHaMU B JaHWiA Yac 3asHalTb 3HaYHOT eBOMKOLil, B pesynbTarTi aKkol
NPoMAEHO LUNAX Bif BUKOpWMCTaHHA BeHTOHITIB i antoMocunikaTie, akTMBHMX BIAHOCHO NULE OfHOro-
OBOX MIKOTOKCUHIB, A0 3acTocyBaHHA MoAWdIKOBaHUX FMIOKOMaHHaHIB, MILHO i WBKAKo aacopbyoumx
NPaKTWYHO BCi BiQOMi Ha CbOrogHIWHIA AeHb MIKOTOKCUHM. Y 3B'S3Ky 3 aKkTyanbHicTio npobrnemu,
BW3HAYaoTh etheKTUBHICTb BUKOPWCTaHHA B paljioHax rofdieni MonogHsKy Ha BigrogdiBni pisHMX Oos
KOMMneKkcHoro npenapaTty “l'enacopbekc” BupobHUUTBa KoMNaHil "BeTCepsicllpogykT”.

LocnigxeHHs 6ynu nposedeHHi B ymosax TOB "Taspilicbki cBUHI® M. CkagoBCbK XepCOHChKOT
obnacti Ha noroniB'T NomicHoro MonoAHsKy CBUHel ((ykpaiHcbka M'acHa (YM) x naHgpac (J1) x
n'etpeH (M)).

MiggocnigHi rpyny 6ynmn cdhopmMoBaHi TakvM YMHOM:

| (KkoHTPOMbHa rpyna) - NPOTSAroM nepioay Bigrogisni cnoXvWBanu ocHOBHWIA pauioH (OP);

Il (gocnigHa rpyna) - 4o OCHOBHOrO pauioHy BBoAMNM copbeHT MikoTokcuHIB T enacopbekc” B 4osi
1200-2000 r/ToHHY koMBikopMy (HoOpMaTWBHA 4033 NpY cepeaHbOMY PiBHI KOHTaMiHaUiT);

Il (qocnigHa rpyna) - 4O OCHOBHOrO pauioHy BBOAWMW KOMMNEKcHU npenapaT "lenacopbekc” B
£03i 600-1000 r/ToHHY KOMBiKOpMY.

Micns 30 gHiB HOPMAaTWBHOIO BWMKOPUCTaHHA 3MEHLUMNW HOpMaTWBHY Ao3y Ha 50 %, a iHwi
TexHonoriyHi hakTopw rogisni Ta YTpUMaHHs B6ynu igeHTUYHUMA.

Cknag 1 kr kopMmoBoi aobasku "['enacopbekc” MICTUTe HACTYMHI aKTWBHI KOMNOHEHTH (%): KpeMHIK0
avokeun - 64,2-74,8; antomiHito okeug - 14-18; marHito kapboHat - 1,0-2,5; Tutany giokeug - 0,8-0,15;
ceneH - 0,32-0,35; kniHonneonit - 4,2-4,5; cyxi nueHi Apbxmaki - 8-10.

Komnosauuis rigpodinsHUX kapKkacHWx anomocunikaTis | Ny>KHKUX cunikaTiB Ta iX MykHo3eMenbHUX
eMeMeHTIiB B Xap4yoBOMY KaHarni TBapuH Ha MoreKynspHoMmy pisHi aacopbye nepesaxHy BinbluicTb
(75-98 %) HasiBHUX B KOPMi MIKOTOKCMHIB, LLO NEPELLKOAKAE MOXNUBOCTI IX BCMOKTYBaHHS CTiHKamu
LUNMYHKOBO-KULLIKOBOTO KaHany Ta 3abeaneyye nopanblue BUBEAEHHSA 3 opraHiaMy y cknagi pekansHux
mac. BionoriuHo akTuBHI peuyoBWH, ki MicTATbCA B apcopbeHTi, B noegHaHHi 3i crionykolo ceneny
CMOBIMbHIOKOTE NMPOLIECH OKUCMEHHS | CNPUSOTE 3MEHLLEHHIO TOKCUYHOTO HaBaHTaKEHHSA Ha OpraHism
Bif, PewWwToK, He 3B'A3aHMX MikoTokcuHamu. [lig X BRANMBOM MOCTYNOBO  BiAHOBMIOKTLCA
AeToKcKKaLliiiHa AisNbHICTb NeYiHKKW i 3aranbHUiA iIMyHHWIA cTaTyc opraHiamy.

OcHoBHWIA KOMBIKOPM, AKWI1 BUKOPUCTOBYBABCA AN rofisni CBMHEA nigaoccnigHUX rpyn 3rigHo 3
nabopaTopHUMM JocrikeHHAMM, ByB BU3HaHWM Ak craboTokcwunwic. B pocnigi  BuBuyanuch
BigroAiBenbHi NOKa3HWKK 3a 3aranbHOMPUAHATUMKW METOAMKAMU.

MutarHA peHTabenbHOCTI y TBAPUHHULITBI € KMKOYOBUM ANA po3pobKi HOBWX cTpaTeriid y rogieni
CiNbCbKOrocnoAapcbkX TBapWH. Y Mepiod KOMMBaHHA UiH Ha CHPOBUHY Ta 3aKyMiBENbHUX UiH Ha
NPOAYKLiI0 TBaPMHHOIO MOXOKEHHA BUPOBHUKM MatoTb ByTu 3abeaneyeHi edpeKTUBHUMK pilIEHHAMU
Ons onTUMi3aUil BUTpaT Ta NigBULLIEHHS NPOOYKTMBHOCTI TBAPWH.

PesynbTatit Bigrogisni nomMicHoro MonogHsaKY CBUHEl NiggocnigHWX rpyn 3a yMOBW BUKOPUCTaHHSA
KoMnnekcHoro npenapaty "MenacopBekc” npepactaeneHo y Tabnuui. MonogHsk ycix rpyn npu
MOCTaHOoBLi Ha Bigrogisnto nicns apiBHANBHOrO Nepiogy Mae NPaKTUYHO OJHAKOBY XUBY Macy B MeXax
33,6-34,6 kr y Biui 90 gHis. 3a nepiog Bigrogisni MonogHsAK NigAocnigHMX rpyn, WO ChoXuBas
KOMBiKOpM, KOHTaMiHOBaHWUiA MIKOTOKCMHaMU1, Ao cknagy Akoro BsoauBcs abo 6yB BiACYTHIM copBeHT
MiKOTOKCUHIB, piaHUBCA 3a TpMBanicTio nepebysaHHA Ha Bigrogisni.
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Tabnuus
PesynbTaTi Bigrodisni MONoaHsAKy cBUHe %8
3a BUKOPUCTaHHA KOMMMekcHoro npenapaty "Menacopbekc”, © ~ X

MokasHuk I Mpyna :?apMH T
Mpu3HadeHHsA rpyn KOHTpOIbHa gocnigHa gocnigHa
f,r03yElaHHﬂ BBedeHHs npenapaTy Ha 1 T komGikopmy, B 12-2.0 06-10
Kir_|hKiCTh ronis Npu nocTaHoBUi Ha sigrogisnio (90 40 40 40
[HIB), ron.
;i:maa Maca MopocsTi NpW MOCcTaHOBL Ha Bigrogisnto, 34 140 45 33,640,50 34.620,44
rKci)jJ-I'IhKiCTh ronie npu gocsArHeHHi »wueol Macu 100 kr, 37 39 38
TpwsanicTb Bigrogieni, gHie 97 6+1,85 88,6+1,60** | 85,3+1,71**
Bik pocarHeHHA xusoi Mmacu 100 kr, gHiB 187,6+3,22 178,6+1,90* | 175,3£2,00**
ABconTHUIA NpUpIicT Ha Bigrogieni, Kr 65,9+1,22 66,4+1,89 65,4+1,92
CepegHbogoboBuiA NpupicT Ha Bigrogieni, r 675,248,92 |749,445,88***|766,7+6,15"**
BuTpartu kopmy Ha 1 kr npupocTy, KopM. og. 3,23 3,15 3,12
36epexeHicTb Ha Bigrogisni, % 92,5+1,00 97,540,89 95,0+£0,88

Mpumitikn: * P>0,95; ** P>0,99; *** P>0,999.

MonogHsk cBuHel | rpynu, AKMiA cnoxMBas OCHOBHUI komBikopm, TpuBaniwe sigrogoByBaBes -
97,6 gHiB, | TMUM camMuM BIpoOrigHO NMOCTYMNaBCH 3a UMM MOKA3HWKOM AochigHWUM rpynam: TsapuHam |l
rpynu Ha 9 gHie (P>0,99) Ta Ill rpynu Ha 12,3 gHa (P>0,99). Lia pisH1usA BNNWHYNa Ha 3aranbHUiA Bik
pocsrHeHHA xuBol mack 100 kr, Tak, monogHsk Il Ta |l niggocnigHoi rpyn, go cknapy kombikopmy
SIKMX BBOOMUBCS KOMMNekcHuin npenapart "lenacopbekc” y gosi 1,2-2,0 i 0,6-1,0 kr/T, gocsrae xuBoil
macu 100 kr 3a 178,6; 175,3 gHie BignosigHo.

MNpucyTHICTE Y KOMBIKOPMI, SIKWIA BUKOPUCTOBYBABCHA ANSA BiAroAiBenbHOro MonoaHsKy, copbeHTiB
3ymMoBWNO BULLi cepeaHboa060Bi NPUPOCTH, BIANOBIAHO TBAPWHM APYrol rpYNK Manu 3HaYeHHsA AaHoro
nokasHWKa Ha pieHi - 749,4 1, wWo Ha 11 % nepesBaxanu KoHTponbHy rpyny (P>0,999), Ta TBapwH
TpeTboi rpynu - 766,7 r, wo Ha 13,6 % BuLle 3a NokasHWK koHTponto. Bulli cepeaHboaoBoBi npupocTu
3YMOBWNW 3MEHLLEHHSA BUTPaT KOPMIB Ha OAUHULIO NPUPOCTY Y MONOOHAKY JOCMIAHWUX rpyn.

Takum uuHOM, "lenacopbekc”, AKMW yBOAMBCA A0 cknagy KoMbikopMiB (KOHTaMiHOBaHWX
MiKOTOKCHHaMW) Ans BiArodiBeNbHOrO MOIMOOHSKY, CMPUSIE MOKPaLLEeHHK BigroaiBernbHUX SIKOCTEN.
Binblw BUCOKI MOKasHWKM cepedHbOAOBOBUX MPUPOCTIB, NPK 3aollampKeHi camoro npenapaTty, 6ynu
oTpUMaHi y cBuHeW, Ao kombikopmy sikux seoaunu 0,6-1,0 Kr Ha TOHHY KOMMMEKCHOro npenapaTty
"lenacopbekc” (nicna 30 gHis HopMaTWBHOTO BHikopwcTarrs Syno sveHiieHo gosy Ha 50 % - 0,6-1,0
Kr/T), Wo Bigpi3HAETBCA Big HaWbnukdyoro aHanora, ge HOpMaTWBHe YBEOEHHS A0 cKnagy pauioHy
cknagae 1,2-2,0 kr/T npu cepeaHbOMY piBHI KOHTaMiHaLLii MIKOTOKCUHaMW.

Ons 36inbWwWeHHs NPOAYKTUBHOCTI, NMPpodinakTUKK LNYHKOBO-KULLKOBMX 3aXBOPOBaHb, NigBULLEHHS
NPUPOAHOI Pe3UCTEHTHOCTI BiAroAiBenbHOro MonoAHAKY Ta 36inblueHHA edeKTUBHOCTI BUpobHULITBa
CBMHMHWM B YMOBax MNPOMWCMOBKMX KOMMIEKCIB peKoMeHAYETbCA [0 CKnagy noBHOPaLioHHMUX
KOMBikopMIB BBOAWTA KOMMNeKcHWA npenapat ‘Tenacopbekc” y BkasaHux nponopuisx. Micns 30-
[EHHOro MOCTIHOrO BWMKOPWCTaHHA MpenapaTty MoXWBe S3MeHLUeHHA HOpMaTWMBHOI A03u Horo
BefeHHs, ©ea 3HWKEeHHA nNpPO4YKTUBHOCTI Ta TepaneBTUYHoro ecbekTy AOnA BigrogisensHoro
MOTMOAHSAKY CBUHEN.

ExkoHOoMiYHa edpeKTUBHICTL BUKOPUCTaHHA AaHoro crnocoby 3acTocyBaHHA KOMMMEKCHOro
npenapaty "lenacopbekc” craHosuTe 23,0 rpH. B po3paxyHKy Ha OAHy rornosy BigrogisensHoro
MONOZHSKY 3a Becbk nepiog Bigrogisni.

D>xepeno iHdbopMauii:

1. Nuxau B. A. "Tenacopbekc” - BUpiLLEHHS MPoBrnemMn MiKOTOKCWHIB Y NpOMUCIOBOMY CBUHaPCTBI
/ B.A. Nuxau, A.B. Nuxau, P.B. ®aycrtos, J1.I'. NleHbkoB // TaepiiicbkMiA HaykoBUA BicHWK. HaykoBuii
KypHan. - XepcoH: BuaaBHWuMiA fim "TensBeTuka", 2018. - Bun. 100. - TV 1. - C. 172-176.
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SOPMYIIA KOPUCHOI MOJET

Cnoci6 BUKOpPWUCTaHHA KoMmnnekcHoro npenapaty "Menacopbekc” AnsA 36iMnbWeHHA NPOAYKTUBHOCTI
MOMOAHSAKY CBUHEW, AKWil BiApI3HAETBEA TuM, wWo npenapaT "lenacopbekc” nicns 30 AHis
HOpPMaTMBHOIO BUKOpUCTaHHA Y Ao3i 1,2-2,0 Kr/T 3acTocoBYOTh Y 3MeHLWeHin Ha 50 % posi - 0,6-1,0
Kr/T, Npy cepeAHbOMY PiBHI KOHTaMiHawiT MiKOTOKCMHaMK KoMBiKopMmiIB.

Komn'toTepHa BepcTka O. leprine

MiHICTEpPCTBO PO3BMTKY EKOHOMIKM, TOPIiBMi Ta CiNbCLKOTO rocnofapcTBa YKpaiHu,

Byn. M. Ipywescekoro, 12/2, m. Kwis, 01008, YkpaiHa

I “YKpaiHCBKUIA IHCTUTYT iHTEeNeKTyansHoT BnacHocTi”, Byn. [NasyHoBa, 1, M. KuiB — 42, 01601
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SCIENTIFIC PUBLICATION

INCREASING THE EFFICIENCY OF AGRIBUSINESS:
STRATEGIC GENE POOL MANAGEMENT AND
TECHNOLOGICAL INNOVATIONS

Monograph

ISBN 978-83-66567-70-2

Academy of Applied Sciences Academy of Management and Administration in Opole
45-085 Poland, Opole, ul. Niedzialkowskiego 18 tel. 77 402-19-00/01.
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