ANIMAL
SCIENCE

AND FOOD Journal homepage: https://animalscience.com.ua/en
TECHNOLOGY Animal Science and Food Technology, 14(3), 47-60
[ e | X g’ Received 02.06.2023 Revised 24.07.2023 Accepted 11.08.2023

N

UDC 636.4.033.085:579.8/084
DOI: 10.31548/animal.3.2023.47

Increasing the productivity of young pigs
in the context of overcoming technological stress

Marina Koroban®

Postgraduate Student

National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str., Kyiv, Ukraine
https://orcid.org/0009-0003-1763-2629

Vadym Lykhach

Doctor of Agricultural Sciences

National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str., Kyiv, Ukraine
https://orcid.org/0000-0002-9150-6730

Anna Lykhach

Doctor of Agricultural Sciences

National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str., Kyiv, Ukraine
https://orcid.org/0000-0002-0472-6162

Yevhen Barkar

PhD in Agricultural Sciences

Mykolaiv National Agrarian University

54008, 9 Georgiy Gongadze Str., Mykolaiv, Ukraine
https://orcid.org/0000-0002-0692-5392

Sergiy Chernysh

Commercial Director

Limited Liability Company “Agrotradehim”

03022, 34 Vasylkivska Str., Kyiv, Ukraine

Suggested Citation:

Koroban, M., Lykhach, V., Lykhach, A., Barkar, Ye., & Chernysh, S. (2023). Increasing the productivity
of young pigs in the context of overcoming technological stress. Animal Science and Food Technology,
14(3), 47-60. doi: 10.31548/animal.3.2023.47.

“Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
oY Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0003-1763-2629
https://orcid.org/0000-0002-9150-6730
https://orcid.org/0000-0002-0472-6162
https://orcid.org/0000-0002-0692-5392

48

Increasing the productivity of young pigs in the context of overcoming technological stress

Abstract. Production activities are mandatory elements of the technological cycle and cause
various types of animal stress. The use of feed additives based on plant extracts in a liquid
composition for pigs is an important strategy for developing their stress resistance and increasing
productivity. The purpose of the experiment is to investigate the optimal duration of drinking a
liquid feed additive in different periods of technological stress on pig productivity parameters. In
farm conditions, 90 crossbred pigs were randomly divided into three groups according to generally
accepted zootechnical methods. Animals of the I group (control) were fattened according to the
basic technology; animals of II experimental group — BT+ administration of liquid feed additive
three days before and three days after the technological action, and pigs of III experimental group —
BT+ administration of liquid feed additive seven days before and seven days after. Swine of the III
research group at the age of 11-26 weeks probably exceeded their counterparts in live weight by
1.70-5.43 kg, in average daily gains in the period from 14-22 weeks - by 20.0-82.5 g. According to
the precocity indicator, pigs of the III group reached a live weight of 100 kg 6.1 days earlier and
120 kg 7.3 days earlier. The values of average daily gains in pigs of the III group were probably
higher by 51.9 g — for a live weight of 100 kg and 38.1 g — for 120 kg. Pigs of III group had the lowest
level of feed conversion — 0.11 kg at 100 kg and 0.14 kg at 120 kg. It has been established that in
order to increase the productivity of pigs, it is worth drinking LFA 7 days before and 7 days after
the period of technological stress during the entire growing period. The practical significance of
the experiment is to identify the optimal duration of the use of liquid feed additive to increase the
stress resistance and productivity of pigs

Keywords: fattening; weight condition; liquid feed additive; stress corrector; technology

Introduction

The production of pork on an industrial basis
is aimed at obtaining the maximum benefit in

produced, in particular: reactive oxygen species,
malonic acid dialdehyde, cortisol and immuno-

the shortest possible time, and is also based on
the principle of a technological conveyor, which
does not sufficiently take into account the biolog-
ical needs and capabilities of pigs (Povod et al.,
2021). The body of pigs is affected by numerous
factors: the physiological state of sows, the pres-
ence of various diseases, the process of weaning
piglets from the sow (Ramirez et al., 2022), the
process of transportation to the point of slaugh-
ter, sharp changes in temperature regimes in
the room for keeping animals (Yang et al., 2021),
inappropriate behaviour, aggressive behaviour
(Nielsen et al., 2022), which cause psychological
and physical distress (Nazarenko, 2023) and, as a
result, maladaptive behaviour of pigs and a de-
crease in productive characteristics. And there-
fore, without proper support of the pig body with
stress correctors, a number of biomarkers are
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globulins causing diarrhoea and growth retar-
dation in pigs (Upadhaya & Kim, 2021), reduce
the reproductive characteristics of middle-aged
pigs, and due to accelerated muscle glycogen-
olysis, the moisture-retaining capacity of meat
decreases (Gonzalez-Rivas et al., 2020) as a re-
sult of which there are economic losses in the
pig industry.

Feed “interventions” are effective strategies
in combating the consequences of stress factors
in pig farming, such as: deterioration of health,
loss of live weight and growth parameters, dete-
rioration of meat quality, etc. (Lauridsen, 2020).
Feed additives based on plant extracts are of
increased interest in the production of animal
feed. There are 250,000 to 500,000 species of
plants on earth; however, only a small frac-
tion (1-10%) is used for human consumption
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or for the production of animal feed. Recently,
more attention has been paid in pig farming
to stress-correcting supplements, functional
amino acids, low-protein feed, plant extracts,
organic acids, prebiotics, probiotics, minerals,
and vitamins. These measures demonstrate the
potential and vector of changes in the composi-
tion of the intestinal microbiota, improvement
of its barrier function, assimilation of nutrients
and, as a result, an increase in pig productivity
(Bomko et al., 2023).

As noted by a number of researchers, the
intestine is the main organ of digestion and ab-
sorption of feed (Hao et al., 2021). The physical,
chemical and immune layer of the intestinal mu-
cus acts as a defence against the invasion of bac-
teria, endotoxins, and antigens in response to
stress (Li et al., 2018). In this regard, in practical
pig farming, two main methods of delivering tar-
get components (stress correctors) to the body
are used — with feed (added during the produc-
tion of compound feed in the form of premixes)
and with water (through medicators to the wa-
tering system). The way through feeding was the
most common and tested in many experiments
(Povod et al., 2021), and various methods and
functional feeds with increased concentrations
of various antioxidants were developed for use
in stress conditions. However, it was later found
out that using such functional feeds and addi-
tives in production conditions is technologically
quite difficult. And most importantly, in a state
of stress, the animal consumes much less feed.

Therefore, in such production conditions,
the need for vitamins, minerals, and a number
of other substances increases, and their supply
with feed decreases. And as a result, even more
strengthening of the negative effects of stress.
The dosing devices at watering system has firmly
entered the technology of pork production.
Currently, medicinal products, probiotics, vita-
mins and other drugs are administered through
the system of dosing devices. Therefore, when
developing technological maps of production in
pig farming and combating stresses of various

origins, practitioners proceed from the fact that
the inclusion of the drug in the drinking system
through the medicator is the most effective way
to achieve the goal. And this approach makes it
possible to quickly respond to a stressful situa-
tion as a whole (Lykhach et al., 2022).

Therefore, there is an important scientific
and practical task of researching the optimal
duration of the influence of the liquid fraction
of the feed additive when it is introduced into
the feeding system with the help of a medicator
on the fattening characteristics of pigs. There-
fore, the purpose of the work is to study the du-
ration of the effect of a liquid feed additive on
the productive qualities of fattening young pigs
of different weight conditions for use in periods
of significant technological stress (weaning,
transfer of young animals to rearing and fat-
tening, change of rations, etc.).

Materials and Methods

Experimental studies were carried out during
2023 in the conditions of the agricultural pro-
duction cooperative “Agrofirma” “Mig-Service-
Agro” of the Mykolaiv region. The production of
pig products in the conditions of the enterprise
met the conditions of industrial technology
with the appropriate organization of techno-
logical processes. As part of the scientific and
economic experiment, 90 heads of fattening
young pigs of the combination @ (VBxL)xJ
were used Maxter, which were kept in the con-
ditions of the specified farm.

The experimental young were randomly
divided into three groups: I — control group,
IT and III - experimental groups, according to
the scheme of the experiment (Table 1). Liquid
feed additive “LIPTOTRAN L” (Lipidos Toledo
S.A., Liptosa, Spain (registration certificate AA-
08631-04-19 dated 06.08.2019) (Product regis-
tration certificate Liptotran L) was introduced
into the water supply system using the medi-
cator “Dozatron” (France) at a dose of 1 I per
1000 1 of drinking water in the corresponding
fattening periods.

Animal Science and Food Technology. 2023. Vol. 14, No. 3




50

Increasing the productivity of young pigs in the context of overcoming technological stress

Table 1. Scheme of a scientific and economic experiment

No. Group

Elements of the technological map of raising young pigs

1 control

BT’

BT + introduction of LFA™ three days before weaning and three days after weaning

(week 4);

II  experimental three days after;

BT + introduction of LFA™ three days before transfer to fattening (11 weeks) and

BT + introduction of LFA™ three days before transfer to final fattening (16 weeks)

and three days after.

BT + administration of LFA™ seven days before weaning and seven days after

weaning;

III research after;

BT + introduction of LFA™ seven days before transfer to fattening and seven days

BT + introduction of LFA™ seven days before transfer to final fattening and seven

days after.

Notes: BT - the basic technology for growing young pigs, which is adopted and approved in this experimental
farm; - LFA - liquid feed additive “LIPTOTRAN L’ manufactured by Lipidos Toledo S.A., Liptosa, Spain

Source: author’s development

The composition of 1 kg of liquid feed ad-
ditive “LIPTOTRAN L’ contains the following
active components (%): magnesium chloride —
1.00; sodium chloride - 0.50; propylene glycol —
1.50; propionic acid — 1.60; ammonium propi-
onate — 0.32; flavourings (Esholtia Californian,
valerian and lemon balm) - 5.0; excipient (wa-
ter) — up to 100% (Liptotran L — product infor-
mation). The components of the specified feed
additive, in particular: magnesium chloride — the
main intracellular cation and important K-factor
for many enzymes, participates in several bio-
chemical and physiological processes that are
important for the functioning of muscles and the
formation of bone tissue. Propionic acid and am-
monium propionate suppress the development
of pathogenic microorganisms in the intestine,
prevent the development of digestive tract dis-
eases and have an antifungal effect, reduce the
pH value of the intestinal contents, create opti-
mal conditions for the development of propionic
and lactic acid bacteria and inhibit the reproduc-
tion of pathogenic microflora. Sodium chloride is
the main source for the formation of hydrochlo-
ric acid in gastric juice, it is well absorbed from
the gastrointestinal tract when taken internally
and has a selective effect on tissues and organs.
Extract of California escholzia (e schscholzia

Animal Science and Food Technology. 2023. Vol. 14, No. 3

californica), has a calming effect on the entire
nervous system, is a gentle and mild tonic for
the nervous system when it is under stress, pro-
viding soothing, analgesic and antispasmodic
activity, promotes sleep and inhibits motor ac-
tivity, contains alkaloids berberine, protopine,
californidin, allocryptopine, which belong to the
group of benzylisoquinoleins, flavonoids, cyano-
genetic heterosides and carotenoids. Melissa ex-
tract (m elissa officinalis), due to the presence of
maltol and ethyl maltol, has a sedative and tran-
quillizing effect on the central nervous system,
has anticonvulsant, analgesic and anxiolytic
effects. Valerian extract (valeriana officinalis) ex-
hibits antispasmodic properties, which affects
the relaxation of smooth muscles (related to
the content of valenol and valeric acid) — hyp-
notic and anticonvulsant properties. Its activity
is due to the synergism between serkiterpenes
(valeric acid), GABA (gamma- aminobutyric
acid), glutamine and flavonoids. This reduces
the degradation of GABA, increasing its release
into synaptic spaces and reducing its reuptake,
causing a sedative effect. It contains glutamine,
which can be transformed into GABA in the
body (Chudak et al., 2021).

Conditions for keeping experimental ani-
mals are organized according to Departmental




Koroban et al.

51

norms of technological design Pig enterprises
(2005) and recommendations of genetic com-
panies on maintenance. Superstarter feed and
protein-mineral-vitamin supplements and pre-
mixes produced by Cowdais Ukraine LLC were
used to feed suckling piglets and balance the
rations of young animals during rearing and
fattening.

In experimental animals using liquid feed
additive “LIPTOTRAN L”, the following were stud-
ied: live weight (kg), average daily gain (g) accord-
ing to methods generally accepted in pig breeding
(Tbatulin & Zhukorskyi, 2017). The study of fat-
tening characteristics (age of reaching live weight
of 100 and 120 kg (days), average daily gain during
fattening (g), feed conversion (kg) of experimen-
tal animals when they reach pre-slaughter live
weight of 100 and 120 kg was carried out accord-
ing to appropriate methods (Povod et al., 2021;
Ladyka & Khmelnychiy, 2023). The conditions of
feeding, watering, keeping, care and prevention
of the animals in the experiment took place in
accordance with the European legislation on the
protection of animals and their comfort (Council
Directive 91/630/EU, 2008/120/EU, 2008; Coun-
cil Directive 98/58/EU, 2008; Council Directive
2010/63/EU, 2010).

Experimental data were processed by the
method of variational statistics using com-
puter equipment and MS Excel 2000 and Statis-
tisa V.5.5 application software packages.

Results and Discussion

In the conditions of an experimental farm a
four-phase system of growing young pigs was
implemented, according to which piglets after
weaning (4 weeks) are transferred to the rear-
ing shop, where they remain until they reach a
weight of 30 kg, and then move to the fattening
shop (11 weeks) with a division into fattening
periods: I period (30-60 kg) and II period (60-
120 kg), in which they are kept until delivery to
the meat processing plant. According to literary
data (Lykhach et al., 2022) this method of cul-
tivation is physiologically difficult for animals
and causes stress during two regroupings, which
reduce the productivity of animals, but from an
economic point of view, it is the most justified.

Thus, taking into account the active com-
position of the liquid feed additive in the pro-
duction conditions of the basic pig complex, its
influence on indicators of live weight and aver-
age daily growth of young pigs was investigated
(Table 2).

Table 2. Productive characteristics of experimental groups of pigs (n=30), X * S

Sign Group/Age
I - control II - experimental III - experimental
4 weeks
Live weight, kg 8.00+0.111 8.14%0.112 8.23%0.119
11 weeks
Live weight, kg 32.63+0.273 33.70+0.359" 34.33+0.241™
Average daily gain, g 502.8%4.60 521.6+5.82™ 532.7+3.89™
14 weeks
Live weight, kg 46.67%0.344 48.13+0.328™ 50.10+0.308""
Average daily gain, g 668.3+14.35 687.3+10.76 750.8+5.43"
17 weeks
Live weight, kg 63.40+0.382 65.90+0.391" 68.03£0.394™"
Average daily gain, g 796.8+10.79 846.0+11.34™ 854.0+12.69™
22 weeks
Live weight, kg 94.00+0.432 97.10+0.385™ 99.33+0.471°"

Animal Science and Food Technology. 2023. Vol. 14, No. 3
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Table 2. Continued

Sign Group/Age
I - control II - experimental III - experimental
Average daily gain, g 874.3+8.18 891.4%6.03 894.3+5.62"
26 weeks

Live weight, kg

115.17+0.356

118.87+0.287"" 120.60+0.228™"

Average daily gain, g 755.9£13.16

777.4%¥11.95 759.5%15.12

Notes: “— p<0.05; © - p<0.01; ™ - p<0.001 (in comparison with animals of the control group - Group I); a -
p<0.05; b - p<0.01; s - p<0.001 (comparing animals of experimental group III with analogues of experimental

group II)
Source: author’s calculations

It was established that during the period
of fattening from weaning (4 weeks) to a live
weight of 120 kg (26 weeks), the young animals
of the experimental groups probably outper-
formed the control counterparts in terms of
productive characteristics. Thus, at the age of 4
weeks, young pigs of the IT and IIT experimental
groups exceeded the control animals by 0.14 kg
and 0.23 kg, respectively, according to the live
weight indicator, but the difference is statis-
tically not significant. At the age of 11 weeks,
young animals of the III experimental group,
which already received a feed supplement twice
during the growing period (Table 1), significant
exceeded the control group (I) in terms of live
weight by 1.7 kg (p<0.001) (Table 2). The ani-
mals of the II experimental group during the
shorter period of use also exceeded the control
peers by 1.07 kg in live weight (p<0.05). In this
age period, not significant difference was found
between the experimental groups. Regard-
ing the index of average daily gains, a similar
trend is noted, their values were higher in the
animals of the experimental groups. The fact
that the live weight and average daily growth
rates of the experimental groups were higher
than those of the control group was due to the
presence in the feed supplement of functional
components with a calming effect, which al-
lowed the animals of the experimental groups
to resiliently overcome the manifestations of
technological stress: veterinary preventive vac-
cinations, weaning, transition from pre-starter

Animal Science and Food Technology. 2023. Vol. 14, No. 3

compound feed to starters, not reducing, but,
on the contrary, increasing indicators of pro-
ductive signs.

Similar studies were obtained by R. Faustov
et al. (2022) on fattening pigs, which were fed
the complex drug “Hepasorbex” together with
the main diet. The scientists found that pigs
in the third experimental group for 14 weeks,
consuming this feed additive, probably exceed-
ed the animals of the control group in terms of
live weight by 1.93 kg (p<0.05), and in terms of
average daily gain, the advantage was observed
relative to control animals group by 114.3 g
(p<0.001), as well as 2 experimental groups, a
similar trend was observed in the following age
periods. According to the researchers, this ad-
vantage of the experimental groups over the
control group in terms of live weight and av-
erage daily gains is due to the presence of the
following active components in the complex
feed additive: silicon dioxide; aluminum oxide;
magnesium carbonate; titanium dioxide; se-
lenium; clinopleolite; dry brewer’s yeast, milk
thistle. The obtained practical results are con-
sistent with the results of research, which indi-
cates the objectivity and scientific reliability of
the conducted experiments.

It is worth noting that stress during the
weaning of piglets from sows is often accom-
panied by intestinal, microbial and immuno-
logical changes that cause diarrhoea and other
diseases and, as a result, negatively affects the
realization of the productive characteristics of
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fattening pigs (Fairbrother et al., 2005). M. Peng
et al. (2019) in their experiments on piglets af-
ter weaning proved that dietary supplements
with Eucommia leaf extract ulmoides improve
the growth indicators of piglets (the average
daily gain of experimental animals increased
by 65 g (p<0.05) compared to control counter-
parts), feed conversion (by 0.06 kg (p<0.05))
and the morphology of the small intestine (an
increase in the depth of microvilli crypts by
1.25 times) with a simultaneous decrease (by
2.8 times) in the frequency of diarrhoea. Euco-
mia oleracea is a traditional Chinese medicinal
herb, and therefore has a composition rich in
biologically active compounds and exhibits
anti-inflammatory, antioxidant, antiviral and
hepatoprotective functions. In the same case,
under the influence of technological stress, a
liquid feed additive containing propionic acid
prevented the development of gastrointestinal
disorders in piglets, and therefore diarrhoea
was not observed in the experimental groups.
In the course of the experiment, it was ob-
served that pigs that used a feed additive, which
includes an extract of Escholzia californica,
showed less toxic oral manipulations in relation
to each other, the consequences of oxidative
stress were easier due to the presence of a num-
ber of useful phytogenic additive compounds.
Similar results were obtained by M. Han et al.
(2016), using grape seed proanthocyanidins at
a dose of 250 mg/kg in the feed of pigs, which
contributed to a 1.8-fold reduction in their ag-
gressive behaviour, an increase in average daily
growth from 467 g to 499 g, eased the course of
diarrhoea from 34 to 23 cases due to reduction
of intestinal permeability and improvement of
its morphology, respectively, and also increased
the average assimilation of feed of experimen-
tal pigs from 862 g to 893 g per day. As noted by
G.Chen et al. (2015; 2020), due to the high ther-
apeutic and nutritional effects of alkaloids and
flavonoids of the extract of leaves of paper mul-
berry (Broussonetia papyrifera) in the amount of
150-300 g/t in thirty piglets during the 42 days

of the experiment, the live weight increased by
12.8%, their average daily gains increased by
9.8%, the frequency of diarrhoea decreased by
62.9%, and the feed conversion ratio increased
by 1.09 times, which indicates the mental and
physical resilience of animals.

The analysis of the productivity of young
pigs in the following age periods makes it possi-
ble to state that it is at this time (14-22 weeks of
fattening) that the positive effect of the liquid
feed additive (II and III research groups), which
was used at the stages of weaning and transfer
to fattening, is more effectively manifested,
therefore, in periods of significant technolog-
ical stress. Thus, at the age of 14 weeks, young
pigs that received a stress corrector during pe-
riods of technological stress in accordance with
the scheme of the experiment (Table 2) with
prolonged exposure, of the III group probably
exceeded in terms of live weight and average
daily growth of peers of the control group and
analogues of the II experimental group groups
that received a stress corrector for schemes:
three days before and three days after chang-
ing the technology of fattening and growing.
We note that the animals of the III experimen-
tal group exceeded the analogues from the I
and II groups by 3.43 kg and 82.5 g in terms of
live weight and average daily gains (p<0.001);
1.97 kg and 63.5 g (p<0.001), respectively.

At the age of 17 weeks, a similar trend was
observed, the animals that received a liquid
feed additive during periods of technological
stress (II and III experimental groups) probably
outperformed the control (I group) in terms of
live weight and average daily gains. In the fi-
nal phase of fattening (22-26 weeks), which is
equivalent to the age of reaching a live weight
of 100 and 120 kg, it is possible to note some-
what equalized indicators of average daily gains
in the section of groups, which is confirmed by
the fact that during these age periods the ani-
mals were almost not subjected to technolog-
ical stress, had already stably formed groups
according to behavioural characteristics (stable

Animal Science and Food Technology. 2023. Vol. 14, No. 3
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hierarchical relations were established) and
therefore the indicators of growth energy were
equalized. But, taking into account the signif-
icant advantage of the experimental groups
in terms of average daily growth rates over
the control group in the early periods (signifi-
cant technological stress), in the age period of
22-26 weeks there is a probable advantage of
young animals of the II and III groups over the
analogues of the I group in terms of live weight —
3.1kg (p<0.001) and 5.33 kg (p<0.001) and 3.7 kg
(p<0.001) and 5.43 kg (p<0.001), respectively.

Based on the comparison of indicators of
live weight and average daily gains in the con-
trol and experimental groups, it can be stated
that longer exposure to the use of the stress
corrector is more effective, because the animals
of the III experimental group in all age periods
had higher indicators than both the control
pigs and the analogues of the II research group.
The expediency of using a liquid feed additive
during the period of fattening of young pigs in
order to overcome the negative consequenc-
es of technological stress in the conditions of
industrial technology due to the increase of
productive characteristics in all age periods has
also been proven.

The obtained results of the study are con-
sistent with a number of experiments conducted
in order to overcome the effects of technological
stress. Thus, a group of researchers from Wuhan
(People’s Republic of China) conducted an ex-
periment on 170 fattening pigs with a random
distribution of animals into two groups, where
the first group - the control group — received

the basic diet, and the pigs of the second group
(experimental) received the same basic diet
with the addition of quercetin in a dose of 25
mg per 1 kg of feed. After the experiment, the
scientists recorded that the second group of ex-
perimental pigs had natural flavonoids querce-
tin increased feed conversion by 1.95 times, av-
erage daily gains increased by 20 g, pigs better
overcame the effects of technological stress in
fattening conditions (Zou et al., 2016). In the
conditions of the cooperative innovation centre
of sustainable pig farming in China, researchers
together with scientists of the nutrition labo-
ratory of the Faculty of Veterinary Medicine of
Aristotle University (Greece) randomly divided
180 domestic pigs into two groups: the animals
of the first control group consumed the basic
diet, and the peers of the second experimental
group together with the basic diet consumed
essential oil of oregano with carvacrol and thy-
mol in a dose of 25 mg per 1 kg of feed. Based
on the research results, the scientists noted that
the pigs of the second research group reduced
the level of aggressive behaviour and quickly
overcame the effects of technological stress, in
particular transport stress, and the pig popula-
tion increased by average daily gains from 16.2
to 20.6 g (Zhang et al., 2015).

As a result of the study of the fattening
qualities of the young pigs of the experimental
groups, depending on the use during significant
technological stress of liquid feed additive (Ta-
ble 3), it was established that the animals that
had the opportunity to receive the stress cor-
rector were more precocious.

Table 3. Performance responses of fattening pigs, (n=30), X + S

Group Age a live weight, days  Average daily gain, g Feed conversion, kg
live weight 100 kg
I - control 161.0+0.57 876.7+5.99 2.91
II - experimental 157.4%0.47 905.7+6.19 2.82
III — experimental 154.9+0.53 928.6%6.20 2.80
+/-1lto1 -3.6™" +29.0" -0.09
+/-1lIto I -6.1"" +51.9" -0.11

Animal Science and Food Technology. 2023. Vol. 14, No. 3
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Table 3. Continued

Group Age a live weight, days  Average daily gain, g Feed conversion, kg
+/- 111 to II -2.5¢ +22.9° -0.02
live weight 120 kg

I - control 188.5+0.55 842.2+4.58 3.32

II — experimental 183.5+0.39 869.1+4.24 3.22
III — experimental 181.2%0.30 880.3+3.13 3.18
+/-1lto 1 -5.0™ +26.97 -0.10

+/-1lto I -7.37 +38.17" -0.14

+/-1l to II -2.3° +11.2# -0.04

Notes: “— p<0.05; © - p<0.01; ™ - p<0.001 (in comparison with animals of the control group - Group I); a -

p<0.05; b - p<0.01; s — p<0.001 (comparing animals of experimental group III with analogues of experimental

group II)
Source: author’s calculations

Thus, the young pigs of the III experi-
mental group reached a live weight of 100 and
120 kg 6.1 and 7.3 days earlier, compared to
animals of the control group, and 2.5 and 2.3
days earlier, compared to the analogues of the
IT experimental group, (p<0.001). The value of
indicators of average daily growth closely cor-
relates with precociousness. So, the more an-
imals reach their final live weight, the higher
their growth. Values of average daily gains in
pigs of the II and III experimental groups were
probably higher (p<0.001) than the control, by
29.0 g and 51.9 g, respectively; 26.9 and 38.1 g
at weight conditions of 100 and 120 kg.

With regard to the conversion of feed
for the II experimental group, the indicator
reached 2.82 kg, and for the III experimental
group - 2.80 kg, which is lower than the similar
indicator of the animals of the I control group
by 0.09 and 0.11 kg, where the feed conversion
is 2, 91 kg when fattening up to a live weight
of 100 kg. A similar trend is observed in the
next weight category — 120 kg. Similar results
were obtained by researchers in Germany and
France on 120 heads of crossbred piglets of
breed combinations, where the maternal basis
was animals (German Landrace x Big White),
and the paternal basis was Pietren, which re-
ceived low-protein diets with different con-
tents of crystalline essential amino acids, such
as leucine and histidine. During the six weeks of

the experiment, experimental pigs significantly
(p<0.001) reduced feed consumption per unit of
gain, and their average daily gains increased to
8.7% (Wessels et al., 2016). In addition, in this
experiment, the optimal amount of amino acid
introduction was determined to optimize the
ratio of growth to feed, which is a distinguishing
feature of our experiment (liquid feed additive
was added to water and the time of its drink-
ing was taken into account). In turn, studies of
L. Wang et al. (2023) established that drinking
organic acids together with water to pigs with
the help of a medicator through a water system
contributes to excellent digestibility of feed in
the diet, ensures a high degree of conversion
of consumed feed, reduces the colonization of
pathogenic microorganisms, increases appetite
in animals, stimulates growth parameters and
increases motor activity pigs, as they are used
as an energy source.

In the section of experimental groups (II
and III), there is an advantage of the animals of
the III experimental group in terms of fattening
qualities, which received the stress corrector
for a longer period during periods of techno-
logical stress (7 days before and 7 days after)
over the animals of the II experimental group,
which received the specified supplement with a
shorter duration (3 days before and 3 days after)
in weight conditions of 100 and 120 kg, which
is consistent with the results of experiment
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L. Wang et al. (2023). Scientists from a num-
ber of laboratories and institutes in the Hunan
province of the People’s Republic of China have
developed various nutritional strategies for
pigs to combat stress and replace antibiotics,
including phytogenic feed additives, plant ex-
tracts, organic acids, functional amino acids,
low-content of protein, prebiotics, probiotics,
vitamins, minerals, etc. Scientists have estab-
lished that the addition of plant extracts to the
main diet of pigs, which have been used for a
long time in traditional medicine for the pur-
pose of therapeutic and preventive functions,
positively affects the increase of stress resist-
ance of animals, the growth of live weight from
3.2-4.6%, average daily gains from 10.2 g to
12.4 g, reducing the age of reaching live weight
to slaughter conditions from 1.6 to 2.4 days.

It is worth noting that as a result of the
research, the experimental young of the III re-
search group reached a live weight of 100 and
120 kg earlier than the analogues of the II re-
search group by 2.5 days (p<0.001) and 2.3 days
(p<0.001), respectively. Average daily gains of
animals of the III group were higher by 22.9 g
(p<0.01) when fattening up to a live weight of
100 kg and 11.2 g (p<0.05) when fattening up
to 120 kg compared to analogues from the II
experimental group. Thus, increasing the stress
resistance of pigs to overcome technological
stress by adding appropriate functional compo-
nents of plant origin, optimizing their quantity
and duration of use, is currently a useful prac-
tice to increase the alternative of key signal
searches in pig farming.

Conclusions

On the basis of the obtained research results,
it was established that the liquid feed additive,
as an additional component of the diet, pre-
vents, to a certain extent, the manifestation of
technological stress during the critical periods
of fattening of young pigs, and due to the inno-
vative composition, it stimulates their internal
body reserves and has a calming effect without
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reducing productive qualities, in contrast to tra-
ditional technology. It was found that the IT and
III experimental groups, which received a liquid
feed supplement along with water in the critical
periods of fattening according to the research
scheme, had a significantly: increase in live body
weight by 0.14-3.1 kg and 0.23-5, 43 kg; average
daily gains — 17.1-49.2 g and 3.6-57.2 g. Pigs of
the III experimental group reached a live weight
of 100 kg 6.1 days earlier and a slaughter weight
of 120 kg 7.3 days earlier than peers of the con-
trol group. Relative to the analogues of the II
research group, the probable advantage was re-
corded again in the animals of the III group, since
they exceeded the age of reaching a live weight
of 100 kg by 2.5 days, and 120 kg by 2.3 days, the
difference is statistically significant (p<0.001).
Indicators of average daily gains in pigs of both
IT and IIT experimental groups were significantly
higher (p<0.001) compared to control analogues,
by 29.0 g and 51.9 g, respectively; 26.9 and 38.1 g
at weight conditions of 100 kg and 120 kg. Pigs of
the I1I experimental group had the lowest level of
feed conversion when they reached the slaugh-
ter weight of both 100 kg and 120 kg, which is
0.11 kg and 0.14 kg, respectively, lower than the
animals of the I control group. It was established
that the animals of the III experimental group,
which received the stress corrector for a longer
period during the periods of technological stress
(7 days before and 7 days after), had an advan-
tage in terms of productive parameters over the
animals of the IT experimental group, which con-
sumed the specified supplement with a shorter
duration (3 days before and 3 days after) during
the entire research period.

Prospects for further experiments are to
study the effectiveness of using a liquid feed
additive on other technological groups of pigs.
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Anoranis. Bupobunui fii € 060B’I3KOBMMM €JIEMEHTAMM TEXHOJIOTIUHOTO I[MKITY i BUKIMKAIOTh
pi3Hi BUOM cTpecy TBapMH. BUKOPUCTaHHS KOPMOBUX AOOABOK HA OCHOBi POCAMHHMX €KCTPAKTiB
Y PiAKiit KOMITO3UIIii AJIsT CBMHEN € BaXKIMBOIO CTPATETIEI0 IJISI BUIIPAIIOBAHHS X CTPECOCTiMKOCTi
Ta MiJBUIIEHHS TMPOLYKTUBHOCTI. MeTa eKCIIepUMEeHTY — HOCTiAUTU ONTUMAaJbHY TPUBAJICTh
BUIIOIOBAHHS PikOi KOPMOBOi A06aBKM Y pi3Hi Mepiofy TeXHOJOTIUHOTO CTpecy Ha MapameTpu
MIPOAYKTUBHOCTI CcBMHeli. B ymoBax depmu, momicHuX cBuHeH umcenpHicTio 90 roniB paHIOMHO
PO3AiNMAM Ha TPU TPy 3TiIHO 3 3araJbHONPUIHATUMU 300TeXHIYHMMU MeTogamu. TBapuuu I
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rpymnu (KOHTPOIbHA) BiAromoBYBaayucs 3a 6a30BOI0 TexXHOMOTi€; TBapuHM I mocmigHoi rpymm —
BT + BBefeHHS pigKoi KOPMOBOi T06GABKM 3a TpU J00M A0 TEXHOIOTIUHOI [ii i Tpu mobm micis, a
cBuHi I1I mocnigHoi rpymu — BT + BBemeHHS pigkoi KopMoBoi Jo6aBKu 3a ciM 1116 [0 i cim 116 mics.
CsuHi III gocnignoi rpynu y Bini 11-26 TMOKHIB BipOriHO NepeBUIYBaaM 3a JXXMBOI Macol Ha
1,70-5,43 kr, 3a cepefHbOLO060BMMM MIPUpPOCTaMH y miepion 3 14-22 Twskus — Ha 20,0-82,5 T cBOix
aHasoriB. 3a MOKa3HMKOM cKopocminocti cBuHi III rpynu Ha 6,1 no6y paHilie mocsiraan >XUBOL
macu 100 kr i Ha 7,3 nobu —120 Kr. 3HAUeHHST CepeIHbO000BUX MPUPOCTIB y cBUHe III rpymm
6y BiporigHo BuimuMu Ha 51,9 T — 3a skuBoi macy 100 kr i 38,1 r — 120 kr. CBuHi III rpynu manu
HalHMKUMIT piBeHb KOoHBepcii kopmy — 0,11 kr nipu Basi 100 kr i 0,14 kr — 120 kr. BcraHoBINEHO,
IO /IS MiABUIIEHHST MTPOOYKTMBHOCTI CBMHe BapTo iX BumotoBaty PKI 7 mi6 mo i 7 mi6 micist
Tepiofy TEXHOJIOTIYHOTO CTPeCy BIIPOIOBXK BChOTO TMEPiofy BUPOILYyBaHHS. [IpakTHUHe 3HAYEHHS
eKCIIepUMEeHTY TIOJISITa€ Y BUSIBJ€HHI ONTUMAaIbHOI TPUBAIOCTI 3aCTOCYBaHHS PigKoi KOPMOBOI
I06aBKM 3311 MiABUILEHHST CTPECOCTIKOCTI i MPOAYKTUBHOCTI CBUHET

KiiouoBi cimoBa: Bigropisisi; BaroBa KOHIMINSI; pigka KopMoBa [06aBKa; CTPeCc-KOPEKTOp;
TEXHOJIOTisI
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