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Abstract

Studies were carried out to find the new ways to improve the efficiency of iodine use for the young pigs. During the scientific and
economic experiment it was found that bringing iodine to the physiological norm, in combination with introduction of 3% ben-
tonite clay into the diets of young fattening pigs, provided a positive effect on the morphological composition of carcasses, slaughter
parameters and meat quality of the pigs. So fattening the yelts with the diets with a physiological norm of iodine in combination
with 3% bentonite clay allowed young pigs of the 3 experimental group to reach a slaughter weight of 78.95 kg at the age of 8
months, which is 10.1% more than in the control group, and 4.2% and 2.5% more in comparison with the I and 2" experimental
groups. The slaughter yield in yelts of the 3 experimental group increased by 2.43% (P < 0.05) compared to the control group. The
largest (30.17 cm?) area of the “rib eye” was recorded in the 3 experimental group, which is 5.60% more than the control one, while
the carcasses of pigs of the 3 experimental group contained muscle tissue by 4.74% (P < 0.05) more than the same in the control
group. Analysis of the Musculus longissimus showed a significant increase in protein content in the 3 experimental group by 1.22%
compared to the control group (P < 0.05). The protein-quality parameter was significantly higher in the muscle tissue of young pigs
of the 3" experimental group and amounted to 10.90 (P < 0.05), which is 1.12% higher than in the muscle tissue of the control group
yelts. The maximum content of oleic acid was found in the lard of animals of the 3" experimental group — 49.59, which is 1.28%
(P <0.05) higher than in the control group.
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Introduction

Protection of the national interests is becoming a na-
tional priority in terms of increasing international compe-
tition and the globalization of the world economy. This is
defined in the new Strategy of Economic Security of the
Russian Federation for the period up to 2030. In the cur-
rent conditions, while the country is exposed to the sanc-
tions policy of the Western countries, food security issues
are the basis of national security and have acquired the
special relevance [1-4].

The modern strategy of the state agrarian policy is
to increase the volume of food products and enhance
the efficiency of cattle husbandry [5, 6]. Swine breed-
ing in Russia is the leading sphere of this industry in
terms of increasing the volume of meat production. In
2020, farms of all categories produced 4,286.7 thousand
tons of pork in slaughter weight. The main growth in
production is provided by the large agricultural enter-
prises, which share accounts for 89.5% of the total vol-

ume of meat production. In 2020, the volume of pork
imports amounted to 8.41 thousand tons, which indi-
cates the achievement of full self-sufficiency in the na-
tional domestic market for this type of meat. By 2025
pork production in Russia presumable shall reach 6 mil-
lion tons in live weight, which is than 500 thousand tons
more than in 2020. The main goal of the industry is to
increase domestic product consumption, increase com-
petitiveness in the world market and improve the qual-
ity of the products [5, 7-9].

To assess the state of food security in the Russian Fed-
eration, we have taken into account the dynamics of meat
consumption per capita. So, in 2021 in Russia, this figure
reached 77 kg. This figure was achieved by a steady in-
crease in consumers’ demand for pork. It should be noted
that over the past three years, pork has had a very signifi-
cant impact on the dynamics of total meat consumption, in
particular, the average pork consumption in 2021 reached
28.3 kg/person [10].
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Efficient production of livestock products, and pig
breeding in particular, is possible only with the applica-
tion of scientifically based systems and methods of con-
ducting the industry, first of all, full-fledged feeding that
satisfies the needs of animals in all nutrients, including
minerals [11, 12]. One of the most efficient methods is the
introduction of high-energy feed additives and enzyme
preparations into the diet [13, 14]. Ivanov S. A. found that
the productivity of sows gets higher under the conditions
of chelate compounds consumption [15]. It was found that
the use of silicon-containing zeolite in the compound feed
in an amount of 3% by weight contributes significantly to
an increase in the dynamics of live weight gain and im-
provement of the metabolic processes of pigs [16]. A group
of authors revealed the efficiency of bacterial strains Bifi-
dobacterium Teenagelis, Lactobacillus acidophilus and oak
bark extract as biologically active substances, added in the
diet. The feed additive contributed to an increase in the an-
tioxidant activity of the animal organism and the antimi-
crobial components of blood plasma [17]. Probiotics and
phytobiotics show their efficiency too [18, 19]. Thus, the
application of yeast probiotic supplements positively af-
fects the content of erythrocytes, total protein, calcium and
phosphorus in the blood of animals, as well as the number
of lactobacteria and bifidobacteria in the intestine, increas-
es live weight and increases rate of multiple pregnancy [20,
21]. Studies were conducted on the effect of including cel-
lulose into the pigs feed in the amount of 1% and 2% of
the total mass [22]. Pigs are most sensitive animals to the
level of minerals in their diet. Among the vital elements of
micro-mineral nutrition is iodine, which biological role in
the animal body is exceptionally high and which is closely
related to the function of thyroid gland, to the synthesis
and metabolism of thyroid hormones, which in their turn
regulate many physiological functions [23, 24].

Studies on the etiology of endemic goiter (hypothyroid-
ism) in our country and abroad have shown that iodine
does not act simply on its own. Its effect on the body does
not follow a plain formula: iodine deficiency brings on en-
demic goiter, but it acts in rather difficult conditions, when
other (additional) factors play an important role in the
emergence, spread and strength of endemia [25]. In case
of insufficient intake of iodine in the body of an animal,
the processes of growth and development are violated; re-
productive functions and productivity are reduced, though
iodine excess in the diet leads to violation of the functional
activity of the thyroid gland [26].

The role of iodine is especially great in those geographi-
cal areas where a deficiency of this trace element in soils,
feed, and water is observed. Therefore, the use of iodine
preparations in the diets of pigs is not only desirable, but
quite necessary. Currently, in the practice of feeding farm
animals, various methods of replenishing iodine deficien-
cy are used [27-29]. Thus, studies have shown that the use
of selenium and iodine preparations in combination with a
probiotic for feeding the young pigs ensures optimal secre-

tory activity of the thyroid gland [30]. The use of the prepa-
ration “loddar” provides a positive effect on the increase in
the animals live weight [31].

Almost the entire preparations introduction is reduced
to oral administration; however, the use of inorganic io-
dine salts is sometimes inefficient due to the high volatil-
ity of the element being added. In addition, when admin-
istered orally, iodine-containing drugs are exposed to an
acidic environment in the gastrointestinal tract and are
converted into indigestible forms. In this regard, it is nec-
essary to find new ways to increase the efficiency of iodine
digestion by young pigs. In our opinion, the binding, sorp-
tion and ion-exchange properties of bentonite clays can be
used for this task.

The purpose of the research is to study the effect of po-
tassium iodide and bentonite clay on the slaughter param-
eters and meat qualities of the young fattening pigs.

Materials and Methods

Ethical statement

This study is an integral part of scientific research con-
ducted at the Department of Technology of Storage and
Processing of Animal Products of the Federal State Bud-
getary Educational Institution of Higher Education “Kur-
gan State Agricultural Academy named after T. S. Maltsev”
(state registration number AAAA-A16-116020210398-1).

Animals, Study Design

In order to accomplish the goal of research at the edu-
cational and scientific base of the Federal State Budgetary
Educational Institution of Higher Education Kurgan State
Agricultural Academy, a scientific and economic experi-
ment was run on young white pigs. 4 groups of 4-month-
old piglets were formed, 8 heads each. The animals were
selected for the groups according to the principle of ho-
mogeneity, taking into account their age, live weight and
origin.

Animal management was the same for all the pigs, and
met the sanitary and hygienic and zootechnical require-
ments (GOST 28839-2017'). All animals were clinically
healthy and were under the supervision of a veterinarian.

The conditions of the pigs feeding and managing were
the same too. Feeding rations for young pigs were normal-
ized taking into account the chemical composition and
nutritional value of the feed based on the norms recom-
mended by the Russian Academy of Sciences [32]. The
only difference in feeding was that the yelts of the control
group received the main diet with a natural level of iodine,
consisting at the age of 4-6 months of the following (% by
weight): barley — 50.5, wheat — 20, peas — 15, sunflow-
er meal — 6, fodder yeast — 3, meat and bone meal — 3,
fluorine-free phosphate — 2, table salt — 0.5; at the age of
7-8 months as follows: barley — 64.5, wheat — 15, peas —

LGOST 28839-2017 “Agricultural animals. Pigs. Zootechnical require-
ments for fattening”. Moscow: Standartinform, 2017. Retrieved from https://
docs.cntd.ru/document/1200146267 Accessed June 20, 2022. (In Russian)
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11, sunflower meal — 3, fodder yeast — 3, meat and bone
meal — 2, fluorine-free phosphate — 2, table salt — 0.5.
The pigs of the 1* experimental group, in addition to the
main diet, got potassium iodide with bringing the level
of iodine to the physiological norm. The 2" experimental
groups got 97% of the main diet and 3% bentonite clay by
weight of the feed. The 3™ experimental groups got 97%
of the main diet, 3% bentonite and potassium iodide, with
bringing iodine up to physiological norm.

Data collection

At the end of the scientific and economic experiment
on fattening the pigs, part of them were transferred to
control slaughter in order to determine the meat produc-
tivity (meat yield) of young pigs (3 pigs in each group)
according to generally accepted methods. The slaughter
parameters of pigs were determined in accordance with
GOST 31476-2012% and GOST 31778-2012°.

The slaughter yield was determined by the ratio of the
slaughter weight to the pre-slaughter weight (slaughter
weight is the weight of the carcass with the head, legs, in-
ternal fat, without liver and intestines; pre-slaughter weight
is the weight of a live pig after 12 hours starvation).

The length of the carcass was measured from the ante-
rior edge of the first cervical vertebra to the anterior edge
of the pubic bone fusion. The thickness of the fat was de-
termined over the 6-7th thoracic vertebra.

“Rib eye” parameters were determined as the area of
the transverse section of the longest muscle of the back
between the thoracic and lumbar regions (along the last
rib). The weight of the rear third of the half-carcass was
determined on the right half-carcass by a cut between the
last and penultimate sacral vertebrae.

The composition of individual natural anatomical parts
and the carcass as a whole was established by deboning
the right side of the carcass, which had been preliminary
chilled for 24 hours at a temperature of -2 to +4 °C. Based
on the deboning, the absolute and relative content of bone
and muscle tissue, as well as subcutaneous fat, was deter-
mined.

For chemical analysis and qualitative characteristics of
the meat, a sample was taken from the musculus longissi-
mus in the area of 10-13 thoracic and 1-2 lumbar vertebrae,
bacon was sampled at the level of 6-7 ribs.

Laboratory studies were carried out on the basis of an
accredited testing laboratory “Veles” of the individual en-
trepreneur Iltyakova D. V. (Chostoozerye village, Kurgan
region, Russia) and in the laboratories of the Department
of Storage and Processing Technologies of Livestock Prod-
ucts of the Kurgan State Agricultural Academy named

2 GOST 31476-2012 “Pigs for slaughter. Pork carcasses and semi-carcasses.
Specifications”. Moscow: Standartinform, 2013. Retrieved from https://docs.
cntd.ru/document/1200095684 Accessed September 5, 2022. (In Russian)

3GOST 31778-2012 “Meat. Cutting pork into cuts. Specifications”.
Moscow: Standartinform, 2019. Retrieved from https://docs.cntd.ru/docu-
ment/1200096913 Accessed September 5, 2022. (In Russian)

after T. S. Maltsev (Lesnikovo village, Kurgan region, Rus-
sia). Chemical and biochemical parameters of the mus-
cle tissue quality were established on the basis of these
analyzes: moisture content was determined according to
GOST 33319-2015* — by drying the sample to a constant
weight at a temperature of 103 +2 °C; fat content was deter-
mined according to GOST 23042-2015° — by extracting a
dry sample with ether in a Soclet apparatus; protein con-
tent was determined according to GOST 25011-2017¢ —
by the method of determining total nitrogen according
to Kjeldahl; mineral substances (ash) content was deter-
mined according to GOST 31727-2012” — by dry mineral-
ization of the samples in a muffle furnace at a temperature
of 450-600°C.

The amino acid composition of the musculus longissi-
mus was determined on the LC-20 Prominence device (Shi-
madzu, Japan) according to the method M-02-902-142-07
“Method for measuring the mass fraction of amino acids
by high-performance liquid chromatography”.

The fatty acid composition of bacon was analyzed on
a gas chromatograph device “Crystal-2000M” (LLC NPF
“Meta-chrome”, Russia) in the laboratory of the Kurgan
branch of the Federal Budgetary Institution “Tyumen Cen-
ter for Standardization and Metrology” (Kurgan region,
Kurgan, Russia) according to GOST R55483-2013%.

The content of iodine in feed was determined accord-
ing to the method developed by A. M. Bulgakov. The tech-
nique of determination consists in preparing the mate-
rial for its ashing (grinding, mixing with potash, drying at
105-110 °C, ashing at 500-550 °C) followed by extraction,
filtration, evaporation, and drying of the precipitate [33].

The growth intensity of fattened young pigs was con-
trolled by monthly weighing, and based on the obtained
data the average daily gains in live weight of pigs were cal-
culated.

Statistical analysis

Scales for weighing carcasses and deboned meat; tape
measures and rulers for measuring carcass length, other
dimensions, fat thickness, rib eye area, etc. were supplied
under a contract with LLC “Pribor-Service” (Tyumen,

4GOST 33319-2015 “Meat and meat products. Method for determining
the mass fraction of moisture”. Moscow: Standartinform, 2019. Retrieved
from https://docs.cntd.ru/document/1200123927 Accessed September 12,
2022. (In Russian)

> GOST 23042-2015 “Meat and meat products. Methods for determining
fats”. Moscow: Standartinform, 2019. Retrieved from https://docs.cntd.ru/
document/1200133107 Accessed September 12, 2022. (In Russian)

$GOST 25011-2017 “Meat and meat products. Protein determination
methods”. Moscow: Standartinform, 2018. Retrieved from https://docs.cntd.
ru/document/1200146783 Accessed September 12, 2022. (In Russian)

7GOST 31727-2012 “Meat and meat products. Method for determining
the mass fraction of total ash”. Moscow: Standartinform, 2019. Retrieved
from https://docs.cntd.ru/document/1200098742 Accessed September 12,
2022. (In Russian)

8 GOST R55483-2013 “Meat and meat products. Determination of fatty
acid composition by gas chromatography”. Moscow: Standartinform, 2019.
Retrieved from https://docs.cntd.ru/document/1200103852 Accessed Sep-
tember 12, 2022. (In Russian)
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Russia). During the research, measuring instruments were
used that were verified and calibrated at the Kurgan branch
of the Federal Budgetary Institution “Tyumen Center for
Standardization and Metrology” (Kurgan Region, Kurgan,
Russia).

The obtained digital data were processed by variation
statistics methods. The obtained digital data were statis-
tically processed using a computer with an Intel Core2
Quad processor (USA), licensed software package Micro-
soft Office 2007 (USA). Student’s t-test was used to assess
the significance of differences between the two means. Dif-
ferences were considered statistically significant at P<0.05;
P <0.0L; P<0.001.

Results and discussion

Feeding provides a great influence on the quantitative
and qualitative parameters of the meat productivity of pigs.
The final stage of the technological process of fattening pigs
is the slaughter of animals. Conducting a control slaughter
of animals allows establishing the features of the develop-
ment of the main tissues, internal organs, their chemical
composition, and makes it possible to calculate the conver-
sion of feed nutrients into the meat products. Data on the
yield of the main slaughter products are presented in Table 1.

An analysis of the data of the control slaughter of ani-
mals indicates that the live weight of yelts before slaughter
after starvation in the experimental groups significantly
exceeded the weight of pigs in the control group, respec-
tively, in the 1% experimental group by 2.94% (P <0.05), in
the 2" experimental group by 4.23% (P <0.05) and in the
3 experimental group by 6.63% (P <0.01).

The animals of the 3 experimental group featured the
highest slaughter weight (78.95 kg), which is 10.1% more

Table 1. Yield of the main slaughter products (X£SX)

Parameter
Control

Live weight before slaughter after starvation, kg 98.63£0.65
f:;?iﬂ:iei, V(\;(:eg;l; ;tc)ajli(cgalss weight with skin, head, 71.65+0.81
Including weight of, kg:

Head 5.57£0.28
Skin 6.9710.22
Legs 1.58+0.07
Kidney fat 1.80+0.12
Hot carcass 55.73+£1.07
Slaughter yield, % 72.6410.40
*P<0,05;** P<0,01
Table 2. Parameters of the pork qualities (X + S%)

Parameter
Control
Carcass length, cm 95.73+0.71
s th_~7th :

"glret zlb:zl’(r:;ls; of the fat over the 6-7t" thoracic 33.03+0.67
The area of the “rib eye”, cm? 28.57+0.35
Weight of rear third of half-carcass, kg 10.27£0.38

*P < 0,05

than in the control group, 4.2% and 2.5% more than the
I*t experimental and 2™ experimental groups. Head weight
in all groups was almost the same. In the 3" experimental
group the weight of the legs and skin exceeded the weight
of the same parts in the control group by 7.9 and 20.8%,
respectively. The mass of kidney fat of pigs in the 1* and
2n experimental groups was almost the same, while in the
3 experimental group it was 1.57 kg only, which is 0.23 kg
less than in the control group. The mass of the hot carcass
in the control group was 55.73 kg, in the 1% experimental
group it was 3.9 kg more, and in the 2" and 3" groups it
exceeded the weight of pigs from the control group by 5.17
and 6.4 kg, respectively.

An important parameter characterizing the slaughter
parameters of fattened pigs is the slaughter yield, which
exceeded by 1.96 and 2.3%, respectively, the yield in the
It in the 2" experimental groups in comparison with the
control group. The animals of the 3" experimental group
featured the highest (75.07%) slaughter yield (2.43% more
than in the control group).

The introduction of potassium iodide into the diet in
combination with bentonite contributed to the increase
and improvement of the meat qualities of pigs. The ani-
mals of the 3" experimental group had the greatest car-
cass length, which exceeded the control group by 2.16%
(Table 2).

The meatiness of pigs carcasses can be judged quite ac-
curately by the thickness of the fat. The fat thickness over
the 6"-7" thoracic vertebrae was the highest in the control
group and amounted to 33.03 mm, in the I* and 2™ experi-
mental groups — 32.30 and 31.40 mm, which is more than
in the 3™ experimental group, respectively, by 8.04; 5.66
and 2.71%.

Group
1* experimental 2" experimental 3" experimental
101.53+£0.46* 102.80+0.38% 105.17 £0.50**
75.75+£0.91* 77.05+0.94* 78.95+0.74**
5.43+0.14 5.55%+0.19 5.82+0.17
7.05+0.13 7.10£0.16 7.52+0.14
1.93+0.13 1.75+0.12 1.91+0.11
1.7110.13 1.75+0.12 1.571£0.05
59.63+0.92* 60.90+0.67* 62.13+0.43**
74.60+0.56* 74.941+0.64* 75.07+£0.37*
Group
1* experimental 2" experimental 3" experimental
96.93+£0.73 97.07£0.95 97.80+0.81
32.30+0.81 31.40£0.61 30.57 £0.43*
29.07+0.59 29.20+0.74 30.17+£0.43*
11.77£0.35* 11.90+0.36* 12.10+0.32%
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The area of the “rib eye” increases most intensively in
the first 5-6 months (especially within the period from the
birth till the age of three months), and the area of fat over
the “rib eye” begins to grow intensively from four months.
The area of the “rib eye” was significantly larger in the pigs
of the 3 experimental group — 30.17 cm2 (P < 0.05), which
was more than in the control group, the 1* and 2™ experi-
mental groups by 5.60%, 3.78 and 3.32% respectively. The
most valuable part of the pork half carcass is the rear third.
Therefore, the quality of the carcass itself depends signifi-
cantly on its mass and morphological composition. This
parameter had significant differences. The yelts of the 3™
experimental group featured the largest weight of the rear
third. In this group, compared with animals of the control
group, of the I** and 2™ experimental groups, the weight of
the rear third of the half carcass was more by 17.82%, 2.8
and 1.68%, respectively.

The quality of pork depends on numerous factors,
among which the most significant are genetic heredity and
method of feeding. High-quality and rational feeding can
influence not only on the weight and size of the animal, but
also the ratio of tissues in its body.

The performed deboning of half-carcasses of pigs of the
control group and experimental groups made it possible to
define the absolute and relative amount of the main tissues
of the body. Deboning results are shown below in Table 3.

Along with an increase in pre-slaughter weight, the ratio
of meat, fat and bones undergoes major changes: the share
of muscle tissue decreases when yelts are slaughtered at 60
kg from 66.22% down to 55.92% when yelts are slaughtered
at 140 kg. The proportion of bones in the carcass does not
change (it does not exceed 1%). Weighing before debon-
ing the chilled carcasses showed a significant difference in
all experimental groups. Thus, the weight of a carcass in
the 1* experimental group exceeded the weight of a carcass
from the control group by 3.97% (P <0.05), the 2™ experi-
mental group — by 5.57% (P <0.05), the 3 experimental
group — by 7, 27% (P <0.01). The analysis of soft tissues

Table 3. Composition of pig carcasses (X + SX)

separated from bones showed that the content of muscle
tissue in the carcasses of yelts from the control group was
30.36 kg, and in the 2", 3 experimental groups this value
was significantly higher — by 4.05 kg (P <0.05) and 4.74 kg
(P<0.05), respectively. The carcasses of the experimental
groups featured high percentage of fat and exceeded the
control group: in the I experimental group by 0.91%, in
the 2" experimental group by 1.18%, in the 3™ experimen-
tal group by 2.01%. There were no significant differences
between the groups in terms of the amount of bone tissue
in the carcasses, although a tendency to increasing this pa-
rameter in the experimental groups was recorded.

The growth and development of an animal, the quantita-
tive content of the main tissues in its body largely depends
on the development of the main parenchymal organs that
ran the metabolism in the body. The mass of internal or-
gans represent the rate of the animal development. While
the control slaughter, we took into account the absolute
mass of the main organs, the results are presented below
in Table 4.

The chemical composition of the muscle tissue of the
body is greatly influenced by the full-fledged feeding of
pigs, the provision of the diet with basic nutrients, while
the balance of macro- and microelements has a significant
impact.

Animals that received iodine in combination with ben-
tonite had heavier internal organs than the animals in the
control group.

The lungs of all slaughtered animals were pink, without
pathology, with well-defined lobes. The alveolar tissue was
well developed. The weight of the lungs in the experimen-
tal groups did not have a significant difference, but exceed-
ed the control one: in the 1** experimental group the lungs
were heavier by 1.12%; in the 2" experimental — by 1.98%;
in the 3" experimental group — by 4.73%.

The heart of the pigs had dense texture, the color was
dark red. The state of the endocardium and valves was nor-
mal. The mass of the heart of the animals of the experi-

Weight Meat Fat Bones
oo arasslg 8 L ke % ke %
Control group 54.10+1.00 30.36+0.96 56.10+0.81 15.67+0.26 28.40+0.73 8.07+£0.48 14.92+0.90
1* experimental group 58.07+£0.84*  32.75+0.25 56.42+0.60 16.53+0.43 29.31+0.98 8.79+0.66 15.11+0.92
2™ experimental group 59.67+0.99* 34.41+0.70* 56.89+0.83 16.56 £0.44 29.58+0.48 8.70+£1.19 14.52t1.74
3 experimental group 61.37+0.41** 35.10+0.64* 57.18+0.67 17.38+0.59 30.41£1.09 8.89+0.61 14.49+1.05
*P <0,05; P <0,01
Table 4. Weight of internal organs of the yelts, g (X + Sx)
Parameter Group
Control 1* experimental 2" experimental 3 experimental
Lungs 1163.67 +114.64 1176.67 +111.44 1186.67 +90.89 1218.67 +89.91
Heart 350.67 =40.13 349.33+33.27 351.67 +=32.64 358.33+27.79
Liver 1468.67 +38.91 1552.00+54.59 1591.33+69.74 1628.67 + 38.88*
Kidneys 328.33+48.36 330.67+24.70 323.33+46.82 338.67+41.58
Spleen 151.67 £9.06 156.33+8.37 158.67 +3.48 168.33+13.97
*P<0,05
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mental groups was almost the same and did not signifi-
cantly exceed the control group.

The liver of all animals was dark red, the capsule was
shiny, smooth, of dense texture, the edges of the liver were
sharp. The weight of the liver was significantly higher in
the animals of the 3™ experimental group and exceeded the
weight of the liver of the control yelts by 160 g, or 10.89%.

The kidneys were dark brown in color, and had dense
texture. The maximum mass of this organ was observed
in the animals of the 3" experimental group — 338.67 g,
and the minimum in yelts of the 2™ experimental group —
323.33 g. The difference between them amounted to 15.34 g,
or 4.74%.

The spleen of the animals was dark red. Lymph nodes
had no visible differences. This organ did not have a signif-
icant difference and was larger in animals of the 3" experi-
mental group by 10.98% in comparison with the control
group.

Thus in the animals, in whose diets iodine was brought
to the physiological norm, the main internal organs were
better developed, which ensured the enhancement of re-
dox processes in the body of the pigs and the function of
hematopoiesis.

To assess the meat qualities of pigs, the chemical com-
position of the longest back muscle was analysed (Table 5).

Table 5. Chemical composition of the Musculus longissimus, %
(X£Sx)

Group
Parameter Control 1 experi- 2" experi- 3" experi-
mental mental mental

Dry matter 27.63+0.43 27.72+0.39 28.14+0.60 28.26+0.33
Protein 18.351£0.34 19.12+0.25 19.24+0.54 19.57+0.27*
Fat 6.46+0.38 6.54+0.32 6.38+0.25 6.52+0.47
Ash 1.06+0.10 1.14+0.12 1.17£0.08 1.19%+0.12
*P<0,05

The chemical composition of the musculus longissimus
showed that the dry matter content in all experimental
animals was practically the same. The amount of protein in
the muscle tissue was significantly higher in the 3" experi-
mental group by 1.22% (P <0.05) in comparison with the
same of the control group.

Fat tissue is desirable in a certain ratio to muscle tis-
sue, since with a high fat content the relative amount of
proteins in meat decreases and the digestibility of meat
decreases also. The content of fat in muscle tissue in all
groups was almost the same and amounted to 6.46%, 6.54,
6.38, 6.52%, respectively. The ash content of muscle tissue
varied from 1.06% in the control group to 1.19% in the 3™
experimental group.

Considering that we studied the mineral supplement
in the form of potassium iodide and bentonite, the ques-
tion arises about its effect on the content of macro- and
microelements in the muscle tissue of animals. The content
of the main macronutrients in the musculus longissimus is
presented below in the Table 6.

Table 6. The content of macronutrients in the muscle tissue
of pigs, g/kg (X £5X)

Group
Parameter 1%t experi- 2™ experi- 3" experi-
Honral merl:tal menlial melftal

Calcium 0.19£0.02 0.22+£0.06 0.26+0.04 0.29+0.02*
Phosphorus 1.90£0.10 2.03£0.18 2.10£0.12 2.23£0.09
Potassium 3.60+0.27 3.86+0.12 4.20+0.14 4.22+0.14
Sodium 0.42+0.01 0.43+0.02 0.43+0.03 0.46+0.05
Magnesium  0.26+0.02 0.27+0.02 0.31+£0.02 0.33+0.03
*P<0,05

It should be noted that the calcium content in the mus-
cle tissue of yelts in the 1 experimental group was 0.03%,
in the 2" experimental group by 0.07% and in the 3™ ex-
perimental group by 0.10% (P < 0.05) more, in comparison
with the control group. The amount of phosphorus in the
muscle tissue of yelts of the 1** experimental group is 0.13%
higher than in the control group, respectively, in the 2™
experimental group by 0.20% and in the 3" experimental
group by 0.33%, compared with the control group. The
maximum (4.22 g/kg) content of potassium was recorded
in the muscle tissue of young pigs of the 3™ experimental
group, which is 0.62% more than in the control group. The
content of sodium and magnesium in the muscle tissue of
the experimental animals did not differ significantly, al-
though there was a tendency for increase of this parameter
in the experimental groups.

The content of the main trace elements in the musculus
longissimus is presented below in the Table 7.

Table 7. The content of trace elements in the muscle tissue
of pigs, mg/kg (X + Sx)

Group
Parameter st i- nd i rd .
Control 1R Cental mental
Iron 10.73+1.63 11.50+1.25 13.17+1.19 16.40%+2.55
Manganese 0.23+£0.03 0.23£0.03 0.23£0.03  0.27+0.07
Copper 0.13+0.03 0.13+0.03 0.17+£0.07 0.1710.03
Zinc 14.47+0.39 14.53+£0.48 15.90+0.32* 17.32+£0.46**

*P< 0,05;** P < 0,01

The micro-mineral composition showed that the content
of iron in the muscle tissue of pigs in the 1 experimental
group was 0.77% higher, in the 2™ experimental group it
was higher by 2.44% and in the 3" experimental group it
was higher by 5.67%, in comparison with the control group.
The content of manganese in the muscle tissue of the 3 ex-
perimental group was 0.27 mg/kg, which was 0.04% more
than in the control group. Copper content in all groups was
almost the same. The muscle tissue of the yelts of the con-
trol group contained 14.47 mg/kg of zinc, which was 0.06%
less than in the 1* experimental group, by 1.43% (P <0.05) in
comparison with the 2™ experimental group, and by 2.85%
(P<0.01) than in the 3™ experimental group.

Amino acids are a whole class of organic compounds,
represented in nature by more than 20 species with a range
of properties. The main function of amino acids is their
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participation in the structure of proteins. Amino acids, ab-
sorbed into the blood from the intestines, are then trans-
ported to the cells of the body.

The table 8 below shows the content of amino acids in
the muscle tissue of pigs.

Table 8. The content of amino acids in the muscle tissue of
pigs, % (X+S%)

Group
Isoleucine  0.99+0.05 1.04+0.04 1.03+0.01 1.04+0.04
Threonine  0.91+0.03 0.88+0.01 0.91+0.03 0.94+0.04
Serene 0.75+0.02 0.73£0.00 0.74+0.01 0.77+0.03
Glycine 0.79+0.02 0.76+0.00 0.78+0.01 0.81+0.03
Alanine 1.38£0.04 1.33+0.01 1.35+0.03 1.41+0.06
Valine 1214004 1.17+0.01 1.19£0.02 1.25+0.06
Methionine 0.51£0.02 0.49+0.00 0.51+0.01 0.54+0.03
Leucine 1.41£0.08 1.49+0.06 1.46+0.01 1.47+0.05
Glutamine  3.95+0.12 3.82+0.03 3.88+0.07 4.06+0.17
Proline 0.56+0.03 0.53£0.01 0.54+0.02 0.59+0.05
zll:l‘l’:lyli 0.75+0.03 0.72£0.01 0.74+0.02 0.77+0.03
Lysine 1.7840.06 1.71+0.01 1.74+0.04 1.83+0.09
Arginine  123£0.04 1.20+0.02 1.21+0.02 1.25+0.05
Tryptophan 0.30+0.01  0.32+.01  0.32+0.01 0.33+0.02

Oxyproline 0.031+0.001 0.030+0.001 0.031+0.001 0.030+0.002

BKII 9.78+0.11 10.80£0.42 10.44%0.30 10.90+0.33*
*P< 0,05

From the data in the table above it can be seen that in
the composition of the muscle tissue of the 3™ experimen-
tal group, the largest share of such amino acids belongs
to methionine, lysine, tryptophan, which exceeded the
control group by 0.03%, 0.05, 0.03%, respectively. In the
muscle tissue of pigs, the protein-quality index exceeded
the control group: in the 1* experimental group by 1.02, in
the 2" experimental — by 0.66 and in the 3" experimen-
tal — by 1.12%.

The biological role of lysine, methionine, tryptophan,
leucine, isoleucine, threonine, phenylalanine, histidine,
valine and sometimes arginine is determined by the fact
that they are included in all the most important proteins of
the animal body, but are neither synthesized in the body,
nor they can be replaced by other amino acids. Lack of one
or more of the 10 essential amino acids in the diet adversely
affects the condition of animals: the young animals stop
growing and developing, while adult animals lose weight,
eat food reluctantly, and are susceptible to various diseases.
This is explained by the fact that with a lack of essential
amino acids in the body, proteins of cells, blood and lymph
cannot be synthesized, as these amino acids necessarily
participate there.

There was no significant difference in the content of
amino acids in the muscle tissue of yelts. However, the
content of isoleucine, trionine and valine was maximal in
the animals of the 3" experimental group and exceeded the
control by 0.05, 0.03 and 0.04%, respectively. In terms of

the amount of methionine, the muscle of the 3™ experi-
mental group exceeded the control group, the 2™ experi-
mental group by 0.03%, and the 1* experimental group
by 0.05%. The greatest amount of lysine was found in the
muscle tissue of the 3™ experimental group. The control
group featured less content of lysine by 0.05% than the
3" experimental group, less than in the 1% experimental
group — by 0.12% and in the 2" experimental group — by
0.09%.

The chemical composition of fat is influenced by breed,
age and degree of fatness. The main part of fat tissue is fats.
Sometimes fats make up to 98% of its mass. Unlike other
tissues, there is little water and protein in fat tissue. Table 9
below shows the chemical composition of pork fat.

Table 9. Chemical composition of fat (%), X+S%

Group
Dry matter 92.67+0.26 93.11+0.19 93.41+0.20 93.57+0.17*
Protein 1.45+£0.05 1.65+0.08 1.63+0.04 1.77%0.10*
Fat 90.93+0.18 91.17+0.19 91.45+0.12 91.45%0.16
Ash 0.28+£0.03 0.29+0.02 0.33+0.05 0.35%0.06
*P<0,05

The data in the table above shows, that the pig fat of ani-
mals of the 3" experimental group contained significantly
more dry matter, fat and ash, respectively, by 0.90, 0.32,
0.07%, than in the control group. The greatest amount of
protein was found in the fat of the 2" and 3™ experimen-
tal groups, and exceeded the control group by 0.52%. The
biological value of fat is determined by the content of poly-
unsaturated fatty acids, which are not synthesized in the
human body, but play an important role in the physiologi-
cal and metabolic processes of the body.

Pork is not only a source of complete protein, but also
source of fatty acids that are not synthesized in the human
body. The fatty acid composition of yelts’ fat is presented
below in the Table 10.

Table 10. Fatty acids composition of pork fat (%), X + Sx

Group

Acid 1%texperi- 2™ experi- 3" experi-
Homry| melll)tal menI:al melftal
Lauric 1.53+0.03 1.55+0.01 1.58+0.02 1.60%0.02
Palmitic 14.04+0.73 14.27+1.03 14.86*+1.11 15.93+0.65
Palmitoleic 18.18+0.47 18.89+0.60 18.82+0.70 18.92+0.49
Stearic 16.33+£0.11 16.54+0.25 16.41+0.05 16.63+0.19
Oleic 48.31+0.32 49.04+0.63 48.70+0.30 49.59+0.27*
Linoleic 19.03+£0.47 20.37+0.60 20.53+0.49 20.65+0.87
*P<0,05

The data in the table above shows that the content of
lauric acid in the yelts’ fat in all groups was practically at
the same level. The back fat of yelts of the control group
contained 14.04% of palmitic acid, which is 0.23% less
than in the 1" experimental group, by 0.82% less than in
the 2" experimental group and by 0.89% less than in the
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3" experimental group. The maximum content of oleic
acid was found in the fat of animals of the 3" experimental
group — 49.59%, which is 1.28% (P <0.05) more than in
the control group. The content of linoleic acid in the fat of
yelts of the 1* experimental group was 1.34% higher than in
the control group. In the 2" and 3™ experimental groups
the content of linoleic acid was higher by 1.50% and 1.62%,
respectively than in the control group.

Conclusion

Summarizing the results of the studies, we can conclude
that bringing iodine to the physiological norm in combina-
tion with addition of 3% of bentonite clay into the diets of
young fattening pigs provided a positive effect on the mor-
phological composition of carcasses, slaughter parameters
and meat qualities of the pigs.

So feeding the yelts with a physiological norm of io-
dine in combination with 3% bentonite clay allowed the
young pigs of the 3™ experimental group to reach a slaugh-
ter weight of 78.95 kg at the age of 8 months, which is 10.1%
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