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The article presents the results of studies of some biochemical parameters of blood serum, as well as fattening and meat
qualities of young pigs of large white breed of different genotypes by the gene of the melanocortin receptor MC4R. The research was
conducted in «Druzhba-Kaznacheyivka» LLC of Dnipropetrovsk region, «Jazz» meat-packing plant, research center of biosafety and
ecological control of agro-industrial resources of Dniprov’sk State Agrarian Economic University, genetics laboratory of the Institute
of Pig Breeding and Agroindustrial Production of NAAS and of Animal Husbandry of the State Institution Institute of Grain Crops of
NAAS. Evaluation of young pigs of large white breed for fattening and meat qualities was carried out taking into account the following indica-
tors: the average daily increase in live weight during the period of control fattening, g; age of live weight 100 kg, days; fat thickness at the
level of 6-7 thoracic vertebrae, mm, length of chilled carcass, cm; length of the bacon half of the cooled half-carcass,cm (Berezovsky,
Khat'ko, 2005). DNA-typing of animals was performed in the genetics laboratory of the Institute of Pig Breeding and APV NAAS (Kim, Lee,
Shin et al., 2006). The content of total protein (9/l) and the level of urea (mmol/)) in the serum of 5-month-old animals were studied according
to conventional methods (Vlizlo et al., 2012). Biometric parameters were calculated according to the methods of Lakin (1990). It was found
that the biochemical parameters of blood serum of young pigs of experimental groups correspond to the physiological norm of clini-
cally healthy animals, and young pigs of genotype MC4RAGS significantly outperform peers of genotype MS4RA4 at the age of 100 kg,
thickness of fathead minnow on average by 4.47 %. The number of significant correlations between biochemical parameters of blood
serum, fattening and meat qualities of young pigs of large white breed of genotype MC4RA* is 40.00 %, MC4RAG - 50.00 %. This
indicates the possibility of using interior indicators for early prediction of fattening and meat qualities in young pigs of large white
breed. The maximum increase in additional products was obtained from young pigs of large white breed of the MC4RAG genotype by
the melanocortin receptor gene. It is +2.02 %.
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Important factors contributing to the increase in gross
pork production, along with improving the conditions of feeding
and keeping animals of different sexes are increasing the quan-
titative indicators of reproductive qualities of sows and breeding
boars, as well as fattening and meat qualities of their offspring
[1-71.

For this purpose in the conditions of breeding plants and
breeders, and also industrial complexes use animals of foreign
selection, conduct active search of biological markers of early
forecasting of economically important signs. These include inte-
rior indicators as well as DNA markers.

Confirmation of the relevance of the chosen direction of
research are the works of domestic and foreign scientists [8-14].

The aim is to investigate the content of total protein and
urea levels, their fattening and meat qualities in the blood serum
of young white pigs of different genotypes by the gene of the
melanocortin MC4R receptor, as well as to calculate correlations
between traits and economic efficiency of research results.

Materials and research methods. The research was
conducted in «Druzhba-Kaznacheyivka» LLC of Dnipropetrovsk
region, «Jazz» meat-packing plant, research center of biosafety
and ecological control of agro-industrial resources of Dniprovs’k

18

State Agrarian and Economic University, genetics laboratory of
the Institute of Pig Breeding and Agroindustrial Production of
NAAS and of Animal Husbandry of the State Institution Institute
of Grain Crops of NAAS.

The object of the study was young pigs of large white
breed. Conditions of feeding and keeping of animals of
experimental groups were identical and corresponded to
zootechnical norms. Evaluation of animals for fattening and
meat qualities was carried out taking into account the following
indicators: the average daily gain of live weight during the period
of control fattening, g; age of live weight 100 kg, days; length of
chilled carcass, cm; length of bacon half of chilled half-carcass,
cm; fat thickness at the level of 6-7 thoracic vertebrae, mm [15].

The content of total protein (g /1) and the level of urea
(mmol /1) in the serum of 5-month-old animals were studied
according to conventional methods [16].

DNA-typing of young pigs by the melanocortin
receptor gene MC4R was performed in the genetics laboratory
of the Institute of Pig Breeding and AIP NAAS [17, 18]. Figure 1
shows a typical electrophoregram of the corresponding
restriction fragment.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcurteTty

Cepisa «TBapUHHULTBOY, BUNYCK 4 (47), 2021


mailto:v16kh91@gmail.com

1 2 3 4 5 6 7 M 8

9 10 11 12 13 14 15 16

F|g1 Eleéﬁaporesis in 8% polyacrylamide gel restriction MC4R and Leptin (LEP) genes

(Pochernyaev, Saenko, Khalak, 2020).

Comprehensive assessment of young pigs of different
genotypes for fattening and meat qualities (SI) and the cost of
additional products was calculated by the following formulas:

Cl=0,18x X1 - 4,46 x Xz
(1)

where: Cl - selection index, points, X1 - average daily increase
in live weight during the period of control fattening, g; X2 - fat
thickness at the level of 6-7 thoracic vertebrae, mm [19] (Ba-
zhov, Komlatsky, 1989);

C < 1I7

= X —— X > 2

E=4 100 IxK @)

where: E - cost of additional products, UAH; L] - purchase price
per unit of output, in accordance with existing prices in force in
Ukraine; C - average productivity of animals; I - the average
margin of the main product (%), which is expressed as a per-
centage per 1 head when applying a new and improved selec-

Table 1. Biochemical parameters of serum of

tion achievement compared to the productivity of animals of
basic use; J1 - constant coefficient of reduction of the resuilt,
which is associated with additional costs for profitable products
(0.75); K - the number of farm animals of new or improved
breeding achievement, heads [20].

The results of the research were processed by the
method of variation statistics according to the methods of G.F.
Lakin [21].

Research results. Analysis of laboratory studies
show that the biochemical parameters of the serum of young
pigs of different genotypes by the gene of the melanocortin re-
ceptor MC4R correspond to the physiological norm of clinically
healthy animals (Table 1).

The difference between the groups in the content of total
protein is 4.62 g/l (td=3.50; P <0.01), the urea content is 0.33
mmol/l (td=0.52; P> 0.05) . The coefficient of variability of bio-
chemical parameters of blood serum of young pigs of different
genotypes ranges from 2.95 to 34.13 %.

young pigs of experimental groups, n = 8

Genotype
Indicators, units of measurement Biometric indicators MC4R* | MC4R'
group
| Il
+ ' %%k
Total protein, g/l XS3 81,25+0,977 85,87+0,895
CvtScy, % 3,400,850 2,95+0,737
X+Sg 4,770,576 5,100,275
Urea, mmol/l X
CvtScy, % 34,138,532 15,2643,815

Notes: ** - P<0,01

The results of control fattening of young pigs of large
white breed (n = 50) indicate that the average daily gain of live
weight of animals for the accounting period is 779.9+5.38 g
(Cv=4.84 %), the age of reaching live weight of 100 kg -
177.2+0.68 days (Cv=2.82 %), fat thickness at the level of 6-7
thoracic vertebrae - 20.4+0.35 mm (Cv=12.48 %), length of
chilled carcass - 96.4+0.33 cm (Cv=1.78 %), the length of the
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bacon half of the cooled half-carcass is 85.4+0.59 cm
(Cv=3.59 %). The ClI selection index ranges from 23.29 to 84.77
points.

The results of studies of fattening and meat qualities of
young pigs of large white breed of different genotypes by the
gene of the melanocortin 4 receptor (MC4RA, MC4RAS) are
shown in table 2.
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Table 2. Fattening and meat qualities of young pigs of large white breed of different genotypes
by melanocortin 4 receptor gene (MC4RAA, MC4RAS)

Genotype
Indicators, units of measurement Biometric indicators MC4R™ I MC4R'
group
| Il
‘ _ . . . . n 24 26
Average dally gain of live weight during the period of X+S— 760,846,22 796,0+7,08"
control fattening, g X
Cv+Scy, % 3,670,530 4,540,629
+ _ kK
Age of reaching live weight 100 kg, days XS5 178,5+1,08 174,42109
CvtScy, % 2,72+0,393 3,19+0,442
The thickness of the fat at the level of 6-7 thoracic X+ S; 21,440,55 19,5+0,51*
vertebrae, mm CvtScy, % 11,59+1,674 13,43+1,862
n 9 15
The length of the cooled carcass, cm X+ Sg 95,140,35 97,3+0,42
Cv+Scy, % 1,10+0,259 1,67+0,305
+ _ *kk
The length of the bacon half of the cooled carcass, cm X£5% 83,340,680 86,2+0,57
Cv+Scv, % 2,160,509 2,560,468

Notes *- P<0,05, **- P<0,01, *** - P<,001

It was found that the young pigs of group Il outper-
formed peers of | on average daily live weight gain for the period
of control fattening by 33.8 g (td=3.49; P <0.01), the age of 100
kg live weight - 3.9 days (td=2.80; P <0.01), fat thickness at the
level of 6-7 thoracic vertebrae - 1.8 mm (td=2.60; P <0.05),
length of chilled carcass - 2.2 ¢cm td = 4.07; P <0.001), the
length of the bacon half of the cooled half-carcass - 2.9 c¢m
(td=3.53; P <0.001).

According to the selection index Sl, the difference be-
tween animals of groups Il and | is 11.69 points (td=2.90;
P<0.01).

The results of the correlation analysis between the bio-
chemical parameters of blood serum, fattening and meat quali-
ties of young pigs of large white breed of different genotypes by
the gene of melanocortin 4 receptor (MC4RAA, MC4RAS) are
shown in table 3.

Table 3. Pairwise correlation coefficients between biochemical parameters of blood serum, fattening and meat quali-
ties of young pigs of different genotypes by melanocortin 4 receptor gene (MC4RAA, MC4RAC)

Groupe
Sign [ | [
biometric indicators
X y r&Sr tr r£Sr tr
1 0,247+0,3956 0,62 -0,188+0,4010 047
2 -0,726+0,2808* 2,59 0,977+0,0871*** 11,22
Total protein, g/l 3 -0,284+0,3914 0,73 -0,817+0,2354* 3,47
4 -0,824+0,2313* 3,56 -0,654+0,3088 212
5 0,164+0,4027 0,41 0,114+0,4056 0,28
1 0,79340,2487* 3,19 -0,919+0,1610** 5,71
2 0,885+0,1901* 4,66 0,830+0,2277* 3,65
Urea, mmol/l 3 -0,314+0,3876 0,81 -0,723+0,2820* 2,56
4 0,131+0,4047 0,32 -0,624+0,3190 1,96
5 -0,326+0,3859 0,84 0,501+0,3533 1,42

Notes: 1 - average daily gain of live weight during the period of control fattening, g; 2 - age of achievement of live weight of 100 kg, days; 3 - length of the
cooled carcass, cm; 4 - length of the bacon half of the cooled half-carcass, cm; 5 - fat thickness at the level of 6-7 thoracic vertebrae, mm; * - p<0.05, ** - p<0.01,

% p<0,001

It was found that the correlation coefficient between
these groups of traits ranges from -0.919 (urea content x
average daily increase in live weight during the control period,
the group - young pigs of the genotype mcérag) to +0.977 (total
protein content x age of live weight 100 kg, group - young pigs
of the genotype MC4RAG),

Significant correlations were also established between
the following pairs of traits: total protein content x length of
chilled carcass (r = —0.817, group - young pigs of the MC4RAG
genotype), urea content x age of live weight 100 kg (tr = +0.885
- +0.830, group - young pigs of the MS4RAA genotype,
MC4RAS), urea content x length of chilled carcass (r = -0.723,
group - young pigs of the MC4RAG genotype), total protein con-
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tent x age of live weight 100 kg (r = -0.726, group - young pigs
of genotype MC4RA4), total protein content x length of bacon
half of chilled half carcass (r = -0,824, group - young pigs of the
MC4RAA genotype), urea content x average daily gain of live
weight during the period of control fattening (tr = +0.793, group -
young pigs of the MC4RA genotype).

The number of significant correlations between the
biochemical parameters of blood serum, fattening and meat
qualities of young pigs of large white genotype MS4RA4 is 40.00
%, MC4RAG - 50.00 %. This indicates the possibility of using
interior indicators for early prediction of fattening and meat
qualities in young pigs of large white breed.

The results of the calculation of economic efficiency of
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research results are shown in table 4.

Table 4. Economic efficiency of research results

Group n The average daily gain of live weight during the period of Addition of additional Cost of additional products,
fattening from 30 to 100 kg, g products, % UAH / head.*
Total sample 50 779,945,38 - -
I 15 760,8+6,22 2,44 -114,43
Il 15 796,0+7,08 +2,02 +94,73

Notes: *- the selling price of young pigs on the date of the research was UAH 45.3. per 1 kg of live weight

The calculation of the economic efficiency of the
research results showed that the maximum increase in
additional products was obtained from young pigs of group Il
(MC4RAS) - +2.02%, and its cost from the sale of 1 head is
+94.73 UAH.

Conclusions

1. Biochemical parameters of blood serum of young pigs
of large white breed correspond to the physiological norm of
clinically healthy animals, and in terms of fattening and meat
qualities, according to the current Instruction on grading pigs,
they belong to class | and elite class.

2. It was found that animals of the MC4RAG genotype
outperform their peers of the MC4RA genotype at the age of
reaching a live weight of 100 kg, fat thickness at the level of 6-7
thoracic vertebrae and the length of the chilled carcass by an
average of 4.47 %. The coefficient of variation of the main
quantitative traits in animals of the experimental groups varies
from 1.10 to 13.43 %.

3.The number of reliable correlations between

biochemical parameters of blood serum, fattening and meat
qualities of young pigs of large white breed genotype MS4RAA is
40.00 %, MC4RAG - 50.00 %, which indicates the possibility of
using interior indicators for early prediction of fattening and meat
qualities in young pigs of large white breed.
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Xanak Bikmop leaHoguy, kaHOUAam cCinbCcbKo2ocnodapchKux HayK, cm. Haykosud, chispobimruk, Y «lHemumym 3epHo-
gux kynbmyp HAAH Ykpainu» (m. JHinpo, YkpaiHa)

Moka3Huku 6inkoeo 06MiHy ma ix 38'A30k 3 gi0200igeNbLHUMU | M’ICHUMU SIKOCMSIMU Y MOJTOOHSIKY CeuHell pi3HuUX 2e-
Homunie.

B cmammi HagedeHo pe3ynbmamu docniOxeHs 0esikux BioXiMidHUX NOKa3HUKIG cuposamku Kposi, @ makox eideodigenbHux
i M’acHUX sikocmel MOMOOHsIKy ceuHel eenukoi 6imoi nopodu pisHUX 2eHomunig 3a 2eHoM peuenmopa menaHokopmuHy MC4R.
LocnioxenHsi nposedeqo 8 CTOB «[pyxba-KasHaueigka» [JHinponemposcbkoi obnacmi, m’scokombiHami «[xa3», Haykoeo-
docrioHomy ueHmpi biobesneku | ekoroeiuHo2o kKoHmporto pecypcis ATK LHinpogchkoeo OepagH020 aepapHO-eKOHOMIYHOZ0 yHisepcUmemy, na-
6opamopii 2eHemuku IHcmumymy ceuHapcmea i azponpomuciioso2o 8upobHuymea HAAH ma nabopamopii meapuHHuymea [ep-
XasHoi' yemarosu IHcmumym 3epHosux Kynbmyp HAAH. OuiHky MorodHsiKy ceuHel 8erukoi 6iroi nopodu 3a eideodiseribHumu i MACHUMU
AKOCMAMU NPOBOOLITU 3 ypaxy8aHHAM HaCMYNHUX NOKasHUKig: cepedHbo00b08ul npupicm xusoi Macu 3a nepiod KOHMPOLHOI 8i0200i-
8ni, 2, sik docsizHeHHs xusoi macu 100 ke, 0ib; moswjuHa WNUKY Ha pigHi 6-7 e2pydHux xpebuig, MM, O08XUHa 0X0M0AXeHOT mywi,
cM.; dosxuHa 6eKOHHOI Noo8UHU 0XxonodxeHorl nismywi, cM. (Bepesoscekul, Xambko, 2005). AHK-munysaHHs meapuH nposodurnu 6
nabopamopii 2eHemuku IHemumymy ceuHapcmea i ANIB HAAH (Kim, Lee, Shin ma iH., 2006). Bmicm 3aeanbHoeo binky (2/11) i pieeHb ceyo-
8UHU (MMOfIb/NT) y cupogamui Kposi 5-micsuHux meapuH 0ocniOKysanu 3a 3azanbHonpuliHamumu memodukamu (Brizno ma ix.,
2012). BiomempuyHi nokasHuku po3paxosysanu 3a memodukamu flakina (1990). BcmaHosneHo, wo bioximiyHi noKasHUKU cuposam-
KU Kposi MonoOHsIKy cguHel niddocnioHux epyn eidnosidatoms ¢hizionoaidHiti HopMi KMiHIYHO 300po8UX MBAPUH, & MOMOOHSAK C8UHel
2eHomuny MC4RAG docmogipHo nepesaxatomb posecHukig eeHomuny MC4RAA 3a sikom 0ocseHeHHs xugoi Macu 100 ke, mosuju-
HOIO WNUKY Ha pigHi 6-7 epyOHUX xpebuie ma 008XUHOI 0X0nodxeHoi mywi e cepedHbomy Ha 4,47 %. Kinbkicmb docmosipHuUX
KopensayitiHux 36’a3Kie Mix BIOXiMIYHUMU NOKa3HUKaMU Cupo8amKu Kpoei, 8id0200i8enbHUMU | M’ACHUMU SKOCMSAMU MOTOOHSKY C8u-
Hel genukoi binoi nopodu eeHomuny MC4RAA cmarosums 40,00 %, MC4RAG — 50,00 %. 3aszHayeHe c8idyumb npo MOXugicmb
8UKOPUCMaHHsI NOKa3HUKig iHmep’epy Ans paHHb020 NPO2HO3y8aHHA 8id2odigenbHUX i M'ACHUX sKocmel y MOMOOHsKY ceuHel ge-
nukoi 6inoi nopodu. MakcumansHy npubasky dodamkoeoi npodykuii 00epxaHo 8id MomoOHsKY cauHel senukoi binoi nopodu 2eHo-
muny MC4RAG 3a eeHom peuyenmopa MenaHokopmuHy. BoHa cmaHosums +2,02 %.

Knroyosi cnosa: ceui, nopoda, 2eHomun, 2eH, id200igesibHi ma M’SCHi SKocmi, iHOeKC, MiHUBICMb, KOpesauis, eKOHOMI4-
Ha egbekmusHicmb.
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