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PRODUCTIVE QUALITIES OF YOUNG PIGS WITH DNA MARKERS
OPOIYKTHBHICTD MOTOTHAKY CBHHEH 3 YPAXYBAHHAM THR-MAPKEPIB

The analysis of fattening and meat qualities of voung pigs Peitrain breed depending on polymorphism by
genotype by genes RYER. 1 and MC4R showed that the best fattening qualities were in young heterozygous genotype
AGNn that has the lowest age of achieving a live weight of 100 kg due to higher average daily growth . The GGnn
and GGNn genotypes have minimum bacon thickness and the highest exterior estimate.

Eeaywords: productivity, pigs, polymorphism, gen, genotype, EYR1, MC4E.

AHam3? NpoIyKTHEHEX 03HAK MOIOJHAKY CEHHeH NOpOJH I €TpeH B 3ATSAHOCT] ELT HomMopdizMy 3a TeHO-

TEnaME 33 reEaMe RYR1 ta MC4R nokazae, mo HafKpamTHMHE BiTOTIBETEEAMHE SKOCTAMHE BIT3HATIETECA MOJIO-
JHAE TeTepO3HTOTHOT eHoTHIYY AGND, KA Mac HaAMeHIIHHA BIK JOCATHeHHT AHEBOI MacH 100 kT 2a paxyEOK
MIEHMEeHAY CepeIEE0I000BHY IpEpocTiE. HafieHIIa TOEIIHEA IIMHKY T4 HAHEHINA OIHKA eKCTep Py IPHTA-

MaHHA regoTHIAM GGnn ta GGNL

Kmouoei cioeq: IpoOyKTHERICTE, CEHHI, DTomMopdizy, req, regoten, RYRIL, MC4R.

Introduction. The major QTL genes (quantitative
trait loci - loci of quantitative traits). which pigs esti-
mate is carried out in Ukraine are: rianodvn receptor
gene RYR1, prolactvn receptor PRLE. estrogen recep-
tor ESE1 and melanckortyn receptor MC4E_ [1-8].

In pig breeding undesirable genetic phenomenon
causing significant economic loss 1s a mutation in the
rianodin receptor gene RYR1. The economic value of
mutant animals by RYR1 gene has reduced through im-
paired meat quality, increased their deaths rate during

transporting and raising. decreased resistance to impact
of negative factors. However. stress-susceptible pigs
are characterized by better development of the carcass
dorsal part, reduced fat containing and generally higher
meat performance compared to stress resistant animals.
Therefore, intensive breeding fo enhance meatiness of
carcasses as a rile 1s nof accompanied by improvement
of pork quality and can be associated with a decreasing
amimals adaptive qualities[1-8 ].
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Melanokortyn receptor associated with the diges-
tion regulation, nutrients assimilation, energy balance
control and, consequently, an increase of live weight
gain . Melanokortyn receptor (MC4R or PRUM) is one
of few genes that are used in genetic diagnostics. This
gene mutation in the code 298 results in replacement of
aspartic acid (Asp) fo asparagines (Asn). which leads to
fattiness [8 ]. Today in Ukraine the analysis of pigs gen-
otypes by melanokortyn MC4R receptor gene has not
widely used in breeding vef. The aim of our researches
was to examine polymorphism by the MC4R gene in
Landrace and Large White breeds and and to identify
relationships between animal genotypes and their fat-
tening qualities.

Thus, there are many works about the distribution
of the mutant allele RYR1 and melanokortyn MC4R re-
ceptor gene in swine populations of different breeds[1-
8)]. However, there aren’t enough publications about the
distribution of alleles RYR1 and MC4E genes in pigs
of Peitrain breed ADN French selection as a fundamen-
tally new breed for Ukraine.

Material and methods of the researches. Scien-
tific industrial experiment was conducted under the
condifion of breeding Peitrain pigs reproducer "Artsyz
meat company” in Artsyz district, Odesa oblast, the
slaughter and meat quality evaluation was conducted at
the own meat processing plant of this company, labor-
atory (DINA researches. physics and chemical meat
qualities) -at the Pig Breeding Institute named after O.
V. Evasnytskyi UAAN.

Slanghter and meat pigs qualities were determined
during yvoung pigs slaughter with a live weight of 100
kg, respectively at the age of 165 days from the birth
accordance with the requirements "Methodologies of
boars and sows evaluation due to offspring quality in
the conditions of breeding cenfers and reproducers™ [9].
Morphological composition of carcasses was deter-
mined by right half-carcasses deboning and meat. fat
and bones weighing [9]. Biometric parameters deterni-
nation was performed by the method of N.A. Plohyn-
skoyi.

The results of the researches. RYR1- gene mu-
tation responsible for pigs stress-susceptibility is pre-
sent in the animals genome of Peitrain breed French se-
lection «ADN». Animals with heterozygous genotype
Nn have better growth and development indicators
compared with animals with homozygous genotype nn.
Thus, during the experiment 1t was found that hetero-
zygous animals had bigger live weight in different ages
(Table 1). At the age of 2 months pigs with genotype
Nn by REYR1- gene tended to advantage over pigs of
the same age with homozygous genotvpe nn on 0.39 kg
or 1.71 %, at the age of 4 months pigs with genotype
Nn by EYR1- gene are significantly dominated over
pigs of the same age with homozygous genotype nn 1.7
kg or 2,88% (P= 099, at the age of 6 months this ben-
efit amounted to 1.16 kg or 1,04% (P= 0, 99), at the age
of § months to 206 kg or 1.43 % (P =090 ).

Table 1
The live weight of experimental animals with different ages, kg

Apge months Groups of animals with different genotypes by EYR1-gene

RYR-1Nn (n=20) Cv.% RYR-1 nn (n=0) Cv.%
2 2317020 3.97 22.78=0.22 2.80
4 60.70=0,30** 221 59.00=0,29 246
3 86.30=0,34** 2.80 84.55=0.47 2.67
6 112.60=038** 253 111.44=0.52 2,13
7 133.80=046** 2,56 131.66=0.47 2.07
8 146.50=0.42** 230 144.44=0.60 225

*P=0,95; ** P=0,90.

Studying indicators of growth regularities replace-
ment voung animals of different genotypes (Table 2) it
was found that the average daily gain of heterozygous
amimals Nn by RYR1 gene in the period from 2 to 8
months had increased animals with homozygous
genotype nn by RYE1 gene on 928 g For relative
growth gain differences was absent, but the forming
intensity was present in animals mutant gene carriers
on 0.04. Voltage growth index was on 0.06 higher than
in animals with homozygous dominant genotvpe.
However, the uniformity of growth { Ip) in no carriers
recessive allele amimals was higher on 0.02.

Young pigs of heterozygous genotype Nn by
RYRI1 gene previcusly reached a live weight of 100 kg
on 254 days or 1.51% with less feed on 0.06 feed
units. or 1.95%. Young pigs of homozygous genotype
mn by BEYR1 gene had less thickness of bacon on 0.15
mm or 1.55% (lifetime score) and mcreased perfor-
mance of exterior assessment on 0.11 points or 2.33%.

In addition, voung pigs of homozygous genotype
nn by RYR1 gene tended to increased "muscle cells”
area on 4.33 cm? or 8.6 % at less thickness of bacon
upon the 6 -7% chest vertebra to 0.34 mm or 3.52% at
{ post slaughter evaluation).

Studying the carcass morphological structure we
can observe the tendency of meat content preference on
0.9 %, with a low fat content on 1.0 % and almost the
same bones content. Between these genotvpes it was
found the tendency of fattening | slaughter and meat
qualities preferences in this or that genotype as the dif-
ferences befween genotypes are statistically improba-
ble .

The results of physics and chemical meat and fat
analysis of pigs Peitrain breed (table 3) with different
genotype by EYR1-gene indicate a lack of significant
difference between the groups, but only the tendency of
all meat parameters preferences (pH, tenderness, water-
retaining capacity. colour intensity, losses during heat
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treatment, dry matter content, protein, fat, ash and en-
ergy values) and fat parameters preferences (hygro-
scopic moisture, melting temperature).

Table 2

Performance evaluation of growth regularities replacement voungs

Indicators Groups of animals with different genofypes by
RYRI1-gene
EYR1Nn (n=20) EYR1 nn (n=Y)

Live weight at the age of 60 days . kg 2317020 22 78+0.22
Live weight at the age of 180 days. kg 112,60=058%* 111.44=0.53
The average dailv gain (60-180 days), g 14521527 733,804 17
The relative gain (60-240 days) % 14538 145,50
The intensity of animal’s formation (Af) 0,14 0,18
Indices of voltage growth (In) 0,61 0,67
Uniformuty of growth (1l ) 0,39 0,37
Age for achieving a live weight of 100 kg | days 165.90=0.00 168 44=0 08
Feed expenses, feed unit / kg gain 3.02 3.08
Thickness of bacon , mm 0.70=023 055053
Evaluation of exterior, points

-the development of the longest back muscles 4,72=0.00 483012
-the development of the front and rear hams 4,72=0.09 4,83=0,12
Slaughter vield % 73.33+0.67 73.67+0.89
Half- carcass length |, sm 04 57033 05 00+0,57
Thickness of bacon upon the 6% -7% chest vertebra, 067033 033033

mm

"Muscle cells " area cm? 50,33+1.85 54.66=0.88
Morphological carcass composition %!

- meat 72.67=0.67 73.57=0.53
- fat 14.67+0.33 13.67+0.58
- bones 12 66=0.33 12.76=0.33

Table 3

The results of physics and chemical analyvsis of meat pigs with different genotvpe Peitrain breed by
EYRI- gene (n=3)

Genotype by pH Tender- Water-retaining Colour intensity losses dur-
RYE1- gene ness, sec capacity, e unifs. exfracted . x ing heat
1000 treatment %o
EYRI1Nn 5.83=0.04 13.20=097 58.00=1,00 68.67=483 16.75+0.87
EYRlon 5.72+0.05 12.22=0.76 37.33=1.66 64.06=3.77 17.46=0.99
T5* 5.20-5.80 8.30-12.20 53.00-64.00 51.00-82.00 -
Chemical analysis of meat, fat
Indicators Genotypes by RYR1-gene
EYR1Nn | EYRlnn
Results of meat chemical analysis
Moisture. % 74 27=0 67 74.32=074
Dry matter, % 25.71=0.70 25.68=0.81
Protein. % 22.04=0.51 23.26=0.53
Fat. %% 1.67=0.24* 134+ 022
Ash, % 1.10= 0,03 1.08=0.02
Energy value, fecal 100,58 107.82
Results of fat chemical analysis
Hygroscopic moisture, %o 8,73=0.54 0.75=0.73
Melting point, °C 32.30=025 32.30=0.27
Number of refraction 1.461 1.461

* - Technological standards
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Fattening and meat qualities of voung pigs Peitrain
breed depending on the genotype by MC4E gene were
shown in Table 4, young pigs with heterozygous geno-
tvpe AG by MCA4E gene tended to benefits in live
weight indicators at the age of 2 months. Further by lev-
eling differences in terms of live weight, which was al-
most equal at the age of 6 months, between different
genotypes by MC4E. gene there were no differences in
performance of achieving 100 kg live weight | average
daily gain. However, young pigs of homozygous geno-
tvpe GG by MC4R gene had lower feed costs per gain
unit on .13 feed. units. . had thinner bacon on 0.88 mm
or 8.24 % ( lifetime score) and increased performance
assessment of exterior on 0.54 points or on 12.10 % (

all young pigs of homozygous genotype GG by MC4E
gene without exception. received the highest score for
the longest back muscle development and the front and
rear hams ).

Analysis of fattening and meat young pigs quali-
ties of Peitrain breed depending on polymorphism by
genotype by RYR1 and MC4E. genes showed that the
best fattening qualities were in young pigs heterozy-
gous genotype AGNn that have the lowest age of
achieving a live weight of 100 kg due to higher average
daily growth . GGon and GGNn genotypes have the
least thickness of the bacon and the highest exterior as-
sessment.

Table 4
Fattening and meat qualities of voung pigs Peitrain breed depending on genotvpes by MC4R genes
Indicators Genotypes by MC4E. gene
AA AG GG
n - 13 16
Live weight at the age of 60 days kg 23.15=0.28 22 96=0.19
Live weight at the age of 180 davys. ke 112,38=0.43 112,13=0.48
Age for achieving a live weight of 100 kg | days 166,15+0.99 166,56=081
The average daily gain (60-180 days). g 743 504 47 742 06=4 22
Feed expenses, feed unit / kg gain 312 200
Thickness of bacon . mm 10,690 26%* 081014
Evaluation of exterior, points
-the development of the longest back muscles 446012 5.00
-the development of the front and rear hams 4 46=0.12 5,00
Note - ** P=0,99 (reliability of the difference was calculated to the desired GG genotype)
Fartening and meat qualities of voung pigs Peitrain breed depending on polymorphism by genotyvpes by
RYR]1 and MC4R genes
Indicator | I
Genotype GG on (p=5)
Age for achieving a live weight of 100 kg | days 167,80=0.86
Average daily gain (60-180 days). g 731,67=485
Thickness of bacon, mm 8.40=0.40
Exterior evaluation, points
- the development of the longest back muscle 5,00
- the development of the front and rear hams 5.00
Genotype GG No (n=11)
Age for achieving a live weight of 100 kg . days 166,00=0,65
Average daily gain (60-180 days), g 748 11+3 14%
Thickness of bacon, mm 0.00=0,13
Exterior evaluation, points
- the development of the longest back muscle 5.00
- the development of the front and rear hams 5,
Genotyvpe AG on (n=4)
Age for achieving a live weight of 100 kg | days 167,00=081
Average daily gain (60-180 days). g 744 01=3 08
Thickness of bacon, mm 11.00=0.41**
Exterior evaluation, points
- the development of the longest back muscle 4.62=024
- the development of the front and rear hams 4.62=024
Genotype AG Nn (n=9)
Age for achieving a live weight of 100 kg | days 165,78=0.63
Average daily gain (60-180 days), g 752.67+3,02%*
Thickness of bacon, mm 10.56=0,34*
Exterior evaluation, points
- the development of the longest back muscle 438014
- the development of the front and rear hams 438014
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Conclusions

It was recommended to use DNA swine diagnos-
tics by RYR1 and MC4E. genes as an additional selec-
tion criteria breeding pigs of Peifrain breed for improv-
ing reproductive, fattening and meat qualities.

It was recommended to form a special line in the
herd of Peitrain breed to produce breeding animals with
homozygous genotypes AA, GG by MC4E. gene (for
100% of the desired allele inheritance).
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