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The article presents the results of research of biochemical parameters serum of fattening and meat qualities of young pigs of
different intrabreed differentiation according to the Tyler index, and also calculates the level of correlations between the trait and
economic efficiency of the results of the research. The research was conducted in agricultural formations of Dnipropetrovsk region,
«Jazz» meat-packing plant, research centre of biosafety and ecological control of agro-industrial resources of Dnipropetrovsk State
Agrarian and Economic University and livestock laboratory of the Institute of Grain Crops of NAAS. The object of the study was
young pigs of large white breed. Conditions for feeding and keeping animals of the experimental groups were identical and complied
with zootechnical standards. Evaluation of young pigs for fattening and meat qualities was carried out taking into account the follow-
ing indicators: 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 bacon half of chilled half-carcass, cm
(Methods of evaluation of boars and sows by quality of offspring..., 2005). The economic efficiency of research results (Methodology
for determining economic efficiency..., 1983) and biometric processing of the obtained data (Lakyn, 1990) were carried out according
to generally accepted methods. The strength of the correlations between traits was determined by the Cheddock scale (Sidorova et
al., 2003). It was found that the biochemical parameters of the serum of young pigs of the experimental group correspond to the
physiological norm of clinically healthy animals. The difference between the groups in terms of total protein content is 5.51-4.72%,
urea content - 14.48-18.32%, urea nitrogen content - 13.87-18.76% and creatinine concentration - 10.39-2.50%. Young pigs of the
controlled herd at the age of reaching a live weight of 100 kg, fat thickness at the level of 6-7 thoracic vertebrae and length of chilled
carcass, according to the current Instructions for grading pigs exceed the minimum requirements for the elite class by an average of
14.38%. Taking into account the intra-breed differentiation of young pigs of large white breed according to the Tyler index, it was
found that animals of group | probably outperformed peers of groups Il and Il in average daily live weight gain during the control
period (by 7.35 - 11.49%), age of live weight 100 kg (by 3.54 — 6.33%), the thickness of the fat at the level of 6-7 thoracic vertebrae
(by 11.90 - 20.25%). The pair wise correlation coefficient between the biochemical parameters of blood serum, fattening and meat
qualities of young pigs of large white breed ranges from -0.608 to +0.750. The use of young pigs of group | (Tyler's index ranges
from 155.30 to 182.36 points) provides additional products at the level of +6.03%, and its value is 273.30 UAH / head.
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Relevant issues in working with the population of pigs of
one breed or another are an objective assessment of their pro-
ductive potential and its implementation, provided that animals
are provided with optimal levels of feeding and keeping, as well
as the use of biological markers for early prediction of important
quantitative traits. This is confirmed by the results of research
by domestic and foreign scientists [1-13].

The aim of the work is to study the biochemical pa-
rameters of blood serum, fattening and meat qualities of young
pigs of different intrabreeding differentiation according to the
Tyler index, as well as to calculate the level of correlations
between traits of young white pigs and economic efficiency of
research results.

Materials and methods of research. The experimental
part of the research was conducted in «Druzhba-
Kaznacheyivka» LLC of Dnipropetrovsk region, «Jazz» meat-
packing plant, research center of biosafety and ecological con-
trol of agro-industrial resources of Dnipropetrovsk State Agrari-
an and Economic University and livestock laboratory of the
Institute of Grain Crops NAAS.

Conditions for feeding and keeping animals of the ex-
perimental groups were identical and complied with zootechnical
standards.

Evaluation of young pigs of large white breed for fatten-
ing and meat qualities was carried out taking into account the
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following indicators: 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 bacon half of chilled
half-carcass, cm [14].

Tyler's index (1) (1) and the cost of additional products
(E) (2) were calculated by the following formulas:

Iv=100+ (242 x K) — (4,13 x L) (1
where:

Iv - complex index of fattening and meat qualities,

K - average daily gain of live weight, kg; L - fat thickness
at the level of 6-7 thoracic vertebrae, mm;

242; 4.13 - constant coefficients (quoted in [15]).

In the serum of 5-month-old animals, the content of total
protein (g / 1), urea content (mmol / 1), urea nitrogen content
(mg %) and creatinine concentration (mg %) were determined
[16, 17].

The pair wise correlation coefficient (r), the error of this
biometric indicator (Sr) and the reliability criterion (tr) were calcu-
lated by the following formulas:
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The strength of the correlations between traits was de-
termined by the Chaddock scale (table 1) [18].

Table 1
Cheddock scale for grading the strength of a correlation
Correlation factor value Correlation strength

0,1-0,3 Weak

0,3-0,5 Moderate
0,5-0,7 Noticeable
0,7-0,9 High

0,9-0,99 Very high

The cost of additional products and the main biometric
indicators were calculated according to generally accepted

methods [19, 20].

Results and discussion. Analysis of laboratory studies
shows that the biochemical parameters of the serum of young
pigs of the experimental group correspond to the physiological
norm of clinically healthy animals. Thus, the total protein content
is 81.7 £ 1.64 g / | (Cv = 6.05%), urea content - 5.00 + 0.181
mmol / | (Cv = 18.01%), urea nitrogen content - 9, 61 + 0.584
mg% (Cv = 25.09%), creatinine concentration - 211.50 + 5.750
pmol /1 (Cv = 10.17%).

The results of control fattening showed that the average
daily increase in live weight of young pigs is 787.8 £ 10.99 g
(Cv = 9.26%), the age of reaching a live weight of 100 kg -
177.5 £ 0.786 days (Cv = 2.94% ), the thickness of the fat at the
level of 6-7 thoracic vertebrae - 20.7 £ 0.32 mm (Cv = 10.45%),
the length of the cooled carcass - 96.6 £ 0.32 cm (Sv = 1.71%),
the length of the bacon half of the cooled carcass is 85.6 + 0.59
cm (Cv = 3.56%). Tyler's index ranges from 126.13 to 182.36
points.

The results of studies of biochemical parameters of the
serum of young pigs of large white breeds of different classes of
distribution according to the Tyler index are shown in table 2.

Table 2

Biochemical parameters of blood serum of young pigs of large white breed
of different classes of distribution according to the Tyler index

Tyler index indicators

% index gradation
£ 155,30-182,36 [ 140,83-160,36 | 127,46-140,11
Indicators, units of measurement :g distribution class
5 M | e I M
5 group
o [ [ I
n 3 7 3
. X+ S; 80,00+4,000 84,67+2,185 80,67+2,333
The content of total protein, g /|
0%So 6,92+2,836 3,78+1,010 4,041,655
Cv £Sc,, % 8,653,545 4,46+1,192 5,002,049
X+ Sy 5,730,133 4,90+0,334 4,680,131
Urea content, mmol /| 0+So 0,23+0,094 0,810,216 0,29+0,118
Cv +Sc,, % 4,01£1,643 16,534,419 6,19+2,536
X+ S; 11,03+0,333 9,501,071 8,9610,263
Urea nitrogen content, mg% 0+Ss 0,5740,233 3,21+0,858 0,580,237
Cv +S¢,, % 5,162,114 33,789,032 6,47+2,651
X+ Sy 220,679,667 202,508,321 226,33+1,763
Creatinine concentration, pmol /| 0+So 16,746,860 23,536,291 3,0541,250
Cv £ Sc,, % 7,583,106 11,613,104 1,3420,549

It was found that the difference between the groups in
total protein content is 4.67 (td = 1.02, P> 0.05) -4.00g /1 (d =
1.25, P <0.05, urea content - 0.83 (td = 2.37, P <0.05) - 1.05
mmol / | (td = 3.00, P <0.05), urea nitrogen content - 1.53 (td =
1.36) , P> 0.05) - 2.07 mg% (td = 4.92, P <0.01), creatinine
concentration - 23.53 (td = 2.76, P <0.05) - 5.66 ymol / | (td =
0.57, P> 0.05). The results of the study of fattening and meat
qualities of young pigs of different interbreed differentiation
according to the Tyler index are shown in table 3.

It was found that young pigs of group | outperformed
peers of groups Il and Il in the average daily increase in live
weight during the period of control fattening by 61.7 (td = 2.81, P

<0.01) and 96.4 g (td = 4.46) , P <0.001), the age of reaching a
live weight of 100 kg - 6.3 (td = 4.20, P <0.001) — 11.6 days (td
= 7.16, P <0.001), the thickness of the fat at the level of 6-7
thoracic vertebrae — by 2.5 (td = 4.23, P <0.001) — 4.7 mm (td =
7.46, P <0.001), the length of the cooled carcass - by 0.3 (td =
0, 34, P> 0.05) — 1.3 cm (td = 1.44, P> 0.05), respectively. The
difference between the groups in the length of the bacon half of
the chilled half-carcass ranged from 0.5 (td = 0.32, P> 0.05) to
1.4 cm (td = 1.12, P> 0.05).

The coefficient of variation of serum biochemical pa-
rameters, fattening and meat qualities of young pigs of experi-
mental groups ranges from 1.00 (length of chilled carcass in
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Table 3
Fattening and meat qualities of young pigs of large white breed
of different classes of distribution according to Tyler's index

Tyler Index indicators
index gradation
g8 155,30-182,36 [ 140,83-160,36 [ 127,46-140,11
Indicators, units of measurement 8 distribution class
cc—n’ 2 Mo | Mo I M-
group
| Il Il
n 13 22 9
Average daily gains of live weight during X£S¢ 838,4+20,721 776,7£7,22 742,06,09
the period of control fattening, g 0%Se 57,76+11,347 33,885,110 18,27+4,308
Cv + 5S¢y, % 6,88+1,351 4,340,654 2,460,580
X+ Sy 171,4+1,22 177,7+0,88 183,0+1,07
Age of reaching live weight 100 kg, days 0+So 4,410,866 4,140,624 3,23+0,898
Cv £ Sy, % 2,570,504 2,320,349 1,760,627
. X+ Sy 18,5+0,55 21,0+0,24 23,2+0,32
The thickness of the fat at the level of
6-7 thoracic vertebrae, mm 0+So 1,98+0,388 1,130,170 0,970,228
Cv £ Sy, % 10,702,102 5,38+0,811 4,180,985
n 5 17 4
X £S5 97,0+0,77 96,7+0,42 95,7+0,47
The length of the cooled carcass, cm
0+So 1,730,411 1,75+0,300 0,950,336
Cv £S¢y, % 1,78+0,563 1,80+0,308 1,00+0,354
X +5¢ 85,4+1,32 85,9+0,81 84,5+0,95
The length of the bacon half of the
cooled carcass, cm 0+So 2,960,936 3,340,572 1,910,677
Cv £ Sy, % 3,46+0,391 3,860,662 2,260,801

young pigs of group Ill) to 33.78% (nitrogen urea content in | coefficients between the biochemical parameters of blood se-
young pigs of group II). rum, fattening and meat qualities of young pigs of large white
The results of the calculation of the pair wise correlation | breed are shown in table 4.
Table 4
Pair wise correlation coefficient between biochemical parameters of blood serum, fattening and meat qualities of
young pigs of large white breed

Indicators, units of measurement Biometrics indicator .
" y 57 T Correlation strength
1 0,017%0,1508 0,11 Noticeable
. 2 -0,071%0,1501 0,47 -
The content of total protein, g /1 3 0.013£0,1508 0.09 .
4 0,6650,0841** 7,90 Noticeable
5 0,750%0,0660*** 11,37 High
1 -0,005+0,1508 0,03 -
Urea content, mmol / | 2 ~0,095£0,1495 0,64 —
’ 3 -0,608+0,0951*** 6,40 Noticeable
4 0,418+0,1245** 3,36 Moderate
5 0,7070,0754** 9,37 High
1 0,115+0,1488 0,77 Weak
Urea nitrogen content, mgP% 2 -0,399+0,1268** 3,15 Moderate
’ 3 -0,238+0,1423 1,67 Cnabka
4 0,328+0,1346* 2,44 Moderate-
5 0,430£0,1229* 3,50 Moderate-
1 0,031£0,1507 0,21 -
Creatinine concentration, ymol /| 2 047020, 11757 4,00 Moderate-
' 3 0,094£0,1495 0,63 -
4 -0,600+0,0965*** 6,22 Noticeable
5 -0,411+0,1254** 3,28 Moderate-

Note: 1 - average daily gain of live weight during the period of control fattening; 2 - age of achievement of live weight of 100 kg, days; 3 - fat thickness at the
level of 6-7 thoracic vertebrae, mm; 4 - length of chilled carcass, cm; 5 - length of the bacon half of the cooled carcass, cm; * - P <0.05; ** - P <0.01; ***- P <0.001
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The pair wise correlation coefficient between the bio-
chemical parameters of blood serum, fattening and meat quali-
ties of young pigs of large white breed ranges from -0.608 to
+0.750.

A significant relationship was found between the follow-
ing pairs of features: total protein content x length of chilled
carcass (r = + 0.665), total protein content x length of bacon half
of chilled half carcass (r = + 0.750), urea content x fat thickness
at the level of 6-7 thoracic vertebrae (r = —-0,608) ), creatinine
concentration x age of reaching live weight 100 kg (r = + 0.470),
creatinine concentration x length of chilled carcass (r = -0,600),
creatinine concentration x length of bacon half of chilled carcass
(r = -0,411). The pair wise correlation coefficient between the
Tyler index, fattening and meat qualities of young white pigs
ranges from -0.928 (tr = 44.32; P <0.001) to +0.750; P <0.001).,

urea content x length of chilled carcass (r = + 0,418), urea
content x creatinine concentration x length of bacon half of
chilled half-carcass (r = + 0,707), urea nitrogen content x age of
live weight 100 kg (r = —0,399), urea nitrogen content x length of
chilled carcass (r = + 0,328), urea nitrogen content x length of
bacon half of chilled half-carcass (r = + 0,430

According to the results of calculating the economic effi-
ciency of the use of young pigs of different classes of distribu-
tion according to the Tyler index, it was found that the maximum
increase in additional products was obtained from animals of
group |, namely +6.03% (Table 5).

The cost of additional products received from animals of
these groups is +273.30 UAH. / head

Table 5
Economic efficiency of research results
. Thg average Qaily increase in Iivej weight Addition of additional Cost of additional
Group Index gradations Tyler during the period of control fattening from o products,
3010 100 kg, g products,% UAH / head
General sample 126,13-182,36 787,8+£10,99 - -

Il 127,46-140,11 742,0+6,09 -5,81 -281,15

I 140,83-160,36 776,7+7,22 -1,40 -65,78

| 155,30-182,36 838,4+30,721 +6,03 +273,30

Note: * - the sale price of young pigs at the time of the research was UAH 44.8. per 1 kg of live weight

Conclusions

1. It was found that the biochemical parameters of the
serum of young pigs of the experimental group correspond to
the physiological norm of clinically healthy animals. The differ-
ence between the groups in terms of total protein content is
5.51-4.72%, urea content - 14.48-18.32%, urea nitrogen content
- 13.87-18.76% and creatine concentration - 10.39- 2.50%.

2. Young pigs of the controlled herd at the age of 100
kg, fat thickness at the level of 6-7 thoracic vertebrae and length
of chilled carcass, according to the current Instructions for grad-
ing pigs exceed the minimum requirements for the elite class by
an average of 14.38%.

3. Taking into account the intra-breed differentiation of
young pigs of large white breed according to the Tyler index, it
was found that animals of group | probably outperformed peers
of groups Il and IIl in the average daily live weight gain for the
period of control fattening (7.35 - 11.49 %), age live weight of
100 kg (by 3.54 - 6.33%), the thickness of the fat at the level of
6-7 thoracic vertebrae (by 11.90 - 20.25 %). The difference

between the groups in the length of the chilled carcass and the
length of the bacon half of the chilled half-carcass is 0.96% and
is not significant.

4. The pair wise correlation coefficient between the bio-
chemical parameters of blood serum, fattening and meat quali-
ties of young pigs of large white breed ranges from -0.608 to
+0.750.

5. The use of young pigs of group | (Tyler index ranges
from 155.30 to 182.36 points) provides additional products at
the level of +6.03%, and its cost is 273.30 UAH / head.
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Xanak Bikmop leaHosuv, kaHduOam cinbCcbko20cnodapcakux HayK, 3aeidysay 1abopamopieto meapuHHULYmMea

[epxasHa ycmarosa IHcmumym 3epHosux kynbmyp (LHinpo, YkpaiHa)

BioximiuHi noka3HUKuU cupoeamku kpoei ma ix acoyiamueHull 38’30k 3 8i020digeslbHUMU i M’ICHUMU SIKOCMSMU
MOI00HsIKY ceuHell pi3Hoi HympinopodHoi dughepeHyiayii 3a iHdekcom Talinepa

B cmammi HagedeHo pe3ynbmamu docnidxeHb BiOXIMIYHUX NOKa3HUKIE cuposamKu Kposi 8ideodisenibHUX ma M'ACHUX AKO-
cmel MonodHsAKY ceuHel pisHoi 6HympinopodHoi dughepeHuyiauii 3a iHOexcom Talinepa, @ makox po3paxosaHo pieeHb Kopensuil-
HUX 38’A3Ki8 MiX 03HaKaMU ma eKOHOMIYHy eghekmusHicmb pe3ynbmamie docnidxeHs. [JocnioxeHHs nposedeHo 8 az2podhopmysaH-
Hsix [Hinponempoeckkoi obnacmi, m’acokombiHami «[xas», Haykogo-00cniOHOMYy ueHmpi biobesneku i eKono2iyHo20 KOHMPON
pecypcig ATK [Hinposcbkoeo OepxagHo20 a2papHO-eKOHOMIYHO20 yHigepcumemy ma nabopamopii meapuHHuymea Y IHemumym
3epHosux kynemyp HAAH. O6’ekmom docnidxeHHss 6y MomoOHsIK ceuHel senukoi bifoi nopodu. Ymosu 200ieni ma ympumaHHs
meapuH niddocridnux epyn 6ynu ideHmuyHumu i gidnogidanu 3oomexHiyHum Hopmam. OuiHKy MOMOOHAKY ceuHel 3a gid20digesb-
HUMU | M’ACHUMU SIKOCMAMU NpogoousIu 3 ypaxyeaHHSIM HacCmynHUX NoKa3HuKie: cepedHb0o00b08uUl npupicm Xugoi Macu 3a nepiod
KoHmMposbHoI 8ideodien, e; eik docsieHeHHs xusoi Macu 100 ke, 4ib; moswjuHa wnuky Ha pieHi 6-7 2pyOHUX Xpebuig, MM; 008XUHa
0Xx0nodxeHoi mywi, cM; 008XUHa 6eKOHHOT NoNoBUHU oxonodxeHoi nismywi, cM (Memoduku OuiHKU KHypig | ceUHOMamok 3a siKic-
mi nomomemea..., 2005). EkoHomiyHy echekmugHicmb pesynbmamie docnioxeHb (Memoduka onpedeneHus sKkoHoMuyeckol a¢p-
¢hekmusHocmu..., 1983) ma biomempuyHy 06pobky odepxaHux daHux (fakiH, 1990) nposodunu 3a 3a2anbHONPUUHAMUMU Memo-
Ouxamu. Cuny KopensuiliHux 38’A3Kie MiX 03Hakamu gusHayasu 3a wkanow Yeddoka (Cudoposa ma iH., 2003). BcmaHosneHo, wo
6ioXiMiyHi NOKa3HUKU cuposamku Kpogi MOmoOHsIKy ceuHell niddocnioHoi epynu gidnosidaroms (biionoaivHitl HOpMI KiHIYHO 300po-
8UX meapuH. PisHuus Mix apynamu 3a emicmom 3a2anbHo2o binka cmaHogums 5,51-4,72 %, emicmom ceyosuHu — 14,48-18,32 %,
amicmom asomy ceqyosuHu — 13,87-18,76 % ma koHueHmpauieto kpeamuHuHy — 10,39-2,50 %. MonoOHsik ceuHel NIOKOHMPOLHO-
20 cmada 3a sikom QocseHenHs xueoi macu 100 Ke, MOBWUHOK WNUKY Ha pigHi 6-7 2pyOHUX xpebuie ma G08XUHOK 0XO0M0OKeHOT
myuwi, 32i0H0 ditoyoi IHcmpykuii 3 60HIMysaHHs CBUHEU nepesaxarmb MiHiMasbHi eumoau 00 Knacy efima 8 cepedHbomy Ha 14,38
%. 3 ypaxysaHHaM 8HympinopodHoi dugheperuiauii MonodHsKy ceuHel 8enukoi 6inoi nopodu 3a iHdekcom Talinepa 8CmaHo8/IEHO,
wo meapuHu | epynu gipoeidHo nepesaxanu posecHukie Il ma lll epyn 3a cepedHb000608uM NPUPOCMOM XUBOI Macu 3a nepiod
KoHmMponbHoi 8ideodieni (Ha 7,35 — 11,49 %), sikom docsieHeHHs xusoi macu 100 k2 (Ha 3,54 — 6,33 %), moswjuHoOK WnUKy Ha pieHi
6-7 epydHux xpebuie (Ha 11,90 — 20,25 % ). KoegpiuieHm napHoi kopensauii MiX GioxiMiyHUMU noKasHUKaMu cupogamku Kpoei,
8i0200i8€IbHUMU | M’ICHUMU SIKOCMSAMU MOTOOHSIKY C8UHel 8enukoi 6inoi nopodu Konugaembcs y Mexax 8i0 mexax 8id —0,608 0o
+0,750. BukopucmaHHs MonodHsKy ceuHell | epynu (iHOekc Talinepa konusaembcs y mexax 6id 155,30 do 182,36 banis) 3abesne-
yye o0epxaHHs 000amkogoi npodykuii Ha pieHi +6,03 %, a if sapmicms dopigHioe 273,30 apH./2on.

Knroyoei cnoea: monodHsk ceuHel, bioXiMiyHi NoKa3HUKU CUposamKu Kpogi, 8i0200i6efibHi ma M’ACHI aKocmi, iHAeKe, MiH-
nugicms, Kopenauis

[ata HapgxomkeHHs oo pepakyii: 10.07.2021 p.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcutety

18

Cepis «TBapuHHULTBOY, BUNyck 3 (46), 2021


https://www.ncbi.nlm.nih.gov/pmc/articles/

