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PHYSICO-CHEMICAL PROPERTIES OF MUSCLE TISSUE OF YOUNG PIGS AND THEIR
RELATIONSHIP WITH CERTAIN BIOCHEMICAL INDICATORS OF BLOOD SERUM

V. I. Khalak, S. Ye. Cherniavs’kiy, P. T. Chegorka
SE Institute of Grain Crops of National Academy of Agrarian Sciences, 14, Volodymyr Vernadskyi Str.,
Dnipro, 49027, Ukraine

The article presents the results of studies of the physicochemical properties of the muscle tissue of
young pigs of the large white breed, taking into account their intrabreed differentiation by some biochemical
parameters of blood serum, and the correlation links between the signs are determined.

The control fattening of young pigs of large white breed was carried out in the conditions of the farm
according to the "Methodology for assessing boars and sows for the yield of offspring in the minds of
breeding plants and breeding reproducers”. In the blood serum of 5-month-old animals, the cholesterol
content (mmol/l) and the concentration of total lipoproteins (mg%) were determined. The physicochemical
properties of the longest back muscle (m. Longissimus dorsi) were studied taking into account the following
indicators: "water-holding capacity, %", "active acidity 24 hours after slaughter (pH), acidity units", "color
intensity, units extract x 1000", "tenderness, s "and" losses during heat treatment, %". Biometric processing
of the obtained data was carried out according to generally accepted methods using the Data Analysis
software module in Microsoft Excel.

It was found that the biochemical parameters of blood serum (cholesterol content (mmol/l) and the
concentration of total lipoproteins (mg %) in young pigs of the Large White breed correspond to the
physiological norm of clinically healthy animals. The number of samples of the longissimus dorsi muscle (m.
Longissimus dorsi) of the category "high quality "according to the indicators"” tenderness, s "and" water-
holding capacity, % "is 9.09 %, according to the" color intensity, units. x 1000" — 18.18 %. Reliable coef-
ficients of pair correlation are established between the following pairs of signs: concentration of total
lipoproteins x active acidity 24 hours after slaughter (pH) (+0.618), concentration of total lipoproteins x
water-holding capacity (+0.712), cholesterol content x tenderness (+0.726), cholesterol content x losses
during heat treatment (+0.784).
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Selection work in the pig breeding indus-
try provides for an increase in the reproductive
qualities of sows and boars — producers, fat-
tening and meat qualities of their offspring. An
important issue remains the problem of impro-
ving the quality composition of meat and lard.
To solve this issue, a number of methods are
used in zootechnics, namely: improving the qua-
lity of feed, intensive use of breeding boars,
from which offspring with high water holding
capacity, color intensity, fat and protein content,
and more are obtained. At the same time, the

Author information:

search for effective biological markers for pre-
dicting the physico-chemical properties and che-
mical composition of the muscle tissue of young
pigs of different breeds, types and lines remains
relevant [1-8].

The aim of the work — is to study the phy-
sicochemical properties of the muscle tissue of
young pigs of the Large White breed, taking
into account their intrabreed differentiation by
some biochemical parameters of blood serum
and to determine the level of correlations bet-
ween the traits.
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Material and methods. The studies were
carried out in the conditions breeding farms of
the Dnipropetrovsk region (2017-2019), LLC
AF «Dzerzhinets», Dnipropetrovsk region, LLC
«Globinsky» meat-packing plant, Poltava regi-
on, research center for biosafety and environ-
mental control of agro-industrial complex re-
sources of Dnieper State Agrarian and Econo-
mic University, laboratory of zoochemical ana-
lysis of the Institute of Pig Breeding and AIP
NAAS, animal husbandry laboratory of the
State Institution Institute of Grain Crops NAAS
of Ukraine. The work was carried out according
to the program of scientific research of the Na-
tional Academy of Agrarians Sciences No. 30
«Pig breeding».

The control fattening of young pigs of lar-
ge white breed was carried out in the condi-
tions of the farm according to the "Methodolo-
gy for the assessment of knurs and sows for the
yield of offspring in the minds of breeding
plants and breeding reproducers” [9]. In the blo-
od serum of 5-month-old animals, the cholesterol
content (mmol/l) and the concentration of total
lipoproteins (mg%) were determined [10, 11].

The physicochemical properties of the
longissimus dorsi muscle (m. Longissimus dor-
si) were studied taking into account the follo-
wing indicators "water-holding capacity, %",
"active acidity 24 hours after slaughter (pH),
acidity units", "color intensity, units. ext. x
1000 "," tenderness, s" and "losses during heat
treat-ment” [12, 13].

The pair correlation coefficient (r) bet-
ween the physicochemical properties of muscle
tissue and the biochemical parameters of blood
serum, the error of the pair correlation coeffi-
cient (S;) and the criterion for the reliability of
the pair correlation coefficient (t;) were calcu-
lated using the formulas:

o XY
XTI
CX~Cy
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tr=s—, (3

Biometric processing of the obtained da-
ta was carried out according to the method of
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G. F. Lakin [14] using the Data Analysis sof-
tware module in Microsoft Excel.

Results of research. It was found that the
biochemical parameters of blood serum corres-
pond to the physiological norm of clinically he-
althy animals. Thus, the cholesterol content in
the blood serum of young pigs in the experi-
mental group (n = 12) is 1.99 £+ 0.267 mmol/I
(Cv = 44.45 %), the concentration of total lipo-
proteins is 805.84 £ 33.699 mg% (Cv = 13.87 %).

Analysis of the data obtained shows that
in the muscle tissue samples of young pigs, the
water-holding capacity is 59.19 + 1.647 %
(Cv = 9.23 %), the active acidity (pH) is 5.63 +
0.021 acidity units (Cv = 1.26 %), color inten-
sity — 74.09 £ 3.393 units. ext. 4 1000 (Cv =
15.19 %), tenderness — 9.43 + 0.459 s (Cv =
16.17 %), losses during heat treatment — 22.62 +
0.976 % (Cv = 14.32 %).

The results of studies of the physicoche-
mical properties of the muscle tissue of young
pigs of the Large White breed, taking into ac-
count their intrabreed differentiation in terms of
cholesterol content and the concentration of
total lipoproteins in the blood serum, are shown
in Table 1-2.

It was found that the maximum indicator
of the water-holding capacity of the longissimus
dorsi muscle was characteristic of animals in
which the cholesterol content varied from 1.29
to 1.31 mmol/l (61.68 + 0.925 %), active acidity
24 hours after slaughter (pH) (5.64 = 0.030 units
of acidity) and color intensity (78.14 & 4.442 units
of ext. 4 1000) — from 1.57 to 2.00 mmol/l, ten-
derness (11.47 £ 1.495 s) and loss at heat treat-
ment (26.49 + 3.995 %) — from 2.42-4.47 mmol/Il
(Table 1).

The difference between animals of diffe-
rent classes of distribution in terms of serum
cholesterol content (M*, M") in terms of the wa-
ter-holding capacity of the longissimus dorsi
was 5.43 % (td = 3.79; P <0.05), tenderness —
2.70 s (td = 1.81; P> 0.05), losses during heat
treatment — 4.67 % (td = 1.14; P> 0.05). The
difference between the groups (M*, M°, M) in
terms of “active acidity 24 hours after slaughter
(pH), acidity units” and “color intensity, units.
ext. x 1000 "varied from 1.24 (td = 1.55; P>
0.05) to 14.25 % (td = 1.49; P> 0.05).

The results of studies of the physicoche-
mical properties of the muscle tissue of young
pigs, taking into account their differentiation by
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1. Physical and chemical properties of muscle tissue of sapling of pigs of large white breed
taking into account their intrabreed differentiation on maintenance of cholesterol in the blood serum
(deviation from the mean value of sign — 0,54y)

Maintenance of cholesterol, mmol/I
_ Biometric | 242447 | 157200 | 129-131
Signs, metages indexes Distributing class
M* M° M
N 3 5 3
Water-holding capacity, % X +SX 56,25+ 1,105 | 59,31+2,509 | 61,680,925
Cv, % 2,78 £ 0,926 11,20 + 2,240 2,18 +0,726
Active acidity 24 hours after X +Sx 5,57 + 0,035 5,64 + 0,030 5,64 + 0,035
slaughter (pH), unit of acidity Cv, % 0,89+0,296 | 1,41+0,282 | 0,88+0,293
Color intensity, units. ext. ¥ 1000 X £5X 67,00+6,000 | 78,14+4,442 | 67,005,000
Cv, % 12,67+ 4,233 | 15,04+ 3,008 | 18,36+ 6,120
Losses at heat treatment, % X +Sx 26,49+ 3,995 | 21,74+0,912 | 21,82+0,850
Cv, % 21,32+ 7,106 | 11,10+2,220 | 54,51 + 18,180
Tenderness, s X +Sx | 11,47+1495 | 9,03+0,448 | 8,77+0,020
Cv, % 18,42 £ 6,140 | 13,14 + 2,628 0,32+ 0,106

the concentration of total lipoproteins in the blo-
od serum, indicate that animals of the M" class
exceeded their peers of the M™ class in terms of
water holding capacity by 8.96 % (td = 3.50;
P < 0.05), active acidity 24 hours after slaugh-
ter (pH) — by 0.1 acidity units (td = 2.70;
P>0,05) 0.05), color intensity — by 12.95 units.
ext. 4 1000 (td = 1.87; P> 0.05) (Table 2).
The maximum rate of "loss during heat treat-
ment, %" (23.77 = 1.103 %) was found in ani-

mals with a concentration of total lipoproteins
of 802.49-834.59 mg% (distribution class M°).
«Tenderness, s» — 635.29-715.49 mg% (distri-
bution class M").

The coefficient of variability (Cv, %) of
the physicochemical properties of the muscle
tissue of young pigs, taking into account their
differentiation by the content of cholesterol and
the concentration of total lipoproteins, varies
from 0.32 (indicator "tenderness, s", the class of

2. Physical and chemical properties of muscular tissue of sapling of pigs of large white breed taking
into account their intrabreed differentiation on the concentration of general lipoproteid
in the whey of blood (deviation from the mean value of sign — 0,674 y)

Concentration of general lipoproteid, mg%
Sians. metages Biometric | 864,29-957,47 | 802,49-834,59 | 635,29-71549
gns, g indexes Distributing class

M’ M° M

n 5 3 3
Water-holding capacity, % X +Sx | 6308+2185 | 59,98+0,776 | 54,12+ 1,345
Cv, % 7,74 £ 2,449 2,24 £ 0,746 4,97 £ 1,656
Active acidity 24 hours after X +Sx 5,68 + 0,033 5,59 + 0,013 5,58 + 0,020
slaughter (pH), unit of acidity Cv, % 1,29+0,408 | 0,41+0,136 | 0,72+0,240
Color intensity, units. ext. 1 1000 X £ SX 80.20+£3,397 | 69,00+7,000 | 67,25+6,032
Cv, % 9,47 + 2,996 17,57 +£5,856 | 17,94 + 5,980
Losses at heat treatment, % X +Sx 21,19+0,280 | 23,77 +1,103 | 23,56+ 2,554
Cv, % 2,95+ 0,933 8,04 £ 2,680 21,68 £7,226
Tenderness, s X +Sx | 929+0523 | 832+0,466 | 10,27 +0,925
Cv, % 20,60 £ 6,518 9,71 £ 3,236 18,02 + 6,006
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distribution by the content of cholesterol in the
blood serum — M) up to 54.51 % (indicator "loss
during heat treatment, %", class of distribution
by the content of cholesterol in blood serum —
M).

Significant pair correlation coefficients
were established between the following pairs of
signs: concentration of total lipoproteins x
active acidity 24 hours after slaughter (pH) —
+0.618 £+ 0.2486 (tr = 2.48), concentration of
total lipoproteins. 4 water-holding capacity +
0.712 £ 0, 2220 (t, = 3.20), cholesterol content x
tenderness — +0.726 + 0.2174 (t, = 3.33), cho-
lesterol content x loss during heat treatment —
+0.784 £ 0.1963 (t, = 3.99).

The paired correlation coefficient between
the biochemical parameters of the blood serum
of young pigs in the experimental group "cho-
lesterol content, mmol/I" and "concentration of
total lipoproteins, mg%" is characterized as
average in strength and opposite in direction
(0.495 + 0.2748).

Conclusions

1. The studies carried out have established
that the biochemical parameters of blood serum
(cholesterol content (mmol/l) and the concent-
ration of total lipoproteins (mg%) of young pigs
of large white breed correspond to the physio-
logical norm of clinically healthy animals.

2. The number of samples of the longest
muscle of the back (m. Longissimus dorsi) of
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the category "high quality™ in terms of "tender-
ness, s" and "water-holding capacity, %" is
9.09 %, according to "color intensity, units. ext.
x 1000 " —18.18 %.

3. Reliable paired correlation coefficients
have been established between the following
pairs of signs: concentration of total lipoproteins
x active acidity 24 hours after slaughter (pH)
(+0.618), concentration of total lipoproteins x
water-holding capacity (+0.712), cholesterol
content x tenderness (+0.726), cholesterol con-
tent U heat treatment loss (+0.784).

4. Based on the data obtained, we propose
to improve the physicochemical properties of
the muscle tissue of young pigs:

- systematically keep records of the quality
of pork obtained from breeding boars and sows
of different genealogical lines and families;

- to assess the physicochemical properties
of the muscle tissue of young pigs, use classical
research methods and biological markers of the
specified group of signs.

- in order to improve the physicochemical
properties of the muscle tissue of young pigs
("active acidity 24 hours after slaughter (pH),
acidity units", "water-holding capacity, %", "ten-
derness, s", "losses during heat treatment, %") use
biochemical parameters of blood serum (cho-
lesterol content, mmol/l, concentration of total
lipoproteins, mg%), (r =-0.584 — +0.784).
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Konmponvholii omxopm MONOOHsIKG céumeli KpynHou 0enoil nopoovl nposooutu coeiacho «Memoouku
OYIHKU KHYPIB i CBUHOMAMOK 3d SKICMIO NOMOMCMBA 8 YMOBAX NAEMIHHUX 3A600i8 i NIEMIHHUX PEeNnpoOYVK-
mopigy. B cvlgopomke Kpogu 5-MeCSUHbIX HCUBOMHBIX ONPEOeANU COOEPAHCAHUE XONeCMepona (MMOab/1) U
KOHYEHMpayuo oouux 1unonpomeudos (me%). Quzuxo-xumuieckue coUCmaea OnuHHeulet] Moluiybl CNUHbL
(m. longissimus dorsi) usyuanu ¢ yuemom caedyiowux nokazameneil «8iazoy0eprcusarouds CHOCOGHOCMb,
%», «aKmueHas KUCIOmHocms yepe3 24 uaca nocie yoos (pH), eounuy xuciomuocmuy, «UHMEHCUBHOCHb
okpacku, ed. excm. x 1000y, «HesxucHocmyv, c» U «nomepu npu mepmuieckou oopabomke, %o». buomem-
puyeckyro 06pabomky noy4eHHbIX OAHHBIX NPOBOOUNU NO OOWENPUHAMBIM MEMOOUKAM C UCNONb30BAHUEM
npopamMmHo20 mooyna «Aunanus oannvixy 6 Microsoft Excel.

Yemanoeneno, umo obuoxumuueckue noxaszamenu Cvl8OPOMKU KpOSU (codepoicanue XoJecmepond
(MMOAL/T) U KOHYeHmMpayus oowux IUnONpomeudos (Me%) y Moa00HIKA CEUHEl KpYnHou 0enol nopooul
coomeemcmeyom QuU3UOI02UYEeCcKOU HOpMe KIUHUYeCKU 300poguix dicusomuvlx. Konuuecmso obpasyos
Oonunnetiwmen Moyl cnunbl (M. longissimus dorsi) xameeopuu «evicokoe kawecmeo» nO HOKA3AMENIM
KHENCHOCMb, C» U «8lazoydepacusaowas cnocobnocms, %y cocmaegisiem 9,09 %, no «unmencugHocms
oxpacku, eo. excm. x 1000» — 18,18 %. Jlocmogepuvie koapuyuenmovl naprotl Koppersiyuu yCmaHos1eHbl
MedHCOy CRedyroumumMu napamu NPU3HAKOS: KOHYEHMpayus oOwWux Iunonpomeudos X aKmueHas KUCiom-
Hocmb uepes 24 waca nocne ybos (pH) (+0,618), xonyenmpayus obwux nunonpomeudos x 61azoyoep-
arcusarowas cnocobrnocmo (+0,712), codeporcanue xonecmepona x mexcnocmo (+0,726), codepowcanue
Xonecmepona x nomepu npu mepmudeckou oopabomre (+0,784).

Knwouesvie cnosa: mviuyvl, mKaHb, MOIOOHAK C8UHEl, KPOBb, OUOXUMUYecKue NnoKazameiu, Cbl8o-
pomka.

YK 636.4.082.43

Xanak B. I, Yepnaecokuit C. €., Hecopka Il. T. Dizuko-ximiuni enacmueocmi m’a3060i mKaHUHU MOJ100-
HAKY CUHell ma ix 36'A30K 3 0eAKUMU DIOXIMIYHUMU NOKA3HUKAMU CUPOBAMKU KPOGI.

3epnosi kynomypu. 2020. T. 4. Ne 2. C. 372-377.

Heporcasna ycmanosa Incmumym 3epnosux kynomyp HAAH, éya. Boaooumupa Bepuaocvkoeo, 14,
M. [uinpo, 49027, Yxpaina

Hageodeni pezynomamu docnioscenv Qizuxo-ximiunux eracmugocmeil M'a30801 MKAHUHU MOTOOHAKY
ceumell 8enuKoi 010l nopoou 3 YypaxyeauHsaM ix 6HYMPIUHbONOPOOHOI Jughepenyiayii 3a deskumu OIOXi-
MIYHUMU NOKABHUKAMU CUPOBAMKU KPOBI | BU3HAUEH] KOPeNAYIlHI 36 A3KU MidiC O3HAKAMU.

Koumponvhy 6i0200i6110 MOIOOHAKY ceuHell eaukoi 0inoi nopoou npoeoounu 8ionogiono 0o «Me-
MOOUKU OYIHKU KHYPI8 U CEUHOMAMOK 34 AKICMIO HOMOMCMEA 8 YMOBAX WIEMIHHUX 3080018 [ NieMIHHUX
penpooykmopie». Y cuposamyi Kposi S5-MICSAUHUX MEAPUH GUHAYAIU SMICH XONECMepony (MMOAb/) i
KOHYeHmpayito 3a2anbHux ainonpomeioie (me%s). Dizuxo-ximiuHi 61acmugocmi HAll008UL020 M3y CRUHU (M.
Longissimus dorsi) euguanu 3 ypaxysanHam HACMYNHUX NOKAZHUKIG: «B0A020YMpUMyOYa 30amHicmo, %oy,
«aKmueHa Kuciomuicme uepes 24 2odunu nicas 3aborn (pH), oounuys kuciomumocmiy, «iHMEHCUBHICMb
3abapenenns, 00. excm. X 1000y, «uigcnicms, cex.» i «empamu npu mepmiunii 06pooyi, %». biomempuuny
00pOOKY OMpUMAHUX OAHUX NPOBOOUTU 34 3A2ATbHONPULIHAMUMU MEMOOUKAMU 3 BUKOPUCMAHHAM NpO2-
pamro2o moodyas «Ananiz oanuxy 6 Microsoft Excel.

Bcmanoeneno, wo 6ioximiuni nokasHuku cupoeamxu Kpoei (emicm xorecmepony (MMOAb/1) i KOH-
yenmpayis 3a2aibHUX J1inonpomeioie (Me%) y MoaoOHAKY ceumell @eauxoi 6inoi nopodu 6ionogioaromo
hizionociuniti Hopmi KIiHIUHO 300posux meéapur. Kinvkicmo 3paskie natioosuiozo m'szy cnunu (m. Longis-
simus dorsi) kamezopii «8UCOKA AKICMbY 34 NOKAZHUKAMU «HIJICHICMb, CEK.» | «8ONI020YMPUMyoua 30am-
nicms, %» cmanosums 9,09 %, «inmencusnicmo 3abapenenns, 00. excm. x 1000» — 18,18 %. [JocmosgipHi
Koe@iyienmu naproi Kopensayii 6CIMAHOBIeH] MIdC HACMYNHUMU NAPAMU O3HAK: KOHYEHMPAYis 3042aibHUX
ainonpomeioie X axmueHa KUciomuicme yepez 24 2o0unu nicia 3abow (pH) (+0,618), xonyenmpayis
CRinbHUX Jainonpomeiodie X eonocoympumyroua 3oamuicmv (+0,712), emicm xonecmepony X HidcHiCmb
(+0,726), emicm xonecmepony X empamu npu mepmiuniti oopooyi (+0,784).

Kntrouoei cnosa: ym’s3u, mxanuna, MOIOOHAK C8UHell, KpO8, OIOXIMIYHI HOKASHUKU, CUPOBAMKA.
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