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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 х 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. х 1000" – 18.18 %. Reliable coef-

ficients of pair correlation are established between the following pairs of signs: concentration of total 

lipoproteins х active acidity 24 hours after slaughter (pH) (+0.618), concentration of total lipoproteins х 

water-holding capacity (+0.712), cholesterol content х tenderness (+0.726), cholesterol content х 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 

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. 
___________________________________       

         Author information: 

         Khalak Viktor Ivanovych, cand.  of agricultural sciences sciences, senior researcher, head of   the livestock 

laboratory,  e-mail: v16kh91@gmail.com,  https://orcid.org/0000-0002-4384-6394 

         Cherniavs’kiy Stanislav Yevgenovych, сand. of аgricultural  sciences,  leading researchero the livestock 

laboratory,   e-mail:izkzoo3337@gmail.com,  https://orcid.org/0000-0001-7073-338Х 

         Chegorka Petro Tymofiiovych, senior researcher of the laboratory of  the livestock  laboratory,   

 e-mail: bairak0457@gmail.com,   https://orcid.org/0000-0001-7780-9578 



      Зернові культури. Том 4. № 2. 2020. С. 372–377         https://doi.org/10.31867/2523-4544/0146 373 

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 AІP 

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. х  

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 (Sr) and the criterion for the reliability of 

the pair correlation coefficient (tr) were calcu-

lated using the formulas: 
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Biometric processing of the obtained  da-

ta was  carried out according  to  the  method  of  

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/l 

(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. Ч 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. Ч 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/l 

(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

0
, M

-
) in 

terms of “active acidity 24 hours after slaughter 

(pH), acidity units” and “color intensity, units. 

ext. х 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 – 0,5Чу) 
 

Signs, metages 
Biometric 

indexes 

Maintenance of cholesterol, mmol/l 

2,42–4,47 1,57–2,00 1,29–1,31 

Distributing class 

М
+
 М

0
 М

-
 

Water-holding capacity, % 

N 3 5 3 

 xS  56,25 ± 1,105 59,31 ± 2,509 61,68 ± 0,925 

Сv, % 2,78 ± 0,926 11,20 ± 2,240 2,18 ± 0,726 

Active acidity 24 hours after 

slaughter (pH), unit of acidity 
 xS  5,57 ± 0,035 5,64 ± 0,030 5,64 ± 0,035 

Сv, % 0,89 ± 0,296 1,41 ± 0,282 0,88 ± 0,293 

Color intensity, units. ext. Ч 1000  xS  67,00 ± 6,000 78,14 ± 4,442 67,00 ± 5,000 

Сv, % 12,67 ± 4,233 15,04 ± 3,008 18,36 ± 6,120 

Losses at heat treatment, %  xS  26,49 ± 3,995 21,74 ± 0,912 21,82 ± 0,850 

Сv, % 21,32 ± 7,106 11,10 ± 2,220 54,51 ± 18,180 

Tenderness, s  xS  11,47 ± 1,495 9,03 ± 0,448 8,77 ± 0,020 

Сv, % 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. Ч 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
0
). 

«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 – 0,67Ч у) 
 

Signs, metages 
Biometric 

indexes 

Concentration of general lipoproteid, mg% 
864,29–957,47 802,49–834,59 635,29–715,49 

Distributing class  

М
+
 М

0
 М

-
 

Water-holding capacity, % 

n 5 3 3 

 xS  63,08 ± 2,185 59,98 ± 0,776 54,12 ± 1,345 

Сv, % 7,74 ± 2,449 2,24 ± 0,746 4,97 ± 1,656 

Active acidity 24 hours after 

slaughter (pH), unit of acidity 
 xS  5,68 ± 0,033 5,59 ± 0,013 5,58 ± 0,020 

Сv, % 1,29 ± 0,408 0,41 ± 0,136 0,72 ± 0,240 

Color intensity, units. ext. Ч 1000  xS  80,20 ± 3,397 69,00 ± 7,000 67,25 ± 6,032 

Сv, % 9,47 ± 2,996 17,57 ± 5,856 17,94 ± 5,980 

Losses at heat treatment, %  xS  21,19 ± 0,280 23,77 ± 1,103 23,56 ± 2,554 

Сv, % 2,95 ± 0,933 8,04 ± 2,680 21,68 ± 7,226 

Tenderness, s  xS  9,29 ± 0,523 8,32 ± 0,466 10,27 ± 0,925 

Сv, % 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 х 

active  acidity 24  hours  after slaughter (pH) – 

+0.618 ± 0.2486 (tr = 2.48), concentration of 

total lipoproteins. Ч water-holding capacity + 

0.712 ± 0, 2220 (tr = 3.20), cholesterol content х 

tenderness – +0.726 ± 0.2174 (tr = 3.33), cho-

lesterol content х loss  during  heat  treatment – 

+0.784 ± 0.1963 (tr = 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/l" 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 

the category "high quality" in terms of "tender-

ness,  s" and  "water-holding  capacity,  %"  is 

9.09 %, according to "color intensity, units. ext. 

х 1000 " – 18.18 %. 

3. Reliable paired correlation coefficients 

have been established between the following 

pairs of signs: concentration of total lipoproteins 

х active acidity 24 hours after slaughter (pH) 

(+0.618), concentration of total lipoproteins х 

water-holding capacity (+0.712), cholesterol 

content х tenderness (+0.726), cholesterol con-

tent Ч 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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Изложены результаты исследований физико-химических свойств мышечной ткани молодняка 

свиней крупной белой породы с учетом их внутрипородной дифференциации по некоторым биохи-

мическим показателям сыворотки крови и установлена корреляционная связь между признаками. 
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Контрольный откорм молодняка свиней крупной белой породы проводили согласно «Методики 

оцінки кнурів і свиноматок за якістю потомства в умовах племінних заводів і племінних репродук-

торів». В сыворотке крови 5-месячных животных определяли содержание холестерола (ммоль/л) и 

концентрацию общих липопротеидов (мг%). Физико-химические свойства длиннейшей мышцы спины 

(m. longissimus dorsi) изучали с учетом следующих показателей «влагоудерживающая способность, 

%», «активная кислотность через 24 часа после убоя (рН), единиц кислотности», «интенсивность 

окраски, ед. екст. х 1000», «нежность, с» и «потери при термической обработке, %». Биомет-

рическую обработку полученных данных проводили по общепринятым методикам с использованием 

программного модуля «Анализ данных» в Microsoft Excel. 

Установлено, что биохимические показатели сыворотки крови (содержание холестерола 

(ммоль/л) и концентрация общих липопротеидов (мг%) у молодняка свиней крупной белой породы 

соответствуют физиологической норме клинически здоровых животных. Количество образцов 

длиннейшей мышцы спины (m. longissimus dorsi) категории «высокое качество» по показателям 

«нежность, с» и «влагоудерживающая способность, %» составляет 9,09 %, по «интенсивность 

окраски, ед. екст. х 1000» – 18,18 %. Достоверные коэффициенты парной корреляции установлены 

между следующими парами признаков: концентрация общих липопротеидов х активная кислот-

ность через 24 часа после убоя (рН) (+0,618), концентрация общих липопротеидов х влагоудер-

живающая способность (+0,712), содержание холестерола х нежность (+0,726), содержание 

холестерола х потери при термической обработке (+0,784).  

Ключевые слова: мышцы, ткань, молодняк свиней, кровь, биохимические показатели, сыво-

ротка.  

 
УДК 636.4.082.43 

Халак В. І., Чернявський С. Є., Чегорка П. Т. Фізико-хімічні властивості м’язової тканини молод-
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  Наведені результати досліджень фізико-хімічних властивостей м'язової тканини молодняку 

свиней великої білої породи з урахуванням їх внутрішньопородної диференціації за деякими біохі-

мічними показниками сироватки крові і визначені кореляційні зв'язки між ознаками. 

Контрольну відгодівлю молодняку свиней великої білої породи проводили відповідно до «Ме-

тодики оцінки кнурів и свиноматок за якістю потомства в умовах племінних заводів і племінних 

репродукторів». У сироватці крові 5-місячних тварин визначали вміст холестеролу (ммоль/л) і 

концентрацію загальних ліпопротеїдів (мг%). Фізико-хімічні властивості найдовшого м'язу спини (m. 

Longissimus dorsi) вивчали з урахуванням наступних показників: «вологоутримуюча здатність, %», 

«активна кислотність через 24 години після забою (рН), одиниць кислотності», «інтенсивність 

забарвлення, од. екст. х 1000», «ніжність, сек.» і «втрати при термічній обробці, %». Біометричну 

обробку отриманих даних проводили за загальноприйнятими методиками з використанням прог-

рамного модуля «Аналіз даних» в Microsoft Excel. 

Встановлено, що біохімічні показники сироватки крові (вміст холестеролу (ммоль/л) і кон-

центрація загальних ліпопротеїдів (мг%) у молодняку свиней великої білої породи відповідають 

фізіологічній нормі клінічно здорових тварин. Кількість зразків найдовшого м'язу спини (m. Longis-

simus dorsi) категорії «висока якість» за показниками «ніжність, сек.» і «вологоутримуюча здат-

ність, %» становить 9,09 %,  «інтенсивність забарвлення, од. екст. х 1000» – 18,18 %. Достовірні 

коефіцієнти парної кореляції встановлені між наступними парами ознак: концентрація загальних 

ліпопротеїдів х активна кислотність через 24 години після забою (рН) (+0,618), концентрація 

спільних ліпопротеїдів х вологоутримуюча здатність (+0,712), вміст холестеролу х ніжність 

(+0,726), вміст холестеролу х втрати при термічній обробці (+0,784). 

Ключові слова: м’язи, тканина, молодняк свиней, кров, біохімічні показники, сироватка.  

 

 


