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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 (Lakуn, 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 I probably outperformed peers of groups II and III 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 I (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 

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 (I) (1) and the cost of additional products 
(E) (2) were calculated by the following formulas: 

 
Іv =100 + (242 × К) – (4,13 × L)                 (1) 

where: 
Іv - complex index of fattening and meat qualities, 
К - 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 / l), urea content (mmol / l), 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 / l (Сv = 6.05%), urea content - 5.00 ± 0.181 
mmol / l (Сv = 18.01%), urea nitrogen content - 9, 61 ± 0.584 
mg% (Сv = 25.09%), creatinine concentration - 211.50 ± 5.750 
μmol / l (Сv = 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 
(Сv = 9.26%), the age of reaching a live weight of 100 kg - 
177.5 ± 0.786 days (Сv = 2.94% ), the thickness of the fat at the 
level of 6-7 thoracic vertebrae - 20.7 ± 0.32 mm (Сv = 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 (Сv = 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 

Indicators, units of measurement 

B
io

m
et

ric
 in

di
ca

to
rs

 Tyler index indicators 

index gradation 

155,30-182,36 140,83-160,36 127,46-140,11 

distribution class 

М+ М0 М- 

group 

І ІІ ІІІ 

The content of total protein, g / l 

n 3 7 3 

X
SХ   80,00±4,000 84,67±2,185 80,67±2,333 

σ±Sσ 6,92±2,836 3,78±1,010 4,04±1,655 

%,CvSСv   8,65±3,545 4,46±1,192 5,00±2,049 

Urea content, mmol / l 
X

SХ   5,73±0,133 4,90±0,334 4,68±0,131 

σ±Sσ 0,23±0,094 0,81±0,216 0,29±0,118 

%,CvSСv   4,01±1,643 16,53±4,419 6,19±2,536 

Urea nitrogen content, mg% 
X

SХ   11,03±0,333 9,50±1,071 8,96±0,263 

σ±Sσ 0,57±0,233 3,21±0,858 0,58±0,237 

%,CvSСv   5,16±2,114 33,78±9,032 6,47±2,651 

Creatinine concentration, μmol / l  
X

SХ   220,67±9,667 202,50±8,321 226,33±1,763 

σ±Sσ 16,74±6,860 23,53±6,291 3,05±1,250 

%,CvSСv   7,58±3,106 11,61±3,104 1,34±0,549 
 

It was found that the difference between the groups in 
total protein content is 4.67 (td = 1.02, P> 0.05) - 4.00 g / l (td = 
1.25, P <0.05, urea content - 0.83 (td = 2.37, P <0.05) - 1.05 
mmol / l (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 μmol / l (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 I outperformed 
peers of groups II and III 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 

Indicators, units of measurement 

B
io

m
et

ric
  

in
di

ca
to

rs
 

  

Tyler Index indicators 

index gradation 

155,30-182,36 140,83-160,36 127,46-140,11 

distribution class 

М0 М0 М- 

group 

І ІІ ІІІ 

Average daily gains of live weight during 
the period of control fattening, g 

n 13 22 9 

X
SХ   838,4±20,721 776,7±7,22 742,0±6,09 

σ±Sσ 57,76±11,347 33,88±5,110 18,27±4,308 

%,CvSСv   6,88±1,351 4,34±0,654 2,46±0,580 

Age of reaching live weight 100 kg, days  
X

SХ   171,4±1,22 177,7±0,88 183,0±1,07 

σ±Sσ 4,41±0,866 4,14±0,624 3,23±0,898 

%,CvSСv   2,57±0,504 2,32±0,349 1,76±0,627 

The thickness of the fat at the level of  
6-7 thoracic vertebrae, mm  

X
SХ   18,5±0,55 21,0±0,24 23,2±0,32 

σ±Sσ 1,98±0,388 1,13±0,170 0,97±0,228 

%,CvSСv   10,70±2,102 5,38±0,811 4,18±0,985 

The length of the cooled carcass, cm 

n 5 17 4 

X
SХ   97,0±0,77 96,7±0,42 95,7±0,47 

σ±Sσ 1,73±0,411 1,75±0,300 0,95±0,336 

%,CvSСv   1,78±0,563 1,80±0,308 1,00±0,354 

The length of the bacon half of the 
cooled carcass, cm 

X
SХ   85,4±1,32 85,9±0,81 84,5±0,95 

σ±Sσ 2,96±0,936 3,34±0,572 1,91±0,677 

%,CvSСv   3,46±0,391 3,86±0,662 2,26±0,801 
 

young pigs of group III) to 33.78% (nitrogen urea content in 
young pigs of group II). 

The results of the calculation of the pair wise correlation 

coefficients between the biochemical parameters of blood se-
rum, fattening and meat qualities of young pigs of large white 
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 

Correlation strength  
х у r±Sr tr 

The content of total protein, g / l 
 

1 0,017±0,1508 0,11 Noticeable 

2 –0,071±0,1501 0,47 - 

3 0,013±0,1508 0,09 - 

4 0,665±0,0841*** 7,90 Noticeable 

5 0,750±0,0660*** 11,37 High 

Urea content, mmol / l 
 

1 –0,005±0,1508 0,03 - 

2 –0,095±0,1495 0,64 - 

3 –0,608±0,0951*** 6,40 Noticeable 

4 0,418±0,1245** 3,36 Moderate 

5 0,707±0,0754*** 9,37 High 

Urea nitrogen content, mg% 
 

1 0,115±0,1488 0,77 Weak 

2 –0,399±0,1268** 3,15 Moderate 

3 –0,238±0,1423 1,67 Слабка 

4 0,328±0,1346* 2,44 Moderate- 

5 0,430±0,1229** 3,50 Moderate- 

Creatinine concentration, μmol / l 
 

1 0,031±0,1507 0,21 - 

2 0,470±0,1175*** 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 × length of chilled 
carcass (r = + 0.665), total protein content × length of bacon half 
of chilled half carcass (r = + 0.750), urea content × fat thickness 
at the level of 6-7 thoracic vertebrae (r = –0,608) ), creatinine 
concentration × age of reaching live weight 100 kg (r = + 0.470), 
creatinine concentration × length of chilled carcass (r = –0,600), 
creatinine concentration × 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 × length of chilled carcass (r = + 0,418), urea 
content × creatinine concentration × length of bacon half of 
chilled half-carcass (r = + 0,707), urea nitrogen content × age of 
live weight 100 kg (r = –0,399), urea nitrogen content × length of 
chilled carcass (r = + 0,328), urea nitrogen content × 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 I, 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 

Group Index gradations Tyler 
The average daily increase in live weight 
during the period of control fattening from  

30 to 100 kg, g 

Addition of additional 
products,%  

Cost of additional 
products, 

UAH / head 

General sample 126,13-182,36 787,8±10,99 – – 

ІІІ 127,46-140,11 742,0±6,09 -5,81 -281,15 

ІІ 140,83-160,36 776,7±7,22 -1,40 -65,78 

І 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 I probably outperformed peers 
of groups II and III 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 I (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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Державна установа Інститут зернових культур (Дніпро, Україна) 
Біохімічні показники сироватки крові та їх асоціативний зв'язок з відгодівельними і м’ясними якостями 

молодняку свиней різної внутріпородної диференціації за індексом Тайлера 
В статті наведено результати досліджень біохімічних показників сироватки крові  відгодівельних та м’ясних яко-

стей молодняку свиней різної внутріпородної диференціації за індексом Тайлера, а також розраховано рівень кореляцій-
них зв’язків між ознаками та економічну ефективність результатів досліджень. Дослідження проведено в агроформуван-
нях Дніпропетровської області, м’ясокомбінаті «Джаз», науково-дослідному центрі біобезпеки і екологічного контролю 
ресурсів АПК Дніпровського державного аграрно-економічного університету та лабораторії тваринництва ДУ Інститут 
зернових культур НААН. Об’єктом дослідження був молодняк свиней великої білої породи. Умови годівлі та утримання 
тварин піддослідних груп були ідентичними і відповідали зоотехнічним нормам. Оцінку молодняку свиней за відгодівель-
ними і м’ясними якостями проводили з урахуванням наступних показників: середньодобовий приріст  живої маси за період 
контрольної відгодівлі, г; вік досягнення живої маси 100 кг, діб; товщина шпику на рівні 6-7 грудних хребців, мм; довжина 
охолодженої туші, см; довжина беконної половини охолодженої півтуші, см (Методики оцінки кнурів і свиноматок за якіс-
тю потомства…, 2005). Економічну ефективність результатів досліджень (Методика определения экономической эф-
фективности…, 1983) та біометричну обробку одержаних даних (Лакін, 1990) проводили за загальноприйнятими мето-
диками. Силу кореляційних зв’язків між ознаками визначали за шкалою Чеддока (Сидорова та ін., 2003). Встановлено, що 
біохімічні показники сироватки крові молодняку свиней піддослідної групи відповідають фізіологічній нормі клінічно здоро-
вих тварин. Різниця між групами за вмістом загального білка становить 5,51-4,72 %, вмістом сечовини – 14,48-18,32 %, 
вмістом азоту сечовини – 13,87-18,76 % та концентрацією креатинину – 10,39-2,50 %.  Молодняк свиней підконтрольно-
го стада за віком досягнення живої маси 100 кг, товщиною шпику на рівні 6-7 грудних хребців та  довжиною охолодженої 
туші, згідно  діючої Інструкції з бонітування свиней переважають мінімальні вимоги до класу еліта в середньому на 14,38 
%. З урахуванням внутріпородної диференціації молодняку свиней великої білої породи за індексом Тайлера встановлено, 
що тварини І групи вірогідно переважали ровесників ІІ та ІІІ груп за середньодобовим приростом живої маси за період 
контрольної відгодівлі (на 7,35 – 11,49 %), віком досягнення живої маси 100 кг (на 3,54 – 6,33 %), товщиною шпику на рівні 
6-7 грудних хребців (на  11,90 – 20,25 % ). Коефіцієнт парної кореляції між біохімічними показниками сироватки крові, 
відгодівельними і м’ясними якостями молодняку свиней великої білої породи коливається у межах від межах від –0,608 до 
+0,750. Використання молодняку свиней І групи (індекс Тайлера коливається у межах від 155,30 до 182,36 балів) забезпе-
чує одержання додаткової продукції на рівні +6,03 %, а її вартість дорівнює 273,30 грн./гол. 

Ключові слова: молодняк свиней, біохімічні показники сироватки крові, відгодівельні та м’ясні якості, індекс, мін-
ливість, кореляція 
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