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Abstract: To achieve the goals of our study, we investi-
gated the relationship between morphological composi-
tion of pig carcasses and their pre-slaughter weight. In
this research, 60 pigs were reared for fattening under the
identical conditions of keeping and feeding, then slaugh-
tered and sampled with pre-slaughter weight 110 and
120 kg. The content of meat, fat, and bones and their ratio
in carcasses were evaluated. The probable influence of
the factor of pre-slaughter weight on the share of meat
in certain parts of the carcass is established 61.96% for
the cervical-scapular third, 62.21% for the lumbosacral
third, and 96.57% for the pelvic-femoral thirds. It has
been found that in pigs at slaughter weight 120 kg for
each additional increase in fat content by 1.0 kg, the
meat content was proportionally insufficient by 0.43 kg
in the cervical-scapular third and by 0.39 kg in the pelvic-
femoral third of the carcass. In peers weighing 110 kg,
each additional 1 kg of fat did not allow to gain 0.72 kg
of meat in the cervical-scapular third of the carcass. The

study shows that pigs fattening up to 110 kg of its carcass
is more sensitive (44.99%) to changes in meat–fat ratios
in the cervical-scapular third, which allows more tar-
geted formation of the characteristics of semi-finished
products of this part at this stage. Slaughter weight man-
agement can improve the quality of pork.

Keywords: slaughter yield, meat content, fat content,
bone content, pig carcasses

1 Introduction

Meat is one of the most important human protein foods.
The universality and uniqueness of pig muscle tissue
include high energy consumption, balanced amino acid
composition of proteins, and biologically active sub-
stances. Together, it ensures a normal physiological state
and absorption of nutrients by the human body. Meat
contains all the substances necessary for human nutri-
tion [1].

Nowadays, due to growing demand for pork, the
research studies are particularly directed on increase in
production of pork by industrial high-intensive technol-
ogies [2–4]. At the same time, pig farming is dominated
by a tendency to increase the production of lean pork
with increasing pre-slaughter weight of pigs [5–8]. How-
ever, as the pre-slaughter weight of pigs in their carcasses
often increases, so does the meat and bone content and
the amount of fat [9]. With increasing fattening time,
there is a decrease in the proportion of muscle tissue,
increase in connective tissue, and deterioration of the
ratio of intramuscular fat. Some studies reported an
increase in the percentage of lean meat in those studies
that used a higher starting body weight than other stu-
dies [10].

A similar statement [11] indicates that when the car-
cass weight of pigs increased, the bone content in the
carcass relatively decreased, and the fat content increased.
There was no clear trend in this study regarding the depen-
dence of meat content on pre-slaughter weight. The
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published article indicates that during the growth of car-
cass weight and weight of all its anatomical components
there was a deterioration in the ratio of muscle, bone and
fat in the morphological structure of the carcass [12].

Previous studies [13] have shown a tendency to a
gradual proportional increase in the weight of all parts
of pig carcasses in parallel with the increase in pre-slaughter
weight of animals. These studies [13] also showed that all
other semi-finished products with increasing pre-slaughter
weight of animals also increased in weight, and the compo-
sition of pig carcasses depends more on pre-slaughter
weight than on other factors. Other publications have
reported that the slaughter of pigs with a pre-slaughter
weight of 120 kg showed a significant reduction in the
meat content of their carcasses compared with carcasses
of pigs slaughtered weighing 100 and 110 kg [14]. Our
recent studies have shown a significant dependence of
carcass quality, meat, adipose tissue, and bone content
on pig pre-slaughter weight [15].

The report demonstrates [16] slight differences in the
effect of pigs sex, no genotype influence, and a significant
effect of pre-slaughter weight on the morphological com-
position of pig carcasses and noted that the absolute
yield of boneless meat increased, whereas its percentage
decreased with increasing carcass weight. up to 160 kg.
Backfat depth, carcass length, ham, and shoulder weights
increased (p < 0.001) as pre-slaughter weight increased
from 116 to 133 kg [17].

The pig sex did not have a significant effect on the
morphological composition of the carcass, and the increase in
pre-slaughter weight increased the fat content and decreased
the content of bones and meat [18].

However, a study [19] comparing the effect of the
breed and the level of feeding at the same pre-slaughter
weight showed that the meat content of the carcass
depends more on the breed.

Some researchers [20] found that the slaughter of
overweight pigs resulted in a decrease in the proportion
of skin, whereas the proportion of muscle, fat, and bone
tissue remained relatively constant.

According to studies [21], it was found that to increase
the meat content piglets should not be allowed to overfeed
for fattening, as this reduces the slaughter yield and
increases the thickness of the lard. Contrary to her find-
ings, other researchers [22] did not establish a statistical
relationship between meat and pre-slaughter weight of
pigs in 100, 115, 130, and 145 kg, but found that its growth
increased slaughter yield, but decreased feed digestion
rate, resulting in increase in the cost of production.

Another study [23] concluded that pigs do not reach
the weight threshold when they become constantly fatter

or more muscular, due to a weak or negative correlation
between fat depth and predicted muscle tissue yield, as
well as between muscle depth and the predicted yield of
muscle mass. Known publications [24] pointed out the
lack of significant effect of pre-slaughter weight on the
fat content in the carcass.

A more in-depth study of the effect of pre-slaughter
weight on the morphological composition of pig car-
casses is an urgent problem of the general vector of
research to improve the efficiency of pork production,
especially in modern conditions of widespread use of
different pig genotypes at industrial farms.

The purpose of this study is to research the degree of
influence of pre-slaughter weight of fattening young ani-
mals on fluctuations in the morphological composition of
pig carcasses.

2 Materials and methods

2.1 Experimental site

To achieve the goal of this research, we conducted an
experiment to study the relationship between the mor-
phological composition of pig carcasses and their pre-
slaughter weight on the basis of the fattening farm of
Globinsky Pig Complex LLC, Poltava region, Ukraine.

2.2 Experimental establishment

2.2.1 Animals

Pigs obtained from hybrid sows (F1) from a cross between
Irish Ladras and Yorkshire, which were inseminated with
boar semen from the Max Gro synthetic terminal line,
were taken. A group of 300 pigs with an equal number
of gilts and barrows was formed from the selected ani-
mals and put to fattening at the age of 70 days.

Ethical approval: We used adequate methods and every-
thing possible during the experiment to reduce pain or
suffering in the experimental pigs. Research was con-
ducted in compliance with the European animal ethics’
recommendations [27]. All used experimental methods
were agreed by the Sumy National Agrarian University
Bioethics Commission “For animal care and use in scien-
tific (Experimental) research” (No BT-21-1027-01). Animals
were treated during the experiment in accordance with the
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requirements of the Ukraine’s Law No 3447- IV, 2006, on
protecting animals from brutal treatment [28].

2.2.2 Rearing conditions and feeding

During the fattening period, the population of 60 pigs
were raised in identical conditions in group pens of 40m2

each, on a completely slotted concrete floor with a liquid
type of feedingwith complete rations. During fattening, pigs
used liquid-type feed of two recipes (Table 1). Pigs weighing
110 kg were kept in the amount of 60 heads per pen. From
this number, 30 animals were selected for slaughter. In the
group with a slaughter weight of 110 kg, there were 30 pigs,
of which 15 were gilts and 15 were barrows. Pigs weighing
120 kg were kept in the amount of 60 heads per pen. From
this number, 30 animals were selected for slaughter. There
were 30 pigs in the group with a slaughter weight of 120 kg,
of which 15 were gilts and 15 were barrows.

2.2.3 Sampling

When the animals reached an average weight of 110 and
120 kg, they were weighed individually. According to the
results of this weighing, 60 heads were selected for control
slaughter with a weight of 110 and 120 kg. All procedures

followed [25] the protection of animals used in research
and other scientific endeavors. After 24 h of fasting, the
control slaughter was carried out according to the gener-
ally accepted method in the slaughterhouse of the Glo-
binsky Meat Factory LLC, Poltava region, Ukraine. During
slaughter, the carcass was divided into three parts according
to the appropriate anatomical scheme:
(1) Cervical-scapular third of the carcass – incision from

the first cervical vertebra to a straight line between
the fifth and sixth thoracic vertebrae, crossing the
ribs behind the scapula;

(2) Dorsal-lumbar third of the carcass – incision from the
line of separation of the anterior part to the straight
line passing between the last and penultimate lumbar
vertebrae directly in front of the pelvis;

(3) Pelvic-femoral third of the carcass – incision along
the line of separation of the middle part to the line
of separation of the shin. The weight of each part of
the carcass was determined by weighing, and after
their deboning, the mass of morphological compo-
nents: meat, fat, and bones; their percentage and
ratio were calculated.

After slaughter, the carcasses were cooled for 24 h at
a temperature of 2.0–4.0°C. When deboning the car-
casses, the morphological composition of carcasses, yield
of meat, lard, bones, and their ratio to each other and to
the weight of the carcass were determined in accordance
with international standard [26].

2.3 Statistical analysis

The obtained results were analyzed statistically (Excel 2010)
on the grounds of generally accepted statistical methods
with single-factor variance analysis. When using themethod
of one-factor analysis of variance, we took into account the
influence of the slaughter weight factor. Factors that did not
fall within the scope of our research were considered not
taken into account in accordance with the calculation meth-
odology. These are microclimatic indicators in the room,
seasonal factors, age of animals, method of castration, sex,
technological features of feeding equipment, method of
feeding, parameters of holdingmachines,method ofmanure
removal and others. The dissemblance significance (p ≤ 0.05,
p ≤ 0.01) between the indicators of morphological composi-
tion of carcasses (n = 60)was analyzed by Student’s t-test. In
addition, a linear least squares mathematical model was
used to estimate the correlation between the actual features
and the dependent parameters of the carcass.

Table 1: Nutritional value of feed for the first and second stages of
fattening

Indicator The first period of
fattening:
30–60 kg

The second period of
fattening:
60–130 kg

Assimilable energy
(MJ/kg)

14 13.5

Protein (%) 18 17
Lysine (%) 1.15 1
Oil (%) 2.95 2.7
Fiber (%) 4.0 4.5
Calcium (%) 0.68 0.65
Assimilable
phosphorus (%)

0.33 0.3

Total
phosphorus (%)

0.58 0.55

Vitamin A (IU/kg) 10,000 10,000
Vitamin D (IU/kg) 2,000 2,000
Vitamin E (IU/kg) 100 100
Biotin (μg/kg) 100 100
The ratio of water
to feed

2.8:1 3:1
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3 Results

The results of the study (Table 2) suggest that the meat
content in the cervical-scapular third of the carcass was
2.20 kg or 11.61% (p < 0.001) higher in pigs with a pre-
slaughter weight of 120 kg compared with analogues
slaughtered for a weight of 110 kg. No significant differ-
ence in the content of fat and bones in the carcasses of
animals of the experimental groups was found.

Animals weighing 120 kg also outperformed their
analogues with 110 kg carcass weight in the proportion
of meat in the cervical-scapular third of the carcass by
1.10% (p < 0.001). No probable divergence was obtained
in the proportion of fat and bones between animals of the
groups.

The composition of the dorsal-lumbar third of the
carcasses (Table 3) was marked by significantly higher
values of meat, fat, and bones in animals slaughtered
at a pre-slaughter weight of 120 kg than their counter-
parts at a slaughter weight of 110 kg by 2.9 kg or 17.37%
(p < 0.001), 0.5 kg or 13.16% (p < 0.05), and 0.3 kg or
7.32% (p < 0.01), respectively.

The livestock of the control group I, which was sent
for slaughter at 110 kg, was probably inferior to the ana-
logues of the experimental group II in terms of the share
of meat by 1.5% (p < 0.001) in the dorsal-lumbar third of
the carcass. At the same time, statistically significant dif-
ferences between animals of both groups were not found
in terms of the proportion of fat and the proportion of
bones in this third of carcasses.

Pigs fattened to a weight of 120 kg had a higher meat
content by 1.5 kg or 8.02% (p < 0.001) and a higher bone
content by 0.40 kg or 14.81% (p < 0.001) in the pelvic-
femoral third of the carcass compared to analogues

fattened to a weight of 110 kg. According to the indicator
of fat content in the carcasses of animals of the control
and experimental groups, there was no significant differ-
ence (Table 4).

A study of the ratio of fat to bone in the pelvic-
femoral third of the carcasses did not reveal a significant
difference between the carcasses of animals with different
pre-slaughter weight in terms of meat and bones. However,
the proportion of fat was probably higher by 0.5 kg or 7.81%
(p < 0.05) in this third of the carcasses of pigs slaughtered at
120 kg relative to the other pigs slaughtered at 110 kg.

The performed one-factor analysis of variance revealed
a significant influence of factors on the morphological com-
position of the thirds of pig carcasses (Figure 1). The influ-
ence of pre-slaughter weight factor on the share ofmeat, fat,
and bones in the cervical-scapular third of carcasses was set
at: 61.96% on the share of meat in carcasses, 96.32% on the
share of fat in carcasses, and 94.29% on the proportion of

Table 2: Distribution of morphological composition of the cervical-
scapular third of the carcass of pigs of the experimental groups
(n = 60)

Indicators Group I
(110 kg)

Group II
(120 kg)

p-value

Meat content (kg) 13.7 ± 0.22 15.9 ± 0.24 ***
Fat content (kg) 7.3 ± 0.22 7.7 ± 0.27 NS
Bone content (kg) 3.8 ± 0.06 3.9 ± 0.08 NS
Proportion of meat in
carcass (%)

17.3 ± 0.26 18.4 ± 0.20 ***

The proportion of fat in
carcass (%)

9.1 ± 0.27 8.9 ± 0.29 NS

The proportion of bones
in carcass (%)

4.7 ± 0.08 4.6 ± 0.11 NS

***p < 0.001, NS – not significant.

Table 3: Distribution of morphological composition of the dorsal-
lumbar third of the carcass of pigs of the experimental groups
(n = 60)

Indicators Group I
(110 kg)

Group II
(120 kg)

p-value

Meat content (kg) 16.7 ± 0.23 19.6 ± 0.50 ***
Fat content (kg) 3.8 ± 0.14 4.3 ± 0.19 *
Bone content (kg) 4.1 ± 0.08 4.4 ± 0.10 **
Proportion of meat in
carcass (%)

21.1 ± 0.26 22.6 ± 0.39 ***

The proportion of fat in
carcass (%)

4.8 ± 0.16 5.1 ± 0.27 NS

The proportion of bones
in carcass (%)

5.1 ± 0.11 5.1 ± 0.13 NS

*p < 0.05, **p < 0.01, ***p < 0.001, NS – not significant.

Table 4: Distribution of morphological composition in the pelvic-
femoral third of the carcass of pigs of the experimental groups
(n = 60)

Indicators Group I
(110 kg)

Group II
(120 kg)

p-value

Meat content (kg) 18.7 ± 0.20 20.2 ± 0.42 ***
Fat content (kg) 5.1 ± 0.12 5.2 ± 0.19 NS
Bone content (kg) 2.7 ± 0.04 3.1 ± 0.08 ***
Proportion of meat in
carcass (%)

23.6 ± 0.21 23.2 ± 0.38 NS

The proportion of fat in
carcass (%)

6.4 ± 0.14 6.9 ± 0.18 *

The proportion of bones
in carcass (%)

3.4 ± 0.05 3.5 ± 0.11 NS

*p < 0.05, ***p < 0.001, NS – not significant.
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bones in carcasses. The probable influence of unaccounted
factors on the proportion of meat in the carcass was also
found to be 38.04%, whereas the other proportions of fat
and bones were not significantly affected by these factors.

The probable influence of carcassweight on the change of
indicators of the dorsal-lumbar third of the carcasses is estab-
lished. The share of meat in the dorsal-lumbar part of the
carcass probably depended on both the pre-slaughter weight
by 62.21% and unaccounted for factors by 37.79%. Although
the share of fat and bones in the carcass was not affected by
unaccounted factors, the carcass weight affected these indica-
tors with a strength of 98.28 and 99.99%, respectively.

The study found a significant effect of weight cate-
gories on the shares of meat, fat, and bones at 96.57,
85.66, and 97.60%, respectively, in the pelvic-femoral
third of the carcass. At the same time, the proportion of

fat in this third of the carcass in parallel had a probable
effect and unaccounted for factors at the level of 14.34%.

The study found that pigs slaughtered at a weight 120
kg had a higher meat content in the carcass by 6.6 kg or
13.44% (p < 0.001) compared to analogues slaughtered at
a weight of 110 kg. But according to the indicators of the
amount of fat and bones in their carcasses, no difference
was found (Table 5).

The share of meat in pig carcasses was higher in the
carcasses of the experimental animals compared with
control analogues by 2.3 kg or 3.72% (p < 0.01). At the
same time, in the carcasses of pigs slaughtered weighing
120 and 110 kg, there was no significant difference in the
proportion of fat and the proportion of bones in them.

The study of the ratio of morphological components
of pig carcasses showed in animals at pre-slaughter
weight of 110 kg: higher meat yield per 1 kg of lard, higher
bone yield per 1 kg of meat, and higher bone yield per 1 kg
of lard (Table 6) compared with the carcasses of animals
slaughtered at 120 kg.

Figure 1: The strength of the influence of slaughter weight factor on the morphological composition of pig carcasses (source is own
calculations).

Table 5: Body composition of pig carcasses of experimental groups
(n = 60)

Indicators Group I
(110 kg)

Group II
(120 kg)

p-value

Meat content (kg) 49.1 ± 0.41 55.7 ± 1.01 ***
Fat content (kg) 16.3 ± 0.38 17.3 ± 0.61 NS
Bone content (kg) 10.5 ± 0.16 11.0 ± 0.43 NS
Proportion of meat in
carcass (%)

61.9 ± 0.36 64.2 ± 0.68 **

The proportion of fat in
carcass (%)

21.0 ± 0.44 21.9 ± 0.68 NS

The proportion of bones
in carcass (%)

13.3 ± 0.23 12.9 ± 0.44 NS

**p < 0.01, ***p < 0.001, NS – not significant.

Table 6: The ratio of morphological components of pig carcasses
(kg) (n = 60)

Indicators Group I (110 kg) Group II (120 kg)

Meat/1 kg of fat 0.33:1 0.31:1
Meat/1 kg of bones 4.67:1 4.79:1
Fat/1 kg of meat 3.01:1 3.21:1
Fat/1 kg of bones 1.55:1 1.57:1
Bones/1 kg of meat 0.21:1 0.19:1
Bones/1 kg of fat 0.64:1 0.63:1
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At the same time, animals at a pre-slaughter weight
of 120 kg predominated in the ratio: meat per 1 kg of
bones, fat per 1 kg of meat, and fat per 1 kg of bones in
the carcasses of analogues slaughtered at a weight
110 kg.

We established the nature of the relationship between
meat and fat content in the cervical-scapular third of
the carcass of pigs slaughtered at a weight of 120 kg using
the statistical method of constructing a two-dimensional
linear mathematical least squares model (Table 7). As a
result, the pairwise correlation coefficient showed a mod-
erate (0.3 < rxy120 < 0.5), inverse (rxy120 < 0) and statisti-
cally significant (F120 > Fcrit120) relationship between meat
and fat content in the cervical-scapular third of the
carcass of pigs slaughtered at a weight of 120 kg. This
indicates that as the content of meat increases in the
cervical-scapular third of the carcass, the fat content in
it moderately decreases.

At the same time, the relationship between the meat
content and the fat content of the cervical-scapular third
of the carcass of animals slaughtered at a weight of 110 kg
was high (0.7 < rxy110 < 0.9), inverse (rxy110 < 0), and sta-
tistically significant (F110 > Fcrit110). The strong feedback
between indicators shows that when the average live
weight of 110 kg is reached, gaining weight because of
the increase in the fat content in the carcass reduces the
potential meat component more intensively and vice versa.

The analysis suggests a potentially weak (0.1 < rxy120
< 0.3) and statistically insignificant (F120 < Fcrit120) corre-
lation between muscle tissue content and fat content in
the dorsal-lumbar third of pig carcasses slaughtered at
120 kg. The closeness of the linear relationship between
these indicators of the dorsal-lumbar third of the carcass
for animals with pre-slaughter weight 110 kg was mod-
erate (0.3 < rxy120 < 0.5), but also did not gain statistical
significance (F110 < Fcrit110).

The study found a reliable (F120 > Fcrit120), high (0.7 <
rxy120 < 0.9), inverse (rxy120 < 0) relationship between
indicators of meat and fat content in the pelvic-femoral
third in the carcass of pigs slaughtered at a weight 120 kg.
The structure of the pelvic-femoral third of the carcass of
the 120 kg weight category of animals is more sensitive
to the factors that stimulate the intensive growth of sali-
nity, and also, the manifestation of this direction of
carcass development is characterized by a high simul-
taneous decrease in its meat content. At the same time,
the relationship between meat content and fat content
in the pelvic-femoral third of the carcass of animals
slaughtered at 110 kg was weak (0.1 < rxy110 < 0.3),
inverse (rxy110 < 0), and not statistically significant
(F110 < Fcrit110). Ta
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Estimation of the coefficient of determination by the
established inverse dependence shows that 8.70% of the
variance of the effective trait of meat content is due to a
change in the factor fat content in the cervical-scapular
third of carcass for pigs with a pre-slaughter weight of
120 kg, and the rest caused by random factors (Figure 2).

The inverse linear regression coefficient shows that
for each increase in the fat content in the cervical-scap-
ular third of the carcass at a pre-slaughter weight of
120 kg per 1.0 kg, the meat content will decrease propor-
tionally by 0.43 kg (Figure 2). In the dorsal-lumbar part of
the carcass, the value of the coefficient of determination
was statistically incredible (Figure 3).

A study of the coefficient of determination with a
confirmed inverse relationship suggests that 46.96% of
the change in meat content is caused by a change in the
content of fat in the pelvic-femoral third of the carcasses
of animals slaughtered at 120 kg. Analysis of the mathe-
matical expression of the relationship between these
indicators of pig meat shows that with an increase in
fat content by 1 kg, the meat content will decrease in
the hip third of the carcass by 0.39 kg (Figure 4).

The value of the coefficient of determination with the
established inverse relationship shows that the change
in meat content is due to changes in the fat content in
the cervical-scapular third of the carcass for pigs with
slaughter weight 110 kg by 49.44%, and the rest is caused
by random factors (Figure 5).

In the dorsal-lumbar and pelvic-femoral parts of the
carcass, no reliable value of the coefficient of determina-
tion has been established (Figures 6 and 7).

The parameters of the inverse linear regression equa-
tion show that for each increase in the fat content in the
cervical-scapular third of the carcass at a pre-slaughter
weight of 110 kg per 1.0 kg, the meat content of animal
carcasses will decrease proportionally by 0.72 kg (Figure 7).

The carcass weight significantly affected the meat
content in the cervical-scapular third of the carcass by
61.9%, where the correlation was lineal, inverse, and
weak (−0.33), and the meat content decreased by 0.44%
with an increase in pre-slaughter weight by 1% (Figure 8).

In the dorsal-lumbar third of the carcass, the meat
content significantly depended on the pre-slaughter

Figure 2: Linear approximation of the dependence of meat content
on fat content in the cervical-scapular third of the carcass at a pre-
slaughter weight of 120 kg.

Figure 3: Linear approximation of the dependence of the meat
content on the fat content in the dorsal-lumbar third of the carcass
at a slaughter weight of 120 kg.

Figure 4: Linear approximation of the dependence of meat content
on fat content in the pelvic-femoral third of the carcass at a
slaughter weight of 120 kg.

Figure 5: Linear approximation of the dependence of meat content
on fat content in the cervical-scapular third of the carcass at a
slaughter weight of 110 kg.
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weight by 62.2%, and the correlation was lineal, direct,
and weak (0.37); the meat content increased by 0.24%
with an increase in slaughter weight by 1% (Figure 9).

In the pelvic-femoral third of carcass, the carcass
weight affected the meat content by 96.6%, and the cor-
relation was lineal, inverse, and weak (−0.36); the meat
content decreased by 0.20% with an increase in the car-
cass weight per 1% (Figure 10).

4 Discussion

The results of our research confirmed the conclusions of
other authors [9,17] on the increase in the amount of fat
with increasing pre-slaughter weight, confirmed the pre-
viously published judgment [9,11] on the reduction of the
proportion of bones at higher slaughter weight, and con-
firmed previous arguments [14,16] on the significant
dependence of the morphological composition of pig

carcasses on pre-slaughter weight compared with other
factors.

However, our results contradict the reported scien-
tific arguments [9] on the reduction of meat content with
increasing pre-slaughter weight, contradict the announced
research data [11] on the lack of reliable dependence ofmeat
content on live weight of pigs before slaughter, contradict
the reported conclusions [14] about a significant reduction
in the meat content of 120 kg pigs compared to the meat
content of analogues weighing 110 kg, and contradict the
scientific report [19] on the reliable dependence of pig car-
cass meat on the breed than on the pre-slaughter weight.

Slaughter weight of pigs had a significant (p < 0.05)
effect on the characteristics of carcasses [29], accounting
for most of the observed differences in the experiments
[30]. In particular, scientists [31] found that because of
the increase in carcass weight, the carcass yield also
increased (p < 0.001), but the meat yield decreased
(p < 0.05). At the same time, scientific studies [32]
reported about a decrease in lean meat yield by 0.16% for
every 1 kg increase in carcass weight from 110 to 140 kg,
which does not coincide with our increase in meat content
by 0.37% for each 1 kg increase in pre-slaughter weight

Figure 6: Linear approximation of the dependence of the meat
content on the fat content in the dorsal-lumbar third of the carcass
at a slaughter weight 110 kg.

Figure 7: Linear approximation of the dependence of meat content
on fat content in the pelvic-femoral third of the carcass at a
slaughter weight of 110 kg.

Figure 8: Linear approximation of the dependence of meat content
on pre-slaughter weight in the cervical-scapular third of the carcass.

Figure 9: Linear approximation of the dependence of meat content
on pre-slaughter weight in the dorsal-lumbar third of the carcass.
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from 110 to 120 kg. In addition, other authors indicate that
the percentage of meat yield to the total carcass weight
increased by 0.37% for every 10 kg of live weight with
an increase in pre-slaughter weight (p < 0.001), which is
much lower than our results [33].

Published research [11] noted the practical equality
of the output of meat from the carcasses of animals
weighing 100 and 110 kg. But at a higher weight of
120 kg, the meat content of carcasses decreased by 1.4%
with an increase in fat yield by 2.9%. We found that the
meat content in pig carcasses increased by 3.72% with
increasing pre-slaughter weight to 120 kg. This coincides
with other scientific work [34], which states that the mass
of all tissues increased (p < 0.01) when the pre-slaughter
weight grew. Reported studies [34] coincide with our con-
clusions on that the level of muscle content in the lum-
bosacral third and in pelvic third of the carcass climbed up
with increasing carcass weight from 110 to 120 kg.

In some experiments [35,36], it was found that when
the carcass weight increased to 125 kg, the specific weight
of bones in carcasses decreased in all experimental pig
groups by 0.3–0.6%. The authors also noted a decrease in
the ratio of lard to meat in the range of 0.46–0.61 at
slaughter of 100 kg and 0.49–0.70 at slaughter of 125 kg.
However, we did not establish a relationship between
bone content and pre-slaughter weight, and the tendency
to decrease the ratio of lard to meat with increasing pre-
slaughter weight was not confirmed and the ratio was
increasing in our experiment.

According to published articles [37], the proportions
of meat and fat in the cervical-scapular third of the car-
cass decreased linearly (p < 0.001), and in the lumbar
third of the carcass, it increased linearly (p < 0.001)
with increasing slaughter weight. In our experiment, we
found a linear increase in meat content and a decrease in
fat content in the cervical-scapular third of the carcass,
and in the lumbosacral third of the carcass, we had a

linear increase in their content as mentioned by other
researchers. Moreover, as found by many scientists [37],
linear decrease (p < 0.001) of carcass, bone, and skin
muscles, as well as a linear increase (p < 0.05) of carcass
fat, when the slaughter weight increased to 113.6 kg was
not observed in our results.

However, our results on the increase in meat content
with increasing slaughter weight do not coincide with the
found reports [38] where it is stated that the yield of lean
meat did not change, as muscle depth increased with
increasing slaughter weight from 95 to 105 kg (p < 0.05).

Recent data have also been published, which are in
complete agreement with our findings that the increase in
pre-slaughter weight of animals was accompanied by an
increase in carcass weight of the carcass, shoulder fat
thickness, and total carcass weight [39].

A number of studies have reported the correlation
between the pre-slaughter live weight of pigs and the
parameters of leanness of their carcasses. Data from
some of them indicate that the percentage of lean meat
depends not only on the ratio of tissues, but also on the
slaughter yield. Increasing the slaughter yield by 1%
increases the average yield of muscle tissue by 0.84 kg.
Whereas an increase of 1% in the content of lean meat in
the carcass of slaughter animals increases the content of
muscle tissue by 0.52 kg [40]. In other scientific works,
the positive correlation of a high degree between live
weight of animals before slaughter and the maintenance
of both meat and fat in carcasses of young growth is
established [41]. Similarly, in our study, the carcass
weight significantly affected the meat content in the cer-
vical-scapular third of the carcass by 61.9%, where the
correlation was lineal, inverse, and weak (−0.33), and the
meat content decreased by 0.44%with an increase in pre-
slaughter weight by 1%.

In most scientific studies, the increased growth rate,
which results in a higher pre-slaughter weight, strongly
correlates with the content of fat and meat. Some authors
suggest that selection to increase the rate of growth at
fattening increases both the thickness of fat and muscle
depth [41–43].

But it is clear that the correlation coefficients between
growth rate and fat and meat content show a certain range
of unpredictability. It is thought that this may be due to the
method of measurement, the influence of technology, dif-
ferences in breed and sampling errors [44].

In general, many authors suggest that the slaughter
weight of pigs of 125 and 135 kg may be optimal for pro-
duction without compromising the quality of meat [45].
The discrepancy in the reported effects of pre-slaughter
weight among the studies can be explained by genetics

Figure 10: Linear approximation of the dependence of meat content
on pre-slaughter weight in the pelvic-femoral third of the carcass.
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and (or) age of pigs at slaughter [46], but this contradicts
our results, because the experiment used pigs of the same
genetics of the equal age.

Slaughter of animals of increased weight condition
(over 120 kg) will increase the slaughter yield by 3.72%,
which is even more than in our previous study, where we
found a higher meat content of 1.8 and 1.6% in pigs and
castrates, respectively, at higher pre-slaughter weight of
pigs [47].

The assumption that an increase in carcass weight
will lead to an increase in fat content was not confirmed
in our studies, which correlates with the findings [48],
which say that the fat content in carcasses increased to a
weight of 100 kg, and then remained stable and depended
more on pig gender and genotype than on pre-slaughter
weight [49]. Moreover, the low content of fat within 1.5% is
the optimal indicator, which does not worsen the con-
sumer preferences [50,51].

5 Conclusions

(1) Animals of the highest weight condition of 120 kg
significantly prevailed in absolute and relative terms
of meat content as in the section of thirds of their
carcasses: cervical-scapular by 16.06 and 1.10%, dorsal-
lumbar by 17.37 and 1.50%, pelvic-femoral by 8.02%, and
in general by 13.44 and 3.72%, respectively.

(2) There is no significant difference in fat and bone con-
tent between animals at pre-slaughter weights of 110
and 120 kg. The study found higher values of fat con-
tent by 13.16% and bone content by 23.39% for the
dorsal-lumbar third of the carcass and higher values
of bone content by 14.81% and fat content by 7.81%
for the pelvic-femoral third of the carcasses for pigs
slaughtered at a weight 120 kg.

(3) The probable influence of the factor of pre-slaughter
weight on the share of meat in certain parts of the
carcass is established: 61.96% for the cervical-scap-
ular third, 62.21% for the dorsal-lumbar third, and
96.57% for the pelvic-femoral thirds. The proportion
of fat and the proportion of bones under the action of
the pre-slaughter weight factor varied from 85.66
to 98.28% and from 94.29 to 99.99%, respectively,
depending on the part of the pigs carcass.

(4) Significant inverse relationship between meat con-
tent and fat content in the cervical-scapular third of
the carcass was moderate in animals raised up to
120 kg and was high in analogues weighing 110 kg.

In the dorsal-lumbar third of pigs carcass of both
weight conditions, no probable relationship between
meat and fat content has been established. In the
pelvic-femoral third of the carcass, the correlation
betweenmuscle tissue content and adipose tissue con-
tent was significant, but weak in 120 kg pigs, and its
presence has not been confirmed in analogues.

(5) In animals fattened until 120 kg, changes in meat
content caused by changes in adipose tissue content
were at the level of 46.96% in the pelvic-femoral third
and at the level of 8.70% in the cervical-scapular
third of the carcass. In 110 kg analogues, the interde-
pendence between changes in meat content and fat
content was formed at 49.44% only for the cervical-
scapular third of the carcass.

(6) It has been proved that in pigs at a pre-slaughter
weight of 120 kg for each additional increase in fat
content by 1.0 kg, the meat content was proportion-
ally insufficient by 0.43 kg in the cervical-scapular
third and by 0.39 kg in the pelvic-femoral third of
the carcass. In peers weighing 110 kg, each additional
1 kg of fat did not allow to gain 0.72 kg of meat in the
cervical-scapular third of the carcass.

(7) The study shows that pig carcass during fattening up
to 110 kg is more sensitive (44.99%) to changes in
meat–fat ratios in the cervical-scapular third, which
allows more targeted formation of the characteristics
of semi-finished products of this part at this stage.
The dependence of the content of meat, fat and bones
in the cervical-scapular third of the carcass is reduced
by the impact of growth intensity by 8.7% when pigs
are slaughtered weighing 120 kg. The effect of growth
intensity of pigs on the interdependence between the
ratio of meat to fat content increases by 46.96% in
the pelvic-femoral third of the carcass when growing
pigs to weight 120 kg. This level of interdependence
between the content of meat and lard could affect the
quality of semi-finished products.
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