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ABSTRACT

Objective: The article aimed to study the relationship between the physico-chemical qualities of
pig meat and their pre-slaughter weights.

Materials and Methods: In this study, 60 pigs were reared for fattening under the same condi-
tions of keeping and feeding, slaughtered, and used to sample the longest back muscle meat with
pre-slaughter weights of 110 and 130 kg. The samples were evaluated according to generally
accepted methods for assessing the physico-chemical qualities in pig meat.

Results: Samples of meat from animals slaughtered at 130 kg had higher values for marbling — by
2.0 points or 5.24% (p < 0.01), active acidity pH in ham muscles — by 0.20 pH or 3.57% (p < 0.01),
and the longest muscle of the back — by 0.10 pH or 1.82% (p < 0.001). The pre-slaughter weight
factor substantially affected the pH of ham muscles at 10.35% and on the marbling of meat in
the longest back muscle at 13.31%. Pigs slaughtered at 110 kg had a greater increase in the color
intensity of the meat and an increase in its water holding capacity. At a pre-slaughter weight of
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130 kg, increasing the marbling and decreasing the softness of the flesh demonstrated a modest,

adverse relationship.

Conclusion: The findings support the use of pre-slaughter weight management to enhance pork

quality.

Introduction

In pig production, slaughter weight is a management vari-
able that affects production costs and product quality.
Slaughter weight is a significant economic element since it
affects the productivity and profitability of pig processing
and the pork quality. Over the last few decades, marketing
weight has increased globally, owing to the dilution of fixed
production costs through increased weights per pig and
the enhancement of genetic selection for lean-type pigs.
Wu et al. [1] described an increase in industrialization
that enabled scale economies [2]. Meat and meat products
provide the body with full proteins, lipids, vitamins, miner-
als, and extractives necessary for biological synthesis and
energy costs. Simultaneously, both meat processors and
consumers place a premium on meat quality.

© The authors. This is an Open Access
article distributed under the terms of
the Creative Commons Attribution 4.0
License (http://creativecommons.org/
licenses/by/4.0)

According to Bankovska [3], the meat quality of
Ukrainian pigs is determined by the genotype factor at a
higher degree (21.5%-73.0%) than the live weight fac-
tor (2.1%-19.6%). Combining innovative technology for
growing and fattening pigs with a one-sided selection
bias during the development of new breeds and kinds
has a substantial impact on the quality and production of
meat and the growth and ratio of plastic material in ani-
mals. Intensive selection modifies the pig’s metabolic and
technological aspects of meat: structure, color, water hold-
ing capacity, chemical composition, fat distribution pat-
tern, flavor and aromatic attributes, and loss during heat
treatment [4]. Franco [5] showed that both pre-slaughter
weight and genotype had a substantial effect on the stiff-
ness characteristics of pig flesh, but an examination of its

Correspondence Olekasndr Mykhalko B2 snau.cz@ukr.net EJ Department of Feed Technology and Animal Feeding, Sumy National

Agrarian University, Sumy, Ukraine.

How to cite: Povod M, Mykhalko O, Kyselov O, Opara V, Andreychuk V, Samokhina Y. Effects of various pre-slaughter weights on the
physico-chemical qualities of pig meat. J Adv Vet Anim Res 2021; 8(3):521-533

http://bdvets.org/javar/

Povod et al. / J. Adv. Vet. Anim. Res., 8(3): 521-533, September 2021 521


http://doi.org/10.5455/javar.2021.h542
https://orcid.org/0000-0001-9272-9672
https://orcid.org/0000-0002-0736-2296
https://orcid.org/0000-0003-0134-7893
https://orcid.org/0000-0002-8917-4423
https://orcid.org/0000-0003-1143-0244
https://orcid.org/0000-0002-0983-3047

texture profile revealed considerable changes between
samples, primarily due to genotypic differences.

According to Li et al. [6], the carcass traits and meat
quality are determined by the pigs’ pre-slaughter weight,
not their genotype. The primary aspect that confers a com-
petitive advantage on each pork producer is the quality
of the pig carcasses, which is mainly determined by their
weight [7].

At the same time, it is worth noting that the consumer
attractiveness of pig corpses, as determined by initial visual
assessment by consumers, is dependent on pre-slaughter
live weight and increases considerably (p < 0.05) as live
weight climbs to higher weight categories (125 kg) [8].

According to Cobanovic et al. [9] and Czyak-Runowska
etal. [10], pigs weighing between 115 and 130 kg had less
meat and a higher prevalence of pale, soft, and exudative
and dark, hard, and dry meat when compared to equiv-
alents with a lower pre-slaughter weight. According to
Elbert [11], increasing slaughter weight is associated with
increased sensory scores for flavor, juiciness, and accept-
ability (p < 0.05). Similarly, Rice et al. [12] showed that
pork from carcasses weighing more than 125 kg received
higher desirable (p < 0.05) evaluations for appearance and
intention to purchase than swine weighing 111 kg. Rice et
al. [13] also noted that the juiciness of pork with a slaugh-
ter weight of 124 kg was evaluated to be greater (p < 0.05)
than meat from both 119 and 111 kg pig carcasses.

However, recent research [14-17] reveals that increas-
ing pre-slaughter weight did not affect the pH, color, mois-
ture retention ability, or tenderness of pork and other
indices. Milczarek et al. [18] confirmed the lack of a sta-
tistically significant effect of pig pre-slaughter weight on
the physico-chemical characteristics of meat, with the
exception of intramuscular fat content, which was high-
est in bigger experimental animals. According to Van den
Broeke etal. [19], carcass weight had no effect on the meat
quality in pigs, but carcass quality improved with a larger
pre-slaughter weight in surgically castrated and immu-
nocastrated boars. As the global pig industry continues
to expand, it is critical to understand how pre-slaughter
weight influences the carcass value of today’s pigs selected
for lean growth and those picked for meat quality.

For the preceding decade, there was substantial
research on the effect of pre-slaughter weight on the qual-
ity of pig carcasses, economic indicators of fattening, and
the growth rate of pigs. Furthermore, scientists’ findings of
the effect of pre-slaughter weight on the physico-chemical
properties of meat were inconsistent and even contradic-
tory.Recentyears have seen adecline in such investigations,
despite the rapid advancements in pig breeding technolo-
gies. Thus, the understudied effect of pigs’ pre-slaughter
weight on meat quality is one of the pressing challenges
of further research into ways to boost the pig industry’s
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efficiency and find more genetic potential sources for Irish
meat in Ukrainian pig farms.

Recently, the effect of pre-slaughter weight on meat
quality has resurfaced as major genetic corporations con-
duct extensive selection to improve the meat content of pig
carcasses. Increased meat content in pig carcasses enables
pigs to be fattened for a longer period of time without
increasing their fat content and, thus, without affecting
feed conversion. The purpose of this study is to determine
the effect of pigs’ pre-slaughter weight on the dynamic
behavior of physico-chemical parameters and the chemical
composition of pig flesh. We hypothesized that increasing
pre-slaughter weight would have a beneficial effect on the
physico-chemical quality of pig meat.

Materials and Methods
Biological material

On the basis of Globinsky Pig Complex Limited Liability
Company (LLC)’s fattening farm No-3, Poltava region,
Ukraine, we conducted an experiment to determine the
relationship between the meat quality of pigs and their
pre-slaughter weight. We took pigs from local F1 sows of
Irish Ladras and Yorkshire that had been artificially insem-
inated with boar sperm from the Max Gro synthetic termi-
nal line. A group of 400 pigs was formed from the selected
animals with an equal number of boars and pigs and fat-
tened at the age of 70 days.

Feeding and rearing conditions

During the fattening of the herd, 60 pigs were maintained
in identical conditions in 40 m? group pens with a slotted
concrete floor and entire meals fed in liquid form.

Sampling

Individual animals were weighed when they achieved an
average weight of 120-125 kg. According to the results of
this weighing, 30 heads weighing 110-130 kg were cho-
sen for control pre-slaughter. Before killing, the animals
were placed on a starvation diet with unlimited access to
water for 24 h. All procedures followed Council Directive
86/609/EEC [20] on the protection of animals used in
research and other scientific endeavors. After 24-h fasting,
the control slaughter was conducted using the generally
acknowledged method [21] at the Globinsky Meat Factory
LLC in the Poltava region of Ukraine. After slaughter, the
carcasses were chilled to a temperature of 2°C-4°C for 24 h.
While deboning the carcasses, samples of the longest back
muscle at the level of 9-12 thoracic vertebrae were taken
from pigs of both weight categories to determine their
physico-chemical properties and chemical composition.
These analyses were conducted in the certified laboratory
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of the Globinsky Meat-packing Plant LCC, Poltava region,
Ukraine.

Analysis of the physical indicators

The color intensity of the meat was judged visually by a
six-member trained panel using a 1-5 point score (1 =
no, 5 = abundant) on the Minolta L* (Canada) color scale,
which had an image that accurately reflected the surface
color of the longest back muscle.

Muscle marbling was visually assessed for the presence,
density, and size of connective tissue veins in a section by a
six-member trained panel using a 1-5 point score (1 = no,
5 =abundant) of the color scale Minolta L* (Canada), which
included an image of the exact structure of the veins on the
surface of the back’s longest muscle.

The water holding capacity was determined using a
modified version of Grau and Hamm'’s technique [22]. In
general, 500 mg meat samples from each treatment were
crushed for 3 min in a filter-press system. The water hold-
ing capacity of duplicate samples was determined [Eq.
(1)] as a ratio of the sample film area to the overall area
as follows:

Meat area (mm?)
WHC = x 100 (1)
Total area (mm?)

Tenderness of the meat was also determined by press-
ing according to Grau and Hamm [22] by recalculation [Eq.
(2)] according to Severiano [23] as follows:

Sx100
X=—— (2)
0.3

where X is the tenderness of meat in cm?/gm of total
nitrogen; S is the area of pressed meat (obtained by deter-
mining the water holding capacity); and 0.3 is the total
nitrogen content in a portion of meat, %.

After slaughter, meat pH values were determined after
15 min (pH 1.5), 24 h (pH 2.4),and 48 h (pH 4.8) using a pH
meter Testo 205 (AG, Germany). Prior to measurement, the
pH meter was calibrated in line with ISO 2917:1999 [24]
on buffers with known pH.

The electrical conductivity (EC,,) of meat was measured
24 h after slaughter using a PH/PT-STAR conductometer
(R. Matthaus, Germany).

Analysis of the chemical indicators

The bound moisture content was determined using
method Severiano [23] [Eq. (3)] as follows:

A-8, x A) x 100
B= ( M) x 100 (3)
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where B is the content of bound water (% to meat); A is
the total water content in the sample (mg);

B is the wet spot area (cm?); and M is the portion of
meat (mg).

Determination of water content in meat was carried out
in accordance with ISO 1442:1997 [25] and calculated [Eq.
(4)] from the difference between the weights of the sam-
ples before and after drying as follows:

o (m1-m2) x 100 < 100 4)
(m1-m)

where X is the moisture content, %; m! is the weight of
the sample with the byux before drying, gm; m? is the mass
weights with a byux after drying, gm; and m is the byux
mass.

The following devices were used to determine the mois-
ture content of meat: electric drying box 2B-151 (from
40°C to 200°C, at 50°C * 5°C; at 200°C * 2°C); drying box
Memmert UF 110 (Germany, with ambient temperature up
to 300°C); electronic laboratory scales AS 220C (1 class *
1 mg from 0.01 to 220 gm); electronic laboratory scales AS
220\X (1 class 1 mg from 0.01 to 220 gm).

The protein content was evaluated using the K-437
digest system and the Kjeldahl sample method in accor-
dance with ISO 5983-1:2005 [26]. The following devices
were used to conduct the evaluation: laboratory elec-
tronic scales AS 220\X (1 class 1 mg from 0.01 to 220
gm); heating units with programmable temperature
profiles DKL 8°C * 0.5°C ( £0.2% of full scale) from 10°C
to 450°C, Velp Scientifica, Italy; and a device for steam
distillation (distillation) UDK 129 (Velp Scientifica,
[taly).

The fat content was determined using the Soxhlet
extraction method as specified in ISO 6492:1999 [27] with
the following instruments: electronic laboratory scales AS
220C (1 class 1 mg from 0.01 to 220 gm); drying cabinet
Memmert UF 110 (Germany, with ambient temperature to
300°C); solvent extractor complete with SER 158/6 (Velp
Scientifica, Italy); sample hydrolyzer prior to fat determi-
nation, six positions (Velp Scientifica, Italy).

Statistical analysis

The received data were statistically analyzed (Excel 2010)
using well-established statistical procedures and one-fac-
tor variance analysis. They were expressed as mean val-
ues, standard deviations, and standard error of the mean
in tables. Student’s t-test was used to determine the signifi-
cance of differences (p < 0.05, p < 0.01) between the means
of chemical composition and physico-chemical attributes
in pork (n = 30). Additionally, the correlation coefficients
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of a linear mathematical model were obtained using the
least squares method.

Ethical approval

We took adequate measures during the trial to reduce pain
or discomfort in the experimental pigs. Experiments were
conducted in compliance with the International Committee
on Animal Ethics’ recommendations. The experiment
methodology was approved by the Sumy National Agrarian
University Bioethics Commission for Animal Care and Use
in Scientific (Experimental) Research (ethical approval
number BT-21-0215-01). Animals were cared for and
used strictly in compliance with Ukraine’s Law No 3447-
IV, 2006, on protecting animals from harsh treatment, and
Ukraine’s Law No 692, 2008, on the humane treatment of
animals.

Results

The research findings (Table 1) indicate that pigs with a
pre-slaughter weight of 110 kg are likely to outperform
those of 130 kg in terms of physical and chemical carcass
characteristics: water holding capacity of meat and soft-
ness. Additionally, there was a tendency to diminish the
color intensity of the meat, the free and bound moisture
content, and the fat and moisture content in 110 kg pigs.
Simultaneously, significantly higher values were
observed in carcasses of animals weighing 130 kg prior to
slaughter compared to 110 kg peers in the control group:

marbling - by 2.0% or 5.24% (p < 0.01), active acidity pH
2.4 on 24 h after slaughter in ham muscles - by 0.20 pH or
3.57% (p < 0.01), and in the longest back muscle - by 0.10
pH or 1.82% (p < 0.001).

There was no significant difference between pigs of
both groups in other physico-chemical qualities of meat.

The findings of a one-factor analysis of variance
revealed that the majority of indicators of pig carcass phys-
ico-chemical characteristics did not have a direct statisti-
cally significant relationship with the pre-slaughter weight
(Fig. 1).

It was established that the pre-slaughter weight fac-
tor had a significant effect on the active acidity pH in ham
muscles 24 h after the slaughter at 10.35% (F-value 6.46
> F-critical 4.01) and on the marbling of meat in sections
of the longest back muscle of pigs at 13.31% (F-value 8.60
> F-critical 4.01). Simultaneously, unexplained causes
caused these indices to fluctuate by 89.65% and 86.69%,
respectively.

We employed the least squares approach to examine
the presence and strength of a linear association between
meat color and the degree of active acidity pH in the lon-
gest back muscle 24 h after slaughter in animals weigh-
ing 130 kg pre-slaughter and analogs weighing 110 kg
pre-slaughter.

The established pairwise correlation coefficients (rxlym
=-0.4604 Tar = -0.3278) indicated a moderate (0.3

xy130
<r,< 0.5), inverse (rxy < 0), and statistically significant

Table 1. Physico-chemical quality indicators of pig carcasses.

Pre-slaughter weight

Indicators
Group | (110 kg) Group 11 (130 kg) Significance

Water holding capacity, % 5.0+0.18 4.8+0.14 NS
Tenderness, cm?/gm of total nitrogen 1,047.5 £ 16.12 1,043.3 +18.68 NS
Color intensity, points Minolta L* 13.7 £ 0.40 14.5+0.42 NS
Marbling, points Minolta L* 38.2+0.44 40.2 +0.52 **
pH, in LL 6.2+0.04 6.2 £0.06 NS
pH,, in LL 5.5+0.01 5.6+0.01 Hkx
pH, in LL 5.5+0.02 5.5+0.03 NS
pH,, in the ham 5.6+ 0.05 5.8+0.07 *x
ECu(mS/cm) 12.4+0.17 12.4+0.20 NS
Free moisture, % 12.8+1.56 16.2 +1.60 NS
Bound moisture,% 39.5+1.48 41.6 +0.49 NS
Water content, % 72.2+1.52 73.2+1.06 NS
Protein content, % 23.4+0.08 23.4+£0.07 NS
Fat content, % 2.0+0.11 2.1+0.11 NS
Collagen content, % 0.7 £0.02 0.8 +£0.02 Hkx

NS — Not significant, LL — Musculus longissimus lumborum.

*p <0.05, **p <0.01, ***p <0.001.
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Collagen content, % mwm 572 94,28
‘Water content, % | 0,60 99,40
Fatcontent,% wm 219 97,81
Protein content, % | 9,04 99,96
Bound moisture,% m 326 96,74
Free moisture, % wmm 4,05 95,95
EC24 (mS/cm) | 0,13 99,87
pH24 in the ham — 10,35 %% % 89,65
pH48inLL | o,04 99,96
PH24inLL mm 435 95,12
pH15inLL | 0,47 99,53
Marbling, pointS s 13,315 %% 86,69
Color intensity, points = 44,12 55:88
Tenderness, cm2/g of total nitrogen ) 0,05 99,95
Water-holding capacity, % | 0,63 99,37
Other fg’c(%grs B :%Peqslauggig?\\'eigﬁg’?aoctor1OO’OO ey

Figure 1. The strength of the influence of the pre-slaughter weight factor on the physico-chemical parameters of

carcasses. ***p <0.001.

association (F-value > F-critical) between these indica-
tors for animals in both weight groups, i.e., as the pH of
the meat lowers, the severity of its reddening increases
slightly in both groups.

The coefficient of determination reveals that for pigs
weighing 130 kg before slaughter, changes in the effec-
tive trait (color intensity) were shaped by the factor trait’s
behavior (its pH level) up to 10.75%, while the remain-
ing changes were controlled by random factors (Fig. 2).
According to the inverse linear regression equation coef-
ficient, for each 1.0 point of color darkening in the muscu-
lus longissimus lumborum (LL) at a pre-slaughter weight
of 130 kg, the level of active acidity pH increases propor-
tionately by 0.011 points on the Minolta L* color intensity
scale.

The coefficient of determination indicates that the
change in meat color intensity was caused by a change in
its pH level of 21.20% for pigs with a pre-slaughter weight
of 110 kg and that other variations were produced by
unaccounted causes (Fig. 3). Similarly, an increase in the
amount of redness of 0.014 points was found when the
level of active acidity was decreased by 1.0 pH in group I
pigs.

In pigs from the control and experimental groups, the
link between color intensity and water holding capacity
of meat was direct (rx‘y> 0) and statistically significant
(F-value > F-critical) (Table 2). However, when animals
were slaughtered at a weight of 110 kg, the association was

http://bdvets.org/javar/

apparent (0.5 <r, ,,,<0.7), and when animals were slaugh-
tered at a weight of 130 kg, the relationship was modest
(0.3 < P30 < 0.5). Thus, a rise in the meat’s redness indi-
cates an increase in its water holding capacity across the
entire research group. Additionally, we find that 21.32%
of the variability in the redness of the meat in group II pigs
was due to differences in their water holding capacity. The
direct linear regression equation coefficient indicates that
increasing the water- holding capacity of muscle fibers by
1.0% increased the degree of redness by 0.155 points on
the Minolta L* scale in pigs weighing 130 kg (Fig. 4).

The coefficient of determination suggests that in meat
from pigs weighing 110 kg before slaughter, the dynamics
of red color darkening were created by changes in its water
holding capacity by 31.41%, and by changes in its composi-
tion 68.59% (Fig. 5). The direct linear regression equation
coefficient demonstrates that increasing the water holding
capacity of meat by 1.0% results in an increase in its dark-
ening by 0.258 points on the Minolta L* scale (Fig. 5) for
110 kg pigs.

The link between tenderness and marbling of the lon-
gest back muscle for pigs in both groups has distinct inter-
pretations. Thus, the association between the indicators
was moderate (0.3 < T30 < 0.5), inverse (rx’y130< 0), and
statistically significant (F-value 130 > F-critical 130) in
pigs with a live weight of 130 kg. There was no statistically
significant link between meat softness and marbling in
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Figure 2. Linear approximation of the dependence of meat color intensity on the pH level at the
pre-slaughter live weight of 130 kg.
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Figure 3. Linear approximation of meat color intensity dependence on the pH level at the
pre-slaughter live weight of 110 kg.

peers with a pre-slaughter weight of 110 kg (F-value 110 Additionally, there was no statistically significant link
F-critical 110) (Table 3). between marbling and protein content in the examined

The correlation showed no significant relationship  pig population of both weight categories. The association
between marbling and fat content for pigs of both groups. between marbling and moisture content was direct and
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Table 2. Indicators of correlation of a linear mathematical model by the method of least squares for the relation-
ship between color intensity and pH and water holding capacity.

Indicators Group | Significance Group I Significance
(110 kg) (130 kg)
pH,, in LL -0.4604 HEx -0.3278 Hkx
Water holding capacity 0.5604 *Ek 0.4617 FEx
LL — musculus longissimus lumborum.
*p < 0.05, ¥**p <0.01, ***p <0.001.

8 -

7 .

6 - * o

. o
-
5 - * y
. *
" ]
P

3

. y=0,1557x+2,5846

4 R2=0,2132

0 ; : ;

0 5 10 15 20 25

Figure 4. Linear approximation of the dependence of meat color on moisture holding
capacity at ante-mortem live weight of 130 kg.

y=0,2588x+1,4318
R2=0.3141

10 15 20

25

Figure 5. Linear approximation of the dependence of meat color on moisture holding
capacity at ante-mortem live weight of 110 kg.
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Table 3. Indicators of correlation of a linear mathematical model by the method of least squares for
the relationship between marbling and tenderness, fat content, protein content, and water content.

Indicators Group | Significance Group Il Significance
(110 kg) (130 kg)
Tendernes -0.0694 NS -0.3600 HxE
Fat content -0.4570 NS -0.2189 NS
Protein content 0.2569 NS 0.0697 NS
Water content 0.7234 rxE 0.6116 xRk
NS — not significant, LL — musculus longissimus lumborum.
*p < 0.05, **p <0.01, ***p <0.001.
50
-
45 —+ i
o o N o
‘e, *
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20 y=-0,0101x+50,678
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Figure 6. Linear approximation of the relationship between tenderness and marbling of

meat at a pre-slaughter weight of 130 kg.

stable in both groups of pigs, but was greater in pigs 110
kg and evident in pigs 130 kg (Table 3).

Variability in meat tenderness (12.96%) was driven
by differences in the meat marbling of 130 kg pigs. When
1.0 points increased the marbling level on the Minolta L*
scale, soreness decreased by 0.01 points (Fig. 6). The level
of marbling had no significant effect on the softness of
pigs weighing 110 kg before slaughter, indicating that an
increase in marbling did not result in harsher meat (Fig. 7).

The coefficient of determination R2 indicated that a
change in moisture content was associated with a 37.42%
change in marbling in pigs weighing 130 kg. The marbling
index improved by 1.0 points, which resulted in a 0.30%
rise in the moisture content of the meat (Fig. 8).

Simultaneously, the coefficient of determination
between marbling and moisture content in the meat of 110
kg pigs indicates an interdependence of the parameters
within 52.34%. Additionally, increasing the marbling value

http://bdvets.org/javar/

Povod et al. /J. Adv. Vet. Anim. Res., 8(3): 521-533, September 2021

by 1.0 points on the Minolta L* scale increased the mois-
ture content by 0.21%. The results are shown in Figure 9.

Discussion

Correa et al. [28] did not confirm the absence of a pH vari-
ation between the meats of different weight categories of
pigs. Additionally, the authors state that soluble collagen
content decreased with increasing weight (p < 0.05), but
we found that soluble collagen content increased with
increasing carcass weight, which agrees with Skrlep et al.
[29], who report a higher collagen content in heavy pig car-
casses compared to light pig carcasses and a more devel-
oped connective tissue in the experiment’s pigs.

Our findings corroborate those of Sieczkowska et
al. [30], who discovered that increasing the hot carcass
weight above 90 kg has a beneficial effect on the rate and
pH degree of longissimus dorsi muscles 45 min and 24
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Figure 7. Linear approximation of the relationship between tenderness and marbling

of meat at a pre-slaughter weight of 110 kg.
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Figure 8. Linear approximation of the relationship between meat marbling and
moisture content at pre-slaughter weight of 130 kg.

h after slaughter, resulting in increased water retention,
decreased moisture loss, and less meatloss during cooking.

According to Choi et al. [31], greater live weights did not
affect this investigation’s technological and sensory qual-
ity. He reported that no significant differences in muscle
pH 4.5, lightness, drip loss, or shear force were observed
across the groups (p > 0.05), and that increased live weight
had no effect on sensory quality qualities such as tender-
ness, juiciness, or flavor. However, our results indicate that
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pH increases with carcass weight, as Latorre [32] found
that the pH of pigs slaughtered at 133 kg was significantly
higher (p < 0,05) than the pH of pigs slaughtered at 116 or
124 kg. Additionally, our findings contradict Auqui’s [17]
report, who identified no weight-dependent impacts on
carcass quality (carcass yield, length, or back fat thickness)
or on moisture, pH, or the L* and a* coordinates.

At the same time, our findings do not corroborate
with the report of Tibau et al. [33] and Zullo et al. [34],
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Figure 9. Linear approximation of the relationship between meat marbling and
moisture content at pre-slaughter weight of 110 kg.

who observe that protein and fat content increase with
increasing pre-slaughter weight. Tibau et al. [33] showed
that the pork loin’s tenderness and redness rose as the
pre-slaughter weight increased. Our investigation did not
confirm this conclusion. Increased pre-slaughter weight
resulted in a drop in ash levels, an increase in protein
content, an increase in fat content, and a decrease in
moisture content [34]. However, we found no correlation
between our findings and their premise. According to Wu
et al. [1], moisture loss was less in hefty pig carcasses
(182 kg). However, we were unable to locate confirma-
tion of its findings. Also, the statements of Moon et al. [35]
and Latorre [32] about increase in the intensity of the red
color of the meat with increasing pre-slaughter weight
did not coincide with the data we obtained. Our pH esti-
mations are inconsistent with those reported by Moon
et al. [35], who argues that increasing the pre-slaughter
weight of pigs from 95 to 125 kg may improve pork qual-
ity. The authors discovered that pH (pH limit) decreased
when pre-slaughter weight increased, but no variation
in carcasses weighing 125 kg or more was detected. Our
findings corroborate the report of Durkin et al. [36], who
claims that pigs slaughtered at a heavier weight (140 kg)
have a higher pH in muscle than pigs slaughtered at a
lighter weight (120 kg).

Skrlep et al. [29] concluded that an increase in fat con-
tent and a decrease in the water-to-protein ratio as a result
of increasing age and pre-slaughter weight should bene-
fit meat quality. In our investigations, these markers did
not depend on the pre-slaughter weight, which contradicts
this researcher’s assertion.

http://bdvets.org/javar/

Our findings contradict Bertol et als [37] report, claim-
ing that meat from heavier pigs had a more vivid red color
and the same intramuscular fat level as meat from lighter
pigs, which contradicts our findings. In both his and our
tests, increasing pre-slaughter weight resulted in a mod-
est reduction in meat softness. Jeong et al. [38] reported
the same thing, stating that while the redness of the loin
rose with increasing pre-slaughter weight (p < 0.05), other
physico-chemical features were unaffected. On the con-
trary, our findings indicate that the severity of the meat’s
redness is not dependent on its pre-slaughter weight.

Our findings corroborate those of Hwang et al. [39],
who discovered that when pigs’ pre-slaughter weight
increased, meat color intensity and taste sensitivity
increased dramatically (p < 0.05), while softness reduced
significantly (p < 0.001). Pre-slaughter weight correlated
positively with flavor but negatively with softness, as we
also discovered in our trial. Our findings contradict those
of Lukac et al. [40], who highlights that the maximum pro-
tein and water content was found in the ham and shoulder
of animals weighing 100-110 and 111-120 kg pre-slaugh-
ter, respectively, and the lowest quantity was found in the
neck of animals weighing 121-130 kg pre-slaughter. The
maximum intramuscular fat level was observed in animals
weighing 120-130 kg, while the lowest was observed in
animals weighing 100-110 kg. A substantial difference
between animals with various pre-slaughter weights was
not demonstrated using the pH value, corroborating our
findings. Ba et al. [41] advanced a similar thesis, stating
that a group of pigs weighing 120 kg had a larger fat con-
tent and the ability to retain water than a group of pigs
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weighing 100 or 110 kg (p < 0.05). We obtained a variety
of responses from these indicators.

Our findings contradict Imrich et al’s [42] assertion that
a higher pre-slaughter weight has a beneficial influence on
the color of the meat, as pigs weighing more than 110 kg
obtain a much lower L* value than pigs of lower weight.
He viewed the rise in protein content in meat as a benefi-
cial impact of increased weight prior to slaughter, as pigs
weighing more than 100 kg have a significantly greater pro-
tein content than pigs weighing less than 100 kg. We were
unable to locate any evidence to corroborate his allegation.

Additionally, our findings contradict those of Harsh et
al. [43], who discovered that the color intensity of the lon-
gest back muscle increased (p < 0.001) as pig pre-slaugh-
ter weight increased, but the pH declined (p < 0.001).
However, changes in pre-slaughter weight of only 1.23%
resulted in statistically significant differences in pH.
However, according to the results of our investigation, the
pH value increased as pre-slaughter weight increased.

Additionally, our findings contradict those of Kondratov
[44], who reports varied pH values in the meat of pigs with
varying pre-slaughter weights 48 h after slaughter, namely
5.81-5.90 for a 100 kg of pig, 5.70-5.92 for a 120 kg pig,
and 5.70-5.86 for a 140 kg pig.

Our findings contradicted Litwin Czuk et al's [45]
observation that, in general, increased marbling of beef is
associated with a decrease in water and protein content,
which contradicted our findings. He corroborated this dis-
covery by observing a positive link between meat marbling
and fat content and a negative correlation between meat
marbling and water and protein content.

Accordingto Piao etal. [46], the water retention capacity
of 110 kg market weight pigs was the greatest. Pigs weigh-
ing 100 kg had lower juiciness, softness, shear forces, and
total palatability than pigs weighing more than 100 kg (p <
0.01). However, we found no effect of pre-slaughter weight
on water holding capacity in our study, which contradicts
the report of Elbert [11], whose research indicated that the
heavy weight (120 kg) group had a higher fat content and
water holding capacity than the light weight (100 kg) and
medium weight (110 kg) groups (p < 0.05).

Conclusion

It was discovered that meat from the animals slaughtered
at 130 kg had an increase in the following indicators: mar-
bling - by 2.0 points on the Minolta L* scale or 5.24% (p <
0,01), active acidity pH in the muscles of the ham - by 0.20
pH or 3.57% (p < 0.01) and in the longest muscle of the
back - by 0.10 pH or 1.82% (p < 0.001), and the content of
soluble collagen - by 0%.

There were no statistically significant differences in the
water holding capacity, color intensity, active acidity, EC,
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free and bound moisture content, fat content, and protein
content from pigs slaughtered at 110 and 130 kg.

The pre-slaughter weight factor had a significant effect
on the index of active acidity pH in ham muscles 24 h after
slaughter, at 10.35%, and on the marbling of the meat on
the longest back muscle cut of pigs, at 13.31%.

A stronger inverse linear relationship between the inten-
sity of meat color and the level of active acidity pH and its
water holding capacity in the longest muscle of the back in
animals with a pre-slaughter weight of 110 kg compared to
peers slaughtered at 130 kg, which resulted in a faster dark-
ening of meat and an increase in its water holding capacity
with the same decrease in pH in these animals, in our opinion.

A moderate, negative association was discovered
between the softness and marbling of the longest back
muscle in pigs slaughtered at 130 kg, demonstrating thatas
pigs gain weight up to 130 kg, meat marbling increases, and
tenderness decreases. The reliability of the link between
these variables was not proven at 110 kg slaughter.

Further research into the physico-chemical proper-
ties of the longest back muscle in pig carcasses is advised,
emphasizing the effect of postnatal nutrition and hus-
bandry practices on pigs.
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