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INFLUENCE OF SEX AND CASTRATION ON CARCASS AND MEAT
QUALITY PARAMETERS IN PIGS

Marija Dokmanovic', Natasa Glamoclija!, Vladimir Tomovi¢? Milica Todorovi¢*, Radmila
Markovi¢!, Srdan Panti¢?, Milan Z. Baltic¢t

! Faculty of Veterinary Medicine, University of Belgrade, Serbia
2 Faculty of Tehnology, University of Novi Sad, Serbia

Abstract — The objective of this study was to
determine the effect of sex and castration on
carcass and meat quality parameters. The
experiment was conducted on 100 commercial
market pigs (53 barrows, 31 gilts and 16 boars)
derived from crossing Naima sows with hybrids P-
76 PenArLan boars. Within carcass quality
parameters were measured hot carcass weight, fat
carcass thickness at two points (on the back and at
the sacrum) and meatiness (in percentages and
kilograms). Meat quality measurements were
carried out on muscle Longissimus dorsi (LD).
Value of pH and temperature were measured 60
minutes (pHegomin and tgomin) and 24 hours post
mortem (pH,4). Marbling and sensory color were
assessed after 24 hours post mortem using the
scaling method. Results showed that lean meat
content was significantly lower in barrows (43.14
%) compared to gilts (44.17 %) and boars (45.06
%). Fat carcass thickness was significantly the
highest in barrows and significantly the lowest in
boars. Values of pH (pPHesomin and pHoap),
temperature, marbling and sensory color did not
differ among compared groups. This suggests that
boars had a slight advantage in carcass quality
while differences in meat quality were not
pronounced among compared groups.

Key words — barrow, gilt, boar, carcass quality,
meat quality.

. INTRODUCTION

Nowadays, production of high quality meat is an
important issue and becomes a necessity as
consumers become more selective in their
consumption habits. Therefore, high carcass and
meat quality are the primary goals of pig
production, including aspects of fat tissue quality
[1]. The quality of live and slaughtered pigs and

their carcass value as well as meat and fat
characteristics are dependent on many factors. The
most important are genetic, diet, weight, age of
pigs at slaughter as well as sex and castration.
Each of these factors individually affect the meat
quality of slaughtered pigs, but also they have
common effects [2].

The objective of this study was to compare various
carcass and meat quality parameters in boars,
barrows and gilts in order to evaluate the influence
of sex and castration on those parameters.

Il. MATERIALS AND METHODS

The experiment was conducted on 100 commercial
market pigs (53 barrows, 31 gilts and 16 boars)
derived from crossing Naima sows with hybrids P-
76 PenArLan boars, with live weight between 115
and 130 kg. Hot carcass weight and fat carcass
thickness at two points (on the back between the
13™ and 15" dorsal vertebrae and at the sacrum
where M. gluteus medius grows into bacon) were
measured. Meatiness (in  percentages and
kilograms) was determined according to
Regulation [3] on the basis of hot carcass weight
and the sum of fat carcass thickness. Meat quality
measurements were carried out on muscle
Longissimus dorsi (LD), pars lumbalis. Value of
pH and temperature were measured using a pH-
meter "Testo 205" (Germany) 60 minutes (pHgomin
and teomin) and 24 hours post mortem (pHaan).
Analytical panel of 3 members assessed after 24
hours post mortem sensory colour and marbling by
using the scaling method after an approximate 60
minutes of blooming time [4].

Differences between gilts, barrows and boars in
carcass and meat quaity parameters were

194



International 57" Meat Industry Conference, June 10-12, 2013, Belgrade, Serbia

determined by ANOVA. Data were analyzed using
the statistical package GraphPad Prism 5.00.

"l RESULTS AND DISCUSSION
The results of this study are shown in Table 1.

Table 1. The carcass and meat quality parameters in
gilts, barrows and boars

Gilts Barrows Boars
Parameters (n=31) (n=53) (n=16)
X +Sd X +Sd X +Sd
HCW 90.78+10.75 | 96.24+11.73 | 90.09+8.18
M (kg) 40.12+4.90 41.69+4.34 40.48+3.03
M (%) 44.17°1.44 | 43144181 | 45.06"+0.55
FTB (cm) | 20.39%+4.80 | 24.22"%+6.01 | 17.695+4.11
FTS (cm) | 13.45™+4.19 | 16.63"°+5.22 | 10.00°°+3.41
FTB + Iy AB B
FTS (cm) 33.84°+8.17 | 40.38"P+10.68 | 27.695+6.58
PHs0min 6.26+0.24 6.35+0.18 6.39+0.20
PHoan 5.55+0.14 5.53+0.14 5.57+0.12
toomin 38.59+0.79 38.50+0.69 38.71+0.71
Mar 1.26+0.34 1.37+0.39 1.14+0.29
sC 2.49+0.46 2.450.50 2.310.70

HCW - Hot carcass weight; M (kg) - Meatiness in
kilograms; M (%) - Meatiness in percentages; FTB - fat
carcass thickness on the back; FTS - fat carcass
thickness at the sacrum; FTB+FTS - Sum of fat carcass
thickness; Mar - Marbling; SC - Sensory colour.

Within columns, letters a, b, or ¢, where the same, show
significant difference (p < 0.05); letters A, B, or C,
where the same, show significant difference (p < 0.01).

3.1. Carcass quality parameters

Although there were no significant differences,
barrows produced heavier hot carcass weight
(96.24 kg) than gilts (90.78 kg) and boars (90.09
kg), which is in agreement with results of Latorre
et al. [5]. Meatiness in kilograms did not
significantly differ among compared groups, while
meatiness in percentages was significantly lower
for barrows (43.14 %) compared to gilts (44.17 %)
and boars (45.06 %). To these conclusions came
also Ellis et al. [6], Leach et al. [7], Hamilton et al.
[8], Latorre et al. [5] and Jaturasitha et al. [9].
Rearing pigs to heavier slaughter weights results
in a lower percentage of lean meat in carcasses.
The effect of slaughter weight on lean percentage
is, however, not the same in barrows, gilts, and
boars. Lean percentage in barrows and gilts is
more influenced by weight at slaughter, while in

boars slaughter weight is less of a factor in lean
percentage [10]. The magnitude of the difference
between boars and barrows increased as slaughter
weight increased. With a higher lean meat content
in boar carcasses, the content of fat in boars is
lower than that in barrows [10]. To those
conclusions came also Dokmanovic et al. [11] who
found that meatiness and back fat thickness were
highly negative correlated, particularly in barrows
more than in boars. For all traits, gilts were
intermediate between barrows and boars [12]
which was confirmed also in this study. Namely,
fat carcass thicknesses at the back and sacrum as
well as their sum significantly differed among
compared groups and were highest in barrows
(24.22, 16.63 and 40.38 cm, respectively) and
lowest in boars (17.69, 10.00 and 27.69 cm,
respectively). To same conclusions came also
Jaturasitha et al. [9] confirming that testosterone
promote muscle growth, so when it is lacking as in
barrows, energy is transferred to fat tissue at a
higher rate.

3.2. Meat quality parameters

In this study no significant differences were found
between the initial and ultimate pH values among
compared groups, which was similar to the
findings of Ellis et al. [6], Cisneros et al. [13],
Henry et al. [14], Nold et al. [15], and Jaturasitha
et al. [9], although the highest pH value after 60
minutes and 24 hours was found in boars (6.39 and
5.57, respectively). Boars have been reported to
have higher ultimate pH values than barrows [16].
In boars held overnight in a lairage pH values and
DFD frequencies were higher compared to
barrows [17]. During preslaughter holding
physical activity is associated mainly with
aggressive behavior and entire males tend to be
more aggressive than barrows. However,
Jaturasitha et al. [9] found that the initial pH value
of boar meat tended to be lower than that of gilt
and barrow meat. This would be expected from the
more aggressive behavior of boars, which
contributes to stress susceptibility. This enhances
the post mortem glycolysis process leading to high
lactic acid accumulation and hence a low early
postmortem pH value of meat. Although
significant differences were not determined in this
study, higher meat temperature in boars (38.71 °C)
compared to gilts (38.59 °C) and barrows (38.50
°C) indicated accelerated metabolic processes. It

195



International 57" Meat Industry Conference, June 10-12, 2013, Belgrade, Serbia

has to be kept in mind, though, that length of
fasting period (high or low glycogen stores) and
slaughter conditions (enhancing or preventing
fights among boars, etc.) will determine whether
boars tend more towards PSE or DFD meat
compared to barrows and gilts [9]. Also, in this
study the initial pH value was lower in gilts (6.26)
compared to barrows (6.35), but with no
significant difference, which is in accordance with
results of Lattore et al. [5]. Conditions imposed
during transportation and lairage at the
slaughterhouse are the main factors influencing pH
of the carcass and stress might affect barrows and
gilts differently [18].

Meat of barrows had higher intramuscular fat
content (1.37) than gilts (1.26) and boars (1.14),
but among compared groups significant
differences were not found. Also, Friesen et al.
[19], Lattore et al. [5] and Jaturasitha et al. [9]
found that meat of barrows had the highest
intramuscular fat content. Any difference in the
nutrient content of the meat could be ascribed to
the different hormone profiles in the different
genders. Especially, testosterone enhances protein
synthesis, while reducing fat accumulation [19].
Score for sensory color was similar for all groups,
although meat of boars tended to be lighter (2.31)
than meat of barrows (2.45) and gilts (2.49) which
was in contrast with results of Jaturasitha et al. [9].
Most research indicates that meat color as
determined by visual scores [6, 20], objective
parameters [21, 22] or myoglobin content [23] is
independent of gender, although Lattore et al. [24]
found that meat from castrates was redder and had
a more intense color than meat from females.

V. CONCLUSION

In respect of lean meat content boars significantly
performed better than gilts and barrows. However,
differences in meat quality were not pronounced,
although boar meat tended to have higher pH
value after 60 minutes and 24 hours, higher
temperature and lighter color compared to meat of
barrows and gilts. Overall, this suggests that boar
meat has a slight advantage in carcass quality but
it could be inferior in meat quality compared to
barrows and gilts even in the absence of noticeable
boar taint.
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