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Seventy carcasses were assessed of sows slaughtered 31 days after the first farrowing. The carcasses
were divided into three weight groups: less than 115 kg (n=24), from 115 to 125 kg (n=21) and
above 125 kg (n=25). Generally, a rise in carcass weight was followed by an increase in backfat
thickness and in loin eye area. However, significant intergroup differences were identified in
this respect only between sows with the lowest carcass weight and those of the other two groups.
An increase in carcass weight was also accompanied by a higher belly and backfat content
of carcass and by external fat content of ham, with simultaneous lower proportion of neck in
the carcass and of bones and meat content of ham. Meat from the lightest carcasses (up to 115
kg) showed significantly lowest dry matter and fat content. In the remaining two groups, the dry
matter and fat contents of meat were higher and comparable. The content of the other chemical
components as well as the values of physico-chemical traits of pork were similar in all groups. Meat
from the heaviest carcasses received higher scores for tenderness and juiciness.
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Slaughtering of sows after weaning their first litter renders it possible to obtain
valuable raw material, and piglets for further rearing, thus reducing the overall costs
of pork production [Kapelanski and Grajewska 2005]. Primiparous sows may be
culled for two reasons: low reproductive efficiency (including a too small litter
size), or inherited defects of newborn piglets. A greater number of such sows may
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be supplied for slaughter if the adopted pork production technology was based upon
first-litter sows and piglets [Kapelanska el al. 2002, Kapelanski and Grajewska
2005]. The results of studies conducted hitherto show that despite the high live
body weight at slaughter the carcasses of primiparous sows are characterized by
high meat and low fat content [Kapelanski and Grajewska 2005, Wajda et al. 2005,
Daszkiewicz et al. 2005].

The relatively low carcass fatness in primiparous sows can be ascribed to their
high expenditure of energy and nutrients during lactation. In sows, the lactation leads
to a considerable loss in body weight, mainly fat, protein and water [Noblet
and Etienne 1989, Jones and Stahly 1999]. The post-weaning period in sows can be
viewed as a certain form of compensatory growth, accompanied by the restoration
of energy stores and a considerable body weight gain. Both periods involve a high
incidence of metabolic changes, which considerably alter the body weight. Therefore,
a question arises whether and to what extent the slaughter value and meat quality in
first-litter sows are related to carcass weight. In light of this the present study aimed
at determining the effect of carcass weight on slaughter value and pork quality in
primiparous SOws.

Material and methods

Seventy hybrid sows (Polish Large White x Polish Landrace) were used
originating from the same farm, from 20 litters by three boars. A detailed description
of the feeding system, reproductive performance of sows and fattening results are
given by Kapelanski et al. [2007ab]. After 21 days of suckling and 10 days of post-
weaning period, sows were transported to a meat processing plant. Slaughter and
carcass processing were carried out in accordance with the relevant standards. Meat
pH, was measured 45 min post-mortem on longissimus lumborum (LL) muscle
at the level of the second to fourth lumbar vertebra, with the WTW 340i pH-meter
(POL-EKO). After carcass chilling, backfat thickness was measured at five points
on hanging right half-carcass, as recommended by the Pig Progeny Testing Station
[Rozycki 1996]. Next, the carcasses were weighted and divided into primary
cuts. After division of carcasses, dissection of proper ham (ham without a shank),
which involved the separation of meat, subcutaneous fat, intermuscular fat, bones
and skin was made. In the course of half-carcass division, the width and height
(measured at a right angle to the width) of LL muscle and loin eye area (height
x width x 0.8) were determined. Samples of LL muscle were taken from the
region between the last thoracic and the second lumbar vertebra. Approximately 48
h post-mortem, the chemical composition of meat (content of dry matter, fat, total
protein, soluble protein, ash) was determined by conventional methods [Rak and
Morzyk 2002] while pH  in a meat water homogenate. Water-holding capacity was
determined by the Grau and Hamm method [Oeckel Van et al. 1999], cooking loss
after Honikel [1998], and color brightness using a Spekol spectrocolorimeter with
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a R 45/0 remission attachment, at a wavelength of 560 nm. The sensory properties of
cooked meat were scored using a 5-point scale according to Polish Standard PN-ISO
4121 [1998].

In order to determine the relationship between the carcass weight and the
slaughter value and pork quality in primiparous sows, the carcasses were divided into
three groups: group I — 24 carcasses weighing below 115 kg, group II — 21 carcasses
weighing from 115 to 125 kg, and group III — 25 carcasses weighing above 125 kg.

The data were verified statistically using STATISTICA (ver. 8) software. The
significance of differences between group means was determined with a one-factorial
analysis of variance in a non-orthogonal design and with Duncan’s multiple range
test.

Results and discussion

Earlier studies have confirmed a high slaughter value of first-litter sows and
good quality of pork from their carcasses [Kapelanski et al. 2002, Wajda et al. 2005,
Daszkiewicz et al. 2005]. Therefore, it seemed important to determine the association
between the carcass weight of such sows and quality of their pork. In the present
study sows were allocated to three groups based on carcass weight. The mean cold
carcass weight of sows in group I, II and III were 106.08 kg, 119.89 kg and 133.02
kg, respectively (Tab. 1), and the difference between group I and II and group II and
11 reached 14 kg. The widest variation in cold carcass weight was observed in group
I (standard deviation = 8.35 kg), while the lowest in group II (standard deviation =
2.96 kg).

The slaughter value of animals depends markedly on carcass dressing percentage,
which in this study occurred comparable in all groups, ranging from 78.38% (group
IT) to 79.07% (group III) — Table 1. No significant difference was found as regards
this trait between means for individual groups. The dressing percentage determined
in this study, was by about 1 per cent unit lower than that reported for growing-
finishing pigs by Bobcek ef al. [2006] and Czyzak-Runowska et al. [2006].

Backfat thickness is considered a reliable indicator of carcass fatness [Wajda
et al. 2004a]. In the present study, backfat thickness measured at five points,
increased together with the increasing carcass weight of sows, but differently at
different measurement points. A steady increase in backfat thickness, resulting from
a rise in carcass weight by around 14 kg, was noted only for the measurement taken
over the shoulder, which was reflected by significant differences between mean
values for groups. As regards the other four measurements and the mean determined
for five points (measurements pooled), significant differences were found only
between group I (carcass weight of up to 115 kg) and groups II and III. It follows
that in carcasses weighing about 120 kg or more, backfat thickness increase was very
small as compared to the carcasses of lighter sows. Table 1 shows that the highest
standard deviation was observed for backfat thickness determined for group I
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Table 1. Slaughter and carcass indicators in primiparous sows in relation to cold carcass weight

Cold carcass weight Significance
of

group | group I group III

ftem <115kg 115-125kg >125kg dggfvrf:ecfs
=24)  (=21)  (n=25)
groups

mean 135.92 152.98 168.28 <™ & mr”

Live weight at slaughter (kg) gy 10.99 5.56 0.4  1<i’”
. mean  106.08 119.89 133.02 <™ &I
Cold carcass weight (kg) SD 8.35 2.96 7.51 n<mr”
D . mean 78.96 78.38 79.07
ressing percentage SD 4.97 2.02 214 -
Backfat thickness (mm) . N
the should mean 30.11 35.61 38.62 I<II & III
over the shoulder SD 8.81 5.51 4.21 <1
mean 11.12 153 17.22 * o
on the back D 6.01 53 591 I<II' & III
. mean 18.12 25.5 25.6 wx x
on loin I D 711 591 611 I<Il &III
. mean 11.12 17.41 18.41 x x
on loin IT D 612 591 661 I<Il & IIT
. mean 16.11 22.92 24.73 o -
on loin III SD 711 611 631 I<Il &III
mean for 5 points rsnlgan ]Zg} Zi?é 212} <™ &
Loin eye
. mean 5.8 6.01 6.08
height (cm) SD 0.56 0.71 0.56 -
. mean 10.97 11.32 11.63 *
width (cm) SD 1.01 0.73 083 I
2 mean 50.96 54.5 56.72 *
area (cm’) SD 7.94 7.43 739 IS

*P?0.05; **P?0.01.

(carcass weight of up to 115 kg). Wajda e/ al. [2005] working on Danish Landrace
x Danish Yorkshire crossbred females reported no significant differences in backfat
thickness between gilts and primiparous sows, despite a difference of about 36 kg in
carcass weight.

Loin eye area is a key indicator of leanness (meat content) of carcass [ Winarski
et al. 2004a]. The current study involved the determination of loin eye height, width
and area, which were found to increase along with a rise in carcass weight. However,
significant differences were identified only for loin eye width and area between
the lightest (group I) and the heaviest (group III) carcasses. In an investigation
by Krzecio et al. [2003], loin eye area in the carcasses of growing-finishing pigs
classified as EUROP grade E reached 52.51 cm +5.75, and was lower than that
observed in the present study.
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The slaughter value of pigs is determined by the content (per cent) of cuts of
the highest market value of the whole carcass. In the present study the weight and
content of primary cuts (neck, loin, ham, shoulder, belly) and backfat were compared

Table 2. Primary cuts weight and content of cold carcass (%) and tissue composition of ham lean
in primiparous sows as related to cold carcass weight

Cold carcass weight Significance
of
Ttem group I group Il group III differences
<l15kg 115-125kg >125kg between
(n=24) (n=21) (n=25) groups
Weight of primary cuts (kg)
mean 3.93 4.66 4.54 o o
neck SD 0.69 0.61 0.62 IS &1
. mean 5.72 6.84 6.92 wx o
loin SD 09 0.94 125 I<Il &III
ham mean  13.03 1475 16.26 I & T
SD 1.21 0.94 2.38 1I<I1I
hould mean 8.92 9.99 10.81 <l &I
shouider SD 0.87 0.62 0.72 n<nr”
bell mean 3.19 3.83 4.49 I<Il” &I
Y SD 0.51 0.48 0.69 [I<IIl
backfat mean 2.88 3.97 453 < & T
SD 0.7 0.88 0.92 1I<III
Primary cuts content (%) of carcass
mean 7.63 7.69 7.06 *
neck SD 1.23 0.87 0.85
loin mean 10.75 10.87 10.51 )
SD 1.96 0.88 1.12
ham mean 25.49 24.73 24.87 )
SD 1.22 1.41 1.05
shoulder mean 17.21 16.75 16.86 )
SD 1.16 0.89 0.75
mean 6.28 6.41 6.98 *
belly D 103 072 031 I & II<III
mean 5.51 6.45 7.03 * o
backfat SD 111 13 126 I<Il & III
Tissue content (%) of ham lean
mean 69.30 67.95 67.01 *
meat SD 3.97 3.72 3.91 [
mean 14.27 16.38 17.73 o
external fat SD 401 395 433 I<III
intermuscular fat mean 3.5 3.67 3.61 -
SD 0.89 0.66 1.07
mean 8.05 7.11 6.96 * o
bones SD 144 08 1.09 I & 1T
skin mean 4.88 4.78 4.68 )
SD 1.18 0.75 0.67

*P<0.05; **P<0.01.
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(Tab. 2). A rise in carcass weight by approximately 14 kg was accompanied by an 1
kg increase of the weight of neck, loin, shoulder and backfat, and by an increase
of 1.5 kg in the weight of ham. The increase was mostly due to differences in carcass
weight, and therefore data on the content (%) of particular cuts in the carcasses seem
more informative [Wajda et al. 2005]. The content of primary cuts, i.e. loin, ham and
shoulder, proved to be similar in groups, while significant differences were reported
in relation to the content of neck, belly and backfat. A rise in carcass weight was
followed by an increase in the per cent of belly and backfat, and by a decrease in the
content of neck. There were significant intergroup differences in the mean neck per
cent of carcass between sows of group II (carcass weight of about 120 kg) and group
11 (carcass weight above 125 kg). The heaviest carcasses showed also the highest
content of backfat and belly. The carcasses of primiparous sows described in this
report contained a high proportion of cuts of the highest market value, similar to that
quoted for the carcasses of high-producing pigs [Grzeskowiak et al. 2001, Zybert
et al. 2005].

Proper ham was also dissected in this study. The tissue composition of proper
ham provides a basis for determining the proportions of tissue components of pig
carcasses [Winarski ez al. 2004b]. The lightest carcasses had the highest meat content
of ham (69.30%). An increase in carcass weight by about 14 kg caused a 1.5 per cent
unit drop of the meat content of ham between carcasses of group I and II. A further
increase in carcass weight (by another 14 kg between group II and III) resulted in
a 1 per cent unit decrease in the meat content of ham. Significant differences in the
meat content of ham were identified between the heaviest and the lightest carcasses.
A lower meat content of ham in the heavy-weight carcasses of growing-finishing pigs
was also reported by Wajda ef al. [2007] in comparison to low-weight carcasses.

A higher weight of carcass was accompanied by a decrease in the content of bones
and increase in the external fat content of ham. Differences in carcass weight had no
effect on the content of skin with intermuscular fat of ham.

Means for traits determining meat quality — chemical composition, physico-
chemical and sensory properties — are presented in Table 3. The dry matter and
intramuscular fat content of meat increased with a rise in carcass weight, but the
increase was not uniform. The lowest content of both components was found in the
lightest carcasses (up to 115 kg), while in the other two groups it was higher and
comparable. Carcass weight was not found related significantly to the content of
total protein, soluble protein and ash. The chemical composition of meat determined
in the current study occurs similar to that of growing-finishing pigs as reported by
Grzeskowiak et al. [2001], Koéwin-Podsiadta ef al. [2004], Wajda et al. [2004b],
Kortz et al. [2005]. The only exception was the content of total protein, slightly
lower in the carcasses of primiparous sows.

The physico-chemical evaluation of pork involved a determination of pH, water-
holding capacity, cooking loss and color brightness (Tab. 3). The pH, and pH were
comparable in all groups and remained within the reference range given for normal-
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Table 3. Chemical composition and physico-chemical and sensory properties of meat from
primiparous sows in relation to cold carcass weight

Cold carcass weight Significance
of
Item group [ group I group I1I differences

<115kg 115-125kg >125kg

_ _ - between
(n=24) (n=21) (n=25) groups
o mean 24.03 24.55 24.72 * -
Dry matter (%) SD 061 0.74 0.60 I<II & III
o mean 1.30 1.72 1.76 o =
Fat (%) SD 0.40 0.46 047 I &I
N mean 21.23 21.16 21.30 )
Total protein (%) SD 0.89 0.86 0.91
- o mean 5.87 6.01 6.07 )
Soluble protein (%) sD 0.68 0.43 046
o mean 1.15 1.14 1.14 )
Ash (%) SD 0.07 0.02 0.03
H mean 6.46 6.33 6.41 )
Pt SD 0.30 0.24 0.23
H mean 5.54 5.55 5.56 )
Pt SD 0.06 0.08 0.07
. . 2 mean 8.67 8.05 8.46
Water-holding capacity (cm”) D 155 176 1.49 -
. o mean 41.55 37.20 38.19 )
Cooking loss (%) SD 10.13 9.96 11.53
. o mean 18.58 18.67 18.00 )
Color brightness (%) SD 234 246 248
Aroma — intensity mean 4.94 4.88 4.98 )
(points) SD 0.22 0.31 0.10
Aroma — desirability mean 5.00 4.98 5.00 )
(points) SD 0.00 0.11 0.00
. mean 3.67 3.71 3.94
Tenderness (points) D 088 078 077 -
Juiciness (points) mean 4.06 4.19 4.26 )
u P SD 0.66 0.64 0.60
Palatability — intensity mean 4.52 4.60 4.62 )
oints SD 0.45 0.52 0.39
(points)
Palatability — desirability mean 4.52 4.62 4.62 )
(points) SD 0.45 0.47 0.39

*P<0.05; **P<0.01.

quality pork by Kortz [2001]. Good quality of pork, reflected by normal pH values,
could be related to the fact that quality faults caused by stress (PSE meat) occur less
frequently [Garcia-Macias et al. 1996, Larzul et al. 1997, Koéwin-Podsiadla et al.
2000] in meat from older pigs, slaughtered at higher body weight than in meat from
younger animals, slaughtered at a lower live weight, even in populations that carry
the porcine stress syndrome (PSS) gene [Garcia-Macias et al. 1996, Beattie et al.
1999].
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The water-holding capacity of meat was similar in all groups. Meat from carcasses
weighing more than 125 kg was slightly darker in colour. Intergroup differences
were not found significant.

Meat samples obtained from sows of individual groups did not differ
significantly as regards sensory properties. However, meat from the heaviest
carcasses (above 125 kg) was scored higher for tenderness and juiciness, which is
indicative of a beneficial influence of a high intramuscular fat content on the eating
quality of pork [Eikelenboom et al. 1996, Park et al. 2001].

It may be concluded that in primiparous sows a higher carcass weight was
followed by an increase in both backfat thickness and loin eye area. However,
significant differences were observed only between the lightest carcasses and
carcasses of the other two groups. An increase in carcass weight was also
accompanied by a higher belly and backfat content of carcass and external fat of ham,
as well as by a lower proportion of neck in the carcass and of bones and meat in ham.
Meat from the lightest carcasses (to 115 kg) showed the lowest content of dry matter
and fat. In the remaining two groups of carcasses the dry matter and fat contents
of meat were higher and comparable. The content of the other chemical components
as well as the values of physico-chemical properties of pork were similar in all
groups. Meat from the heaviest carcasses was scored higher for tenderness and
juiciness than that from remaining groups.
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Wplyw masy tusz loch ubijanych po pierwszym oproszeniu
na warto$¢ rzezna i jako$¢ migsa
Streszczenie

Material stanowity tusze 70 loch pierwiastek ubitych w 31 dniu od pierwszego oproszenia.

Wydzielono 24 tusze o masie do 115 kg, 21 tusz o masie od 115 do 125 kg i 25 tusz o masie
przekraczajacej 125 kg. Rosnaca masa tusz wigzata si¢ ze wzrostem grubosci stoniny i powierzchni
oka polgdwicy, co jednak statystycznie potwierdzono tylko w przypadku réznicy migdzy tuszami
najlzejszymi a tuszami pozostatych dwoch grup. Wraz ze wzrostem masy tusz rost w nich udziat (%)
boczku i stoniny. Rosta przy tym zawarto$¢ tluszczu zewngtrznego w szynce wlasciwej, a malat udziat
karkowki w tuszach oraz ko$ci i migsa w szynce. Stwierdzono istotnie najmniejsza zawartos¢ suchej
masy 1 thuszczu w migsie tusz najlzejszych (do 115 kg), podczas gdy w pozostatych dwoch grupach
udziat tych sktadnikéw w tuszach byt wyzszy i na zblizonym poziomie. Pozostate sktadniki chemiczne
oraz wlasciwosci fizykochemiczne migsa tusz loch pierwiastek przyjmowaty wartosci zblizone, nie
odbiegajace od siebie. W ocenie sensorycznej stwierdzono tendencje¢ do lepszej kruchosci i soczystosci
migsa pozyskanego z tusz najcigzszych.
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