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The research was conducted on pig carcasses and meat from two groups (A and B) of the Black Slavonian pigs
(Croatian autochthonous, endangered breed), fed with a higher (group A) and a lower (group B) level of crude pro-
teins in forage mixtures, during two fattening cycles (14%/12% and 12%/10%). In each group there were 16 pigs (8
gilts and 8 castrated male pigs). Increase in the crude protein level in forage mixtures had a very significant impact
(p<0.01) on the reduction of the fat tissue share (34.55% : 39.09%) and on increase in the muscle tissue share
(47.10% : 46.11%) in pig carcasses, although not to a statistically significant (p>0.05) extent. Pig carcasses from
group A, compared to those in group B, had a significantly (p<0.01) higher share meat of ham (15.62% : 14.62%).
Meat (MLD) of pigs from both of the groups was of very good quality, considering the analyzed indicators (pH;, pH,,
water holding capacity, colour). Pig meat from group A, compared to meat from pigs in group B, had a statistically
significant (p<0.05), higher level of crude proteins (21.47% : 20.93%), a very significantly (p<0.01) higher water
content (70.62% : 65.70%), and lower level of crude fat (6.89% : 12.34%), while no significant differences (p>0.05)
were determined between the analyzed groups of pigs in terms of the ash content (1.02% : 1.02%).
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BJIMJAHUE HA HUBOTO HA CYPOBHU ITPOTEMHHU BO KPMHUTE CMECKHA
BP3 KBAJIMTETOT HA CBUHCKUTE NOJYTKHU U MECOTO

HcrpaxyBameTo € CIIpOBEICHO HAa CBMHCKH MOJIYTKU U MecO Of Be rpymnu (A u B) kaj UpHHU CIIaBOHCKU CBHELU
(XpBaTcKa aBTOXTOHA, 3arpO3€Ha paca), XpaHEeTH cO IOBHCOKa (rpyma A) m noHucka (rpyma b) xommumna cyposu
MIPOTEMHU BO KPMHHUTE CMECKH BO TEKOT Ha JBe (a3u Ha ToB (14%/12% u 12%/10%). Bo cexoja rpymna nmarre 16
cBUBH (8 Ha3MMHUIM M 8 KacTpHUpaHU MAIIKHU Ipia). 3roJIeMyBameTO Ha KOJNMYMHATA HAa CYpOBH NIPOTEHHH BO
cMeckuTe jejcTByBanie 3HaunTenHo (p < 0,01) Ha HamanyBame Ha yAEIOT Ha MacHOTO TKHBO (34,55% : 39,09%) u
HaroJeMyBame Ha yJel0T Ha MyCKyJIHOTO TKUBO (47,10% : 46,11%) Bo CBUHCKHUTE IOJIYTKH, HAKO HE U CTATHCTHIKH
3Ha4yajHo (p > 0,05). CBHHCKHUTE MONYTKU OJf rpynara A BO OZHOC Ha OHHE Of rpynaTta b nmaa 3Hauuresnso (p < 0,01)
norosteM yzen Ha Oyrtot (15,62% : 14,62%). Mecoto (MLD) Ha cBumHTEe O ABETE IPYIH HMaIle MHOTY 10o0Oap
KBaJIUTET CO OTJIeN Ha aHanu3upanute nokasarenu (pH;, pH,, cmocoGHOCT 32 Bp3yBame Ha Boxa, 60ja). MecoTo ox
CBHIBHTE Of Tpymara A, BO OJHOC Ha Toa oX rpymara b, mmame 3nauurenso (p < 0,05) moBucoka conpkuHa Ha
cypoBu nporenHu (21,47% : 20,93%), muory 3HaumtenHo (p < 0,01) moBucoka coapxkuHa Ha Boga (70,62% :
65,70%), a momana comp>kuHa Ha cypoBH MacTH (6,89% : 12,34%), nomeka BO HOIJIeR HA COApKMHATA HA IeETIel
(1,02% : 1,02%) ne ce yrBpacHHU 3Ha4yajHu paziauku (p > 0,05) nomerly aHaTH3UpaHUTE IPYIH CBUEH.

KJIy'{H](I 360p0Blfl! KOJIMYWHA Ha CYpPOBU IIPOTECHUHHU,; KBAJIUTET HA MOJYTKH; KBAJIUTET HA MECO

1. INTRODUCTION tors. Among paragenetic factors, food quality and
quantity is, in addition to the final body weight of
Quality of pig meat and carcasses depends on pigs, one of the most important factors influencing

interaction between genetic and paragenetic fac- the slaughterhouse quality of pigs. Crude protein
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level in forage mixtures during fattening influen-
ces not only the quality of pig carcasses, but also
the quality of muscle tissue, that is, meat (Nieto et
al., 2003; Millet et al., 2006; Barea et al., 2008). In
the available literature there are no data on the in-
fluence of crude protein level in forage mixtures
on the phenotype expression of meatiness of the
Black Slavonian pig, an autochthonous Croatian
breed of lard and the meat type. The Black Sla-
vonian pigs have been fed empirically so far, with-
out exact research conducted on their real nutri-
tional needs.

2. MATERIAL AND METHODS

Research was conducted on pig carcasses and
meat of 16 Black Slavonian pigs fattened up to 130
kg body weight with a higher crude protein level in
forage mixtures (Group A), and on pig carcasses
and meat of 16 Black Slavonian pigs fattened up to
the same body weight, but with a lower crude pro-
tein level in forage mixtures (Group B). Sex ratio
(barrows and gilts) was the same in each group.
Pigs in Group A were fed forage mixture with
14.00 % crude protein and 13.37 MJ ME/kg in the
period from 30 to 60 kg body weight, and with
forage mixture with 11.88% crude protein and
13.34 MJ ME/kg in the period from 60 to 130 kg
body weight, as well as with fresh green alfalfa,
which were both fed ad libitum. Pigs in Group B
were fed forage mixture with 12.13 % crude pro-
tein and 13.34 MJ ME/kg in the period from 30 to
60 kg body weight, and with forage mixture with
10.09% crude protein and 13.00 MJ ME/kg in the
period from 60 to 110 kg body weight. Pigs from
both analyzed groups were kept in the semi-
outdoor system with the same housing and feeding
conditions, during the summer-autumn season.

Dissection of right sides of cooled pig car-
casses (+4°C) was conducted according to the
modified method of Weniger et al. (1963). Accord-
ing to this modification, the total quantity of mus-
cle tissue does not include muscle tissue of head,
which was not dissected.

pH value of meat was determined 45 minutes
post mortem, and pH, value 24 hours post mortem,
by means of a contact pH meter Mettler Toledo.
The meat quality was determined on the sample
from M. longissimus dorsi, taken between the 13"
and the 14™ rib. The water holding capacity of
meat was determined according to Grau and
Hamm (1952), and the colour (“L”, “a” and “b”

values) was determined using a Minolta CR-410
Chromameter. The research results were processed
according to the LSD test system softwork stastis-
tica (Stat Soft. Inc., 2008).

3. RESULTS AND DISCUSSION

Data in Table 1 show that there are signifi-
cant differences in conformation of the Black Sla-
vonian pig carcasses in relation to the crude pro-
tein level in forage mixtures.

Table 1

Pig carcass conformation in relation
to crude protein level in forage mixtures

Statistical  Crude protein level

Indicators ; )
value A (higher) B (lower)

X 130.37 130.40
Body mass, kg
s 6.84 6.70
X 51.08 51.22
Cold carcass mass, kg
s 3.87 4.39
X 8.86** 7.37
Less valuable parts, %
s 0.73 0.75
X 2.00%* 2.53
Jowl, %
s 0.39 0.32
X 2.78%* 481
Fat, %
s 0.54 1.36
X 13.34%* 6.69
Neck,%
s 2.04 1.14
Back vart. % X 14.73 14.96
ack part,
part, 7o s 1.18 1.18
X 11.07** 14.36
Shoulder, %
s 0.81 2.91
X 26.55%* 24.62
Ham, %
s 1.42 1.08
) ) X 20.64%** 24.69
Abdominal-rib part, %
s 1.08 1.05

#4p<0.01

Pig carcasses from Group A (higher crude
protein level in forage mixtures) had a signi-
ficantly (p < 0.01) smaller relative share of fat
parts — jowl and lard as well as abdominal-rib part
and shoulder — and a very significantly (p < 0.01)
higher share of ham and neck, in relation to pig
carcasses from Group B (lower crude protein level
in forage mixtures). No significant differences
were detected between the analyzed groups in
terms of the back part (p > 0.05).
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Pig carcasses from Group A had a somewhat
higher share of muscle tissue in relation to those
from Group B, but the difference was not statisti-
cally significant (p > 0.05), while there was an ab-
solute and relative very significantly (p < 0.01)
higher share of bones determined. Pig carcasses
from Group B had an absolute and relative very
significantly (p < 0.01) higher share of fat tissue
(Tables 2 and 4).

Investigating the effects of four levels of
crude proteins in feed of Iberian pigs, Barea et al.
(2008) have determined a small, but significant in-
fluence of protein level on pig carcass composi-
tion. Increased fat depositing was observed on pigs
fed lower protein level feed. Feeding rations with
three protein levels (high, medium, low) to pigs in
organic production, Millet et al. (2007) determined
the lower meat percentage in pig carcasses when
these were fed rations with lower protein level,
while the influence on meat quality was limited.

In addition to the share of muscle tissue, dis-
tribution of muscle tissue in carcasses is also very
important, because not all parts have the same
utilization and commercial value. The relative
share of meat in individual basic joints of pig car-
casses in relation to crude protein level in forage
mixtures is shown in the Table 2.

Table 2

Share of meat in pig carcasses in relation
to the crude protein level in forage mixtures

Statistical Crude protein level

Indicators
value 4 (hisher) B (lower)
Body weight of cold pig x 51.08 51.22
carcasses, kg s 3.87 4.39
) X 47.16 46.11
Share of meat in carcasses, %
2.25 3.54
X 8.02%* 4.68
Share of neck meat, %
1.13 0.75
‘ X 634 721
Share of loin meat, %
0.93 0.82
X 6.25%* 8.62
Share of shoulder meat, %
0.58 1.60
X 15.62* 14.62
Share of ham meat, %
1.38 1.10
Share of meat in belly-rib part, x 10.93 10.98
% s 0.64 1.74

*p<0.05  *p<0.01
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A significantly (p < 0.05) higher share of ham
meat and a very significantly (p < 0.01) higher
share of neck meat were determined in carcasses
of pigs fed with forage mixture with a higher crude
protein level. In carcasses of pigs that were fed
forage mixture with a lower crude protein level, a
very significantly (p < 0.01) higher share of loin
and shoulder meat was a determined. No signifi-
cant (p > 0.05) differences between the analyzed
groups were detected in terms of share of meat in
the belly-rib part of pig carcasses.

The composition of the main basic joints of
pig carcasses in relation to the crude protein level
in forage mixtures is shown in Table 3.

Table 3

Composition of the main basic parts of pig car-
casses in relation to the crude protein level
in forage mixtures

Crude protein level

iaotfcl;sosf Tissue Sti‘;ﬁlgal A (higher) B (lower) 7
ke % ke %
e T 795 5881 749 5949
u
s 062 342 086 3.16
L . T 417** 3076 3.94 31.29
a
g s 058 309 038 332
. T 142 1043% 116 921
one
s 022 106 017 1.04
Muscle T 323 4298 371 4821
u
s 041 432 066 3.50
i Ea T 327 4346 311 4059
a
s 058 602 042 3.14
. T 1.02% 13.56* 086 11.20
one
s 025 311 020 201
Muscle T 3.19% 5641 443 60.44
u
s 038 273 096 281
Shoulder Fat T 162%™ 2860 222 2881
u a
s 028 303 076 669
5 T 084 1409% 073 1074
one
s 0.04 201 009 430
*p<0.05  **p<0.01

In terms of an absolute and relative share of
muscle tissue in ham, no significant (p > 0.05) dif-
ferences were detected between the pigs from
Group A and Group B, although the pigs from
Group A had a significantly higher share of ham
meat in carcasses. Loin and shoulder had a very
significantly (p < 0.05) higher absolute and rela-
tive share of muscle tissue in carcasses of the pigs
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from Group B, which were fed with a lower crude
protein level in forage mixtures.

In the research conducted by Nieto et al.
(2003), reduction of the crude protein level in pig
rations led to increased fat in shoulder and ham
and to reduction of proportional share of shoulder
in carcasses. However, Barea et al. (2008), did not
determine the influence of the protein level in pig
rations on the contents of intramuscular and subcu-
taneous fat tissue in ham and shoulder.

Table 4

Shares of tissue in pig carcasses in relation
to the crude protein level in forage mixtures

Crude protein level

Tissue Stiglsﬁ‘ecal A (higher) B (lower)

kg % kg %
e % 2406 47.10  23.64 4611
s 156 225  3.04 354
; 17.65%%  34.55% 2001  39.09
Fat s 233 262 235 347
. ; 4.85%F  949% 390  7.43
s 0.54 094 060 071

*5p < 0.01

Pig meat quality in relation to the crude pro-
tein level in forage mixtures is shown in the Table
5.

Pig meat from Group A (higher crude protein
level) had a significantly (p < 0.05) lower pH,
value and a very significantly (p < 0.01) lower wa-
ter holding capacity in relation to the meat of pigs
from Group B (lower crude protein level). Meat
from both analyzed groups had a standard initial
pH,; and final pH, value. Values of the final pH
below 5.5 indicate the occurrence of PSE meat
(Forrest, 1998). Values of the final pH above 6.0
are a certain sign of dark, firm and dry (DFD) meat
(Hofmann, 1994).

Meat colour parameters (L*, a*, and b* val-
ues) also indicate the standard meat quality. L*
value indicates meat lightness, a* value indicates
meat redness, and b* value indicates meat yellow-
ness. Since the occurrence of the PSE syndrome is
the largest meat defect, the most important data
when evaluating meat colour is the level of its
lightness (L*). Desired values of meat lightness
range from 43-50 (Joo et al., 1999). L* values

above 50 indicate pale, soft and exudative (PSE)
meat, and L* values below 43 indicate dark, firm
and dry (DFD) meat.

Table 5

Pig meat quality in relation to the crude protein
level in forage mixtures

. Stat. Crude protein level
Indicators gige mm———
A (higher) B (lower)
x 6.23 6.47
pH,
s 0.27 0.21
n X 5.61% 5.75
P s 0.20 0.19
Water holding x 4.65%* 3.06
capacity, cm’ s 1.64 133
X 51.15%* 48.27
Colour (L* value)
2.41 4.35
X 18.43* 19.28
Colour (a* value)
s 1.22 0.95
X 6.04 5.47
Colour (b* value)
s 0.99 1.23
. 2 X 2.58 2.15
Consistency, cm
0.76 0.42
. x 21.47* 20.93
Crude proteins, %
s 0.72 0.84
X 6.89%** 12.34
Crude fat, %
s 2.81 3.48
X 1.02 1.02
Ash, %
0.04 0.05
X 70.62%* 65.70
Water, %
s 1.21 2.75
*<0.05 *p<0.0l

Water holding capacity of meat, expressed as
the area of filter paper wetness around the com-
pressed meat sample, was also standard in both
analyzed groups and better than the one earlier
determined for pig breeds of meat type and their
crossbreds (Senci¢ et al., 2002.; Senci¢ et al.,
2003; and Senci¢ et al., 2005).

Muscle tissue consistency, expressed as the
areca of filter paper wetness below compressed
meat, was also standard and no significant differ-
ences were detected between the analyzed groups.

The crude protein level in forage mixtures
also significantly influenced the chemical compo-
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sition of meat. Meat of pigs that were fed forage
mixtures with higher crude protein level (Group
A) had a significantly (p < 0.05) higher content of
crude proteins, a very significantly (p < 0.01)
higher water content, and a very significantly (p <
0.01) lower content of crude fat in relation to meat
of pigs that were fed forage mixtures with lower
crude protein level (Group B). No significant dif-
ferences (p > 0.05) were detected between the ana-
lyzed groups in terms of ash content.

4. CONCLUSION

The increased crude protein level in forage
mixtures had a very significant (p < 0.01) influ-
ence on the reduction of the fat tissue share
(34.55% : 39.09%) and on increase in the muscle
tissue share (47.10% : 46.11%) in pig carcasses,
although not to a statistically significant extent (p
> 0.05). Pig carcasses from Group A (higher crude
protein level) in relation to those from Group B
(lower crude protein level) had a significantly (p <
0.01) higher share meat of ham (15.62%
14.62%). Meat (MLD) of pigs from both groups
was of very good quality, considering the analyzed
indicators (pH;, pH,, water holding capacity, and
colour). The meat from the Group A pigs, in rela-
tion to the meat from the Group B pigs, had a sig-
nificantly (p < 0.05) higher crude protein content
(21.47% : 20.93%), a very significantly (p < 0.01)
higher water content (70.62% : 65.70%), and
lower crude fat content (6.89% : 12.34%), while in
terms of ash (1.02% : 1.02%) no significant differ-
ences (p > 0.05) were detected between the ana-
lyzed groups of pigs.
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