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Abstract 

MARINOVA, P., M. IGNATOVA, J. NAKEV, T. POPOVA and M. TODOROVA, 2015. Carcass composition and 
physicochemical characteristics of m. Longissimus dorsi and m. Semimembranosus in pigs crosses of Youna and 
Pietrain. Bulg. J. Agric. Sci., 21: 1272–1277

The study was carried out with 47 male castrated and female pigs, crosses of Youna and Pietrain. The aim of the work was 
to determine the meat productivity and quality of m. Longissimus dorsi (m. LD) and m. Semimembranosus (m. SM) in fattened 
pigs with a pre-slaughter weight of 105 kg (+ 2.5) and average weight of skinned and cooled carcass of 61.66 kg. The percent-
age of the valuable parts of the carcass was as follows: leg – 27.05%, loin - 16.89%, shoulder - 14.06%, neck - 14.76%, belly 
with bones - 13.74%. Muscle tissue in the half carcass had the highest percentage - 61.80%. The contents of the rest of the tis-
sues were respectively: intermuscular fat - 8.31%, subcutaneous fat – 15.16% and bones – 14.64%. Values of pH 45 min post 
mortem, typical for PSE meat, were not found and those of pH 24 h in both muscles were within the normal range for pork. 
The quality traits had normal values for this kind of meat and were close for m. LD and m. SM. The content of intramuscular 
fat in m. LD was 2.61%, while in m. SM it was 2.36%. These values are relatively high (above 2%) and are important for the 
good sensory characteristics of the meat.
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Introduction
In industry, pigs for fattening are a result of crossing of 

several pig breeds as in the terminal form for slaughter the 
aim is to increase the lean meat content and the economic 
effect of its breeding. In addition to Landrace GENE+ and 
Large White GENE +, Chinese multiparous breeds (Youna), 
Duroc DRB, Syra, etc. participate in some of the maternal 
crosses offered in the market. As a terminal sire breed Pi-
etrain, PIC 410, etc., are used to improve the carcass compo-
sition towards increase of the muscle content and decrease of 
the fats (Latorre et al., 2003, 2008). However in many cases 
the selection toward rapid growth and more lean meat in pigs 
leads to deteriorated quality parameters in meat (Đurkin et 
al., 2012). Hence the choice and testing of suitable schemes of 
crossing are of great importance for the pig industry.

The aim of this study was to determine the content of the 
individual tissues in the carcass as well as the physicochemi-
cal parameters of m. Longissimus dorsi and m. Semimembra-
nosus in pigs crosses of Youna and Pietrain.

Materials and Methods 

Experimental animals
The study was carried out in the experimental farm of the 

Institute of Animal Science – Kostinbrod with 47 male cas-
trated (24) and female (23) crosses of Youna ♀ x Pietrain ♂. 
The animals were included in the experiment with an average 
live weight of 51.55 kg, fed ad libitum concentrate contain-
ing 14.27% protein and had free access to water. The average 
pre-slaughter weight of the pigs was 105 kg (± 2.5).
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All the animals were slaughtered in a certified slaughter-
house at a distance of 5 km from the Institute, on the day of 
the transportation of the pigs. The carcasses were skinned, 
without head and feet. 

Carcass analysis and physicochemical traits of the meat 
The linear measurements, carcass analysis and sampling 

were performed on the left half of the carcasses after 24 h 
storage at + 4◦С. The cutting and dissection of the carcass 
were done according to the EU procedure (Walstra et al., 
1996; Rules for assessing the breeding value, production and 
classification of breeding pigs, 1996). 

The physicochemical analysis of the Longissimus dorsi 
(lumborum) (m.LD) and Semimembranosus (m.SM) muscles 
includes the following traits: values of pH1 45 min post mor-
tem, pH2 24 h post mortem, colour/R (525 nm), water holding 
capacity (Grau and Hamm, 1952), myoglobin content (Horn-
sey et al., 1956), fats (Soxhlet), protein (Kjieldal), moisture 
and ash.

The statistical evaluation of the results is done using JMP 
v.7 software.

Results and Discussion 

Linear measurements of the carcass 
The linear measurements of the carcass are presented in 

Table 1. Measurement of the fat thickness in certain anatomi-

cal locations is a main selection criterion for determination 
of the fat content in the pig carcasses (Wajda et al., 2004). 
This parameter is more important for the development of re-
gression equations for prediction of lean meat content in the 
carcass for improvement of the breeds (Marinova et al., 2002; 
Różycki, 2003). In our study the fat thickness is measured 
at locations used in the selection and completed with such, 
reported in the literature that are most often used for deter-
mination of the lean meat content in the carcass.  In the latter 
case the requirement for the choice of the anatomical location 
includes easily accessible location for measurement with in-
vasive and noninvasive device without dissection of the car-
cass as well as the possibility for it to be used as a prediction 
trait. Jiang et al. (2012) reported an average thickness of 1.67 
cm for the fat, measured at the first and last rib and last lum-
bar vertebra in scalded pigs.

In Pietrain pigs Tereszkiewicz et al. (2010) pointed fat 
thickness of 1.53 cm measured in five locations. In studies 
with crosses Youna x Pietrain values of 17.3, 32.9 and 13 mm 
for the fat thickness at the back, withers and L2 were deter-
mined. In crosses and hybrids raised in Bulgaria insignificant 
differences in the fat thickness in the mentioned locations 
were reported (Nakev et al., 2005; Slanev et al., 2006). The 
measurements of the backfat at the penultimate rib, along the 
dorsal midline and at 8 cm of it had close values contrary to 
those at ¾ rib. The variation coefficients are high which is 
typical for this parameter. The area and depth of m. LD and 

Table 1 
Carcass measurements in Youna х Pietrain pigs

Traits X Sx CV
Backfat thickness at 
penultimate rib, mm

Dorsal midline 13.73 0.6 26.63
At 8 cm of the dorsal midline 12.59 0.76 24.97

Backfat thickness at   3/4 
rib, mm

Dorsal midline 15.27 0.77 30.81
At 8 cm of the dorsal midline 11.94 0.75 26.06

Depth of m.LD, mm Last rib 59.4 1.4 14.33
3/4  rib 57.5 1.14 12.07

Area of  m.LD, cm 2 Last rib 39.67 0.92 14.12
3/4  rib 37.22 0.77 12.57

Fat thickness at m. Gluteus 
medius, mm L1 - cranial part 15.51 0.62 24.32
  L2 - widest part 9.84 0.65 39.91
  L3 - caudal part 16.45 0.81 30.05
Depth of m. Gluteus medius F 20.57 0.86 25.44
Carcass length, cm 93.78 0.61 3.97
Leg length, cm 45.43 0.28 3.7
Leg circumference, cm   53.11 1.01 11.59
Fat thickness at withers, mm 30.36 0.85 16.96
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m. GМ are other important traits used for prediction of the 
lean meat content in pig carcasses. In smaller slaughterhouses 
where it is not economically justifiable to use expensive devic-
es, prediction models are developed using the measurements 
of m. GМ. In our country there is no data for the thickness of m. 
LD, while Heyer et al. (2007) showed high values of the depth 
and the area in m. LD in Large White x Landrace crosses - 61.7 
mm and 48.71 cm², respectively. In this study, the length of the 
carcass is smaller when compared to that of Youna x Pietrain 
crosses, raised in France up to 110 kg pre-slaughter weight - 
99.7 сm (Agence de la Selection Porcine, 2009). 

Carcass analysis
The average cold weight of the carcass was 30.83 kg as 

the percentage of the muscles is the highest, followed by the 
fats and bones (Figure 1). In pigs of three different genotypes, 
mainly crosses of Peitrain with Yorkshire and Hampshire, 
Bahelka et al. (2007) reported average meat content in the 
carcass of 55.13%, whereas that of the fats was - 19.69%. Ji-
ang et al. (2012) determined average meat content of 66.40% 
and bone content of 13.43% in hybrids including Pietrain. In 
the same study they reported that the content of skin with 
fats was 20.17%. The percentage of the subcutaneous fats in 
crossbred pigs is higher when compared to that of Tereszkie-
wicz et al. (2010) reported for pure Pietrain pigs.

The results of our study could be hardly compared to those 
of other authors, since in most of the European countries and 
in the bigger slaughterhouses in Bulgaria the carcasses are 
scalded. The higher lean meat content (61.80%) in this trial is 
due to the skinned carcasses, without skin, heads and feet and 
so the weight is lower but the lean meat percentage is higher 
as a result of elimination of parts with low meat content. The 
results obtained showed that the subcutaneous fats had high-

est percentage, followed by the intermuscular, while the pel-
vic fats were in minor quantities. The weight of the separate 
parts of the half carcass (as % of its weight) is an indicator for 
evaluation of the valuable parts of the carcass. The percent-
age of the leg was the highest, while that of the loin, shoulder, 
belly with bones and neck was within the range of 16.89% - 
14.76% (Figure 2). The dissection of the separate parts of the 
half carcass (Table 2) showed that in the studied pigs the legs 
had the highest percentage of muscles (71.46%) and with the 
exception of the neck, they displayed the lower percentage of 
subcutaneous fat as well (14.03 %). The meat percentage in 
the shoulder (63.13%) is considerably higher than that in the 
loin, belly with bones and neck at relatively close percent-
age of the rest of the valuable parts in the half carcass. The 
intermuscular fats in these parts that are not separated of the 
meat are within the range of 3.35% (leg) to 6.45% (shoulder) 
and have higher and closer values in the belly with bones and 
neck (14.65 - 14.94%).

Physicochemical composition of muscles 
The pH values are indicative for changes in the muscles 

after slaughter and according to many authors they influence 
considerably the technological and sensory quality of meat 
(Monin and Sellier, 1985; Eikelenboom et al., 1995). In this 
study none of the three abnormalities in pork linked to the 
pH (Sellier, 1998) were observed, since the pH measured 45 
min post mortem were above 6.00 (Table 3). The ultimate 
pH values were within the normal range in m. Longissimus 
dorsi and m. Semimembranosus. In Pietrain crosses, Jiang et 
al. (2012) reported values of pH 5.63, lower when compared 
to Duroc crosses. On the other hand Agence de la Seléction 
Porcine (2009) showed values of ultimate pH in Youna х Pi-
etrain and Carlyne x Pietrain, respectively 5.69 and 5.66.
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Table 2 
Carcass composition of Youna х Pietrain pigs

Parts of
the carcass Trait

_
Sx CV %

X
Cold carcass Left half, kg 30.83 0.462 10.30 100.00

Leg

weight, kg 8.34 0.125 10.30 100.00
subcutaneous fat, kg 1.17 0.066 39.00 14.03
intermuscular fat, kg 0.28 0.012 30.30 3.35
pelvic fat, kg 0.03 0.003 63.20 0.36
bones,kg 0.9 0.013 10.40 10.79
meat, kg 5.96 0.097 11.20 71.46

Loin

weight, kg 5.21 0.12 15.90 100.00
subcutaneous fat, kg 0.92 0.059 44.00 17.66
intermuscular fat, kg 0.27 0.012 33.90 5.18
bones, kg 0.99 0.024 16.50 19.00
meat, kg 3.03 0.071 16.10 58.16

Shoulder

weight, kg 4.34 0.068 10.80 100.00
subcutaneous fat, kg 0.71 0.034 33.10 16.37
intermuscular fat, kg 0.28 0.01 25.80 6.45
bones, kg 0.61 0.01 11.70 14.05
meat, kg 2.74 0.048 12.20 63.13

Belly with bones

weight, kg 4.23 0.206 33.50 100.00
subcutaneous fat, kg 0.8 0.062 52.90 18.91
intermuscular fat, kg 0.62 0.036 40.40 14.65
bones, kg 0.51 0.026 36.30 12.05
meat, kg 2.3 0.109 32.50 54.37

 Neck               

weight, kg 4.55 0.112 16.90 100.00
subcutaneous fat, kg 0.42 0.023 38.70 9.23
intermuscular fat, kg 0.68 0.034 34.70 14.94
bones,kg 0.77 0.017 15.90 16.92
meat, kg 2.68 0.077 19.70 58.9

Ventral part of belly

weight, kg 1.76 0.047 18.50 100.00
subcutaneous fat, kg 0.46 0.031 46.70 26.13
intermuscular fat, kg 0.35 0.019 37.70 19.88
meat, kg 0.95 0.023 17.10 53.97

Tender loin weight, kg 0.40 0.009 15.60 100.00

Front shank

weight, kg 0.66 0.009 10.10 100.00
subcutaneous fat, kg 0.04 0.001 26.80 6.06
intermuscular fat, kg 0.03 0.002 56.90 4.54
bones, kg 0.28 0.004 11.00 42.42
meat, kg 0.31 0.006 13.50 46.97

Hind shank

weight, kg 1.34 0.021 10.80 100.00
subcutaneous fat, kg 0.15 0.005 27.40 11.19
intermuscular fat, kg 0.06 0.003 39.70 4.48
bones, kg 0.45 0.006 10.40 33.58
meat, kg 0.68 0.014 14.40 50.75
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The colour of the muscles (R-525 nm) was closer to that of 
Pietrain and Belgian Landrace (Marinova, 2000). This trait af-
fects the consumers preferences but also indicates PSE meat if 
it exists.  The water holding capacity displayed values above 
41%, that are unfavourable for meat that would be consumed 
fresh or processed products (den Hertog-Meischke et al., 1997). 
The main factors influencing the water holding capacity are 
the genotype (HAL and RN genes), preslaughter treatment and 
stunning methods (Claeys et al., 2001; Schäfer et al., 2002). Ac-
cording to den Hertog-Meischke et al. (1997), another important 
parameter affecting the water holding capacity is the predomi-
nant type of the muscle fibers, as muscle with higher content of 
glycolytic fibers have lower water holding capacity, faster pH 
decline post mortem (Lawrie, 2005), and lower ultimate pH. 
Glycolytic fibers are predominant in the muscles in the study as 
the lighter zone of m. SM is close to the traits of m. LD. 

According to Park et al. (2002), the latter two are linked to the 
values of pH 24 h p.m., as the water holding capacity decreases 
and the meat has lighter colour when the values of pH are lower. 
The total content of intramuscular fat (called also marbling fat) 
is an important quality trait, since it is linked to the tenderness 
and juiciness of meat (Kaufmann and Warner, 1993). The rec-
ommended values of the content of intramuscular fat vary be-
tween 2% and 4% (Verbeke et al., 1999). In this study the aver-

age content of intramuscular fat is within 2.36 - 2.61%. The role 
of the intramuscular fat is very important since as a result of the 
selection toward more lean meat, the content of intramuscular 
fat decreases below 1% in the modern pig breeds (Wood et al., 
2008). In a study with pigs Wood et al. (1986) reported intra-
muscular fat content of 0.55, 0.66, 0.96% in m. Longissimus dor-
si and fat thickness respectively 8, 12 and 16 mm. Many studies 
however conclude that intramuscular fat content below 2.5% is 
not favourable for the organoleptic traits of the meat (Enser and 
Wood, 1991; Fernandez et al., 1999). The values of the varia-
tion coefficient for this trait are relatively high (34.38-35.59%). 
In Landrace pigs as well as in crosses Hapshire x Pietrain and 
Yorkshire x Pietrain, Bahelka et al. (2007) reported variation 
coefficients 30.17 for intramuscular fat content of 2.25%.

The results of our study showed moisture content in m. 
Longissimus dorsi and Semimembranosus, close to those deter-
mined by Stanišić et al. (2013) in m. LD 73.52 - 73.85% in Swed-
ish Landrace and of Kim et al. (2008) - 75.51% and 75.48%, 
respectively for m. LD and m. SM in commercial pigs. The latter 
found protein content of 21.79% and 20.89% in these muscles 
and ash content that is relatively lower - 0.99% average for both 
muscles. Our results for protein content are lower than those de-
termined by Radović et al. (2009) in m. LD in Swedish Lan-
drace and Large Yorkshire - 24.11% and 24.09%, respectively, 
and are close to those for ash content - 1.17% and 1.17%.

Conclusions

The male castrated and female pigs crosses of Youna♀ 
and Pietrain ♂, with cold weight of the carcass of 61.66 kg 
had the following percentages of the valuable parts of the car-
cass: leg – 27.05% , loin - 16.89%, shoulder - 14.06%, neck 
- 14.76%, belly with bones - 13.74%.

The muscles had the highest content (61.80%), followed 
by that of the subcutaneous fat (15.16%), bones (14.64%) and 
the intermuscular fat (8.31%).

Values of pH 45 min post mortem typical for PSE meat 
were not determined in m. Longissimus dorsi (m. LD). The 
physicochemical composition of both muscles was within the 
normal range for pork. The content of intramuscular fat in m. 
LD was 2.61% and that in m. SM – 2.36%. These contents are 
relatively high (above 2%) and important for the good sen-
sory characteristics of the meat.  
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