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Abstract. Nowadays, meat and meat products from indigenous pig breeds are desired by consumers for their

high sensory quality. For that reason, the trend to use indigenous pig breeds for production of these products
has widened. The aim of this study was to compare physical and chemical parameters of Musculus longissimus
dorsi (MLD) as well as content of cholesterol and fatty acid profiles among Mangalitsa, the crossbreed Mangalitsa × Duroc, and pig meat breed Slovak Large White with Polish indigenous breeds Pulawska and Zlotnicka
spotted. In the study, 48 pigs were used. The pigs were divided into 5 groups of different genotypes: Mangalitsa breed (n = 9), the crossbreed Mangalitsa × Duroc (n = 9), Slovak Large White – SLW (n = 10), Zlotnicka
spotted (n = 10) and Pulawska (n = 10). The pigs were reared under intensive conditions, and they were fed by
an ad libitum system with complete feed mixtures. The fattening period lasted from 30 to 100 kg of live weight.
The SLW had the highest average daily gain with the lowest feed intake compared to Mangalitsa, the crossbreed
Ma × Du and Polish indigenous breeds (P < 0.001). SLW had the highest meat content in the carcass while Mangalitsa had the lowest (P < 0.001). Mangalitsa and their crossbreed Ma × Du had the highest fat content in the
carcass, but the SLW and Polish indigenous pig breeds had the lowest fat content in the carcass (P < 0.001). As
regards the physical properties of MLD, the Polish indigenous pig breeds achieved the highest values of pH45 min
post mortem, the lowest drip loss values, the lowest colour values of CIE L∗ and the highest values of CIE b*
compared to other genotypes in the experiment (P < 0.001). However the meat of crossbreed Ma × Du had pale,
soft and exudative (PSE)-like conditions due to the low pH45 min post mortem, the high values of drip loss and
CIE L∗ . The crossbreed Ma × Du and Polish indigenous pig breeds had the highest content of intramuscular
fat in MLD compared to Mangalitsa and SLW (P < 0.001). The cholesterol content in MLD was the highest in
Polish pig breeds and the lowest in SLW (P < 0.001). Regarding the fatty acid content in the meat, intramuscular fat (IMF) from Zlotnicka spotted was significantly the most polyunsaturated with the highest percentages
of C18:2n-6, C20:5n-3 and C22:6n-3, and it had the lowest percentages of monounsaturated fatty acids (MUFAs) as well as contents of C18:1cis-9 and C18:1trans-11 compared to other genotypes (P < 0.001). IMF from
Slovak Large White was the most saturated and monounsaturated with the highest content of C18:1cis-9, and it
has the lowest percentages of polyunsaturated fatty acids (PUFAs) in IMF compared to genotypes in the study
(P < 0.001). From the results, it follows that the Polish indigenous pig breeds are more suitable for the breeding
and production of special meat products due to acceptable fattening and carcass parameters as well as the meat
quality. As regards fatty acid composition of meat, the direct influence between fatty acid composition in diet
and in Musculus longissimus dorsi was not determined. However, the genotypes have a significant impact on
fatty acid profiles in MLD.
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1

Introduction

In recent years, consumers and the meat industry have emphasized the descending quality of pig meat offered – such
as the high frequency of pale, soft and exudative (PSE) fault
express by high drip loss and low water-holding capacity, unacceptable taste of pork, and low content of intramuscular fat
(Florowski et al., 2006). Indigenous pig breeds such as Mangalitsa, Zlotnicka spotted and Pulawska are less suitable than
other pig meat breeds due to low meat content in the carcass,
but the slaughter value of indigenous pigs can be improved
by crossing them with high-meat-quality breeds. Meat producers believed that production of fermented meat products
of high sensory value requires special raw material obtained
from pigs of high live weight, supplying meat of pH 5.6–5.8
24 h and containing approximately 3.5 % of intramuscular fat
(Grześkowiak et al., 2009). The meat of Mangalitsa belongs
to the group of fat, rich meat, which is darker, more succulent and softer with higher tenderness than the meat from pig
meat breeds (Parunović et al., 2013). The Mangalitsa meat
and fat do not contain a lower level of cholesterol than other
breeds of pigs. The cholesterol is the natural component of
each cell, being the base for vitamin D synthesis and steroid
hormones (Cordis et al., 2015).
Content of fatty acids in meat has the key elements that
control meat quality and an important role in the nutritional
feeding values of the meat (Habeanu et al., 2014). Oils and
fats are important in human nutrition, but excessive or insufficient intake of fat can have adverse effects on human health.
In human nutrition, 15–30 % of energy should be derived
from fat. Less than 10 % should be received from saturated
fatty acids (SFAs), although their higher level increases the
cholesterol content in the blood (Petrović et al., 2014), various cancers and especially coronary heart diseases (Wood
et al., 2003). The polyunsaturated fatty acid (PUFA) content should be 6–10 % due to the requirement for essential
fatty acids (Petrović et al., 2014). The content of PUFA was
greater than 60 % in the fat of Mangalitsa breed, and they almost reached this percentage in the crosses (Parunović et al.,
2013). The PUFA / SFA ratios as well as n-6 / n-3 PUFA ratios have become the most important parameters in the evaluating the nutritional value and healthiness of meat (Parunović
et al., 2012). According to Szabó et al. (2010) the content of
PUFA and monounsaturated fatty acids (MUFAs) in adipose
tissue of Mangalitsa was higher than for Large White (72.9 %
vs. 63.8 %). On the contrary, the content of SFA was higher
in adipose tissue of Large White than in Mangalitsa (36.2 %
vs. 27.1 %).
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Ingredients

%

Corn
Barley
Wheat
Soybean meal
Linseed meal
Granulated alfalfa
Mineral and vitamin supplement∗

50
10
10
10
10
7
3

∗ Retinol 40 mg, cholecalciferol 3750 µg, α -tocopherol

400 mg, riboflavin 80 mg, pyridoxine 30 mg,
cyanocobalamin 1000 µg, niacinamide 300 mg, folic
acid 2 mg, pantothenic acid 300 mg, choline chloride
4000 mg, Cu 600 mg, Fe 3400 mg, Zn 1000 mg, Mn
1000 mg, I 30 mg, Se 8 mg.

The aim of this study was to compare physical and chemical parameters of Musculus longissimus dorsi (MLD) as well
as content of cholesterol and fatty acid content among Mangalitsa, crossbreeds Mangalitsa × Duroc, pig meat breed Slovak Large White with Polish indigenous breeds Pulawska
and Zlotnicka spotted.
2

Material and methods

The experimental material consisted of 48 pigs, divided into
5 groups of different genotypes: Mangalitsa breed (n = 9),
crossbreed Mangalitsa × Duroc (n = 9), Slovak Large White
(n = 10), Zlotnicka spotted (n = 10) and Pulawska (n = 10).
The experiments with Mangalitsa breed, crossbreed Mangalitsa × Duroc (Ma × Du) and pig meat breed Slovak Large
White (SLW) were realized at the Experimental Centre of
Farm Animal near the Department of Animal Husbandry at
the Slovak University of Agriculture (SUA) in Nitra.
2.1

Feeding and rearing conditions of pigs

Pigs were reared under intensive conditions. The pen consisted of concrete floor with bedding straw. Pigs were fed
by complete feed mixture for fatteners. The composition of
complete feed mixture for pigs fattened in Slovakia is presented in Table 1. The pigs received drinking water and complete feed mixture for fatteners via an ad libitum system. The
Zlotnicka spotted and Pulawska were reared under intensive
conditions at the Rolmies farm in Labiszyn, Poland. Pigs had
the same rearing conditions as pigs in Slovakia, and they
were fed by complete feed mixture for fatteners via an ad libitum system. The composition of complete feed mixtures
for pigs reared in Poland is presented in Table 2. Proximate
composition and fatty acid profiles of pig diets are shown in
Table 3.
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Table 3. Proximate composition and fatty acid profiles (%) of the

pig diets.
Ingredients

%

Barley
Wheat
Post-extraction soybean
Pea
Mineral and vitamin supplement

60
20
12
5
3

Diet SK∗
Proximate composition
MJ kg−1
Crude protein (%)
Crude fat (%)
Crude fibre (%)
Lysine (%)

Retinol 42 mg, cholecalciferol 3750 µg, α -tocopherol
500 mg, riboflavin 80 mg, pyridoxine 30 mg,
cyanocobalamin 1000 µg, niacinamide 300 mg, folic
acid 2 mg, pantothenic acid 300 mg, choline chloride
4000 mg, Cu 550 mg, Fe 3400 mg, Zn 1000 mg,
Mn 1000 mg, I 30,mg, Se 8 mg.

2.2

2.3

Analysis of physical parameters

The actual acidity (log molc(H +) ) in the MLD (measured
between third and fourth lumbar vertebra) pH values
45 min (pH45 ) and pH values 24 h (pH24 ) post mortem were
measured by pH meter Hanna HI99161. Drip loss (%) was
determined as the weight loss of MLD between 24 and 48 h
of storage, placed in vacuum plastic bags and hung in the
refrigerator at 4 ◦ C according to Honikel (1998).
Meat colour was measured in MLD at 24 h post mortem
using a Minolta colorimeter (Chroma Meter CR-310, Minolta Camera C., Osaka, Japan). Commission Internationale de l’Eclairage (1975) determined the following
colour coordinates: L∗ (lightness, white ± black), a∗ (redness, red ± green) and b∗ (yellowness, yellow ± blue). These
values were recorded from the average of three random readings across each muscle surface.
Warner–Bratzler shear force of meat was measured using
a Warner–Bratzler shear device (Chatillon, USA), in accordance with Goodson et al. (2002). The MLD samples were
warmed in a water bath at an internal temperature of 70 ◦ C
for 30 min. Then, the samples were wrapped in plastic film
and stored in a cooler overnight before coring. The cores
were sheared perpendicular to the muscle fibres’ orientation.
www.arch-anim-breed.net/61/99/2018/

13.5
13.8
5.2
7.4
0.8

12.6
15.6
2.5
4.8
0.8

Fatty acid composition (%)
C:16 (palmitic)
C18:0 (stearic)
C18:1cis n9 (oleic)
C18:2n-6 (linoleic)
C18:3n3 (alpha-linolenic)

Sampling

Fattening period lasted from 30 to 100 kg of live weight.
Pigs were weighed each week. Pigs were electrically
stunned and slaughtered according to government regulations “about the protection of animals during the slaughter”
(GR SR 432/2012). The dissection of carcasses was done
according to standard practices of station of fattening and
slaughter values. The average of back-fat thickness was calculated from three measurements: on the second thoracic
vertebra, on the last thoracic vertebra and on the first sacral
vertebra. The loin cross-section area was measured behind
the last rib. The loin eye area was measured by planimetering. Measurements were taken on right half of carcasses, and
the physicochemical parameters were carried out on 500 g of
Musculus longissimus dorsi (MLD).

Diet PL∗

8.7
2.6
18.3
63.9
4.5

18.8
4.1
14.1
53.3
10.5

Diet SK: diet for pigs reared in Slovakia, diet PL: diet for pigs reared
in Poland.

2.4

Analysis of basic chemical parameters

Moisture content was determined by drying the sample of MLD in an oven at 105 ◦ C according to PNISO 1442:2000 (2000).
Protein content was determined by determination of nitrogen content according to Kjeldahl method PN-75/A04018 (1975).
Intramuscular fat content was determined using the Soxhlet method (PN-ISO 1444:2000, 2000).
The lipid fraction was isolated according to Folch et
al. (1957) for the determination of cholesterol content from
intramuscular fat in MLD. Cholesterol content was determined in accordance with standard ČSN 570185 (1985) using device Spekol 1300.
2.5

Fatty acid content

In order to determine the fatty acid profile, isolation of the
lipid fraction was done via the method according to Folch et
al. (1957). The preparation of fatty acids methyl esters was
done according to Raes et al. (2001). Fatty acid methyl esters were analysed by gas chromatography (Agilent Technologies 6890 N) according to ČSN ISO 5508 (1994). The
gas chromatograph was equipped with DB-23 cyanopropylmethylpolysiloxane column (60 m × 0.25 mm × 0.25 µm).
The carrier gas was nitrogen (flow rate 0.8 m min−1 ), and the
column temperature regime was as follows: 120 ◦ C for 6 min,
the temperature was increased to 170 ◦ C (15 ◦ C min−1 ) and
then to 210 ◦ C (3 ◦ C min−1 ). The temperature was kept for
13.5 min. After that the temperature was raised to 230 ◦ C
(40 ◦ C min−1 ) and kept constant for 7 min. The flame ionization detector temperature was 260 ◦ C. Identification of
fatty acids was made by comparing the following standards:
Arch. Anim. Breed., 61, 99–107, 2018
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Table 4. Fattening parameters of genotypes.

Traits

Ma
(n = 9)

Ma × Du
(n = 9)

LW
(n = 10)

ZS
(n = 10)

Pw
(n = 10)

Average daily gain (g)
Feed intake (day kg−1 )
Feed consumption efficiency (MJ kg−1 )

614.1b
5.2a
69.6a

805.0a
4.0b
54.0b

834.4a
2.7d
36.4d

616.8b
3.1c
43.0c

637.9b
3.3c
41.5c,d

SEM

p value

16.727
0.131
1.811

< 0.001
< 0.001
< 0.001

Ma: Mangalitsa, Ma × Du: crossbred Mangalitsa × Duroc, LW: Large White, ZS: Zlotnicka spotted, Pw: Pulawska; a−d Different letters in the same row
indicate significant statistical differences (Tukey’s test P < 0.05), SEM: standard deviation of the mean.

Table 5. Production parameters of genotypes.

Traits

Ma
(n = 9)

Ma × Du
(n = 9)

LW
(n = 10)

ZS
(n = 10)

Pw
(n = 10)

SEM

p value

Slaughter weight (kg)
Carcass length (cm)
Hot carcass weight (kg)
Slaughter yield (%)
Cold carcass weight (kg)
Chilling loss (%)
Loin eye area (mm2 )
Back-fat thickness (cm)

100.7b
71.6d
81.1
80.5a
79.9
1.1
26.1c
5.7a

108.4a
80.9c
84.1
77.5b
82.1
1.2
40.0b
4.1b

100.9b
97.7a
80.8
80.1a
79.1
1
48.0a
1.7d

103.3a,b
86.0b
82.7
80.0a
81.4
0.8
37.8b
2.9c

102.0b
83.1b,c
81.9
80.3a
80.3
0.9
37.9b
3.1c

0.780
1.309
0.595
0.230
0.564
0.056
1.217
0.211

0.008
< 0.001
0.443
< 0.001
0.407
0.120
< 0.001
< 0.001

Ma: Mangalitsa, Ma × Du: crossbred Mangalitsa × Duroc, LW: Large White, ZS: Zlotnicka spotted, Pw: Pulawska; a−d different letters
in the same row indicate significant statistical differences (Tukey’s test P < 0.05), SEM: standard deviation of the mean.

37 Component FAME Mix, PUFA No. 1, No. PUFA 2,
No. PUFA 3, Sigma-Aldrich.
2.6

Statistical analysis

The effects of genotypes on studied parameters were analysed by one-way analysis of variance (ANOVA) using Statistic Analysis System (SAS) package (SAS 9.2. using of application Enterprise guide 5.1, SAS, 2012). Tables show means
and standard deviation of the mean (SEM). When ANOVA
was significant the means were compared using Tukey’s test.
3

Results and discussion

Means and SEM of fattening and production parameters from
genotypes are shown in Tables 4 and 5. The average daily
gain was significantly the highest in Slovak Large White
and the lowest in Mangalitsa breed compared to other genotypes (P < 0.001). The Mangalitsa breed had the highest
feed intake per 1 kg gain as well as feed consumption efficiency per 1 kg gain, and Slovak Large White had the lowest (P < 0.001). The other genotypes achieved middle values, where differences were significant (P < 0.001) between
crossbreed Ma × Du and Polish indigenous breeds. These results are in agreement with findings of Pârvu et al. (2011),
where Large White had higher average daily gain and lower
feed intake as well as feed consumption efficiency than the
Mangalitsa breed. In a similar study Szulc et al. (2012a) deArch. Anim. Breed., 61, 99–107, 2018

scribed that Zlotnicka spotted had the lowest average daily
gain than crossbreeds Zlotnicka spotted × Duroc. Tyra and
Žak (2010) compared Polish Large White and Pulawska
breed, where Polish Large White achieved higher average
daily gain than Pulawska breed, but in the current study the
values were lower. Results confirmed that pig meat breeds
reached higher average daily gain and lower feed intake per
1 kg gain than indigenous breeds and crossbreeds Ma × Du,
but Polish indigenous breed had more economically acceptable fattening parameters than Mangalitsa breed and their
crossbreed.
The slaughter yield of carcass was significantly the lowest in crossbreed Ma × Du compared with other genotypes
in the assay (P < 0.001). The value of loin eye area MLD
was the highest in SLW and the lowest in Mangalitsa breed
(P < 0.05). The Polish indigenous breeds reached middle
values, but lower than crossbreed Ma × Du. The differences
were not significant. Mangalitsa breed had the highest backfat thickness and the lowest SLW (P < 0.001). Polish indigenous breeds achieved middle values, but crossbreed Ma × Du
had higher back-fat thickness (P < 0.001). These results
are in agreement with findings reported by Grzeškowiak et
al. (2009), Jankowiak et al. (2009) and Bocian et al. (2012).
Wojtyšiak and Poltowicz (2014) showed that Pulawska had
lower value of loin eye area, but higher back-fat thickness
than their crossbreeds. The results confirm that indigenous
breeds had lower lean meat contents and higher fat content in
carcass. Polish indigenous breed had higher lean meat con-
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Table 6. The physical properties in Musculus longissimus dorsi of genotypes.

Traits

Ma
(n = 9)

Ma × Du
(n = 9)

LW
(n = 10)

ZS
(n = 10)

Pw
(n = 10)

SEM

p value

pH45 min (log molc−1 )
pH24 h (log molc−1 )
Drip loss24 h (%)
Colour24h CIE L∗
Colour24 h CIE a∗
Colour24 h CIE b∗
Shear force (kg cm−2 )

6.1b
5.6a
8.8a
53.0c
2.7
10.4d
2.3b

5.9b
5.6a
9.0a
63.6a
2.9
13.1c
2.1c

6.1b
5.5b
7.3a,b
57.4b
0.9
10.6d
4.3a

6.4a
5.6a
2.9c
49.2d
2.7
17.8a
4.2a

6.5a
5.6a
4.7b,c
52.1c,d
3.1
16.1b
3.7a

0.054
0.019
0.481
0.809
1.082
0.622
2.652

< 0.001
0.001
< 0.001
< 0.001
0.095
< 0.001
< 0.001

Ma: Mangalitsa, Ma × Du: crossbred Mangalitsa × Duroc, LW: Large White, ZS: Zlotnicka spotted, Pw: Pulawska; a−d different
letters in the same row indicate significant statistical differences (Tukey’s test P < 0.05), SEM: standard deviation of the mean.

tent and lower fat content in carcass than with Mangalitsa
breed, but crossbreed Ma × Du had higher lean meat content
and also higher fat content in carcass.
The results for the physical properties of Musculus longissimus dorsi (MLD) are presented in Table 6. The pH45 min
was higher in Polish indigenous breeds than in Mangalitsa
and their crossbreed (P < 0.001). The ultimate pH24 h decreased after 24 h, and it was the lowest in SLW than in
other genotypes in the trial (P < 0.001). The MLD from
crossbreed Ma × Du and Mangalitsa breed tended to have
a higher loss of water during refrigerated storage than Polish indigenous breeds (P < 0.001). The MLD from SLW
achieved middle values. According to the study of Parunović
et al. (2013), Mangalitsa breed had lower pH values in MLD
than Landrace. Results of Polish indigenous breeds are in
agreement with findings of other studies (Jankowiak et al.,
2009; Wojtyšiak and Poltowicz, 2014).
An objective measure of Warner–Bratzler shear force is
the force required to shear a piece of meat. The lowest value
of Warner–Bratzler shear force of MLD was determined in
crossbreed Ma × Du and the highest in MLD of SLW compared with other genotypes in the experiment (P < 0.001).
The Mangalitsa breed and their crossbreed Ma × Du had significantly lower values of Warner–Bratzler shear force in
meat than Polish indigenous breeds and pig meat breed SLW.
Similarly, Stanišić et al. (2015) described that meat from
Mangalitsa breed had lower values of Warner–Bratzler shear
force than meat from Landrace, but in our study lower values
was determined. In the study of Juárez et al. (2009) the texture parameters were higher in lines of Iberian pigs than in
our experiment.
Regarding instrumental colour, the values of L∗ (lightness)
were the highest in MLD from crossbreeds Ma × Du, which
indicates that meat from crossbreed Ma × Du was paler than
the other genotypes in the assay, but the CIE L∗ value was
the lowest in MLD from Zlotnicka spotted (P < 0.001). The
index of red (CIE a∗ ) was the highest in MLD from Pulawska
and the lowest in MLD from SLW, although the differences
were not statistically significant among genotypes. The value

www.arch-anim-breed.net/61/99/2018/

of CIE b∗ was the highest in MLD of Zlotnicka spotted,
which is probably due to the higher share of intramuscular fat in MLD from Zlotnicka spotted. The lowest values
of CIE b∗ were found in MLD from Mangalitsa and Large
White compared to the MLD of other genotypes in the issue (P < 0.001). Similarly, Sirtori et al. (2011) indicated that
crossbreeds of Nero Siciliano exhibited darker, redder meat
with higher values of yellowness than meat from indigenous
breed Nero Siciliano. Several lines of Iberian pigs and Chato
Murciano exhibited lower values of lightness in meat but
higher values of yellowness than our study. Values of redness are in accordance with results reported by several authors (Estévez et al., 2003; Juárez et al., 2009; Peinado et al.,
2004). On the other hand, Poto et al. (2007) noted that indigenous breed Chato Murciano had higher values of colour parameters in meat than their crossbreeds. The results showed
that Polish indigenous breed had lower values of drip loss in
meat, darker and more yellow meat than genotypes from Slovakia. It can be concluded that the crossbreed Ma × Du had
PSE meat due to low values of pH45 min, higher content of
drip loss as well as higher content of colour value L∗ than
other genotypes in this issue.
Table 7 shows chemical properties and cholesterol content
in MLD from genotypes. Polish indigenous breeds had significantly lower water content than genotypes from Slovakia
(P < 0.001). The percentage of total protein was the highest in MLD from Zlotnicka spotted and the lowest in MLD
from Pulawska (P < 0.001). The genotypes from Slovakia
achieved middle values, where differences were not statistically significant. Intramuscular fat content in MLD was the
highest in Pulawska and the lowest was in SLW (P < 0.001).
This is in accordance with results of cholesterol content
(P < 0.001). Similarly, Stanišić et al. (2015, 2016) observed
lower water and protein contents but higher percentage of intramuscular fat in meat from Mangalitsa than Landrace. Sirtori et al. (2011) indicated that meat from indigenous breeds
had lower water and protein contents but higher intramuscular fat content than their crossbreeds. Szulc et al. (2012b)
showed higher percentage of water with higher intramuscular
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Table 7. The chemical properties in Musculus longissimus dorsi of genotypes.

Traits

Ma
(n = 9)

Ma × Du
(n = 9)

LW
(n = 10)

ZS
(n = 10)

Pw
(n = 10)

SEM

p value

Total water (%)
Total protein (%)
Intramuscular fat (%)
Cholesterol (mg 100−1 )

73.8a
24.1a,b
1.9b
40.7b

73.7a
23.7b
2.4b
45.2b

74.3a
23.7b
1.2b
20.4c

70.5b
25.2a
2.6b
91.0a

69.8b
23.3b
5.5a
103.0a

0.339
0.271
0.161
4.976

< 0.001
< 0.001
< 0.001
< 0.001

Ma: Mangalitsa, Ma × Du: crossbred Mangalitsa × Duroc, LW: Large White, ZS: Zlotnicka spotted, Pw: Pulawska; a−d different letters
in the same row indicate significant statistical differences (Tukey’s test P < 0.05), SEM: standard deviation of the mean.

Table 8. Fatty acid composition of total intramuscular fat of Musculus longissimus dorsi from various genotypes.

Traits

Ma
(n = 9)

Ma × Du
(n = 9)

LW
(n = 10)

ZS
(n = 10)

Pw
(n = 10)

SEM

p value

C16:0
C18:0
C18:1cis-9
C18:1trans-11
C18:2n-6
Conjugated linoleic acid
C18:3n-3
C20:5n-3
C22:5n-3
C22:6n-3
SFA
MUFA
PUFA
PF / SF
Omega 3
Omega 6
n-6 / n-3

24.50a
11.17
42.96a
4.51a
9.16ab
0.132a
0.273c
0.103a,b
0.141c
0.042b
36.81b
50.37b,c
12.15a,b
0.31b
0.63b
10.96b
17.92a

24.37ab
11.18
43.42a
4.53a
7.93bc
0.119a
0.259c
0.082c
0.137c
0.041b
36.89b
51.24b
11.53b,c
0.27c
0.61b
9.89b,c
16.53a

24.37ab
11.28
43.82a
4.41a
8.87b
0.132a
1.948a
0.097b
0.143c
0.044a,b
39.36a
54.51a
8.18d
0.34ab
0.49b
7.35c
15.72a,b

23.56b
11.01
39.52b
4.01b
10.85a
0.087b
0.518b
0.115a
0.312b
0.056a
36.95b
47.70c
15.09a
0.39a
1.08a
14.01a
12.94b

24.27a
11.74
42.88a
4.70a
6.16c
0.061c
0.291c
0.103a,b
0.434a
0.037b
38.16a,b
52.45a,b
9.23c,d
0.23c
0.94a
8.29c
8.89c

0.108
0.105
0.356
0.049
0.308
0.005
0.097
0.002
0.022
0.002
0.241
0.452
0.457
0.011
0.039
0.434
0.567

0.035
0.225
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

Ma: Mangalitsa, Ma × Du: crossbred Mangalitsa × Duroc, LW: Large White, ZS: Zlotnicka spotted, Pw: Pulawska; a−d different letters in
the same row indicate significant statistical differences (Tukey’s test P < 0.05), SEM: standard deviation of the mean.

fat content in MLD from Zlotnicka spotted than our results.
Florowski et al. (2006) described that Zlotnicka spotted had
lower water content and higher intramuscular fat content in
MLD than in Pulawska, which diverges from our results. On
the contrary, Pârvu et al. (2012) indicated that indigenous
breed Mangalitsa reared in the alternative production system
had lower cholesterol content than Large White. Similarly,
Parunović et al. (2013) observed that meat from Mangalitsa
breed had higher cholesterol content than meat from industrial pig breeds. The results confirmed that Polish indigenous
breeds had lower water content in MLD but higher intramuscular fat and higher cholesterol contents in MLD than genotypes from Slovakia.
Major fatty acid composition in intramuscular fat in
MLD from genotypes is presented in Table 8. Intramuscular fat (IMF) from Zlotnicka spotted was significantly the
most polyunsaturated with the highest contents of C18:2n6, C20:5n-3 and C22:6n-3, and it has the lowest content of
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monounsaturated fatty acids (MUFAs) as well as contents
of C18:1cis-9 and C18:1trans-11 compared to other genotypes (P < 0.001). IMF from SLW was the most saturated
and monounsaturated with the highest content of C18:1cis9, and it has the lowest content of PUFA in IMF compared
to genotypes in the study (P < 0.001). Mangalitsa, crossbreed Ma × Du and Pulawska achieved intermediate values
of SFA, MUFA and PUFA without significant differences
among them. The content of n-3 PUFA in IMF was higher in
Zlotnicka spotted as well as Pulawska than genotypes from
Slovakia (P < 0.001). Zlotnicka spotted had the highest content of n-6 PUFA in IMF and the lowest had Large White
(P < 0.001). From the results, it follows that the diet did
not influence fatty acid composition of IMF because there
were significant differences among indigenous Polish breeds.
However, genotype significantly affected fatty acid composition of IMF from MLD.
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According to Ramírez and Cava (2007) differences in fatty
acid composition among genotypes can be caused by a different content of IMF. In our research, an association between IMF and fatty acid profile was not determined. Tomović et al. (2016) reported that pig meat Large White had
more saturated and polyunsaturated IMF but less monounsaturated IMF than Mangalitsa breed. In our study lower values
of PUFA in IMF were found than their results, and percentages of SFA and MUFA were in agreement with their results.
In the study of Parunović et al. (2013), it was shown that
pig meat breed Swedish Landrace had higher percentages of
SFA and PUFA in IMF but lower percentage of MUFA than
in Mangalitsa breed. The Swedish Landrace had higher total n-3 PUFA as well as total n-6 PUFA than Mangalitsa.
According to Serra et al. (1998), the indigenous Iberian pigs
achieved higher percentages of SFA and MUFA in meat, but
it had a lower percentage of PUFA than pig meat breed Landrace. On the contrary, Renaudeau and Mourot (2007) indicated that indigenous pig breed Creole had in meat higher
percentages of SFA and MUFA, but it had lower percentage of PUFA than Large White. They reported a higher percentage of SFA and lower percentage of MUFA than our results except regarding PUFA, which was in accordance with
their results. Comparing our results with those in the study of
Juaréz et al. (2009), the meat of Iberian pigs had lower content of MUFA and higher content of PUFA than in the meat
of genotypes in our study. However the content of SFA was
in agreement with our results.
As regards PF / SF ratio, the meat from Mangalitsa, SLW
and Pulawska had a significantly higher ratio than meat from
crossbreed Ma × Du and Zlotnicka spotted (P < 0.001),
which is caused by the different content of C18:2n-6. According to Wood et al. (2003) the PF / SF ratio should be
increased to above 0.4. Similarly, the British Committee on
Medical Aspects of Food and Nutrition Policy (COMA) recommends a PUFA / SFA ratio higher than 0.45 (Petrović et
al., 2014). In our study, the PUFA / SFA ratio was from 0.23
to 0.39, which is not in accordance with the recommendations. Results in this study are in accordance with Parunović
et al. (2013). However, Petrović et al. (2014) found lower
values of n-6 / n-3 ratio in IMF between indigenous breeds
Moravka and Mangalitsa than our results.
Nutritionists have also focused on the type of PUFA and
the balance in the diet between n-6 PUFA and n-3 PUFA
(Jeong et al., 2010). Pig muscle has a high ratio of n-6 / n-3
due to the high level of C18:2n-6, and it is difficult to reduce these values (Wood et al., 2008). In our study a high
n−6 / n−3 ratio in the range of 8.89–17.92 was also found,
where the IMF from meat of Mangalitsa had the highest n6 / n-3 ratio and the lowest Pulawska (P < 0.001).
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Conclusions

From the results, it follows that the Polish indigenous pig
breeds are more suitable for the breeding and production of
special meat products due to acceptable fattening and carcass
parameters as well as the meat quality. As regards fatty acid
composition of meat, direct influence was not determined between fatty acid composition in diet and in Musculus longissimus dorsi. However, the genotype has a significant impact
on fatty acid profile in MLD. Because meat of indigenous pig
breeds Mangalitsa, Zlotnicka spotted, Pulawska as well as
crossbreeds Ma × Du had higher content of PUFA, but lower
content of MUFA and SFA than pig meat breed Large White,
it can be concluded that crossing pig meat breeds with the indigenous Mangalitsa breed did not improve fattening and carcass properties or meat quality compared to pig meat breed
Slovak Large White and Polish indigenous pig breeds.
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Florowski, T., Pisula, A., Adamczak, L., Buczyński, J. T., and Orzechowska, B.: Technological parameters of meat in pigs of two
Polish local breeds-Zlotnicka Spotted and Pulawska, Anim. Sci.
Pap. Rep., 24, 217–224, 2006.
Folch, J., Lees, M., and Stanley, S. G. H.: A simple method for the
isolation and purification of total lipids from animal tissues, J.
Biol. Chem., 226, 497–509, 1957.
Goodson, K. J., Morgan, W. W., Reagan, J. O., Gwartney, B. L.,
Couringtion, S. M., Wise, J. W., and Savell, J. W.: Beef customer satisfaction: factors affecting consumer evaluations of clod
steaks, J. Anim. Sci., 80, 401–408, 2002.
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