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INTRODUCTION 
The objective of this research was to establish the proportion of muscular, fat and bone tissues 
in carcass of Turopolje pig breed, as well as the fatty acid composition of MLD intramuscular 
fat and backfat. Revival and in-situ protection of this breed started in 1994 in Croatia according 
to principles of the convention on biodiversity (Hammond, 1994). 
Turopolje pig breed is the oldest Croatian autochthonous pig breed and one of the older 
European breed, too. Based on the historical literature, Đikić and Jurić (2001) stated that the 
development of this breed started with Turopolje pig, with the participation of Šiška and some 
other European breeds of pigs during the XVII and XIX century. References on pig breeds that 
participated to this process are so diverse that it is not possible to be certain about which of 
them participated to the creation of Turopolje pig breed. Today, examination of this breed at 
the molecular level is in progress. Based on the historical sources, authors set the hypothesis 
that Turopolje pig is an autochthonous Croatian pig, created in the period of domestication in 
the area of Turopolje, a part of Lonjsko polje - world known Croatian nature park. Turopolje 
pig was originally created as, and today it still is, a breed for the outdoor system of production 
in the ecosystem of flood forests of Quercus robur, Fraxinus excelsioor, Fagus silvatica and 
the deschampsietum caespitosae meadows and continental climate. This was a technology of 
low feed input with the possibility of utilization of natural resources of the environment (acorn, 
grass, soil). 
Exterior, reproductive and fattening characteristics. Turopolje pigs have a medium sized 
body frame, a medium to long head and slightly concave profile. Ears are semi-lop and parallel 
with a medium long and pink snout. Neck is short, while back and small of the back are long 
and medium wide, but with smaller muscles, as well as on hams. Stomach line is straight and 
udder with 10-12 teats is very well shaped. Height at withers (adult 3-year-old sows) is  
60-70 cm. Hair is curly, gray-white-yellow color with 5-7 blue-night palm-size spots. Hoofs 
are yellow, skin is not pigmented and with no sign of solar inflammation (dark protective layer 
is formed on the skin). This breed is very resistant to extreme climate conditions. Đikić et al. 
(1999) and Đikić and Jurić (2001) found the average litter size of 6,5 born piglets with the 
average weight at birth of 1.25 kg. According to Belić et al. (1961), Turopolje pig is late-
mature fat type with up to 50 % of fat tissue and has very tasteful and juicy meat with fine 
muscle fibers. Until now, there is no known data on tissue proportions measured in carcass of 
this breed by total dissection method. 
 
MATERIAL AND METHODS 
Research was carried out on fattened Turopolje pig breed (TB, n = 10 castrates). Fattened pigs 
were produced (from birth to the finish of fattening) in the outdoor system within the 
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ecosystem of beech oak and forest and marshy meadows (querceto genistetum and 
deschampsietum caespitosae) in the area of Turopolje - 30 km from Zagreb. Housing and 
nutrition followed the old Croatian technology of low input of nutrients into the ecosystem, 
with maximal utilization of natural resources (acorn, ground, pasture), but taking care of 
environmental balance. Daily supplementation was 0.5 kg of corn per animal (1 kg = 13.04 
MJME), without vitamin and mineral premix supplement. Average age at slaughtering was 
595 ± 14 days (farrowed 26.05-08.06.1999, slaughtering on 10.01.2001). 
Live weight (LW) was analyzed on slaughtering line. Cold carcass weight (CW and right cold 
halves cooling at + 4oC) fortified after 24 hours. Proportions of muscular (M), fat skin + (F) 
and bone (B) tissues, with some other less valuable categories (LVC ; head, legs, tail, kidneys), 
lard (L) and double chain (DC) were assessed by method of dissection and cutting up the right 
cold halves, according to Weniger et al. (1963). Intramuscular fat (IMF) in m. Longissimus 
dorsi (MLD) section between the ribs 13 and 14 and total fat in backfat (BF). Saturated (SFA), 
monounsaturated (MUFA) and polyunsaturated (PUFA) fatty acids were analyzed by gas 
chromatography (ISO 5508 1990). Muscle fiber diameter (µm) was analyzed on MLD, sample 
taken between rib 13 and 14 by electronic microscope, according to Nachlas et al. (1957). 
Division of muscle fiber on slow oxydative «red» (I), fast glycolytic «white» (II) and fast 
oxydative «medium» (III) was established on the basis of α-glycerophosphate dehydrogenase 
and activity of succinic acid. The data was analysed using the GM procedure of SAS (1988). 
 
RESULTS AND DISCUSSION 
Table 1 gives weight at slaughtering and carcass composition and weight and fiber diameter of 
MLD. 
 
Table 1. Characteristics of half carcass and fibers 
 

  SW     CW            Tissue (%)             LVC      L       DC           F MLD (µm) Item    kg       kg        M          F          B           %       %        %         I          II           III 
x    83.0    64.4    36.8      35.3      11.1       9.4      3.5      3.9      34.5      38.5      34.6 
SD     9.6      8.6      1.5        2.2        0.6       0.9      0.4      0.7      11.9      12.3      14.8 
Min    72       54       34.2      32.7      10.1       7.8      3.0      2.8      13         16         12 
Max   99       79       38.3      39.2      12.1     10.1      4.1      4.8      89         78          83 
 
Results shown in table 1 indicate very low slaughter and carcass weights, with high variability, 
although fattened pigs were of very similar age (± 14 days). 
Established variability of slaughter weights could be assigned to effects of genotype 
environment interaction. However, older references Ritzoffy (1931) and Horvat (1939) and 
some recent ones Đikić et al. (1999) and Đikić and Jurić (2001) established TP as late-mature 
type of pig, but obtained variability of slaughter weights of fattened pigs indicate that there are 
some animals that utilize natural resources differently, if kept in the outdoor system of low feed 
input. Obtained results emphasize the need of further examination of morphological and 
pathological changes of respiratory and gastrointestinal tracts, as well as of ecto- and 
endoparasites in pigs kept in the outdoor system. The relative proportions of muscles (36.8 %) 
and fat (35.3 %) in the carcass (table 1) result in a fat/muscle ratio of 1:1.04, which is too low. 
In spite of the fact that the majority of older literature considers TP as a late-mature fatty type 
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of pigs, there are some authors who think opposite, but all of them think that meat of TP is 
suitable for processing and very juicy, with elastic and tender fibres (Belić et al., 1952). The 
achieved ratio between muscles and fat (1:1.04) and the proportion of bones (11.12 %) indicate 
that pigs were not in high fattening conditions, especially having in mind the age of fattened 
pigs. High contents of lard (3,5 %) point to the importance of internal fat reserves, a 
characteristic of old pig breeds, as well of some wild animals, too. Fiber diameter recorded for 
groups I, II and III of 34.5 ; 38.5 and 34.6 µm, respectively, is within the limits (10-100) 
defined by Lawrie (1998), but with addition that this characteristic is under influence of 
genotype, age, nutrition and housing. Table 2 shows lipoid components of MLD and back fat 
tissue. 
 
Table 2. Percentage of IMF and fatty acids in MLD and BF 
 

MLD BF Trait 
%    x      ±    SD    Min-Max    x      ±    SD   Min-Max 

IF   3.03 0.65   2.28-  4.60 92.97 3.75 84.08-96.76 
C<12   0.87 0.72   0.18-  2.11   0.12 0.09   0.05-  0.38 
C12   0.34 0.25   0.08-  0.75   0.09 0.03   0.06-  0.17 
C14   1.28 0.19   0.84-  1.49   1.23 0.11   1.05-  1.35 
C15   0.10 0.18   0.05-  0.52   0.08 0.06   0.05-  0.24 
C15:1   0.19 0.21   0.09-  0.71   0.07 0.04   0.01-  0.14 
C16 25.25 2.29 22.91-29.53 22.55 1.62 20.77-25.31 
C16:1   3.99 0.93   1.56-  4.85   2.62 0.53   1.79-  3.82 
C17   0.18 0.03   0.18-  0.28   0.41 0.03   0.37-  0.47 
C17:1   0.17 0.10   0.15-  0.44   0.34 0.07   0.25-  0.51 
C18 11.13 1.27   9.75-13.28 11.84 2.05   7.04-14.35 
C18:1 48.48 2.85 43.92-52.92 46.55 1.66 43.56-49.65 
C18:2   5.99 2.85   3.14-12.55 11.40 1.95   7.34-13.17 
C18:3   0.11 0.09   0.11-  0.34   0.79 0.23   0.33-  1.09 
C20   0.84 0.01   0.12-  0.16   0.15 0.04   0.10-  0.24 
C20:1   0.56 0.21   0.51-  1.15   0.88 0.14   0.71-  1.20 
C22   0.77 0.64   0.16-  1.96   0.63 0.27   0.31-  1.22 
C22:1   0.48 0.30   0.48-  1.37   0.33 0.17   0.08-  0.71 
C24   0.00 0.00        0.00   0.09 0.03   0.06-  0.14 
C24:1   0.00 0.00        0.00   0.07 0.02   0.05-  0.08 
SFA 39.30 3.74 35.43-46.49 37.22 2.43 30.86-41.78 
MUFA 54.96 2.95 50.07-59.01 50.56 2.71 48.17-55.31 
PUFA   5.74 2.86   3.35-12.76 12.22 1.53   7.63-15.88 
 
According to table 2, the proportion of 3.03 % of IMF in MLD is relatively favorable when 
having in mind recent literature and importance of IMF is gaining in pig selection, regarding 
meat quality Sellier (1998). Analysis of SFA 39.3 % and USFA 60.7 % in IMF of MLD show 
very similar ratio as Kolodziej et al. (2001) established in modern genotypes. However, PUFA 
content, especially C 18:2 (5.99 %) and C 18:3 (0.11 %) is lower that established by Kolodziej 
et al. In TP, PUFA content in fat of BF is 12.22 % and is somewhat better than in MLD. 
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Obtained SFA 37.22 % and UFA 62.78 % content in fat of BF of TP are much more favorable 
than percentages for SFA (40.8-43.21) and UFA (56.79-59.52) established for different pig 
genotypes and sexes Barton-Gade (1997), as well as of those recorded by Wood et al. (1989) in 
modern pig genotypes of average body weight of 58 kg and different BF thickness. It is 
important to stress that research carried out by Hogberg et al. (2001) and Cameron et al. (2000) 
indicate that housing conditions and composition of lipoid components of feed influence the 
content of fatty acids, especially PUFA (C18:2 and C18:3), which have, as expected, growing 
significance in pig meat quality, regarding nutritive and health aspects in humans Newton 
(2001). 
 
CONCLUSION 
Proportions between tissues in carcass and share and composition of muscle and fat tissue in 
Turopolje pig breed reflects specific conditions in the ecosystem, technology of creation, 
breeding and preservation until today in the outdoor system.  
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