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0pD n the perirenal fat of pigs with PSE, 
f0r and normal muscles, stored at - IS C 
obs days , the following changes were 
vai®r^ e d ; a more rapid increase of the acid 
inc e in the fat of PSE and DFO pigs; an 
a j / 635® of the higher unsaturated fatty 
of !l c°ntent in the fat of the PSE pigs and 
in Pe free higher unsaturated fatty acids 
d6v fa t of DFD pigs; oxidation changes 
P$- i°Ped more rapidly in the fat of the 

pl9s.
P r o d u c t i o n
edi^t r ° n 9 selection being used in pig bre- 
in and animal at increasing meat yield 
ir, .Pe snimal results in undesirable changes 
neqa^e Physiological processes, affecting 

ii^ely certain quality features of the 
tissue /Briskey, 1964; Allen et al.,« s :

the n pi9 s these changes are manifested by 
low °CctJrsnce of watery meat of pale colour, 
Cit water holding capacity and poor elasti- 
datP  which is called PSE /pale, soft, exu- 
apq ye/ meat /Cassens et al., 1963, Bendall 
feat W r i e . 1964/. Its most characteristic 
tem u['s Is the accelerated rate of postmor- 
acid?Iycolysis followed by rapid muscle 

Plication and increased hydrogen ion
'J'htar, ? udesirable changes in meat quality 

in thiS° resuIt from exhaustion of glycogen 
of e Prganism ante-mortem, due a number 
theSeress factors. The typical symptoms of 
hyg. changes . are : low concent ract ion of 
stj.ci<pen ions /pH>6.3/, dark muscle colour, 
tiqn 7 °r dry surface on muscle cross-sec- 
tyPe acd firm texture of the muscle. That 
fim, Df ftiscle tissue is called DFD /dark,

* dry/ meat.
ohemis quality of muscle tissue undergoes 
91yc ?aI and physical changes during the 
PnQceiysis post-mortem. The biochemical 
from ?Ses are catalysed by enzymes released 
PH s lisosomes, their activity occures at 

- 6.0 /Piotrowskij et al., 1975/.
ta  ̂ c ht '̂e deP ot fais two types of detrimen- 
dijrinnan9 as of complex nature are observed 
°*ida?•storag e , namely the hydrolytic and 

ive deterioration.
dy e hydrolitic decomposition of fats 
91yCe2Vmes free fatty acids, mono- and di- 
PnpCerici®s and glycerol are produced. That 
°nigiSs is of both endogenic and exogenic

I*hek suir °xid a iion of fats during autolysis 
hyqr s in the formation of peroxides and 
tablePer° xi d e s . Those compounds are of uns- 

nat|Jre and underoo further changes
in the occurence of aldehydes, 

tals 2 (fa fty acids, alcohols, lactones, ke- 
C °?' water and some other decompo- 

pT0s.ns Products /Gray, 1978; Melton, 1983; 
1375/.

paper the hydrolytic and oxida- 
changes were studied during storage of

perirenal fat from pigs of normal glycolytic 
pathway and from pigs demonstrating PSE or 
DFD type of meat.
MATERIALS AND METHODS

Experiments were carried out on perirenal 
fat from 27 pigs shoving pre-slaughter weight 
- 120 kgs. Within this group of pigs there 
were twelve of normal muscles, eight of PSE 
muscles and seven of DFD muscles. Fat samples 
were taken 24 h after slaughter of animals 
and chilling the carcases to the temperature 
of + 2° C .

Analyses were carried out after 1, 1C, 15, 
20 and 30 days after slaughter. Fat samples 
were kept at 20°C /- 2°C/. The following 
analyses were conducted in fat samples; the 
chemical composition /Rutkowski et al.,1554/;. 
water content from the weight difference 
after drying; fat content by Soxhlett method 
total nitrogen by Kjeldahl.

The acid value of fat was expressed in mg 
of KOH used to neutraliste the acid contai­
ned in 1 gram of fat, according to the Polish 
Standard PN-73/A-85803. The peroxide value 
was determined by titraction of fat sample 
with Na 2 S 2 ° 3  solution, according to the
Polish Standard P N - 7 3/A-85803. The number of 
mililitres of the 0 . 0 0 2  N a 2S 20 3 solution
used in the titration of iodine separated 
from KE) due to the activity of peroxides 
contained in 1 gram of fat was expressed in 
,ug 0_ per 1 gram of fat /Rutkowski et al., 
1964/ .

The TBA value in fat sample was determi­
ned with the 2-thiobarbituric acid reagent, 
using the quantitative colorimetric method 
at the wave length of 530 pm. The r e s u l t ^  
were expressed in the extinction units 
/Buclawski and Drabent, 1972/.

The gas chromatographic technique was 
used in the determination of percentage con­
tent of the higher fatty acids /HFA/ /Baczyh 
-ska et al., 1969/ and the free higher fatty 
acids /FHFA/ according to Folch at al., 1957. 
The gas chromatograph of Willy GIEDE G C K F , 
made in German Democratic Republic was used 
in the analyses. The quantitative content of 
the HFA and FHFA in the fat samples was ex­
pressed in per cent, and the total surface 
area of all peaks was taken as 10 0 per cent 
/ S t r a s z e w s k i , 1969/.

The measurement of pH. /i.e. 45 minutes 
post mortem/, according to Kortz /197C/ was 
used to distinguish between the PSE muscles 
and the muscles of normal N course of glyco­
lysis, and the measurement of pH / i - e< 24h 
post mortem/ was used to detect tne DFD mus­
cles. The following pH values were used to 
categorize the muscles examinated:

pH <  6 . 0  :
pH* >  5.3 :
PH24>  6.3 ;

RESULTS AND DISSCUSSION
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The hydrolytic changes in the perirenal 
fat samples taken from pig carcases demon­
strating different type of meat /N, PSE and 
DFD/ were also of different character .

The acid value in the fat of the N pigs 
was increasing gradually during the 30 days 
of storage and reached 7.9 at the end of 
storaqe time /Fig. 2/ In the fat samples 
taken from the PSE pigs the rate of the 
hydrolytic changes was h i g h e r , and the acid
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THE PERIRENAL FAT )

value was twice as high /14.7/ after 30 days 
of storage. However, the highest rate of the 
hydrolytic reaction was found in fat from 
the DFD pigs. After 15 days, the acid value 
attained 11.5 and after 20 days 14.6, thus 
reaching the level as it was in fat samples 
from PSE pigs after 30 days of storage. The 
hydrolysis process was also affected by wa­
ter content in the fat tissue /Fig. 1/. The 
fat samples were kept at constant air tempe­
rature and relactive humidity.

The quantitative determination of the HFA 
and FHFA in the perirenal fat revealed the 
presence of fatty acids in the range from
C14 :0 t0 C22:0 ‘ The oleic acid C^g was
predominating and was followed by the palmi­
tic C.c .nt stearic c18 ,q and linolic c 1 8 -2'16:0' 
acids /Tabl. 1, Tabl 2/.

The analysis of the HFA content in the 
fat from PSE pigs demonstrated that it con' 
tained larger amounts of unsaturated fatty 
acids during the whole storage period. In the fat from DFD and N pigs the saturated 
fatty acid predominated. The characteristic 
feature of the fat from DFD pigs was the de­
crease in the unsaturated fatty acid center 
during 30 days of storage. The content of 
the oleic, linolic and linolenic acids was 
decreasing continuously.

On the other hand, in the perirenal fat c. 
the DFD pigs significantly higher quantity 
of the free higher unsaturated, fatty aciP 
/FHUFA/ were found. The increase of the 
higher, unsaturated fatty acids /HUFA/ in 
the fat of PSE pigs and of the FHUFA in the( 
fat of DFD pigs may demonstrate an accele^’ 
ted rate of the hydrolisis process and an

Table 1. Content of the higher fatty acids /HFA/ in per cent of the total content of fatty
aci^

Days 1 10 15 20 30 _^
DfO _*acids N PSE DFD N PSE DFD N PSE DFD N PSE DFD N PSE

14:0 1,6 1,-7 1,7 2,2 2,5 1,8 1,6 1,6 1,8 2,0 2,2 1,9 2,0 2,2 2,016 :0 29,0 27,9 30,0 27,3 26,4 30,0 26,4 25,6 31,0 28,0 25,2 32,0 23,5 24,5 31,616:1 2,7 3,0 1.9 2,7 2.9 1,9 3,2 3,3 1,9 2,8 2,7 1.8 2,7 3,5 l's18 :0 20,4 17,4 17,0 16,5 15,0 18,1 18,9 19,4 19,0 16,6 15,3 19,8 17,0 16,0 20,s18 :1 39,3 42,5 41,7 40,5 44,0 41,0 40,9 40,9 40,8 41,0 45,0 39,5 43,0 43,5 36,518 :2 6,3 6,5 6,1 9,5 8,0 5,6 7.4 7.6 4,4 7,0 7,0 4,3 7,0 7.5 4,318 :3 
Total 1,5 1,4 1.7 1,6 2,0 1,6 1,9 1,9 1,4 1.8 3.0 1,2 1.3 1.7 l,1

saturated 
fatty acids 

Total
51,0 48,7 48,7 46,0 43,9 49,9 46,9 46,6 51,8 46,6 42,7 53,7 42,5 42,7 54/

unsaturated 
fatty acids 49,8 53,4 51,4 54,3 56,9 50,1 53,4 53,7 48,4 52,6 57,7 46,9 54,0 56,5 45,7

Table 2. Content of free higher fatty acids /FHFA/ in per cent of the total content of fattV
^ \ ^ D a y s 1 10 15 20
acids N PSE DFD N PSE DFD N PSE DFD N PSE DFD

14:0 3,6 2,7 2,5 4,7 6,4 3,0 5,6 5,1 3,5 3.5 3,0 3,016 :0 28,0 22,0 25,3 28,0 25,6 25,5 27,0 27,3 27,0 28,5 25,0 25,516:1 2,3 2,5 2,5 2,0 2,8 2,5 3.0 3,0 2,1 2,0 1,6 2,018 :0 6,0 12,0 12,0 7,0 8,4 6,0 6,4 8,6 6,8 6,0 6.9 4,518 :l 46,5 52,0 46,0 44,5 45,0 48,5 46,2 46,0 46,3 50,4 54,5 51,018 :2 11,0 9,0 10,0 11.2 10,0 12,0 10,0 8,1 12,0 8,6 6,5 11,018 :3 1.7 2,0 2,8 1,0 2.0 1,6 2,0 1,7 1,9 1,0 2,3 2,3Total
saturated 37,6 36,7 39,8 39,7 40,4 34,5 39,0 41,0 37,3 38,0 34,9 33,0fatty acids 

Total
unsaturated 61,5 62,5 60,3 58,7 59,8 54,6 61,2 58,8 62,3 62,0 64,9 66,3fatty acids

.a a
30

N PSE 0PD
3.5

2S ,0
2,2
5.5 

51,4
8.3
1.3

5.3 4,0 30,2 25,o
2 . 3  2,3 
5.5 5,746,4 47,0
7 ,9 13.3
1 , 2  2,0

37,0 42,0 35.3

63,2 57,8 64,
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tnCrease<  ̂ susceptibility of the fat tissue oxidation /Tab. 1, Tab. 2/.
The unsaturated fatty acids are greatly 

greeted to oxidation. The higher fatty 
/HFA/ resulting from the hydrolytic 

blan9es in the fat tissue are more suscepti- 
C ®. To autooxidation than triglycerides. 
tfrise et al. /1973/ found that the coricen- 
thation of peroxides can increase due to 

oxidation of the higher fatty acids. As 
perCan hie seen on Fig. 3 the increase of the 
ps 0xide value was small in the initial

of study. After 20 days of storage 
Peroxide value was increasing more rapi- 
first of all in the fat of the PSE g 3s. Laving meat in which the pH was below 

• It could stimulate the activity ot the 
Of °lytic bacteria. The advanced oxidation 
i-pfat of the PSE pigs was reflected by the 

rease of the TBA value /Fig. 4/.

F|G-3 changes of the peroxide value in the
PERIRENAL FAT STORED AT AROUND 18 °C

''"F'e experimental finding concerning the
of the perirenal fat of the PSE 

ths Pi93 during storage suggest that
nw oodesirable changes occouring in the 

tissue of the stressed animal are 
fat °vved by greater susceptibility of the 
pr Tissue to the hydrolytic and oxidative
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