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Introduction p
Increasing incidence of muscular degeneration observed recently in farm animals may he partly at?”
ted to large scale character of livestock farming and new systems of feeding /Kursa et al. 1973 m_w
fak et al. 1976, Bergmann and GOllnitz 1976, Levicka and Kursa 1979/. The pigs from industr g
re more suceptible to adverse effects of transportation, pre-slaughter handling and treatmen?t s g
1978/. The incidence of pale, soft, exudative /PSE/ and dark, firm, dry /DFD/ meat in these pig‘-"”ﬁw
higher than in those from conventional farming /Kaczmarczyk et al, 1978/. The aim of this study § 10
examine the incidence of histological changes in the muscles and the relationship of these Change

meat quality defects in the pigs kept in large industrial farm of the type Gi-Gi.,

Materials and Methods

The investigation were carried out on the longissimus dorsi muscle /LD/ of 128 crossbred piZ® ;
Landrace x Large \ihite/ maintained in a Large industrial farm of the type Gi-Gi., The pigs wer® i \,imﬂ’
a concrete floor with no bedding and were fed a typical feedlot ration to a final weight of apl* privc
tely 110 kg. The samples for histological examinations were taken from Iumbar region of the Lot gi?
mus dorsi muscle 5 minutes after slaughter., The samples were frozen in petroleum ether p!'ecool e
dry ice. Sections were cut at 10 um in a cryostat and were stained with haematoxylin-eosin /D”bochnﬂ’

.ve
et al. 1973/ and according to Van Gieson method /Zawistowski, 1975/« The following degenel‘at1

ges in the muscles were looked for: necrosis of the muscle fibers with phagocytosis, hyalin€ g ent
tion of the muscle fibers, lymphocytic infiltration, proliferation of connective tissue and 1“01

of the giant fibers. The following gradation of the degenerative changes on a field of visio¥ - ;pe*’
applied: degeneration and necrosis of the single fibers - 1, degeneration and necrosis of 2 e do"
- 2, degeneration and necrosis of many fibers - 3. The percentage of the giant fibers was estil® gen”
the cross-sections of 10 muscle bundles., Carcass measurement were done on refrigerated CarCQSSESI
soric panel score included: colour, wateriness and consistency of meat, Meat quality anﬂl.’lses ln .ater’

(,olour’ d by

ded: moisture, fat, total protein, water—soluble protein, reducing capacity, pl{,l, pllln, ;b

holding capacity, water-binding ability. These traits were determined according to method debc
udd
Rézyczka and Michalski /1978/, The meat was divided into three groups: normal, pale, soft, o s
. . . . 3 H <
/PSE/, and dark, firm, dry /DFD/ according to criteria applied by Janicki and Kortz /1973/¢ =

ined date were subjected to analysis of variance by the methods of Snedecor /1956/

Results and Discussion

The results presented in table 1. show significant differences between groups of the pigs in ©

it )
a 1
traits, Significant differences in sensory panel scores for meat and in gross meat quality e &

8% %
/table 1, 2/ between groups were found. The degenerative changes of the muscle occured in 57¢ g “‘11&

per” 307‘
t0

Were

mals but only in 7% the changes were strongly pronounced /table 3/. Necrosis of the muscle £
phagocytosis /Fig. 1/ occured in 50-53% of animals exhibiting meat quality defects:.in Comparison
of the normal ones, Lymphocytic infiltration /Fig. 2/ and connective tissue proliferation fEE Fig
found in 26~34,6% of pigs with the meat quality defect and in 17% of normal ones, For Compariso 10

presents the picture of the musculus longissimus dorsi of the pig: ‘with the normal meate Occurre ot ‘
the giant fibers described many times /Cassens et al, 1969, Klosowska and Klosowski 1973 DUt Gl""t

1978, Kiosowska et al., 1979/ was also more frequent in PSE and DFD groups than in normal one P!

£ &
fibers comprising of 0=~7.,4% of the total fibers population occured in 82,3% individuals of e
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Eroup and in 37.1% of the normal ones, respectively /table 3/. Intensity and extent of
Oy, changes in the muscles was higher in pigs with decreased meat quality /table 3/. Also
were pathological changes but they usually were scarce, In muscles of some pigs
Meat 4
u“ﬂn €generative changes /Fig. 5/ similar to hyaline degeneration in muscles of pigs which

g tp
Bray s ansportation /Johannsen and Meneger, 1978/ were observed. Among the causes of the muscle

booN q €Sides those induced by the nutrition factors as well as vitamin I and selen deficience

1976/ internal predisposition and stress - susceptibility of the animals

1972 and Bergmann 1972 are considered., Johannsen and Meneger /1978/ emphasized the

v, he - ghter treatment of animals in causing the muscle fiber necrosis and hyaline degenera=—

gy that ju our studies degenerative changes of the muscles occured more freqently in pigs

:a%ity defects seems to support Bergmann’s suggestion /1972, 1979/ concerning the effect of
i dlsposition and susceptibility of the animals to stress condition, which exist in large

+ Moreover the results suggest that in some cases myopathia may account for the meat

Fige 1. LD muscle of a pig with DFD
meat, Muscle [ibers undergoing
necrosis with phagocytosis

/arrows/. li and B,

Fig, 2. LD muscle of a pig with PSE meat,
Inflammatory infiltrates composed
mainly of lymphocytes. I and I

staining.

Fig. 3, LD muscle of a pig with DFD meat,
Proliferation of the connective
tissue, There also is called rag-
ged-red fiber /arrow/., H and E

staining,




Table 1., Carcass traits, sensoric panel score and chemical characteristics of meat L
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. p n0¥°
Fig. 4 LD muscle of a pig with

: :ninge
mal meat, H and E stail

! o
h
i Wi
Fige 5« LD muscle of a pig ¥ ti"ﬂ
e
meat, Hyaline degen® oo i

of the muscle fiber® rrom
. ; jon
longitudinal sectil

H and E staininge

Loin area, cm~
Average backfat thickness, cm
Loin, % of carcass
Ham, % of carcass
Backfat, % of carcass
Meat of primal cuts, %
Meat of ham, %
Sensoric panel score
Colour
Wateriness

Consistency
Moisture, %
Fat, %

Total protein, %

protein

NORMAL PSE pFD A
n s n X s __’_1__/,/:/
5 68 5.4 35 37.8 5.1 26 3;1 f
68 0.5 3 3.4 0.6 26 g
68 a0 34 22,2 1.7 26 ;9,; |
68 £ 34 19.6 . 1.2 26 9
68 B2 3 1647 1.9 26 O
68 4,2 34 46,1 5.0 26 g
68 6.2 34 62,7 5.2 26 o
WRE
68 0.5 sV, S 26 ;;C
68 0.5 34 2.2 0.8 26 },zb
68 0.5 34 2,37 0.7 26 o
Chemical characteristics 4},69 g,:
66 0.9 3 74,0 0.7 26 2?0
68 0.5 34 2.2 0.8 26 . L8
68 0.7 3% - 22,3 0.6 26 -
Water-soluble protein, % of total 33'60 1/
68 4.0 3 33.80 4 26 P
50 0.9 24 1.8% o -

Reducing capacity

=

a, b, ¢c - Significant at P<0,05
A, B, C - Significant at P<0,01
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T
\Eff\f: pl‘é’sical and chemical characteristics of meat.
e NORMAL n = 68 PSEn=3h DF U n= 26
L X 5 X 5 z s
T L Lk B TR
i, 6.3:A 0.17 o.ozA 02 B, 0.18
”{:t 5.51° 0,02 5.6 0,11  5.86 0.17
Tt Dop, Wavelength, mm 534,50 1,70 564450 1.40 584,60 1.90
SULuration, % 21.28 2.44 23.70 3.41 19,97 2.50
Lii:htness, % ;_‘,/1_1‘01"‘ 3eit 27."5(: 5e20 20.92”\ 2.96
Lauw\hoiz:bility, % of change 9.67  5.18 i 2.57 7.70C q.f?
&igt\bind-“é Capacity, % of bound water (b.UBB 4,64 71.25 5.93 UJ.?QC ST
~~=18ing ability, % 41,76 14,30 25,97 13 .40 62

Vg, vlth Phagocytosis 21 30.9 18 52.9 13 5U.0

rl‘”ii'epuz.c infiltration 13 191 10 29 .4 7 26.9

Intid‘ence lon of connective tissue 12 17.6 10 294 7 26.9

Ilteni\'ity °f the giant fibers 20 38.3 £6 62.4 24 6.9
s o Clianges:
Single pipanc

. fibz:Zers : : 1; 1%.5 ) 3 ,U'O 4 154

T.Eany il 2 16.2 11 32.4 5 1922

E = 1 1.5 / 11.6 4 15.4
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