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üsi:

d isb a la n c e  in f lu e n c e s  s i g n i f i c a n t l y  q u a l i t y  o f  raw  m a t e r i a l .  Fox1 t h i s  re a s o n  
complex and m ic r o s t r u c tu r a l  r e s e a r c h  o f  b e e f  and p o rk  on e a r ly  s ta g e s  ofctea

‘JL. S q u a l i t a t i v e  and q u a n t i t a t i v e  h i s t o l o g i c a l  and c y to lo g ic a l  a n a l y s i s .  A ccord ing  
of m1Si m eat and to  i t s  c o lo u r  c h a r a c t e r i s t i c s  raw  m a te r i a l  was d iv id e d  i n t o  th r e e

If, ' ,;;'*iv USE and DFD m ea t.

Xu G a c t iv e  ag e in g  and by g r e a t e r  amount o f d e s t r u c t iv e  changes i n  m uscle  f i b e r s ,  
[p ^ o i l i t y  o f  t h i s  m eat was lo w e r.

Hi,cte
fo rm a l m ea t, d a rk  and f i rm  m eat (DFD) was c h a r a c te r i z e d  by lo n g e r  ag e in g

ased
Hore

w a te r -h o ld in g  a b i l i t y .  P a le ,  s o f t  and e x u d a tiv e  m eat (PSE) was c h a r a c te -

n  - - i o n s  o f  m eat a n im a ls  grow ing due to  i n t e n s i f i c a t i o n  o f  t h i s  p r o c e s s  and to
\  Qf%  ^dosphere  have p u t  th e s e  an im a ls  i n t o  to u g h  e c o lo g ic a l  c o n d i t io n s  n e g a t iv e ly
% ■ît,

thej

(i

and

' i»
•Is

%

■L1‘ v i t a l  a c t i v i t y .
in c r e a s e d  f re q u e n c y  o f  s t r e s s  s i t u a t i o n s  become a p p a re n t i n  b e e f  and p o rk

ten d en cy  i s  c l e a r l y  r e v e a le d  th ro u g h  m ethods o f m o rp h o lo g ic a l a n a ly s i s ,  com-
5<W P r a c t ic e  and b e in g  c r i t e r i o n  o f  m eat q u a l i t y  a s s e s s m e n t. D a ta , o b ta in e d  in  

aby
in ,, d ab ro ad  ev id en ce  ab o u t in c r e a s e  i n  PSE and DFD q u a l i t y  d e v ia t io n s  and d e c -  
1 °u n t o f m eat w ith  norm al pH and no rm al c o u rse  o f a g e in g .
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Sl o f s t e e r s  and p ig s ,  grown by in te n s iv e  te c h n o lo g ie s  a t  d i f f e r e n t  a g r i -
, 4 ,  1se s  s e rv e d  as  o b je c t  o f r e s e a r c h .  M eat sam ples f o r  h y s to lo g ic a l  and m ic -
\  ^  beSe

'9 4  a rc h  w ere ta k e n  a t  d i f f e r e n t  ag e in g  tim e s  ( to  48 h r s  p o s t  mortem ) and,
4

M k

X b e
va lu e ,  were d iv id e d  i n t o  3 g ro u p s : NCR, PSE, DFD.

f ix e d  in  a 20% n e u t r a l  fo rm a lin  s o lu t io n  ( f o r  h y s to lo g ic a l  r e s e a r c h )  and
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\ V V _
w ise  c u t s .  A f te r  p la c in g  sam ples i n  c e l l o i d i n ,  th e  o b ta in e d  h y s to lo g ic a l  c u t3

;o x y l in - e o s in e . C u ts w ere exam ined by l i g h t  m ic ro sco p e  "L a b o v a l" , m icrog *
ail 'k e n .  P ic tu r e  a n a ly s i s  and m orphom etric  s tu d ie s  were co n d u c ted  on "MagisC

1;

%
«ti

C o r r e la t io n  o f s i z e s  o f  m uscle  f i b e r s  ( c r o s s - s e c t i o n )  b e tw een  d i f f ere:Q 
q u a l i t y  g ro u p s (DFD, PSE,NCR).

am eter o f  
s c le  f i b e r  ( jura.)

TTÜET
p o rk

Pigo  2 C h a r a c t e r i s t i c s  o f  sam ples o f b e e f  m uscle  t i s s u e
Range o f  mean v a lu e s  f o r  c r o s s - s e c t io n  a r e a s  o f m uscle  f i b e r s  fo r  
PSE and no rm al m eat

_ V) yL a rg e r  m uscle  j-1 ^  ^ e$!Cn
c h a r a c t e r i s t i c  ^

f  P&s m a l le r  ones



c t u r a l  r e s e a r c h  sam ples were f i r s t  fix ed , in  2.5% g lu ta ra ld e h y d e  s o lu t io n ,  th e n  
J-°n o f  osmium q u a d ro x id e . A f te r  t h a t  sam ples were d e h y d ra te d  and im m ersed in to  
SlriS: e p o n - a r a l d i t . P ie c e s  o f m uscle sam ples were c u t le n g th w ise  and c ro ssw ise

Of re
%
^8

°uts Were made on u l tra to m e  "LKB-3", dyed by plumbum c i t r a t e  and u r a n i l a c e t a t e  
'-it( ie<i u nder e l e c t r o n ic  t r a n s m is s io n  m ic ro sco p e  BS-61J "TESLA", th e n  e le c t r o n o -

%  ^  Di s c u s s i o i t

\  e su l t s  o f  s t r u c t u r a l  r e s e a r c h  show s i g n i f i c a n t  d i f f e r e n c e s  i n  s t r u c t u r a l  p ro -
3n<i in ag e in g  p r o c e s s e s  i n  n o rm a l, DFD and PSE m ea t, t h i s  b e in g  in d i c a t i v e  o f  a c u te

t 5iV of
\  h e a t g ra d in g  f o r  f u r t h e r  te c h n o lo g ic a l  p r o c e s s in g .  S e le c t iv e  use o f m eat can

IssUe
Of

%

actu r in g  o f  m eat p ro d u c ts  o f  r e l a t i v e l y  h ig h  q u a l i t y .
P ig s  and s t e e r s  w ith  norm al pH a t  th e  moment o f r i g o r  accom plishm ent sh o - 

asynchronism  o f  t h i s  p r o c e s s .  M ic ro - and u l t r a s t r u c t u r a l  d a ta  o b ta in e d  f o r  M. 
s i  o f s t e e r s  and p ig s  (by 48 h r s  p o s t )  a g re e d  w ith  e a r l i e r  r e s e a r c h  d a ta  

^ d  B elousov  A .A ., 1977; F in g e r ,  1 9 8 6 ), th e s e  d a ta  b e in g  c h a r a c te r i z e d  
th e  m ost p a r t  o f  m uscle  f i b e r s ,  by th e  p re s e n c e  o f  s e p a r a te  c o n tr a c te d

B .I .

f

¡JL V e6 n i ty  o f  f i b r i l l a r  and la m e l la r  s t r u c t u r e s ,  by r e l a x a t i o n  o f s t r u c t u r e s  o f
6*i

c°hpi e x > by  s w e ll in g  o f  a - d i s c s .
iVe

siv5

eh;

^ e e f  and p o rk  m eat w ith  low pH showed g r e a t e r  p o r o s i t y  ( t a b l e  1 , f i g . 1 )  due
Vd:

ang
■ Nation o f i n t e r c e l l u l a r  s p a c e s .  B e s id e s ,  PSE-meat was c h a r a c te r i z e d  by d e s -

Of
es o f  v a r io u s  d e g re e  and l o c a l i t y .  E a r l i e r  d a ta  (S k a l in s k y , B elousov  1977* 

^98o) co n firm  t h a t  i n  60% o f c a s e s  th e s e  changes a re  o b se rv ed  in  PSE m ea t. 
e f i b e r s  s t r u c t u r e  w ere a s  f o l lo w s ;  m ic ro c ra c k s  a lo n g  w ith  p r e s e r v a t io n  o f 

e:cg r i t y ;  c ra c k s  w ith  sarcolem m a d e s t r u c t i o n ;  t o t a l  b reak ag e  o f  f i b e r s  w ith^ 6 Of
. 8k, 6ll<̂  Sc:r a p s .  U sing  e l e c t r o n  m ic ro sco p e  d i f f e r e n t  changes were r e v e a le d ;  change

Ik' °chori _ 0 i  l a m e l la r  o rg a n e l la e  and a ty p ic  p o s i t i o n  (a s  com pared to  norm al m eat)
as Vieil as d e s t r u c t i o n  o f l i p i d - c o n t a i n i n g  s t r u c t u r e s  and p r o t e i n  f i b r i l -  

5, ’ Tilese  changes e v id en ce  ab o u t sp e e d in g  up o f th e  ag e in g  p ro c e s s e s  t a k in g
5 (ai P e r m e a b i l i ty  o f  c e l l u l a r  membranes and w ith  d e v ia t io n s  in  c e l l u l a r  m e ta -

\v .

% « to

l i s t i n g  i n  th e  o rgan ism  o f  a l i v e  a n im a l) .  At e a r ly  s ta g e s  o f  a g e in g , m oi- 
m uscle t i s s u e  and a c cu m u la te s  betw een  m uscle f i b e r s ,  re d u c e d  i n  volum e,

low,e r  w a te r -h o ld in g  a b i l i t y  o f  PSE m e a t.
m eat was c h a r a c t e r i z e d  by sw o lle n  m uscle  f i b e r s  and by p ron o u n ced  de-

t; ^ ° c es. Ses Of m eat a g e in g . S w e llin g  o f f i b e r s  l e d  to  in c r e a s e  o f t h e i r  d ia m e te r
^ l e  i'* f i g .  'I and 2 ) ,  sp a c e s  betw een  them narrow ed  and c o n n e c tiv e  t i s s u e  la y e r\

V ^ b Scame f i r m e r .  A ll  t h i s  r e s u l t e d  in  low er p o r o s i ty  o f DFD m uscle  t i s s u e  
s i“ s t r u c t u r e s  o f m uscle  b u n d le s .

\  ■!i. V   ̂firme
\  ' V o t i KOf J- o n i l l a r  e le m e n ts  o f m uscle  f i b e r  a re  i n  th e  s t a t e  o f  p a r t i a l  r e l a x a t i o n ,

s  Were w eak ly  d i s t i n g u i s h a b l e ,  w h ile  u l t r a s t r u c t u r a l  s tu d y  (a s  com pared to
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o p t ic  m ethods) r e v e a le d  t r a i t s  o f d e s t r u c t io n  p r o c e s s  i n  w hich a c t i n  f i b r i l s an! coS>P'
¿ei

Z - l in e  p r o t e in s  w ere in v o lv e d . D e s t r u c t io n  o f membranous c e l l u l a r  o r g a n e l la e ,  1i.e* o f1
s d e

idSS#

c h o n d r ia e , s a rc o p la s m a t ic  r e t ic u lu m  e t c .  i s  a ls o  o b v io u s . D i f f e r in g  from  PSE mU \
of Vc h a r a c te r i z e d  by d e s t r u c t i o n  o f  m uscle  f i b e r s  and membranes and by b lo c k in g  

in  DPD m eat d e s t r u c t i v e  p ro c e s s e s  ta k e  p la c e  f i r s t  i n  l a m e l la r  s t r u c t u r e s .  A3 ^
s w e ll in g  o f m uscle  f i b e r s  and h y d r a t io n  o f  m y o f i b r i l l a r  p r o t e in s  in  DPD meat indue®

c re a s e  o f  i t s  w a te r -h o ld in g  a b i l i t y .
H aving a n a ly z e d  r e s u l t s  and h a v in g  com pared them w ith  e a r l i e r  s c i e n t i f i c  d a ta , we

f o l lo w in g  c o n c lu s io n s !
-  breakdow n o f  s t r u c t u r e  o f m o le c u la r  com ponents o f  c e l l u l a r  o r g a n e l la e ,  th a t is of

t e i n s ,  co m p rised  in  th e  co m p o s itio n  o f c e l l u l a r  m em branes, l e a d s  to  th e  c
it

A A

t i b i l i t y  o f  m uscle  t i s s u e  (and  th e  o rgan ism  as a w hole) to  e x t e r n a l  e f f e c t 3’ A

— in  i t s  tu r n  i t  may be c au sed  by e c o lo g ic a l  changes i n  v i t a l  a c t i v i t y  of ^  J \

by h ig h  speed  o f  m uscle  g ro w in g , by changes in  f e e d in g  r a t i o n s ,  by in d o o r 
c a t t l e ,  by s t r e s s  d u r in g  d e l iv e r y .

As a r e s u l t ,  l i v e  o rg an ism  a l r e a d y  p o s s e s s e s  p a th o lo g ic a l  t r a i t s  and p re

marfit*

_re<^isl
-te®

fof

PSE and DPD syndrom s o f m e a t.
; a l  P:,r o°egs

gS

A f te r  s l a u g h te r  th e r e  i s  p o s s i b i l i t y  to  t r a c e  a l l  a t y p i c a l  and p a th o lo g i  c ,iy
r,ro f°UIial i v e  a c t i v i t y ,  accu m u la ted  i n  th e  o rgan ism  o f  th e  a n im a l w hich in f lu e n c e  p

t y  c h a r a c t e r i s t i c s  o f  m eat raw  m a t e r i a l .
C OHCLUSIOHS
T hus, e c o lo g ic a l  d is b a la n c e  d u r in g  grow ing and k e e p in g  o f m eat a n im a ls  causes 
q u a l i t y  c h a r a c t e r i s t i c s  o f raw  m a t e r i a l ,  and th e  in c r e a s e  o f th e  amount ox
m eat w ith  d e v ia t io n s  i n  m uscle  t i s s u e  s t r u c t u r e  and c o u rse  o f m eat a g e in g ’ Co:rs®^'

e a r l y  p r e d i c t i o n  o f raw  m a te r i a l  q u a l i t y  i s  r e q u i r e d  as  w e l l  as  f u r t h e r
tvev

te c h n o lo g ic a l  re g im e s  o f  i t s  p ro c e s s in g  f o r  m a n u fa c tu r in g  o f  h ig h - q u a l i ty  
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