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I  is THODUC TI Olí
I n  r e c e n t  y e a r s  t h e  e l e c t r i c a l  s t i m u la t io n  (ES) o f  c a t t l e  m eat and sh eep  m e a t,h a s  ^  
a ro u se d  w ide i n t e r e s t  among s p e c i a l i s t s  i n  th e  m eat in d u s t r y  a s  a  m ethod o f
i
a ro u se d  wrcie i n t e r e s t  among s p e c i a l i s t s  i n  tr ie  m eat in d u s t r y  a s  a  m etnoa o i 
m eat q u a l i t y  and i t s  te n d e rn e s s  i n  p a r t i c u l a r .  A lthough  th e  m echanism  o f E3 i s  s t i  
n o t e n t i r e l y  known, r e s e a r c h e r s  a r e  unanim ous t h a t  i t  p r e c i p i t a t e s  th e  pH drop  
th e  a d v e n t o f  r i g o r  m o r t i s .  At t h e  same tim e  US p r e v e n ts  and  re d u c e s  th e  r i s k  o f®  
s h o r te n in g  w h ich , a f t e r  a n  i n t e n s i v e  c h i l l i n g  and f r e e z in g ,  r e s u l t s  i n  to u g h  meaí " j a l  
TVio p u rp o se  o f  th e  p r e s e n t  work i s  to  s tu d y  th e  e f f e c t  o f  'ES on some b a s ic  s t r u c tu ^ t ¡j 
and m e c h a n ic a l p r o p e v l io s  su ch  u s  e l a c t i c i t y ,  s t r u c t u r a l  s t r e n g t h  and p l a s t i c  s t r e  
t h a t  c h a r a c t e r i z e  th e  t e x tu r e  o f  th e  r e s u l t i n g  m eat to  th e  g r e a t e s t  e x t e n t .
ilATJSRIAU AND METHODS ^
‘fw e n ty - fo u r  b u l l - c a l v e s ,  " m a c k -m o tle y "  b re e d , 20 m onths o ld ,  400 to  400 kg l i v e  w __ 
w ore u sed  f o r  th e  e x p e r im e n t. They w ere  o f  one and th e  saute b a tc h  and had a lm o st 
Millar p r e s la u g h te r  c o n d i t io n .  H a lf  o f  t h e  c a lv e s  w ere  s e t  a s i d e  a s  a  c o n t r o l  &roW*u - 
and th e  o th e r  n a i f ,  im m e d ia te ly  a f t e r  th e  b le e d in g ,  was s t im u la te d  by m onopolar sq 
a r c  p u ls e s  o f  10 ms d u r a t i o n ,  14.3. Jlz f re q u e n c y  and 90 V ( p e a k ) ,  d e r iv e d  from  a n .  
e l e c t r i c a l  s t i m u la to r ,  ty p e  EB-4, s p e c i a l l y  d e s ig n e d  a t  th e  H ig h er I n s t i t u t e  o f  * 
I n d u s t r y  i.n P lo v d iv .  The s t i m u la t io n  tim e was 2 m in . Two m onopo la r s t a i n l e s s  st® e 
e l e c t r o d e s ,  each  190 m u  long  and 6 ¡am i n  d ia m e te r  w ere  a p p l ie d  i n  th e  m u sc le s  a t

n c h i l l e s  te n d o n  o f  b o th  l e g s .  A t h i r d  e l e c t r o d e  ( made a l s o  o f  s t a i n l e s s  s t e e l  i £ e 
sh ap e  o f  a  clam p) w ith  p o s i t i v e  p o l a r i t y  was a p p l ie d  in  th e  a n i m a l 's  n o s t r i l s .  
e o m tro l arid s t im u la te d  c a r c a s s e s  w ere  t r e a t e d  a c c o r d in g  to  th e  m ethods g e n e r a l ly  ^  
e t  i sed  in  o u r  m e a t-p ro d u c in g  f a c t o r i e s .  A f te r  th e  s t i m u la t io n  th e  r i g h t  h a l v es  * 
c h i l l e d  a t  an  am b ie n t te m p e ra tu re  from  m inus 10 C to  m inus 15 C and a t  a i r  vet-w 
( 2 + 3 ) ia /s  Up to  a  te m p e ra tu re  o f  + 6 °0 ( i n  d e p t h ) .  A f te r  t l i a t  th e y  w ere keP 
art am b ien t te m p e ra tu re  o f  0 G to  2 0 .  aS '
The s t r u c t u r a l  and m e c h a n ic a l p r o p e r t i e s  o f  in. L o n g issim u s d o r s i  w ere  s tu d ie d  
s e s s in g  th e  e l a s t i c i t y ,  s t r u c t u r a l  s t r e n g t h  and p l a s t i c  s t r e n g t h  a t  th e  end o f 
1 s t ,  6 th ,  12 th , 2 4 tb , 4B th and 72nd H our from  th e  moment o f  ES. F o r  t h a t  pu rpos Agl 

m ethod o f  p e n e t r a t i o n  and  a n  a u to m a t ic  p e n e tro m e te r ,  ty p e  OB-205 MIM, H ungarian  
w ore u s e d .
RESULTS AND DISCUSSION .
The r e s u l t s  r e f l e c t i n g  th e  ch an g es i n  t h e  s t r u c t u r a l  and m e c h a n ic a l p r o p e r t i e s  - 
shown i n  P i g . 1 to  P i g . 5 .  I t  i s  o b v io u s  t h a t  a f t e r  th e  2 4 th  h o u r t h e r e  a r e  s t a t i n  ^
c a 'lly  s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  s t r u c t u r a l  and m e c h a n ic a l p r o p e r t i e s  
exam ined m u sc le s  o b ta in e d  from  s t im u la te d  and n o n - s t im u la te d  c a r c a s s e s .  B esid e s  
on th e  t h i r d  day th e  c o n t r o l  sam p les  d e m o n s tra te  c l e a r l y  e x p re s se d  to u g h  t e x ta n  ^ e
i s  c h a r a c t e r i s t i c  o f  th e  i n i t i a l  s ta g e  o f  th e  r i g o r  m o r t is  p r o c e s s ,  w h ile  a t  th  ^  
tim e  e x p e r im e n ta l  sam p le s  h av e  a w e l l - d e f in e d  te n d e n c y  tow ard  b e t t e r  s t r u c t u r a l  
m e c h a n ic a l p r o p e r t i e s .  By th e  end o f  th e  p e r io d  th e y  a c h ie v e  th e  p r o p e r t i e s  ^ h i  
n o n - s t im u la te d  m eat r e a c h e s  a f t u r  10-12 d a y s  b e in g  s to r e d  a t  th e  same te m p e ra tu  
c o n d i t io n s .  otk®r
The r e s u l t s  o b ta in e d  in  t h i s  s tu d y  c o in c id e  w ith  some o f  th e  d a t e  p r e s e n te d  by^ ^  
l u t h o r s . P or in s t a n c e ,  Z ach aro v  e t  a l .  f jJ  liave e s ta b l i s h e d  t l i a t  th e  te n d e rn e s s  -
s t im u la te d  sam p les  o f  m. L o n g iss im u s d o r s i  (LD) h a s  d ropped  a  l i t t l e  im m ed ia te ly  
t o r  ES, and a f t e r  U iat im proved s t e a d i l y  d u r in g  th e  w hole p e r io d  (240 h )  o f  
S im u lta n e o u s ly ,  th e  te n d e r n e s s  o f  th e  c o n t r o l  sam p les  d e t e r i o r a t e d  d u r in g  th e  1 
>0 h  a f t e r  K3 and i t  was ha i d l y  a f t e r  t h a t  t l i a t  i t  s t a r t e d  to  grow u p . The ca!r-_er .  
s t im u la te d  liave been  re a c h e d  th e  u l t i m a t e  t e n d e r n e s s  o f  th e  c o n t r o l s  150 h e a r l  r  
Honda1 1 's  d a t e  [2] g iv e  e v id e n c e  t h a t  a  s t im u la te d  sam ple o f  m. LD had more ten»  
t e x tu r e  a f t e r  th e  f i r s t  day i n  co m p ariso n  w ith  t h a t  o f  th e  c o n t r o l  sam ple on th  
day ( t h e  s h e a r  f o r c e  was 6 .1  kg and 6 .7  kg , r e s p e c t i v e l y ) .
Davey e t  a l .  4 liave found  t l i a t  ES re d u c e s  th e  tim e o f  o c c u r ra n c e  o f  r i g o r  nior 
from  24 h  to  5 h .
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S im i la r  te n d en c y  f o r  change o f  th e  ' 
te n d e r n e s s  o f  s t im u la te d  m eat i s  sup 
p o r te d ,  by th e  s tu d i e s  o f  Bouton c t  
a l .  G eorge e t  a l . , G i lb e r t  e t  a l . ,  
Harsham e t  a l .  QjJ (5- 6] and o t l i e r s .
CONCLUSION
ih e  r e s u l t s  o b ta in e d  g iv e  re a s o n  to  
c o n c lu d e  t h a t  th e  reg im e  o f  BS ap -  
p l i e d  h e r e  im proves th e  s t r u c t u r a l  
and m e c h a n ic a l p r o p e r t i e s  o f  m eat r- d 
can  bo s u c c e s s f u l ly  u sed  f o r  th e  p u r
pose  o f  b e t t e r  m eat q u a l i t y  and e n e r 
gy s a v in g .
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