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INTRODUCTION

WE REPORTED EARLIER on the use o f square  w ave pu lses o f low fre q u e n c y  and v e ry  low vo lta ge  fo r 
s tim u la tio n  of beef carcasses (N ilsson  et a l. 1979; Fabiansson et a l. 1979). \ h is  w o rk  was done at the ab t 
o f K r is t ia n s ta d -B le k in g e  S la k te r ifo re n in g  (KBS) w ith  ra th e r s im p le  exp en m en ta l equ ipm en t. V o ltage  and om 
pu lse  c h a ra c te r is tic s  w ere  m easured w ith  o rd in a ry  g a lva n o m e tric  in s tru m en ts .

In o ther expe rim en ts , us in g  m ore e labora te  e le c tro n ic  c ir c u i t r y  fo r  pu lse  g e ne ra tion  we w e re  unab le  to r e p r ^  
duce the re s u lts  ob ta ined w ith  the KBS equ ipm ent. O sc illoscope  m easurem ents revea led  th a t the  KBS equ ip  
p roduced  s h o rt b u rs ts  o f h ig h  fre q u e n c y  peaks (o r sp ikes ) w ith  peak vo ltages  o f abou t 80 v o lts . Sine h der 
equ ipm ent gave v e ry  e ff ic ie n t s tim u la tio n  not found w ith  p u re  square  waves we found it  necessa ry  to reco 
the pu lse  c h a ra c te r is tic s  fo r  low vo lta ge  s tim u la tio n . The aim  o f th is  in v e s tig a tio n  was to test some d is t in c t  y 
d if fe re n t pu lse  types and to m easure th e ir  re la t iv e  e ffic ie n c y  in  te rm s o f pH fa ll in  selected m uscles.

MATERIALS AND METHODS ¿e

YOUNG BULLS w e re  s tim u la ted  im m ed ia te ly  a fte r b le e d in g . S tim u la tio n  tim e was 1 m in . E le c tr ic  con tact was 
by  a b a tte ry  clam p connected to the m uzzle. T he  b lee d in g  ra i l  se rved  as the ne ga tive  pole.

T he  fo llo w in g  pu lse  types w ere  used (peak vo ltage ; pu lse  d u ra tio n ; pu lse  re p e tit io n  tim e ).

A ; squa re  wave pu lses (20 V; 1 sec; 2 sec)

B: square  wave pu lses (40 V; 1 sec; 2 sec)

C: pu lses made up o f peak tra in s  o f fre q u e n cy  100 Hz (65 V ; 60 msec; 1 sec)

D: pu lses made up o f peak tra in s  o f fre q u e n cy  100 Hz (80 V ; 60 msec; 1 sec)

E; pu lses made up o f peak tra in s  o f fre q u e n c y  14 Hz (80 V; 1 sec; 2 sec) in d iv id u a l peak w id th  5 msec 

F: con tinuous  s tim u la tio n , fre q u e n c y  14 Hz (80 V; 1 m in ; - )  in d iv id u a l peak w id th  5 msec.

pH was m easured in th ree  m uscles at the end o f the d re s s in g  lin e  ju s t  be fo re  the coo le r. T im e a fte r b{f ^ o d e 
v a r ie d  from  1. 5 to 2 hou rs  as in d ica ted  in the re s u lts . A p o rta b le  pH -m ete r w ith  a g lass com b ina tion  e 
was used. Points o f m easurem ent w e re  M. tr ic e p s  b ra c h ii,  M. lo n g iss im u s  d o rs i oppos ite  to the f i r s t  
v e rte b ra  and M. b iceps fem oris .

RESULTS AND DISCUSSION

pH VALUES at the th re e  po in ts  of m easurem ent a fte r d if fe re n t  types  o f s tim u la tio n  a re  shown in tab le  1-

T he  pH va lues  a fte r trea tm ents  A  and B do not d if fe r  much from  the un s tim u la ted  va lues  n o tw ith s ta n d in g  apd
the va lues  from  trea tm ent A w ere  m easured 20 m in  e a r lie r  than from  the o th e r two trea tm ents. T reatm en 
D a re  c le a r ly  m ore e ffe c tive , 80 V  peak vo lta ge  g iv in g  a s l ig h t ly  b e tte r re s u lt  than 60 V.

duceS 3
T rea tm en t E g iv e s  a m a rg in a lly  lo w er pH than trea tm ent D w h ile  the  con tinu ou s  trea tm ent F c le a r ly  p ro
v e ry  fas t pH fa ll.

T rea tm en ts  E and F have a fa ir ly  h ig h  peak vo lta ge  b u t s ince  the d u ra tio n  o f each in d iv id u a l peak is v e r y ^ ^ j ,  
(5 msec) com pared to the to ta l c y c le  tim e (72 msec) the e ffe c tive  (rm s) vo lta ge  w i l l  be v e ry  low. Neve 
the s tim u la tio n  e ffec t is  v e ry  good.

T rea tm en t F has the fu r th e r  advantage that it  w i l l  not cause any e x tra  s tra in  on the b lee d in g  ra i l since  
cass w i l l  not tw itc h  d u r in g  trea tm ent.

t and 1
Since s tim u la tio n  is pe rfo rm ed d ire c t ly  a fte r  b le e d in g  it  is v e ry  l ik e ly  tha t the n e rvo u s  system  is in t^ sSipie- a- 
the e le c tr ic a l pu lses shou ld  be des igned  to g iv e  as e ffe c tive  d e p o la r iz a tio n  o f the  n e rvou s  system as P ¿0 
Such a "p h y s io lo g ic a l"  type  o f s tim u la tio n  w o u ld  p ro b a b ly  co n s is t o f v e ry  s h o rt peaks o f some m illis e
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T ab le  1. pH va lues in selected m uscles a fte r d if fe re n t k in d s  o f e le c tr ic a l s tim u la tio n .

T y p e  o f  
s t im u la t io n

T im e  a f t e r  
b le e d in g

h

M . t r i c e p s  b r a c h i i  

x  S . D .

p H  v a lu e s

M . lo n g is s im u s  d o r s i  

x  S . D .

M . b ic e p s  fe m o r is  

x  S .D .

N u m b e r  o f  
a n im a ls

N o t
s t im u la t e d 2 6. 44 0. 16 6. 52 0. 18 6. 37 0. 06 5

A 1 .6 6. 45 0. 26 6. 58 0. 09 6. 53 0. 14 5

B 2 6 .2 3 0. 18 6. 19 0. 19 6. 27 0. 11 9

c 2 5. 84 0. 12 6. 20 0. 16 6. 04 0. 14 8

D 2 5. 68 0. 24 5. 98 0. 12 5. 92 0. 14 6

E 2 5. 61 0. 26 5. 88 0. 06 5. 87 0. 20 8

F 1 .5 5. 72 0. 26 5. 82 0 . 20 5. 78 0. 26 15

F 2 5 .4 3 0 . 17 5. 50 0 . 19 5. 47 0. 22 19

Hi%  j
^ S Snate!lSpaCed W ith re c o v e ry  P eriods long enough fo r the ne rvou s  m em brane po ten tia l to be ree s tab lished  T h is  

fec‘ ive s i r Z  o eC0Very Ki6 ° f , ab0ut 20 msec- Howeve r, it can be hypo thes ized  tha t in o rd e r to p roduce  as 
 ̂ Qre the n ^v  r ^ t r l  P° SSlb' e ‘ he re c o v e ry  tim e shou ld  also a llow  in d iv id u a l m uscle ce lls  to reco ve r com p le te ly  

ne next co n tra c tio n  and thus consum e a m a x i m u m  n f  a w a i i a K i o  t u „ _____________ *.•___  ^ r  y
the n r e c o v e r y  tim e snou ia  a lso a llow  in d iv id u a l m uscle ce lls  to re co ve r com plete 

S  m ight h  I n h t l ' ° n  , tb u s t C0^ ume a m axim um  o f a v a ila b le  en e rg y . T he  re c o v e ry  tim e necessary fo r
K  ¿ L , be 5 hnt l y 1L0nLJ9 e r T ln fa c t' C H rys ta ll and D evine (1978) found that the optim um  fre q u e n cy  fo r 

was a round  10-15 Hz. T h is  was the reason fo r  us to t r y  o n ly  14 Hz fo r  the con tinuous s tim u la tio n

^ "S  of ,*™ent f. wast .very  effective can be seen from the observation that when using treatment F we found 
st-ls akn ° ^ e rs t'm ulation i.e . r ig o r  onset seemed to sta rt a lready d u rin g  dressing . Single cuts from some ani-
V , ati°onSb0wed s'gns. of  PSE conditions. "O verstim ula tion" however, could easily be checked by decreasing l,on time, stimu ation VO tanp nr hnth 7 y

"Ss

\

at'on tim e, s tim u la tio n  vo ltage  o r both
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