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;»horS TS, COnduCted in  many coun tries  have c le a r ly  ind ica ted  th a t meat from e le c t r ic a l ly  stim u la ted  carcasses 
’ as measured by ta s te  panels and W arner-B ratz ler shear de te rm inations, than meat from comparable 

b V e m o *  ^arca5ses- There 1S general agreement th a t the g rea te r the app lied  vo ltage the g rea te r is  the 
!<*> y /?n t ° '  tenderness and commercial s tim u la tio n  u n its  throughout the world use voltages in  the range 400 V - 

w avey, e t a l ”  1976; Save11 e t a1-> 1979). Studies in  our la b o ra to ry  have shown th a t s tim u la tio n  o f beef 
In, v° 'ta g e s  as low as 45 V DC lead to  an increase in  tenderness (Bouton e t a l . ,  1980). The fin d in g  th a t 

n ctSsf, i i  ta 9es can improve tenderness has been confirmed in  Sweden where a system using 15 V has been 
is... u i iv  tested ( Fahianccnn o t 1979). In A u s tra lia , only voltages below 110 V DC and 32 V AC are

n c6Ssf n  M mipiuvc Lcuucniesb nas ueeri connrmea in bweaen wnere
■Ssi f i  a ^  tested  (Fabiansson e t a l . ,  1979). In A u s tra lia , only voltages t 

E iS la ti as Extra Bclw Voltage (ELV) and are exempt from sa fe ty  re g u la tio n s , in s ta l la t io n  costs fo r  ELV 
*i s. on systems are th e re fo re  minimal and thus there are f in a n c ia l,  as w ell as s a fe ty , advantages in  usinq 

^ u:> compared to  h igher vo ltages. 3

Seen°rj;anJ: f actors in  determ ining the e ffec tiveness  o f s tim u la tio n  w ith  a p a r t ic u la r  vo ltage are ( i )  the time 
V n t »  l  f i l i n g  o f the animal and the a p p lic a tio n  o f the s tim u la tio n  cu rre n t and ( i i )  the e ffec tiveness  o f 
or, ‘•act between the e lectrode  system and the carcass. For maximum e f fe c t ,  s tim u la tio n  should commence as

'■ iljj*  °  D D C C  l K l o  -a l / i '  1  4 ~  I -T   J __________ • _• _  _________________ I . . • . .

h

as nn ., . J  or iv. kj i muAiiiiuiii ci i cut, 5 l i ii iu i a l i u 11 biiuuiu LUinnicriLc
coni S! 1b 6 3 f te r  k l in 9 i> e - before dressing is  commenced. With low vo ltage systems i t  is  essentia l 

ta c t be made w ith  fa t  o r muscle o f  the carcass and not ju s t  w ith  the hide. This w i l l  norm ally meanCa s herd iMUbcre ur Lrie carcass ana not ju s t  w itn  the hide. This w i l l  norm ally mean tha t
to 3ss h fSk3ry f ° r  the e le c trodes to  penetrate the hide w ith  consequent r is k  o f contam ination o f po rtio n  o f the 
( t l^ in a t  • acbec ia present on the h ide. I f  s tim u la tio n  is  app lied  v ia  a re c ta l probe the problem o f carcass
o'^e , a t ion by the e lectrode  does not occur and the animal can be s tim u la ted  as soon as bleeding is  completed
C  labor I risk of ecchymosis ("b lood sp lash") i f  s t im u la tio n  is  app lied before b leed ing ). Early  s tud ies in
?r| dec,- ry  used c°™ e rc ia l b u ll e le c tro -e ja c u la to r  probes but a robust s im p lif ie d  re c ta l probe has since

>, Signed and is  in  r.nmmprrifll iiqp

(6te^ in ! r  bresents the re s u lts  o f 2 experiments, one w ith  young steers and one w ith  o ld  cows, designed to  
k. e the e ffec tiveness  o f extra  low vo ltage s tim u la tio n  w ith  a re c ta l probe.
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and methods

cu rre n t > w ith  a Puise w id th  o f 2 msec and a pulse frequency o f 40 pps was used. The s tim u la tio n  
1 yu seconds was d iv ided  in to  three stages;

( i )  0 - 3 0  sec 25 V
( i i )  30 -  60 sec 35 V 
( i l l )  60 - 90 sec 45 V

iK idnientP?rim ent 4 animals were s tim u la ted  w h ile  4 s im ila r  animals were not s tim u la ted  (c o n tro ls ) . In 
^  anim i the animals were Hereford steers (2-3 years ; carcass weight 160-190 kg) w h ile  in  experiment 

\  a is were cracker cows o f various breeds (8-15 years; carcass weight 100-160 kg).

Stcck" a n / robe was l l )serbed a f te r  stunning and before h o is tin g  the anim al. A fte r  h o is tin g  the animal was 
atin  wben bleeding had fin is h e d  the s tim u la tio n  u n it  was switched on. The time from stunning to  

^ i > sn?-Was between 2 and 7 m inutes. A fte r  s tim u la tio n  the carcasses were dressed in  the conventional 
B and t \3nd bbe sides tra n s fe rre d  to  a hold ing room ( a i r  temperature 12°C). The pH o f 5 muscles (SM, BF,

\  EB) was measured w ith  a probe e lec trode  a t 1 hour a f te r  s tunn ing. At 2 hours a f te r  stunning the sides 
the c ^ e d  to  a small c h i l le r  ( a i r  temperature 10C). At 24 hours a f te r  stunning the sides were removed 

Uation 1 -er and boned ou t. The fo llo w in g  muscles were removed from one side o f each carcass fo r  tenderness 
using the Warner B ra tz le r shear device (Bouton & H arris  1972).

biceps fem oris (BF) S ilve rs id e
”astus la te r a l is  (VL) Knuckle
b°ngissimus do rs i (LD) S tr ip lo in
“ iu teus medius (GM) Rump
psoas major (PM) F i l le t

eri
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^ u t  2 the fo llo w in g  muscles were also removed;

Semimembranosus 
semitendinosus 
beep pectora l 
b iceps  b ra ch ii

(SM)
(ST)
(DP)
(TB)

Topside
S ilv e rs id e  eye
B riske t
Blade

^ t i^ b e n  in te rp re t in g  the sa fe ty  re g u la tio n s  the e le c tr ic a l a u th o r it ie s  c la s s ify  pulsed d ire c t cu rre n t as 
9 c u rre n t, not d ire c t c u rre n t, and th e re fo re  the maximum vo ltage allowed under the ELV c la s s if ic a t io n
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is  32 v o lts  (Root Mean Square) which has a peak voltage o f 45 V. Thus the h ighest peak vo ltage acceptable aS 
ELV by the a u th o r it ie s  was used in  these experiments.

RESULTS AND DISCUSSION

THE 1 hr pH values fo r  muscles from stim u la ted  and con tro l carcasses are l is te d  in  Table 1. For a l l  muscl®5 
except the TB (blade) the d iffe rences  between stim u la ted  and con tro l values were s ta t is t ic a l ly  s ig n if ic a n  
(P < 0 .05 ).

TABLE 1

Mean pH values a t 1 hour a f te r  s laughter fo r  muscles from 
stim u la ted  and con tro l (unstim u la ted) beef carcasses.

MUSCLE

EXPT. 1 
(s te e rs )

Control S tim ulated

EXPT. 2 
(Cracker Cows)

Control S tim ulated

SM (Topside) 7.0 6.1 6.9 6.2
BF (S ilv e rs id e ) 6.9 6.3 7.0 6.4
VL (Knuckle) 7.1 6.1 7.0 6.2
LD (S tr ip lo in ) 7.1 6.3 7.0 6.6
TB (Blade) 7.0 6.8 6.9 6.8

MEAN 7.0 6.3 7.0 6.4

For s ta t is t ic a l  s ig n ifica n ce (P < 0.05) values fo r in d iv id u a l
muscles (between treatm ents) must d i f f e r  by 0.3

, in
The WB shear values fo r  muscles from the s tim u la ted  and con tro l carcasses are l is te d  in  tab les 2 and a- In 
experiment 1 (Table 2) on ly the values fo r  the PM ( f i l l e t )  were not s ig n if ic a n t ly  d i f fe re n t  (P < O.ObJ- 
experiment 2 (Table 3) the d iffe re n ce s  were less marked and fo r  several muscles the d iffe rences  were n 
s ta t is t ic a l ly  s ig n if ic a n t .

TABLE 2

Warner B ra tz le r  shear values (kg) fo r  muscles from 
stim u la ted  and con tro l (unstim u la ted) beef carcasses.

EXPT. 1 - HEREFORD STEERS
MUSCLE Control S tim ulated

BF (S ilv e rs id e ) 11.5 4.7
VL (Knuckle) 11.7 6.0
LD (S tr ip lo in ) 19.8 13.4
GM (Rump) 10.2 5.0
PM ( F i l le t ) 3.5 3.2

For s ta t is t ic a l  s ig n if ic a n c e  (P < 0.05) values fo r  
in d iv id u a l muscles (between treatm ents) must d i f f e r  by 3 .9.

TABLE 3

Warner B ra tz le r shear values (kg) fo r  muscles from 
stim u la ted  and co n tro l (unstim u la ted) beef carcasses.

EXPT. 2 -  CRACKER COWS
MUSCLE Control Stim ulated

BF (S ilv e rs id e ) 14.2 9.6
VL (Knuckle) 16.5 9.9
LD (S tr ip lo in ) 15.0 15.7
GM (Rump) 13.3 8.5
PM ( F i l le t ) 5.4 5.8
SM (Topside) 16.1 10.6
ST (S ilv e rs id e ) 14.2 13.5
DP (B ris k e t) 12.9 13.1
TB (Blade) 10.4 10.0

For s ta t is t ic a l  s ig n if ic a n c e  (P < 0.05) values fo r  
in d iv id u a l muscles (between treatm ents) must d i f f e r  by 4.3
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fecta?SU ts  ° f  exPenm ent 1 show C le a rly  th a t meat from carcasses th a t have been s tim u la ted  w ith  45 V v ia  a 
tf)at th Pr° be is  m0re tender bhan meat from s im ila r  unstim ulated carcasses. While i t  could not be claimed 

®,muscles from the s tim u la ted  carcasses o f the cracker cows were tender, even w ith  these animals 
n a t io n  caused a marked reduction  in  the toughness o f some muscles.

C l  recommended uses fo r  e le c tr ic a l s tim u la tio n  is  in  con junction  w ith  hot boning. Because o f the poor 
Cannot ^ l th  the forecl u a rte r and the moderately high 1 hr pH values, ELV s tim u la tio n  w ith  the re c ta l probe 
heCe 1n genera l, be recommended fo r  use w ith  hot boning. I f  hot boning is  to  be undertaken i t  w i l l  be 

Sary , in  most cases, to  use high vo ltage s tim u la tio n .
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Carcass e le c tr ic a l s tim u la tio n  to  prevent cold shortening

AdûEN

use
dum

of the commercial s tim u la tio n  u n it  in  A u s tra lia .

s tim u la tio n  u n it  co n s is tin g  o f power supply and re c ta l probe is  being produced commercially by an 
company- The approximate cost o f the u n it  is  $A600. The company has c u rre n tly  sold some 40 u n its ,

9 few J o n ty ° f  these have been purchased by small country slaughterhouses w ith  a k i l l  o f 1-6 head per day. In 
"bit i 03565 u n its  have been purchased by small a b a tto irs  w ith  k i l l  ra tes o f approxim ately 15 head/hour. The 
N>Uoh S u itab le  fo r  use in  a b a tto irs  w ith  k i l l  ra tes o f up to  30 head/hour. For a b a tto irs  w ith  higher 
t>een SbPuts high vo ltage u n its  are recommended. A high vo ltage u n it  s im ila r  to  those used in  New Zealand has 

ns ta lle d  in  one a b a tto ir  and is  c u rre n tly  being evaluated.
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