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E le c tr ic a l stunning and meat q u a lity  o f veal calves 

E. LAMBOOY

Research In s t itu te  fo r  Animal Husbandry "Schoonoord", Z e is t ,  The Netherlands.

In tro d u c tio n

In the Netherlands p ra c t ic a l ly  a l l  pigs and the m a jo rity  o f sheep are stunned e le c t r ic a l ly  before s1auS 
to  stun a d u lt c a t t le  and calves the cap tive  b o lt  is  s t i l l  the on ly  method used

ihter’

----- --------- --- ■ ~  ^ ------------ m m  . v,i IV. v w p  i. i v c  m m  I l. i o  i o i i i  U I C  u i l i y  I I I C U I U U  U b e u  .  I/C

The cap tive  b o lt  p is to l ,  however, is  expensive in  use. E le c tr ic a l stunning is  very cheap and woFFs
q u ic k ly  since the in tro d u c tio n  o f h igher voltages (several, hundreds o f animals per hour). Thereforeu/ni i T rl Ko mn v'q <- i i i f m +■ ^,,,—  u. U _ l: .l ___ • .would be more s u ita b le  fo r  slaughterhouses w ith  a high capacity de5'. ~  w  . . . w.  . s w  . VMM ■ v.  i m i  J i u u y u v c n i u u j w  n i h i l  a  m y i i  w p a t l l j .  u p f l u

Although many methods fo r  e le c t r ic a l stunning o f a d u lt c a t t le  and calves in  the a b a tto ir  have °e ^ ese-----------J -----J ---------------—• ’ ~1 w 1 . mm .   3 Ml wmu i v, v.u l i i c u l iu v Co III LI 1C auauun * r

cnbed  in  the l i te r a tu r e  (FRICKINGER, 1928; TERVOERT, 1950; LUBADEL, 1960; WARRINGTON, 1974), none or 
methods were gene ra lly  in troduced in  p ra c tic e .

Recent in v e s tig a tio n s  a t our In s t i tu te  have shown, th a t e le c t r ic a l stunning o f veal calves ( UP ^  
w ith  the electrodes placed between the eye and ea r, is  not s u ita b le  fo r  p ra c tice  because o f the very sPa\ t ' |!
t io n  o f the e p ile p tifo rm  in s u lt  ( a con d ition  o f unconsciousness) as w e ll as the rap id  onset o f clonithe(LAMBOOY & SPANJAARD,^1981a). Therefore an e le c t r ic  stunning method is  req u ire d , th a t w i l l  le n g th e n ^  j
o f unconsciousness and decrease the c lo n ic  
f ie d  e le c tro -s t in g  stunning equipment w ith 
& SPANJAARD, 1981a).

The purpose o f th is  in v e s tig a tio n  was

spasms. This was achieved under experimental conditions“ I   ' ..................-  *»»»** M Ml  I I M » MM M I I MM I I I I I C I I L a  I ^ w l  IW 1 M -  -

a high vo ltage (600 V) which k i l l s  the calves immediately

«1«*
ina) to  judge i f  the m odified e le c tro -s t in g  stunning equipment is  s u ita b le  fo r  p ra c tic a l app lica tion

terhouse af)d
b) to judge i f  the stunning method has any e f fe c t  on the ra te  o f post mortem g ly c o ly s is ,  meat colour 

occurrence o f b loodsplashes.

M ateria l and methods y
we^dtsIn a veal c a l f  slaughterhouse equipped w ith  a re s tra in e r  fo r  the stunning o f the anim als, 50 calves "gig! 

c a lly  stunned and 50 con tro l calves were stunned w ith  the norm ally used cap tive  b o lt * .  Their carca
were 131 + 15 ( s . d . )  kg (n-50) and 129 + 15 ( s . d . )  kg (n=50) re s p e c tiv e ly . f ia t y

Before e le c t r ic a l stunning the sk in  o f the calves was moistened to  ensure good contact o f the T 3 se
r A 1 o  4-_____ ------------------------------- x .  /rr, I I _ \  . . * 1 1  - I ,  o  o o o  , ,  . r  . , • _  4. A m  e  U C
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trodes. A commercial s tunning apparatus** (50 Hz) w ith  a voltage o f 600 V and w ith  a stunning time gf  
was used. The stunning tong was a m odified e le c tro -s t in g  tong** w ith  e lectrodes on the head and nec

the

*  Schermer, West Germany.
* *  N ijh u is  B.V. ,  A b a tto ir  Equipment, W in te rsw ijk , the Netherlands. an1’®8 c We'animal . Current and vo ltage were recorded* during stunning. The post-s tunn ing behaviour o f the n^ s
a l ly  the occurrence o f spasms, exhaustion and recovery, was v is u a lly  assessed. A fte r  stunning t he  
chained by two fe e t ( in  the re s t ra in e r ) ,  ho isted and debleeded. tu re
F o r ty - f iv e  minutes a f te r  stunning the carcasses were inspected fo r  blood splash. The pH and temper*

: tH{

M. Longissimus o f the carcass was measured 1 hour, 2 and 24 hours a f te r  stunning.
At 24 hours a f te r  stunning the carcasses were v is u a lly  evaluated fo r  co lour using an arb itarY  

one (dark) to ten ( l ig h t )  by a member o f the slaughterhouse, experienced in  co lour judgement o f ve

le y
scr 3y

al ca

fo r  commercial purposes. ” ’ “ ._.p0jn'
The s u p e r f ic ia l co lour o f the carcasses (M .rectus abdominis) was determined using a Japanese ° ' veCtus 

scale reference (1 = w h ite  and 6 = red ). In a d d itio n , a sample o f approxim ately 100 g r. o f the M- ' 
m inis was co lle c te d  and tr is t im u lu s  values were measured by Hunterlab** (L , a, b ) . The meat samp1® *^ ) -  
quen tly  frozen u n t i l  ana lys is  o f to ta l haematine according to  the procedure described by HORNSEY

Results and discussion

During stunning the animals showed a to n ic  cramp and relaxed a f te r  a w h ile . I t  was necessary tha teiect r 1yiti't 
relaxed before they could be chained. Because o f th is  and because o f the lack o f experience w ith « the c 
stunn ing, the time between e le c t r ic a l stunning and th ro a t c u tt in g  varied from 50 - 110 seconds- * g 
anim als, the time lapse between cap tive  b o lt  stunning and th ro a t c u tt in g  was about 55 seconds. stunn1 

The vo ltage used was 600 V and the amperage recorded 0.5 arid 1 second a f te r  the s ta r t  o f the 
5.4 + 1.5 A (n=50) and 5.6 + 1.7 A (n=50), re s p e c tiv e ly . ianatl f  ^

In the experimental group 7 animals recovered o r s ta rte d  to  recover before b leeding. An exp1 ■ -- »
start.1?? toth is  could be th a t the animal f e l l  from the re s tra in e r  onto a ta b le , which is  a reason fo r  c u lt , ^ e.

st^

No bloodsplashes were observed in  the carcasses, although in  the lungs in  98 % o f  the e le c tr1

heartbeat and the recovery o f some animals. Another probable exp lanation is  th a t i t  is  very 
a permanent h e a rta rre s t in  a l l  o f  the animals. Thus i t  is  necessary to cu t the th ro a t as soon as 
w ith in  30 -  40 sec. ¡ca1

animals and in  0 .5  % o f the con tro ls  bloodsplashes were observed.
The re s u lts  o f pH and temperature are presented in  tab le  1. The pH o f the M. Long issim usat \-

K ,  c i* 1the

2 hours j i f t e r  stunning was s ig n if ic a n t ly  (P < 0.001) lower in  the e le c t r ic a l stunned animals_ i. j iuwer im u ic e l e c t r i c a l  btunneu annua'-* ,
t r o ls .  The more rap id  decrease o f the pH o f the M. Longissimus in  the e le c t r ic a l ly  stunned amm° 
th is  treatm ent has an e f fe c t  s im ila r  to e a rly  post mortem e le c tro s tim u la tio n  (EIKELENB00M e t a l - ’ debla 
•find ing  is  remarkable since the 's tun n in g  time is  on ly 3 seconds and the animal is  not im m e d ia te sey  
I t  should be mentioned th a t a f te r  e le c t r ic a l stunning the animals show a to n ic  cramp o f about a -|t $V1t fr  
bloodflow  is  stopped because o f the card iac a rre s t (LAMBOOY & SPANJAARD, 1981a). A fte r  captive o ( t le " if 
however, the animals show a to n ic  cramp.of on ly 5 - 1 0  seconds (LAMBOOY & SPANJAARD, 1981b) ffe reil 
flow  is  not in te rru p te d . These d iffe re nce s  in  reactions m ight be responsib le  fo r  the observed a
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i^ave^g a”  between both groups o f animals.
'“J visua?TC°^our measurements are presented in  tab l 

Sioni-c- ’ bad a s ig n if ic a n t  (P < 0.001) b e tte r  cN i *  *i
e 2. The carcasses o f the e le c t r ic a l ly  stunned animals

d n i f i p 3 ' 9ni t ' i cant  (P < 0.001) b e tte r  co lou r than the con tro l carcasses a f te r  24 hours, a l-
(altha’ b. Thfni  i l ffe re n c ?s were f ,ound. ln  the M. rectus abdominis using the Japanese co lour scale and
aPi
h

S sm* . " ' " 1 nearly a l l  carcasses scored 2 or 3 on the sca le .

, i i ci ciiuco nci c i uu
'ap though „  e d iffe re n ce  between the v isua l method and the o ther co lour method is  th a t a person is  subjec- 

co l0Penenced) and can observe the whole carcass, w h ile  the other methods on ly  measure one muscle.
, ^ r im entur scale was made fo r  pigs bu t can be used fo r  calves i f  the scale has a w ider range becausemi Sll. Went 

Hot ri?1te o f th
% } A ffe ren t f  card iac a rre s t which occurred in  the e le c t r ic a l stunned animals the to ta l haematine value 
latip diac act- the c o n tro ls - since the animals were exsanguinated in  a hanging p o s it io n  the presence o f 

it F0t!9 the dehi VN y is  o f lower imP°r tance fo r  the degree o f the debleeding. Moreover when the heart is  f i -  
the pooleH6^ ng slower but not worse as found by W0RMUTH e t a l . (1980) in  chickens, 

toty] }  I'ethon'3 data s ig n if ic a n t  (P < 0.001) c o rre la tio n s  were found between and among the various co lour 
t| 0yr ',a6rnatinS and to ta l baematine (ta b le  3 ). R e la tiv e ly  high c o rre la tio n s  found between Hunter L values 
v  ¡ V a u lts  k;6 and between Hunter L values and v isu a l co lour score were 0.69 and 0.65 re s p e c tiv e ly .
V t°ta1e°ver e lPU+ ^ s t  td a t e e tr ic a l stunning o f veal calves is  a stunning method which can be used in  prac- 
V S  carcass c i ’"^ca] stunning po in ts  to  an e le c tr ic o s tim u la tio n  e f fe c t .  Upon v isu a l co lour eva luation  o f 

A  Wete obser e^t r i c a l^y stunned animals scored b e tte r than con tro l anim als, although no s ig n if ic a n t  d i f -  
'^thwh^s abd v?d .w^bh Japanese co lour scale and Hunter L, a, b and to ta l haematine between both groups in  

to , l?191’ s ■ Because o f the advantages o f both e le c t r ic a l stunning and e le c tro s tim u la tio n  i t  should 
n i t ia te  fu r th e r  research in to  an optimum combination o f both treatm ents.
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\ ri ^R tive h ^ ] les (±  standard de v ia tio n ) o f pH and temperature o f M. Longissimus o f e le c t r ic a l ly  and 
\ l g  0 l t  stunned calves.

V,
lc*l hour pH Temperature in °C

^ i ° - 3 l  
n = 46 
78+0 «g 
n = 50

2 hours 24 hours 1 hour 2 hours 24 hours
6.12+0.27 5.57+0.12 39.3+1.2 31.8+2.4 5.7+0.7

n = 40 n = 44 n = 45 n = 40 n = 44
6.41+0.30 5.60+0.21 39.2+0.9 31.8+2.9 5.8+0.8

n = 40 n = 50 n = 50 n = 33 n = 50
Av,Na 9e

'v andai Ues (+ standard d e v ia tio n ) o f the co lour measurement methods and to ta l haematine o f e le c t r i -CAP» 4- '    ---------------- ----- -------------■ ~  - /  -  1   M . v- .. .v- v.w v w  l l l U b l l l U  V. I l i t  I C  I C C

ctus abri -e b o 1 t  stunned ca lves. (Hunter L, a, b, Japanese co lour scale and haematine o f the 
dominis and v isua l co lour score o f the whole carcass).

Colour
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7+3.1 
= 44 

9+3.4 
s 49

Ci

Hunter Japanese
colour

Visual
colour

Haematine

a b scale score (mg/kg)
13.1+1.0 9.0+1.0 2.5+0.6 7.8+0.8 61.4+14.7

n = 44 n = 44 n = 44 n = 44 n = 44
13.3+1.3 8.9+1.2 2.5+0.6 7.2+0.8 61.5+16.0

n = 49 n = 49 n = 50 n = 50 n = 49

Ci
Or»''1'1® A N ° L C0rre^a tl0ns  (p < 0 -001) between and among the co lou r measurement methods and to ta l
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6 bbe^who’ *" L> Japanese co lour scale and haematine o f the M. rectus abdominis and v isua l colour 
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e carcass). 
Japanese 
co lour 
scale

Visual
colour
score

Haemati ne

-0.38 0.65 -0.69
1.00 -0.50 0.43

-0.50 1.00 0.59
0.43 -0.59 1.00




