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stunning can be recommended as being safe, efficient and last but 
not least rel t’a lveiY inexpensive in comparison with carbon dioxide
^  fUning or using a captive bolt pistol>

,T t v°itages in electric stunning are legally permitted in the
ether land u

S’ ut m ostly a low voltage method with about 75 Volts A C  was 
this procedure a time of at least 15 seconds is legally

stipulated.
The

°r rnore rapid slaughter methods compel us to pay more 
j ^  t0 voltage stunning procedures, however.

study a comparison has been made on electric stunning 
P ctical conditions with three different voltages and the influence 

TheaCh meth°d °n meat quality.
attent' ^ Can re®arc êĉ  as a t°ii°w  up of earlier experiments in which 
rnusc  ̂ focussed upon the effect of pre-stunning conditions and
anH ctions during electrical stunning on meat quality (Sybesma

a °roen, I970).

Three
weinu- ^ normal slaughter pigs each were used. The animals,

Skiing about 1 on ir i •
located ^ lve w e ^ ^ ’ orlgina-ted from several piggeries
slaught anC6S aPProximately 50 k m  from the factory. The pigs were
®r°up of thin two hours after arrival at the slaughterhouse. Each
desr.»'. WaS sukm !tted to one of three stunning procedures as^̂ 6(1 ^clow rpL - l -I
the SPn ’ wnole experiment was repeated three times, in which

e9uence of stunning methodi ^  ed_
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The stunning procedures used were as follows:
1. Electric stunning 75 Volts AC, during 20 seconds;
2. Electric stunning 190 Volts AC, during 5 seconds;
3. Electric stunning 300 Volts AC, during lj seconds.
The stunning apparatus was an experimental one in which voltage as well as 
time could be fixed.
After stunning and hoisting the animals were exsanguinated in hanging 
position.
In a second experiment, the experimental apparatus for electric stunning 
with 190 Volts has been compared with a commercial one. For this study 
about 50 pigs per group have been measured. The experiment was made 
during the second and third week of the first experiment. The data 
obtained in the first experiment with the 190 Volts experimental apparatus 
were also used in the comparison of the second experiment. The next 
scheme gives the numbers of animals per group per week of the two 
experiments :

experiment 1 experiment 2

voltage 75 190 300 190

week 1 54 42 62 _ _

week 2 51 55 42 52
week 3 44 44 62 52

Meat quality parameters measured at the slaughter line, 45 minutes post 
mortem were pH readings (Electrofact, type 36100) taken from the 
m. semimembranosus and m.longissimus dorsi, development of rigor 
mortis according to Sybesma (1966) and temperature (Braun, Tastomed P) 
of the m  . semimembranosus .
A  meat quality score as well as the Gttfo value of the long.dorsi were 
estimated 24 hours after slaughter.

Results

A  very important factor in this study was the gain of time in using high 
voltage stunning procedures, as has been shown in table 1.
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n X S
X

48 44. 1 4. 6
49 23. 0 3. 6
29 22. 3 2. 7

1* Time interval in seconds between stunning and moment of 
exsanguination.

Method of stunning

75 Volts (20 seconds)
190 Volts ( 5 seconds)

300 Volts (ljr seconds)

T he t Xm  Q rr "i * 1 •g ven in this table do include the time course of the real 
nning act (given between brackets).

. clonic muscle contractions, however, appearing just after
g with the experimental 190 Volts apparatus gave problems, speciali f

be s y r0rn the labour point of view. In some cases even animals had to
°r a Second time. The suitability of this very apparatus for

8 became questionable. Meat quality parameters showed none or 
differs£0r ^  uces iom week to week. For that reason only average values

(table 2) eXperiment and their standard deviations have been given

Table  2 p
arameters of meat quality at different stunning methods, 

(mean + SD)
Method of stunning 

~ ^ - ^ X i £ ost  mort.pm 

number of a n im a l s

il-.lemirnembranosus
PH  .......................

rigor mortis 
tern p e r a t u r e ( ° c )

^  -lon&is s irrvus do r s i

gog_t m o r t e m  

Urnber  of an im a l s  

~ '  !  imus  do r s  i
^ eat q u a l i ty ' s  c o r e  ~" 
G6fo value

75 Volts 190 Volts 300 Volts

149 141 166

6.28 + 0.35 6.39 + 0.30 6.34 + 0.32
6.6 + 3.3 6.0 + 3.4 7.1 + 3.6

40.43 + 0.69 40.00+0.71 40.36 + 0.62

6.17 + 0.30 6.33 + 0.28 6.25 + 0.30

147 139 163

1.8 + 1.0 1.6 +0.8 1.8 + 0.9
64.4 + 12.1 66.7 + 10.4 65.1 + 12.8



Statistical analysis of the parameters, mentioned in table 2, gave some 
significant differences between the three stunning methods, as has been 
shown in table 3.

Table 3. Analysis of variance applied to the data of table 2.

45 min, post m o r t e m  
m . semimembranosus
P H

rigor mortis

temperature (°C)

m .longissimus dorsi
PH

24 hours post m o r t e m

m. long is sim_u_s_ dorsi
meat quality score 

G6fo value

2 _ 0.44053
F 453 “ 0.10511
2 46.12719

*453 " 11.85103
2 _ 7.71840 _

*453 " 0.45135

2 _ 0.92755
*453 " 0.08641

4.19 

: 3.89 

17.10

10.73

0.01 < P  <0.05 

0.01 < P  <0.05 

P  <0.001

P  <0.001

„2 _ 1.91938
*446 0.81959 2.34

.2 - 198.0327 _ , 4 .
446 “ 140.9058 ~

N.S.

N.S.

Remarkable was that only measurements taken at the slaughterline 
differed significantly for the three methods of stunning, while differences lfi 
meat quality scores and G8fo values were not significant.
For a good insight into the different electrically stunning procedures, also 
a commercial stunning apparatus with 190 Volts A C  was compared with th® j 
experimental instrument with the same voltage. In this study measurement 
were made of pH, rigor and temperature of the m. semimembranosus and 
the pH-value of the m.longissimus dorsi (table 4.).



ble 4. Meat quality parameters «it 45 min. after stunning with 
different I 90 Volts A C  equipment.

unning apparatus Experimental
number of animals 99

x Sx
6.36 + 0.29 
6.0 +3.2

39.78+0.63

'-l^jmembra uo sus 
PH

rigor mortis 
temperature (°C)

^•J.ongjssimus dorsi 
PH

Commercial
104

x Sx
6.19+ 0.37*** 
7.5 + 3 . 3 * *

40.42 + 0.63***

6.30 + 0.27 6.14 + 0.33***

est according Student ** 0.001 <  P  <0.005; *** P  <0.001 .

^  m e thods differed significantly for all parameters tested by means

the b teSt ^tUdent' in sucb a w a Y that the experimental apparatus gave 
e . esults as to the meat quality parameters. In contrast to the
a nim 1 nta  ̂ a PPa r a -tus, m u s c u la r  c o n tra c t io n s  w e re  not o b s e r v e d  at the 

a  s when u sin g  the c o m m e r c i a l  stunning d e v ic e .

speed of tv*
increa d 6 ^r°CeSSes stunning and sticking was significantly
u ^ using high voltage stunning methods. This improvement could
ue considered ac consequence of the decreased stunning times. A  problem, 
ttle violent clonic muscle contractions appearing just after
aPparat ^ ^  1 VoltB when using the experimental stunning
when a double from the labour point of view was not observed
It Wag rcial stunning apparatus was used with the same voltage,
apparatus ̂  t̂ iat tbe reduced electric capacity of the experimental 
A  compar-C°Uld be re8pon8lble for this undesirable phenomenon. 
expe r iment ̂  °f ̂  threC different voltages* administered with the 
gr°uP, w h ,tal StUnnmg aPParatus was significantly better for the 190 Volts 
Expertm  " nning with 300 Volts took in an intermediate position.
c°mpared 8 ln the past gave better meat quality results for 300 Volts
series Qf ex ^ ° l t s  (Van d e r  Wal et al, 1 9 7 2 ) ,and this  holds  t ru e  fo r  this

not sho\x/ • ^ ments • Measurements made 24 hours after slaughter did 
significant different: e s .



With r e g a r d  to t h e s e  r e s u l t s  it m u s t  be noted that c o r r e l a t i o n  

co e f f i c i e n t s  between pH4 5 - and G O fo-va lues  of the m .  l o n g i s s i m u s  d o r s i  

(for r e s p e c t iv e l y  75 V, 190 V and 300 V: r = 0 . 5 0 ;  r = 0 . 2 6 ;  r = 0 .4 2 )  w ere  

about the s a m e  a s  c o r r e s p o n d in g  co e f f ic i e n t s  for pH4  ̂ and m e a t  qual i ty  

s c o r e s  (r = - 0 . 5 0 ;  r = - 0 . 3 4 ;  r = - 0 . 5 0 ) .  M eat  qua l i ty  s c o r e s  and Gofo-  

v a lu e s ,  how ever ,  c o r r e l a t e d  be t te r  (r = - 0 . 8 1 ;  r = - 0 . 7 0 ;  r = - 0 . 7 9 ) .

T his  m ay  be in a g r e e m e n t  with K a l lw e i t  (1968) who s ta ted  that co lour  

b r ig h tn e s s  m e a s u r e d  24 hours  a f t e r  s l a u g h te r  is  m uch  m o r e  im p o r tan t  in 

m e a t  qua l i ty  than the s a m e  m e a s u r e m e n t  m ad e  30 m in u te s  p o s t  m o r t e m .  

The fac t  that no s i g n i f i c a n t  d i f f e r e n c e s  could be o b s e r v e d  between the three  

g ro u p s  m a y  be a c o n se q u e n c e  of  the fac t  that the G ô f o - v a lu e s  of the t h r e e  

g r o u p s  a r e  within the n o r m a l  l i m i t s ,  while this  p a r a m e t e r  e s p e c i a l l y  g iv e s  

in fo rm at io n  about a b e r r a n t  qua l i ty  c o n d i t io n s .  In this  k ind of c o m p a r a t i v e  

e x p e r i m e n t s  p H - m e a s u r e m e n t s  a r e  p r e f e r r e d  (S ch ep er ,  1972) .

The d i f f ic u l t ie s  with 190 Volt s  f o r c e d  us to focus  the at tent ion on this  type 

of s tunning .  A c o m m e r c i a l  a p p a r a t u s ,  however ,  c a u s in g  no m u s c l e  

c o n t r a c t io n s  g a v e  low pH and high r i g o r  v a l u e s .  Both  r e l a t e d  with a  l e s s  

good m e a t  q u a l i ty .  T h e s e  l e s s  f a v o u r a b le  r e s u l t s  p o s s i b l y  can  be 

c o n s i d e r e d  a s  a  c o n s e q u e n c e  of a  stunning act  lo n g e r  than 5 s e c o n d s  (about 

5 to 8 s e c o n d s ) .  A redu ct ion  of th is  t im e  m a y  p r o d u c e  b e t te r  r e s u l t s  for  

m e a t  qua l i ty  as  has  been p r o v e d  a f t e r w a r d s .  T h i s  phenomenon points  to the 

im p o r t a n c e  of the t im e  the m u s c l e s  and the end ocr in e  s y s t e m  a r e  under 

inf luence  of the e l e c t r i c a l  s t im u la t io n .  A c o m m e r c i a l  stunning a p p a r a t u s  

with 300 Volts  g a v e  the i m p r e s s i o n  to p ro d u c e  the b e s t  r e s u l t s  in a 

c o m p a r a t i v e  study with d i f fe ren t  stunning equipment  (unpublished,  in 

p r e p a r a t i o n ) .  A s  the t im e  of stunning is  r e l a t e d  to the v o l tage ,  stunning 

m eth od s  with high v o l t a g e s  and s h o r t  stunning t im e s  a r e  to be p r e f e r r e d .

C o n c lu s io n s

High v o l tage  stunning p r o c e d u r e s  do i n c r e a s e  the r ap id i ty  of the stunning 

p r o c è s  s .
M eat  qual i ty  has  been p ro ved  to be be t te r  a f t e r  sh o r t  stunning t im e s  with 

high v o l t a g e s ,  p o s s i b l y  c a u s e d  by a  s h o r t e r  e l e c t r i c a l  s t im u la t io n  of the 

m u s c u l a t u r e  and the e n d ocr in e  s y s t e m  of the a n i m a l .

The e l e c t r o s h o c k  s tunning method with 300 Volt s  m ay  be p r e f e r a b l e  to the 

190 Volts  p r o c e d u r e .
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S u m m a r y

A  series of experiments with electrical stunning of pigs was carried out I Rf
under slaughterhouse conditions. For discriminating the best method of 
stunning, three different procedures have been used (75 V, 20 sec.; ■
190 V, 5 sec.; 300 V, l|sec.).
Meat quality was rather good after use of 190 Volts with an experimental ^  
stunning device, but this method was accompanied with violent clonic m u s d e S( 
contractions. These results were just the opposite of those obtained with a 
commercial apparatus. | Ur
An electroshock method with 300 Volts m a y  have preference for stunning p^5 ^

I ce

Pi
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S y | L § U E S _ A S P E C T S _ D E _ L A _ y i A N D E _ D E S  PORCS.

P G  v a n  d e r  W a l ,  M . G r o e n  et 
W . Sy b e s m a  .

{ P A Y S  B A S )

ffésumé^;

j d e  p 0 r c s Un e 8 é r i e  d ’e x p é r i e n c e s  s u r  l ’a n e s t h é s i e  é l e c t r i q u e  
a e g c o n d u i t e  d a n s  l e s  c o n d i t i o n s  d e  l ' a b a t t o i r .

„  20 s e c o n r i I o 1 S ^ é t h ° d e s  o n t  é t é  u t i l i s é e s  (75 v o l t s ,  
¡¡seconde) ’ 1 9 0  v o l t s  5 s e c o n d e s ,  3 0 0  v o l t s  1 1/2

Un d i s D o s i t ^ î p a l i t  - d B  la v i a n d e  é t a i t  a s s e z  b o n n e  a v e c  
è i m é t h o d e  é t a t t  8 x p é r i ™ e n t a l  Bt 1 9 0  v o l t s ,  m a i s  c e t t e  
l v i o l e n t e s  a s s o c i é e  à d e s  c o n t r a c t i o n s  m u s c u l a i r e s

p
P e u x  o b t p n m r e s u l t a t s  é t a i e n t  e x a c t e m e n t  l ' o p p o s é  de 

s a v e c  un a p p a r e i l  c o m m e r c i a l .

» P r é f é r é e  n o M ^ T * ? ^ 8 d é l e c t r o c h o c  à 3 0 0  v o l t s  p e u t  ê t r e  
P u r 1 é t o u r d i s s e m e n t  d e s  p o r c s .
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Z u s a m m e n f a s s u n g  :

E i n e  R e i h e  v o m  U n t e r s u c h u n g e n  ü b e r  d i e  
E 1 e K t r i z i t ä t s a n a s t h e s i e  b e i m  S c h w e i n  w u r d e  u n t e r  
d e n  U m w e l t b e d i n g u n g e n  i m S c h l a c h t h a u s  d u r c h g e f ü r h r t .  
D r e i  M e t h o d e n  w u r d e n  v e r w e r l d e  t ( 75 V ,  2 0  S e k u n d e n  j 
1 9 0 V, 5 S e k u n d e n  j 3 0 0  V, 1 1/2 S e k u n d e  )

D i e  F l e i s c h b e s c h a f f e n h e i t  w a r  z i e m l i c h  
g u t  m i t  190 V u n d  e i n e r  V e r s u c h s v o r r i c h t u n g  ; m i t  
d i e s e m  V e r f a h r e n  w u r d e n  j e d o c h  k l o n i s c h e  M u s k e l z u c k u n ­
g e n  e r m i  t t e l  t.

D i e s e  E r g e b n i s s e  w a r e n  g e n a u  d a s  G e g e n t e i l  
d e r j e n i g e n ,  d i e  m i t  e i n e m  H a n d e l s g e r ä t  e r m i t t e l t  
w u r d e n  .

D i e  M e t h o d e  d e r  E l e k t r o k r a m p f b e h a n d l u n g  
m i t  3 0 0  V .  k a n n  j:e doch f ü r  d i e  A n ä s t h e s i e  d e r  S c h w e i n e  
e m p f o h l e n  w e r d e n .
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