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THE INFLUENCE OF STUNNIG METHODS ON THE PROPERTIES 
AND QUALITY OF PIG MEAT

J.A.Leest, P.S.van Roon, H.A.Brower

of °ur
Introduction.

Becanse a new slaughter-house had to he built in one
a t \ l^factories it was necessary to choose the most satisfactory 8 

ing method legally permitted in the Netherlands. Owing to di***
.a*cultles to be expected in application at a large scale, cap
ehbolt stunning was not investigated. The experiments were con® 

ated on carbon dioxide and different electrical stunning met,j0 

As the period elapsing between stunning and bleeding 
the position of the pig during bleeding may be expected to

ti'

in i1“

ence meat properties these factors were varied as far as fact° 
conditions permitted.
Materials and methods.

Groups of 15 Dutch Landrace pigs were taken at random *
T

de»c

the factory pens after a resting time of 1 l/2 to 2 hours, 
were subdued to the four stunning and bleeding procedures 
ed below. This was repeated 10 times so that 600 animals * efe 
involved altogether, on each day all the different methods 
used, distributed at random.

<iv\

The experiments were carried out in.February and March ins t

year.
The procedures used were as follows:

1.Stunning by means of a C0o-air mixture (75'' C0o) ih a 
Bleeuing in a vertical p sition approximately 25 seco n“ s

P*

-2 d 0 -



*tter the
Pro

c«dure

■tunned pigs leave the tunnel. This is the normal factory

2* Electrical s tu n n in g , 70 Volts A .C ., applied between the

®8 of the pig hy a pair of tongs during 15 seconds (legally 
stlPui 
f i t , r

at«d time). Bleeding in a vertical position appr. 15 seconds
th a t.

Electrical stunning as described under 2; bleeding in a
nt*l position shortly (appr. 6 secs.) after stunning.

 ̂ Electrical stunning, 300 Volts during 1 i/2 seconds (legal-
’’•^itted maxima); bleeding in a horizontal position short time 

41 te* +h
° at .  go c a lle d  e le c tro s h o c k  method.

Immediately a f t e r  b le ed ing  pH o f the b lood  and pH and tempera
t e  Of

the M .long iss im us d o rs i were measured. A sample o f  the meat
48 cut cu t and preserved  in  l iq u id  n itro g e n  f o r  b iochem ica l exam i- 
4t*on ✓

About 35 minutes post mortem temperature, pH and rigor value
t e  a
th in the M.semi-membranaceous and again a sample of

1)8 M 1cugissimus dorsi preserved in liquid nitrogen.
 ̂ b® PH-meter used was a portable E.I.L. type 30 C fitted with

*bihed electrode type SDSN 33/C.
To

V l t b a

The
'  l a

measure the temperature a thermophyl type 9401 (wecotlierm) 
Ie«ler type M.20 A was used.

samples of M.longissimus dorsi were analysed on:
l« ta te  

g lycogen 

" AT?

; enzymatic method according to Hohorst. l)
; anthrone method 2)
; enzymatically making use of the Boehringer 
test combination TC-J 15979 TAAC

r ®at i n phosphate; d ia c e ty l method 3 )
'  hae'mine ; isolation according to Shermin 4)
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24 Hours after slaughtering the carcases were assessed a> 
hemorrhages in the shoulder muscles.

The loins were judged visually on general a p p e a r a n c e
(c<>1<

jjjjV
texture); after that they were stitch pumped with a polyPhoi!) 
containing brine (o,5< phosphates on meat) and drained f°r 
days.

A 600 gram p iece  from  each lo in  was canned and pasteuf
¿tit

centre temperature appr. 70°C. After storage under refriger8
for at least a week the cooking loss was determined. The re®“1'*

obtained were subdued to analysis of variance and the sig° 
of the differences between the mean values was tested. 
Results,

These are given in the table.
The underlined numbers indicate a significant differ® 

relation to the values found with other stunning procedur®9’

pc*
i<|
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A

e>

S b l» M

5g° long, d o rs i 

^ « m i- m e m b r .

Te 4 0,li,:Lons*d o r8 i
I'U. 1 , t i*8eml-membr.
u! Vaiue

**» lo n g .d o rs i
m o l/g  0

1

8ea M»long.d.
mg/g 0 

1

*loag.dorsi
mol/g 0 

1
*loa8. dorsi

mol/g 0

! ° ^ o r o ? Q tent M* “* Of 1 mol/g

’ ith
with unsatis 

“Oojj ®xture and col.
0 i t o t a iC u red  loin - caa content

COo s tu  
nn ing  lo  
ng tim e  
between 
s tun n in g  
and b lee  
d in g

E le c t r i  E le c t r i  
c a l s tu  c a l s tu
nning nning
70 7  lo  70 V sho 
ng tim e  r t  tim e  
v e r t ic a l  h o r iz o n  
b le e d in g  t a l  b le e  

d in g

E le c t r ic a l  
s tu n n in g  
300 V s h o r t  
tim e  h o r i  
z o n ta l b le  
ed ing

average average average average

6.76 7 .06 7 .08 7.12
6.16 6 .33 6.36 6.41
5s2§ 6.15 6.19 6.15

39.0 39.4 39.3 39.1
40.5 40 .4 40 .4 40 .5

8.0 6 .5 7.1 6 .9

56.7 34.1 33.3 31 .4
50.1 44 .2 39.9 39 .9
15.4 10.1 6 .6 7 .5

2 .2 9 2.88 2 . 5 2 2 .43
2 .06 2 .62 2 .60 2.41
0 .23 0 .26 0 .08 0.02

3.39 3 .76 3-73 3.78
2,42 2 .97 2.97 3.06
0 .9 2
6 .4

0 .79
7 .4

0.76
8 .3

0 .72
7 .2

5 .8 5 .7 7 .2 5 .7
0 .6
0 .18

1 .7
0.155

1.1
0.17

1.5
0.16

21 60 56 7

30 32 12 22

12.4 12.2 10.6 11.4
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I
Disenasion.

in h a la t io n  o f  the C02- a l r  m ix tu re  by the p ig s  w i l l  re s u lt
i»

d

severe hypoxaemla th a t  g ive s  r is e  to  excess p ro d u c tio n  o f l * c 

in  the  a n im a l's  t is s u e s  as in d ic a te d  by the experim ents o f  ft00 

abee 5 ) 6 ) ,  Lundsgaard-Hansen 7 ) anc Cain 8 ) .

Th is  nay be the  e x p la n a tio n  o f  the  h ig h  la c ta te  con ten t 00 

the  low  pH o f  the M .lo n g ls s ia u s  d o rs i as w e ll as o f  the low P# 

the b lood  im m ed ia te ly  a f t e r  death in  C0 2- 8 tunned p ig s .

The severe i^ a te  o f  hypox ia  p ro ba b ly  a ls o  is  the e x p i»®5

oi

of the somewhat low e r i n i t i a l  ATP co n te n t and the more ra p la

down o f  t h is  substance g iv in g  r is e  to  a sooner onset o f  r lg ° r

m o r t is .  In  the end the C02~*tunned p ig s  showed a h ig h  perceB 

of lo in s  w ith  PSE c h a r a c te r is t ic s  and h ig h  cooking lo s s e s .

The e f fe c t  o f  the  CO2 s tunn ing  procedure on p ig  meat prop'

If*1
t i e s ,  as d escribed  in  l i t e r a t u r e ,  Is  n o t u n ifo rm . Tadic and
9 ) found a somewhat h ig h e r g lycogen co n te n t and a h ig h e r pH

M .g r a c i l is  im m ed ia te ly  post mortem in  CO2 stunned p ig s  when cO1y

ed w ith  p ig s  stunned by 70  V. e le c t r i c i t y .  From t h e i r  exp«*-*- *

the y  conclude th a t  C02-> tu n n in g  is  a favo u ra b le  method a l* °

P*’

J

c o r re c t  dos ing  o f  e le c t r ic a l  c u rre n t is  com p lica ted  in  prac
t ic«'

Me. L o u g h lln  and Davidson 1 0 ) in  t h e i r  s tu d ie s  do n o t f in d d i0ti

d if fe re n c e s  in  pHj o f  LD muscle in  p ig s  stunned by CO2 o r b 1 1°

e le c t r i c i t y .  A t the  o th e r band B enda ll c .s .  l l )  f in d  a deef® J
it*the  average pHj o f  the LD muscle o f  0 ,17  in  progeny tested P

of 0 ,15 in commercial pigs when CO2 gas is used for stunning 
stead of 70  V. electricity.

i»

yAcoording to mc Loughlln 1 0 ) t h is  needs not to mean ^  ^

f l i c t ,  because s tunn ing  procedures may w e ll have a poten ti*1
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°lty

V 8
to
Of

, 0n ein

Aversely Influence meat quality, but in using small num- 
pl£® each experiment maximum care can be paid to ante 
handling and stunning.
Ur axperiments were carried out under production conditions

k  Bpecial attention was paid to ante mortem treatment; only
8t\njjj.

us procedures were controlled carefully, 
orrhages in organs and muscles are connected with theShe

"'thod

H t
of
But

•tunning and in general bleedings small in sice are
tav *Part from this small haemorrhages more extensive ones

°c®ur j*- ’ ln Particular in the shoulder, in the CO2 stunning

«h,
In

" H e *

in Us« in our factory.
Previou® experiments it was established that these bigger
a«morrhages, rendering the shoulder less fit or even
Processing, were not caused by Improper handling of the 

. 4ur in t  t» .%  « kr®nsport, unloading or during the resting period in
Pl|8 ^  Pens. They are the effect of the struggling of the

t H®8

in

Ply
the narrow passage way leading to the tunnel and in the
^•cending part 01 it.

ïa d ic
Ciric 9), making use of a gas chamber that allow

P1«8 to *alk i„ quietly, do not find any significant haemor-* « 8

Ve the
Suj, ere*ore paid special attention to shoulder bleedings.

Peri®ents 2i% of the shoulders from C02-*tunned pigs
‘W ,  h* e* 0 r r tu

Of
ïh

r  le s s

6 Pigs

mages. in one third of the cases they made the 
fit or unfit for processing.
•tunned by 70 V electricity had a higher incidence 

*3% S but these were mainly of the pin point type; only
ft86 to reduction in quality of the shoulders.

•tunning with 30C V electrical current only in low per

l0*>h

« iv i
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centage of the shoulders small-size haemorrhages could be found*

tun“'The favourable results in this respect of 300 V. electrical s 
ing are in accordance with those of Giszke and Glees 1 2). Tb«se
authors point also to the importance of the time elapsing be 
stunning and bleeding to reduce haemorrhages as does v a n d r u p

t v«ei
15)'

1#This time-lapse seems also to be unfavourable to meat 4U# 
In comparing the two 70 Volt stunning methods (2 and 3 ) di f*ere 
in lactate formation and rate of glycogen breakdown but in Pa 
cular in percentage of PSE-loins and cooking loss are found

As it is not to be expected that the position of the c*r 
during bleeding plays a dominating role, the differences must 
ascribed to the effect of time.

ie  0The significantly higher haemine content in the LD muse*
f c»5'COg stunned pigs indicates a poorer exsanguination of thP ca 

despite bleeding in a vertical position.
Tadic and cirlc 9) stated a lower haemoglobin content 

muscles of CO2-Stunned pigs, in our case the pigs very probs
were in a more stressed condition. This together with a h i g ^

centage of C02 (75 against 70) may have led to stopping of th®

heart-action before complete bleeding.
Prom the experiments described it may be concluded that

dioxide stunning, as applied in our experiments, gives the 1®***

« itsatisfactory results. For the new slaughter-house to be bu» 
therefore preferred electrical stunning. For the time being 
cnose 70 Volt. Whether we will apply electroshock stunning 
ture depends on the results of experiments as yet to be c®f

ii*

r i®d

{*'

n it(
But it may also be concluded that the carbon dioxide s*ul, ^

„ i t a t iprocedure can be improved by a lay-out that causes less ag
in the pig 14) and that reduces the time between stunning bleeding.

-2 4 6 -



i )  n.,j uohorst as described ln H.U.Bergmeyer•s "Methoden der 
^  Jütischen Analyse", Verlag Chemie Weinhei»/
°r88trasse 1962, pag.266.
V-Z B sid and S.Abrahams in "Methods of Enzymology", Yol III
p -35;
S t p p

lowick, N.O.Kaplan eds., Academic Press, New-york 1957
3)

<0

5)

5)

a.tt
She
•Ennor in Collowick and Kaplan, Vo.,HI, p.851.

r"'ln in Collowick and Kaplan, Vol.IV, p.643.- 
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