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STUNNING PROCEDURES AND MEAT QUALITY A 36

W.Sybesma and W.Groen
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theefr 88 conducted to investigate the difference between
8ct
Dl‘aeti E CO2 - and the electrical stunning procedure under
Ca),
c
@twmi irc“m“anieu on the meat quality of Dutch Landrace slau=-
88,
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W Cay, "Rhing of pigs brings about conditions of "stress" ,not
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4 by the st

led to bunning itself but also by the way the pigs are
} the
lectric Stunning place.
Stunng
"Hogg- g itself produces rather intensive muscle contra-

Wher
v
Oupg . CO, - stunning causes a state of anoxia which fa =

ahmnh:e e glycogen in the muscles. In Holland electrical
MOStly 1s carried out in a pen with several pigs togethers
0121 Stun'n‘mg each pig has to be brought in line before the
oy a ®7 one are shoved into the CO, tunnele The procedure
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0 the
| ™ % the Co stunning seems to be more stressful than that pri-

4 ® ele
" "ty trical stunning. The preseént investigation was concer-

the
ey by Ifect of the stunning on meat quality characteristics
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e ueh
t
on oy *r®lood analysis was performed in order to get informa=

leay Circumstances.
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%&“ ut hysi°1°gi°al pre-stunning reaction. Meat quality mes=
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Smi“‘lt T® taken at the end of the slaughterline approximately
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B&n post mortem.
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: \(1%6) showed the impact of nervous muscle stimulation
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on the extent of the pH fall post mortem.
Bouman (1968) mentioned the effects of the yarious stimull 8 .

and before killing on the pattern of the early post morten
of the muscle glycogen content.

- the adremergic excitation caused by fright end pain will o
ly intensify the glycogenolysis

- the muscular activity of struggling is a powerful stimulvs
glycogenolysis % = My .
- the anoxia condition also causes a rapid depletion of the |
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glycogen (stores) by anaerobic glycolysis )
6.
Handling and stunning therefore might be of considersbl

tance in shaping the pattern of the early biochemical post -Oﬁ
changes. The role played by the nervous and endocrine 879“’ t""
¥ite: SbmATag 38 sELTF fhgcure; Ia electrically sttt 4|
sive muscle contraction by nervous stimulation seems t0 P”M
whereas the state of suffocation inoked by the 002 srunning :
litates the massive adremergic discharge (Bouman, 1968)e \
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Material and methods

Procedure
The trial consisted of 363 Dutch Landrace pigs, orisw ;0”
from several piggeries located at distances ranging from 20 ~ v
from the factory. All the pigs had already arrived two hour?® o
re the experiment started. The environmental temperature wad
with a relative humildity of 68%.
The animals were randomized into four groups. 3 d
A. CO, stunning in an oval tunneltype at & sp°
180 animals per hour;(70 % CO,).
B. Same procedure as in A but with a speed of
-342-




animals per hour;
C.Blectrical stunning (75 V, 435 mA )i
D.Electrical stunning as in C but after
passed the tunnel (without 002 Ye

the animals
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Qkin& %d8amples were collected from the slaughterbdlood arter sti
faot

Ate
m V88 determined with an UV veast Boehringer noe 15972 ba=

1
ey tate , LDH and NAD interrelationship. Levels of. GOT snd
Qoe. .
W g, ¥ere determined in an Autoanalyzer according t0 respeReit

kel ang Kt
Sy arameters

= 8laughterline , 45 minutes post mortem , pi_readings

'Qx,s
i with the

ke,
a%ip 0 from the m. semimembranosus and m. long dors
(1gggy ~ " 8ccoring to the method described by Van Logtestijn

4 the

" (4 time the rigor mortis development according o Syves—

4 404 the temperature with a Braun temperature device we-~

° ’
t‘blg Tesults of the various determinations are presented in

ey ( * Whereas g frequency distribution is given in the supple-
p. ? )
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¢ Method Sistical analysis of the meat quality figurese.
C

tunning methodssthe electrically stunned group (thro-

oy a 2 tumnel ), showed significant higher concentrations of

cho 8lucoge than group C.

2 8ro

2 1, UP B (90 animals/hour ) demonstrated a significant hi-
cta

Betleen g Concentration than group A (180 animals/hour de
al

8lye 1 the groups:a significant difference existed as to GOT,

Qae
angd
Yeng lactate, Group C had the lowest GOT and glucose levels

&ro
UP D had the highest blood values, lactate included.
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W the mean values are presented of the meat temperature,
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W 8or (see for frequency distributions the supplement )e
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pH, semi <6.10 6.20- >6.5 <0s05% <0001% <0459 £ ‘

membrgne 6+50

.01’

pH, musc 0
lo dor < 6¢10 6.20- > 6450 <010 < 0e80 <0090 < 1
6.50 ‘0‘01 !
rigor <5 69 >9 < 005 <mlo L0060
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Between the methods : the pH, level of the m.semimé®
was significant higher in the group of electrical st\m-n‘ws' d

Within the methods : group D had a significant 10We*
the m.long.dorsi and a significant higher rigor and tempe®
of the ham musculature than group C. ¢

Between all groups : there existed a significant aift ‘
for most readings (except for those of the pH,] of the m.laﬁ
8i P<0.10).
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In {able 5 are presented the percentages of animal®
with a rapid post mortem muscle metabolism, wether rigo¥rs
ture or pH fall. 6&
ri
Table 5. Percdntages of animals with quick pH fall;high/:

and temperature.

&
PH sem.(6.00 rigorsylo meat t°>41.o pH sem. < 6099

A 27 15 55 9 |
B 22 15 57 9 |
c 1 7 41 1 E
D 18 27 62 y :
‘;‘ |
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This table illustrates the differences in meat quel® o
0
meters. Especially the combination low pH and high rigo® p
to a favourable post portem metabolism in group C.
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From the blood analysis and the post mortem megs
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R * 1% appeared that group D, which had passed through
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le‘fe]-s) ' W8 the most stressed group (see GOT,glucose, lactate

Wit "
inthe 8 the Quickest post mortem metabolism (glycoly815-PH1-
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n@-dorsl, meat temperature and :‘igor:‘o
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ehchﬁc d the reverse picture of group D, so it seems that the
a
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&Vourab1e effects.

Uag T®8ults leads us to the conclusion that the pre-stu
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hmlw 188 combined with tunnel passing creates a stress condl
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4cclerates the post mortem muscle metabolisme
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d "" there exists a relation between the lactate concentra
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mqati Toup p the pH of the me.long.dorsi showed evidence of accu
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%°d1 lactate in the muscle tissue together with & higher
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thti lusion seems to be Justified that the pre—-stunning
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\Bin tical stunning procedure increases the
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*ffects of stinning methods itself on the post mor
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Supplement : Frequency distribution in %.

Table 6. The distribution of the GOT concentrations

\

0

GO? mU <50 50=75 75-100 4o0=125 125-150 15w
Gre A 3 e 14 9 2 i el i
B 23 41 13 12 5 5 .

c 47 36 9 4 - & o A

D 20 45 12 9 6 2‘/

Table 7. The distribution of the glucose concentrati

\

Gluc.mgh < 100 100=120 120=-140 140=160 160=180 180—42W
Gr. 4 7 12 35 24 8 5 7
6 20 30 19 16 6 ¢ ‘
3 26 34 26 8 1 ¢
T L 22 24 8 7 ‘y

Table 8. The distribution of the lactate

4 0
Lactate mg®8 <50 50=75 75=100 100-125 125-150 2

A\

Gre A 22 32 28 1o 7
B 13 29 25 1 8 17
o R Lo ey 3 T
D 4 10 27 35 12 }
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