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INTRODUCTION

i
iﬁe Stunning of

slaughtering pigs
lab 4 question of animal welfare,

Our safety and meat quality. The
(m:n?ing method can affect the meat
dp lity with respect to PSE and

' Muscular haemorrhages and bone
ACtures.

Sweden one

of the great diffe-
cesg among

}hndl‘ slaughterhouses in the
the ing of slaughtering pigs is
Stunning method. The stunning
used are carbon dioxide
and low voltage electricity
A, the floor or in a restrainer.
hﬁioxiWately half of the 3.7 mil-
%uns Plgs annually slaughtered are
- Ned with carbon dioxide. The
le°§e of this study was to compare
Yag incidence of high internal
He nectance, measured with the
of °SSy Grading Probe at the time
qu”ading, at slaughterhouses using
Srent stunning methods.

MATERIAL AND METHODS

Lt

mtiennessy Grading Probe equipped
I@nn a quality function (GP2-Q,
N, SSsy Grading System, Auckland,
Yoy c2land) was used at 11 diffe-
g c Slaughterhouses, 5 using CO2
QB Using electricity (90 - 160 V,
lmmb" 1.0 a) for stunning. The
%ffer Of carcasses measured at the
l&tWQIEHt slaughterhouses varied
tQtaeEn 1,500 and 16,800, with a

©f nearly 98,000 carcasses.
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The internal reflectance was
recorded simultaneously with the
grading for meat content (40 - 50
minutes post mortem). The measure-
ments were made at two sites along
the M. longissimus dorsi; at the tip
of the 1last rib and between the 3rd
and 4th (3/4) last rib.

At one slaughterhouse 638 randomly
chosen carcasses were remeasured
after chilling (24 h post mortem).

RESULTS

The muscles were considered to be
PSE if the mean internal reflectance
was above the mode + 2 SD in a
randomly chosen test material with
600 carcasses. With that definition
the average incidence of early PSE
at the five slaughterhouses using
carbon dioxide for stunning was
1.7 % (0.8 - 3.0 %). At the two
slaughterhouses using electricity
and restrainer for stunning, the
average incidence was 6.9 % (6.9 and
7.0 %). The highest incidence,
8.0 %, and the highest variation
between slaughterhouses (1.6-
17.0 %), was found at the four
slaughterhouses where  the stunning
was made with electricity on the
floor. The number of carcasses
measured and the incidence of early
PSE at the different slaughterhouses
are shown in Table 1 and Figure 1.

After finding the extremely high
incidence of early PSE (17 %) at one
of the slaughterhouses stunning with
electricity on the floor, measures
were taken to improve the meat
quality. Changes were made, such as
a shorter scalding time, which
resulted in a marked decrease in the

incidence of early PSE, from 17.0 %
to 1.5 %.

The correlation between internal
reflectance at the time of grading
and measurements the day after
slaughter was 0.20 (n=638;
p < 0.001). This relationship is

illustrated in Figure 2.
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Figure 1. Incidence of high internal reflectance at the time of gra-

ding (early PSE) at slaughterhouses using different stunning methods.
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Figure 2. Relationship between Hennessy Grading Probe values measured

45 minutes PM (GP1l) and 24 h PM (GP2).
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i:ile 1. The numbers of carcasses
3 Sured at the different slaughter-

hQBES and the incidence of high

" ®rnal reflectance (early PSE) at
€ time of grading

St Early

meunﬂing PSE Daily
thog n (%) variation

o

Q? 9,182 1 1.1 0.6~ 2.2

coz 11,473 ' 1.2 0.4~ 3.2

%, 16,818 1.5 0.6~ 2.8

QJ 4,287 0.8 0.3- 1.2
¢ 16,994 3.0 1.5~ 4.9

B

R Testr. 16,642 6.9 3.5-16.3
e ectr. 5,263 7.0 @ 2:8-14.3

B

gy floor 5,056 1.6 0.0- 4.3

N floor 6,986 6.7 1.4-11%8

R floor 4,245 17.0 1.0-26.1
* floor 1,493 9.6 9.3- 9.9

D

Scusston

Th,

reere are large environmental diffe-

in °8s between the slaughterhouses

Qlthe handling of slaughtering pigs

Q@ hés to be taken into considera-
%ff- in studies 1like this. It is
%unl?ult to separate the effect of
hmlnlng method and other factors
. '®ncing meat quality under
v%werc%al conditions. We found a
hmid high daily variation in the
Uy Snce of early PSE within each
vaghterhouse, probably independent
gy *fiation in stunning. Although,
lag Urements have been taken on a
1mrmer number of carcasses than
mmmally is realistic in an experi-
Vati énd despite the environmental
thatlon, the results indicate
{5 Stunning with carbon dioxide
Vm~superior to stunning with low
LY age electricity when regarding
qulquality. Similar results under
MeLoercial conditions were found by
45 uf’hlin (1965) when measuring pH
Nﬁbmlnutes PM. He observed appre-
Mgo Y More low pH values among
Mg& Tically stunned pigs than among

Stunned by carbon dioxide.

L4

N
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Barton-Gade (1984) found that elect-
rically stunned pigs showed a faster
rigor development (stunning in a
restrainer slightly faster than
stunning on the floor) and were more
often PSE 45 minutes after slaughter
in comparison with carbon dioxide
stunned pigs. In contrast to this,
van der Wal (1978) reported the
opposite result and Overstreet et
al. (1975) failed to detect any
significant differences.

The ultimate meat quality is not
fully developed at the time of
grading. The relationship between
internal reflectance at grading and
the day after slaughter, was quite
low in this material. Higher
correlations have been reported by
Lundstrém et al. (1987; r=0.65) and
van der Wal et al. (1986; r=0.46).
A wide variation in this relation-
ship has also been observed when
internal reflectance has been
measured with the Fibre Optic Probe
(FOP) (Somers et al., 1985, r=0.66;
Tarrant & Long, 1986, r=0.28; van
der Wal et al., 1986, r=0.3-0.5;
Eikelenboom & Nanni Costa, 1988,
r=0.84).

Depending on chilling methods used
and the incidence of PSE, variations
in relationships between early and
ultimate internal reflectance can be
expected when measured at different
slaughterhouses. The time between
exsanguination and grading differ
between slaughterhouses which may
influence the incidence of PSE when
the same limit in internal reflec-
tance between normal and PSE quality
has been used. The grading took
place between 40 and 50 minutes post
mortem at the slaughterhouses
included in this study, and in this
interval the increase in internal
reflectance in carcasses of normal
quality is very small (A-C. Sjdblom,
1989, pers. comm.)

Measurements made simultaneously
with grading is a useful way to
identify environmental factors
causing PSE. The reduction in the
incidence of early PSE described at
one slaughterhouse can be taken as a




good example. While only a portion
of the carcasses with high ultimate
internal reflectance can be found at
the time of grading this mode of
application can not be wused to
predict the final meat quality.
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