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Abstract — The objective of this study was to
compare electrical (ES) and mechanical stunning
(MS) methods on carcass and meat quality of pigs.
A total of 150 Duroc x Landrace castrated boars
were randomly allocated into two stunning
methods: 1) ES (250 V, 1.25 A, 50 Hz, 8-12 sec.) 2)
MS using a non-penetrative iron pole. ES method
affected significantly higher (P<0.01) bleeding
percentage and water holding capacity but
resulted significantly lower (P<0.05) percentage of
drip loss and dressing percentage. The use of ES
method significantly (P <0.01) reduced the
incidence of bruises in carcasses and hemorrhages
in internal organs. E coli, Staphylococcus, and
Total plate count were significantly (P<0.05)
higher in carcasses from MS. However,
Salmonella weren’t observed in either method. A
faster rate of muscle pH decline was found in MS
and ultimate pH were found to be significantly
(P<0.05) different between two methods. Meat of
MS was significantly lighter in colour but a* and
b* values, were not influenced (P>0.05) by
stunning methods. These results indicate that ES
of pigs reduced the percentage of drip loss,
hemorrhages, bruises, microbial count, muscle
lightness and the rate of muscle pH decline
compared with pigs stunned mechanically.
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I.  INTRODUCTION

Appropriate pre-slaughter stunning of pigs is
very important not only from a welfare point of
view, but also particularly important in
determining quality of pork and is consequently
linked to economic implications [1]. Prior to
slaughter, the first step in the transformation of
pig into edible pork involves stunning. However,
stunning method is not a legal requirement in Sri
Lanka. At present, both mechanical (MS) and
electrical stunning (ES) methods are used for
slaughtering pigs in Sri Lanka. The pre-slaughter

stress depends on the stunning method used.
Moreover as per the literature, stunning methods
have significant effect on pork eating quality [2,
3, 4]. Therefore a comparison of these methods
is desirable. Thus, the present study was
conducted to evaluate the effect of stunning
methods on physical, chemical and biological
quality parameters of pork and to determine
which method is more desirable to protect the
quality of pork.

II. MATERIALS AND METHODS

Animals and slaughter procedures

One hundred and fifty crossbred castrates (live
weight 95 -100 kg) of the same genotype (Duroc
x Landrace) fed and handled using identical
conditions were used for this investigation. Pigs
were randomly allocated into two stunning
methods: 75 pigs were electrically stunned (at
250 V, 1.25 A, 50 Hz, 8-12 s), whereas others
underwent mechanical stunning, by iron pole.
Immediately after stunning, pigs were bled and
blood was collected and weighed.

Carcass and meat quality measurements

Hot and cold carcass weights were recorded and
used to calculate dressing percentage. At 24 h
postmortem, carcass length and back fat
thickness were recorded using the procedures
described by Cisneros et al., [5]. An overall
grade was given to bruises of the carcasses and
haemorrages of the internal organs. Carcass
temperature  was measured by digital
thermometer (TESTO106) and pH was
measured at intervals 0, 45 minutes, 2, 6, 24, 48
hours post-slaughter using a digital pH meter
(Checkit Micro pH WP 01). The experimental
meat samples were analyzed for Staphylococcus
aureus on Baird-Parker medium spread plates
incubated at 37 °C, E coli on Petrifilm™ E coli
count plate incubated at 35 °C, Total Plate Count
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(TPC) on Petrifilm™ aerobic count plate The pH values at just after slaughtering and 45

incubated at 37 °C, and Salmonella  were minutes  onwards illustrated significant
determined according to Gray and Patrick [6]. differences (p<0.05) between two stunning
L*, a*, and b* values were assessed using a methods (Figure 1). The faster rate of muscle pH
Minolta Chroma meter CV-300 [7]. Drip loss decline in MS group could be due to increased
was determined as described by Channon et al., glycolytic rate of muscle compared with ES pigs
[2] and Water holding capacity (WHC) [9].

measured by centrifuging method [8].

Statistical Analysis
A difference between two treatments was 64 1
analyzed using a one-way analysis of variance 6.2
using the Statistical Package for Social Sciences 5 6
version 13.0. Each carcass was considered as an é“» 58
experimental unit for data analyses. = 56 - -ES
—m—MS
5.4
III.  RESULTS AND DISCUSSION 52 |
Both hot and chilled carcass weights, as well as 0 4Smin 02 06hr 24k 4She
dressing percentage, were significantly higher Time
(p<0.05) in MS pigs and could be due to the
incomplete bleeding in carcasses (Table 1). In
ES pigs, bleeding percentage was significantly Figure 1 Effect of ES and MS on muscle pH at
(p<0.01) higher (70.64 %) in 3 min than MS various times post-slaughter in pork
pigs (38.1%). This reduced bleeding percentage . o .
in MS pigs may be due to cardiac arrest resulted MS pigs had significantly higher (p<0.05)
by excessive pre slaughter stresses caused by pre carcass temperature and drip loss and lower
slaughter stunning. (p<0.01) WHC _(Table 2). High temperature in
muscle of MS pigs could be due to severe stress
Table 1. Effect of different stunning methods on and impulsive behavior during stunning.
carcass characteristics of pigs Grandin, [10] implied that high “excitability”
Traits MS ES Mean SE P create p_re-slaughter stress _during st_unnir}g
_ : value resulted in elevated glycolytic metabolism in
Liveweight g7 70 9790° 978 05 047 pigs just prior to slaughter leads to production
(kg) . ) -
Hot carcass . , of heat which will elevate the pig’s body
weight (kg) 796 /827 189 06 003 temperature. Moreover Lawrie, [11] stated that
Chilled the rate of biochemical reactions in the muscle

B a b L. i
carcass weight  77.08°  75.24" 76.16 036 0.04 was positively  correlated with  carcass

g(?gssing temperature. This is supported in the literature
percentage 81.47° 79.87° 80.67 071 0.02 [12, 13, 14, 15, 16] and in the present study
(hot) where a faster pH fall in the early post mortem
Carcasslength  oc 112 g1730 ga88 067 022 resulted in negative consequences in drip loss,
I(_??;::?(fat WHC and pork color. Furthermore some
thickness (cm) proposed that combination of rapid pH drop and
First rib® 432% 430° 431 005 054 high temperature results in denaturation of
10" ribY 3.02* 325% 314 0.06 0.09 muscle proteins that bind water which leads to
Last rib® 250% 2667 258 0.02 058 the reduced WHC [17, 18, 19, 20, 21].

“Means within rows showing different superscripts are

significantly different (p<0.05) Meat colour is an important factor in purchase
 Hot carcass weight /slaughter weight intent of consumers; therefore it requires

On the midline . .
Y OFf the midline protecting the preferable colour in meat. Meat
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of the ES pigs, was significantly brighter (higher
L* values) and also had numerically higher
values for a* and lower value for b* than MS
groups (Table 2) but that differences between
the groups was insignificant (p>0.05). In MS
pigs, redness of meat was higher, which could
be due to that incomplete bleeding when
compared to ES pigs. Joo et al., [22] and Van
Laack et al., [23] proposed that L* value is
correlated with WHC of pork.

Table 2 Effect of different stunning methods on meat
quality of pork

slaughter method (Table 3). These results may
be attributed to the improper bleeding causing
more blood to retain in the carcass. The bacterial
count was positively affected by the amount of
residual blood left in the carcass. In similar
study related to broilers, Sayda et al., [24] found
that bleeding percentage of animal depends on
the stunning method used.

Table 3 Effect of different stunning methods on
microbial count of pork

Carcass o ES MS b valle
characteristics

° b
Temperature (C) ~ 3448° 37.86 0.02
Colour
L* 46.12° 48.06°  0.03
a* 6.71° 7.41° 0.34
b* 1.2° 09° 0.21
Drip loss (%) 13.47 29 15 ® 001
WHC (%) 4782° 4034 0.007

ES MS
TPC 2x 10*° 4x10°°
E.coli 1x10°° 4x10%°
Staphylococcus 0 2 x10°
Salmonella Negative Negative

“Means within rows showing different superscripts are
significantly different (p<0.05)

It was observed that higher incidences of bruises,
hemorrhages and skin blemishes in carcasses
and hemorrhages in liver, lung, heart (Figure 2).
These were significantly higher in MS pigs
(p<0.01) due to physiological stress of stunning
induced capillary rupture because of the
increased blood pressure immediately after
stunning resulting in high residual blood.
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Figure 2 Macrophotography of the pig carcass and
internal organs. A — ES carcass; B - View ES liver; C
— View of ES lungs; D- View of ES heart; E- MS
carcass; F - View MS liver; G - View of MS lungs; H
- View of MS heart

There was a significant difference (P< 0.05) on
TPC, E coli and Staphylococcus count due to the

“Means within rows showing different superscripts are
significantly different (p<0.05)

IV.  CONCLUSION

The present study demonstrates that stunning
methods can significantly affect the carcass and
meat quality of pork. Although meat yield high,
quality of pork obtained from ES pigs was better
than in MS pigs. ES pigs had less bruises and
hemorrhages hence, this method could reduce
downgrading problems. ES method seems to be
better than MS and therefore it is recommend to
be used for stunning pigs.
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