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envresearch on the influence of
Q&@lganNtal stressors on the
haye PMent of PSE and DFD in pork

Yeng . led to the formulation of
hmmlél Principles concerning the
4 eq;ng and management of pigs
(ope 2tely prior = to slaughter

Mkees €t al., 1988; warriss, 1987;
%q Shboor, 1985). sSince the main
ln © °f this research was conducted
COnditEfurOPe under experimental
to . lons, there is still a need
oy 1fY these general principles,
meit.only under commercial
gy, ONS, but particularly under
%nmr OhS which are unique to the
80 pork industry.

S0y, 1 the province of Ontario over
Qmmalff the pigs slaughtered
% Y (5 M) are first delivered
Ehhe Central assembly point by
quErC;he producer himself or by
8] e al truckers. once
Wi, ®d to the central assembly

?ts'oghOSe pigs are grouped into
i, . 200-230 which are then
;Wse 'POn  completion of a sale,
o Plgs (200-230) are reloaded
Q he arge truck and transported
Nﬁughter abattoir for same-day
&ernight or they are  kept
s?d tan. reloaded the next day

fugh, . POrted to the abattoir for

®C (next-day slaughter).

:ie s;:g the marketing system in
NPerimen Ontario, a series of
%?hwte £ was conducted to
of Ve the impact of this

Pg . SYstem on the development
"d DFD in pork.
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MATERIALS AND METHODS

Four environmental stressors

investigated: 1) the mixing
of unfamiliar pigs, 2) the duration
of transport of pigs from the
assembly point to the abattoir, 3)
the duration of the resting period
at the abattoir and 4) same-day vs
next—day slaughter.

were

Each stressor was studied
independantly of the other three
using a standardized handling

schedule which is described in
Figure 1. A total of 3100 pigs
supplied by the same two producers
were used for these investigations
(Table 1). The impact of each
stressor on the development of PSE
and DFD was evaluated several times

during the summer and winter
months. The ambient temperature
varied from (Table 1) 10° to 30°C

during the summer months and from
-20 to +4°C during the winter
months.

Table 1. Number of replicationsl

Environmental Number of

Stressor Season replications

Mixing Summer 3
Winter 2

Transport. summer 2
Winter 2

Resting Summer 2
winter 2

Same—day Vs

next—-day

slaughter Summer 3
Winter 2

lThe average number of pigs/

replication was 125 for producer A
and 47 for producer B.

All pigs were slaughtered at a
major commercial abattoir. Twenty-
four hours postmortem, the carcasses
were divided into primal cuts. The
loins were further trimmed of fat
and bones removed. The colour and

structure of the longitudinal
surface of the longissimus dorsi
(LD) muscle were assessed by two
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Figure 1. Experimental protocol used for handling pigs from the farm 0

abattoir.

experienced evaluators according to
the Agriculture Canada Pork Quality
Standards (Agriculture Canada,
1984). cColour was described on a
5-point scale (1 - extrememly pale,
greyish pink to 5 = extremely dark,
purplish red). Structure was also
described on a 5-point scale (1 =
extremely soft, exudative, dough-
like with an open and grainy texture
to 5 = extremely firm, dry, sticky,
with a closed and grainless texture.

The effects of season, replica-
tion, origin of pigs and treatment
and their interactions on the
quality score were evaluated using
the CATMOD procedure for categorical
data of the Statistical Analysis
System Institute (SAS,1985).

RESULTS

Although statistical analyses
were conducted on both the colour
and structure scores, only the
latter are reported since the
impact of the various environmental
stressors on the development of
colour and structure defects was
relatively similar. Furthermore,
in the following discussion scores
1 and 2 for colour were combined.
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Mixing unfamiliar pigs fwﬂl
The response to mixing Unlﬂez
iar pigs is illustrated in F‘g £he
for producers A and B. Durﬂwlﬁr
summer months, mixing unfd™ e
pigs resulted in an increase * gof
incidence of pale pork- w8
producer B, this increase 41
accompanied by a corresp mﬂ
decrease in the incidence of wﬁ
pork whereas, for producer B *°
accompanied by a decrease ﬂ}k
incidence of dark and normal P° f
0

The type and the magnitu 1iar
the response to mixing unf@™ e
pigs was different durind .
winter months. For producef ~ (f
minimal response was observeé®’
the other hand, for produce ¥
mixing unfamiliar pigs result® tW
a large increase (22% *) e
incidence of pale pork. "
ol
Transport from the assemblY P
to the abattoir

Generally a longer rab
period (2 hr vs < 1 hr) CO“Sidee !
reduced (P<0.05) the :mcide”r 560
pale pork and conversely incr® oft
the incidence of normal mow
(Figure 3). The response wasntm'
pronounced during the summer i
particularly for producer

0
grans? p
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In
1WmitUde of the response to a
Nopq I transport period was also

for important for producer B than
ZWGOPrOdUCer A (in the order of
Vs 2-11% for producer A).

Q4 o

Sting Period at the abattoir
&Wirz for the two previous
resDOnr‘mental stressors, the
DnOr S€ to various resting periods
* to slaughter was a function
Pgg e Season and the origin of the
Yesty (Figure 4). 1Increasing the
%Creng period resulted 1in a
bory 8S¢ in the incidence of pale

hmid and an increase in the
%gniince of normal pork; the
%et Ude of the response being
g fzr during the summer months
T the pigs from producer B.
Pwdgenerally, a 3 hr resting
r%Don gdave the most favourable
ere S¢  for improved quality,
W 38, a6 hr resting period gave

R gptermediate response, the
9 on  pbeing for producer B
S he 9 the winter months when a
Hwatéesting period resulted in the
lnﬁes:t quality improvement;
lhqu Feduction of pale pork and
. increase in normal pork.
Mg
Igay VS next-day slaughter
“@ugh this study, same-day
QQreSter and next-day slaughter
PeryoooNded to a 9 hr and 30 hr
Without feed, respectively.
Eh 0 T+ because of the practice in
Jﬂgr f§r10 assembly yard system of
he B €eding pigs kept overnight,
Uso ift“day slaughter pigs were
Qtthg Ven a small amount of feed
€9inning of the evening.

Dyrs

$Xb::1n9 the summer months,
liﬁmr Y Slaughter resulted in a
gMer Ncidence of pale pork and
(Fﬂu erncidence of normal pork for
Dt}0_05) A but only a trend
mfduch was detected for

i B. on the other hand,

n
Sliuggtethe winter months, next-day
ice péikreduced the incidence of
thmpani . This reduction was
¢ dar ®d mainly by an increase
Cp,. POrk for producer A and by

eSPOl’lding increase in normal

983

pork for producer B.
CONCLUSIONS

Most of the research on the
influence of pre-slaughter stressors
on the development of PSE and DFD
in pork have dealt with situations
when pigs were delivered directly
from the farm to the abattoir. 1In
this study, additional handling,
i.e., delivery of pigs to a central
assembly point, was incorporated in
order to duplicate commercial
conditions found in the province of
Ontario. Furthermore, and contrary
to most of the research already
published, this study was conducted
under commercial conditions. Pigs
were supplied by two successful
commercial producers. They were
delivered through the marketing
system in place in the province of
Ontario and slaughtered at a
commercial abattoir.

The varied response to the
manipulation of the different
pre—-slaughter stressors 1illustrates
very well the complexity of the
development of PSE and DFD in pork.
Pigs from producer A appeared to be
less responsive, irrespective of
the season, to the manipulation of
pre-slaughter stressors than pigs
from producer B. The overall
incidence of pale pork in pigs from
producer A was approximately twice

as low as that of pigs from
producer B. These two producers
also represented two managerial
systems: one producer had

predominantly white breed crosses,
the other had white and coloured
breed crosses; one producer fed his
pigs twice a day (floor-fed), the
other fed his pigs ad libitum.

These results, although it is
not possible to quantify the
various components of management
which might be responsible for the
various responses observed, tend to
confirm the findings of Murray et
al. (1989) and others suggesting a
genotype:environment relationship.

In this study, four pre-slaugh-




ter stressors were investigated;
each of them occurring at different
times prior to slaughter. Based on
the results of this study, one can
conclude that the timing of the
imposition of a stressor in relation
to slaughter 1is «critical. For
instance, the duration of the
resting period was more critical
than mixing or not mixing unfamiliar
pigs (8 hr prior to slaughter).
Similarly the duration of transport
was less important than the that of
the resting period but more
important than mixing or not mixing
unfamiliar pigs 1in altering the
quality of pork.
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Effect of same-day vs next-day slaughter on the incidence of pale
Pork - deviation relative to the incidence observed when pigs were
Slaughtered on the same day.
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Figure 2. Effect of mixing vs not mixing unfamiliar pigs on the incidencimw

pale pork - deviation relative to the incidence observeé
unfamiliar pigs were not mixed.
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Figure 3. Effect of the duration of transport (2 hr vs < 1 hr)iAZideM

incidence of pale pork -

deviation

relative to the

observed when the duration of transport was less than 1 houl-
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