educing stress during slaughter

sity of Connecticut, Stor

n an increased awareness I
d be
juality and reduces the efficiency of livestock
)) beef and pal

intem

e and dur slaughter,

affects

he incide

umount of

immobi 1

lored meat

colored meat w result of the myogl

that a period of inactivity prior to slaughter might

nt of darker cutting meat at slaughter.

1950), 1is ction of nervous and emotional

y an animal’

on the nervous, circulatory,

changes in

to produce measurab

y and dige

levels of these hich perceive
imul

ypothesi

sensory receptors

olfactory, and visual

1 of one or more of

are primarily auditory, tacti

ional 1

receptors is restr i, there will be a corresponding

reduction in the stress perceived by the animal.

To test this hypothesis an experiment was conducted at the Unive
Connecticut to assess the effect of restricting the sight of chicke
to and during slaughter.

prior

=thods

Materials and

Sixteen eightee
two egual groups, with eight birds in each of the treatment a

-week-old Single Comb White Leghorn males were divided into

id control

groups. They were fed a 14% CP commercial grower ration during the last
three months prior to slaughter.

Twenty-four hours prior to an experimental run, each bird was surgically
fitted with bi-polar ele
experimental run consisted of fitting one control and one treatment bird with
a rectal thermocouple probe and placing them into separate holding pens with
an unfamiliar bird for a 45 minute nditioning period. Treatment consisted
of placing a small piece of black tape over the birds' eyes, to restrict
their vision, about 45 minutes prior to shackling. At 30 minutes prior to
slaughter the birds were suspended upside down, six inches apart, on a
simulated, miniature poultry processing line. Birds were slaughtered by
severing the carotid artery and jugular vein or side of the neck.

trodes implanted into the pectoral muscles. An

one

Five parameters were evaluated in the experiment: heart rate, respiration
rate, rectal temperature, blood and carcass pH, and bleed-out volume,

Heart rate was interpreted from electrocardiogram (ECG) recordings from birds
at rest in holding pens, while suspended on the processing line, and during
slaughter. Respiratory rate was interpreted as the modulation of the
electrocardiograph complex wave.

Rectal temperature was measured using a copper-constantan thermocouple while
pH was measured with a portable pH meter. Blood pH was recorded two minutes
before and then immediately after slaughter. Carcass pH was recorded at five
minute intervals over a 50 minute period, by placing the pH electrode into
the gastrocnemius, pars externa muscle.

Bleed-out volume was measured by collecting all blood at the time of
slaughter into a graduated cylinder previously treated with sodium heparinate
anti-coagulant. Statistical analysis was performed using the SAS GLM
program. As a further check for significance, paired T-tests were performed
and the results were compared with those obtained from the SAS GLM procedure.

R 1ts

A. Behavioral Aspects

Blindfolding of the birds in the holding pens had a marked effect on their
behavior. Birds became much more docile and manageable. In many cases it
had a distinct soporific effect on the birds. The blindfolded birds were
easier to catch and shackle, Although no objective score could be derived,
subjective analysis by two observers was used to describe the behavioral
changes associated with blindfolding to restrict the sight of chickens prior
to slaughter.

B. Physiological Aspects

The change in behavior of the birds was reflected in a significant (p<.05
all reduction in the heart rate of the blindfolded birds. Electro
cardiogram recordings for a control and treated bird, respectively, at rest
in holding pens, are shown in Figures 1A and 1B. It is clear that the
control (non-blindfolded) bird, Figure 1A, shows much more myogenic and
respiratory activity than the treated (blindfolded) bird, Figure 1B, as noted
by the increased myogenic activity on the electrocardiograph recordings.

ove

Heart rate increased significantly (p¢.0l) as the birds were moved from the
holding pens to their suspended positions in preparation for being
slaughtered. Differenc in heart rate between control and blindfolded birds
during this procedure were also significant (p<.01) (Table 1). There were no
significant changes in the re

piratory rate and rectal temperature between
control and blindfolded birds in the holding pens or due to pre-slaughter

ackling and suspension,

At the time of slaughter, the mean heart rates observed were significantly

(p¢.1) lower in the blindfolded birds (Table 2). Respiratory rates were also
significant
temperature, blood pH and bleed-out volume at slaughter were not significant.

lower (p<.05) in the blindfolded birds., Differenc in rectal

16
le 3 the postmortem drop, over Lime, in mean carcass pl valuefty
H drop over time and the ultimate mean carac pH (after 50 mlnu(es) J
blindfolded birds significantly lower (p<,05) compared to the comte
birds (5,93 vs 6,.13).
There were no differences in the postmortem rectal temperature, over a8
between treatments,
xperiment it was found that restricting the vision of chicKeidl
»f blindfolding, for up to sixty minutes prior to slaughter had :,,,
effect on the c re-slaughter stre experienced by thé Ty
This statement is based upon heart rates recorded for blindfolded i
itrol (non-blindfolded) birds under several handling condition it
heart rate as an indicator of stress in birds has been well docu™®
example, a rapid increase in catecholamine level in the blood of "1
in response to stressors has been indirectly demonstrated by periPh®Ify
rasoconstriction (Dur 1973), an increased heart rate (Howard, 1974
by an increa 1 pl glucose (Davison, 197
Increases in heart rate of up to 100% have been reported in chickens
tollowing the entry of an observer into a poultry h (Duncan, 1973
Because heart rate is very sensitive to adverse stimuli, it the
physiological measurement of choice.
It was interes to note that the heart rate of the sight-r nncﬂ‘d:b b
was approximate % lower than the control in the holding pen but EP*J
difference increased Lo a 10% lower heart rate after being shackled & 1
jed. verall, there w 3 17% increasc in heart rate for the
sight-restricted bird going from rest in the holding pen to shackled ?
suspended comparcd to a 22% increase for the control bird. ;
268
Physiologically, this means that the sight-restricted bird is under 1‘5.54
anc® -

st By meas
that affect heart rate, such as catecholamine levels and
smitter substances. It is known that heart rate is increds®y
ei1ther decreasing vagal tone or increasing sympathetic tone ( Tummons :
Sturkie, 1969). That c d in the si9™ 4 H

ring heart rate one indirectly also measures subst

neurotr

techolamine levels

were decre:

restricted bird is also evidenced by the fact that the intrinsic heafs
following slaughter was lower than that of the control bird, uUntil Wil ke
bleed-out is complete, the heart is still supplied with blood and Ml Re
except oxygen, and any circulating hormones or neurotransmitters Witk X
affect the 'intrinsically beating heart'. ;k

§ L
It has been reported by Selye (1950) that the basal metabolic rate rist v
during stress. This was also verified by Green (1969), wherein it ¥aif
determined that higher levels of corticosteroids were required durifd
These hormones are often used as a measure of epinephrine secretiofie o
Besides lowering the stress experienced by the animal during the Pfe'},,s‘ 4
slaughter period, sight-restriction also resulted in a change in the *u
mortem drop in pH. The pH values for the sight-restricted and contfo 0%
were not significantly different at the moment of slaughter, however ;pi’
minutes post-slaughter the rate of drop in pH for the sight-restric®e ¥
increased. The difference in pH at the end of 50 minutes post-slavd
significant (p¢.05) at 5.93 for the sight-restricted and 6.13 for
control.

%
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Gibbons and Rose (1950) found that meat from fatigued pigs had lo¥ 1
acid, high pH, high electrical resistance, and more susceptibility ‘e
bacterial spoilage. In another experiment the dark color of some ES5ol
meats was found by Ngoka et. al. (1982) and Ngoka and Froning (1982) %
due to cytochrome, myoglobin, and hemoglobin pigments which was atts” 3
pre-slaughter struggle and excitement, f
r“r‘

The etiology of dark cutting beef, and pale, soft, exudative (PSE) &
also been attributed to pre-slaughter stress (Judge, 1969) . J

t
A higher carcass pH in the more stressed control birds is in agleeme: i
the findings of Briskey (1964) who found that stress reduced qucoge,,e""
muscle which was not replenished in the fasted animal and thus 3%
mortis to cease at a higher carcass pH level.

Westervelt et. al.

(p<.0S) between carcass pH and quality of meat. Although sensory .m,n""

of the meat from the two groups of birds was not done in this expef> g f i
visual and physiological indicators point to a superior meat quall ¥ (3
birds which were blindfolded.

o
(204 )
al. (1974) found that there was a significant cortel;;l": (k

Although sight-restriction by means of blindfolding may not becomé °:,
industry practice in the near future, these studies indicate that P o
slaughter handling of chickens results in a considerable amount O ;,
the birds which may be alleviated. If the birds are allowed a Pe¥*‘jp
or acclimatization to their new environment with restricted V)SIO“'
help to reduce the stress they experience. Perhaps all pre-slaugh
handling could be done in darkness or under blacklight conditions:

ey

Neverthaless it should be pointed out that much more re
done, particularly with other food animals, before this
pre-slaughter stres

04
arch needsfcrﬁ,),
technique % s
s can be formally accepted. Based upon the res' ;"
these pilot studies we are moving forward in this area of research
cattle and poultry.
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a8 ELECTROCA RLCORDINGS OF CONTROL (1A) AND
o -
"tr- BLINDFOL, 1K AT REST IN HOLDING PENS Table 3, MEAN CARCASS pH VALUES, OVER TIME, POSTMORTEM
125y
i e e s T R S A S R AR SERGE SR s S
2 lean Carca pH
Timel Blindfolded Control
5 6.62 +.1132 6.72 +.033
10 6.37 +.096 6.44 +.071
15 6.19 +.101 6.34 +.063
20 6.12 +.093 6.29 +.064
\<\_ "
T L P SN S ST 25 6.07 +.0892 6.28 +.065P
Time (1 Sec.) = -
Figure 13 30 6.03 +.0823 6.24 +.066P
W#W’jw“ “ ‘( " ; i " 35 6.00 +.0772 6.20 +.064P
| i S AL Add AN = T
A TH{TTT ““N R H M . A ot
) W] UHEEE J\W{ﬁ,{‘ \‘}‘:‘J‘.é “:l“]‘ ‘«“‘{‘Wf“‘ \Nﬁ“‘#{ P 40 5.97 +.0733 6.17 +.063P
WL L (Q1FRESLRARE RERAN B ERHALLES =~ o
45 5.95 +.0712 6.15 +.062P
g
is 50 6.13 +.060P
nd ; """"""""""" ¥ SRR LA AR Ll T s
131\‘,1‘.1 Values represent time postmortem, in minutes.
o PHYS 10! 31C D, £ n ’ DS
¥ DY‘ FOLQGTCAL, PARAMETERS, JOF BERDS 2 yalues represent the mean and the standard error of the mean
—___‘.‘ URING ‘11l PRE-SLAUGHTER PERLIOD of eight birds per treatment.
5% R s Bl R Si. 2N
e Koot o ) " T a,b a1] means within the same row with different superscripts
19 Pen Suspended Suspendec are significantly different (p<.05)
B, LTS in Motion
gy ""lbwl S
4 er Rt iy oy e - -—- R - = 4 i -
i Blina- Control  Blind- Control Blind-  Control
folded tolded
248+7,52 2»;4x:r,.u“ 31948, 2€ 2‘40:{;.0" 92245,9¢

26,741,449 31.9+41.0° 34.3#1.1¢ 32,0$0.7% 34.420.7¢

41,7+0.3 41,7+0.4 41.040.5 41,7+1.3 41.8+0.6

the mean and the standard error of the mean of eight

Mk‘uns f treatment.
lqnlf.d 9iven row bearing ditferent superscripts are
Meang e fantly different (p<.01).
Qiffe,, % 9iven row bearing dif ferent superscripts are significantly
€Nt (p<,0s),
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