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'"USC@I,t is well known that the rate of ;u_.istrmrgem glycolysis in the skeletal
Le,(turitf‘rf of the pig determines the quality of the pork as assessed by colour,
is uf‘r,: and juiciness (1, 2). The postmortem glycolytic rf.ste of porcine mus.ﬂtes
mvirg,f}m by many factors, notably, the method of stgnnlng, gima::m composition,
qudd{i’“""”tdl stressors and physiological status. The incidence of the pale, soft,
Ve muscle condition (PSE) is greatest in the so-called stress susceptible
chm‘“f' pig, the Pietrain, Poland China and Landrace breeds. The most affected
the h;; are tha longissimus dorsi and the semimembranocsus, and to a lesser extent
its 14;]'1‘45 femoris. The longissimus dorsi is affected to different degrees along
bar vm-gm' the most susceptible regions being the tenth thurar_:L; :T\r\u third lum—
Tates bﬁuurvﬂ regions (3). The method of stunning can produce sufficiently rapid
Stregg Postmortem glycolysis to cause the PSE cungltler‘W in the musculature of
physi;r Susceptible and stress resistant pigs alike (4, 5). It appears that the
s es;] Stimulation which pigs encounter before slaughter is accentuated in the
Susceptible breeds by failure of the mechanisms which regulate the resting
glycolysis in muscle (6). Of the thres methods of stunning, carbon dioxide,
trical ang captive-bolt, the latter seems to be the most severe in terms of
) te”_‘zf—'ts on postmortem muscle metabolism (4, 5). Apparently the impact of the
mo urpm’jUL‘Ez neural discharges which pass down the spinal column in the intact
tracts and ac tivate the voluntary muscle (2)

the o To our knowledge there is little comparative information on the effects of
op gbtu””ir\g method on the rate of postmortem muscle metabolism of bovines, sheep,
th ats. In the present study the effect of tha captive-bolt stunning method on

B
mmldta_hf postmortem glycolysis in the skeletal muscles of the Boer goat (Capra
not ';5 1s examined, The Boer goat, raised in many parts of Southern Africa, has

'8N selected for high total muscularity or growth rate unlike the various
H%Ul ts

and Discussion

V*’ilugpsy specimens were taken from five anaesthetised goats, and the initial
t"‘UPtZ and levels of phosphocreatine, ATP and glucose-6-phosphate determined.
d.m.“bic j"’ C"‘rar?ges in thgsu parameters were followed for several hours under an-
Pap e Conditions at 37 C. Ultimate values (after 24 hours) were also obtained
Lglt‘_ch Parameter., Similar measurements were made on the muscles of the captive-
zg_uhninunmm animals, the first ones being made eight minutes (mean value) after
va) o 9. The results obtained from the anaesthetised goats are used as reference
tive ! 8nd departure from these indicates the magnitude of the effect of the cap-

= =bol t stunning.

Pog

T“StlgIhe initial pH values of the semitendinosus, longissimus dorsi and psoas
%13 ‘qu rom the anaesthetised goats were 7.08 # 0.05 (S.E.M.), 7.22 + 0.03 and
(’L““r\gu -06, respectively. In contrast, the corresponding values for the five

Nin on Eéu"t:_a were 6.64 + 0.05, 6.84 + 0.05 and 6.59 + 0.03. The effect of stun-
any Pso, (h‘f initial pH is significantly greater in the case of the semitendinosus
™ e ‘-Lj mgsclen than in the longissimus dorsi (P 0.05). Genarally the initial
imyg u:ESAUf the three muscles are higher than the initial values for longiss-
the mupr?l after stunning, by 0.3 to 0.5 pH units (10). The initial values for
1”"‘35t;’yl es of the live animals are 0.1 to 0.2 pH units higher those obtained for
the 8 BFlsad pigs (10), but are the same as initial value of 7.2 reported for
Showg "glssimus dorsi of anaesthetised pigs which were also curarised (11). Fig.1

the the rate of postmortem glycolysis, measured as decrease in muscle pH, in
1m’”‘3fjj ®8 muscles from the anaesthetised and stunned goats during the three hours
al) h“t‘fly postmortem and after twenty four hours. The rates of pH decrease in
Lr:i”q ."BH muscles from the anaesthetised animals are greatest in the first hour,
the fa\:szUt 0.25 units, thereafter levelling off to about 0.15 units, similar to

gl)rcq ,“F pH decrease in the muscles of the stunned goats. It is shown that the
the Ytic rates after the first hour are the same in the muscles from the anaes—
fU and stunned animals. In all instances the ultimate pH values fell in the
bupg, 2:45 to 5.65. It is clear frum Fig.1 that stunning produced the greatest

of glycolysis in the psoas muscle, and least in the longissimus dorsi, the
T‘v_ :'_b'”"ﬁ 0.54 and 0.38 pH units, respectively. pH decrsases of 7 units in
Strg, "flnut_r;a have been reported for the longissimus dorsi of captive-bolt stun
PH &.;;”ESX‘ ant Landrace and Large White pigs (10) while the subsequent rate of
"‘“5(.]; :dse was 0.3 units per hour compared with 0.2 units per hour in the same
C ”Si[;a ‘I‘um anaesthetised pigs. Thus the effect of captive-bolt stunning differs
ISig q{“jbly Dtheum the goat and pig. The goat responded with a burst of glycol-
ftor {’:UL'm” that reported for the pig but the rate continued for several hours
1sgy "8 initial burst at the same value as for the muscles from the anaesthet-
Mg 2’“-1n_ul s. It is worth noting that the glycolytic rate observed here in the
th‘tijs from the anaesthetised goats is similar to reported rates for pigs anaes-

Sed with halothane (10).

ed,

of ?xUZh_E rasults fux phasphocreatine content of the muscles from the two groups
Ung Srimental animals are shown in Table 1. Only the values at zerc time and
Our postmortem are shown here. The phosphocreatine levels of the three mus—
esmm the d”:{dﬁthﬂti%t’d animals at zerc tu,na are just slightly lower than the
ﬁtu")’—’uurteu for porcine luf:l]ih!:);n‘ubv&rbi ~7,]. Seventeen umoles of pmrsuf‘\r
:‘t‘mnau.‘ per gram were broken down in eight minutes in trv—grpsuas muscle of the
PH u‘?[jr,,qtdtb su_ml ar to the amount hydrolysed in the pig for the same degree of
Ly jn'-:;"».l in the case of pH, the least hydrolysis of phosphocreatine L/CC‘.:-
h -]

Ao ongissimus dorsi. In pig muscle about 50% of the resting levels o
ul“;t’]'hil")dl}ﬂe were hydrolysed when the pH reached 6.8, while it was almost com-
1y depleted at pH 6.6 (10). In the present study only 10¥% of the initial
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breeds of pig already refarred to. Furthermore the fibre types of the muscles ars
predominantly red while those of the pig are mainly white. It was of intersst to
determine the rate of postmortem glycolysis in the muscles of goats stunned with
the captive-bolt and to compare the results with those of pigs stunned by the same

method.

Materials and Methods ]
Animals: Adult Boer goats, reared on the Institute farm, were used. The ani-

mals wers in the livewsight range 35 to S0 kg and were fed on a stock diet ad lib-
itum.

Slaughter and anaesthesia: A polythene bag, having two apertures for inspir-
ation and expiration of gases, was placed over the animal's head. Anaesthesia was
induced with 6% halothane and an oxygen flow rate of 2 litres per minute, deliver-
ed from a closed circuit anaesthetic apparatus by an endotracheal tube inserted in
the inspiration aperture of the polythene bag. The concentration of halothane was
controlled with a 'Fluotec' vaporiser in the closed circuit. After a suitable pla-
ne of anaesthesia was obtained, the upper region of the trachea was exposed and
partially transected and a tracheal tube was inserted., Anaesthesia was maintained
with 1.5 to 2.5% halothane and an oxygen flow rate of 0.5 litres per minute. After
twenty minutes had elapsed, the muscles were excised. Goats were stunned with the
standard captive-bolt pistol, exsanguinated immediately and the muscles removed
from five to ten minutes after stunning.

Biochemical measurements: Three muscles were used in the present investigati-
on, namely, the m. semitendinosus, longissimus dorsi and psoas. The semitendinosus
and psoas were excised as intact as possible while the longissimus dorsi was samp-
led betwsen the second and fourth lumbar vertebrae. In the case of the stunned
animals the time of excision of the muscles was standardised five to ten minut-
es after stunning. After removal the muscles were placed at 37 C in an incubator
having a moist nitrogen atmosphere, One gram samples were taken from each muscle
at ;né hour intervals for pH determination and for analysis of phusphucreatina,
ATP and glucose-6-phosphate. For analysis of the organic phosphate compounds, the
muscle samples were frozen in a ziry—ica/dcatuna mixture and stored at —AUUC.

Muscle pH was magsurad on homogenates prepared in five volumes of 5 mM iodo-
acetate, pH 7.0 at 256°C. A Radiometer pH meter with glass electrode and scale ax-
pansion accessory was used to make the measurements,

Phosphocreatine, ATP and glucose-6-phosphate were determined by the coupled
enzymatic method of Lamprecht and Stein (7). The frozen muscle samples were ext—
racted with 9.25 volumes of ice—cold 5% perchloric acid by homogenisation with a
Ul tra-Turrax' homogeniser. The extracts were filtered at 0 C with Whatman No, 1
paper supported on a 'Millipore' microanalysis filter holder. The filtrate was
neutralised with saturated potassium carbonate and the precipitated perchlorate
allowed to settle out for fifteen minutes at 0°C. 0.05 ml. aliquots of the filt-
rate were assayed in duplicate using a Beckman 'Acta' III spectrophotometer at
340 nm. Concentrations of the phosphate compouns are expressed as pmoles per gram
of tissue, wet weight.

Fresh muscle samples were taken from the three muscles already named for
histochemical demonstration of succinic dehydrogenase using the nitro-blue tetra-
z0lium method of Malaty and Bourne (8). Fibres were classified into three groups
according to the intensity of staining i.e. red, intermediate and white (9).
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Fig. 1 Rates \/.F",)ustmurtar glycolysis in the semitendinosus (A), longissimus
dorsi (B) and psoas (C) of anassthetised and stunned goats. Circles
indicate anaesthetised and squares indicate stunned animals. The diam-
eter of a circle or side of a square corresponds to 0.078 pH units, and

represent 2 x S.E.M. where bars are absent.
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