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Differences in the post-mortem kinetics of the calpain system in
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Abstract Strip loins (longissimus thoracis et
lumborum) from bulls with normal ultimate pH
(NOR, pH, < 5.7), bulls with unacceptably high
pH (HI, pH, > 5.7), and steers were compared after
storage at 15°C. HI samples had higher shear forces
120 hours post-slaughter than NOR and steer
samples (P < 0.05). Calpastatin and u-calpain
activities were higher in the NOR bulls than in
steers, but the rates of decline in these activities
were more rapid in NOR samples. The activity of
u-calpain was low at all times and appeared to be
involved in the increased toughness of the HI
samples. The activity of m-calpain and the
calpastatin ; u-calpain activity ratio provided a good
prediction of shear force 120 hours post-slaughter
in the strip loin (R*> = 0.70; P<0.001). This suggests
that calpastatin, [l-calpain, and m-calpain all play a
role in tenderisation and that on-farm and pre-
slaughter management rather than post-slaughter
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treatment need to be used to decrease the incidence
of high pH meat.
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INTRODUCTION

Although there is a large variation in reported
values, generally, bulls appear to produce a poorer
quality meat product for table purposes than prime
steers (Bailey et al. 1966; Joseph & Connolly 1974;
Seideman et al. 1982). In New Zealand, this has
meant that a large proportion of the bull beef'is hot-
boned and used for manufacturing purposes,
reducing the economic return to the producer.
However, the reasons for differences in quality are
not completely understood. Under New Zealand
conditions, a larger proportion of bull carcasses than
steer carcasses have moderately high ultimate pH
values and, therefore, more dark cutting, tough
carcasses (Graafhuis 1994).

One of the possible mechanisms for these
differences is the activity of the calcium-dependent
protease {calpain, E.C. 3.4.22.17) system. This
system is thought to be implicated in the regulation
of protein degradation during growth (Goll et al.
1992) and during meat tenderisation (Koohmaraie
1992). Morgan et al. (1993) found that calpastatin
activities were higher in longissimus muscle from
bulls than those from steers. This was related to a
lower excretion of 3-methyl histidine, suggesting a
lower rate of myofibrillar protein degradation in the
bull muscle than in the steer muscle. The increased
calpastatin activity may partially explain the
suggested differences in meat tenderisation between
bulls and steers. Because pH affects the activities
of the components of the calpain system
(Koohmaraie 1992; Dransfield 1993, 1994), further
complications arise with the large number of bull
carcasses that do not attain a normal pH.

The objective of this study was to compare meat
from steers, bull carcasses with a normal pH,, (pH,






