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iy, "3tion with 3 other ions, has
Smmo €en positively correlated with
(Vayq Y tenderness “and shear force

% et a1., 1976).

work conducted in this lab-
has  indicated that Ca2+
exerts its effect through
of Ca2+-dependent
(Koohmaraie et al.,
Since In2+ inhibits the
of Cal+-dependent prote-
Guroff, 1964), the objective
efie experiments was to examine
pioS€t of zinc on postmortem
1Zation.

Loy
\ al_and Methods

o oga] of twelve lambs (8 to 12
: 01d) were slaughtered on the
taught ay. Control lambs were
Lot eerEd and processed according
inﬁ“ed normal procedures. ZnClz-
vnﬂ“ed lambs were slaughtered and
w““me With 50 mM ZnCl2 (at a
i oht) ®ual to 10% of the Tive
G&qu according to the procedures
989) ®d by Koohmaraie et al.
* Iwenty-four hours after
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the entire loins from
and ZnCl2-infused lambs
were removed, divided into two
sections and assigned to day 1 or
day 14 postmortem for the following
determinations: shear force, zinc
content, Myofibrillar Fragmentation
Index (MFI), CDP-I, CDP-II, CDP
inhibitor, Cathepsin B, Cathepsins
B+L, and SDS-PAGE of isolated myo-
fibrils at day 1 postmortem. The
same measurements (with the excep-
tion of zinc content) were made af-
ter 14 days of storage at 2-4°C.

slaughter,
control

Shear forces, MFI, and zinc content
were determined according to the
procedures described by AMSA (1978),
Culler et al. (1978) and Nakamura
(1973a,b), respectively. Myofibrils
were isolated after 1 and 14 days of
postmortem storage, according to the
procedure described by Olson et al.
(1976) and analyzed by SDS-PAGE
(Laemmli, 1970) wusing 7.5 to 15%
gradient gels (acrylamide: bisacryl-
amide, 75:1). Data were analyzed
by Tleast-squares procedures (SAS,
1985).

Results and Discussion

Results indicated that ZnCl2 in-
fusion of carcasses blocked post-
mortem changes in these carcasses
(Table 1). This conclusion is based
on the results that between 1 and 14
days of postmortem storage, no
change occurred in the shear force
or MFI values of the samples obtain-

ed from Tlongissimus muscle of ani-
mals infused with ZnCl2. To exam-
ine the effect of ZnCl2 infusion

on the classes of proteases thought
to be involved in the postmortem
tenderization process, the activi-
ties of CDP-I, CDP-II, CDP inhibi-
tor and Cathepsins B and B+L were
measured after 1 and 14 days of
postmortem storage (Table 1). Re-
sults indicated that ZnCl2 infu-
sion had no effect on the lysosomal
enzymes and CDP-II activities. The
differences in CDP-I  activities
between control and ZnC12-infused

animals were significant at 1 but
not 14 days of postmortem storage.
However, ZnC12 infusion prevented




the Tloss in the activity of CDP
inhibitor which was observed in Con-
trol samples. It has been demon-
strated that under normal postmortem
conditions (i.e., storage at 2°C
for up to 14 days) CDP-II is remark-
ably stable, while there is a grad-
ual decline in activity of CDP-I,
and CDP inhibitor loses its activity
rapidly (Vidalenc et al., 1983;
Ducastaing et al., 1985; Koohmaraie
et al., 1987). We have suggested
that autolysis is the reason for
loss of CDP-I activity during post-
mortem storage (Koohmaraie et al.,
1987). However, another possible
explanation is that the reason for
loss of CDP-I activity is its hy-
drolysis by another protease. The
results of the experiments reported
presently support the latter expla-
nation, since Zn2+ inhibits CDP
activity (Guroff, 1964) and its
activity continued to decline in
InC12-infused samples between 1
and 14 days of storage (Table 1).
Further experimentation will be
needed to determine the mechanism of
loss of CDP-I activity during post-
mortem storage. Although the reason
for loss of CDP inhibitor activity
in control samples during postmortem
storage 1is not known, it has been
demonstrated that both CDP-I and
CDP-II are capable of hydrolyzing
COP inhibitor (Goll et al., 1985).
Because Zn2+ 1inhibits the activ-
ities of both CDP-I and CDP-II
(Koohmaraie, unpublished results)
and because ZnCl2 infusion pre-
vented the Tloss in the activity of
CDP inhibitor, we propose that CDP-I
and/or CDP-II  hydrolysis of the
inhibitor is the reason for loss of
inhibitor activity during postmor-
tem storage in control carcasses.
Further experiments must be conduct-
ed to test the accuracy of this
speculation.

In  summary, the results of this
experiment indicate that ZnCl2
infusion completely blocks post-
mortem changes, thereby preventing
meat tenderization. Based on these
and previous studies (Koohmaraie et
al., 1986, 1988a,b, 1989) it is
concluded that Ca2+-dependent

¢
proteases are probably respons! ﬂr
for proteolysis of myofibri
proteins during postmortem stOr(
It is possible that proteast 1
other than Cal+-dependent Pruw
ases could be involved. i
appear, however, that their act1ﬂ
must be stimulated by Ca2t, ML,
ited by Zn2+ and be endogenouS
skeletal muscle cells.
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TABLE 1. LEAST SQUARE VALUES FOR SHEAR FORCE, Zn CONTENT,
MYOFIBRILLAR FRAGMENTATION INDEX AND PROTEASE ACTIVITY
OF LONGISSIMUS MUSCLE FROM CONTROL AND InC12-INFUSED
CARCASSES AT TWO DIFFERENT AGING PERIODS

Control InCl2-infused
di dig dj dia SE

In (ug/9) 8.3 62:5

Shear Force (kg) 11.5 Sed 1.2 10.1 .4
MFI 43.6  75.9 39.0 39.6 2.2
CDP-Ia 76.9 17.2 115.1 22.8 4.5
CDP-IIb 115.2  109.3 126.0 92.9 6.8
CDP inhibitor 125.5 10.0 142.2 187.5 16.7
Cathepsin BC 85.2 105.8 93.9 97.6 7.6
Cathepsin B+Ld 77.6 90.7 92.6 84.1 7.3

8601

dLow-Calcium-requiring Ca2+-dependent protease
(Caseinolytic activity).

bHigh-Ca]cium-requiring Ca2+-dependent protease
(Caseinolytic activity).

CActivity against Z-Arg-Arg-NHMec.
dActivity against Z-phe-Arg-NHMec.
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