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Thermal-denaturation of myofibrillar protein of dorsal skeletal muscle from file fish was investigated
by measuring denaturation constant(Kp) and thermodynamic parameters at various temperatures. The
protective effects of sucrose, sorbitol and amino acids when added individually or combined were also

discussed.

The denaturation rate as reflected in inactivation of myofibrillar protein Ca-ATPase was followed

the first order reaction. The Kp values at 25°C, 30°C, and 35°C were 19.52<105,

112. 251075,

and 247.20X107% respectively. The activation energy of the reaction at 30°C was 43 kcal/mole.

The protective effects of sucrose, sorbitol, glycine, alanine and Na-glutamate were increased with
the concentration but the effects of sorbitol and Na-glutamate decreased beyond 1.0 mole.

Basic amino acids such as arginine and lysine did not revealed any protective effect on the thermal

denaturation.

In case of mixed addition, the effects of Na-glutamate to glycine,

sorbitol to glycine, and sorbitol

to sucrose or sorbitol to Na-glutamate were enhanced 1.2 to 7.0 times as much as that of control

(ratio of mixing; 1:1, range of concentration; 0.5 to 1.25 mole).

Under the frozen condition at —20°C, two mixtures such as Na-glutamate to glycine and sorbitol

to sucrose apparently revealed the protective effects.
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Fig. 1. Inactivation of Ca-ATPase of the myofibrill~
ar protein during heat treatment.
The protein was denatured at 25°C(Q),

30°C(@) and 35°C(A).

S0
100

Q0 30

20{°C)
T T T

O

IR LA

T

T

10

VT TTTTTT

Kp x10% (sec-1)

T
Q

TTT7

ul

31

H

34

I 1
32 33
103/ T (K™
Fig.2. Arrhenius plots of apparent rate constants

for inactivation of Ca~ATPase during heat
treatment of the myofibrillar protein.
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Table.1. The protective effect (4E) of sub-
stances against inactivation of the
myofibrillar protein Ca~ATPase
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Fig.3. Changes in Ca-ATPase activity of the myo-

fibrillar protein during storage at 0°C ()
and —20°C(@).
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Fig.4. Logarithmic plots of the appatent rate con-
stants for inactivation of the myofibrillar
protein Ca-ATPase at 36°C as a function of
concentration of sucrose(@) and sorbitol(Q).
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Fig.5.Logarithmic plot of the apparent rate con-
stants for inactivation of the myofibrillar pro-~
tein Ca~ATPase at 30°C as a function of
concentration of Ala(()) and Gly(@) as
neutral amino acids.
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Fig. 6. Logarithmic plot of the apparent rate cous-
tants for inactivation of the myofibrillar
protein Ca~ATPase at 30°C as a function of
concentration of Na-glutamate as an acidic
amino acid.
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Fig.7 Cooperative effects of mixtures of sucro:
sorbitel and amino acid on inactivation of
myofibrillar protein Ca-ATPase at 30°C.
OO, control; §~—@, M Na-Glut-1.:
Gly; A~A, 1M sorbitol+1.25M Gly; |
[, 1M sorbitel-+0.5M sucrose; A— A,
sorbitol+1M Na-Glu
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Table.2. Kp values of the mixtures at various temperatures

Kp(sec™1)X10°

Mixtures
25°C 30°C 35°C 40°C
Control 19.52 112.25 247.20 745. 00
1M Na—Glu+1.25 M Gly 1.38 15.74 61.95
1 M sorbitol+1.25 M Gly 11.75 33.75 135.50
1 M sorbitol-+0.5 M sucrose 14.95 44.88 157.00
1 M sorbitol+1 M Na—Glu 15. 66 64.31 239.50
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Fig.8 Arrhenius plots of the apparent rate constants

for inactivation of the myofibrillar protein
Ca-ATPase under the presence of the mix-
tures during heat treatment.
O—0, control; @—@., 1M Na—Glu41.25M
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Fig. 9. Protective effect of the mixtures on the myo-

fibrillar protein Ca-ATPase activity during
frozen storage.
O—Q, control; [J—1, 1M Na~Glu-1.25M
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