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Abstract

Myofibrillar proteins were prepared from red muscle and white muscle of fresh water fish and sea water fish,
and their thermostabilities and effect of temperature on the myofibrillar ATPase aclivities were compared. Dif-
ferences in temperature dependency of myofibrillar ATPase activities were found between two species. Ther—
modynamic data for inactivation of myofibrillar proteins, such as D value, Z value, AH™, AG™ and AS™ revealed
that thermostabilities of myofibrillar proteins from fresh water fish were higher than those from sea water fish,
and that myofibrillar proteins from red muscle were more heat labile than those from white muscle.
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Table 1. Michaelis-Menten constants and maxirum velocity

of myofibrillar protein from ieather carp and yellow tail mus-
cle

Myofibrillar leather carp Yellow tail
Tl
) 1) Vmax vmax
protein” o Mmin) S M ivymiyy K D
MF  White 070 681x10° 023  071x107
red 058  467%10° 025  102x10°
Ay White 061 060x10° 027  042x10°
red 053  045%107° 022  051x10°

YMF: myofibril; AM: actomyosin.
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Fig. 1. Production of inorganic phosphate by actomyosin
ATPase from ieather carp white muscle as a function of time
at various temperature.

Enz. assay : 25 mM Tris-HCl buffer (pH 8.0), 0.1 M KCI, 10 mM
CaClz, 1 mM ATP, 0.25 mg/mL AM.

Reaction temp. : 30°C (—0—), 35°C (—A—), 40°C (=), 45°C (—e—),
50°C (—a—),

L8]
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Fig. 2. Production of inorganic phosphate by actomyosin
ATPase from ieather carp red muscle as a (unction of time
at various temperature.

Enz. assay : 25 mM Tris-HCI buffer (pH 8.0), 0.1 M KCJ, 10 mM
CaClz, 1 mM ATP, 0.25 mg/mL AM.

Reaction temp. : 30°C (—0—), 35°C (—a—), 40°C (—O—), 45°C (—@—),
50°C (—a—).
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Fig. 3. Production of inorganic phosphate by actomyosin
ATPase from yellow tail white muscle as a function of time
at varions temperature.

Enz. assay © 26 mM Tris-HCl buffer (pII 8.0), 0.1 M KCl, 10 mM
CaCly, 1 mM ATP, 0.25 mg/mL AM.

Reaction temp. : 30°C (—(0—), 35°C (—A—), 40°C (-7, 45°C (—e—),
50°C (—a—).
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IFig. 4. Production of inorganic phosphate by actomyosin
ATPase from yellow tail red muscle as a function of time
at various temperature.
Enz. assay : 25 mM Tris-HCI buffer (pH 8.0), 0.1 M KCI 10 mM
CaClz, 1 mM ATPF, 025 mg/mL AM.

Reaction temp. : 30°C (—0—), 35°C (—A—), 40°C (1), 45°C (—e—),
50°C (~—aA—).
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Fig. 5. Arrhenius plot of the effect of temperature on ithe rate
of inactivation of actomyosin from ieather carp (O, @) and
yellow tail (A, A) muscle.

(—O—, —A=) I white muscle, (—@—, —aA~) :red muscle.
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Fig. 6. Arrhenius plot of the effect of temperature on the rate
of inactivation of myofibril from ieather carp white (—0—) and
red (—@—) muscle.
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Table 2. D, Z-value and thermodynamic data for inactivation of myofibrillar protein from ieather carp and yellow tail muscle

D (min)

0 * = —
% B 0 6 5000 Z(°C) alcal/M)  AHT (cal/M) AG™ (cal/M) AS™ (cal/M/K)
leather MFY white 404 377 129 28 12 8.90 46,980 50,631 23,400 87
carp red 274 128 46 12 7 1157 39,348 38726 22,395 53
AM® white - 256 153 25 15 11.29 40,673 40,051 23,485 53
red - 171 115 23 12 12.29 36,258 35,636 23218 40
Yellow AM white - 320 74 22 6 8.31 51,459 53,049 22433 98
tail red - 209 51 18 5 8.62 49,174 51,061 22 831 a0

195ee footnote of Table 1.
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