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Abstract

In order to investigate the general characteristics of ATPase and ATPase thermostability between porcine

white muscle and red muscle, myofibrillar proteins were prepared and compared their physicochemical

characteristics. SDS-polyacrylamide gel electrophoretic analyses showed that a protein band of 30,000 daltons

was detected noticeably in myofibril from red muscle, but negligibly in myofibril from white muscle. The

noticeable differences were found between porcine white muscle and red muscle for the activities of EDTA-
ATPase, Ca-ATPase and Mg-ATPase. Myofibrillar proteins from white muscle showed higher thermostability
than those from red muscle. Thermodynamic parameters, enthalpy (AH*), entropy (AS®), etc., showed

characteristic variations between porcine white muscle and red muscle.
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Fig. 1. Comparison of 12.6% SDS-polyacrylamide gel
electrophoresis of myofibril from porcine red and
white muscle
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Fig. 2. Effect of KCl concentration on the EDTA-

enhanced ATPase activity of actomyosin from white (o)

and red (*) muscle

Enz. assay: 25mM Tris-HCI buffer (pH 8.0), 1mM ATP
1mM EDTA, 0.25mg/ml{ AM
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Fig. 3. Effect of KCl concentration on the Ca-activated
ATPase activity of myofibril from white (o) and red
(*) muscle
Enz. assay: 25mM Tris-HCl buffer (pH 8.0), 1mM ATP
10mM CaCl,, 0.25mg/m! MF
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Fig. 4. Effect of KCI concentration on the Ca-activated
ATPase activity of actomyosin from white (0) and red (*)
muscle
Enz. assay: 25mM Tris-HCI buffer (pH 8.0), 1mM ATP
1mM EDTA, 0.25mg/ml AM
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Fig. 5. Effect of pH on the Ca-activated ATPase ac-
tivity of myofibril from white (o) and red (*) muscle
Enz. assay: 0.01M KCl, 10mM CaCl,, 1mM ATP,
0.25mg/m! MF
Buffer system: pH 5.0-7.0 25mM Tris-maleate buffer
pH 7.0-9.0 25mM Tris-HCI buffer
pH 9.0-10.0 25mM Carbonate-bicar-
bonate buffer
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Fig. 6. Effect of organic solvents on the Ca-activated

ATPase activity of actomyosin from white (o, A) and

red (¢, A) muscle

Enz. assay: 25mM Tris-HCl buffer (pH 8.0), 10mM
CaCl,, 1mM ATP, 0.125 M KCi,
0.25mg/ml AM

organic solvents: ethanol (o, ¢), dioxane (A, A)
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Table 1. Initial rate of Actomyosin ATPase as a func-
tion of temperature

Temperature White muscle Red muscle
°0)
30 15.0x 10722 16.0x 1022
40 22.5x107? 29.5x 1072
45 30.5x10 37.0x10?
50 38.0x10 53.0x 107
55 45.0x10? 63.0x 102

a: u moles/mg/min.

2 Alo] red muscle & white muscle Afe]o} o]zt gl
& ATl Ao,
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2 AEY F g3 FAH AG4Y
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Table 2. Thermodynamic data for actomyosin ATPase
from porcine red and white muscle

muscle Ea AH?* AS? aGt

type (cal/mole) (cal/mole) (cal/mole °K) (cal/mole)

white 8,946 8,314 -38.09 20,426

red 11,042 10,410 -31.11 20,302
(45°C)
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Fig. 7. Rate of inactivation of actomyosin from red
(*, A, M, @) and white (O, A, [J,) muscle as a func-
tion of time during heating at various temperature.

Heating cond.: 25mM Tris-HCI buffer (pH 7.5), 0.5 M
KCl, 1mg/ml AM

o1& actomyosin ATPase(Ca-ATPase)e] wWHA4£: &
Zg=wWg pH7 5(Fig. 7). pH6,5(vleiete Al A
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dHAL dAatgEeAeg Jepd 4 glsied, A
A" Ao red muscle 3 white muscle A}o] ol
el & Helx gltiTable 3). &, 44(pH6.5), 4
Z(pH7.5) ¥ <FL7telZ(pH8 5) A4 red muscle
D 3te] white muscle o 2783} zto} Aol o
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Table 3. D,Z-value and thermodynamic data for inactivation of actomyosin from porcine red and white muscle

D(min) 7

muscle Ea AH? LS AG*
pH type 45°C 50°C 55°C °C) (cal/mole) (cal/mole) (cal/mole °K) (cal/mole)
6.5 white 29.8 6.6 2.1 7.78 61,355 60,723 126.6 20,458
red 37.7 5.7 1.9 7.68 60,509 59,877 1241 20,425
75 white 79.6 94 2.0 6.27 76,095 75,463 171.6 20,894
red 72.2 8.2 1.9 6.33 75,363 74,731 169.5 20,830
85 white 80.0 7.6 2.1 6.28 75,990 75,358 171.3 20,894
red 71.7 6.7 1.9 6.36 75,162 74,530 168.9 20,820

45°C)
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Table 4. D,Z-value and thermodynamic data for inactivation of myofibril adjusted to 0.6 M with 1.16M KCl

muscle D(min) Z Ea AH* AS* AGH
PH type 45°C 50°C 55°C °C) (calmole)  (cal/mole)  (cal/mole °K) (cal/mole)
65 white 73.0 12.8 4.7 8.60 57,457 56,825 113.1 20,859
red 66.7 9.8 3.6 8.17 60,949 60,317 124.3 20.790
75 white 129.0 20.0 4.0 6.63 71,592 70,960 156.5 21,193
red 122.0 14.7 2.8 6.22 77,715 77,083 175.9 21,193
85 white 107.0 19.6 4.2 7.01 66,380 65,748 140.5 21,069
red 72.0 12.5 3.5 7.97 62,651 62,019 129.5 20,838
45°C)
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