— 188 —

UOREY o i JE R B 3 2 iF g G440
“%U‘” V)*&ﬁ%&:&]j‘ z/\

BOI O3 = Epell A WO

Studies on the freshness of fish - (4)

A Hypothesis for the mechanism of “Arai” phenomenon
(Muscle contraction caused by perfusing water)

Eizaburo NOGUCHI and Joji YAMAMOTO

The phenomenon of “Arai” (muscle contraction caused by perfusing water) cannot
be considerd as caused simply by osmotic pressure or dehydration. It is assumably
considered to be a variety of muscle contraction that is caused by the structural chan-
ges of protein molecule ensuing from the hydration of its activated redicals, the deco-
mposition of ATP involving, in accordance with the dissociation or ionic exchange of
K-ion which has been connected to the muscle protein due to the disturbance of ionic
equilibrium, the disturbance itself being given rise to by the parfusing water.
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[ Concentration of cane suger sol.
Distilled water e ; e | —_—
1.0% 509 \ 1009% | 200%
— S B S —
No. 1 28.5 % 21.0% } 28.0% % 26.0% 26.0 %
No. 2 25.0 % 235 9% 1 24.0 % ) 22.0% 23.0%
|

Table. | Effect of osmtic pressure on the contraction of muscie of carp caused
by perfusing water for 20 min. at 20°C

| L0 | Lomol | 1.0m
i o mol 1.0mol 1.0mol 1.0mol 1.0mol
Sample | Distilled water| 7 so] [KCNS sol| KBr sol KNO, sol| KClsol
Contraction of _ 2263 | orr | 200 5.54 | 567 | 875
muscle % | 23.91 0.00 250 6.33 6.3 8.45
|

Water content % |  $3.41 ; 85.66 §2.83 83.53 | 5356 §4.00 §1.5
TP-Pme % | 283 | - 18.3 18.3 | 11.6 67 775

Table. 2 The contraction of muscle of carp causzd by pzrfusing water for
15 min. at 20°C. and its water content
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Fig. 1 Effect of dehydration on the contraction of muscle of carp
caused by perfusing alcohol for 10 min. at 20°C.
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Fig. 2 Effect of kation on the contraction of muscle of carp
caused by perfusing solution for 6 min. at 20°C.
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Fig. 3 Effect of anion on the contraction of muscle of carp caused
by perfusing water for 10 min. at 20°C.
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Fig. 4 Swelling of muscle of carp which decapitated immediately
after catch in K-salt solutions at 15°C.
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Fig. 5 Swelling of muscle of alaska pollack after dissolution
of rigor mortis in K-salt solutions at 15°C.
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Fig. 6 Model of structural change of protein molecules at muscle contraction.
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