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Studies on the freshness of fish - (2)

A relationship supposed between “Arai” phenomenon
(Muscle contraction caused by perfusing water)
and the swimming activity of fish

Eizaburo NOGUCHI, Joji YAMAMOTO and
Nobuo TSUKUDA

The value of pH, the amounts of ATP and glycogen and the contraction of musc-
les at various parts of fish body were studies in eleven species of fishes including car-
ps, cat fishes, sea breams, mackereles, yellow tails, etc.

The contraction of muscle seems to have an intimate relation to the movements of
fishes from the fact that the muscle in the part of body which acts an important role
in the movement contracts remarkably.

In general, fishes with red pigments in their muscles are rich in glycogen and at
the sametime in ATP. In these fishes the muscles of which show small contraction in
“Arai”, glycolysis goes vigorously and pH value of muscle is apt to fall. On the cont-
rary, the so-called white meat fishes such as carps and sea breams are poor in glycogen
and slack in glycolysis and neutral in pH value, the muscle contractions of such fishes

being, however, remarkably strong.
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Table 1| The swimming speed of fishes and the parts of body participating in movements.
In norrral state partlcqutmg When _th.reat.tened
. part1c1patmg
Species Jap. name |—— e —
Speed Body part Speed Bf)dy part
Cyprinus carpio Koi Medial | Pectoral fin Quick | Caudal fin
Parasilurus asotus Namazu Slow The whole body Quick | The whole body
Triacis scyllium Dozizame Slow The whole body Medial | The whole body
SphoeroidesrUbripeS Mafugu Slow Dorsal and anal ﬁm' Quick ‘ Caudal fin
Uranoscopus s . X
japonicus Mishimaokoze | Slow Pectoral fin Medial | The whole body
Sparus swinhonis Kurodai Medial Pectoral g:fdal fins Quick Caudal fin
CleiSthellx]:i-Szensteini Sohachikarei Slow Dorsal and anal fins| Slow Dorsal anacil'11 fins
Scomber japonicus | Masaba Quick The latter hélflfbody Quick The latter half
f bod
. . . Pectoral and 1. ° v
Pagrosomus major | Madai Medial caudal fins Quick Caudal fin
Seriola . . The latter half . The latter half
quinqueradiata Buri Quick of body Quick of body
Cypsilurus agoo Tobiuo Medial | Caudal fin Quick | Caudal fin
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Fig. | Difference of muscle contraction by ‘“Arai” phenomenon at

various parts of body of fishes.
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(7) Mafugu (Sphoeroides rvbripes)
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(8) Dozizame (Tvriacis scyllium)

() Mishimaokoze (Uranoscopus japonicus) (1) Sohachikarei (Cleisthenes herzensleini)
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Fig. 2 A relation between the muscle contraction by “Arai” and the

amount of A.T.P. in muscle of fishes.

FLTCZOBAEHINSZ LIZATP & A L OBRS, (0F OIRPFE I WEcIRIE & %8s Ts
BRERLTEA L HICHZLZ L THD, B 2MA b— AT PRI S0, 7'
<RSP FLSFFE2RrL I nf=af=~v 4 <{3v~Fa¥=~x7r=Y =T 1L A4D
ETHRE B0, WHED KEZDWTHHEBELLND TV SV ASPEYFSFFFE2A >R
FA=af=<xFA4>1v~Fa¥=x7r=Y—-FH 4Ll RFDOHFx* R LCRHZ LT



W DR BT 2 0i%8 (BB 2 ) — 18—

HoT, WA Y e fafil, PEOATP cREihiabad 52 LaVHHT 5,

DI LKREL S BARG LT, I IR T DRI AR D T b Sul el ik A AT 5
Z ek B 2, Pt A TS B EAEEATUT T ORI AE S fe AT, RS il L
T D0, Ell7ellEika AT 5 Bk EIER T 5 28 #d T L Hoosok A it & 1T i iud
e BT, XORC O L) P HAIISEOAP T4 5 e, PROATPIES>TY

FOWHEHEN ENZ 2 LB THD contragtion
TRV EEL BB, 1 H D 409
SRR IS U 24T 5 R it

DATPRLE LT 50, MIRETH 2§

WIS AT P & Z000CHik 3 5 %1

AT & D glycogen & R179 % 1
LI BE I L BA THh DT, DA 20
RO pH HOIKF A PALS R, A
DIHEHEIVNE L I8 B H, & D Z i
FIR U7e X 5 Rk T2 a2 Al

contraction
0,

30 4

° PO S N S NS SO SU U VY WS SHS WY TN WIS SN S S

1

by “Arai” and the pH value of muscels.

ar 55 60 65 7.0 75 pH
Fig. 3 A relation between the muscle contraction
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Fig. 4 A relation between the muscle contraction by “Arai” and
the amountof glycogen in muscles.
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Fig. 5 A relation between the amount of glycogen and the pH value of muscle.
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