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Abstract

Actomyosins prepared from Yellowtail fish(Sericla quingueradiate) were stored at 0T (ice-
cooling), —3.5C (partial freezing) and — 207 (freezing). Another actomyosin samples were
prepared from the fish previously stored at the temperatures for a week as the maximum.
Rernaining activity of Ca®™- and Mg?* - dependent adenosine triphosphatase(ATPase) activity
was measured from the actomyosin preparations. Specific activity of Mg2™ - ATPase of actomy-
osin before storage was 0.253u mole Pi/min/M of protein and it was 1.5 times higher than
that of Ca®*- ATPase. The enzyme activities were markedly decreased during early periad
of storage. However, no significant differences in the enzyme activity were revealed among
the samples stored at different temperatures. The enzyme of actomyosin prepared from the
fish previously stored at the temperatures for a week revealed an acitivity of 2~ 3 times higher
than that of freezing. Apparent denaturation constant of Mg?™*- ATPase of actomyosin was
between 0.810~1.1389 per day and it was about 1.5 times higher than that of Ca?™- ATPase.
But the constant of Mg2™- ATPase of actomyosin extracted from the fish stored for a week
at each temperature was between 0.176—~0.356 per day. This constant was 4 times higher
than that of CaZ*- ATPase in frozen stored fish. It was presumed from these results that
denaturation of ATPase is largely accorded to the structural changes of actomyosin.
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Changes in ATPase activity of actomyosing during storage at different temperatures

{p mole Pi/min/Mg protein)

Ca-ATPage Mg-ATPase

Storage(days) . " 5 - 3 3
ot —35C —20C 0c —35C —20C

0 0.171 - 0.253° - -
1 0.087 0.078° 0.092% 0.0812 0.086% 0.098"
2 0079 0.068" 0.057 0.082° 0.084% 0.050°
3 0.0707 0.081% 0.061* 0.072 0.07200 0.044¢
5 0.07¢p 0.069 0.053% 0.0712 0.061°7 0.043
7 0,052 0.056 0,048 0.055° 0.048? 0.037°

a—~d : Values with the different letter in each row are significantly different at the 5% level(p<(.05).
Actomyosin preparations were stored at 0, —3.5 or —20C as described in the materials and methods.
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Table 2. Changes in ATPase activity of actomyosins prepared from the fish previously stored ai different

A - HAE

{¢ mole Pi/min/m8 protein)

temperatures
Ca-ATPase Mg-ATPase
Storage( days) - N N " .
ot ~3.5C —20C ot ~35C —20C
0 01710 - - 0.253¢ - -
3 0.077¢ 0.131" {.150¢ 0.087¢ 0.128" 0.149¢
7 0.068° 0.1240 (0.146° 00400 0.105¢ 0.132b

a~e: Values with the different letter in each row are significantly different at the 5% level(p<{.05).

ATPageRHE &l H 3]

Z A ¥ actomyosin® 7t Sl AR S Sw 2
ATPase F4&EgAwWE= Fig 13 ok d&g
e 2ngge A AG AddFE YEahd A
2 @AM Ca-? Mg-ATPased @EEAHE b4
ey Med AL CaAT-
Pased W3t FAASIEEI FHeIYeh @
23t PFA Aol e AR 193, FEAAF
A A7 295t ATPased &3
27F @Aggov DERE 49 FAs o
5tk Okada®2’% 2el®) actomyosin® &
MG 5t AFEL HFSHFArold AT-
PaseZ A& A2 A 30~50% 2 AstEl= v

LR

o
P

l‘J
=
=]

PFA 2
ATPase

Pases>

Logarithin of ATPase activity (relative value

Storage period (days)
Fig. 1. Retention of ATPase activity of actomyosins
by storage at different temperatures.
Symbols are: 0C (—O-), —35t(~A
—) and —20TC (-]

g.

B

E

2 0 9 Ca-ATPase 4 M- AT Pase

ks

= -0

= -0.8

g

[

B-121

=9

[_.

161 i
b

=

£ 20| ]
S . \ ) . s . ;

¥ o1 3 5 7 01 3 5 7

-0.4

-0.8

-1.2

-16

-2,0 |

R

9] o ZiA

actomyosm~1 TEFE o,
%
gt Aote
]—71
o RS
4o

vow
(LB

Stk o] Shge Az 7o)

7} HE&7 S HEEdgo] £7)

39 5 794 A

AAGE AHe actomyosin
dl 5% Ca-AT-
£ T8 8d¥gs vedgH
—J actomyosine A g27]¢]
et FHeo B3 MgAT-

Ca-ATPase d Mg-ATPase

4

Storage period (days)

Fig. 2. Retention of ATPase activity of actomyosins

extracted from the fish previously stored
at different temperatures.
Symbols are . 0C (~(O—),
=) and —20%¢ (—-).

—35C(—A



s irore] BEF A 98 Ca¥-, Mg dependent Adenosine Triphosphatase ¥4 ¥ Z4#4 w472 Wi 353

Pase Ca-ol ¥jgl JE&4e] wart g o}
g ARRrldE dEgdusst 499
t}.

Table 32 =A% actomyosin® 7+ 2xd A
Bed& ATPasest WAEEAFE Fig 12
e A4rst A3 24 Ca-ATPase?] HAL 3
Aol A 055022 v =How PEA A
0.7852 7+ wlth, Mg-ATPase2] 9= ¥
EA A 081022 71 =glon Wadide
1139& 7b% #elA Ca-ATPasedl ®ls] #43]

2 &g YEni%ith Okada52 e YT 2
o] A% actomyosin® Mg-ATPase™ 4 ©] Ca-
°ﬂ vl WE Ao B o Watabe'52 &

Folo a9 L2258 2 ZAF ac
Table 3. The apparent denaturation constants of

ATPase of actomyosins by storage at dif-
ferent temperatures

Ca-ATPase Mg-ATPase
Storage temp.
Kp{day D

ac 0.675 1.139
{0~1 day) (01 day)

q 0.785 L1078

—35C

35 (0~1day)  (0~1 day)

ane 0.550 0810
20¢ (0~2 day)  (0~1 day)

*The values were calculated according to Uchivama's
raethod as described in the methods.

Table 4. The apparent denaturation constants of
ATPase of actomyosins prepared from
the fish previously stored at different te-

mperatures
Ca-ATPase Mg-ATPase
Storage temp.
Kp{day™ 1)

oc 0.266 0.356
(0~3 day) (0~3 day)

g 0.089 0.227
35¢ (0~3 day)  (0~3 day)

o 0.044 0.176
20¢ {0~3 day) (0~3 day)

*The values were calculated by the same formula
in Table 3,
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