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Studies on the Organic Phosphafes in Muscle of Aquatic Animals VI.

Effects of storing temperature upon the content of muscular nucleotides of squid.

Tsuneyuki SAITO, Kenichi ARAI and Tsune TANAKA

Abstract

Fresh muscles of squid were stored at -6°C. for 50 hours or at 17°C. for 24 hours. The
changes in amounts of nucleotides, nucleosides and purine bases during these periods of storage
have been followed by the techniques described previously. The results may be briefly stated as
follows:

1) Values of ATP for fresh muscle of squid (umole/g. muscle wet wt.) were 5.5~8.3. ATP
was the main component of acid soluble nucleotides.

2) During the cold storage at —-6°C. there was a rapid splitting of ATP accompanying the
formation of AMP which furthermore was converted to inosine and then to hypoxanthine. In these
cases IMP, found in carp muscle predominantly as a result of slow freezing, could not be observed.
3) When fresh muscle was held at 17°C. the changes occurred more rapidly than those
observed at ~6°C; as a result a large amount of hypoxanthine was accumulated.

4) According to the fact that in muscle homogenates adenosine was deaminated very rapidly,
it may be considered that the major pathway for the conversion of AMP to inosine is via
adenosine rather than via IMP.

FHED IS LOKERYSR L LT 2 A HRYEY, BRBOBTISMEEEN S - BERE - ORI
WTHE T o000, TEEEIE LT A 5B Y FvT —6°C YT TS 1T, BEiciEs
BRI OBE P REL, 2 ATADHEIIRT 2B L TREARS Y BOLOTHEB L2, Fi
17°C T ORE THAROHDHE 2172 tli%k:i‘;aé BRI OZELT b OB LR 2B OoT I IR
EHT 5,

£ B F &

BRE LTI TICELLTDE~A4H (R 21495) 2EHALE, BUREERR SO A4
LTERIREL IR~ 2w } 7 5 7RI E D TIOhee ZEOF RO THEEROEY Th
329, BAOEBIEE (—6°C T, HOME ( 17°9C) © X Rk UREERN & i maP 215> =
%, X Nucleotide PBAMERU %D Norite MBZERT bBHIBR< 1%

=B E R

il 4 DB OB AIEREERE SO 1 4 v 2 EEIRS b oSSy B 1SR L.
BINORE»D, Hiffe A Y BRTIE, BEEERRSOEEST ATP ThoT, BR12%59%
8.28uM % 5 ADPy AMP |34 £1.52, 0.50uM OBEIZF &7V ~Z L5340 1, R Adenine L4+ Purine,

—121—



Kk Kk E E B (X, 2

| el 1 ' 1 l 1 l X v l
I'!.(')AO
OD. "
260 ‘e
mu E
L Das
D260
10
10 - . T 0.8
0.6
L
0.4
A
05 ¢ -
C D
B
e 4 y
0 500 1000 me. through cotumn

Fig 1 Separation of adenine nucleotides of squid muscle by ion exchanger

Exchanger: Amberlite IRA~400, Flow speed : 1 ml./min.

Solvent : P---Passed solution, I---0.01 M NH4«CI-0.1 M NH.OH, II

-+0.01 M NH(CI, III--- 0.005 M HC], IV--- 0.02 M NaCl-0.01 M

HCl, V--- 0.2 M NaCl-0.01 M HCl

A--- Unknown compound, B-:- Inosine-+ Hypoxanthine, C--- AMP,

D-.- ADP, E--- ATP
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Fig. 2 Changes in adenine nucleotides of squid
muscle by slow freezing
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Fig. 3 Changes in adenine nucleotides of squid
muscle at room temperature
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Table 1. The amounts of adenine nucleotides in squid muscle

uM/g mus. wet wt.
Remarks

Inosine AMP 1 ADP ATP Total
- . 0.57 4.68 1.57 0.66 7.48 D
33k
S 3x
S 55 0.19 2.19 2.42 3.12 7.92 D
&5 < : .
g R
~ i 0.20 3.62 1.68 1.21 6.71 C

0.56 6.82 1.42 0.36 9.16 c
T 8
8§ 3:
338 0.25 1.57 2.76 5.66 10.24 B
83
Ky ‘2 § 0.01 0.50 1.52 8.28 10.31 A
gl
§32| oo 0.39 1.53 7.48 9.41 A
R

0.00 0.31 1.18 7.90 9.39 A

A freshly killed, the muscle cut off, immediately extracted.

B : freshly killed, the muscle cut off, stored at 0°C. for 1 hr. and then extracted.
C: freshly killed, stored in ice for 4-5 hr. and then extracted.

D: fresh muscle in market.

A.B (body length=30-35cm), C.D (body length=20-25cm.)

BB Y £ »HAFICR TIZAMP A & Inosine% 44 3 AIREM: A8 2 b1 2 ©T, Adenosine deaminase
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= IMP OBEEYETEIDEFEL T, TOIEIIFADKREY 2 x— MR THRML 72 AMP 253512 IMP
WCEAET B BED ICIOTHERIBEE NS FABROFMC OV TIESIOBRIHET 5, ALK
LEGEEIOREL L UTRA K A APRICR TEIZEOHEOBRERIRO & S IR S5,

ATP— ADP— AMP— (Adenosine%kii)llnosing——) Hypoxanthine
ZOT LIIHARICERS 7 Adenosine deaminase DIEFEAERB LN 3 E e LIERB LD TH 528, (I AMP
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Table 2. Adenosine deaminase activity of squid muscle -

Reaction w d P
time Adenosine AMP IM
. Compd. ‘
(min.) found (aM)

Adenosine 3.30
Inosine 2.52

20
AMP 3.56
IMP 1.43 3.98
Adenosine 0.00
Inosine 6.10

60
AMP 7 3.58
IMP 1.42 4.00

Muscle homogenate : 50 gr. of squid muscle was homogenated into 100 ml. water, dialysed against
distilled water at 0°C. for 2 days, filtered through thin cloth, diluted with the same volume
of water, stored at ~6°C.

Reaction mixture : 2 ml. of succinate buffer (pH 6.1), 0.2 ml. of homogenate, Substrate; Adenosme
(6.19 #M), AMP (5.20 M), or IMP (4.16 #M), 35°C. 20~60min.
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%= Hypoxanthine SHEOERERM L L TRBCERL T FRL, = AHHICHAT Inosine & Hyp-
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