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The Change in Content of ATP and Its Related Compounds
in Freshwater Fish Muscle during Ice Storage

Shota Tanimoto,*! Takashi Hirata,*? and Morihiko Sakaguchi*2

Changes in level of ATP and its related compounds were investigated in the muscle of eight spe-
cies of freshwater fishes and compared with those of seawater fishes during ice storage. Changes in
content of ATP and its related compounds showed the same pattern through the storage periods
among all species of both freshwater and seawater fishes tested; IMP accumulated in the early stage
of storage with the rapid decrease of ATP, and then inosine (HxR) and hypoxanthine (Hx) in-
creased during storage with the decrease in IMP level. IMP-degrading and HxR- and Hx-forming
rates were different among the fish species, and thus the K value-increasing rate showed considera-
ble difference in the range of 1.6-14.6% /day in freshwater fishes and 1.2-24.6% /day in seawater
fishes, respectively. These findings suggest that the K values of all freshwater fishes do not increase
more rapidly than those of seawater fishes during ice storage.
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Table 1. Properties of fish samples used for analysis

body weight (g)

Species Date number - .
average maximun minimun
%1§ogossus altivelis July 171996 20 49.3 >73 412
gir:’gzrgggéhus rhodurus August 23 1996 6 422.0 630.0 219.9
Elelll)?)gni}ils macrochirus May 10 1996 7 267.0 326.6 2255
gilrg)'inus caprio May 30 1996 8 369.0 547.0 247.1
E;;uﬂhjaponma June 20 1996 10 254.0 300.5 227.5
Vi ontons saimeides  May 10199 7 0130 S5 5970
Nigorobuna June 26 1996 14 137.0 209.9 88.5
gﬁlcrz)]i?lv;ng}?xst myskiss June 14 1996 14 0 1016 o
gggUSlnacrocepharus March 13 1997 3 4629.0 5375.0 3881.0
B s Jone 19109 w0 weT T
gﬁéfgggl September 2 1996 1 1766.6 — —
ggf‘gggps melanostictus July 25 1396 23 17.0 33.1 >7
Yellowtail June 19 1996 2 3463.0 3794.1 3131.9

Seriola quinqueradiata

FA ATz, REVHR— FEEOTBEL, HERICHRD
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Fig. 1. Changes in content of ATP and its related
compounds in freshwater fish muscle during
ice storage.

A: Ayu B: Biwa trout C: Blue gill D: Carp E:
Eel F: Large-mouth bass G: Nigorobuna H:
Rainbow trout

<, ATP; v, ADP; A, AMP; o, IMP; A,
HxR; Vv, Hx; 0O, total of ATP and its related
compounds
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Fig. 2. Changes in content of ATP and its related
compounds in seawater fish muscle during ice
storage.

A: Cod B: Japanese Flounder C: Red
seabream D: Sardine E: Yellowtail

o, ATP; v, ADP; A, AMP; O, IMP; A,
HxR; v, Hx; 0O, total of ATP and its related
compounds
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Fig. 3. Changes of K value in freshwater fish mus-
cle during ice storage.
A: Ayu B: Biwa trout C: Blue gill D: Carp E:
Eel F: Large-mouth bass G: Nigorobuna H:
Rainbow trout
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Fig. 4. Changes of K value in seawater fish mus-
cle during ice storage.
A: Cod B: Japanese flounder C: Red
seabream D: Sardine E: Yellowtail
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T, BEBICHAO»REBENRD SN/ (Table 3
¥ XU Tabled), 7k, U< AT KEHP80% LLIF
ORIV TERE LRI Wi, LoTXTD
BRECH L TEERENRDOONTVWEEIRRIC -
720
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—BMICROEER, HAFDOATP I —HOBEFR
(ATPase EC 3.6.1.3, myokinase EC 2.7.4.3, AM-
Pdeaminase EC 3.5.4.4, 5 -nucleotidase EC 3.1.3.31,
phosphomonoesterase EC 3.1.3.1 35 L U 3.1.3.2, nucleo-
side phosphorylase EC 2.4.2.1 7%z ¥) MERT 5T LI
Yo THx £ CHEKGEEIND, CO—EORIEDHT,
IMP O3 3 HEE BB & 75 5 72 ORFEFIHIC IMP 7838
B 5.9 CommRSESPICH LT X TORET
BEsh, —7, IMP OBAEBEIIRKES U
ERXLICABICIVIEEICRL > /e (Fig. 1k
U Fig. 2),

Table 2. Increasing rates of K value in freshwater
and seawater fishes during ice storage

Increasing rates of K value

Species

% /day)
Ayu 2.6+0.2
Biwa trout 3.0+0.4
Bluegill 1.6+0.3
Carp 9.1+£2.1
Eel 14.2+34
Large-mouth bass 2.8+£0.3
Nigorobuna 3.4x04
Rainbow trout 6.3+0.3
Cod 24.6+0.9
Japanese flounder 1.9+0.3
Red seabream 1.2+0.1
Sardine 1.2+0.1
Yellowtail 3.0+0.1
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Table 3. Comparison of increasing rates of K value among freshwater fishes

Biwa . Large- Nigoro- Rainbow

Ayu trout Bluegill Carp Eel mouth bass buna trout
Ayu — — — — — — — —
Biwa trout NS — — — — — — —
Bluegill S NS — — — — — —
Carp SS NS SS — — — — —
Eel SS NS S NS — — — —
Large- _ _ _
mouth bass NS NS SS SS SS
Nigorobuna S NS SS SS SS NS — —
Rainbow trout SS NS SS S S SS SS —
SS, p<0.01
S, p<0.05

NS, not significant

Table 4. Comparison of increasing rates of K
value between freshwater and seawater fishes

Cod Jé?fx?;:f Red Sea- gardine Yellowtail

Ayu SS NS SS SS NS
Biwa

trout NS NS NS NS NS
Bluegill SS NS NS NS SS
Carp SS SS SS SS SS
Eel NS SS SS SS SS
Large-

mouth bass SS S SS SS NS

Nigoro-
buna SS SS SS SS NS

Rainbow
trout SS SS SS SS SS

SS, p<0.01
S, p<0.05
NS, not significant

FREEF O ATP 5 LU OBBEMEOEEHE, ¥
KRBT 5.1~9.2 umol/g, #WERT 6.8~10.4 umol/g T
BHolce TORERIT, LPIH, FICHBERTHSVTR
& L7fE (3~21umol/g) DREANICTS -7z, 72,
EHEOSIE, ZVRADATP B LU ZOBEREDE
HaEH8umol/g LRELTHY, COIISESHTL
U< AD 8.3 umol/g LITIT—FK L7,

R 0 B B ATP Offiid, ®KH T 0.3~6.6 umol/
g, WEHRT24~82umol/g &, KR, BERLD
WWREICIDREL > TV (Fig. 15Xk UFig. 2), =
OEH & LTHIERIC ATP OEREOESWICESH D
LM, ATP SBEEICHAb BRERICAE
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5o

HxR B LU Hx DAERIC O W TLFE2 i KEIH
30% DOKsD HxR & Hx DA AV, 100 E¥EO B AE
REZZELTVWAS, COSBICELRKADHXR I
FUHx D&M AGTERT AL, a4floaq, —do
TS W T HRR £k, ZOMOBKRICE T
HxR, Hx AR TH - 7o, BEROL S ARITFD
|ED L RBIC Hx AR TH - /o8, SEISGH LBk
KBICHHx EFEYRTBBERIRONZ» 57, 1T
DR A I OWTHXR, Hx ARKETH S Z & 25
LTEY, SEOERLRL > TV,

KEOBEEEICOWTYT TICEM, =ML, a4
BLU B EOWwERD K EOELEREL 0.2~8.4%/
BTHY, BEETKELENDLILEHELTY
o CITHMITHELARKRBIUVBERADKED
BEEIFNFN 1.6~14.2%/8, 1.2~24.6%/8T
»Y (Table2), ER, FEEOWEY L FFICREMT
KELBRZ T, T, REBEOBRIV <AL
Dl JUBCEE ST L BERLA TR, Bk
BRI LUWAKR, BEAMICBARTSAELELTRL
7= (Table 3 35 L U Table 4),
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IMP O Rl L BAR A, ThoomfEiivwTh
b IMP ORAEE S KEWVEDICHS (Fig. 1L U
Fig.2), ChiXIMPO S BB &5+ 58K (5~
nucleotidase % phosphomonoesterase) DEMEREC
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