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Studies on the Organic Phosphates in Muscle of Aquatic Animals _

XIII. Muscle levels of uric acid and nicotfnamide—adenine
dinucleotide in fresh and frozen stored fish

Ken-ichi ArAl and Tsuneyuki SArTo

Abstract

In earlier papers the authors have reported studies on the changes in contents
of acid-soluble nucleotides, especially adenine nucleotides, of the musele of some
marine animals. As it may be considered that the occurrence of nicotinamide-
adenine dinucleotide (NAD) and uric acid in fish muscle will be closely related to
freshness, in this report NAD and uric acid of fresh and frozen stored muscles
were estimated. Use was made of ion exchange chromatography for the mackerel,
Scomber sponicus HOUTTUYN, and for the mackerel pike, Cololabis saira (BRE-
VOORT). In red lateral musecle fairly large amounts of uric acid were found as
compared with that of the dorsal one; the amounts were considered to increase
with length of cold frozen storage by observation of its richness in frozen stored
muscle, while NAD was found to be more abundant in fresh dorsal muscle than
in red lateral one. But no NAD was found in those two muscles of the examined
frozen stored fish.
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FARFERHITER O Y -3 (Scomber sponicus HOUTTUYN) RN EY v~ (Cololabis saira)
EEALL, WIhbEBROMESHZ 50~T0g 301 E L, LT N.R. Jones &0 4 28y
¥, BEFERICL VL, S, Dowex 1x2, 1.8X17.5em (BBE) IZEF X ¥, B
N. R. Jones 5D LT\~ % gradient elution system izt % &, BMEUHEET » =7 A0 BE
RENZ I 2BBEFORABRRS T EN VRETD2OTCRETHD, £2 T, EH 2
stepwise elution system 1zt 22 & & L, BRIBEDRK-ERY — s 2FRA L, ZOBREOR
ETIBEREBSOSATBUITNIZERE L, XoBLMHRETXEIIREAEBESR,

BHE 0Oz, F& LT paper chromatography 2k ¥, %A HESr% charcoal THLH
L7:#%, iso-propanol-sat.(NH,):80,-H,0, iso-amylalcohol-5% Na,HPO,, H,O(pH 10} =iz
TV ERETERRL, BRWE L B L,

NAD DOmEzRi Ciotti 5% DO o 7ckkiz, KCN-complex 2Rzt 2 325 mu (Zisi3 2 WRINEA
OHBEFIA L7,

RBORFMIZL DTNART bAOELE, BESD OFEIZL - TR LA,

® B B R

FTRIND, TTRBEY ¥ <FH (Fig. 1) RUMAH (Fig. 2) & 50g FORTIHRERRS O
FrsR T Lz, Fig. 1 ITRENBHHT, T ion exchange chromatography D&ET Tlt. &

700
Tube No.
Fig. 1. Ton exchange chromatography of the acid-soluble nucleotides in the

frozen dorsal muscle of mackerel pike

Exchanger: Dowex 1X2-formate, 100-200 mesh, 1.8%17.5¢cm.

Eluting solution: (1) Adsorption & water, (2) 0.006 M Formic, (8) 0.02M Formie, (4)
0.05M Formie, (5) 0.1 M Formie, 0.05M Formate, (6) 0.1 M Formie, 0.1 M Formate,
(7) 0.1 M Formie, 0.2M Formate, (8) 0.1 M Formic, 0.8 M Formate, (9) 0.1 M Formie,
0.4M Formate, (10) 0.1M Formic, 0.5M Formate, (11) 0.1 M Formie, 1.0 M Formate.

Flow rate: 1.0ml./min. :

Each 10 ml. fraction was collected by automatie fraction collector

Sorbed material: Extracts, equivalent to 50g of muscle
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Fig. 2. Ion exchange ¢hromatography of the acid-soluble nucleotides
in the frozen red lateral muscle of mackerel pike

Experimental conditions are same as Fig. 1

Table 1. R, values of purines, their derivatives, and
effluent fractions from ion exchange resin

st | e | e | o i
Peak A 0.4 0:73 0:70
Hypoxanthine 0.33 0.59 0.55
Inosine 0.46 0.75 0.71
Peak C 0.43
Uric acid 0.44
Peak D 0.38 ' 0.77
NAD 0.39 - 0.79
Pesk E ' 0.33 0.74
AMP 0.33 0.76
Peak F 0.53 0.87
IMP 0.55 0.86
Decomposed Peak G 0.15 0.42 5.5
Decomposed Peak H 0.18 0.41 0.37
Adenine | 0.18 0.42 0.38
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Bt A~H TRXND TROPFRSBHE — 7048 5h ., £0f, TR SHEEN TR
kKB~ ELNBA, TRHOY— 7T OV TIIRERN 2T T 2, MEHIZOVTil Fig.
2 TR LR, AL A~H TRLA THEOY— 748 5h, paper chromatography KU
227 P VEOHEMND, BEALEBLNEY 7 ERA—DEATHIELEDI, Thb TEOK
45 b MR T O\ T fT» 7 paper chromatography izt % Ry f% Table 1 iZRL7. ¥—7
A, E RO F ZRACHERECSVRI TH-T, EELOERIANTVHH4I, &4 Inosine,
Hypoxanthine, AMP %0t IMP Tk Y, X G RU* H iz ADP, ATP 284 2RGTHHI &
%2 T\ 5, Table 1 ORERYUEOFHEELEHTZHDOTHY, A, E RO F 2V TRIHEEN
Thd, 1L, ©—27 A ZOWTiZ, Inosine & Hypoxanthine D ffus— U3 ORER AR
ELTEY, X¢—7 G RO H i3, BIlEHIcs? 5 —7 G Oz, 253 LhHE—Eore
EE2 BNV EHEERER L TOH0T, BCHEGRI2HI T2,

Y2 CESORIRA <2 b L% Fig, 3 iI0FR Uiz, Blh, ¥—2 CHgit 0.01 N HCl T
WA 285my, 0.01N NaOH % CI3EIUER 295me 2oRL, ZOWHRIEEORE (E
Merak Darmstadt) (oW TEBLRLEREE S A—Thott, TOBBABIIOVTRRILETTD
r, 285mp o0 HEBATIROBAINED . THIMEREBARICEVTHRAL (B, ¥~7
CRADBE, CREEROENRIA AL VRTFT 52 & IBBOTHHOREDTHEEZ
BB, T ORS paper chromatography i iso-amy! aleohol-Na;HPO, BERTIZEA,
FOMORLI-EETIERE ARy P RREEVDT, 3L Dhlhatc, LALARAD, KB
PRI OWT, TR & F%&4 T jon exchange chromatography 175 &, ¥ —~7 C &
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Fig. 4. Ton exchange chromatography of the acid-soluble nucleotides in the fresh dorsal muscle of mackerel
Sorbed material: Extracts, equivalent to 64 g. of muscle
Other experimental conditions are same as Fig. 1.
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Fig. 5. Ion exchange chromatography of the acid-soluble nucleotides in the
fresh red lateral muscle of mackerel

Experimental conditions are same as Fig. 4
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FUBHMBIZR—RIRART P LERTE—-I7AMIREND Z L dihhstomd, TORTIRE
THHDEBIIEETHD,

Wiz, WROLEEY EFH (Fig. 49 RUneh Fig. 5) & 64g FORTEEBRY DOIHRE
¥RY, Fig. 4 RO' 5 izk2&, Fig. 1 RV 2 Tl hicsh-eH LV —2 D R 0h
7ofiid, A~H iZ7REN B HX 55 paper chromatography RUMBRINZ <7 F AFIZ L HEEE M
HEZ T, WEY Y <HIZIV TS 7 Hypoxanthine, incsine, F#, AMP, IMP *E—®H» T
H3,

¥—27 D Bz 2T Table 1 iZ7REN 5412 NAD ThH3E8eMA3 DT, Eiz KCN-
complex EAUZ L HH LV IRIRBADHEOREE RN L, ZOKREY Fig. 6 1TR L7, BIb
¥~ 27 D i3 &/ KCN-complex D& R LA, XD NAD (Sigma Chem. Co.) @ jon
exchange chromatography DO#ER D Z DA NAD THAELZXHEHL T3,
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Fig. 6. Changes in the absorp-
N tion spectrum of efluent D fraction
it by the addition of KCN
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¥—7 G RURE, Y HRAOHEGLRAMC, BRI - TEX7F=vAiRHshsZ L
BROEDEHNES1 %2 T, ADP, ATP (NS TAIRTEELLND, Lal, BmEHTOW
TBLADZEDDE 7 FIDWTUE, BRI T 5, X, BHBRTRIN T IHT,
ZOMN L OHOHBEIOBESEZHNEA, ZALORFNTOCTHRE LML T3,

MEDRRIZLZ2E, FE551%Z8 L7 Hypoxanthine, inosine, AMP, IMP, ADP, ATP Ll
M, AEOZFHTIIF L RBRV NAD OFE*EH H2H MK, Livh, 4 BOHRIENZ
BIHIDO2HAOREHBLTAHABE, BEYY T RUEES OWFRIZETH, BHELVD
MAHHIZERORBARHEN, FORIZAEY Y MERIIELEh -7 (29mg/ke), BT
DOHFERIIIER ARV, NAD OBIZOWTIL, BIZHEELENRONEDTH LT, BEY V<
TREGROCMAFH K2 RHTEIHRY, 8 0BHFZIZ AMP &L 0 S EARH S
e (834mg/ke), MEHITIXED ¥y NRBENBHFThH -T2, DL EHTORHOER, B
ROETME L ITREG L E 2 HbE 2 LIERICHEKRE,
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TELL, AR 1.1x18em DA T L2 HEELT, ATP OSBEHOBRT LT T, 28
&t LT Hypoxanthine 2 Xh7cDATH 7, LArL, AFEETIZ hypoxanthine DO
ICERYTHHERARH SN, BCFRESEL L O Ebh TV 2 MEABRPISRIIFE
FTRAEIRKENETH D, ¥, ABNEHICIIBHCIHNT, # 1.2~5.6 EOREIEET D
EHUBRTV B 2, EEFORFEL—RTHLDOTHS,

NAD DOFEIZOWTIL, T2 N.R. Jones S08E455,.2 £hizkde, Z0 NAD #i
ANTHRORMESE, FEANSZLI-TELTZLOTHS, BESOBRICEVTH R LERN
BEOHLNIDTH T, BWEEB LYY 2T, BHROMABHECSHIZEWT L £ FEE
¥, B SOBEGRCENC Y ORNABENEDTH D, ZOEX NAD OBHEIEFIZIET S
FRRERLERTELDEELT WD, . '

CHhEDOREN, RKEROAEOHRIIEVT, ~BIZESNAEETHENE I ML, k%
OGP ORRYEL-RITEDLAEV, LALID2EyOHEDER, Bl Ekd~ohe, JERCHESE
b DTHo7,

7ok, ACBIZRANRT, ZOMOBMBESITOVTE, HERNMRT TVW3, BIr—-7G

DRSO TIAEHIR - THETH 00, ZOBETICHE UCHRERRZR D 2 b ah 7z

Ve

R b5

WL IIRIT, =P R, BARPCRAOEGROIEHFORTEERRY OB OWT, B
TLEE L, AEBTIE, 1.8x17.5cm ¢ Dowex 1X2 (HE) #5242k Y, BERS OB
BV, B L < RERO NAD O8I mRzh Lz, '

WY Y 2 RUERY AOBH & MEHRCITEME, KROBTH -7,

1) FREBHIVOMAHCEEEL, BOBEY Y THEHPCESREEL TV,

2) NAD % &Y ¥ vOBGRUMEHOVSHIZ S & HELET, HBY S OmBHIzOARb
Y RHE, XAEABICHNNUIBEHIS VW TEREFEL TV, ’

FOMOBMBESITOVTIIRERNPTH S,
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