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Assesment of Freshness of Marine Produets Based on the Composition
in Nucleic Acid Related Substances in Canned Sea-Food.-I
Determination of the Nucleic Acid Related Substances in Fish Muscle,

Takenori Mouri, Wataru Hashida and Keiko Hata

The relation between the composition of compounds induced from ATP and the freshness
of raw fish was investigated. For the analyses of Hx, HxR and IMP by using 5 ~nucleotidase,
nucleoside phosphorylase and xanthine oxidase were. The assay method is based on the
separation of adenine. hyposanthine, adenosine, inosine and nucleotides with ion exchage
resin (Dowex 1x2 chloride type). From the results shown in Fig 2 it is proposed that the

analysis of these substances in canned fishes can be adopted as a index of its quality.
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VEBEBETAIDICATL (7 uT ST L), BB BEREERGUIEREHET
R, HEOKEE LTIRBINTO 3 ZOMOFHIC >V THERE LIcOTREY 5.

BIZE 1 AU SO TRO WS EHERT 5.
5-AMP : adenosine-5’-monophosphate (5’-adenylic acid)
5-CMP : cytidine-5"-monophosphate (5-cytidylic acid)
5-UMP : uridine-5’-monophosphate (5’-uridylic acid)
5-IMP : inosine-5-monophospate (5’-inosinic acid)
5’-G MP : guanosine-5"-monophosphate (5’-guanylic acid)

ADP : adenosine diphosphate
PM ase : phosphomonoesterase
ATP : adenosine triphospate

PNPP  : p-nitrophenylphosphate
BPNPP : bis-#-nitrophenylphosphate
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-1 REHHE TH. EUOLDHOFEHNHL LT ATP. ADP, 5-AMP, 5'-CMP, 5-UMP,
27 VA YFE, RBEEBRTHRAEZAVL.

2-2 EEBYEE KEVOTRMETE 3708 ICRYAN Lc®Riclo~5 $BEEBTH
It ePF4 XUt Lic. £t SN-KOH iz & v ihM&RE & L TRV, #RAKEMIIKRD
TLEbOTHS, FARMR N K1,

4+ v = (Cololabis Saira)
¥ (Trachurus Japonicus)
# v # (Kalsuwonus Pelamis)
va +¥ (Peneumalopharus Japonicus)
< 2 o (Thunnus Orientalis)
2 v v (Hypophthalmichthys Molitrix)

N7 L EBRRFEKEERE X R hr,

2-3 HWFE BLDOXIVAVFRAYVKRAT7 24+, X7 LAF FEIZ Dowex 1X8 %8
AL, 77+ OWBHEEIMRNOCES 5. AR ORMEEL pH 7.01258% L Dowex 1X8% 7 A %8
BAEFREBORAZRERFGH L, 27 LAV F, EBEEFORSIC L, Dowex 1X8 #5 4K
FRAOUBWBICELT, 2 VAYFRVKRT7=4 F2MTLA, TR LAV, BKBEE
HosaH: Dowex 1x2 (HERED) AR L, »7 a5, SRoBEMESER, Con®iick?
WD O ORICHE U, BHEERKIZ Table 1-a 0T &L T, TF=v, TF/VYV, 4/ ¥
Y. eXFSVF UHOEMREZ Table 1-b O EKHRHEIDTH -7,

Table 1—a Composition of Table 1 —b Recoveries of bases or nucleosides by ion
solution exchange column chromatography.

(1) Distilled water including s';:gfen-‘(zfu ole) Measured(smole) Rez:g%vsery
sample

{2) 0.04N-HCI Adenosine 5.0 4.8 96.0
0.4N-NH,0H Adenine 5.0 — —

{3) 0.05N-HC1 Inosine 7.2 7.1 98.6
0.01N-Na,B,0; Hypoxanthine 3.3 3.0 90.9

5-IMP, 4 /v v, R+ F vi3 Kalchor® & DfZEREICk -7, THbE-R7 vAF
F—¥ (REAESTEIVESINALLD) R/ LA VFRRKYFT—¥, v FriEos—
€ (MR 2NEMIERBICABL 200my ORPICEDERELI.

2:4 RHILFLUE, BBEROFREER X7 LAY P, BBEREBEN S 405 DEHRECE
% 260my ORISR E— 7 LU IWMBEROTFERRRER2.8T VvE=TEEZTL /- VK
B THEN L BRIEBHL, R——2707 I3 741CEDER L. NEESMHZI VEYFT
HBCLE . BBRORI VAV FFRFY T - EEEAIE. O/ IN-HCl THBUBER L. <
—N=2 82} 774, BEI/OC L0774 OFEBIINEHSR. 4. B Buffer, BBk Buffer
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255mu IC ¥ — 7 %R Uiz, R 58 ICHE T35 (UVe=450) @AM B#E pH7.0IC L,
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5.
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Fig 1 Chromatogram of perchloric acid- Fig 2 Chromatogram of perchloric acid-
extracted of Hakuren extracted of Hakuren
(Hypophthalmichthys Molitrix). (Hypophthalmichthys Molitrix).

BAALYVESEEZTSEOE—7 2548 L. BABAGERRI VA Y FE/ FR 7241
UEOBATFORETHRM OCEL, BEET 1R, EHSBid 5-AMP, @/ Ci 5-IMP,
ESDRADP, BFERATP TH 7. HAARKERE, 7 vA v FEh, ZoioME
MEB/Y LFATHY, Thor@mEBBEL, Dowex 1x2 (EME) #74lck-TERLAE
Zoruebsr5 743 Fig2 o E{TH5,

BIAARONWTI 0= b 7 74 2T HEEA 104 TL4HOE—7 200U B 10
5412, EBREFOENEiMRAR LAEEREE O], ThEhTF/ vy, TF=v, ey
vFY, AV VRBYETAEEIONS.

250my: | 260mp T 280my : 260my DN EFNOENK S BEMEEERII—FR L, -/
40774 ESTHEHBIDOABERENT =V, TF/ ¥y, eR®FHrF v, 4/
YUIL—HKT BRI EBEDONT. HILFELI T v VHIRBOBHREBRAMCONT, &
FLP DTS T AETFoIHERIE Table 202&L TH 5.,
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processes of Hakuren,

Table 2 Change of individual nucleotides in canning

S-IMP. 5-AMP. A/ oy h Fr.C|5-AMP|s-1MP | ADP | ATP
N Row | OV [ 18.8] 29.0 | 153.9| 28.4 | 2.4
1.0 MERCLE LA smole/g 0.2~0.32.8~3.50.2~0.30.2~0.4

HUFv. 4o, §-IMPO ?&l)iiciir?ge;nd UVae J1.2) 28.1 53.4 :.0 trace
M BRI v F v h washing)| mole/g 0.2~0.31.0~1.30-0%0" | trace
F=¥ik, 27 vAFE—¥H) Fr.A |Hypoxanthine | Inosine | Fr.D
DWW~ 7e. SHIBEREN UVeo | 22.4 7.3 36.6 | 1.65
BEF ST /AR VIR, R material pmmole/g 0.03~0.01 0.4~0.5

FHYF L EREFYTY Slidater | UVie | 15.2 22.1 10.2 | 345
PAOEE, 27 v FiICH S‘:‘Zﬁ?ﬁg)aggt pmole/g 0.3~0.4 [1.2~1.6

ULTHEATAC L7005
DT, HEOEEE, 27 vA4
o FICPER] &4 745, Table

enzymatic method.

Table 3 Recoveries of hypoxanthine in measurement with

. . M. d A t of H anthine
3DTELTH 5. Sample (ﬁ‘::ne) monn %umo)izgx
FHrFv, eRFzFVF v Adenine 0.100 0.005

uﬂ@fﬁﬁi 7 Vﬂ' S F lC(i, Uracil 0.098 -
Guanine 0.152 0.023

EEAEER LISWIREELS Guanosine 0.097 -
Cytidine 0.088 -

Z1%~7-. Tabl x, v

Wiio7z. Table 413, 4 Hypoxanthine 0.497 0.224

F oA F - OB Distilled water 0.099 —

ey, BvA, T, H Thyamine 0.112 0,0058

Table 4 Recoveries of hypoxanthine in measurement with enzymatic method.

S 1 Measured | Amount of Hypoxanthine | Recovery
ample (UVag) |Hypoxanthine | recovered (%)
Thunnus Orientalis 0,5m! 0.297 0.127
Thunnus Orientalis-+Hypoxanthine
: (0.160 pmole) 0.681 0.291 0.164 102.5
Peneumalophorus Japonicus 0.5m! 0.225 0.096
Peneumalophorus Japonicus -+ Hypoxanthine
(0.160 zmole) 0.587 0.250 0.154 96.5
Saba blood meat 0,5ml 0.332 0,141
Saba blood meat+Hypoxanthine
(0,160 #mole) 0.695 0.297 0.156 97.5
Trachurus Japonicus 0.5m/ 0.106 0.045
Trachurus Japonicus+Hypoxanthine
(0.160 pmole) 0.470 0.201 0.156 97.0
Hypophthalmichthys Molitrix 0.5ml 0.176 0.075
Hypophthalmichthys Molitrix +Hypoxanthine
(0.160 #mole) 0.553 0.236 0.161 100.5
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Table 5 Recoveries of hypoxanthine in measurement with enzymatc method.

Sample Mﬁas_ured Amount of Hypoxanthine | Recovered Recovery
2%0) (gmole) (zmole)
Kalsuwonus Pelamis 0.102 0.041 — —
Kalsuwonus Pelamis+ Hypoxanthine 0.503 0.240 0.199 99.5
Kalsuwonus Pelamis+ADP 0.110 0.044 0.003 100.0
Kalsuwonus Pelamis+ATP 0.110 0.044 0.003 100.0
Hypoxanthine + ADP 0.440 0.198 0.002 100.0
Hypoxanthine+ ATP 0.434 0.205 0.005 100.0
ADP 0.017 0.001 - —
ATP 0.014 — — —
Hypoxanthine 0.444 0.200 — —
Distilled Water . 0.015 — —_ —_
Table 6 Recoveries of inosine in measurement with enzymatic method.
Samble I\(/Iﬁa\?:xsd Amoun(tﬂﬁfo{g)osine R(e;f;\;elsd Rec?very
Kalsuwonus Pelamis | 0.487 0.219 —_ —
Kalsuwonus Pelamis+Inosine . 0.949 0.432 0.213 107
Kalsuwonus Pelamis+ADP 0.485 0.218 —0.001 99.5
Kalsuwonus Pelamis+ATP 0.479 0.215 —0.003 98.1
Inosine +ADP 0.435 0.194 0.006 97.0
Inosine+ATP 0.451 0.202 —0.002 100.0
ADP 0.019 0.002 — —
ATP 0.011 — — —_
Inosine 0.447 0.200 — —
Distilled Water j 0.015 — — —
Table 7 Recoveries of 5-inosinic acid in measurement with enzymatic method.
Sample l\(%a@x:;%d Amou(n; r:glg;osine R(e:;\:?;gd Reci)gery
Kalsuwonus Pelamis Y 0.810 0.360 — -
Kalsuwonus Pelamis+Inosine 0.995 0.465 0.105 95.0
Kalsuwonus Pelamis4+ADP 0.498 0.221 —0.139 61.3
Kalsuwonus Pelanis +tATP 0.708 0.328 —0.032 91.6
5-IMP+ADP 0.102 0,041 —0.069 20.0
5-IMP+ATP 0.235 0.105 —0.005 93.4
ADP | 0.033 0.009 —
ATP | 0.030 0.007 —
5'-IMP L0247 0.110 —
Distilled Water 0.015 — —
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5 R VAFH—HET 5-IMP %4 ) Y VRGBT IR LAFF— € ADP OLHICH
HEINARBEBEL B> TOBBFS VY FUyAF 98—, 7 VA VYFRRFKY F—FRLDONT
RADPOEERIW EHoNniib i,

3-3 KEMROERFHUFY, 4/00, AJVUBAER WHETICHT L8, BEE
DWW TREDOBRKETT » 7. TOBRIZIIHRLIREL N S5 MNP S 2ITL - - D TKEY
OBEEBMUPIC OV TH T L, BREITeRISVF Y, 422y, 42V vBEAIEL
7oRER13 Table 8DCELK TH 3.

Table 8 Amounts of individual nucleotide in perchloric acid extracts of some kinds of

sea foods.
Hypozanthine Inosine 5~-IMP
< - - K Value

Enxymatic| Column [Enzymatic | Column |[Enzymatic | Column

method method |method method  [method method
Hypophthalmichthys ) | -
Molitrix 0.27 0.23 0.46 0.48 3.4 3.5 19.1
Cololabis Saira 0.63 0.61 0.88 1.02 5.1 5.2 33.3
Peneumalophours , ]
Japonicus 0.48 0.41 2.04 2.13 3.63 3.5 40.4
Trachurus Japonicus 0.43 0.38 1.20 1.21 4.14 4.01 31.1

YN, YT, TIRECRFSVF VENEL, ThP OB ULKE»D R THEENE » T
BT EMBPALhIEDS I, N7 VvV REIB LT, 4/ vV, ATP, ADP #£<, &
BEELUTREBIKBVWEEZIONS. 7 4HEMEETR, EERBKSELERE,I

3-4 BEEEERLERETY
DFU, AT AT VR
EDkE FETHE LRI
eRFEHgrFv, 4/, A4

Table 9 Hypoxanthine, Inosin, 5-IMP and VB-N
formation in sea foods.

Hypoxanthine | Inosine | 5-IMP | VB-N

Hypophthalmichthys-

Molitrix 0.24 0.46 3.5 9.81
/Y VBABLVBEOHEE .

Trachurus Japonicus 0.41 2.04 3.5 21.63
Trofods, WROMEDIERE Cololabis Saira 0.61 0.88 5.2 | 13.94

EhThrEREERSEE (V
B-N) & W& iT - 7:#F Table 9 DM TH 3,

CORREDLH NI LV DWTREEMERICEBNT EMNLPINY v, D0 TRS
BENEBEOC EBHONICE s, EREERSRE cRFy v F U EOBRITOVTR, 4#1%
L,

SHOMEORADEE, ORIV EOHENELSNEY, 7 VAFF-—E¥BADPK
IOMEASY 30 ENRHON:. MOBECONTE, 12EAXADPICE BAERZG ik

Y

4. = =
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FrFy, A VSR, b ot R VA Y FEEEOSTHEIZOVT Dowex 1X2 #F
DBAT Ly 0T T A B TIHEED, Cohn® CoHMELIZIZ—H ULEELEEL., 21/ ¥
VB, 1/ Vv, eRFFUVFVOBLEDODWODEFY VY FrAFVE—¥, R/ VAVFF
RFYF—¥, X VAFEF—EELEH IIBERL OO THEBRE LR Kalkor” 5 0 ERTO
HMELRS—FHLI. XA 7 LB EBEELOHBICODVTHHE DRI UL -1,

. E )

eRFHVFU, AV, AV VEBESOBBRSEZH T LN BREBECE-THE L. B
KEDNI VVYORI LAF K2 —id, ATP. ADP, 5-IMP B4 TH 7. BEEETOD3
HOMEICHT 2BBERRAOREHEIC OV T, ADPMRZ LAF 4 - voffRsHEEs 3
EMBEODICT -7z, EOKBEE~DFY vF A X v 4 — COERICSW TR T=Vithd
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