HOKKAIDO UNIVERSITY

Title KEEHADELFHMAR : B1R K9 TRERRRICEFT S5 - 77— ILVEBEICOWT
Author (s) fkME, f8; IIDA, Atsushi; ¥k, Ih b
Citation tiEBE KRB KEREFRER, 12(2), 151-159
Issue Date 1961-08
Doc URL https://hdl. handle.net/2115/23133
Type departmental bulletin paper
File Information 12(2) P151-159. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




TREEEN T A O AL RIS
1 wx7 AEBERRKICISET S 5-7 57 =—rBICOnT

fRE - T% - FHEE—
(FHBAEHMTHZEA) igE K%K EEN & RUEHE)

Biochemical Studies on Muscle of Sea Animals

I. On adenylic acid in the boiled liguor with the muscle

of scallop, Pecten yessoensis

Atsushi IipaA, Isao ARAKI and Kiichi MURATA

Abstract

The shell fish, Pecten yessoensis has been caught on Mutsu Bay in Aomori
Prefecture and on the eastern coast of Hokkaido district, and its muscle has been
boiled to make the dried products, Hotate Kaibashira, from it. Therefor much
volume of boiled liquor with its muscle has been obtained as byproduct and
spent.

The authors proved the presence of 5-adenylic acid in its liquor and then esti-
mated this acid content on some liquor by paperchromatography. Also the authors
isolated erystal 5-adenylic acid from some liquor, and some characteristics of
this crystal were compared with those of standard material.

The authors can conclude that in future, this spent liquor may be possible a
resource of 5’-adenylic acid.
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HEBRETFOT7 F - LBSRIIE 4 BIRTAL TH D4, FEFLERFRRERIEREIRT
W23k Y T EOMOMENZ DWTH RO D T 5,

BiR7 7 =— LVBOEBMNREL pRESh, NEEBBRAHOARERE L TEONMEmL R
XhooH 5N, HEFSIIEEIN W2 BEEHRENT7T 7=~ LBERE LTRAShE T L
LT ARE ThH Do, BT 5 7 EEEBRRKI DOV TEEFOT 2 EREREMET 5,

— 151 —



ok K E & # [XII, 2

® B O B
1) F7 7 HEERFREFO7 7 = — L BOBH
#HOoH ,
A0 85 4 T ABHREBEREIING TRy FREEIRK (B 15 AT L, ATREDCIE
DIVF—NEMATHR2 BRHFERELOBEL T, FOLBEYIRBE L1z,
R=R=702 774 ~ZEBBEFERVER

Table 1. Some characteristics of spent liquor boiled with muscle of Pecten yessoensis

| : " Total Reducing
Color oH NaCl Total-N | Amino-N sugar sugar

g/100ml | mg/100ml ‘ mg/100ml | g/100ml mg/100ml

Semitransparent | ]
orange brown 6.0 20.12 ’ 435 ‘ 364 | 4.20 20

LEDORBE -~ ax 7 FT7 4 —IZEB LA, 7o MEMIE 5% IEERTCMERSY L1
HPRAL No. 5L 2/, 20°42°C T—RFELFHELITOR, REHEENYT LA T FORHIE B
L, FORHTI Y - €)Y vEOBRIIC Vischer EY ORBRASREIZL 2 FERT 70l T
Ve d YRT ¥ E =T EREBIC L S RVRERE Y, BAMOBRIT =0y -~ f Fory .7
F U= MEY, ALY —ER RO pHEBT =Y Y VD &, BRI AFLORBIEEY 7Y

Rf value @ @ @3)
1.0
(]
S{.)t 2 O O
< N
0.84 Spot1 h ]
Spot 3 Spot 3
Q [0}
0.6 O 0
- 7 Spot 2 -]
O Spot 2
Spot 1
0.44 - E
O 0 O
Spot 1
0. 24 - ]
0. T T T T T T T T T
a* b** C H% a* L** Pt a* b** cHEkx
Phosphate Phosphate Phosphate
Solvent;Water adjusted Solvent ;Acetone 75 vol., Solvent ;Methyl alc. 16 vol.
to pH 10 with N-NH,0H 25% (Wt./Vol.)trichloro- formic acid 5 vol.
acetic acid water 1 vol.

Fig. 1. Chromatograms of spent liquor boiled with muscle of Pecten yessoensis
a*)  Liquor
b**)  Standard 5’-adenylic acid; prepared by Daiichi Yakuhin Kagaku K. K.
e¢***) Mix. of liquor and standard adenylic acid
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B7 v EVHEY YHBE L TENARLENEY ¥ Lo FEb kAR L, BIE#ME LT pH 10 ©
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5 (B g & OER, BERMCIVFORIERT F=—LBOLH LB L
BT 28RV, X&7u< bt 77028y b 1T & 1L 3RARET 7=~ VEBOERZEL
TS E) OFETHEME, BEEETOTRELALIA, WIhd X7 LA F FRSO &R
LOWENSREBIDOTHY, XINFEDOZAEY VSMNIT 7/ ¥ v OFELERER L7

1) R=R(—Tu= 7774 -BEMCLE7 7 =—LBRORER
EORBERECIIVELONE7F=— A BRANUOX 7 L F FIZOWT R=R—=27uaR S T77
{—~THEHEL, 77 =—LBOERL{T o, HHLARIREOFE, FECLD A5 7~ - BRR-
KEBE LCEB LA 707 7 S a88007 7=~V BERE (Rf=0.29) 2410y, =—
FABRMRI Y 0.1 N-EmBY THMH Lo, MHEYEWECRY, ChiR e LTi#YT 3
Zehl 7o bV ENIZREAL, SERECEHELAOLIEEROFHETR 7 LT F FOREET
v, H2REOBELE, HbHEKO s o< 7 I 200D X 7 LA F F 2Rl L,

Table 2. Rf values of 5-adenylic Acid

T Sample .
—— Extract Standa:gi (:la.denyhc

Solvent system T
n-BtOH

 NH, 0.04 0.04
Isopropyl ale.
HCI 0.44 0.44
Na,HPO
Iso;myl 4alc. 0.74 0.75
Water (pH 10) 0.93 0.93
Acetone
Trichloroacetic acid 0.52—0.53 0.52
MtOH
Formic acid Water 0.39 0.39
Ethyl acetate  Acetic acid
Water 0.24 0.24
*

Extracted from paperchromatogram of spent liquor boiled with

muscle of Pecten yessoensis.

a) n-Buthyl ale. satd. with water at about 23°C 100 ml., 15N-NH,OH
1ml; Hotchkiss, R. D. (1948). J. Biol. Chem. 175, 315.

b) Isopropyl ale. 170 ml., coned. HCl 41 ml., water to make 250 ml.;
Chargaff, E. & Davidson, J. N. (1955). ‘“ The Nucleic Acids”.
Vol. 1, (p. 252). New York; Academic Press.

¢) 5% aq. Na;HPO, satd. with isoamyl ale., both aq. and nonagq.
phase being present in the trough; Ibid. (p. 251).

d) Water adjusted to pH 10 with N-NH,OH; Ibid. (p. 252).

e) Acetone 75 vol., 25% (Wt./Vol.) trichloroacetic acid 25 vol.; Ibid.
(p. 251).

f) Methyl ale. 16 vol., 88% formic acid 3 vol., water 1 vol.; Bandur-
ski, R. 8. & Axelrod, B. (1951). J. Biol. Chem. 193, 405.

¢) Ethyl acetate 8 vol., acetic acid 3 vol., water 1 vol.; Mortimer,

‘D. C. (1952). Can. J. Chem. 30, 653.
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F0 Rf Hiz7 7 =— Lo RE EIZ—FK L, 77=—LBEOREEMOKERED Rf fHixe<
—E L7,

PR OREE 7 o M S AR T F 2~ VBORKE 7 a< 77 L1200 T, IhbhbhbT
Fo—ABEREAYUVERY, -7 ARERmN<EY, FKa 0.01 N-HEES'®, pH 2 EE'Y,
pH 7 #ky — 59, pH 10 #jikY — 5 OFEWHF T 24 K] 37°C \THE LT 21Ty, Zhk
W LD bRy 7= BB REHIC L VRBUBER KR & 250, 260, 280 my & R DBIEE
Dk RDI, ZTORERFIFEIRTRTEY TEEI7 o<} 77 20FWMNRIT 7 = — LBRORE
hH R & 8% & [F— DR EIR Lz,

Table 3. Absorption maxima and ratios at 250, 260 and 280 mu of adenylic
acid extracted from paperchromatograms and standard

AMAX. 250/260 280/260

Standard Standard Standard

Extract adenylic Extract adenylic Extract. adenylic
acid acid acid
pH2 HCl 257 257 0.86 0.88 0.00 0.00
pH7 NaOH 258 258 0.85 0.86 0.10 0.15
pH10 NaOH 258 258 0.86 0.83 0.07 . 0.07
0.01N HC] 157 257 0.86 0.84 0.10 0.10

BlEDHBEN SRS F BEAEERRRZIEX 7 VA F FABREL, Fho77F=—LBThsZ
LR L7,

2) +y TEHERBRROT 7=~ LVRER

BRBRETOT 72— LB R— 1 —7a2 7574 =L o THBELI-OLH L, Hhil#ED
260 mu (2T BERMEN DT F =~ A BERYEH LICHRIC OV TR~ S,

R iR

75 = — L EERL 0~0.1mM © 0.1 N HEBERRICOWT, FHEHEMEBROBE L REDOH
BEETHRO7 £+ - P 7 ulBBEBREL T 5 -RT7 02 b 7774~ 81T, FOERN
# (Rf=0.48~0.57) #¥IVHERY, =—7LukiE BT 5. HOBMA2ERECE>-0bLEE
RKEBBILHOT 0.01 N HEBETEEL bee & L, BLIRE LD 37°C 2 24 BfIfGE L ChiH %
130720 FHHIRZEB L20b 260 me (ZHT ZBEMEFRS, 2 IR LicinE i 57
2, ZOREHEIVHETALARRBICIILTF=—~ABO I U B AENENIE 18.940.22 Tk
Dtre BNZRDIT 7 = — A ERENES 0.1 mM - 0.01 N EEA D 3 ) ARSI 13.9 T8
EPNZ—H L, ZOBEMGHELLATERZL A7 7 = — LBEIREE 100+1.95% & isD7z,
R

BRI T 85 £ 11 A&V 86 45 2 HF TIAFE LANEED &7 7 AEEAR
Wik, AT% 3 HVE b HHEHZEANCHE L CRERLILBLE LY, FTOLBRESTIR74LY
— (8G3) THMELTHERAL.

HIEFE R USSR

REFITREEBRPER L BE e £<BEEO 7 u< b 77 7 4 — RUHH 24T2T, %5k 0.02
e FAD T 7 =~ LIEHIHIK 8 7SR VEDT2e 7O M T ADT F =~ LRERSERE, 77—
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Fig. 2. Relation between the concentration of 5-adenylic acid
in 0.01 N hydrochloric acid and extinction coefficient at 260 mu

Table 4. 5-Adenylic acid content in spent liquor boiled with muscle of

Pecten yessoensis

Passed time
Date of Freshness Wt. (kg) of on each sample Content
Sample boiled muscle s of
of or before analysing adenylic acid
No origine totalpvol L) from when y
. collection musele ¢ liquor prepared e
ot q (day) mM | g/L
fresh
1 Nov. 17, 60 | — 1, 190/200 15 2.94 1.10
ill fresh
1I Dec. 22, ’60 | very fresh 1,110/200 5 5.67 2.12
III Jan. 7, ’61| very fresh 850/200 3 2.88 1.00
v Feb. 7, ’61 | very fresh | 1, 060/200 3 4.93 1.80

NEBERGRRUOREDRENE —HOF 1 FA MY 7E LTEERARBOMRZERE Lbizob,
BT 27U OB EITOTHRE Lz, Y BRI OV TR ERE LF0 3 ED 7 o< b
77 LITOWT, FIEOEMEHERRROB A L HEOFFIC LY, 0.1 N EBRCEMEAICEME L
OB NEPHIO 7Y E=7K, 7> - P 7 OLBBREASY /— - B8 - KO ZREER
THEBE LY, 7Yy YY) I rvEOoREPITOTT 7 =~ VBN RSB E T4 L
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W EEHEDILDTH B, LEDORBHHMHBEOBATIBUL 257-260 me 123 07cA%, 260 mu 2T
FARIAEOFIHEN SBRBHIRIZ LIV 77 =—LBO 3 ) T LEEXRD, HMHEOMRERERE
CTRRPO7F =~ L BEEEEML, TOBREELRITRLI,

FRBBROT7 F =~ L BEFRISET I LE 2 L0515 FEROME, HEAERER, &)
BRERRIZ DOV TR THEE LB DOME b b TE 4 Rz Lz, BHTRAEDIEN
1000 kg PISAD Ry 7 HEEE#T 2000 DA TERL TNz, FRIEOFEHNIEE XK 2 ERFRE LN
RTDHDEEZTEL, HOTEFREREIINAT 11 ANE 2 BOLEMICE LN 2 EHRK
114 1 5E 2 BEDT7F=o~LBEEETHL0LEZLNS,

Teds, &7 7 AR T ABROBTREBRRS OB OVWTE, K 12 ATP A7 7=
—VEBERETERFY v FVIZEFBRTHIEEHEL T b, FAENZOERIZAV- BRI
R 7 Fo2—~ BRSO 7 LA F P EDWRBFETZ2L0RHOIH, FOX7 LA F FEIHERT 21
EEHT, X7 VA Y FORERZRDE RN,

3) FFo~LBOMEE

TEER ARG DiRET

7 7T ARERRERBROBRIMRIE 1R ZO—-fE R Lcm, BEAYETH2RE LAKT 10
TiE 20 FRLDEH LI LHE OEME, BEIMPEEL T2, TOEMTF=—LBEHE
T BT TEMRMIZ & 2B R L. BMPORBHHIIHET 52 L1z L Y REFH
Wl L TREHRAOT, 20 LKL FERRAE L7 7 = — VBROAE £ EERIZERELE LD,
Ktk UTKRIBE & B2l BET B0 Lo LIEMRIZIET7 7 = — VBN BRAD AERYE LR
B3N, BEERCE L TEEEMROAOR 7 LA F FEBERTAICAVORTH BTy E=27 - TAH
T LY, PYE=T cTAAVETAT—N, U PV KERED OF AN ) MAEBEHE R
WHIE7 F =~ VBOBHRTCAREWENE LS BEBRHE L TL 5. EESISEOBRER K
HLUATORE, HE B SEERIOBRMEEERZAC3 L 7 A7 ) HERIC R L T
HEFOAREPEORAEEN DRV EEBDL, TP IOofHBRMRERE T TH LA, HWE
BRI S AV 5 & IR OBROE S RER THROME /BB DT, 77 =—LEBROH
ZB L TETROW MiEmBEy / ~ALEAndZ e L L

HERO 7 F =~ N B0l

Fig. 8. Isolation of 5-adenylic acid from spent liquor boiled with muscle of
Pecten yessoensis
Spent liquor
filtered under reduced pressure through the layer of Hyflo Super Cel
passed through column of active carbon and then column was washed

with water

eluted with 0.05 M sulfulic acid-30% ethyl ale.
Elutant

neutralized with barium hydroxide and concentrated
diluted with water to original volume

added again barium hydroxide to make pH 8.2
centrifuged

Supernatant

concentrated

added with acetic acid to make 0.2% acetic acid soln. and with 0.05
vol. of 20% mercuric acetate
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Precipitate

washed with 0.2% mercuric acetate

suspended on water and was passed with hydrogen gas
Supernatant

excepted hydrogen sulfide gas by airation
centrifuged and filtered
added with acetone

Crude 5-adenylic acid

FIEO7 7= — L BEBOFBIAVAERY IV 2 v, CREREMCHE L TELEBYE
MEERAIE LD, Kerr'® OS5 FLEIZ L2 TT7F=— By H Lz, FOBEIE ISR
L7=BY Thod. HLEBRBRK 0.81 #FEMREANI 70 - X—3— - kADBEN T 2 (BERE 1:
1, 98em?®xX38em) IZEL, 77288 21 OKTHHE LD 0.05M - HHEEMME—30% =¥ / — 1L
TFF=2— A7 773 Y 2R Uiz, BHEK 600ce #5885, KMk ) 7 LK THin% 50°C
DT CREBEL TS )~ AEBRELLOBEUKT 600ce & LA-b DR AR Y 7 4KT pH
8.2 L L—MHE L7zo HMLABEINI 70 - XZ—%— - I DERBELTHEE L, #ELBHR
BT pH 7 & L=Db 50°C BT TH 1/15 BEEMEREN L. ZOBMEKE 0.2% Rk
L, Thiz# 0.05 80D 20% REERSE UK i T—HKHE, Bl L T7F=— L BKBLoHEL,
0.5% BEEKIRT—[HHE, PBOKIEREES. ZhIZH 1 BEIROKELE L, ML
RUHEA L ThE, HRBREPVEOKRTHSIOL, BBPEKZESLTINIGERT . hicly
1.5 EEEOT7 &+ Y22 5 LBAREBINRAETZOTIhEZEINL, 7LI-ALRPz—F
NTHEER Uiz, BOEEERIIN 200mg THot, ZOWBIFY Y - ) IS v, B
BABL AT VORIEN TR OB THY, R—R—=2u2 774 —0EB7F=— L BEE
e ORFAEHN, BEERCIOTIF=—~1B7 57330 ChHrIvBdi. RIZZONEY
LBOBAKNSBRERELY 5 EIT, 74 IT—L, ~T—~FALTHEBELTI Y X ADF Y r— 5T
BLE60mg OFF=—LBE Lz, FREOBICEKT 2 v XIBAKT LI~ LB HAV2EH
BEHIROT 7= — LEAE LN 225, BRBRECIIRERLMEIRO 7 7 = — LBAE SR,

SEE LT 7 =~ L BOMIR

FRIRBAC L 2REREORE 190~191°C TRASMEL, X757 =— L BEELIT 191~192
°C THMFEEIEL, MEORESME 190~192°C TRAGMTE L7

Table 5. Absorption maxima and Ratios at 250, 260 and 280 mx of
6-adenylic acid obtained and standard

AMAX. 250/260 ‘ 280/260
datier | oyl | Mater | Sdagle | Mater | L
pH2 HCl 258 258 0.80 0.79 0.18 0.17
pH7 NaOH 260 260 0.71 0.72 0.12 0.11
pH10 NaOH 260 260 0.74 0.74 0.13 0.15
0.01 N HCl 258 268 0.79 0.81 0.19 0.19
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NE2ERIRLI TEOBEY AWCT? 7=~ L BERE L A EET 250 RE ffiz—3% L
NEBEBHZIOTEORAER I VLT F FOREY MIW—DTED Rf EiZ7 57 = — LEEER D
Rf fEIZ—& L7

BERIIAFREL 77 = — VBEEEOERE pH BREFORMARYZ P ERAE LERERT IO
ThoHHM, BIPBRRERRD, 250, 260, 280 mp (2R 2B EIEMED HIZHE & < —B T pRERE
FERA

7535, 77— LEEERO 0.01 N EBAHIZOWT 260 me (CRT 2WLEEAEL, Jhat
1 EADKEAKREETDDOL LT Y BAENMERERDIL TS 13.9 &7 D TMEIC—B LA
2% FEZOWTRHET Y EASOEREE RO T, MEOBRNEREOLEL DV RROMERHE L TN
%R 7D,

B 3]

1) ks FEEROMTIZE L TRIEINS REERBTOBRRET 7= — VBIZOWT =3~
2 ETTT7A—%T, HIEMI o b7 A LBHBROBMIRR R R L L, HRhiH
HEOBBHEIZLS RE ff, 2QFEHLEOFEEL EHENCHER L.

2) ANEBBRTO7F=—LBEA—R—~Tuv I TT 4~ TA%%ELf,mll%OIJE
E2¢ DT F2—VBABHFTHI LMD,

3) BHEPRKLEMRATL, BELLT7F-—LBrRBEELY /L TEHR LD, &
FRBEIZ L O TCT F=—LBEHEEL, ZZ0#IRIC OV THEES & OB (T D7,

FRFEEZITT HCY - TT7 7 =~ VBERER B LT Y, OEEHOEMCEEL B
TAARBEAFT THICN LEREOHBEEET %,

3T o

1) MRS - FEECHE - $ikSEEK (1960). HILRE. 34, 2863

2) /MABE (1960). H:kZ. 32, 351.

3) FEE SEFHMRE (1960). HERAHERE. [p. 122]. BFE; KBS,

4) Viser, E. & Cchargaff, E. (1948). J. Biol. Chem. 176, 703, 715.

5) Partridge, S. M. (1949). Nature 164, 443.

6) Bevenue, A. & Williams, K. T. (1951). Arch. Biochem. Biophys. 34, 225.

7) Houghm, L., Jones, J. K. N. & Wadman, W. H. (1950). J. Chem. Soe. 1702,

8) Burrows, S., Grilis, F. 8. M. & Harrison, J. S. (1952). Nature 170, 800.

9) Bandurski, R. S. & Axelrod, B. (1951). J. Biol. Chem. 193. 405.

10) Chargaff, E. & Davidson, J. N. (1955). The Nucleic Acids Vol. I. [p. 256]. New York;
Academic Press.

11) FEE - SEEFHME (1955). HEBABERE. [p. 1241 FHE; K)NEE.

12) Chargaff, E. & Davidson, J. N. (1955). The Nucleic Acids Vol. I. [p. 262]. New York;
Academic Press.

18) Chargaff, E. & Carter, C. E. (1951). J. Am. Chem. Soc. 73, 1516.

14) Chargaff, E. & Davidson, J. N. (1955). The Nucleic Acids Vol. I. [p. 513]. New York;
Academic Press. :
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15) Frbfe— (1960a). JvAROKEERIR 11, 67.

16) (1960D). Gl & 11, 225.

17) EEE - SEETME (1958). HSEREERE. [p. 196). BE; E)IEE.
19) Kerr, S. E. (1941). J. Biol. Chem. 139, 121.
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