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KEE Y H A O EMLEN SR
HI3H BWEARYFRELVIWLA—BEEWECOVT

fiH & REE— - HHE—
(BHREAEWMIINERD UBEREKEFHKERRCEEHE)

Biochemical Studies on Musecle of Sea Animals

III. On a compound isolated from discolored Hotate-kaibashira,
dried adductor muscle of scallop (Pecten yessoensis)

Atsushi Ima, Keiichi O1sHI and Kiichi MURATA

Abstract

Hotate-kaibashira (dried adductor muscle of seallop), while storing, often
deteriorates in color and becomes brown and dark. Almost the same phenomenon
was observed in white flesh of fish!~12:22 and other marine animals,??*2® but the
phenomenon has not yet been investigated sufficiently. The present authors succeeded
in the erystally isolation of a purified brown product from artificially discolored
Hotate-katbashira by the following procedure: non-protein fraction of aqueous
extract from Hotate-kaibashira was purified mainly by Dowex 50W-X2 column
and DEAE-cellulose column. The crystal compound is reddish brown in color. It
was proved as a peptide by color test, and hydrolysed into leucine, valine, alanine,
glycine, serine, arginine, lysine, and glutamic acid, and two unknown components.
They were detected paperchromatographically.

BBRANHOESEM SO MAM T, DCFBHRTICRRAIEST 5, IERIOBERRD
BEYEZ B LA T— FRIGSHEIGSN T, HROBECEEL RBITECEEILEYAUTNTT ¢
JBOBREIRNEINB L, B F B0 AU E = VLS RABR T O Wik s BERLL T
ERLIALVE VLS ABSEERT 3 /BRI TEZBREREAOEGAINRY EFbh
TERYED, 25 L ABAROER, RUTEEEAROEL) BERBREDEALRTIOL TN
Twd?e ZHOHDFEDRER, 73 /K ANEABIOVWT b5~ FRIEDEF
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MEBEHRHROERZEEL LT, 7 /BYNIATF FCHRT2EADEAFETIDOL
HEXNDL, 7 Jones™ EAH 1-AF LK RF ¥ IOV THBRTWAAL, BMTHELES
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Chichester X!7% 2> Hough E2%is k UNAILRIPEMNT t / B-ERKIGARO BZEHHT AR L A8
RYBROBRHPHML T - TH Y, TAARE®PHS SV EHO0RERLLT7 I /8, BERk
UN Loy FELEEEME T58MEEME L BEL T-24uE, ZhHOHROEEITD
WTIEER VAL TRV OBIRTH Do

EEEINRTEY, Ry 7EERG QWUTARLED) oFES UUITHABEETD) HMRET
IZHEET BRI LIZOWT, FOMEZEME L EEBEORBEY T - Ty 228, B tikE
WERBROEREL pH OEEIZOWTRN . *OBRBIEEYRERBFOFHY 285018,
BEORBEBRINHIEBLMEOFELFRPLAL LT, FEIESMBERTHZLIZL-TAT
B EE XU BEREMAD, TOEEMLOMT AL 2RI ILEERER KHHL TEBL
ERBEOHHRLFAML, JORPBERRLEL (EEHrIBEY, ERaOBHKLE.
Z DL HR RS F 4 v KBEIRCAEL TEIBIRESIN BRI EHED, TNEEIIZ
FELDL, BAEORLENT7 57V 3 YIZOWTHEE TR, HREADOSTF FEERRC
FEEL Tz TODDOEFBIMKSRICL sTaly Yy, NV, PS5=2y, ZVyy, €V v, PLE
v, WYY, A IVBRESEOT I ) BE, =V P YRIEBHO oD RMB oI oRE
hBZ e eHEL, BIZT0dOOMECOVTETOMRYELNT, UTEOMEREIIOWT
HWET 5. '

ERERS LUER

1) #BEREORH

FEFIST &1 A LA EFREREICS - TARBINBERIF Ry TREFEBE LT, £0 266
EEL VERELEHL, —hdbo HRE2TH 100°C 1o mBHRFL >0h 2 ERBRICT, BN
22 BEEIINBEIR 2178 7z MBI SEOMWH A B Ehicdl, ZhbHOBHITEREREL T
B 8+ 52 L 28770 BRIIKD 2000 T e/t TRECER LD, BTN TT
B 10% e e HEmBIBRET R -T, 81.9kg OHRREREL, ThLDOERBIVWHD ZHEEA
CEALTEY, FOELTEEZN#POERE TRRTAL 30.6 HE 33.0 THY, FhAARE
THEFRTO PROEE) Tk - THEL - afi-Fa-HEL 54-13 (brown), 5-3-13 (brown)
3 L0 5-3-12 (dark brown) OHEFETH 720
2) FEaPEOME Lo \

i ,

FRO%AR 1.9kg ¥BERLI-0ODL, BN 301 OXTHEIVEL MHYTEY, EREOBRBHE
287, ZOBRMHRECZEEERBIRSN, TLLIILIIPKTHE Xhieh -7 HHEIZ
KEWMEEL 0D, 0% EEHBE RBE bR LI HERKIML THEL, RERAOELTLILE
XYT, FO EBBEENI 70« Z—A—+ L LBETHEBLODL, KWL DD 1095 Y
€ pH7.0ZhfL, £THBEERS ) OTLBERFIT 2 & BREOBPLENMELNLDOT, &
DL FARTITEHOBERE Ui :

i) FEOSH

REMFOFRYD 5L HR BHEERES 71 v RBERIBEINZ 028D, Bl hi=
SOBBATHEL 72 BIHEBH L Dowex 50W-X2 (H*) ($3.0%x125.0em, 50%100 mesh) o
#Z 6 A0 &) i 1.0ce/FOFEETHT &, BEMOKRLY F 4 LEHIREIN THEAD A
Y FEERT DA, 20 Ay FREHEBEOTMAE 52 L1219, Fig. 1 IRLmL ZE50
797vaY (UFE4 Fr. 1, Fr. 2, Fr. 3 L) EBLOOH7L42BTTHDT, 0%
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1964] HE s KEBMBROE(CERITE

FRBBEL BRI TET7I5 7Y 3 vOR
BER o1, Z0H T 2IREZH
RWEBEME, SR Fr.l 0FaENE

T 2 AN Lo, H TR 3%
CEBACEATA0T, toRTHOE
‘B D Fr. 1 OREBAEH T 5800
ZERLTohE Fr.d & L7z, BEDFH

Bl o TBONAERT7 S 7Y o vl Pl
E, B7T7Y 2 Vi bREHMES ) A
TpHT.0 L - EBoEAER %

Table 1 =% L 720

Deep reddish
brown

Gl Pube reddish

brown

cud Fade readisk, Fig- 1. The position of

' brown colored components on
a column of Dowex
50W-X2 (H* ion type)

Table 1. Colored fractions separated with the method of frontal analysis
through the colume of Dowex 50W-X2 (H* ion type)

Fraction number 1 2 3 4%
8-4-19~8-5-19 | 7-5-18~8-5-19 | 7-5-17~8-5-18 8-3-19
Color™* pale yellow | reddish yellow | dark yellow o vellow
~yellow ~yellow ~reddish yellow| FP2e7
Toneth ot 4on 0.424 0.582 0.930 0.226
Appr. yield (1) 3.2 3.0 7.0 30.0

*  Fraction 4 is non adsorbed fraction.
**  Judged by ¢ Color Standard” (Japan Color Research Institute), and exhibited in
the form of Color-Brilliance-Hue. The names of their color was judged at pH 7.0.
*¥¥  E-value at the wave length of 400 mgt was measured on each fraction at pH 7.0.

8) Fr. 3 0BHORBELERL

Table 1 OFRIZOWT Fr. 8312 Fr.1 & Fr. 2 inhiEgd 2L, IRB L ERENICEEBL T
Y, Lo HR BEHBCEREINIZCPOEELRTIOLBHLNADT, BT Fr. 3 &
B OCTREM BT -1

D A4 B LI L AHBRESYEORE

Fr. 3 OBO—I% 5% Y UV ABKE T pH 7.0 ixhfl TRINZ 7 FARREL, FOKE
% Fig. 2 {TRL 7z, TREOERICIIFRASIIRAED DRI - 7045, BARTIE 264 mp R
HIZE—7 (E-value=11.22) (¢ 2RHEAEADHNDT, RERO TR - LABOFETE
ERAIBBRATCOVWTOR—R=7 02 } 737 4 ~ Tl otcb s ?, %D AMP, Adeno-
sine 35 X U Adenine DBEIMEH X,

TREB: %544 TRERYZ 22 BT, BEWME VAL OBBEY L SRERRT A HE
ERET L 7o BEMIIAEEMET = 4 >3 #gla0 Dowex 1, Dowex 2 @ RCIJ, RSO, ¥, RCOs
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Fig. 2. Absorption spectra of fraction 8 (Fr. 38) at pH 7.0. Fig. 2-A shows figure at
ultraviolet region, and Fig. 2-B at visible region. Their colors were as follows:

A-.-pale yellow, and B---reddish yellow

FE /2 ROH Bizid i d Rtk E XN T
[T EE & 7n » 7243, BRe Dowex 50W-X2 o HR
EH T LTRBESETHD, SRIEMER CHBER
FEHXE, ROTHEAWETETAL Y B CEH
12T & T & FHRERT B 2 L AR .
KEHEEYE: Fr. 8 © 5.11 % Dowex 50 W-X2 (H+)
(#8.0x125.0cm, 50~100mesh) D% 74 (5A) 12
1.0ce/rOPETHAL, BEaWE 7 7 A LFRTHK
FKEOAY FELTRES 0B, 2N-HCl &kl
TEDOHFHMOWI <7 FLEREL, 260my
EOBIERZIH R T SR & M - THBRE Bl O
BHE B Lo L LIEAD, EODLOFTED
RILR <7 FAE 276~285my & 310~320mp &
IRLBIBEBR Y RTDOTE, MFBHOBRZ~RY P
IZZhBoRAL LR 2 53E 2N-HCl o 5 A
BT M EOERCT L - T, ERHOY FITE
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Absorbance
[
[V,
A

220 260 300 340 mu
Wave length

Fig. 8. Ultraviolet absorption spectra

of fraction 3-I (¥Fr. 8-I) at

pH 1.0 (A), and pH 7.0 (B)



1964] B s KEBMA R O A LRI IE

HELBERLETICH T LA LIRS, OV FIEA 7 48RS KEL THb 0.2N-KOH gL,
B0 8.71 L LTEIRL 720 ZOWRFOEQYNIEIIC LMD HR EBIEIZ N FETR
%X+, 0.2N-KOH T#EHE:L T ##t % 560cc (pH=10.5) IZ#%HEL 70 (ITFZDifid Fr. 31 &
B9 )e @ Fr. 31 OO —HEFHBMERBIE T FHL THLRTREL, Toy oy 7HROMEIC
DWTHHROFFETR— =7 u0< Y 'F7 7 4 =T BB OBH 21770 - 724, BUCHEER Y
DHFEFED DN o7z T O AR T pH 7.0, pH 1.0 & L TUIRZ T I
BRGE LA, o fE S Fig. 3 (R TEY 260 mp AR OWUIEARILNS L T, 250~300 my
\ZAF T shoulder @ # BRI AEED BTz,

i) A4 vl ro~ 757« —2x% Fr. 1, Fr. 2 S0k

Fr. 3-1 0&F@EITIE703s Fr. 1, Fr. 2 3L 00 Fr. 4 %28 3N TWAHDT, ZTALYKRDGE
ToBiRZ L7,

FESLEIE: Fr. 8-1 o 550ce 2KT 2.30 WHKRL THEFD A Y 744 4 vifEs 0.2 L
T&Linh, 7 VEEEmkT pH # 2.2 (2B L 72,5012 Dowex 50W-X2 (K*) (¢2.4X62.8cm,
50~100 mesh) @7 7 4% pH 3.8 ® 0.2M-7 = > {7 ) B T EE(L L TH &, T ko
WiE 1.0ce/FOFETHAT B E, BRMILH T L LRI RERAY FEts THRESINZ, &
DH T LT EEOFEWR 21 TPy, U EHEE pH 4.25 © 0.2M-7 =>4 ) SRS F T &, 3
DORERBEO Y FOFERWTHEEERT 20T, ZhbD Ay FERgIERZE, With 7
AR 57 Fr.8 o3y Fiz pH 7.4 @ 0.2M-% 7 ) SEE T L, —hdiRismo ik
W 200ce & L CHIL72e (LATFZ D Fr. 311 &34),

iii) Fr. 3-II o3F @YDV TOKE

HaET N T Ao FEERAT Fr. 3-I1 ok 10 ce #5171 (Visking seamless cellophane
tubing) (279, JKGEAKIZ 48 B[], ZRTHEME 20 fEEOMEAGTT L T 6 BrEgE 4 BlHok L TE
Predid7ons, BHRMGLENShFIZREMIZRY, TORSAOBNIAEIZE 2 - v PRIEEMET
ﬁ) o155

NR=R=7 a2 I T77 14— LEOBENREDO—EBZOWT T F / — b« BFEE - K 4:1:2), 7
74—« TR e 7K (200:80:7T5) BLOT S/~ s 25 7 —)b sk (40:11:19) 3 FED Kl T

Fig. 4. Microphotograph of copper salt of colored substance extracted
from dark brown Hotate-kaibashira
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—RFTER— AT TR N T T 4 =R oteh, BRRCTROBELEACELY, #R )y
Fiz =V FY YR, BPB REPOYRISI €D L, WFRO7 07 b7 I a3 BEHO 2Ky b
MLEMO A KL %A, FRICHAL, FOMIIASERIEHBETH B HOIFEELRI -1
7 0%HEKERL BIEE LTHENBY o b 257 1 —% {7755 &, EEEME RE 0.7~0.8
DEHTERL, ZORA MY v 72 BPB #R PRSI 3 L ECPHESHEBAICEAL ), i
CRSEET DO ORFELILA ST

$FHEOFAM: Fr. 311 OBEOXE 10cc LFHITEIRY, FROERTKIIHLTENLIDDL
WHAT L o TEEOTAB LT o700 BIHI DBCH L < B L 2 KRILEADBRE ¥ iz THBA
BHIZ 16 SR L 20 bEEMEL, BrERAOEEL EEHIRY BRTICRL S - TRl
L, ROWTCHREFY 7 — 5 —TH See EBEEL 720 MTED T RELEREY 2L TN, &
RiTAS/—AeMA BT LY Fig. 4 CRTHREERGO BRERSTHL 0T, This
DTK-2F ) —AhbERREETHEL, #0.3g OFEHBRRELEL,

TIRZ 7 b BT & EEABEICOW TR L TRBOBNZ <7 FLEREL, Fig. b
CEORBRER U, BHHE 250~800 my (2233 T shoulder EH G, FEFTILBE
H7eRIEE A e <, — T REIZEANE D shoulder 2B BNY, 615mp fHEICY —7 AT K

1.5+ 1.5
1.04 1.0

@ ®

Q Q

g g

a 2

& (]

o o

2 2
0.5 0, 5

220 260 " v}g::ol.e!1 340 380 mu 380 460 540 620 e
gth Wave length
Fig. 5. Absorption spectra of fraction 3-II (Fr. 3-II). A, after dialysing, and B, copper
salt, and Fig. 5-1 shows figure at ultraviolet region, and Fig. 52 at visible
region. Their colors were as follows: 1-A-:.very pale yellow green, 1-B:-:very
pale yellow green, 2-A---reddish brown, and 2-B---pale yellowish green or pale
green
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M%ﬁ&%ﬂtoitﬁﬁﬂ%&movfﬁ%ﬁﬁﬁz&7rw&MEL,ﬁgS%:%@%%E%
AT

ﬁﬁ%ﬁ%@:ﬁﬁﬁkﬁﬁmovfpH&6w=&%)@NDT—N%@ﬁE%%EELTﬁﬁ
ﬁ%%ﬁ&otoﬁ%ﬁﬁNm510%MMm)Eﬁv,%0Vf4ﬁ%m%é&%k,%éﬁ%m
WER D FREEOR Ay FE L THBEIICBEL, TOEQHIO Y Fid=ye P v EE?
kBRBﬁ%@E%%K%%&T%otﬁ,@@MK@,:@ﬁﬁ%ﬁﬁbfﬁé?é3ﬁwﬁﬁﬁ
arhid & AR BRI St

iv) DEAE-&LT—ZX70% 757 +—ICL B

Fr. 301 oy cEET & Ak, AE (i) O/BRICE o TRTF FRO DD TH B LHEE
énémﬁotngLﬁ%ﬁﬁwﬁ%ugéa,:@ﬁﬁ$um§%ﬂﬁ®mmiﬁwm§%%%
REDLNENT, ThbEPERET B, FREPEOFECHELTRO L 512 DEAE-2ALv X
77 L AR ETIR 572

gEmusm e Fr. 8-T1 0% 100 ce 2 RTEOEE CAIZAEN L THIEL 20D, BHFUIH - TH
IR R S TR, W TRIET Y 7 — 7 —h T L T RS RO TEREME 0.4 g #37
COL DL EHEEERD 0.22g 24 LT pH 7.0 0 0.005M-4HE 2 Y AEENE 500 ce (TIEEL, &
Wi7e RO M E Lice Bz DEAE-+tLo—X07 74 (¢2.4x17.4cm) &I FAKD pH 7.0
O 0.005M-M B TR L L T ¥, S LTOMWETOE 1.0ce/r THALT, Bt
S o4 FEITHERO Y FE L TRESE. 844 Y LRMMMIRE ST T L, O-&Et
W pH 7.0 ® 0.005M- 351 0% 0.05M-#fk 7 V) B #)EK 21 %8 % ML T, 250~300my (2
T shoulder 2 A SMAME LI\ 20 7 T 4 LIFR -2 EAYD Y FiZ 1.0M-NaCl 5L
TR L, ISR OEIEE 0ce & LTEEL 7o (MTFZ @ Fr. 3101 LECT )0

v) fEmk

Fr. 3-II1 o 40cc #EHECEHY, MEOEHE CTHEN L TR L 7o ZOBDED AN
DT, CAREBL TG, BhN RSt BNl mERET pH 4.0 L, Thii#
L <R 00 ik B e L Ta v 4 FIROBEELER L, REWCHET 5L Fig. 6
VR R BN T TR IR DRI U e RIS R TRERE 2L T2, mOmEEL T

Fig. 6. Microphotograph of crystalline colored substance isolated
from dark brown Hotate-kaibashira
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IHEHEDD LRBATIEREAOTEBE L TELR. LALTED LBERIIAERL, BEL

TWBDT, HIREORIMC L DR/ZOER L BRETROEFY, BEIRBERALIDERYE

LTl olze T2 TRONAEAYORRIE L TKIZENL THERL, BURRMORIELRIE
Z Uteo BRANH T 2HEHEEE pH 4.0 OFHT T 0.2 s8N D 0.6 HOHEHATH Y, /-

PH » WAL T ICHEL M2 260, BT pH % 8.8~8.9 L FH - BE b FREEOILEIED

hihl, BEIFERLIEr 7. BORARRIZEL TER V7B CREREAL, pH 4.0 0 0.65
BRI B C RO L T, BEERN 0.6g Oi@e L TRH.

4) REHEEHEOMEIZOWT

Fr. 811 OFH 5 RO R L 2 BEHECOWT AHELHEL, I-TORKERRS
FHEEPRIRZ =7 A OREBE I, BIZEOMKSBPCOWTRERITR -7 BB EAHEY
ST BN - TSRO AR L ITRAOEE TENL THE L 20D, REFY 7 — 5 ~HNTE
BLUIBEREAY AL

D a@EconT .

EaMOAAEYEIRO FEOEE) 2L - TRE-Be-BELHEL O OBEL, ROWMEHERY
B7-, BN E AT reddish brown (3-6-14~3-7-14) % 7-iZ reddish orange (3—6—15~3—7—15) >3
B LSS5 &, pale reddish orange (8-5-17) J3% light reddish orange (3-6-17) D#&&k
ELTELALA, ZhZBELTETDIAELIZRESL7E ECRET ML TRHHE, BEYH
iz MR L7 v, reddish brown (3-5-14) J3% dull reddish orange (8-5-15) D& L TH
Biee T OELBIKCERIETH Y, # 50 {5ROAIZHEMT 3 & %13 reddish brown (3-6-
14~8-7-14) OKBEHE LI o1 TOREY BB - TENL THRIEL T, HORMHEHIZE
DOV, THEREF Y & — 5 —HCEHRT 5 &, BPARFEEEL reddish brown (3-6-13) @
TEFPRFBON e ZOLDOEH 40 FERECKIZERT DX ZBW L RFX @A L reddish
brown (3-6-13~3-6-14) OABEIELN DA, THIZAE ML TRECKLBRL TdL &, dull
reddish orange (3-T-15~3-6-16) % REIZ A & % - T, 500 fERREEL T dark yellow (8-5-17)
ThZ yellow (8-4-18) :7c ¥, FiZ pale yellow (8-3-19) J4=E pale yellow green (9-3-19) »%

Table 2. Color reaction of crystalline eolored substance

Reaction or reagent Color reaction Remarks
Biureii:’: Blue Same as protein and peptide
- Ninhydria® Bluish gray aS:i?ile as protein, peptide and amino
Brorg}z;gglx:)la)blue Blue Same as protein and peptide
Silver nitrate®® - Gave a white color Blig;? ;rr:;’n reduced substance which-
KIO,-Schiff's-HS0, = No reacted Difers from glucoprotein or poly-
é;?;nbggitgzrgx) I“Io reacted I’?g;f: from phosphate which shows
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19647 R s KEBMIEIN DAL EIIR

> T DABEE NI,

i) JEMCTESIKE)

REIRE EMEIC O\ T T & FiE pH 8.6 (#=0.05) Do J — Rl & TS R
kB E (Tl o700, BOESIBEMIEHL, FRaOE—TRREEM L7z, #bhizra<
77 AEHERMEREB L TTORSERE Lo L 25, BEEGOBIIRof R k=
b KU Iy BPB MECKIGERLC, RARHE, HRCEALT Fig 7 cRimEso<
FTZ AR, INBOT BT M T AREAKEEREORIRIVICHIGE T, XERELR
TCRE DO THEE SRR P 12 L 5 THEB L e o e T D ZOSIGORERY & LT Table 2 (TR L7,

Fig. 7. Paper electrophoretic patterns of crystalline colored sub-
stance isolated from dark brown Hotate-kaibashira.
Veronal buffer (pH 8.6, ¢£=0.05), 0.3 mA/em; 260 V-
210 V; A,Band C, 2hrs; D, E and F, 4 hrs. The strip
was reacted with reagents as follows: A, D---ninhydrin.
B, E- - -control, i.e., No reagent reacted, but heated. The
positions of colored band were apeared distinetly. C, F- -
bromphenol blue solution

i) Wgz <z b
RIRFE AT O\ CTHRIMBRI A <7 PLERIEL, TORBELFEREMEO 27 b2

Wave length (M)

3 4 5 6 T 3 9 10 12 14 16

T T T T T T T T T T T
§
-
a
¥
g
£
3
-
8
£
&

L 1 F 3 1 1 I 1 1
3000 2000 1800 1600 1400 1200 1000 800 600

Wave number (cm™)

Fig. 8. Infrared spectra of crystalline colored substance (below) and its copper salt
(above)
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LT Fig. 8 28 /re 272 L < BEMERED KBTI\ TR L O FTREDRILZ <7
PUEREL, TOREL Fig 9 Wl ARSI RICRIE S, IO 260~
800 my (ZE -~ THR1E7: shoulder AFEHH NI,

1.57 1.54
A

1.0 1.0
® 3
§ |
& 5
2 2
: <

0.54 0.54

g | T ) ) L] T L |
220 260 300 340 380 mu 380 460 540 620 mpy

Wave length : Wave length

Fig. 9. Absorption spectra of crystalline colored substance isolated from dark brown
Hotate-kaibashira. Fig. 9-A shows figure at ultraviolet region, and Fig. 9-B
at visible region. Their colors were as follows: A-.-pale yellow, and B---
reddish yellow

iv) BIKOBIOR—2—-270% 757 0k 5REK

L EDBI WA WARN TR - 1R, BREIhICEeWRINTT VROWETH DT AR
MR 57D T, TORRBNETERIT 500, FAYUOIKIBYE—~7 0275
74 —TRE LT,

MR EREGHEY 50mg ¥ 30 f5E0 2N-HC] &ZHENICERY, 100°C OERSH
2 10 KR > TR T o e ERTRCATRLFRVHL TRETCREZEL-OH, X
imz THO SREEZ T2y, CoREREICSEIRBL T MRS TERE BELTHREEL
7o

Re—R=7 a2 b 77 4 —: TORBHZOWTHERRE No. 51 2V, 75/ —)L « Eifk » K
(4:1:2) vBHBBEELTH RIS VST 74—, 72/ =L FTYE=TK (4:1) ¥ =R
B/, 757 —N BB K4:1:2) ¥ ZREPOBMER L THARIAR— =70V I'F7 1 —
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1964] BRE s KEBMIBIAOECFERITE

EfTlsotce MDA B2 } 7T LOMR 1.0,

ML =YeFYYRELI/ AT F | wre. i Leu. @

BEREOD 120, BEOT7 I/ BRHRR  Lys. ‘ val. fff

FOMOBETRICX R THEL, FENHE }

FENLOERME FOMBLBERML i 2.9

TREREITIR -7 H7AX=VIHROR 0.5

BE, £ VILBRRR « R R T —REY Gly.

ERARSS R THELEEHBAL Y, ¥ I x

PR T 1) , LR, FPR® |z i Glu.

T BRI TRERETHY, E-TH 35 i ko B

vE—N, 4VF~N, 72/ —-»’—i*yo{tg tnimovn A )

I Ehy, TWELEDE= oS oo b o o .
0.0 0.5 1.0

LY BV =5« Y7V —5REOLRE .
SMREDL SOy, FELSTY VL Fig. 10. Paper chromatogram of the hydro-

Iysate. Solvent system: First dimension

4YFVEESD Ly o) YREW L LR L (vertical axis), phenol-water (ammoniacal)
RIS & s, TR Enishotce £D (4:1) Secondary dimension (herizontal
R Fig. 10 ITRLAL 51D, a4y, A axis), n-butanol-acetic acid-water (4:1:2).

Yy, Py, FVvy, Uy, PLE Reagent: Ninhydrin in acetone
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BIPy, PLX¥=2ViBHEEREEERS3Z 8L, FAX=Y, VYR ohb8BOT7TI /R
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F I BAMEI R R 7 P AL 250~300 mp (Z43iR7s shoulder D LTz,
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FHRERZ S\ THERE ¥ B BERERAOEEIBER, | EHRAEIMTHER RATHRRC
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