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FUCHE L 7o RECDOHEARFHE I 2 1 L 0 f7H
N, FEROBUKHEFERIC X 2 EERROSF
B & B FHOEANOKFEETH S Z &8
BSMizd i Lhl, Mikktagiskiic
B2 LREER D, HxORECELTiRE
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WRIREEEECH S, S5, AELARMLMNT
DERETESCHERET 210, 7Y v 7=
> OBREE R RMMEERCEAL, GEROEL
FIF % B 9356 b Mo~ = WE 2 B8 LIF
LTw3,

£Z3T, RAYAED7u~ X (BF4X),
FUMETA, TAFREOEEOHROPLEEAY,
HROPRELRAUCEWERDOT7 Y by 7 =ik
%, 7uv X EERSELDICHETRFESD,
TRAFRY YT OEEROECICH ZHKETH
Honnkdie, zoREH< »roRMAL &,
HADGHIZREFTCRPEL DD TH 3,
~ ARHEYIZT00E 2 FREIC b R, ZOH D80
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Y MY T =V OMERY, SEROAENES S
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ZUTHB BT,

Rz, zayt XaROEE, BHEE2T-7,
L7 a5 4 X300g 2BAL, Fonl %
SRR AP OERERYD, FROZRMETHEL 2,
COMEBEET T N—54 FXAD-TH S
AU NI T 4—, ROTHESRODS #
FA7uRNTTT7 4 —TRELE, S5ICHE
CEDAY I —T = k) VBENSTFA
RICEBRL 721, BETEEZEL, 7054 X
BEOTFAER2REAKERL L T18mg 72
(X23),

7 a4 XEROEE IEBRITIC L VHES »
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7 Mo FRENL LI CHEGERBE2E
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BTBIEMBHPY, THAY TV IERID B
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T NOEZEE%1T», BEOIMLIREL 72,
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47 < Xg  (Phaseolus) \ZTEHENS ¥ T,
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A (Phaseolus vulgaris), ~N=/NF 4 > 4% >~

XAD-7hSLyav b Y524 —

0% >~ 40% CH3CN A& (0.1% TFAR)

15% CH,CN Fr. 20% CHLCN Fr.

fHeaFk 450mg

25% CHaCN Fr.

30% CH4CN Fr.

HESBMODSHS LY OT R IS574—
0% > 40% RAAER (3% VAMSE)

15% E& Fr. 20% J& & Fr.

EJ=ES

Ifa%k TFAKE
185 mg (PEEE 98%)

25% A& Fr.

ODSHSLIESEH, WAMEE
TFABC Bk, RETRREZE

40°C

JRi#& = CH3COOH : CH3CN : H,0 =20: 25 : 55
3 By A ARKEHROBER R
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< AEREFEEEEY S AL LTHWT, %
ST L ERG 2T o 7. RIS EEK
lghlVOBFEREEEL LTHEHL, R1K
b B

S ABRICEENIEERSE, o=
HEEIROILEHRALLLT, B 2%
1 %HEEF A Y / —VEBR TR L, Develo-
sil ODS-5% 7 4 (4.6mme X 250mm)% fiv> T,
W3 %D v e EL20% ABKEBER (A
W B 72 b= Y V—7Kk=20:25:55) %
BAuTarliz,

74 XJ@ (Glycine) D= A FwiFhnd EEE
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ENZEFHEINC L VEELXA DD 5 2 L b3
Sipoiz, BB, 495 TR, BADT Ty I
WIERLAETORATY T =YV 3-7nay
FBEARTHo 72D L, 7XFTiIHNE
AT =URIBEENE ZLDHEL LI o7,
EBE, Y77 AFR1BITED LD, ThdT
N7 4=Yv3-Inay R eaEafiIRLE-
Tz, RADF I TEBYAEEDOT >V b7 =
VEBRRSAXRE, AT VBEHELTED
TEL, AR 5729 0.0003~0.02% DIERT
Boles L ET AT BB E, BEFIIS
DO/EBT v by 7=t s e, HEE
CHEECT XX 2HET 5L, REEOCHHE
FEVHELEEND Lo, KRETY IS
ZHV2DIE, EXPAT VW EOEBEND TR
KEADE,SHBEN TS Z LS MRS
Too E7z, FEEDT X F OBOEGH HAED
YOLYRVEHY, SHOBRES» TR,
BOOYavusdy s 3REK S ) aRS
BEMI2 %L, YYTBOLITIHEEICED
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UEDGHHRER LD, BEEOESECIEEER
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DEBLDT Y YT v EERI EHbhoT,
—%, YHTBOT X, o< AT b
VT ZVEBERPMBO TELI EbaroTz,
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®1 VABERCEINBT7 Vb ToVEZOER

Fi1 I ¥ A E i a o# EX-E
(mg/g dry skin)
74 A&
a4k Glycine max pla::3c Cy 3-glc 15.3
ruy4 X Glycine max FreE Cy 3-glc 15.6
Dp 3-glc 1.3
su¥4 X Glycine max i Cy 3-gle 20.4
Ve R Glycine soja Cy 3-glc 11.4
Dp 3-glc 1.3
e Glycine max Cy 3-glc 4.1
AV VR
KIESHF Phaseolus vulgaris s Pg 3-glc 36
Cy 3-glc 0.3
T RX5 R Phaseolus vulgaris ¥ Pg 3-glc 0.2
Cy 3-glc 0.1
Dp 3-glc 0.2
TFwI g~ Phaseolus vulgaris Bl# S Dp 3-glc 29.9
Pt 3-glc 4.9
Pt 3,5-diglc 145
Mv 3-glc 4.0
Mv 3,5-diglc 0.4
AE—NVVL YR Phaseolus vulgaris Pg 3-glc 0.3
TIVTAEE Phaseolus vulgaris Pg 3-glc 1.3
Cy 3-glc 3.0
Dp 3-glc 0.8
URE=EHE Phaseolus vulgaris Dp 3-glc 3.4
EREE Phaseolus vulgaris Dp 3-glc 3u3
Py = Phaseolus lunatus Pn 3-glc 0.3
Pn 3-rut 0.5
NR=NFA V5 Phaseolus coccineus de¥EiE Cy 3-glc 0.5
Dp 3-glc %9
KEZH Phaseolus coccineus Bl o Pg 3-glc 0.1
Cy 3-glc 0.1
Dp 3-glc 0.8
KENEE Phaseolus coccineus i Cy 3-glc 0.5
Dp 3-glc 0.1
Vavad
el Vigna sinensis Cy 3-glc 0.02
Yy Vigna sinensis 24 Cy 3-glc 0.01
TZ 9 TR Vigna sinensis 54 Pg 3-glc 1.2
Cy 3-glc 1.5
Dp 3-glc 1.3
ThYYY Vigna vexillata Cy 3-glc 0.07
TATYTY Vigna sesquipedalos Cy 3-glc 20.8
Dp 3-glc 5.2
TA¥ Vigna angularis db¥E Cy 3, 5-diglc 0.0003
TR Vigna angularis rEHL Cy 3, 5-diglc 0.01
TR Vigna angularis hEKE Cy 3, 5-diglc 0.01
WITT X ¥ Vigna umbellata HfE Dp 3-glc 0.02
AT
TAE7 I = A Lablab purpureus Pg 3-glc 0.01
Dp 3-glc 0.03

Bg: RN =D Y, Oy #T=P¥, Poi RAE=TY, Dpt FVZ4=D
Pt RFa=I¥, Mwi SIVEZ Y
gle: Zva vk, diglee $7vav R, ut: VF/VF
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6. TABET Y FT7ZrOHRBEREN

TYbT7=ViER) 72/ —NVIEERETS
ZEens, 77 RVFEEBRCHBIEESERT
&5, Lo, I Tk GRO B HE
Tholele®, FEAEHERNZD 1Y, &
B\, S APSHBELBMET VMY T =R
W, HRLE LBEDRBRERAN, Aui@
FRET3I-Z7Vay FT, BBREDKBEDOK
DERBIZRGNI=P Yy, YT, TNT 4
—Yr3-Fnayvreli, £B%%pH % 3,
5, £7003 T ISR L BERTICY) S — VL
FIRFICEEEL (4 X107°M), 3T°CTHEFTICERTE
Lo Sk TRILOETERHE L2 RYT 4
ZJarviro—nelThrazzuo—)VEHELT,
pH3 KB WL, 7> by 7 =3Bt 2R
TIEBGBY, BHTHY TV 3-Fna
YRR ha 70— &) BOHRBILEEEE T
5 enfrirote (BT, 9B, FHETIRMA
nbar bo— VX DBESEALL, BREE
EET2RELTESITRE LIV EFEZ TS,
72, ZOLIBRFHFBEHRTRT7 by 7=
BRELNTIRIZEAERBL 7Y A NI
2 TWw3, 5%, HOVBRAMEZRISICFEDOR
ELEOMELED ZLENDHZ EH2 5,

Toc N

|mw
Dp3-G N

#TI

Hi
Cy3-G

Pg 3-G

L
AT MMM

7. 329

Ty T = emEsRER g e LR
R %70 ORBERBCENT 2, ~ AFKA
FERNRIATo 12, 1EkDZ DHAFRFID L V= 2
RIS EN 3 aFRIOBEERTL, $HO7
YN T U EBEHEERE L, BHTH, B
BEDIER CHEEE STV R7XFOT7 Vb7
SVRRBBIT A ENTE, EROMEL TR
DYT7=oTHDLIEEFIDTHSMLIT LT, &
NoDFRERE S L IC26FEDMEPERDEL 2
RACEENIAFELZOEEE Y HPLC T4
M Lize = A ZMOMEY & e~ EFLUSN DRSO
EEEMEL, MEEESHEER EL I
»5, RAGKOMBFELE L TLEETHSLE
Kz, BEEARE, YyE5FY /) I—D8A»S
YBOTEATHEZLBHL AR ST, &5
Z, HEEL MR T Y by 7 = ObiEg it x
ANz L 25, BREFRP TR D EubiEL
REETRT ZEBHL I IR 5T, 5, S5IH)

ROBWT v by 7=V OBR, hoifior
ERED T B & UHEE L BAEM: & OBIfR 2 &
FICREBAL TWTE, 7> by 7 = 2 Eisae s
RAEGHE L TRILSFAT 2285 TE % L
%25,

(D pH7
pH5

B pH3

0 25 50 75

100 125 150 175 200

32 hO-ILICx T 2EEE (%)
B7 ~AERICEEIET Yy 7 = v OfiEtt
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Legumes are cultivated world wide and very important food crops. Some of their seed
coats are colored and the pigment from red to black are mostly due to anthocyanins.
Recently safe food colorants have been desired instead of synthetic azo dyes which
possesses crucial toxicity. Anthocyanins are the most suitable one for the purpose because
the color of edible plants, fruits and vegetables, are mostly anthocyanins. Furthermore,
antioxidant activity and other biological activites can be expected with anthocyanins.
Thus, we isolated the anthocyanins from various coloured legumes and measured their
antioxidant activities.

The structures and the contents of anthocyanins from 26 kinds of edible legumes’ peel
were elucidated. In scarlet bean (Phaseoluse coccineus) delphinidin 3-glucoside was deter-
mined. In sultanipya bean (Phaseoluse lunatus) peonidin 3-glucoside and peonidin 3-
rutinoside were isolated. In black turtle bean (Phaseoluse vulgaris) delphinidin 3-glucoside,
petunin, petunidin 3-glucoside, malvin and malvidin 3-glucoside, were determined. We aiso
succeeded in isolation and structural determination of the anthocyanin from adzuki bean
(Vigna angularis) as cyanin for the first time.

Antioxidant activities of legume anthocyanins were measured using Rodan-ferric
method. In acidic solutions cyanidin 3-glucoside showed a strong antioxidant activity. But
in weakly acidic and neutral conditions anthocyanins are suddenly decolorised and have no
activities.

In conclusion legumes would be an efficient source of anthocyanins for food colorants
endowing with muiti-functions such as antioxidant activities and other functions such as

anti carcinogenic, and immunostimuiating effect.



