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Polyphenols were prepared from seven kinds of edible
legumes in the family Fabaceae using a two-step extrac-
tion with 80% ethanol and 70% acetone. The resulting
polyphenols were compared for antioxidant and inhibitory
activity on a-amylase and a-glucosidase. Adzuki bean
contained the largest amount of polyphenais, followed by
kidney bean, black gram, black soybean, green gram, and
soybean. Antioxidant activity was significantly correlated
with the concentrations of monemer- and oligomer-type
polyphenols. Polyphenols from peas and soybean were
mostly of the monomer-type and had little inhibitory
activity against glycosidases. The oligomer-type com-
prised 87-76% of polyphenols from Adzuki bean, kidney
bean, and black gram. Extracts from these legumes
showed antioxidant and glvcosidases inhibitory activity.
Palyphenols from green gram and black soybean poorly
inhibited a¢-amylase but effectively inhibited a-glucosidase.
Legume oligomer-type polyphenols inhibit both a-amylase
and a-glucosidase, but monomer-type polyphenols possess
mainly antioxidant activity.
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1. EBAE

(1) A7« ./ — VO & aE
CAWEEIEEO VignalB; 37V a2 + v (black
gram, Vigna mungo (L) Hepper), U a# b¥ (green
gram, Vigna radiata (L) R. Wilcz.), 7 Z#* (Adzuki bean,

~ Vigna angularis (Willd) Ohwi et . Ohashi), 2 fEf®

Glycine |& : B4 4 2 (black soybean, Glycine max (L.)
Merr), %4 Z (soybean, Glycine max (L) Merr.), #hiz
= v Fo (pea bean, Pisum sativum L) &1 v/irv=#
{kidney bean, Phaseolus 'vu@gar'i_s L) o THEEoEAY
FAEV . SETHEM 12 LT 2mL © 80% (v/
v) T4/ —ARMAT, BERESICED, BHTOH
REHIE L 7o, BECEC 0% =7/ — L EATRINL, Ffo
RS ST, Bohi LEE80% (v/v) =4
J =M E L, O TERBRERD T0% (viv) T
€ b yAMATEER 3EHhH L7 80% (v/v) =4/ -
Vil & 0% (viv) T b IR E AD S TRER
E, BEKCERUCHERY 72/ -vEE L 1
U7 s - VREREEKCEEL L YA ¥ A 4 HP20
715 4 (15X 40 mm, =F{L2) BB L, BEKIZKSE
HTEERy v HERER ¥/ TR T =
J—EERESE . B LTy s - VRIEBEER =
/= b TEMAL L 72 Sephadex LH-20 4 5 & (15X 40
mm, Amarsham Biosciences) ic8{&L, =%/ —i, X
§ /=N, 60% (v/v) T Y (&50mL) OIgEL L
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(2) THICBESRTEVEITRI R O EE

CHEV 72/ —Da-T 35 —¥ioHdT 3 in vitro T
OEEIMFIE G, BFOL 3 AT L2, 625
05% (w/v) v 7 v-0lmol/L U YBEEF F & Asty
7 v — & (pH 6.7), 50pL @ 0.1mol/L ¥ »E+ + ) 7 A4
Ny 7y — (pH BT, 125uL © 1% (w/v) L+ Y o
LB ERES LAEERESmL BLORY 7 2/ —
WVERE 20-100pg/mL BB LR ) 7 =/ —WIkKiE
W 2pg/mL@a- 735+ (EC 3211, SIGMA)-
O.tmol/L U »Bg )9 428y 7y — (PH6.7) HHD
FEBESHE (R 7=/ —-N/TI5—-¥EEH &, 24
FRITCTIONE 714 vF 2= Li 200uL &R
Y7 =/ —N/T 37— EREREBEEERICINATITC
T 10 SSRGS 40t 12511 @ 2mol/L 7kER{L+ + Y
U LKBHEIA, RIBEELL 1250 © 1% (w/v)
V= ey U FLVBIKERCE A Cigk L, BRkdT 10
SfEINER, 540 nm DOUDLED oETER (D-7 a3~ 2%
HNE) ZEEL, a7 37— EFELIMGIREER 2,
HERY 72/ —NBa- YV —EiIEwd 3 in
vitro TOEMIIGIERE, T oL 2Kl L', 50
Lo0dmol/L A7 3—2-01mol/L ) ¥EE+ 1 vas

Ny 7 e (pHET), 626uL @ 0lmol/LY »B+ + U

W LNy 7y — (pHET), 125ul & 1% (w/v) #{L+ b
o LAKEHEREG L EEBHISmL BLUHEY 7 =
/WA 04-10pg/mL KKEB LR Y 7 =/ — K
L 02U/mL Ba- 7z vy —+ (BC 32120, 4 Y
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MATREEIE S ¥7z. 125pL @ 1% (w/v) ¥= b a+
U7 VBOKEREA, Bk T 10 SRImE, 540
nm QOUSHED 5 BTHESE (D-7 03— 2 HE4E) 2AIE
L, a- 703 v 4 — BTEMISIER A B L 7
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TAFD80% 18 /- iHIic X D 3132009 mg/g
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Table 1 Polyphenol eontent, antioxidant activity and polyphenol concentration‘which inhi'bité a-amylase

or e-glucosidase activity to 50%

Total polyphenol!

Antioxidant activity

50% inhibition concentration (ICs ppm)*®

Beans (mg/g powder) Ratio® (%) (pmol/g powder) a-Amylase a-Glucosidase
Black gram 4.89%0.04 (24 : 76) 16.79+0.63 9.7 1.4
Green gram 2.48+0.03 (40 : 61) 7.44%+0.57 >50 : 3.8
Adzuki bean 9.430.15 (33:87) 31.60£0.30 13.5 0.8
Pea bean 0.59:£0.02 (77:23) 0.9540.19 " ND ND
Black soybean 4.08+0.05 (55 : 45) 11.26:£0.45 ND 4.9
Soybean 2.15+0.05 (79 : 21) 1.23+0,20 ND ND
Kidney bean 5.01%0,07 (28:72) 21.70%0.21 20.6 , 1.2

'Polyphenol content is expressed as milligram of {+)-catechin equivalent per gram of seed powder.
*The ratio of polyphenol in 80% ethanol extracts and polyphenol in 70% acetone extracts.

3 Antioxidant activity is expressed as ymoel of Trolox equivalent per gram of seed powder.

*1Cs : Polyphenol concentration which inhibits a-amylase or q¢-glucosidase activity to 50% .

iND ta-Amylase or a-glucosidase inhibitory activity could not be detected,
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Black gram Tahle 2 Antioxidant activity of LH-20 fractions of
Groen gra [ edible legumes
Adzuki bean| Antioxidant activity (umol/g powder)!
Pea bean| Beans Al B* ct
Black soybeant Black gram  3.5310.20  5.74£0.20  7.52:0.27
Soybean] Green gram 2.060.23  3.90£0.32  1.49%0.13
Kidney bean| : : . : Adzuki bean 8.20x0.08 13.99+0.14 0.41x0.11
0%  20%  40%  60%  80%  100% Pea bean 0.9510.19 ND ND
Black soybean 6.37%0.30 4.65+0.18  0.24%0.01
A:OEthanol fraction B:EMethanol fraction C:160% Acetone fraction Soybean 1.230.20 ND ND
) Kidney bean 5.8710.07 13.34=£0.14 2.4940.03

Fig.1 The proporti_on of the polyphenol which is
included for 3 fractions separated by the LH-20
column

3, rowy 7 AEMEL 31.6pmol @7 X%, 21.7umol
DA VEYIABLOBBpmol @I 2 N 27 KU TH
b, Ty FoRFIZDENLRBEVWEDOTEH - 12
(Table 1). EEEDEY 7 = » — i LB LG & DB
BERE~NE A, BOLEOMHBMRR (R2=09272) MiEH
(2% g% bl :

Takahata & 225 4 4 AEEOCHEY 7 7 — b %
Sephadex LH-20 #7 5 2 T4HEL, # ¥/ —VESE 60%
TEFCVESIZBELTCER ) 72/ —LOHEEEL
MALDI-TOF-MS 2BV THEI L TWwaY, Feld, S8
RY 7=z ./ — % Sephadex LH20 48 7 At kbh#
J=ly, AE =N, 80% T TEEL, IHAE
cE s e—FIRY T/ — N, B: BESEEY) 7=/ —
N, CEESERY 72 —VEICSEYY L, Th
LOEESEEELLECA, TAF, Avirv<a, a7
DaZz bty ITv—MBEY 7./ —DElE (BHEYS
+CHE4) F99% 6 63%, =7 b Ehid 39%,
BYAXCR1T% Th-7- (Fig. 1), £/, A v7v=2
EBESOHEGHEEL, I7Jas v BESECH
a1 208E, TAFREOREGH2:L, Va2 bUT
231 EERL, FNTHICEENED SN i
7N e ruTR, CESOSESKEA Y I —0$Y
T/ NBELETNTHWE L, mv iy, &4
X, BYA4Z0oR) 72/ — Ve, v —BIH#) 72
J —USKEAT, ey FoR Y4 XTI 90%LIE
MWENTH - o, .

TOLAIABELS A, B CEADRBLEKIE, v
Fo, ¥4 X, By4 XT3 ABSPEGEESSL,
OCEETHEBES (Vas by, TRXE, A5 v=Rr)
HLCRCES (229 a2 bo) HABESED LBV
BelbiEtEA R L, £/, TV FY I BES® CHEHSE
CBEASENS (Fig 1), fhoFEAY 7 2/ —AD AL
WA SR LR S iud: (Table. 2). 7z, T8
FRENOESICESEALHE) 7 2 / — VB EFERLIERE

! Antioxidant activity is expressed as pmol of Trolox
eguivalent per gram of seed powder.

*The elution A ; ethanol fraction, B : methancl fraction
and C ; 60%-acetone fraction of the LH-20 column.

ND : Antioxidant activity could not be detected.

- Ofici, A5 RP=07382, BE4Y ; R*=0.9656, CH
4 RP=0.9565 &FWIEOMBBEMGRSED S

2 THEEY 7=/ —NDa-T 15— ¥FEEBLTa-
T3 vy —EiERICRIE T EE

-7 35— €T ETHERY 7 =/ — O TEME]
FERERF LI ECh, TRF, A ver, a7
S hURSHBLALE) 7 -, a-T 35—
ARSI LA, Va2 by, &4 X0 2 NEIHTEE
ERE M7 (Table 1), a- 7 3 5 — 15 509 1|
BE (Cs) @&, 7279 =229 T97ppm, 7T XFT I35
ppm, 4 ¥4 » = 4 T206ppm TH -7z (Table 1), F
fo, a- 703 v ¥ —EEROMRMNEL S hit0iEd, TX
oA v veA, 2 Vas kv, Jad iy, BYA
ZHROR) 72/ —~VTE, v FUBLES A XK
id, BEEEEIED SNt a- I V2 vy —
YIEM 50% MEHEE (ICx) &, T+, A ¥ r=i,
3702y b T08ppm A S L4ppm, Y a s FUBL
VB4 T 38ppm 5 49 Ppm T 72 (Table 1).

%7, Sephadex LH20 45 Ambx 4/ — L THHL
FABSEFCE e —BR ) T2 ) —ATHLH, a
7 35— EEROIHIR W o SET A RERALT T
Hotn, UL, FiA)VT=—BRY 7/ -LTH5E
BESE P CHEHSE, a- T 35— HiEHOINEIHEE L
v oiss (Table 3). Z-jalkEic, A BSOE, = —H
B 7/ =N, a- Zva vy - EEEOME G
EAEBEDLONTh o, AT -ME Yy 7=/ -
FEETABESBLUCHEHSICE, a- Fvavy—+¥
EHEOMEIE L ED S (Table 4. TIEET A Y
7 = ) —LHSRT a- Fva v 8 — RO, A Y
Te—BFY 7 2/ - WOEELEEERSED R, &
E£U7I/Hwﬂ%1m7£5—€$;dm5wq
o F - BEREOIEIE, Ay e —FE Y 7 e —ILiTE
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Table 3 a-Amvlase inhibitory activity of LH-20 frac-
tions of edible legumes

Tahle 4 a-Glucosidase inhibitory activity of LH-20 frac-
tions of edible legumes

Inhibitory activity (ICsy ppm)*

Inhibitory activity {1Cs, ppm)!

Beans Af B? C? Beans A B? : Ct
Black gram >50 2.8 2.5 Black gram 2.47 0.22 0.086
Green gram >50 9.4 — Green gram 4.18 0.52 —
Adzuki bean >50 2.2 1.7 Adzuki bean >5 0.22 0.04
Black soybean — — — Black soybean ND {.46 -—
Kidney bean >50 2.0 — Kidney bean >5 o 0.24 —

YICs ¢ Polyphenol concentration which. inhibits a-amylase
activity to 50%. .

:The elution A ; ethanol fraction, B ; methanol fraction
and C; 60% acetone fraction of the LI-20 column.

—: Not examined.
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Y 7 =/ =T EHTEE LB & OIS _E SRR ER
OMERE%#RT Al DS 5 L &5, fEROMIGIES S
B, BERGERARETHIENS 2 LHERL TS
BEHIEEN A ) T —RAY 7 = s —VOFEHTHE
BIZOWTHE, SEEBHTAITETSH 5.

3. E '

TEECRAGE,S80% 15/ -~ NET% T Y
ERV 2BRHIC IR T 2 - VSRR T,
B LSS, a- T35 —F¥BLfa- Sz v d—EiEk
T AU EA AR L, £ 7= s —ASBOSL
2, Bl 7 X+, 4 vrves, a20as by, BY
AZ, Vald b, F4XTH- 708, BTORNCRER
BLEOBREIEHL AN LkL, EE8H0E/
BB LOA VT BB T SR SRS

SRR ER AR 5

'ICso : Polyphenol concentration which inhibits a-gluco-
sidase activity to 50%.

*The elution A ;ethanol fraction, B; methanol fraction
and C; 60% acetone fraction of the LH-20 column. )

ND : a-Glucosidase inhibitary activity could not be detected.

— : Not examined. -
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