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Abstract

This study was conducted to investigate the isoflavone (daidzein and genistein) contents, and the antioxidative and
fibrinolytic activities of red and mung beans. Daidzein was not found in either the red or mung beans. The
genistein contents of the red and mung beans were 40.7 and 27.8 mg/kg, respectively. Both samples had very high
electron donating abilities and SOD-like activities. Fibrinolytic activities were not detected in the crude mung bean
extract, but fibrinolytic substances were purified or activated under various pH conditions and with heat treatments.
With heat treatment at 100 ‘C for 10 min, the specific activity was increased 4.61 fold. This study revealed that,
although red and mung beans were poor in isoflavone, they could be good sources for functional products due to
their strong antioxidative activities and heat- and acid-resistant proteolytic abilities.
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£ AN AER ASH BF STE FIFES
20009 108 F¢3 A% AFAEAN FUsAt
Daidzein, genistein, flavone, butylated hydroxytoluene
(°)3} BHTZ X7)]), diethylenetriaminepentaacetic
acid(e} 3} DTPA&} 3 7|), Trizma base, pyrogallol,

st 4 dd8s €4

1,1-diphenyl-2-picrylhydrazyi(¢] 5 DPPH&} E.7]),
fibrinogen, plasmin, thrombin, bovine serum albumin,
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=9 fuj= HPLC 5g9¢ FisherAl A Fo|Y AL,
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3. Daidzein ¥ genistein &g

Daidzein¥} genistein g 22 Franke 5%9).
QR FZste AMgSETh olAEHRES F
As AAA FA AT A7 2 goll 96%
40 mLe 10 mLe 10 N HClg 7tskar 10
sonicatingdlt & 3A)17+ B¢ & 23519k 9%6%
gz e dd 59 2 BA 57 Al
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25

2 EET A3}

BHT 0.05%% W& % % 20 ppm¢ flavone &
FFAES AxSAT FEES YA F A%
(Whatman No. 2)3}3L ethanol% 7}sked 50 mLE %
Z9t}l. ol & syringe filter(0.45 ym)E t}A] oH 3
%, HPLCE A}g5}a] Table 13 L 27z B
Astgnh 2 AE 2R FESHFEFE AW E A
Fsolo] BFHE TR, AXFTE 7E2E BA
st T

4. SOD FAIEN 53

SOD(superoxide dismutase) FAFEA S 4 =79
e wdsd AgdAc A8 B2 1 gl 1
mMe] DTPAE 333l 55 mM Tris-HCl buffer(pH
8.2) 20 mLZ 7}3t 1083 A st FEHAI L

Table 1. Conditions for isoflavone analysis by HPLC.
Items Conditions
HPLC 9012, Varian Co., US.A.
Column Nova-Pak Cj;s reversed-phased column, 150%3.9 mm, 4 ym, Waters Co., US.A.

Guard column

Adsorbosphere Cjs direct-connect guard column, 10X4.6 mm, 5 ym, Waters Co., U.S.A.

Detector 9050 UV detector, 260 nm, Varian Co., U.S.A.

Autosampler Al-200 automatic sample injector, Varian Co., U.S.A.

Mobile phase 10% acetic acid : acetonitrile

Composition of mobile phase 77 : 23 — 30 : 70(linear gradient for 8 min) and then 77 : 23(for 12 min)
Flow rate 0.8 mL/min

Sample injection volume 10 yL

Sz s A A 197 A35(2003)
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Table 2 Isoflavone contents(ug/g, dry basis) in red
bean and mung bean
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Table 3. Antioxidative activities of red bean and mung
bean

R Isoflvones Electron : i
Samples Moisture (dry wt. basis, mg/kg) Samples donating SODfike activity(%)
) Daidzein Genistein activity(%) for 1 min for 2.5 min
Red bean 12.5+06 ND 40.7+4.1 Red bean 90.0+0.1 91.5+1.5 86212 (942%)"
Mung bean 14004 ND 27.8+54 Mung bean  84.6+13 92.1+00 86.8+15 (942%)
t-value - - 3.31 t-value 72 1.6 0.2
ND : not detected, * : p<0.)5 Values are Mean=+S.D. of triplicate measurements.

Values are Mean=+S.D. of triplicate measurements.

gz #3832 A 199 A]1332(2003)

A Gloss, * : p<0.05

- 266 -



Z:}

284 -
A E7} 271519 cHTable 4, 5). o]& A|&%= 36°Cd
A A BADINAE BHE5E AY RolA gt
7 15A1zke] AvEA 249 @4de YEiE 5
oldE RAsd, ot FAENIE AdAAA A&
fEeoz oA FRetvy dWF hF YA
d B2 &R 2 ¥l 47 b2t 7 2%
o W tFolE 5~6709] trypsin inhibitor’} £
2 =L, lima beandl & 67] e A2 YR
o, ol AdfAlEe &, &, i g g3
Bole Ao G

Table 4= €3 =% F2E9 pHE ZHso &
AENEE S 8T AFolvk. FABHEZH T
&3t Je AR AR AHPES FEHL
2 AA A 299 pHS 648 23T %
18A1ZF B¢ @A A, Ao Ego] ¢l
AP 2 vy E 84& Hoen, pH 30082
ZHA 8% 7kt 559 29 pH 649 3.0

oz ZFA BE H@Y¥Er Erretg ey pH 3.0
A& pH 642 &4o] A vehstth
olaZTE FF¥ F sy FHoA v
A fFARG FE JERE o
9] pHE 3002 XA® &
3 pH 802 AzF F

ol

AN

g -

SFE]

9] ALHELH L BEIoAe wBEd=st A
Z71s wtd, pH 64 23 9 XA &4

240 AW AT LHATAANE 4BHYTGT
AR, mepd Bl Sojgls FREAEL

@40 2 W opiz MTA ZANNE AF B
298 gA% 4 AT Fig 1& 2L 452 2

AAYF ¥ plasmin 2.0 wnit(7h )} o] HH T
o2M LAHAL AR 5 YEE & Aotk
dxa ARE LY, B3 XF 2E 100C
oA 108 HelAl 7g B4l I, T thgo] 55T
oA 30%, 100CIA 308 o2 {AG &4
Btk 53 958 T/ BE 100CAA 108
A A 55CA 308 Hag Aol vlE FAL
giol F718 ROz nFo] ¥y} =T AP
AgPe Aol Wt Aol ATy F 5
v 100ColA 308 BFEF dAgE o
seRe wye zgFozm BH Ast
P GAA B Aol Eoldurdt
=T BT 100CoA 3087k 3
A gyo) A&
HgdEs} o 2 A
A ol

o]

oo & 5o

=

Az

=

—

o
O

209
e

==

e ot S
&
o
o g
to ox

Table 4. Fibrinolytic activities and specific activities of water extracts and their acid-treated samples obtained from red

bean and mung bean

Crude extract: PH control
Samples xiracts pH 64 pH 30
Enzyme activity' Specific activity’ Enzyme activity — Specific activity ~Enzyme activity ~ Specific activity
Red bean ND ND 1.540 (0'04;\ 1.809 (()'mi
0.061 0.035
X 02 . .4
Mung bean 0.891 0.026 1.763 2.35) 0.403 (1.35)

Data from triplications
1 : plasmin unit/ml., 2 : plasmin unit/mg,
ND : not detected

A : purification fold

Table 5. Fibrinolytic activities and specific activities of water extracts and their heat-treated samples obtained from red

bean and mung bean

Heat treatment

Crude extracts

Samples 55°C, 30min 100°C, 10 min 100°C, 30 min
P Enzyme Specific Enzyme Specific Enzyme Specific Enzyme Specific
activity' activityz activity activity activity activity activity activity
Red bean ND ND 1.580 ?04)? 3.086 (()'11;; 0.628 (()'02)9
0.058 0.120 0.035
Mi be: 0.891 0.026 1.491 2.4 0.
ung bean (2.23) 50 (4.61) 379 (1.34)

Data from triplications
1 : plasmin unit/mL, 2 : plasmin unit/mg,
ND : not detected

A : purification fold
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Fig. 1. Fibrinolytic activity of plasmin and extract of Fig. 2. Fibrinolytic activity of plasmin and extract of
acid-treated(pH 3.0) red beans heat-treated red beans
A : plasmin(2.0 unit) A  plasmin(2.0 unit)
B : crude extract B : crude extract
C : pH controled(6.4) red bean C :55°C, 30min treated
D : pH controled(3.0) red bean D : 100°C, 1Omin treated
E : 100°C, 30min treated
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