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AlFEZ Qe FF 13 F79 70% 8 F2EL AR, o5 Fi3 TS §QY, AN oA
¥4, superoxide radical £A424, hydroxyl radical 2784, mitomycin CE 5% DNAC] A3H &4
N A LS ARE ARG, gL 42, &9, 9% € 3% =01t Ad4ds dAlsS =
AFgt Zst, linoleic acid AEAIBAIE o83 APANA BE AlB7t JAREE B W, E7] AP A
A sl oig JABPL FeolFH AT, ST BT} Superoxide radical 2AEAYL €,
UEZE, FF, FAElFNAM A velten, hydroxyl radical 2A84L £3g], A, o2 Au|FN =
Stk Mitomycin C2 HE¥ DNAS] 4513 &4 Wi AA@YES AR 29, ZE FFE°| DNAY A3}
3 &3 AT & JAeY, 53] 48, HAEOlF, UYEF, 55, AFY dAEAe] 3t o9 49
AFlA 8, AF, FEolF, 97t 398, (A3 oA, superoxide radical B hydroxyl radical &
AZA, DNAS 313 &40 g JAEY 5 P80 958 F5UL ¢ F I
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o weh A AEF, T8, TH7} 7T Y= phytochemical
o] A=A 715 tigt FAol FoAl HATh AEA 4]
FO 2 HE phenolic compound, alkaloids, terpenes, steroids,
carotene 5°1 THEAR! AA| 71 EZREA DAY CH, o
B0l 7HIE 4 87 Al AWdy 2 X5asel 22
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Fig. 1. The Shapes and Colors of Edible Legumes.

A8t Zxsle] dojd FE2E £35S dimethysulfoxide(DMSO)
o) £3IMA 200 mgm! FLEE THEo] 20°Col W% s}
WA ARGEIATE. Ag] ARS-gE slelAjeRe B SigmaAl(St.
Louis, MO, USA)IIA ++J3F33, X174 RF DNAE Gibco
BRLAHRockville, MD, USA)olA 7943153t
B 24, Oyaizu T WYY A3l FHo &
g2 24slr}. &, weEE 243 A8 20 WS 50 mM
A4 AFAPH 66)F 1%2  potassium  ferricyanide
[KFe(CN) ]9 14:12 E8€ &4 12m/o] H7kst o,
50°Coll A 208-7F ®ESAIZITEH WS ¥, 05m/e] 10%
trichloroacetic acidE Z7F3IZL 3,000 ipm 108-7+9] YAIE2ZE
B3l 2ozl el 0.1%2] FeCl, 100 Ws HojA et
%73: =AY T8, UV/VIS  spectrophotometer(V-550,
JASCO, Japany2 AF&8ld 700 nmollA1e) 3 =2 243150
AdFrel A &4, Linoleic acid model system2
o] &3t X kel A EIE 0.13% linoleic acid 3 ml, SF

o o

T 24ml 50mM SR PH 7.0) S5ml H AR 100 WE
cap tubed] %37 40°C incubatore} 10¥7+ Ry3r 5 24 3}

A¥3} A=E thiocyanate™ "ol ofeiA theFt 7ol At
wg- 100wl 47mi2l 75% EOH, 100wl 30%
NH,SCN 895 Y3 20mM®] FeClLE&HOR HAA[Fom,
HEgo| A LERd B = UV/VIS spectrophotometerS Al
43l 500 nmolA FEEE Z43ich

271 A% AR AR 3. E7 A7y
A AEZ o] ZA| T o]E o]&3) XAHE A e A
< F2 Ames 5 2 Tsuda 5] &g W] ujet Al&st
At Erle] HHL cardiac punching® 2 AT, AFY =
AQomM <l4F $2A . pH 7404 o]zl erythrocyte
membrane Bradfordd 2.2 thZ ] ko] 2 mg/miZt H%
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Yepat (1)

Vigna unguiculata
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= 5\] slo] —70°Cel BEast ARGt XA oA
Aol =R e tew 2t HEHoT | 8mee] At
1.2mM9] tert-butylhydroperoxide % 2FFe] A5E EFS
dhg- 1 mIE 37°ColAM 3087 wREFAA whE-ith. 7]
| TCAS} thiobarbituric acid(TBAYE HZ 5=/t 24 4% 4
0.11%7} =% FAHOR A7 F, 100°CAA 587 A
gaiinh. AAdE RS GARE AAT e F3=
Z UVNVIS spectrophotometer(V-550, JASCO, Japan)& A3}
o] 535 nmollA] 243153

Superoxide radical .4-7'] 849 4. Superoxide radical
2AEAe] 240 AFSH superoxide radical hypoxanthine-S
7142 xanthine oxidase® AM&-3sh= FAIA|2H (HPX/XOD
system)yS ©1-8-3le} A dAALH, AR ST spin rap
agent®!  5,5-dimethylpyrroline-N-oxide(DMPO)3 #H-3-A171 5
ESR spectrometer(TE-200, JEOL, Japam)Z A #alAth!) &,
AHedeke] AlBE 359 55mM diethylenediamine-pentaacetic
acid(DETAPAC), 15 /2] 92M DMPO$} 0.02 unit®] xanthine
oxidase?} £35S 0.1 M 2 AFN(pH 74HE &S 1ml

2 22813} ESR spectroscopyE 13 717] AA=AL o
<43} 7Y}, modulation amplitude, 0.1 mT; recording range,

J

e
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4 mT; recording time, 1 min; time constant, 0.1s; microwave
power, 1.8 mW; microwave frequency, 9.40432.

Hydroxy radical 2A484¢] &3. Hydroxyl radical £4%
Aol &4 AR8-E hydroxyl radical- Fenton §H&-'7& ©]&
alod Az o™ | superoxide radical 2AEGe] 43} Wzt
72 BAE FoZS spin trap agent$] DMPOS} WHg-A|Z]
¥ ESR spectrometer® AMSsEe] BRFSIATH? &, Adde
ANEZ 50w 03M DMPO% 50w 10mM FeSO,, 50!
o] 10mM2] H,0,9 &515k] 0.1 M UAF S5 (pH 74)08
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HA &8 200 W= 2A8Th. ESR spectroscopy®l] €] 27} 9 D&

hydroxyl radlca1_4 ee superoxide radical 73 A9} TYF

7171 FFzZ0X TR EZ7 3999 v|w. 74 TR/ 59 70% d9E FEE
Ab81A DNA &3¢ Uigt QAR89 34, DNAY 4l o] H.g3t 3MAEl BATE wimsls 1 7S AR &

) 229 $X174 RF DNAY 48 strand scission®.& Q1 AFe 2AFAY. T8 JHe Z2EL 27 100 pugolA

3] LERF= agarose gel AoIMe] A79Exe] Wl =4 smgrbA 7t sEEE WS W 298 E3E aAge

AT 02uge] X174 RF DNAS

100 mM<] mitomycin

Ct 0.5mM9] sodium borohydride ¥ 0.1 mM CuCLE ¥
3 209 WS Sl ml B 10 mg]

1N 7Hs¢E o

I3 AIZ T Wk
AR 1% agarose gelol] A719%F

A &S} $A 37°C,
F 9hglS IXTAE $39oz
3} supercoil JE}S] RF

I DNA®} strand scission®] A%+ RF II, RF Il DNAS &
FEigon, Zk DNAS] ATl k2 B4 AZEeirt Ul

Table 1o Azlste] Hlwal. F7
&3l 79 YdFo] AvtFHoR GlycineZol| &3k A
BT} o ARS wnyoH, JdEd f4F, 579 %Eﬂ"]
B3] 25319k, GlycineEol e Fodo] T2 -.4—1—01—'—.»]-
EUAIT s 2] FEje] 24
3::‘]'%_\':‘:]
AY e FHE Yeisith

£ojz|e] FAYS
R =X gsith. ZARE AR 2A 97 7R
o] ¥o Wi Hele

Ego]

ZoM = Phaselous—”“—"ﬂ

A% Gel Documentation System(Bio-ID, Vilber Lourmat,
France)°2 2 =431},

Linoleic acid 2¥3} 34184 e] vz, Linoleic acid A4
3} RUAE o83l FF e FEE AR 20mgel 2%

Table 1. Reducing power of 70% EtOH extracts from various legumes

Absorbance (700 nm)
Extracts
100 pg/u! 200 ug/u! 300 pg/ud 400 pug/d 500 pg/pi
Heugtae (Z8)) 0.1170 £ 0.0425 0.1497 £ 0.0400 0.3663 + 0.0428 0.6437 £ 0.0570 1.4590 £ 0.2741
Jeenuni-bean (F3E°]3-)  0.1743£0.0510 0.2427 £ 0.0569 0.6923 £ 0.1635 1.2580 £ 0.0920 1.9837 £ 0.0774
Peanut (8-F) 0.1447 £ 0.0492 0.1870 £ 0.0641 0.4863 £0.1179 0.7620 £ 0.0717 1.6580 + 0.0786
Namul-bean (&) 0.1530 £ 0.0795 0.1813 + 0.0993 0.4887 £ 0.0828 0.8233£0.1112 1.4707 £ 0.1810
Sokpiri (£H]2]) 0.2507 + 0.0654 0.3713 £0.1058 1.2087 £ 0.2968 1.8430 £ 0.2708 2.3957 £ 0.1656
Jeokdu (B+) 0.1943 £ 0.1101 0.2667 £ 0.1575 1.0253 £0.1108 1.6873 £ 0.1290 2.3300+0.1190
Backtae () 0.1130 £ 0.0278 0.1597 £ 0.0587 0.4223 + 0.0828 0.6687 £ 0.0982 1.3187 £ 0.1784
Yepat (%) 0.1810 £ 0.0961 0.2610 £ 0.1469 0.9227 £ 0.2590 1.6473 £0.2723 2.5270 + 0.3009
Nokdu (5-F) 0.1187 £ 0.0412 0.1430 £ 0.0278 0.4087 £ 0.0565 0.9383 +£0.1385 1.4000 £+ 0.1862
Dongbu (&%) 0.1227 £ 0.0230 0.1450 £ 0.0176 0.3870 £ 0.1062 0.4933 £0.1001 0.8593 + 0.1478
Chungtae () 0.1177 £0.0281 0.1520 + 0.0200 0.4123 £ 0.0900 0.7143 £0.1815 1.1817 £ 0.1066
Jebi-bean (R 0.1633 £ 0.0836 0.2153£0.1236 0.7583 £ 0.0944 1.3220£0.1413 1.8707£0.1716
Yuweol-bean (F-24F) 0.2060 £ 0.0572 0.3047 £ 0.0720 0.9653 £ 0.1373 1.5953 +£0.1583 2.3650 £ 0.1809
Values obtained through triplicate experiments are expressed as mean + SE.
Table 2. Antioxidative activitiy of 70% EtOH extracts from various legnmes in the linoleic acid system
2 days 10 days
Extracts
Absorbance at 500 nm % of inhibition Absorbance at 500 nm % of inhibition
Control 0.1036 £ 0.025 0 0.492+0.13 0
BHT 0.0552 + 0.0044 46.5 0.0879 £ 0.0020 82.14
Heugtae (Z-H) 0.0716 £ 0.0075 30.5 0.0835+0.025 83.0
Jinuni-bean (F:E°]F) 0.0664 £ 0.0061 357 0.0868 £ 0.025 824
Peanut ((8%) 0.0739 £ 0.0078 28.3 0.0966 + 0.034 80.37
Namul-bean (&%) 0.0786 £ 0.010 238 0.120£0.033 75.6
Sokpiri (&3] 2]) 0.0742 £ 0.0079 28.1 0.0889 + 0.026 81.9
Jeokdu (B 5) 0.0797 £ 0.0049 227 0.0820 + 0.018 833
Baektae (HE)) 0.0710 £ 0.0040 31.1 0.131 £ 0.060 733
Yepat () 0.0727 £ 0.010 29.6 0.0850 £ 0.022 82.73
Nokdu (57) 0.0697 £ 0.0042 32.4 0.0896 + 0.025 81.8
Dongbu (5-5) 0.0694 £ 0.0048 327 0.0901 £ 0.027 81.7
Chungtae (%3 €l) 0.0717 £ 0.0051 30.5 0.102 £ 0.026 79.2
Jebi-bean (A1HF) 0.0776 £ 0.011 24.8 0.0856 = 0.028 82.6
Yaweol-bean (+-43) 0.0720 + 0.0082 30.2 0.0869 £ 0.026 82.3

Values obtained through triplicate experiments are expressed as mean % SE.
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Table 3. Antioxidative activitiy of 70% EtOH extracts from various
legumes in the rabbit erythrocyte membrane system

Extracts TBA value (% of inhibition)
Control 3.3918 + 00656 )
Vitamin E 0.5726 + 00915 (83.1)
Heugtae (Z-E}) 5.0618 + 00656 (-49.2)
Jinuni-bean (FEo1E) 1.8657+0.1173 (45)
Peanut (‘9&) 3.8877 £ 0.1602 (-14.6)
Namul-bean (L}5-2) 3.6046 + 0.0707 (-6.3)
Sokpiri (£32]) 2.6714 + 0.0501 (21.2)
Jeokdu (B 5) 23492 +0.1203 (30.7)
Backtae (MEl) 42239+ 0.1120 (-24.5)
Yepat (<) ) 3.4328 £ 0.0956 -12)
Nokdu (55) 52219+ 0.0924 (-54.0)
Dongbu (5-3%) 4.9932 +0.0920 (-47.2)
Chungtae (3 El)) 41935+ 0.0714 (-23.6)
Jebi-bean (H|H)&) 4.1063 + 0.0383 (-21.0)
Yaweol-bean (++23F) 4.1799 + 0.0435 (-23.2)

Values obtained through triplicate experiments are expressed as
mean + SE.

AGsbEe] A AAEAE P30, A gL
o2 A FAEAQ BHTE Im % }9“0}31‘3} Table 2%}
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BHT &7l o3 oA &7} F7 ZXU«] A7l st
AbA o2 9k AFEAksE S8 F 109 AR A E
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o} IxjEE ARgsle] Alge] RIS ik JAEEE
AT 7 A8 2mgs VBT o dERTEe A
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RFAztele 2AANI = AT 29T 559 SH 2 S5
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ZE89 pro-oxidantEe] EF= o] 7] WEo® HAZIL o]
A 53] HWAEC) /e ARIE] et AAREE
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Fig. 2. ESR specrum of DMPO- O2- radical adducts.
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Table 4. Scavenging effect of 70% EtOH extract from various legumes on superoxide radical

Relative peak height (% of inhibition)

Extracts

0.5 ng/ul 5 ug/ul
Heugtae (Z-&}) 897595 (35.8) 531.5+24.5 62.0)
Jinuni-bean (F=°1F) 682.0+ 30.0 (51.2) 3130.0 £ 10.0 (77.6)
Peanut (4-3) 708.0+17.0 (49.4) 4445+ 115 (68.2)
Namul-bean (W-E3) 8035+ 125 (42.5) 203.5 +10.5 (85.4)
Sokpiri (F372]) 786.0+9.0 (43.8) 349.0+29.0 (75.0)
Jeokdu (3 %) 608.5+3.5 (56.5) 2715425 (80.6)
Baektac (El) 820.5+10.5 41.3) 867.5+ 115 (38.0)
Yepat (<11 2) 689.0+ 33.0 (50.7) 1095+ 1.5 92.2)
Nokdu (55F) 9575+ 135 (31.5) 536.5£23.5 (61.6)
Dongbu (5-%) 1023.5 £ 22.5 (26.8) 713.0+12.0 (49.0)
Chungtae (% €l) 781.0% 13.0 44.1) 7145+ 115 (48.9)
Jebi-bean (HVE) 1006.0 £ 24.0 (28.0) 812.5+25 (41.9)
Yuweol-bean (F+2F) 992.0 £ 20.0 (29.0) 7535+7.5 (46.1)

Values obtained through triplicate experiments are expressed as mean + SE.
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Fig. 3. ESR spectrum of DMPO-OH Spin adducts.
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3, A, Y, AREE 71% =R w2 GO 2A88S
Btk &, UEF A9, suguiel A E A 2A0Me

Ao E-3l2 hydroxyl radicals 7]7] ¥4 o=

DNA9] 41318 &) tigt JAEA] Hl=L. DNAJY
kg AkslA @Aake] £F ol AMAIZE wansformed cell® A
BAF)= tumor initiationd] WAHOE ALE)7] Wi ZF F
Z9o| £ F2Ec] DNAY 281 &35 JAE + A=A
gRE AR Hart Juh9 DNA AbsE &4l gk o4
B4 mitomycin Coll & Abshd &40 2 ©X174 RF
DNAc] 233k DNAS] strand scission®] ZA3 A3t
agarose gel Aoll4] DNAS A7|¥E% WelE AEE 43}
Ak, Fg, 40 vehd RAH, Asla &) €]t supercoil
ko] DNARF D RF 11, RF I Ael 2 83l =n AR
o] H7ke= ol9} 2& Fele] wWols AAEHA Hrh(Fig. 4, lane
1,2). Table 691 HE Azl o], Aol AR BE FF
9] &AM 47% o)Fe] A8y £ g AAIEAEe] A
23Ut 53] A%, FwolF, UET, 57, A7, SYde

Table 5. Scavenging effect of 70% EtOH extract from various legames on hydroxyl radical

Relative peak height (% of inhibition)

Extracts

0.5 ng/ul 5 ug/ul

Heugtae (ZE)) 1461.0+ 30.0 (19.4) 6250%7 (65.5)
Jinuni-bean FE°1%) 1384.5 £ 22.5 (23.6) 7550 £ 15.0 (58.3)
Peanut (*4-%) 17780+ 11.0 (1.9) 1065.5+11.5 412
Namul-bean (UHE-3) 1650.0+ 1.0 (8.9) ND ND

Sokpiri (&3 2]) 14485+ 135 20.1) 369.0+23.0 (79.6)
Jeokdu (F %) 14740+ 27.0 18.7) 6815+ 105 62.4)
Baektae (MEl) 1834.0+44.0 (-1.2) 1054.0 £ 38.0 (41.8)
Yepat (o] 2) 1984.0£19.0 (20.6) 7230+ 8.0 (71.1)
Nokdu (55) 21500+ 11.0 11.0) 1095.0 + 14.0 (56.2)
Dongbu (55 2481.0+9.0 (-2.8) 11280+ 11.0 (54.9)
Chiuntae (G #) 1598.0+ 17.0 (33.8) 7140 £ 13.0 (71.4)
Jebi-bean (A|¥1E) 1852.0 £ 44.5 (23.3) 739.0 £27.0 (70.4)
Yuweol-bean (F+2F) 2868.5+49.5 (-18.8) 1438.0+ 14.0 (42.5)

Values obtained through triplicate experiments are expressed as mean + SE.
ND: not detected.
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Fig. 4. Agarose -gel electrophoretogram used for analysis of
inhibitory action of 13 legumes aganist mitomycin C-induced
oxidative damage on DNA. 1, mitomycin C-treated control; 2
mitomycin C-free control; 3, Namul-bean; 4, Dongbu; 5, Heugtae.

t]

98% ool AEANE 2= Aoz Yepdt
ol 13%FS] T 0

Satglel] Wik Mg, Byl A s oA,
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Table 6. Effects of 70% EtOH extract from various legumes on
mitomycin C-induced strand scission of ®X174 RF DNA

Relative amount of DNA (%)

Extracts
RF1I RF 11 RFII
(+)mitomycin C 0.0 66.6 334
(-)mitomycin C 67.7 30.8 1.6
Heugtae (Z-E0) 36.1 61.1 2.8
Jinuni-bean (F=0]F) 70.5 27.3 22
Peanuit (8Z) 31.8 62.1 6.1
Namul-bean (L&) 70.4 28.1 15
Sokpiri (-3 2]) 66.7 303 3.0
Jeokdu (B5) 68.9 31.1 0.0
Backtae (HER) 53.0 443 2.7
Yepat (<) 70.5 275 2.0
Nokdu (55) 70.0 30.0 0.0
Dongbu (5-%) 50.4 44.7 49
Chungtae (3 &) 552 44.8 0.0
Jebi-bean (A1) 58.9 37.5 3.6
Yuweol-bean (F+43) 46.0 50.3 3.7
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Screening of Antixoidative Actmty of Legume Species

Seok-Hyun Nam* and Mi-Young Kang (Department of Biological Science, Ajou University, Suwon 442-749;
1Department of Food and Numtlon,, Kyung-pook National University, Daegu 702-701)

Abstract: Seventy percent ethanolic extracts from commercially available 13 legumes were made to investigated their
antioxidative activities by determining the reducing power, inhibitory effect on lipid peroxidation, scavenging activity
against both superoxide radical and hydroxyl radical, together with inhibitory activity toward mitomycin C-induced
oxidative damage of DNA. High level of reducing powers were detected in Yepat, Sokpiri, Yuweol-bean and Jeokdu.
Inhibitory effects on lipid peroxidation were found ubiquitously in all extracts examined when employing the linoleic

acid autoxidation system, whereas, only 3 legumes, Yepat, Namul-bean and Jeenuni-bean, were revealed marked
inhibition in rabbit erythrocyte-ghost membrane lipid peroxidation system. Yepat, Namul-bean, Jeokdu and Jeenuni-
bean showed great scavenging activities on superoxide radical, on the other hand, high level of hydroxyl radical
scavenging activities were demonstrated in Sokpiri, Chungtae, Yepat and Jebi-bean. Ubiquitous inhibitory effects on
mitomycin C-induced oxidative damage on DNA were found in all extracts tested, Among them, however, Yepat,
Jeenuni-bean, Namul-bean, Nokdu and Jeokdu showed the higher level of inhibition. Taken together, we could assign
Yepat, Jeokdu, Jeenuni-bean and Sokpiri, for the legume species highly functional on overall antioxidative activity.

Key words: legumes, reducing power, lipid peroxidation, radical scavenging, DNA strand scission
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