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Abstract

The antioxidant activities of methanol extracts of twenty one vegetables were tested using the method of
1,1-diphenyl-2-picryl hydrazyl (DPPH) reactivity and TBARS substance assay in vitro. The methanol extracts
of the leaves from three plants such as Aster scaber, Chrysanthemum coronarium, Petasites japonicus were
found to be the most effective on DPPH radical scavenging activity. The next effective ones were the leaves
of Capsicum annuum, the peels of Ipomoea batatas and Solanum tuberosum, the stems and leaves of Ipomoea
batatas, the leaves of Solanum melongena, the fruits of Solanum melongena, the green fruits (seed) of Capsicum
ammuum in order, and the others did not show a con51derable actxv1ty When tested on lipid peroxidation using
a lipid peroxidation generation system mediated by H202/Fe”’ in rat liver homogenates. the peels of Cucumis
melo, the leaves and the fruits of Solanum melongena, of Solanum melongena, The leaves of Aster scaber
and Chrysanthemum coronarium, the stems and leaves of Ipomoea batatas and the peels of Ipomoea batatas
were found to exhibit a good protective activity against lipid peroxidatian in the order of effectiveness.
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Table 1. Methanol extract of 21 vegetables and their radical scavenging effects of the methanol extract on DPPH

. Dry weight Total ex. Extract Sample o ICso
Common name Scientific name Part used (g) weight (g) rate(%) concentration {mg) EDA% (mg/mL)

36.8 96.47

Korean melon  Chamoi peel 16.12 11.24 69.7 3.68 59.32 0.84
0.37 44,72
81 86.25

Eggplant Solanum melongena fruit 26.06 8.62 33.1 0.81 51.49 0.54
0.08 42.41
45 89.69

Eggplant Solanum melongena leaf 20.28 7.05 34.8 0.45 52.36 0.29
0.05 40.63
9.40 74.45

Pumpkin Cucurbita moschata leaf 20.75 351 169 0.94 49,94 0.96
0.09 40.26
13.20 65.34

Young Cucurbita moschata green 76.52 33.70 440 1.32 4494 234
pumpkin fruit 0.13 41.06
14.40 81.43

Y‘zi‘.mhg Yulmu whole plant 25.87 8.80 34.0 1.44 5089 118
radis 0.14 42.12
14.20 69.87

Watermelon Citrullus battich peel 44.80 12.17 278 1.42 47.90 2.29
0.14 40.12
0.80 88.98

Butterbur Petasites japonicus leaf 19.86 4,88 24.6 0.08 46.41 0.09
0.008 43.79
5.1 60.72

Cucumber Cucumis sativus peel 39.12 4.96 12.7 0.51 44.30 1.15
0.05 3943
12.8 95.33

Potato Solanum tuberosum peel 55.62 5.00 9.0 1.28 71.96 0.20
0.13 45,10
6.4 79.47

Green-pepper  Capsicum annuum leaf 20.53 550 26.8 0.64 67.76 0.12
0.06 43.01
: 3.3 65.56

Green-pepper  Capsicum annuum (greeé‘) fruit 11.76 357 304 0.33 4574 058
see 0.03 40.66
10.60 71.05

Green-onion Allium fistulosum green leaf 39.52 14.77 374 1.06 4861 1.20
0.11 4421
11.00 76.69

Green-onion Allium fistulosum white stem 50.89 17.70 34.8 1.10 46.57 1.40
0.11 43.08
Small 7.3 66.67

. Allium fistulosum whole plant 17.66 6.43 36.4 0.73 4599 1.28
green—-onion 0.07 43.50
8.3 95.71

Sweetpotato Ipomoea batatas peel 4752 9.21 194 0.83 63.63 0.17
0.08 43.68
15.20 77.80

Sweetpotato Ipomoea batatas stem & leaf 31.33 10.22 32.6 1.52 68.25 0.25
0.15 4510
1.29 86.29

Crown daisy Chrysanthermm coronarium leaf 8.56 2.96 34.6 0.13 51.79 0.07
0.01 45.32
041 88.85

Aster Aster scaber leaf 19.93 6.54 32.8 0.04 53.03 0.02
0.004 45,01
7.6 63.12

Cabbage Brassica oleracea green leaf 23.77 7.93 334 0.76 43.01 1.94
0.08 43.83
6.3 73.89

Dropwort Oenanthe javanica stem & leaf 12.05 4.88 40.5 0.63 47.48 0.80
0.06 43.92
5.00 98.58

L-ascorbic acid 0.50 9921 <0.08

0.05 99.19




DPPHOl| CHSt radical scavenging effect &8

7} A 2.2] MeOH Ex.& drying oven(Cheil Co., Korea)®l|
A 7 2% 99.5% methanolell 230 A1 A 1, 10, 1008l 2. 314
A28 ZA 8k ek 2F A & 900 uLell DPPH(1.5% 107 M)$-
o 300 uL.& 7}§F ¥ vortex mixer(Hwa Shin Med Lab.,
Korea) 2 1027} #1813} 3, 37°C water bath(Buchi)ell A 305
7k wlekA 71}, o] X EE spectrophotometer(8452A Hewlett-
Packard, USA)Z 520 nmol A &322 5 &4, 7t A8 35
9| fejeie]zt 47 &9} (free radical scavenging effect):=
electron donating ability(EDA%) & veligict,

Rat liver homogenate2| Z=X|

A¥ FEL AE 200120 g2 Sprague-dawley Al A
ratZ X 2012°C, % 50110%Y FEAA dFU7t
YA B (AFFA(FNE AFSEtgd ) o) A EE-S ether
2 by & & alo] 7k FHel 0.15 M ice cold KCl&H-&
FFHAA 7 A AA 3 HZ3}e] 0.15 M ice cold KCI
Sl o g A Hg F Al43] 7F F-A19] 10 82 ice cold KCI
E 7hste] 2h& Al sla oF 58-7) ice batholl A F32 3}8bgdc}.

TBARS (thiobarbituric acid reactive substances)
assay

Liver homogenate 500 pL(equivalent to 15 mg protein)°l|
50 mM phosphate buffer -2} (pH 7.4) 1,100 uL2} 0.01 M
L-ascorbic acid 100 uL, ¥+ 50 mM phosphate buffer(pH
7.4) 800 pL, 30 mM H20- 300 uL<¢} 0.01 M L-ascorbic acid
100 ulL., %=+ 50 mM phosphate buffer(pH 7.4) 800 uL, 3.3
mM FeSO. 300 uL2} 0.01 M L-ascorbic acid 100 L, &=
50 mM phosphate buffer(pH 7.4) 800 uL, 30 mM H:0- 150
uL, 3.3 mM FeSO4 150 uL)<} 0.01 M L-ascorbic acid 100 nL2]
reaction mixture® 77+ 1,700 uL7}F = Al Z2A§ Fx2 A
25 100 0L 7+ 33 A1 Fell 7}3FL water bath(37°C) el
A 203-7F s ofsle] XA A3 E {E A 72 AR At
32} 4 of] stop solution(0.38% TBA, 15% TCA, 0.25 N HCI)
40 mLE 77 718l 100°CoN A 1547 74, 4 A7) 12
ice-wateroll A 1087k 4131 5 10%7F 94 #2](3,000 rpm)
g} AHEol9] &3k v & gpectrophotometer(535 nm) &2 &3
ahod et

A8 F&22| DPPHE 0|8t free radical scavenging
=3}

Al®2 FAkse-2 DPPHel ol A A}Eod 5 (Electron
donating ability, EDA%) 2.2 &A%t A3t} 7+ A 72 o
A 7%= free radical inhibition®] 50% A E%(ICs)=
ste} vlmslel e 1 A= Table 19 2t}

A<, %720 2 v 9 MeOH Ex.¢ DPPH 2] ejr]

ahabsh st 714 135

2 oA AT R} ICoE vl 2d o zh2h 20 ng/mL, 70
pg/mL 2 90 pg/mLE U 50| 7}& =924 o] Choi 5
(10)0] 27ke] Z7| 9k 3& A AP e o s4ts} azs}
vlefslrhe B9} ato|7h glsdvt. 3| wletl Co} 2
TUtE FopH L ol F5 gt o] ofm]) Byl nt
(18) ¥ Ao X = 133} 2o A 1Cx Aol 72t 0.12,
0.17 mg/mL& 7§ fr2] 2t A& E ehligl o,
AARA, metE7] 9} A, 74A 8 59 1Cs 342 0.2~0.29
mg/mLel gt} Moon 5-(16)-2 5% 2] 7}3t 343t &3}
F HIBAA, Yu (1D BadMHE £ A K&
WM EFaEE o Hw 57} FAE G 5, Choi F(10)-2 v
yeje] £719} oo 3aks}l adrl ag 2 g2 Aeg
Byshgd ot B AF A= IC7} 0.8 mg/mLyl.er, 3he]
A Fuke) 9] ICs7} 0.84~0.96 mg/mLE f-2 2te]z &
AAI7F FAE ]2, Moon F(16)°] 5o 719 U2 3l
A& o Hatsl 5} w]eksiely ol o) B A
A= ket 2718 2 AR AT E Ale] & Aole gle
Aoz A=) o)A, A5 dlu} w3kl v} dis}
&7, okl mlekale] MeOH Ex.o] ICsx 1.5~1.96 mg/
mL FF2 fr8] guizd Agol waEgl ot pubgA,
o} 31ke] MeOH Ex.+= DPPH f2j2tc)d 47]%o] of$-
uln] gk Asbede},

AR FES0| X|EDHtsto] o|x|ls A

A 2329l rat9) liver homogenateE A48} buffer/Ho0y/
Fe'*/L-ascorbic acid systemol| d 4% )2 5} 2k 5}e]| of
g in vitrodlA 2] A9 Fxw 2 AFAE A F9E
L-ascorbic acid®& EFEA T vlw #Asbodc).

Bufferol] 2} gt x4 24413} o 4] A3 Table 29} Ze] 2H9]
742} ICx7} 10 ng/mL 2 v 748} 51 742 ), 239 23
3, LFoHE B& 1Cx7t 01~02 mg/mLE WA 75 o
AL E vele] £5E% L-ascorbic acidittE <&
oA &A-E nedtth e A g2 DPPH $¢ gtz
AR Aea FAF AFRE yor) B3 sixge
A1 8-51A] ek a wielx) 7] Wl Fol] F¥o] wrszlvhy 999
A7 7| e}

H0: 2 -3 A 71 2] 4 3H4ks}ol] ) 3F o 2] -&-2 Table 33
o] ZiAld i, of &u}, bl A2 feut-gg vlehy =
Mo =g 7|FoE oabste] diAHql 1G5 73 A5
o] M A RFEES At 34 T2 Yol Tt
3o Al A o] w9 AV 8- whg-& YR A] 9o ICs
& 7 5 ek 22y 025 mg/mL B4 L-ascorbic
acid®] 3H4tst A A&7 vl wdd of 742, WA, A A
o] ahxk3l E oy} 84~80% R L-ascorbic acid Rt = & 2] 3
e ol W FE0 28 o g4ba) mo) sl
Aeki BisEo] woo] gt o] xpAd Aot e 7=
Toohe AR, 3Ebel, A%, 2ol E 76~72% F
= A && Hof o5t 7A o] DPPH el 2753 {4}
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Table 2. Effect of sample extracts on the lipid peroxidation
induced by buffer in the normal rat liver homogenate in vitro

=

45 - A=d

Table 3. Effect of sample extracts on the lipid peroxidation
induced by H20: in rat liver homogenate in vitro

Sample Lipid y Sample Lipid .
C?lr;r;:n Part used concentration peroxidation ( I%;L) Common Part used concentration peroxidation ( K;w L
(mg)  Inhibition % "% name (mg)  Inhibition % ' &™
B . 1.0 64.17 . 1.0 <-
Standard ~ LoAscorbic g5 3958 065 Standard ~ Loascodic g5 <-
0.25 33.90 acl 0.25 2326
*Chamol 1.0 37.45 Chamoi 1.0 63.82
(Korean peel 05 71.77 0.01 (Korean peel 05 73.97
melon) 0.25 67.66 melon) 0.25 75.58
1.0 20.35 1.0 62.66
*Eggplant  fruit 0.5 52.48 0.46 *Eggplant  fruit 05 50.90 0.47
0.25 30.35 0.25 56.85
) 1.0 41.84 1.0 68.09
Pumpkin leaf 05 59.86 Pumpkin leaf 05 73.39
o (1)%5 g?% 0.25 73.77
*Yulmu . . 1.0 65.63
(young whole 05 4156 0.72 Yulmu whole 05 7456
radish) pia 0.25 7759 plan 0.25 72.99
1.0 56.45 1.0 45.22
Watermelon peel 0.5 66.95 *Watermelon peel 0.5 41.34 2.25
0.25 68.37 0.25 30.62
Young green (l)g 6i'§9 *Young. green ég 2623495 071
pumpkin fruit 0.95 6446 pumpkin fruit 0.5 45.94 )
1.0 70.38 1.0 64.50
*Eggplant leaf 05 87.37 0.10 Eggplant leaf 05 91.48
0.25 71.86 0.25 83.87
1.0 75.35 1.0 99.23
Butterbur  leaf 05 75.09 Butterbur  leaf 8-35 gg-gg
, 15
e 6% 10 73
Cucumber  peel 05 65.16 Cucumber  peel 0.5 70.89
0.25 71.60
0.25 70.91 10 66.34
1.0 49.74 : 6531
Potato peel 05 70.56 Potato peel 835 80.02
0.25 80.66 : * -
1.0 62.45 *Apparant ICsy values were calculated by extrapolation.
*Green—pepper leaf 0.5 66.15 0.12
0.25 59.14 ) )
green 1.0 57.78 g Ao B0
Gireen-pepper fruit 05 S FeSOs2 8% 2| A 748} o ] &-& Table 49} %ol 4]
(seed-) 0.25 67.90
. 1.0 21.40 5= —’.—%g 21Z X]é]-ﬂ}/}}ﬁl- ﬁﬂlg% ICX) %}~ 8F"F
Green—onion white 0.5 24.90 -
10 34.32 J_-?Uhr =7k “h%al, A5 A= 249 %EGIH
Green-onion ST€°T 0.5 8.37 , ' .
*Small whole (1).2 gg-é?l L5 o] -4 -2 A A 4434 A &4 < ¥ DPPH E}E] Z 2
green-onion plant 0.95 <~ 3} 9 A3 A gkolgir). the-o 7 yEA ) ner} 2o
1.0 52,53 qe 5(20)2] 1 & 7 go]1} Choi ¥
*Sweetpotato peel 0.5 61.48 04 &4 * Park 5(20)2] —LQ}_E = e B °
0.25 26.07 (10)—4 vlvte] £7]¢} ol 9] gHakst B3 o) Aboldglrt.
stem & 1.0 15.76
*Sweetpotato 0.5 62.26 0.24
leaf 0.25 50.39 2 <
1.0 <~
Crown daisy leaf 05 <= 213 282 22| -9 MeOH Ex. & DPPHS} TBAH 2.
0.25 10.70 - N
10 64.20 2 03} B34 2440 A3 DPPHE o £ 2124012
*Aster leaf 05 70.82 0.2 27 ZFE 23, 27k 2 #39)Yo4 BojH oz e
0.25 59.92
green 1.0 <- A3 AAEHG e “4 l FZ &9 buffere] o3 {24
Cabbage jo.¢ o 008 AF8hA) A oA Ehs sz A oAl A3 FEE Cx 3
1.0 o117 o] 10 ug/mLE =5 Z}ald vl HoO: 2 R A 7] 2] 2 4k st
«Dropwort ~ Stem & 05 4066 0.94 . ] o
leaf 0.5 5175 : o dgt JA &3+ 0.25 mg FEolA] L-ascorbic acid®] =}

*Apparant ICso values were calculated by extrapolation.

Abs} ol A &3} vl e ZhA 2, W9l o, A Al
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Table 4. Effect of sample extracts on the lipid peroxidation A A37F 7FAF Zok o FeSOE F 8471 A A3Ar3)

induced by FeSO; in rat liver homogenate in vitro off Tt Al e 27199 ICo7} 0.08 mg/mLE Eo]3
R A 3L s . hal
Sample Lipid )
C(r)lr;rglém Part used concentration peroxidation (m S;(T)IL) o2 wobrt
(mg) Inhibition % g
- : 1.0 26.73 =2 =)
Standard - 2scobic g 1885 = B
acid 0.25 26.01
- 1.0 60.03 1. Halliwell, B. and Gutteridge, ].M.C. : Oxygen toxicity, oxy-
*(Green . o ) .
leaf 05 93.05 0.2 gen radicals, transition metals and disease. Biochem. J.
pepper 0.25 60.89 219, 1-14 (1984)
«Green- green 1.0 79.76 2. Chance, B, Sies, H. and Boveris, A. : Hydroperoxide metab—
cpper fruit 05 20.70 0.7 olism in mammalian organs. Physiol. Rev., 59, 527-605 (1979)
o (seed-) 0.25 94-1_37 3 =3, A5 23 g $-geE, (IS4 A&, p83-8
*Green- white (])9 8%:2)2 033 (1995) . o
onion stem 0«35 9385 - 4. Ames, B.N. and Saul, R.L. : Oxidative DNA damage, cancer
: — and aging. Oxygen and human disease. Ann. Inter. Med.,
Geen- green ég 3%22 107, 536-539 (1987)
onion leaf : : 5. Kim, JH.: Antioxidative activity and pharmaco—constituents
?"35 Egé of Houttuyniae herba. M.S. Thesis, Sookmyung Women'’s
Small ~ whole 05 2208 University (1998)
green-onion plant 0.25 9.27 6. Shin, U.Y. : Studies on biological activities of Spargnanium
*Sweet 1.0 53.72 erectum. Ph.D. Dissertation, Dongduk Women's University
peel 05 3854 0.86 (1998)
potato 0.25 <- 7. Rice-Evans, C.A. and Diplock, A.T. : Current status of anti~
*Sweet stem & (1)2 ggz% 061 oxidant therapy. Free Radic. Bio. Med., 15, 77-86 (1993)
. A . 8. Kim, HK,, Kim, Y.E,, Do, J.R. and Lee, Y.C. : Antioxidative
potato leaf 0.25 11.10 activity and physiological activity of some Korean medicinal.
. ) 1.0 67.75 Korean J. Food Sci. Technol., 27, 80-85 (1995)
*Crowndaisy leaf 8?)5 gggf; 0.08 9. Chang, Y.S., Choi, U., Shin, D.H. and Shin, J.I. : Synergistic
2 = effect of Rhus javanica Linne ethanol extract containing
Aster leaf (1)(5) 72513(2; several synergist. Korean J. Food Sci. Technol., 24, 149-
e A 153 (1992)
0.25 89.02 . . .
10 1217 10. Choi, U., Shin, D.H,, Chang, Y.S. and Shin, J.I. : Screening
Cabbage green 05 8455 of natural antioxidant from plant and yheir antioxidative
leaf 095 2458 effect. Korean J. Food Sci. Technol., 24, 142-148 (1992)
10 8481 11. Yu, J.H,, Cho, C.M. and Oh, D.H.: Antioxidant properties
«Dropwort  tem & 05 91.82 0.22 of red-pepper peel extracts on margarine. Korean J. Appl.
leaf 0.25 56.23 Microbiol. Bioeng., 9, 21-27 (1981)
10 23.07 12. Yokozawa, T., Dong, E., Liu, ZW. and Oura, H. : Antiper-
Chamoi peel 0.5 }4.47 oxidation activity of traditional chinese prescriptions and
0.25 21.81 their main crude drugs in vitro. Natural Medicines, 51,
) 1.0 23.36 92-97 (1997)
Eggplant  fruit 8-5 1)%287 13. Wang, H., Cao, G. and Prior, R.L.: Total antioxidant ca-
1'35 o pacity of fruits. /. Agric. Food. Chem., 44, T01-705 (1996)
. . - 14. Van der Sluis, A.A., Dekker, M. and Jongen, W.M.F. : Fla-
Pumpkin  leaf 8;5 Sgig vonoids as bioactive components in apple products. Cancer
. : Letters, 114, 107-108 (1997)
1.0 83.93 . Y ! L. . .
hole : 15. Choi, S.W,, Osawa, T., Kawacishi, S. and Tashiro, T.: Anti—
*Yul W 05 84.21 0.23 » -, Lsawa, 1., b o,
udma plant 0.95 53.82 oxidative activity of anthocyanin pigments in black rice
10 3351 seeds. Special Presentation, Korean Soc. Food Sci. and Tech-
Watermelon peel 05 26.24 nol.,, May 28-29, Pusan, Korea (1994)
0.25 24.67 16. Mun, S.I, Rvu, HS,, Lee, H.]. and Choi, ].S.: Further
Young green 1.0 11.37 screening for antioxidant activity of vegetable plants and
umpkin  fruit 0.5 1.62 its active principles from Zanthoxylum schinifolium. J. Ko~
pumpk 0.25 25.02 Soc. Food Nutr., 23, 466-471 (1994)
: : rean Soc. Foo utr. -
1.0 4.70 . . P . A .
: 17. Lee, M.O.: Studies on biological activities of Petasites
Eggplant  leaf 05 94.28 S .
ggplan ea 075 16.20 Japonicus. M.S. Thesis, Sookmyung Women's University
1.0 84.22 (1995)
Butterbur leaf 05 84.70 18. Lee, HH,, Kang, S.G. and Rhim, ]J.W.: Characteristics of
0.25 86.96 antioxidative and antimicrobial activities of various cultiv—
1.0 7.96 ars of sweet potato. Korean J. Food Sci. Technol., 31, 1090~
C b 5
ucumber  peel 8-3_ lggg 1095 (1999)
1'0 24'44 19. Park, J.C.,, Yu, Y.B. and Lee, J.H. : Isolation of steroids and
Potato peel 05 2339 5.13:10n0ids from ZtEe ;gb232 %egg;the Javanica Dc. Kor. J.
0.25 19.78 rmacogen., 24, 244~ :

*Apparant 1Cs values were calculated by extrapolation. (20004 119 79 AH4)



