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Screening for Antioxidative Activity of Oriental
Medicinal Plant Materials

Seung Eun Lee', Nak Sul Seong, Chun Geun Park and Jung Suk Seong
National Crop Experiment Station, RDA, Suwon 441-100, Korea

ABSTRACT : Antioxidative effect of 42 medicinal plant extracts was screened to search natural
antioxidants. The extracts of Terminalia chebula, Caesalpinia sappan, Sanguisorba officinalis, Rubus
coreanus, and Alpinia katsumadai showed strong inhibition effect on DPPH radical, and LDL oxidation.
Those of Eugenia caryophyllata, Alpinia officinarum, Zingiber officinale, Xanthium strumarium, Sophora
Jjaponica, Aristolochia contorta, and Alpinia katsumadai exhibited potent antioxidative activity on linoleic
acid peroxidation. Among 42 medicinal plant materials, the extract of Terminalia chebula showed the
highest scavenging activity (3.08 ug/ml) on DPPH radical which was higher than that (13.52 pug/ml) of a-
tocopherol. The extract of Terminalia chebula showed also stronger inhibition activity on LDL oxidation

than that of e-tocopherol did.

Key words ; antioxidant, medicinal plant, DPPH, peroxidation
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WEEN,

oE

gow DPPH (1,l1-diphenyl-picryl hydrazyl), TBA
(thiobarbituric acid)®} LDL (low density lipoprotein) &<}
M = Aok Sigma Chemical Co.o)4 TCA (trichloroacetic

ARE 98l 2001 5¥ AME AA ASAFNA 7<) acid)& Fluka Co.olA 743K em™ 1 99 Aok 55
3 42Fe] Ax A (Table DE B4, FE3I] A3 MRS AMEEIIATE.

Table 1. List of medicinal plant materials

Material name Scientific name Part used Origin
ELEN Aconitum koreanum R. Raymond rhizome China
ek Agastache rugosa O. Kuntz whole plant Korea
=57 Alpinia katsumadai Hayata seed China
A - Alpinia officinarum Hance rhizome China
- Amomum taso-ko Crevost et Lemaire fruit China
ohFd Aristolochia contorta Bunge fruit China
o1 e Artemisia princeps Pampan leaf China
== Caesalpinia sappan Linne wood China
ZHx Cassia tora Linne seed Korea
&0} Cimicifuga heracleifolia Kom rhizome China
Zl g Citrus unshiu Markovich peel of fruit Korea
&1 Citrus unshiu Markovich peel of fruit _China
5] Coptis chinensis Franch ‘ rhizome China
Bt x Eclipta prostrata Linne whole plant Korea
L Elsholtzia cliata Hylander whole plant China
H| T Eriobotrya japonica Lindl. leaf China
HE Eugenia caryophyllata Thunb. flower China
U= Glycyrrhiza uralensis Fisch rhizome/root Korea
Ao F Leonurus sibiricus Linne whole plant Korea
AE Lithospermum erythrorhizon S. et Zucc. root Korea
X = Lycium chinense Mill. peel of root China
83 Metha arvensis Linne var. piperascens Malinv. whole plant China
LR Paeonia lactiflora P. var hottensis Makino root Korea
Ly Paeonia suffruticosa Andr. peel of root China
29 Perilla frutescens Britton var. acuta Kudo leaf China
i Phellaodendron amurense Rupr. bark Korea
Z23 Platycodon grandifiorum A. DC root China
g ol Prunus aremeniaca Linne seed China
2of Prunus mume Sieb. et Zucc unripe fruit China
N by Psoralea corylifolia fruit China
A Pueraria thunbergiana Benth root Korea
FYX Rosa laevigata Michx fruit China
22X Rubus coreanus Mig. fruit China
cha Salvia miltiorrhiza Bunge root China
X7 Sanguisorba officinalis Linne rhizome/root China
I Schizonepeta tenuifolia Briquet whole plant China
#2=s Scutellaria baicalensis George root Korea
13 Sophora japonica Linne flower China
239 Taraxacum mongolicum H. Mazz. whole plant China
7R Terminalia chebula Retz fruit China
P30S Xanthium strumarium Linne fruit China
sl Zingiber officinale Rosc. rhizome Korea
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Linoleic Acid IiMSHAGN &5 =8

RS FEEY A o xFd g3 AsA &
A& Haraguchi 5o} AF&3} ferrithiocyanate ¥oll &4}
&3 Zo] AR wgd FolA 25 ug/mle] FH
Z FE7 HEE AT AE 30 al, 0.04 M-
phosphate buffer 400 i 2 99.9%2] olgkgd)] =<l 2.
51% linoleic acid 200 wZ TA4E WNLAL nl=E &
FAE 2ol 40T gaolA HEEAF| T o] wrgoR
100 W& #H3 75% ethanol 2,700 w9} 30%-
ammonium thiocyanate 100 wE &3 thg 3.5%
HClel <21 0.02 M ferrous chloride 100 W& 7}8tm
3% Foll 500molA FBEE SAHINGY. YRES A
S AEE Zole d A3 DMSOE AMHEslg 1
A= 2T AP §3EY AE gzt %
T2 viE 3 AEEE 3l el

DPPH A& =

Bloise] "Wl weh zAld Je&h&A 1.5%10* M

DPPH 2,970 W& EAHFTY FE2F 30 u 4
vortex k3L 3% F 517 nmolM EF=E ZA3ch

NEFE AFEHA AEE Sol= ° AL
ARG Aie ZF FEEE Ux2ed APE
Bxe AE gz FREE E 3 WESE 3
2ASE 9T olE A FES ALY AUHA
o3 dojxl WA o 2RE 50%2 A£ALES vEh)
F&5E9 5% RCyE ASsh

DMSOE&
29 &

2 &

LDL 4t3t Mol &3t &3

LDLe} Ats}ol] oist ksl 84 =4
Wil Fa AP DMSOo] 9 Alg 50 WE
%9 LDL (50-100 ug protein), 10 mM phosphate-
buffered saline (PBS) 110 « 2 0.25 mM CuSO. 80
wE 7Yt EFsI 37CoA 22412 BeF wEgA7)
£ 20% TCA 1 m& 718} ¥kg-& FTAF|AL vortex®
st en o7l 0.05 N NaOHel =92 0.67%
TBA 1 mE 7} g E3Th o] E3EL 95T
oM 1SE B 71E, TN F dS FolA WA
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AL 600xgollA 158 B9t LAt 540 nmollA &
g 45 1 mo) A FF=E SAHIUL. 4,
TBARS (thiobarbituric acid reactive substance) 733414}
< Botsoglou 59 el wWa} tetramethoxypropanes

TEZAR ARSI Ao Ase] FREE o] HF
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Linoleic Acid IHMSIAGH &5

kA F2E2] linoleic acid ¥ A EIE 25
pg/mi2} FEAA WS SUA] ZAg Ax} A3 (98.03
%), 7 (97.99%), 27 (97.59%), )&+ (94.24
%), #3} (94.21%), W73 (92.40%) a=8jn 25+
(91.89%) F°l 90%°)de =& FAE HEPSH,
oleolT AHH 18F9 FeAIEe] A FAsARI E
FHE (%)t 52 95 /e Aoz EIEHA
t} (Table 2). ©]813t A¥= Choi 5°] Bug #A 2
oA A wkel D FF Fo] £ ASFE
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TS BYoy #g ¥, 25 8, #Hax|, AE
L Aold AAE YeEhIE d £ Ay
Az 7, A3k, 257 2 A= oF 98%, 94%,
01% 2 88%= wl$ ¥ linoleic acid peroxidation A
HEFE 1ol g vg Lim 9 AFoME= =77k
o] Blwd YT B APl e FikEE (67%%
0%)% B 257 7 Al »ack
(Lim et al., 1996). %% Kim 5
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Table 2. Antioxidative effect on DPPH radical and linoleic acid peroxidation of medicinal plant materials

Material name Scientific name Inhibition rate (%)* RCso (ug/mi)
Bl 2 X} Aconitum koreanum R. Raymond 0.0040.00 696.77
e Agastache rugosa 0. Kuntz 0.00+0.00 312.26
=57 Alpinia katsumadai Hayata 91.89+0.89 16.15
ozt Alpinia officinarum Hance 97.77+0.16 37.48
z= Amomum taso-ko Crevost et Lemaire 85.39+6.52 38.16
olFg Avristolochia contorta Bunge 92.40+0.19 350.99
ong Arternisia princeps Pampan 86.39+£2.38 54.86
A=) Caesalpinia sappan Linne 67.05+1.22 5.36
AEX} Cassia tora Linne 58.75+£7.37 306.18
&0} Cimicifuga heracleifolia Kom 0.00£0.00 147.61
| Citrus unshiu Markovich 0.00+0.00 131.21
A Citrus unshiu Markovich 64.04+16.51 184.03
0 Coptis chinensis Franch 88.92+9.45 286.03
EGE Eclipta prostrata Linne 84.34+0.34 157.65
e7 Elshoitzia cliata Hylander 76.29+4.05 127.08
| Eriobotrya japonica Lindl. 0.00+0.00 39.72
HE Eugenia caryophyilata Thunb. 98.03+0.03 17.06
2tx Glycyrrhiza uralensis Fisch 0.00+0.00 540.17
elax Leonurus sibiricus Linne 66.72+13.94 370.36
P Lithospermum erythrorhizon S. et Zucc. 0.00x0.00 398.19
A= Lycium chinense Mill. 0.00+0.00 99.38
g5} Metha arvensis Linne var. piperascens Malinv. 91.47+£0.63 30.90
HHXto} Paeonia lactifiora P. var hottensis Makino 0.00%£0.00 70.79
FCh| Paeonia suffruticosa Andr. 87.02+1.68 35.56
29 Perilla frutescens Britton var. acuta Kudo 0.00+0.00 44.73
3y Phellaodendron amurense Rupr. 84.73+0.26 150.42
43 Platycodon grandifiorum A. DC 0.00£0.00 121.16
giol Prunus aremeniaca |inne 0.00£0.00 1,000 ¢
20| Prunus mume Sieb. et Zucc 0.00+0.00 342.45
I x| Psoralea corylifolia 88.46+0.78 635.67
2 Pueraria thunbergiana Benth 77.29+0.91 251.02
=UX} Rosa laevigata Michx 0.00+0.00 100.01
Z2X} Rubus coreanus Mig. 87.40+10.08 15.26
chab Salvia miltiorrhiza Bunge 0.00+0.00 90.58
As Sanguisorba officinalis Linne 0.00+0.00 11.45
7Y Schizonepeta tenuifolia Briquet 72.19+2.09 128.29
1= Scutellaria baicalensis George 67.36+2.26 61.77
4|3} Sophora japonica Linne 94.21+0.16 33.17
39 Taraxacum mongolicum H. Mazz. 7193+3.27 107.33
7}x} Terminalia chebula Retz 72.37+6.33 3.08
&Ho| R} Xanthium strumarium Linne 94.24+0.74 126.64
Fal; Zingiber officinale Rosc. 97.59+0.41 204.08
e-ETHE - 0.00£0.00 13.52

¥ The values were mean + standard deviation (n=2) which were obtained at 5th day of reaction.

174



Al stebxijoll chst Eitsl o HH

10 » , - »

0 \ ——Cont - ®- Toc

8 |

g |

:

0.t !
Reaction Time (day)

Fig. 1. Inhibition effect on linoleic acid peroxidation of
medicinal plant materials. (Final concentration
of each sample was 25 yg/ ml. Cont, DMSO ;
Toc, a-tocopherol ; A, Alpinia katsumadai
Hayata (seed) ; B, Alpinia officinarum Hance
(rhizome) ; C, Eugenia caryophyllata Thunb.
(flower) ; D, Sophora japonica Linne (flower) ;
E, Xanthium strumarium Linne (fruit) ; F
Zingiber officinale Rosc. (rhizome))

AsHE Aol ¥ ez AHFHUSE & & U

ol’de 4 JJri—rEi AP 42%9] ﬂ“%ﬂ FA 25%

o] BA ellr AHoz JPHE NS AAH

o2 Agd W9k oplgt A AANES Sl AR o)

£ AP AFTAIGE 22 Z3e] g3l oj8E

A& Aoz FAddAd (Halliwell & Gutteridge, 1985

Solin etal, 2001).

DPPH AHEH

SokAl £22<) DPPH thdk 24 842 oY 5=
14 Agstn SRS 2787 BANC2RE A
2% RCy& Table 20 Jehhgich A8zas 7z, &
2, A, BBR, 25T 59 RCy0) 3.08, 5.36, 11.
45, 15.26, 16.15 pg/m=zAN LH-2IZHEE RCs

= 87l &4 BHE BT

2

(13.52 ug/ml) BT}
a2l Bhehb= 30.90 ug/mle) RCoe YERIAE H)
o33t A= Chung 59 A3l 10 mg/mie) FXof
A 62.22%9 AAES Ve AT gAlse Aol

=< DPPH &A%5E Hole e EdsAd
hydroxyl group< -_rLZ: Zol X383y DPPHS} WHg-3}7]
o A YATRE e SiRtEel EAE] HEL
2 AZEct (Yoshida, 1989 : Chen & Ho, 1997).

LDL &3} Aol &1t
4% DPPH &7 338 BRE 7H
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density lipoprotein (LDL) A3}l oigt &5 ERlsta
2 AP H Fig. 29 22 2738 4o 43
o AHEE 7N RIS 21.55 R 43.10 ug/mi]
EEA Sy-EIFERG $43 ARAAETAE Y
ek SEgAd ATl 9§ LDLY Akske LDL
ol gesol v n=E¥EE Xl Alslel ofd
Aoz TRzt o] grim ruse] gon
(Esterbauer etal, 1992) 43-E3#HE, flavonoid %
ascorbate®} e FAsHAlE LDLY AEFE WR|sh= &
F7F ok Base] vk (Esterbauer etal, 1991 ¢
Crastes etal, 1990). & AFolr AHE A FollA
E3) 712F= 21.55 pg/mie] *& FEAANE 28] oA}
o) gAaksl T A Ro2 FRIEo] LDL Akt
o DHF we] e FTHAHZ (Haberland etal,

1988) T9 A ool Xz F8&T A= AT
g sFsAde] di$ sva ddEn.
100 - e
‘ 02155 ug/mb
9 80 | FBaomat “ 67 ” 73
-~ |
§ 60 5
5 . 2
::é “1 21 33 » ? 24
= i
o L o U . - _
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Fig. 2. Inhibition activity on LDL oxidation of
medicinal plants. (Toc, a -tocopherol ; A,
Alpinia katsumadai Hayata (seed) ; B
Alpinia officinarum Hance (rhizome) ; C,
Caesalpinia sappan Linne (wood) ; D,
Sanguisorba officinalis Linne (root/rhizome)
- E, Terminalia chebula Retz (fruit))
5 2
2 d7e 149 PUSAE Fohiy] Asl 2% @
FAE Waoz FASsE Adsen 1 2
DPPHel tiaixe 7=t &%, A&, B&E2l 257+ F
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