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Effects of Dipsacus asper on Free Radical Scavenging and Lowdensity Lipoprotein Oxidation

Hae-Sun Park and Ki-Sook Yang”
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — The roots of Dipsacus asper are used in traditional Chinese medicine as an analgesic, enhancement of liver
activity, an anti-inflammatory agent and the treatment offractures. In order to investigate the antioxidative activity, Dipsaci
Radix was extracted with MeOH and fractionated with CHCl,, EtOAc, BuOH and water. MeOH ex. and its solvent fractions
were determined on the free radical scavenging activity by DPPH method and antioxidative activity on low density lipo-
protein oxidation. The EtOAc and BuOH fractions showed antioxidative activities and from their fractions, two compounds
were isolated and identified as hederagenin 3-0-o-L-arabino pyranoside (compound 1) and O-o-L-arabinopyranosyl hed-
eragenin 28-0-8-D-glucopyranosyl (1-+6)-B-D-glucopyranosyl ester (compound 2). Saponin glycoside, compound I showed

anti-oxidative activity.

Keywords [l Dipsacus asper, antioxidative activity, hederagenin 3-O-a-L-arabinopyranoside
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BuOH &3 272 g& 83t

slgtEel 22

EtOAc 28 6.0g& Ad7HA g F3A)7) & MeOH-
H,0(10: 1)¢] §0lE 82414 33HE 1& ¥t =3 BuOH
B3lo] 423 No. 32 EtOAc-MeOH-H,0(100: 165 : 13.5)2]
02 $E2AA FEE 25 I3k

SietE 1 - ¥ AN mp 237~239°C, IR : vmax(KBr)
cm! 3398(0-H), 1639(acid), 1649(C=C), 1100~1000(glycosidic
C-0) cm’, Negative FAB-Mass m/z [M-H] 603, 'H-NMR
(pyridine-ds, 300 MHz), & 0.92, 0.94, 0.95, 1,00, 1.03, 1.26
(3H each, s, CHy), 499(1H, d, /=7.2 Hz, anomeric H), 5.52
(1H, brs, H-12), BC-NMR(pyridine-ds, 75 MHz) & 13.6(C-24),
16.1(C-25), 17.4(C-26), 18.1(C-6), 23.6(C-16), 23.7(C-30),
23.8(C11), 26.1(C2), 26.2(C-27), 28.3(C-15), 30.9(C-20),
81.8(C-3), 32.9(C-7), 33.2(C-22), 33.2(C-29),
36.9(C-10), 38,7(C-1), 39.7(C-8), 41.9(C-18), 42.1(C-14),
435(C-4), 46.6(C-19), 46.6(C-17), 47.6(C-5), 48.1(C-9),
64.4(C-23), 67.0(Ara C-5), 69.7(Ara C-4), 73.1(Ara C-2),
74.7(Ara  C-3), 106.7(Ara C-1), 122.6(C-12), 144.8(C-13),
180.2(C-28).

81812 2 - WA AAEAA ) mp 234~235°C, IR : vmax(KBr)
cm? 3350(0H), 1725(ester), 1642(C=C), 1100~1000(gtycosidic
C-0) cm? Negative FAB-Mass m/z [M-H]" 927, 'H-NMR
(pyridine-ds, 300 MHz), & 0.86, 0.87, 0.93, 0.98, 1.13, 117
(3H each, s, CHy), 4.98(1H, d, /=7.2 Hz, anomeric H), 5.04
(1H, d, J=7.9Hz, anomeric H), 5.41(1H, brs, H-12), 6.26
(H, d, J=8.0 Hz, anomeric H), **C-NMR(pyridine-ds, 75 MHz),
5 13.6(C-24), 16.2(C-25), 17.6(C-26), 17.6(C-6), 23.4(C-16),
23.7(C-30), 23.9(C11), 26.0(C2), 26.(C-27), 28.3(C-15),
30.7(C-20), 81.9(C-3), 32.8(C-7), 32.5(C-22), 33.1(C-29),
33.9(C-21), 36.9(C-10), 388(C-1), 39.9(C-8), 41.7(C-18),
42.1(C-14), 435(C-4), 46.2(C-19), 47.0(C-17), 47.6(C-5),
48.2(C-9), 62.6(Glc C-6), 64.5(C-23), 66.9(Ara C-5), 69.4(28-
0-Glc-6), 69.6(Ara C-4), 71.0 (28-O-Glc C-4), 71.5(Glc C-4),
73.1(Ara C-2), 73.9(28-0-Glc C-2), 74.7 (Ara C-3), 75.2(Glc
C-2), 784(Glc C-3), 784(Glc C-5), 78.728-O-Glc C-3),
95.7(28-0-Glc C-1), 106.7(Ara C-1), 106.7(Glc C-1), 1229
(C-12), 144.1(C-13), 176.5(C-28), 177.9(28-0-Glc C-5).

DPPHE 0|88 REVIAIEE

A7e dstE e =457 sl DPPHLYS o] &34
Ax}Fo 5 (electron donating ability, EDA %)l I3t szl o
2 PAee S 7 A8E FEEE ZAR ¥ 2

34.2(C-21),

AlE 100 woll 0.1 mM DPPH £ ?)(absolute MeOH®ll &3H)
19 mig 715t} Ae7|Z 10327F 28538 3 37°CellM 302 &
ot WiAIZ) ¥ Y FEAE o83l 515 nmell] FFEE
Z7gslsith

MUTX|SChHiE st ofF X8

LDLe| 22| - 773t 23~254] ¢4 2] &3 el aprotinine
0.002%, EDTA, NaN,Z 005%% 4o & £33 ¥ KBr
(d=1.006~1.025)% 7}& UEE A3 13 g0t
(40,000 rpm, 4°C, 16 hr). o]} #l¥ VLDLE A|A%t3 LDL
o] ¥3hg B3-S F3 3 KBr(d=1.026~1.055)= 718} 2}
2923%2)(40,000 rpm, 4°C, 24 hr)sle] LDLE B8]ttt ®
223 LDLS- pH 7.49] phosphate-bufferd saline(PBS)© = 48
AlZY EQF 4°ColA T8It LDL & @Al 5 Lowry's
method!e ¢Ja) ARt

LDLe| £t8} - LDL(400 ug protein)®} 1 mM CuSO, 16 wel
A 237} 1 mlo] HES PBS buffer(pH 7.4)5 401 37°C]
2R o AR wiekslo] AbsiAlzl ¥ 1mM EDTA 20 W
Z Arfato] Aste ARG

Thiobarbituric acid reactive substance(TBARSE| &8 -
AEIAIZ] LDL £-9%0ll 25% trichloroacetic acid 1 mi& Yol &
wze WA F 7 Ao 1% thiobarbituric acid 1 miS
77510 95°Cel 3~10%7E EAAIL & v 8ZF AJZict. 2,500 rpm
oA 2087+ AR F 7 AF AL F 5k 532 nmollA]
spectrophotometerS ©]-§3810] 4498 MDAY] & =43l
MDA IFA|E%%E 10nM 1,1,3,3-tetraethoxy propane %8S
ARgSISIon ZF Alg o] LDL XAefitsl AAEa0E vl HAE
87] el IasiAA S 50% AAsR=T Zast AlFe]
TEICE Tt

pi

dx % 0¥
F2I7] 278y
&9 MeOH F2E 9 19 Sufi2del st #217) &

ASYE 5793 A= Table Bt 2ot H]543¢ CHC % =

Table I - The radical scavenging effect of Dipsacus asper

Group 1Cg, (mg/ml)?
MeOH ex. 2.81
CHCl, fr 5.45
EtOAc fr. 0.06
BuOH fr. 3.43
Water fr. 5.23
Ascorbic acid 0.06

4DPPH radical scavenging activity was expressed as the the 50%
inhibitory concentration.
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Table II - The radical scavenging effects of compounds from
Dipsacus asper )

Table IV —Effects of compounds from Dipsacus asper on Cu®*-
induced LDL lipid peroxidation

Group IC5y (uM/mi)? Group ICsy (uM/mi)®
Compound 1 0.24 Compound 1 - 001
Compound 2 12.60 Compound 2 0.55
Ascorbic acid 0.33 Ascorbic acid 0.03

®DPPH radical scavenging activity was expressed as the 50%
inhibitory concentration. '

420 water o] 71} #4o] Wekor EtOAc #&8-2 H|uE
A2 A3 ascorbic acid®} 2 AL 953 §)7) AAE
& JERGITE EtOAc #82 YA 2 vt i E AAst
o] ¥el% 352 1(hederagenin 3-O-a-L-arabinopyranoside)<]
Fe)7] AL FA1Y) ol A 3FHE 20) nlsle] 95
3 tsl &S JERI e vlwERE ARSE ascorbic acid
B O 93 s 84S VER Itk Table D). ©)eist 2
= saponin FEE £+ dicaffeoylquinic acid Ad0] A7)
o] A3l HELE BEsle 2o Stk 7 5209 vag ¢
o] gitst G UehdS o4 5 SIS

MesX|atcti Mol ojxX|l= dsk

MeOH & 2 19 §vE8<] TBARS #4& AAJst]
AAIIEE 50% AABE=H B AEF(ICHS S 2
Th= Table IM# v}, AEEAdcA Adslel] gist g4 €4
2 EtOAc 890] 7k 9531910 nlwEA= AM3E ascorbic
acid ¥t} | 9551 A=A d Atsh A)2h8-5 el
At EtOAc E8ollx] E2ist 313E 1= HA] ascorbic acid
Ho} 93 @498 Vel SIRHE 12 fEl7] A8 §
7 AUEA A ] 415 AAZGo] 958 & 5 Ut
(Table IV). A L=A g e] AFHAQ] ML TRz
g e9o® duix ok AkskE LDLS ¥ MlEY 38t
E4E AdoE2A g UML) HEIAT] F23e &
$S Ao FHste] yow |k )22 DL A

StAA A 24 selenium, o-tocopherol, p-carotene, ascorbic

>

Table III - Antioxidative effect of Dipsacus asper on the oxidation of
LDL in the presence of Cupric sulfate

Group 1G5y (ug/mi)
CHCl, fr 550.4
EtOAc fr. 5.6
BuOH fr. 150.3
Water fr. 250.0
Ascorbic acid 6.7

LDL (400 ug protein/m/) was incubated at 37°C in the presence
of samples. Oxidation was initiated by the addition of CuSO,.
The lipoperoxide contents are expressed as ICs, required sample
amount (ug/ml) for 50% Inhibition of Cu?*-induced LDL lipid
peroxidation,
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LDL was incubated at 37°C in the presence of samples. Oxida-
tion was initiated by the addition of CuSO,. The lipoperoxide
content are determined by TBARS and expressed as IC§O
required sample amount (uM/mf) for 50% Inhibition of Cu®*-
induced LDL lipid peroxidation.

acid, probucol 52 T30 g% TRt A7 sy oni? LDL
AR MEL- 24 Fiste] S7HTBARS activity?] 57H}
9 2218}9) Z7Helectorophoretic mobilitye] Z7Hell 23l H
e & otn Ragoh® ek g ol Absha Hye
Alzheimer's disease$} % ¥ Ag-E op7| A1 ¢ 9lom
Zhang et al 278 £140] %50 aluminium® ol & &
Z%= B-amyloid protein®] FExFo] FFHE Uehfo] Xnj
A%kl A 5ol o]§7Fs/d0] = Husigich

SalE 19| 7= - 3BME 12 Liebermann-Buchard testol] %
AJo) 11, IR spectrumell Al 3398 cmlell 4 O-H, 1693 cm™ ol 4}
acid, 1649 cmeflA] C=C ¥ 1000~1100 cm™lA] glycoside
C-0 5o d& F5 & 7 3t} o] SFEL AWlrialisio]
aglycone® 2] hedergenins 93199, 7992 L-arabinose?!
< I ZEH] vlmEN ZR1SKITE. FAB-MS spectrum oA
= m/z 627914 [M-H]'®) molecular ion peak’} Jeb =2 3}
T2 12 hedergenin®] 1mole?] arabinose’} A=l Y-S
2 4= 3loh 'H-NMR spectrum®l| A= § 0.92-1.25014 6712
tertiary methyl singlet signalo] YERa1, § 552014 olefinic
proton®] signal®] broad3l singlet®Z YeRdtt. 7811, 1719
anomeric proton signal®] & 4.99°4 doublet(=7.2 Hz)° % 1}
Efbe H o2 Hol 7434l arabinose= hederagenin 2%
1 Q&S & 5 AYrk® BC.NMR spectrumel A= § 106.6
X 1712) anomeric carbon®] &J3 peak’} HFER-PH, terminal
arabinopyranose®] signals <135}t w3l o] 313189
aglycone F-%-& hederagenin® BC-NMR chemical shifto}
Blwa] 2, C-39 chemical shift”} § 81.82 2 8.48 ppm
downfield shifts}il C-29} C-49) chemical shift’} z+zt -1.5
ppm, +0.6 ppm shift¥™, C-232] chemical shift’} § 64.424
3.6 ppm upfield shift=|$1 2™, C-28%] chemical shift’} § 180.2
of Uehd H o2, arabinoser= hederagenin®) 2894 ZAga}A|
%3 3] ether At USS & F Utk A9 FAHZHE
35S 1] 318H4 7%= hederagenin 3-O-o-L-arabinopyranoside
P I, o] SFE-L Akebia quinataZFE P
akebia saponin PA®® 9 Futsig japonica=5€] £2]9 fatsiaside
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B Y7} $Y3 3gtEo).

S18tE 29| = - 38ME 2% Liebermann-Burchard testol]
oFgoln]| IR spectrumeldl 3350 e O-H, 1725 cm™ ol
ester, 1642 cm oAl C=C ' 1100~1000 cm' oA glycosidic
C-0 5l A% F58 & + St} o] FFEL A 7E-3ls}
o] hederagenin¥} L-arabinose %! D-glucoseZ &HQ13}3] €.,
FAB-MS spectrume]4l+ [M-HJ %] molecular ion peak’} m/z
927914 18] 1L glucose 2 mol¥} arabinose 1mole] 2tz &
¥ fragment ion peak’} m/z 756, 603 @ 47114 EhY
aglycone®] Ez}ko| my/z 4710]3, &I7]°] arabinose 1mol,
glucose 2molo] AgEo] &S & F ANTh 'HNMR
spectrum®l} A= tertiary methyl proton®] ”71¢13}= angular
methyl signal°) & 0.86, 0.87, 0.93, 0.98, 1.13, 1.17 ppm®iA]
singlet® 2 #&¥ 1 911l olefinic double bondel 7]¢1&}=
proton®] § 541004 A1 U}, 53 372 Fof| 7|3
anomeric protons § 4.98, 5.04 2 6.26 ppm®| A doublet®.E

¢=0

\ OH
O
0 CH;0H
OH
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”
C=0

o
OCH,
o
CH,OH 0
HO —
H
H CH;0H HO
0 OH
OH o
HO
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(3-O-0-L-arabinopyranosyl hederagenin —28-O-B-D-glucopyranosyl(1-6)-
B-D-glucopyranosyl ester)

Fig. 1 —Chemical structures of compounds from isolated from
Dipsacus asper.

ZyZ} J=72, 79, 8.0 HzE &3 <= 3t £3], § 6.26 ppm
9] signal®] downfield shifts}1 3= 742 aglycon®] 28-Coll &
o] estersl HojolE FE& FAsHE AoE £ FgFE]
monodesmoside”} oA bisdesmoside HERR! saponind& F4
3 4= 91l BC-NMR 9 A] angular methyl carbon®) signal
o] & 13.60, 13.60, 16.22, 16.22, 17.57, 17.57 ppmollA], 18] 1
olefinic double bond®l] 712138}= signale] § 144.14 & 122.90
ppmeld] BEHY], B3] 28-COOHel 71Q18l= signalo] & 176.5
ppm 18] 3-carbon® signal®] & 81.9 ppm 2.2 Z}Z} upfield,
downfield shift &+329)o] 'H-NMRS] bisdesmoside 3 Bl 9]
saponin Y& AT Aot 3 anomer carbon signal©]
§ 103.70, 106.71, 160.70 ppmell ] B0 9565 ppme] A5
= downfield shift =] YE} 28-carbonol| o] esterst
e o 5 Uit o] AFAT 9 F3He vu ke
Z bisdesmosideE E1 2] saponin®! O-8-L-arabino pyranosyl
hederagenin  28-0-B-D-glucopyranosyl(1-—+6)-B-D-glucopyranosyl
ester® &lstgl o, o] 3322 Higuchi ef al.’?o) Akebia
quinataZ5-€] 223 akebia saponin D2} FU3 3}5HEolth
(Fig. 1).
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