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Abstract - Four antioxidative flavonoids were isolated from the aerial parts of
Hypericum erectum. Their structures were identified as quercitrin (I), iso-
quercitrin (I), hyperoside (I and orientin (IV) on the basis of spectroscopic
means. Antioxidative activities for flavonoids I~IV were determined by measuring
lipid peroxide using 2-thiobarbituric acid (TBA) method and by evaluation the rad-
ical scavenging activity on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. Com-

pound IV, orientin, was found to have strong antioxidative potency.

Key words - Hypericum erectum: hypericaceae; antioxidant: DPPH radical: quer-

citrin; isoquercitrin: hyperoside; orientin.

HZ AgtA 2Eg 2o 7|03 B T/ A% MeOHFEEo] Mislady} &S s
ol A glom ¥ o|9} BAs ¢ FA8  1FUE (Hypericum erectum)% oa F8 X
A5 zte B2 U g4A77L 23 Qs oA AAsY EHVUE S} (Hypericaceae) ol &3

gk A g8 AgHEn e FAsAE E thdx 8240 o &8 eIk sin
BHA (butylated hydroxy anisole)®} TBHQ A% A& Adwm (NEF) T dle] 2% &3
(Z—tert—butyl hydroquinone)2-& %“‘q%?lt'ﬂ, %}, 4738 2 ehbdel x84 AFgE T gk’

°|£% 50 mg/kg/day °14e] nE&Fo2 A BARAN 3 aFUEd g AFE coum-
%%’\] ANAdArte] EFEH GE 1‘1’-‘%_}/\12’4 F 971 arin®%A4¢l desmethylwedelolactoned} we-

o £l o] 52l A1&-& AFEl & Aotk ? 1 delolactone,” phloroglhucinol #%41¢] otogi-
Hog olgid A AFAE AL = & +  rinF otogirone® ol RuHol & o}
T AA iAo gl AlFsHA a7 I AFddAMe 2FUES] MeOHFZE S &2y

€ Aot Az §& I AAAYezRE ¥ EtOAc 7|A2HE 4% flavonoids (I~IV)4
A3 BHEAS dFste HFF nFUES  ES Restm, olgety 42 2 717184 E g
*WAIA A} : Fax 0331-292-8800 o2 FFE W8 747 quercitrin (D), iso-
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quercitrin (II), hyperoside (III) ¥ orientin
(IV)e2 g2l g3 E2ld AR5 i)
= A4 9A4 9} DPPH radicalaAEAE AMei
orienting W3} flavonoidd3H-EEo] 7#E3l &
gt A de-S HEth

Mz Wy

HEME - 135 (Hypericum erectum
Thunberg)2 1996'd 824 £ Vg EX] o =}
ke AL ARt FB3] gAF Algaidvt.
HE(SKKU-96-19028)-2 Al @Athetm ok3tyst &
E/\]o“ Eﬂgq o]rj‘_

2171 W Al2-§3HL Gallenkamp melting
point apparatusg AME3lY =2AE9n UVe
Shimadzu UV, UV-Visible recording spec-
trophotometer& AMg-3tit}. 'H- 2 “C-NMR
spectrum-e Bruker AMX-400 spectrometer,
EI-MS spectrum< VG70-VSEQ (VG ANALI-
TICAL, UK)2.2 2489}, & ‘3-1 column
chromatography-& &vl& 15419k, 7]8F Al

¥ v 55 AMgsio Column chro-
matography-£ silica gel® Kiesel gel 60 (70-
230 and 230-400 mesh, ASTM Art. 7734 and
9385, Merck)= AMH-3¥al, molecular sieve
column chromatography$ %A= Sepha-
dex LH-20 (Pharmacia), TLC platet Kiesel
gel 60Fy, precoated plate (Art. 5554, Merck)
& AH&3kTh.

FE Y 224N S0 T nFYEe
A2 (550 g) & “d-2&A MeOHZ 23] %3}
AHE BOTAA BAIZE B3t 18] 248 5 74t
3t MeOH F2E(50 g) 2 4. MeOHZ2E
< %5 d"A# n-hexane, chloroform,
ethyl acetate (EA) ¥ n-butanol (BuOH)-&
AHgsle] eatd o2 SRt 244 7.0g, 3.0
g 5.4g % 6.0g9 BEES AT} o] F EARS
< EtOAc:MeOH (20:1)9l4 EtOAc:MeOH:
water (30:10: D7k E38vl2 silica gel
(220 g, 70-230 mesh) column chromatography
€ T8t 6719 485 H1 (09g). H2 (1.8¢9),
H3 (299, H4 (0.5¢g), H5 (0.4g) 2 H6 (0.3

oft
J{N‘ B lo
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=
S

197

g) o2 Urint, &88E H2E MeOH /&84
i Sephadex LH-20 column chromato-
graphy® %33k Hol (0.2, H22 (1.36 ),
H23 (0.2g) ¥ H24 (0.07 g o2 YW, H22%
2 5-& tA] Sephadex LH-20 (EtOAc:MeOH=
1:1) column chromatography& <83}e] H
221 (259 mg) 2 H222 (130 mg) & 43U}, H221
£ge {EtOAc:MeOH:
Water=100:10:1) chromatography® <33}
o A T FEE [ (20mg) S I, H222E
8.2 silica gel (20 g, 230-400 mesh, acetone:
MeOH:water=70:10:1) column chromato-
graphy® $33% % prep- HPLC(60%: MeOH)Z
A S3E 1 (TmgE 28t &28E
H3= Sephadex LH-20 (EtOAc:MeOH=1:1)
column chromatographyZ <33kl H31 (300
mg)3 H32° 2 #8438 ¥, H312S MeOHZ 714
A== A H31P (50 mg) <+ 454 H31S (250
mg)Z W, H31PE ODS (50% MeOH)
columno & AAgtd 3= 1l (40 mg)& LA
t}. H31S= MeOH &vi2 AAA st & IV
(27T mg & ¥At.

BEE 1-Mp 250C: UVA,,(MeOH) 212,
257, 350 nm: (+NaOH) 215, 271, 328, 401

m; (+AICly) 212, 266, 380 nm: (+NaOAc)
208, 266, 356 nm: (+NaOAc/H;BO,) 213, 261,
295, 364 nm: 'H-NMR (500MHz, CD;0D)8: 7.34
(1H, 4, J=2Hz, H-2"), 7.32(1H, dd, J=2.0Hz,
J=8.5Hz H-6"), 6.93(1H, d. J=8.5Hz, H-5),
6.37(1H, d, J=2.0Hz, H-8), 6.21(1H, d, J=2.0
Hz, H-6), 5.35(1H, d, J=2.0Hz, H-1"), 4.22
(1H, dd, J=1.5Hz, 2.2Hz, H-2"), 3.75(1H, dd.
J=35, H-3), 3.41-3.44(1H, m, H4"), 3.34-
3.36(1H, m, H-5"), 0.94(3H, d, J=6Hz, H-6").

SEE I-Mp 235T: UVAp.(MeOH) 207,

257, 357 nm; (+NaOH) 209, 273, 329, 412

m: (+AICl;) 209, 267, 397 nm: (+NaOAc)
207, 269, 364 nm: (+NaOAc/H3;BO;) 208, 262,
296, 377 nm: 'H-NMR (500MHz, CD;0D)&: 7.71
(1H, d, J=2Hz, H-2"), 7.59(1H, dd, J=2.0Hz,
J=8.5Hz H-6"), 6.87(1H, d, J=8.5Hz, H-5"),
6.40(1H, d, J=2.0Hz, H-8), 6.21(1H, d, J=2.0

Lobar®-A column
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Hz, H-6), 5.25(1H, d, J=T7.5Hz, H-1"): “C-
NMR (125MHz, CD;0D): 178.7(C-4), 165.7(C-
7), 162.3(C-5), 158.3(C-9), 157.8(C-2), 149.2
(C-3"), 145.2(C-4), 134.9(C-3), 122.3(C-1"),
122.2(C-6), 116.8(C-5"), 115.3(C-2"), 104.8(C-
10), 103.6(C-17), 99.3(C-6), 94.1(C-8), 77.6
(C-5"), 77.4(C-3"), 75.0(C-2"), 70.5(C-4"), 61.8
(C-6").

32 Il-Mp 230T: UVAn(MeOH) 258,
270, 300, 361 nm: (+NaOH) 217, 274, 332, 413
nm: (+AICL) 212, 274, 416 nm: (+NaOAc)
211, 260, 364 nm: (+NaOAc/H;BO,) 209, 263,
297, 381 nm: 'H-NMR (500MHz, DMSO-d,)$:
7.68(1H, dd, J=2Hz, 8.5Hz H-6"), 7.52(1H,
d, J=2.0Hz, H-6"), 6.82(1H, d, J=8.5Hz, H-
5), 6.40(1H, d, J=2.0Hz, H-8), 6.20(1H, d,
J=2.0Hz, H-6), 5.39(1H, d. J=8Hz, H-1"): "C-
NMR(125MHz DMSO-dq): 178.6(C-4), 165.4
(C-7), 162.3(C-5), 157.4(C-9), 157.3(C-2),
149.6(C-3"), 145.9(C-4), 134.6(C-3), 123.1(C-
1), 122.2(C-6), 117.1(C-5") 116.3(C-2), 105.0
(C-10), 103.0(C-1"), 99.8(C-6), 94.6(C-8), 76.9
(C-5"), 74.3(C-3"), 72.3(C-2"), 69.0(C-4"), 61.2
(Cc-6").

BIBE IV-Mp 262T: FAB-MS (positive)
m/z 449 (M+H)": UVA,(MeOH) 208, 258,
270, 296, 350 nm: (+NaOH) 214, 272, 313,
410 nm: (4+AICL) 217, 277, 421 nm; (+
NaOAc) 207, 260, 272, 358 nm: (+NaOAc/H,
BOs) 207, 264, 375nm: 'H-NMR (500MHz,
DMSO-dg)8: 13.17(1H, s, OH-5), 7.54(1H,
dd, H-6"), 7.48 (1H, d, H-2"), 6.91(1H, d, H-
5), 6.64(1H, s, H-3), 6.26(1H, s, H-6), 4.
69(1H, d, J=10Hz, H-1"): “C-NMR (125MHz
DMSO-d;): 183.1(C-4), 165.2(C-2), 163.6(C-
7), 161.5(C-9), 157.1 (C-5), 150.7(C-4"), 1486.
9(C-3), 123.1(C-1"), 120.5(C-6"), 116.8(C-5"),
105.7(C-8), 105.2(C-10), 103.5(C-3), 99.2(C-
6), 83.1(C-5"), 79.9 (C-3"), 74.5(C-1"), 71.8
(C-2.4"), 62.7(C-6").

DPPH free radical &0l I8t tatsjatA”
-A1% 3 mgZ MeOH 25 mlZ &31§ & 120 pg/
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Fig. 1. Structures of compounds [~1V.

ml, 120x10™ pg/ml, 120X 107 ug/ml 2 120%
10° pg/mlel =2 A FJAsdx 1,1-
diphenyl-2-picrylhydrazyl (DPPH)2 MeOH
o o 1.5x10" M/ml =7} 54 e}, 42
9 A& 4ml¥} DPPH €9 1 ml¥ & od3iA £
et ohg A2ofA] 3083 A F 520 nmallAM
F3=8 23t ¥4 dE %E2 BHA (but-
ylated hydroxy anisole)Z At-&-3tth. d4atst
B AIRE AR e dxTe F¥EE
50% ZaAPled 83 AA9 F= (EC=E
A8t} 2 AR 1% DPPH radical 224 %
2% 33] ukE3te] STt

TBARO| o8 XAMMEIE FHE® - Ureth-
ane 2 nl3 A7l BFE Edt] A& AAG
T AR rel]l o FEe] 9ol fFste saline
bufferg 7Fate] Wil vkttt vk Yol
8.1% sodium dodecyl sulfate 0.2 ml3} 20%
acetate buffer (pH 3.5), ¥4 EHo2 (0.8%
thiobarbituric acid ¥ 43 &xe] AEE 71
F 95T 1AIZE Bt whEAI F A 2oflA] Wzt
Al Z . =3 n-BuOH:pyridine (15:1)& 7}3t
1583 AAEs Q& f71So] dHetd 532
nmollA FF=E SF3At A2 IS =
£ 1,1,3.3-tetraethoxypropaneS EEEZ 2 3}
o A& BF AFZAE o] 83l U2A 1¢g2 A
A% malondialdehydeZ nmoleZ ettt

g1 9 &
SFE [ mp. 250C] BN BLEAM Mg

HCI, Zn-HCI € FeCl; 429 ¢3S B}, 'H-
NMR ~#HE# 2 olefinic field9] 86.38, 6.782
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A-ring®] H-6, H-8°] A& meta couplingdt
doublete. 2 Vel om, 853590142 <] ano-
meric proton (J=2Hz)¥ rhamnose?| me-
thyl7ldl B S99 peaks}t 50,9414 do-
ublet (3H, J=6.0Hz, He") o2 A=Y},
Shift reagentE 713t ¥ UVESHe ¥stFdS
=% 27 NaOH #H7M band 1P} 50 nm ba-
thochromic shiftdt 23} AICLE 713& o
band 117} 30 nm bathochromic shift, NaOAcZ
7}l& ® band [°] 10nm bathochromic
shift$v A, 28] NaOAc/H;:BO:E 7132 ul
band II7} 14 nm bathochromic shiftd+ o2
Ho} flavonoid FA2] C-5, C-7, C-3" & C-4"4
free}e]e] OH7} EAl8te S EAS 38 5
7} ARt o] ZAZRE 3FE [ querce-
tin-3-O-rhamnose® 243t49 3, 7|& £8 %7}
9] data Hlw 2% quercitrin (quercetin-3-0-
o-L-rhamnose) 2.2 82153 3T},

33E [+ mp. 235T9 4 2o 'H-3t
B“C-NMR 2928 B 2|8 peakZ A ¢i5taL
€ 3¥E [# v fARIE Y 'H-NMR 293
oA & 5.25 (J=T7.5Hz, d)|42] anomeric pro-
ton¥ “C-NMR dataslA 8103.6, 77.6, 77.4,
75.0, 70.5 2 61.80)A o oo &4 vas A
& 4= 913, NaOH, AlCl;, NaOAc 2 NaOAc/
H;BO; shift reagent #71A] UV A2 EH o]
band [, 1I¢] bathochromic shiftsle A2 B
o} flavonoid€] C-5, C-7, C-3' & C-4'¢] free’d
gl OH7} EAlete SHEdS 4 4 U of
49 data® B34 FE Il quercetin-3-O-
B-glucose® FA ety 1, B3 Wate] v mz 2E]
313 [+ isoquercitrin (quercetin-3-0-B-D-
ghicose) 2.2 =3 slgt}.

S3E Il mp. 230T9] 34 Euaoz UV,
'H- 2 “C-NMR 2#|E3 0] 3% [ v & R}
sttt @A) 2boH2 'H-NMR 29 E A Zo
85.39 (J=8.0Hz, d)ol+19] anomeric proton¥t
“C-NMR data®] 8103.0. 76.9, 74.3. 72.3, 69.0,
61.202 ZHE0] galactose® AP L FAT
T UATh o1 dataZ A FHFE e
quercetin-3-O-B-galactose® #3491, 7|&
£33} vlwsle] #3HE (1= hyperoside (qu-
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ercetin-3-0-B-D-galactose) 2 T4 39t}

S1¥HE Vi mp. 262090 &4 B2 o2 FAB-
MS A=23RE (M+H] 7} 4490107%. NaOH,
AlICl;, NaOAc, NaOAc/H;BO; shift reagent 3
74 UV 289E246M band 1 2 119 §47}
bathochromic shiftéhs ASZ Hol flavo-
noid® C-5,7,3".4'9) free OH7} ZAYE 343}
th. 'H-NMR 2#E>)x 5dgtae] OH7F &
13.172 vlud AAAC 2 ol %31, H-33 H-
69 =17} 86.64 & 6.26914 singleto.2 et
£t Aoz E 1 luteolin type glycosideql A2
2 A9 Fe) 2% 92+ luteolin'’3 ¥C-
NMR datag ¥|@3td< W C-89 carbon
signale] 894.2914 8105702 ¥wa AxFo
2 olFd Ao ZHREH o] 8 x| AFHAS
& 3239tk 'H-NMR spectrumelX 22| 84.
68(J=10.0Hz, d)¢] anomeric proton® “C-
NMR data®] 883.1, 79.9, 745 71.8, 71.8 &
62.7914 o] C-glucoseZ X&EE AT &
B3let. o] data2HE SFE VE luteolin-
8-C-D-glucoseZ FA3gm, 71EZA P2 1l
TEHE #3E [VE orientin (luteolin-8-C-p-
D-glucose) 2 &<1&%3 &3

DHFGE AZx2RE EYT quercitrin D,
isoquercitrin (I), hyperoside (III) ¥ orien-
tin (IV)& DPPH radical &AW <& &4kst
gAS A3ttt 2 A3 Table oA REdls)
Zo] Eel® 579 flavonoidsdtgEel 25 &
AHalg A& Vet 53] orientin (IV)9] ECy=
145 uge 2 A free radical® 2ANF R
A 7 e s 4L el oldg g4

Table L Radical scravenging effects of compounds |
~IV on 1,1-diphenyl-2-picrylhydrazyl (DPPH) ra-
dical

sample ECs” (ug)
Control (BHA) 9.5
Compound [ 17.5
Compound Il 17.3
Compound Il 18.3
Compound IV 145

YEC, value represents the concentration of a
compound required for 50% decreases of DPPH
radicals.
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Table II. Effects of compounds I~IV on the hepa-
tic lipid peroxide contents in normal rats

Inhibition

Samples (ug/ml) activity (%)
Control 89.2+8.6” 0
BHA 4 77.10.7 14
20 71.4+29 20
40 65.7£0.7 26
80 63.6:0.7 29
Comp. | 4 82.1+71 8
20 81.4+0.0 9
40 78.5x£0.7 15
80 64.3+0.7 28
Comp. Il 4 82.9+1.4 7
20 79.3+2.9 1
40 75.7£1.4 15
80 68.6+5.7 23
Comp. 1l 4 101.4+2.9 ]
20. 83.5£0.7 6
40 81.4+2.1 9
80 60.0+3.6 33
Comp. IV 4 76.4+7.1 14
20 77.9+4.3 13
40 75.0£5.7 16
80 67.8+2.1 24

Values are mean=+S.D.

quercetin/l AZEFANAN 71 & 435t 24
< VYehlE Ao 48R quercetinEthE 1 &
7} vl ksiA|nt, v wA e £Fo] P FHE
Ueld ez gyt 4+ g a9n 8 72
3}, quercetinAl g2 3E 2HE T FTH=
FrrslgA el & 9 vXA @ Ao wdd
ot =3 TBAR) Qste] AA#tste it 4]
248 AAT A3}, Table [olA EE Hie 2ol
4%9] BT T gHoEH o2 XAt} o
A3 L Vel 53 S3HE orientin (V)2 4
pg/mle] AFEoA FduizdE BHASY 22
Fzo| AAFE A S-S Yed 28 &
E hyperoside (IDE 80 pg/mle] F=AA
%A Uz GERT B8 33%9 XA Az
22 Jghdt}. oln| rutin, quercetin ¥ rh-
amnetin® Z< quercetinA flavonoidE<
oxygen free radical® £74A17]3 3124 glu-
tathione 58 7224 AAH EX3H
Fote] AARNEE A S U
e Aoz A A a2y luteolinAl 29

C-glycosyl flavonoid?! orientin¥ isoorien-

Kor. J. Pharmacogn.

tin 59 lipooxygenased] that A3t A] 2
PeAE 2o b JAT free radicaldA 2 A
Anslol] g Fatgggo] talde A E1
e blo|th ¥ o)el AnE Fs B nF
BEAZ o] a8y FAELS EtOAcEH
ZA31= flavonoidA€ e FFEUS & + UA
i, £598F luteolinAl €9 C-glycosyl
flavonoid?! orientino] 73 F4ad&PdS v

12328
A AL

NMR &3] £&& F4 7|235d 74 HL7%
L M FEA A=Y YT

olg=sl
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