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Flavonoid Compounds and Biological Activities on
the Aaerial Parts of Angelica gigas

Hyung In Moon, Kyu Tai Ahn, Kang Ro Lee and Ok Pyo Zee”
College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea

Abstract — This paper describes isolation and elucidation structure of the components from leaves and
evaluate the radical scavenging activity on DPPH radical for antioxidant effect. Bioassay guided frac-
tionation of MeOH extract afforded active EtOAc and BuOH fractions. The most active EtOAc fraction was
repeatedly chromatographed over silica and Sephadex LH-20 to afford six flavonoid compounds. Studies on
the antioxidant activity of these constituents showed that quercetin was the most active of these com-
pounds. Luteolin and kaempherol are also active, These results suggested that the antioxidant activity of
leaves of Angelica gigas may be due to flavonoid components. All the compounds were identified by spec-
troscopic methods and are the first report from leaves of Angelica gigas.

Keywords [J Angelica gigas Nakai; leaves; flavonoid; antioxidant effect.

23 I (Umbellifera)2 £ AlAIH 22 2004 <F
300001F0] on feuetels 345 67F THE 1
o] EXHoitk) 7 F ok o7 wo| Kol
Re AGH, A, Wz, 2% oF 65| k2 F
FAs AFAEAME PYEF WD F(Angelicae
gigantis Radix)& o]g3it}, 3edie] #3 AT=
£ Angelica® 2Es AD coumarinfF=AE S
gk Zlo] Fol spathzoll gJsle] 1 3pehyzr} ¥haiA]
7] Al o8 A coumarinf-EA S0l HaElE1
TS o] kgl W 7T Ho| o]FoF Q)
o} A5 2glod g AT D oA A
coumarin 5AQ) decursin, decursinol, nodakenin
% umbelliferonso] E2] &) H3I, 7 k23§
o224 decursin®} decursinols= E718 FHEFw

#E =Fof B3 2o o] AAlAR
(73h) 0331-290-7745 (B2~) 0331-290-7730

2 A F vEATIH EWdEl sE59AE
$ola, Aol st} decursin® FEA O,
decursinoke AA)F 0w 2g3He B v ok
Angeliéa-ﬁ—ﬂ flavonoid AJ&E-o] #™I AFZAME
Crowden’s°) 19691 3007FA19] AHE35 53%7F &
T 26wl A 7R 3, 24 g
F luteolin, kaempferol T quercetin®]™, leuco-
cyanidin®  ApiastrumoilX HEFW, Angelica peuce-
danum™} Angelica seseli 9] Qo)A+ furanocouma-
rin®] F/gEo % AEH 1, YZEE polyacetyle- nes?
Zhkst Z2 9] hydroxycoumaring FAEITHL B
90mM 7 Sousal 1969% angelicagy ol A acids,
phenols, tanins, alkaloids, triterpenoids, flavonoids,
anthocyanins, catechins, coumarins, oxyanthracenes,
saponins, cyanoheterocycles®] #-318-ZA] antibiotic
activity® 573 A3 Staphylococcus  aureus,
Escherichia coli  Monilia albicanss AA3H= &
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A4 B3 3K3Y BasasS 19719 A archangelica
9 M2 archangelenoneE ##)5to] mass$}
NMREA 1 T2 14E8929m,” Harbones<
1972d T A A& gue] et wolt 24
< 28 I 27 2552 flavone?} flavonol glyco-
sidesE HEFRoH, £2 T EL luteolin 7-
glucoside, quercetin 3-rutinoside, isorhamnetin ©]
AeS H13A'Y Chatterjees2 1973 A
archangelica®) *-2]o|A archangelenone, 4'-prenylo-
xynaringeninS #2 B33 1,'Y Yamahara= 1981
J Angelicae dahuricae Radix®] flavonoid glycoside
fraction®] Cu**-induced gamma-globulin denaturation
£ Asigcta Busiglon ! Alimbaevas- 19833
Angelica®y 21E9] ZetH co|=9] 3} essential
oile) 2 Wkt By 8193,"Y Harborne
=2 1986 d 559 Angelica 2159 ol thale] Z
iRyl AR HAg A3 apigenin® ¢F2] EH )
glycosides 2] Eslglt), oj#d ZelHwolEs
ol w2t 1 g Blo|z} gle v AEsEtA £
Foll ol8d F S Mtk odt £3
T3] B W Angelica® A5 SR wolE A
AT AR ulEst Holqltt F3HE ¥e
SRl o] &etar A= WelE AeR, A
APFE-e] BE FAsH F TP ARG wekE
A7|Aot rlst a7t AR 23 B RIS
on, vl Q77 Eol o] QA ooprt. v
bE A A QY] dlsl TS dokk
17}, BgEEe] S o|E S Eesl) o+
ZE yeigied 1 dAE By st dc

oA o

HEYY

AEXE

Aol AMES A Angelica gigas Nakai) |
Hi 1998 7€ AR ouitel AgEke e
Al AFB F52 35 AEs) 2@l 744
g Fol] S3te] AES F Al ARSI

EPE &4E, TLCE,
IE ANFF3t] ARgst
A}-2-3+9it}. Column packing-

silicax= Kiesel gel 60(70~230 mesh), Kiesel gel
60(finer than 230 mesh)Z AME-3I 18] Z3A]
+Sephadex LH-20(Pharmacia), Lichroprep RP-18
(particle size 40~63 um)E ARg3dlgod, TLC
platex Kiesel gel 60F,s(Art. 7552, Merck), Cel-
lulose plate(Art. 5552, Merck)S /\F%ﬁ}%?}. HEAIA|
%02 Jodine vapor, 10% H,S0,n EtOH),
Molish reagent, Aniline phthalate reagentZ ©}-&-&}
$om, 717]= mpE Gallenkamp melting point
apparatus(uncorrected), UV spectrophotometers Shi-
madzu UV spectrophotometer, FT-IRS JASCO
FT/IR-5300 spectrometer, H-NMR2 Bruker AMX-
300 spectrometer(300 MHz), 'C-NMR< Bruker
AMX-300 spectrometer(75MHz), EI-MS+ JEOL
JMS-AX505 WA, FAB-MS+= JEOL JMS-AX505
WAZ o]g3t3irh.

*& W 2

A% 2T A 5 kg S48 MeOH
5 I1Z 9of 33] 870l ¥ &3 -, %ksE
310 MeOHAAE A3t o] diof 22 hexane
I FFFE 71 & X A8l hexanes-S F38h
o] s3] hexane™ 8 97.5g8 U, 5
CHCLZ 713 X% W8l CHCLEE 254g8
R} AlEste] =50 EtOAcE 718l AE x|l
EtOAcE-8 30gs 92 ¥, tiA] 43 BuOHE 7}
& A% wx)sle] BuOHE-E 52.3gS Uit 58
FEEs] H0%3 58gs I3t

22| ¥ 35|

FFH AN 25 BEEST PAlEWt Qe
EtOAc*E 23gS silica gel column®l]l 23 CHCly:
MeOH : H,0=8:1:0.22] &Z&vlE chromatograhpy
£ ZAAJsle] TLC chromatogramell 2]A3sl] 5709
subfractoins YoM, ©] 5 subfractoin No 37} 4
o4 gEE 120mg), 2(15mg), 3(13mg)S, sub-
fractoin No. 5914 32E 4(35mg), 5(11 mg), 6(14
mg)e ¥t

SlEI2 1-EtOAc 714 23 F Al subfraction
No. 3%} 45 Sephadex LH-20 column chromato-
graphyS ©]|€3]0] MeOHZ £EA1H 92 3ES
MeOH= AA75] mska) E2l 33HE 12 23t
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mp: 315~317°C, Molish test negative, IR
V. cm'(KBr) : 3342(-OH), 1685(c, P-unsaturated
C=0), 1616, 1560(aromatic, C=C), 1246(C-0O);
UV v, nm(og € : MeOH: 253(4, 3), 270(sh,
4.16), 305(sh, 3.9), 372(4.3); MeOH+NaOH: 253
(4.26), 270(sh, 4.16), 380(4.17); MeOH+NaOAc
270(4.24), 323(4.01), 388(4.28); MeOH+NaOAc+
H,BO; 245(4.53), 334(sh, 4.24), 388(4.51); MeOH
+AICl; 253(4.36), 351(sh, 3.86), 395(4.01); MeOH
+AICL+HCl 250(4.35), 320(sh, 3.75), 365(3.95),
428(4.38); EI-MS(70eV) [m/z] (rel. int. %) : 302
IMI*(93), 301[M-HJ*(31.3), 274[M-COI*(10.7), 273
[M-HCOJI'(16), 245[M-(CO+HCO)I*(27.5), 153[A,+
MJI*(59), 152[A,]*(10.1), 137[B,17(10.1), 134[B,]+
(18.1), 124[A,-COT*(15.1), 123[A,-CHO]*(10.1), 109
[B,-COI*, 'H-NMR(300 MHz, DMSO-dy) & : 6.19
(1H, d, /=1.8Hz, H-6), 6.40(1H, d, /=1.8Hz, H-
8), 6.87(1H, d, J/=84Hz, H-5"), 7.53(1H, dd,
J=21, 84Hz, H-6), 7.6(1H, dd, /=2.1Hz, H-2",
12.50(1H, brs, 5-OH)

ElgtE 2-EtOAc 784 E&FolA subfraction
No. 3% 4% Sephadex LH-20 column chromato-
graphys 018319 MeOHZE £2A1A 92 3=
MeOHZ 273l vj3hx) F2)l si3E 28 Agic).

mp : 274~276°C; Shindoda test: positive; IR
Vo cm(KBr) : 3428(-OH); 1655(ct, B-unsaturated
C=0), 1614, 1508(aromatic, C=C), 1253(aromatic
C-0); UV v, nm(log, & MeOH 267(4.7), 325
(sh, 4.53), 368(4.7). MeOH+NaOH 281(4.87),
319(sh, 4.62), 428(4.87) MeOH+NaOAc 275(4.86),
306(4.59), 387(4.78), MeOH+NaOAc+H,BO, 266
(4.83), 315(sh, 4.58), 368(4.81), MeOH+AICl, 270
(4.86), 303(sh, 4.43), 350(4.41), 424(4.89), MeOH+
AICL,+HCI1 258(sh, 4.74), 270(4.81), 304(sh, 4.36),
350(4.51), 424(4.86); 'H-NMR(300 MHz, DMSO-
dg) & : 618(1H, d, /=18Hz, H-6), 6.42(1H, 4,
J=18Hz, H-8), 6.92(2H, d, J=88Hz, H-3, 5,
8.032H, dd, /=8.8Hz, H-2', 6", 12.44(1H, brs, 5-
OH) '

5188 3-EtOAc 7H4 285 °lA subfraction
No. 3%} 42 Sephadex LH-20 column chromato-
graphyE ©]-8351] MeOHZ SEA1A 4L s
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MeOHZ AZ27g3}e] 32 327 e 38 43t

mp : 291~292°C; Shindoda test: positive; IR
Vinax cm '(KBr) : 3402(-OH); 1663(c, B-unsatura-
ted C=0), 1605, 1508(aromatic, C=C); 1250(aroma-
tic C-0), UV v, nm(og &) : MeOH 256(4, 7),
288(sh, 4.53), 346(4.7), MeOH+NaOH 268(4.87),
319(sh, 4.62), 425(4.87), MeOH+NaOAc 271
(4.86), 325(4.59), 395(4.78), MeOH+NaOAc+
H,BO, 262(4.83), 365(sh, 4.58), MeOH+AICL,
270(4.86), 333(sh, 4.43), 404(4.89), MeOH+AICI3
+HCl 262(sh, 4.74), 275(4.81), 295(sh, 4.36),
355(4.51), 385(4.86); 'H-NMR(300 MHz, DMSO-
d¢) 6 : 6.18(1H, d, J=2.0Hz, H-6), 6.44(1H, d,
J=2.0Hz, H-8), 6.66(1H, s, H-3), 6.89(1H, d, /=
8.0Hz, H-5), 7.40(1H, d, /=2.0Hz, H-2"), 7.42
(1H, dd, /=8.0Hz, 2.0Hz, H-6), 12.43(1H, brs, 5-
OH)

SHEfE 4-EtOAc 7MY 28FelA subfraction
No. 58 Sephadex LH-20 column chromatography
£ o]g3l MeOH : Acetone(2:1)2m|E2 £3A)#H
< 313HES MeOHE AA%31e] w3y #2411 8
e 45 23tk
mp : 196~198°C; Molish test: positive; IR
Voax €M '(KBr) : 3418(-OH); 1655(cr, B-unsatura-
ted C=0), 1606(aromatic, C=C), 1203, 1084(glycosi-
dic C-0); UV v, nm(log &) : MeOH 273(4, 5),
304(4.06), 383(3.51), MeOH+NaOH 275(4.86), 310
(4.35), 4103.57), MeOH+NaOAc 279(4.69), 313
4.12), 410(4.52), MeOH+NaOAc+H,;BO,; 272(4.53),
299(3.85), 410(3.53), MeOH+AICl, 280(4.80), 301
(3.86), 345(3.51), MeOH+AICL,+HCl 278(4.59),
301(3.80), 415(3.52); Positive FAB-MS [m/z]: 465
[M+HJ", 303[M+H-(C{H,,0,1"; 'H-NMR(300 MHz,
MeOH-d,) & 3.12~3.34(4H, m, Glc H-2", 3", 4",
5", 3.71(1H, dd, j=5.1Hz, 12Hz, Glc-H-6"), 3.41
(1H, dd, /=24, 11.4Hz, Glc-H-6"), 5.15(1H, d,
J=7.5Hz, anomericH-1"), 6.19(1H, d, /=1.8Hz, H-
6), 6.38(1H, d, /=1.8Hz, H-8), 6.88(1H, d, J=
8.4Hz, H-5"), 757(1H, dd, /=2.1, 8.4Hz, H-6),
7.84(H, d, J=2.1Hz, H-2); "“C-NMR(75 MHz,
MeOH-dy : 148.0(C-2), 135.9(C-3), 179.7(C4), 163.2
(C-5), 96.1(C-6), 166.6(C-7), 94.86(C-8), 158.9(C-
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9), 105.3(C-10), 123.0(C-1), 116.2(C-2'), 146.0(C-
3), 150.1(C-4), 117.8(C-5", 122.09(C-6"), 100.2(C-
Glc-1), 73.0(C-Glc-2), 75.1(C-Glc-3), 70.02(C-Glc-
4), 77.2(C-Glc-5), 61.8(C-Glc-6),

SgH8 5-EtOAc 7H8d #&8F<lA subfraction
No. 55 Sephadex LH-20 column chromatography
£ 0|83l MeOH : Acetone(3:1)yEE E£EA)A
33ME-2 MeOHZ AAAsle] w3k 24l 3}

mp : 216~218°C; Molish test: positive; IR
Vo Cm'(KBr) : 3423(-OH); 1655(c, B-unsatura-
ted C=0), 1606(aromatic, C=C), 1197, 1114(glyco-
sidic C-0); UV v, nm(log &): MeOH 270(4,5),
301(3.06), 350(3.55), MeOH+NaOH 275(4.68), 313
3.67), 375(3.52), MeOH+NaOAc 280(4.78), 301
(3.92), 378(3.61), MeOH+NaOAc+H,BO, 275(4.71),
302(3.49), 380(3.85), MeOH+AICl, 284(4.91), 302
(3.55), 430(3.73), MeOH+AICL,+HCl 275(4.70),
301(3.52) 405(3.50); Positive FAB-MS [m/z]: 435
[M+HJ*, 'H-NMR@300 MHz, MeOH-d,) & : 345
~3.502H, brs, Arab-H-, 3", 4", 3.85(1H, dd,
J=39, 5.1Hz, Arb-H-5"a), 3.91(1H, dd, J=3.0,
5.1Hz, Arb-H-5"b), 5.47(1H, brs, anomericH-1"),
6.21(1H, d, J=2.1Hz, H-6), 6.40(1H, d, /=2.1Hz,
H-8), 6.91(1H, d, /=84Hz, H-5), 7.48(1H, dd,
J=2.1, 84Hz, H-6), 7.53(1H, d, j=2.1Hz, H-2);
BC.NMR(75MHz, MeOH-d,) : 146.5(C-2), 135.9(C-
3), 180.7(C-4), 163.3C-5), 99.9%(C-6), 166.2(C-7),
94.8(C-8), 158.7C-9), 105.7(C-10), 123.2(C-1), 116.2
(C-2), 146.5(C-3), 148.1(C-4), 136.8(C-5), 123.1
(C-6"), 109.2(C-Arb-1), 83.1(C-Arb-2), 78.7(C-Arb-
3), 84.4(C-Arb4), 62.2(C-Arb-5)

SIghE 6 -EtOAc 7184 854l subfraction
No. 5% Sephadex LH-20 column chromatography
£ o}&3le] MeOH : Acetone(3:1)§9=Z FEA]7]

% tHA] 50% MeOHEZ Lichroprep RP-184H & &

FAA e 3IE-S MeOHZE AE7gsle] w3y &
2Rl 3 65 I

mp : 251~254°C; Molish test : positive; IR v,
cm™'(KBr) : 3403(-OH), 1650(c, P-unsaturated C=
0), 1606(aromatic, C=C), 1065(glycosidic C-O);
UV v, nm(og & MeOH 256(4.5), 283(3.06),

347(3.32), MeOH+NaOH 262(4.63), 313(3.45), 400
(3.65), MeOH+NaOAc 258(4.46), 398(3.35), MeOH+
NaOAc+H,BO, 257(4.96), 385(3.36), 370(3.76),
MeOH+AICI, 268(4.68), 327(3.07), 425(3.08),
MeOH+AICL+HCl 263(4.57), 289(3.56), 385(3.43);
'HNMR@300 MHz, MeOH-d,) § : 315~334(4H, m,
Gl H-2", 3", 4", 5", 3.71(1H, dd, J=5.1Hz,
12Hz, Glc-H-6"), 341(1H, dd, J=2.4, 11.4Hz, Glc-
H-6", 5.07(H, brs, anomericH-1", 6.43(1H, d,
J=19Hz, H-6), 6.72(1H, s, H-3), 6.78H, d, J=
1.9Hz, H-8), 6.87(1H, d, J=84Hz, H-5), 7.41(1H,
d, J=19Hz, H-2), 743(1H, dd, /=82, 19Hz,
H-6), '*C-NMR(75MHz, MeOH-d,) : 164.5(C-2),
103.9(C-3), 182.7(C4), 161.3C-5), 99.9(C-6), 163.2
(C-7), 94.8(C-8), 157.7C-9), 105.7(C-10), 121.2(C-1),
1132(C-2), 1465(C-3), 150.1(C4), 116.8(C-5),
119.1(C-6), 1002(C-Gle-1), 73.1(C-Glc-2), 76.7(C-
Glc-3), 68.4(C-Glc-4), 77.2(C-Glc-5), 60.8(C-Gle-1)

slatEo] MIEHY - 38 4, 5 2 62 TLC
ol AA51e] ¢-HCl chamberell 853 Wx]sle] 714
A 5 Aol dFew HAxsty 2o FF
(Aldrich co.)3} Co-TLCZE 33} CH,Cl : MeOH
: water=26:14: 5% #A7§A)Z1F aniline phthalate?]
oko g whlAlzion 1 AR o] EE 4, 62
glucose(Rf=0.25), &3E 5% arabinose(Rf=0.26)
7t PYEUE gl

gastg ool gl 0D &3 -1,1-diphenyl-2-
picrylhydrazy(DPPHY el o2} oh23 2] S48t
Fohie® zk 23 9 dd GE 3 mgs A
MeOH=Z 25 miZ 8% & 7}7}e] 555 480 ng/
4ml, 320 pg/4 ml, 160 pg/d ml, 80 pg/i4 mi, 40
ugi4 ml, 20 pg/4d mi, 10 pg4 miE 33 gN 4
ml$ MeOHEA 15%107* M/ml 5=7F =4
DPPH(1,1-diphenyl-2-picryl -hydrazyl) €% 1 m/ &
S vortex® U EFES thEy ALelx] 3083t
HEx]3E & 520 nmollA] optical density(O.D.)YE &3
SIATh ARl Fabs ATl iRt 50% 35S
AAE Vel 12 FRECHE FAIBIT

HEEY 9 o

o

I AYH-S MeOHE FEI F 55319
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g2 MeOHHXAE 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radicalell T3l radical A &35 A5k
Ast 7S FAS Ao Table IofA 9} ol
MeOHAAT} 73t &Hits} &go] Qlgs AT 4
ASITE. WEkA o] AAF FHER ATEES A
3t Z} #3o) gt 89S FES 27 EtOAcEE
oA st FstaTr} ERY EtOACE-3ol 73t &
Ak Aol el s AT F Atk a8
22 EtOAcREE column chromatographyS A4
3lo] EtOACEZ o 2RE 659 St ol 3EE
< By, 7 siRhE siErxg &, ek
g g ek upiS ol gste] AXsty, 7t 31t
9] st @S AR

B2 1-mp= 315~317°C ©]9 Molish teste]
negative® LERNI IR spectrumelld 3,342 cm™'%
ZolM 73 OH &5 band, 1685 cm '-ZollA o,
B-unsaturated C=0 &< band, 1616, 1560 cm 5
o)A aromatic, C=CZ 213+ & band 7} YER}
™, 1246 cm™ FZolA C-0 2 AT F5 band’}
vehds, UV spectrum® 270 nm 2 372 nm ]
A &4 band’} YERIEE flavonoldl 3RBHER 57
gk ¢ g2 'H-NMR spectrumelME 86.19
ppm ¥ 640 ppmel] YERE= coupling constant?}
J=1.8Hz%l 27}%] doublet: meta couplingdl= A
ring®] proton®E 5,7-dihydroxy?] 7% H-60] 1}
ol JERIEZ §6.19 ppmol] YER? signal> H-6
°2, 8640 ppmo] YERF signal> H-82 75
= St} E$ B ring protond] 71913t signale:
ABX typel® =, 86.87(/=8.4Hz). §7.53(1H, J=
21, 84Hz)S § 7.60dd, J=2.1Hz)ppmolx 2tz
1Hell #i@eh= signalo] YeRd Ao % Hol 7127} H-
5, H6' ¥ H-2= #A&HAZAS ey, H-3' 9 H4'
Al OH7F &= 13 31T methoxy
peak= $USIch ®3t mass spectrumAE E2} o]
2 peak’} m/z 302014 Al vERda [A+H]
ion°] my/zollM, [B,l" ion®] myz 137014 ZsiAl
ERY A ring ¥} B ringell OHZ)7F 2kt 2708 994
3 e olAE 4 U} Shift reagentel] 2]t
5 SolEs AR 343 tlE NaOHe <&
band 18] &< peak®] A=F o5} F5ATIT F
71BIEE C4' o free OHY EAS 3% & Y
©or, NaOAce| 98] band 1I¥ EF57} Aoz
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o]%3k1 NaOAc+H,BOol I3 band o] 333
o]Fshd, AICL) 213t band 19] Ay o5& &2
& o itk wEd 3RME 12 3,5, 7, 3, 4-
pentahydroxyflavone, & quercetingd-& F9& 4 3l
R, FFEFFH o TLCE T3ME 54 sEsEd
S RIS

B2l 2 -mp= 274~276°C ©]™ Molish testel]
negativeZ VBRI IR spectrumeld] 3,428 cm™'%-
ol 74t OH &< band, 1655 cm oA o,
B-unsaturated C=0 &< band, 1614, 1508 cm %
oM aromatic, C=CZ <13t &4 band’} R},
1253 cm'#Zo)A aromatic C-0 2 Q1% &<
band’} YR}, UV spectrume 267 nm 2 368
nm ° F<¢ band’} YEREZ flavonold] e
2 F39t) o] 3ghEe] 1H-NMR spectrumel A=
86.18 ppm 3 6.42 ppmell “ER}= coupling con-
stant’} J=1.8Hz2) 2702] doublet:= metacouplingd}
= A ring® proton® % 5,7-dihydroxy?) 3¢ H-6
o] 1Al VERIEZ §6.18°] UERD signal> H-6
o2, 86.42 ppmol] YERY signate H:-82 &<
ATk, &3k §6.92 ppm(/=8.8Hz). 8.03 ppm(1H,
J=8.8Hz)lA Z}Zt 27182l ortho couplings &t
RE 2719 doublet’} WERtR, 12.44 ppmellM 5-
OHY signalo] YERTL Qli= ZOE Hol, H-4YX|
of OH7} X&=USE AT 4= UAAT methoxy
peak= $Iglch. Shift reagentell &J$F ¢ mgolE
< Avnyg FAFUZ NaOHoll ¢Jall band 19 F
T peak®] I o|lFH T TURIER C-
4°] free OHS EAE F9E 4 321, NaOAc
ol 93} band 1Y FF7F Fopgoz o]Fstx
NaOAc+H,BO,o1 €3] band Io] #W3l7} glos,
AICl; ol 9% band 19| B9Hg o]F3tka, o] FF
bandt= HCIE 7I8loi= W37l gloemz 599
OH7I7} EATE F4F 4 AUx, 'HNMR
spectrum®] A& ANERIEIC) webA 3EE 22
OH”17} 3, 5, 7, 4-tetrahydroxy flavone & kaemp-
ferol)S 4% 4 AU, FFEH co-TLCE E3t
AME Y IAEYS I F YU?

B8 3-mp= 291~292°C ©]1 Molish testol]
negative® YJENIIZ IR spectrume)r] 3,402 cm™
FZolM Zst OH &% band, 1663 cm™' F-ZojA
o, PB-unsaturated C=0 &< band, 1605, 1508
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cm B4 aromatic, C=C& 1% &4 band’}
YR, 1250 cm 5ol aromatic C-0 3 Q18
€4 band’} YEl, UV spectrum? 256 nm U
346nmelX §5 band7} YERER flavonolAd]l 33t
E8 #4490} o] 3329 'H-NMR spectrumeolA]
£ 6, 81 929 protonol] 23l 86.18 ppm F
6.44 ppmell YER= coupling constant’} J=2.0Hz
Ql 27014 doublet™ meta couplingdl= A ring9)
proton®® 5,7-dihydroxyq! 7§ H-60] 1&gl
B2 g 8618 ppmell WERSG signald H6°.E,
36.44 ppmol] LFER signak>- H-82 158 5= QI3
o} T3 86.66 ppmolA 3HAA Q] proton, TE T
5, 2, 6% proton®] ZtZ} & 6.89ppm({/=8.0Hz),
8740 ppm(/=2.0Hz), 67.42 ppm(dd, /=8.0Hz)C.=
#HEE 1, 12.43 ppmellA 5-OHS} signale] vehtar
Qe AeE Hol, H-3 £ H4' $Xlo OH7} &
HA2S #8184 22T methoxy peak:s ISITH
Shift reagentel] &J3t & Fo|5-S Auny 74
2 NaOHell 98l band 18] &4 peake] A4
olFH FTAEIE SRR C-49l free OHS &
AE F9E 5 3109, NaOAcel 2J8) band 1<)
F7) Aubgo g o)Fakal NaOAc+H,BO,0l 93]
band o] ¥37} ¢lod, AICL o <Jgt band 19 %+
bk o]F3ta, o] 4 band= HCEE: 7Islol% W3}
7t fleEE 59X OW/|7F EAES F4E 5= 9l
213, 'H-NMR spectrum®] £4-& A&lsigict. u}
24 3RHE 32 OHYI7Y 5, 7, 3, 4'-tetrahydroxy
flavone & luteolin®-S FYIE 4 U1, EFEH
co-TLCE E3IME T4 =S g 5 9l
9}\1:}'-23)

1B 4 -mpE 196~198°C ©]™ Molish testol]
A positiveZ JERNI IR spectrumellA] 3,318 cm™
F2oA 738 OH &4 band, 1655 cm ' F-ZolA
o, B-unsaturated C=0 &%= band, 16065l
aromatic, C=C& 3 &% band’} YE}H, 1203
cm™ B2 glycosidic C-O2 {13+ &5 band7}
Ueld, UV spectrume- 273 nm @ 383 nm ©l
A E band’} YERERZ flavonol glycosideA] 3}
FEZ F4€r) o sigEe 'H-NMR spectrume]]
A& methoxy groups FZEE = QU 36.19
ppm ¥ 6.38 ppmel YER}= coupling constant”}
J=18Hz%] doublet= A ring® 6, 8 proton®®

45, 56.88 ppmell LFERE doublet, §7.57 ppme]l
doublet doublet X 37.84 ppmef doublet® % U}
W signal2 coupling costant”} 2.1Hz9} 8.4HzZ
ortho, meta d&3t B ring proton® & Z4z+e H-5,
H6 ¥ H2°2 7o, §3.12005H §
3.81AF]°f| sugar proton®] WER}Z 12w, ano-
meric proton®] 85.15°14 doublet®.Z coupling
constant7} 75HzE BAES YEplxm Uk Egh
Positive FAB-Mass spectrumA%E H-2} o] peak
7t} m/z 4642 FJEHUCH 1 mold Ho] HolA
WzE IM+H-(CH, 091" fragment ion peak’} m/
z 303014 base peak® YER}AL glow TLC plate
5 0|83t Alria] AT glucoseo] ER1E]
Qit}. Shift reagente] 213t S dolsS AvHd
4%k 9= NaOHel 23] band I1°] &5 peak?)
A ol5d FFAEIL FUVIERE C49l free
OHS EAE FEE 7 UN2m, NaOAcol &)
band I®] &7} A3 F o)|%E5t7 NaOAc+
H,BOSN Sla) band T} 25k olEahd, AICL o
2%t band 19| b olF-S TEY 5 AU wWE}
A 35hE 42 3, 3, 4, 5, 7-pentahydroxyflavon-3-
O-B-D- glucoside, &5 isoquercetingd2- A8 4 3]
9131, proton ¥ carbon peakdlo|El= R3] EHX
o} Ax)3IH 2

SIEIE 5-mp= 216~218°C ©|" Molish testo]]
A positive® YERTL IR spectrumolld] 3,423 cm™
F-2oflM 73 OH &< band, 1655 cm™ F-2ol|A
o, B-unsaturated C=0 &35 band, 1606 '3-olA]
aromatic, C=CZ I8t &5 band’} YERI, 1197
3} 1114 cm™ F2A glycosidic C-0& Q3+ F
band’} Yeh}H, UV spectrums 275 nm % 375
nmelX 5= band’} YERFEE flavonol glycoside]
SIER 5799}, o] 31gE2] 'HNMR spectrum
oA 85.47 ppmollA anomeric proton®] WERGT,
H-6, H-8 proton®] 86.21 ppm¥} 6.40 ppmell VHEh
U= coupling constant’} J=2.1Hz2) 2712} double
o] #&E9T, ortho, meta A¥s H5, H2 %
H-6' proton®] 86.91, §7.48 X §7.53 ppmolA
coupling constant”’} 8.4Hz, 2.1Hz%} 8.4Hz, 2.1Hz
2 JEN I, anomeric proton?] signal®] §5.47
ppmelX singlet2 YERIEE o] FHES odTS
3la o ARdo] #RIEgic), PC-NMR spectrum
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o ] = sugar region®| 33t signalo]l 8625
ppmellA 109.6 ppmell WFERF C-1 chemical shift
A7} 109.2 ppm, C-4 chemical shiftX|7} 84.4 ppm
© 22 methyl-o-L-arabinofuranoside®] C-1 chemical
shiftX]! 108.1 ppm, C-4 chemical shiftX]¢] 86.2
ppm®] chemical shiftx]e} A UX Jc}, =3
Positive FAB-Mass pectrumlX T #2} ©]2 peak
7} m/z 4352 Rl HoH, TLC plated ©]&3t
AP AN T 7dFE arabinoseo] Rl
=3I}, Shift reagentl] 23 F5 pgols-S AR
W F9% Ul NaOHe| 2J8} band 19) 35 peak
o] A} o5} F4ATIL ZIHERE C49 free
OHY EAE F4E F AUNSH, NaOAcel 23]
band ¢ &7} Fubg oz o]%31 NaOAc+
H,BOo! 93] band Io] 3¢ o|%ahd, AICL o
2% band 19 ZAoHF ols-& A F 5 Sk
b 33HE 5= 3, 3, 4, 5, 7-pentahydroxyflavon-
3-o-L-arabinofuranoside, & avicularin& F3% 4=
Q3L proton ¥} carbon peakdo|ElE AE3]) 3
2} D=5k

SIgl8 6-mpE 251~254°C ©]™ Molish testol]
A positive® VERNT IR spectrumolA] 3,403 cm™
ol 733 OH &= band, 1650 cm™ oA
o, P-unsaturated C=0 &= band, 1606 HF-Zolx
aromatic, C=CZ <I3t &4 band’} vleprie,
1065cm-13-2A glycosidic C-OZ 2%t €4 band
7} Ve, UV spectrume 283 nm 2 347 nm
oA F= band’} UERIZZE flavonol glycoside?]
s}3ET FAPC) o] 3329 'H-NMR spectrum
o)A+ aromatic field®] 86.43, 6.78 ppmelA A-
ring®] H-6, H-80] A= metha couplingd}e] A&
24 Yeptod, §6.72 ppmeldlE= H-39 singlet
o] 8.87 ppmellA= H-57} ortho couplings}td
doublet® YERGO™, §7.41, 7.34 ppmoldiE H-2
9l H-67} ortho @ meta couplingste] doublet,
doublet doublet® = VFERdT} S §5.07 ppmellA
3119 anomeric proton peak’} TWEE U o]=
coupling constant’} 7.1HzZ BA%HE 3t U=
o 4 Atk PCNMR spectrumol A= sugar
region®l 3 Fsh= signale] §60.5014 100.601 viERt
v C-1 chemical shiftX]7} 100.2 ppm, C-4 chemi-
cal shiftx]7} 68.4 ppm©ZA] methyl-B-D-glucopyra-
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noside®] chemical shiftX] ¢} Ao dx|ecy. =3
TLC plateE ©]€3 A7[5=24l] AT FAT
glucoselo] ERIF I}, Shift reagenteoll 23t F=
Aol 5-S AHEE F4¢ U2 NaOHel 23|
band 19] & peak® Fubd o)5d FHEI F
71EIEE C4°) free OHY EA1F 4T &= 32
], NaOAcol 23| band 11¢] &7} Aoz o]
%3t NaOAc+H,;BO°ll &3] band Io] W37} §
o, AICl; °] 2% band 18] #34 o]Fst,
band 1I¢] ©]&2 A gloeE=g 7H x| free
OH’l §E Aoz F4HNSH, o] F5 bande
HCEE 718l ¥sh} gloug 594x]o] OHV|7F &
Ags 4 = st wEkA SjhE 62 5, 7,
3!, 4'-tetrahydroxyflavon-7-O-B-D-glucopyranoside
S 4% 4= 3919131, protonF} carbon peakB|o|E]E=
g3 B3R 9} XSRS

spetyxrt 24E ol $3Eel st DPPH
testE HAIS A= Table 19} 2T} ©] Table IoA
Hi= ulel o] oju] 75t gHkslakgo] QlE Ao
47 quercetine]?” 71 7%t AksE B4S vERY
I AU, kaempferolo] 71 thEo® 7% E49E
g o]9 Z2 Ay= flavonoidEe A= 3, 4
)Xol dihydroxyE z+= flavonoidEo] 735t &4kt
282 VERITH: 2P 2 dXEe & 5 gle
], C-30\} C-70] O-glycosylations 43RS o
FATRE Ruee e AE 98 F ATk

P

Table I — Scavenging effects from Angelica gigas Nakai. on
1.1-diphenyl-2-picryhydrazyl (DPPH) radical

Sample ECs2(ug/mi)
MeOH extract 123.2
Hexane fraction >480.0
Chloroform fraction >480.0
Ethylacetate fraction 20.8
Butanol fraction 156.9
H,0 fraction 421.0
Kaempferol 12.0
Quercetin 4.5
Luteolin 15.6
Isoquercetin 20.8
Avicularin 36.9
Luteolin -7-O-8-glucopyranoside 421
L-ascorbic acid 9.6

3 The values indicate 50% decrease of DPPH radical and
are the means of triplicate data.
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gAY AEF dolA DPPH radical &AE
AAUE olg3te] Filst BE HAsta, S99E
Eelal 1 serxs &9, 38k 9 Egely
RS olgsle] AAsISict. et st B
EFH EtOAcEEollA kaempferol, quercetin, luteolin,
isoquercetin, Avicularin, Luteolin-7-O-B-D-glucopy-
ranosideE 23131, et SES] s &4
< A% A3} quercetin®] 71 A% @4 Vel
Pom, T3 kaempferolo] 73t 48 JERISIT
WA 459 flavonoidshHEE 84S YRS
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