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Flavonoid Constituents and Their Antioxidant Activity of
Laportea bulbifera Weddell
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Kyu Ha Lee, and Kang Ro Lee*
Natural Products Laboratory, College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea

Abstract — The repeated column chromatographic separation of the MeOH extract of Laportea bulbifera Weddell resulted in
the isolation of five flavonoids. Structures of the isolated compounds have been identified as isorhamnetin-7-O-o-L-rhamnoside
(1), isorhamnetin-3-O-¢-L-rhamnoside (2), isorhamnetin-3,7-O-0-L-dirhamnoside (3), isorhamnetin-3-O-o-L-rhamnopyrano-
syl-(1—2)-B-galactopyranoside (4), isorhamnetin-3-O-o-rhamnosyl-(1—2)-rthamnoside (§) by spectroscopic means.

Key words — Laportea bulbifera Weddell, flavonoid, isorhamnetin-7-O-c-rhamnoside, isorhamnetin-3-O-o-rhamnoside,
isorhamnetin-3,7-O-a-dithamnoside, isorhamnetin-3-O-o-rhamnopyranosyl-(1—2)-B-galacto-pyranoside, isorhamnetin-3-O-

o-rhamnosyl-(1—2)-rhamnoside
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A, F7), B, OGE FHE)el AE0 AgH gt F
Well 2R A= Laporteass 212 Laportea bulbifera
Weddell 1501H, 54282 AFEF Laportea moroide®
A ®21 ¥ bicyclic octapeptide ¥ $17 27 antimitotic
activityoll &k Q747 By Elo] glout B A& ths)
A= #)%-°] terpenoid, anthraquinone % flavonoid®ll 44
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71843 o2 F2E #9312 DPPH free radical
27 v o3l kel a3E AMES 7] Bushust
s}

e Wy

AEHYYH - ZH7)E (Laportea bulbifera Weddell)-&
2001 89 QuiAt =RlEAIM A sk RE AR s A
3] A & AR BE-S AFAuist ofslu gt
FE4 (SKKUO01-04)0 BHa=]o} gict.

7171 % Ale¥ — §31-& Gallenkamp melting point appa-
ratusE ARE-st] FA43F312n UV Schimadzu UV-1601
UV-Visible spectrophotometerE A}-& 35+t 'H- & “C-
NMR Varian VXR-500 spectrometer® &7 3}59.9.14, FAB-
MSE VG70-VSEQE AM-3I1t. Column chromatography
& silica gel Kiesel gel 60 (70-230 and 230400 mesh,
ASTM Art. 78734 and 9385, Merck)3} Lichroprep RP-18
Lobar®-A (Merck, 40—63 um)E AM&3+% 37, molecular
sieve column chromatography€- packing # -2 Sephadex
LH-20 (Pharmaciay AM-81%9.27, TLC plate= Kiesel gel
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60F,, precoated plate (Art. 5554, Merck)& A}-&3}9 o},
LPLC Pump+ FMI LAB PUMP MODEL QSY (U.S.A)
& AHE-slom, % 9 column chromatography-& &)
= 15 AR, 7IE A9k 1§ e 552 AREge
™, TLCO #-5-3h= @Ak 10% H,SO, (EtOHYS At
&3ttt

& 9 B - 200X 218 S8 AR 23
kg AES & de 2 60°C°ﬂ/‘1 MeOHZ 7}Z} 33] &
% 3 Y 538k MeOH &8 (2009 ¥3ioH
MeOH &% 2 RS 60°ColA 50% MeOHE 33] &
e F 28 FE5] FEE (100 9)S AU} MeOH &
FE (200 gys SFT<l EEAIA n-hexane, CHCl,, BuOH
To & gl BE3lod 747k 70g, 20 g, 30g (BuOH-HE &
Ao, MeOH F& & ZHALY] 50% MeOH & (100 g)
2 BuOHZ #8355} 8g (BuOH-2)& 9t} ¢] = BuOH-
1 #+8E 30 H,0 : MeOH (1:1~0:1)&
8= 3lo] XAD-2 column chromatographyS ’é"]ﬁm 4
he] E8e itk A%EE FlI (600 mg)g CHC,
MeOH : H,0 (14:5:1)& & & 3} silica gel column
chromatographyE AA] 97)9] &8 (FII~F19)2.2 Wir
F- ©]% FI13 ¥ (70 mg)<S 45% MeOH : 0.1% TFA
(45:55)8 &2 3} reverse phase (RP) Lobar®-A
column chromatography ¢ cation exchange column chro-
matography (IRA-67)2 TFAE #|# ¥ amine sep-pak.2
AA S FFHE 1 (10 mgyS AU, 2EIE F3 (11 gp&
CHCI, : MeOH : H,0 (14:5:1~6:4:1)% gradient 52 &7}
23} silica gel column chromatographyS A8l 137}
o] 284 (F3I~F313)22 hE &, o5 F32 3 (27p)
< 70% MeOHE &7) 2 3}o] sephadex LH-20& 713 %
70% MeOHE & = 3} reverse phase (RP) Lobar®-A
column chromatography ¥ amine sep-pakS.Z A3l 3}

E 2 (13mg)re FT8IATH F34 238 298 MeOHE
recrystalization¥t ¥ amine sep-pak®- 2 A3} F3HE 3
(20 mgy2- AL, F38 £ (800 mgyS CHCl, : MeOH
t H,0 (12:6:1)& % &7l 238} silica gel column chro-
matographyE 4] ¢+ ¥ 40% MeOHE 3% &uf 23]
reverse phase (RP) Lobar®-A column chromatography $-
RP-18 sep-pak2& A3l 3I3HE 4 (20 mg)S H2)31
T} 50% MeOH Ex. (100 g)¢] BuOH-2 ¥ & 8g)&
CHCL, : MeOH : H,0 (5:4:1)& & 828 silica gel
column chromatographyE 4-33}o] 47 £3 (R1~R4HCE
WAL &8 8E R3 (2 ) CHCL, : MeOH : H,0
(10:3:)E #& & 23} silica gel column chromato-
graphy3ted 10749] 453 (R31-R310)0.2 1} & o] &

gradient &
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R31 8% 45% MeOHE #& &2} reverse phase
(RP) Lobar®-A column chromatography¥ amine sep-pak2
2 AAstd SjHE 5 (10 mgye AUk

EEI8 1 - yellow powder; mp : 240°C; 1% FeCl, test :
positive (dark green); Mg-HCl and Zn-HCl : positive (red);
UV A« MeOH) nm : 255, 275sh, 354; (+NaOMe) nm :
265, 411; (+AIClL;) nm : 270, 305sh, 390; (+NaOAc) nm :
255, 270sh, 355; (+NaOAc/H,BO,) nm : 255, 270sh, 355;
positive-mode FAB-MS m/z : 463 [M+H]": 'H-NMR
(500 MHz, CD,0D, & ppm) : 1.26 (3H, d, /=6.0 Hz, H-
6"), 3.96 (3H, s, —OCH,), 3.31~4.04 (4H, m, H-2", H-3",
H-4", H-5"), 5.58 (1H, br s, H-1"), 6.47 (1H, d, J=2.0 Hz,
H-6), 6.75 (1H, d, J=2.0 Hz, H-8), 6.90 (1H, d, J=6.0 Hz,
H-5"), 7.62 (1H, d, J=6.5Hz, H-6"), 7.90 (1H, d,
J=2.0 Hz, H-2'); "C-NMR (125 MHz, CD;0D, 8 ppm) :
(aglycone moiety) 55.65 (—OCH,), 94.32 (C-8), 98.70 (C-
6), 102.57 (C-10), 113.45 (C-2"), 11491 (C-5Y, 121.76
(C-6"), 122.83 (C-1"), 134.40 (C-3), 147.29 (C-4"), 149.90
(C-3), 156.89 (C-9), 147.29 (C-2), 160.59(C-7), 162.42
(C-5), 178.42 (C-4), (sugar moiety) 99.46 (C-1"), 70.28
(C-2"), 70.54 (C-3"), 70.94 (C-4"), 70.11 (C-5"), 16.88
(C-6")

SEHE 2 - yellow powder; mp : 183°C; 1% FeCl, test :
positive (dark green); Mg-HCI and Zn-HCI : positive (red);
UV A, (MeOH) nm : 255, 270sh, 346; (+NaOMe) nm :
263, 397; (+AICL;) nm : 273, 300, 356; (+NaOAc) nm :
265, 270sh, 347; (+NaOAc/H,BO,) nm : 255, 270sh, 348
; positive-mode FAB-MS m/z : 463 [M+H]"; '"H-NMR
(500 MHz, CD,0OD, & ppm) : 1.26 (3H, d, J=6.0 Hz, H-
6"), 3.29~4.01 (4H, m, H-2", H-3", H-4", H-5"), 3.95 (3H,
s, —OCH,), 5.56 (1H, br s, H-1"), 6.30 (1H, d, J=2.0 Hz,
H-6), 6.51 (1H, d, J/=2.0 Hz, H-8), 6.95 (1H, d, J=6.5 Hz,
H-5'), 7.40 (2H, m, H-2', H-6"); C-NMR (125 MHz,
CD,0D, 6 ppm) : (aglycone moiety) 55.53 (~OCH,),
94.49 (C-8), 98.67 (C-6), 106.40 (C-10), 112.39 (C-2",
115.40 (C-5'), 121.39 (C-6", 123.14 (C-1", 135.01 (C-3),
147.81 (C-47), 150.10 (C-3"), 156.95 (C-9), 158.67 (C-2),
161.85 (C-7), 162.43 (C-5), 178.43 (C-4), (sugar moiety)
99.49 (C-1"), 70.16 (C-2"), 70.55 (C-3"), 7091 (C-4"),
68.91 (C-5"), 16.95 (C-6")

&t I& 3 - yellow powder; mp : 190~200°C; 1% FeCl,
test : positive (dark green); Mg-HCl and Zn-HCI : positive
(red); UV A, (MeOH) nm : 255, 270sh, 348; (+NaOMe)
nm : 256, 270sh, 357; (+AICL) nm : 272, 360; (+NaOAc)
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nm : 255, 270sh, 348; (+NaOAc/H;BO;) nm : 255, 270sh,
348; positive-mode FAB-MS m/z : 631 [M+Na]"; "H-
NMR (500 MHz, CD,OD, 8 ppm) : 0.92 (3H, d, J=4.0
Hz, H-6"), 1.25 (3H, d, J=6.0 Hz, H-6"), 3.94 (3H, s,
-0OCH,), 3.29~4.2 (8H, m, sugar H), 5.38 (IH, d,
J=2.0Hz, H-1"), 5.55 (1H, d, J/=2.0 Hz, H-1"™), 6.43 (1H,
d, J=2.0 Hz, H-6), 6.70 (1H, d, J=2.0 Hz, H-8), 6.92 (1H,
dd, J=6.5Hz, 8.0Hz, H-5), 742 (2H, m, H-2, H-6); ’C-
NMR (125 MHz, CD,0D, & ppm) : (aglycone moiety)
55.58 (-OCH,), 94.44 (C-8), 98.73 (C-6), 106.43 (C-10),
112.36 (C-2Y, 115.42 (C-5", 121.50 (C-6'), 123.17 (C-1),
135.33 (C-3), 147.75 (C-4"), 150.01 (C-3", 156.91 (C-9),
158.51 (C-2), 160.60 (C-7), 162.38 (C-5), 178.57 (C-4)
(sugar moiety) 102.25 (C-1"), 70.93 (C-2"), 71.04 (C-3"),
72.04 (C-4"), 70.55 (C-5"), 16.52 (C-6") ; 99.44 (C-1"),
70.75 (C-2"), 70.09 (C-3"), 72.01 (C-4™), 70.14 (C-5"),
16.91 (C-6")

3}EHE 4 - yellow powder; mp : 208°C; 1% FeCl, test :
positive (dark green); Mg-HCI and Zn-HCI : positive (red);
UV A, (MeOH) nm : 255, 275sh, 356; (+NaOMe) nm :
262, 375; (+AICL;) nm : 270, 305sh, 380; (+NaOAc) nm :
255, 270sh, 357; (+NaOAc/H,BO,) nm : 255, 270sh, 357
; positive-mode FAB-MS m/z : 647 [M+Nal"; 'H-NMR
(500 MHz, CD,0OD, & ppm) : 1.20 (3H, d, /=6.0 Hz, H-
6"), 3.26~4.04 (9H, m, sugar H), 4.00 (3H, s, —~OCH,),
5.29 (1H, d, J=7.5 Hz, H-1"), 5.58 (1H, br s, H-1""), 6.25
(1H, d, /=2.0Hz, H-6), 6.50 (1H, d, J=2.0 Hz, H-8), 6.92
(1H, d, J=6.5 Hz, H-5"), 7.62 (1H, d, /=6.0 Hz, H-2), 8.04
(1H, d, J=2.0 Hz, H-6); "C-NMR (125 MHz, CD,0OD, &
ppm) : (aglycone moiety) 55.82 (~OCH,), 94.56 (C-8),
98.78 (C-6), 106.19 (C-10), 113.5 (C-2'), 114.92 (C-5"),
121.55 (C-6", 122.78 (C-1%), 134.50 (C-3), 147.32 (C4"),
150.04 (C-3", 156.84 (C-9), 158.23 (C-2), 161.64 (C-7),
162.52 (C-5), 178.50 (C-4) (sugar moiety) 100.77 (C-1"),
70.54 (C-2™), 70.90 (C-3"), 71.92 (C-4"), 68.89 (C-5"),
16.92 (C-6"), 99.45 (C-1"), 73.81 (C-2"), 72.70 (C-3"),
68.1 (C-4"), 7445 (C-5"), 66.1 (C-6")

38t ® 5 — yellow powder; mp : 220~223°C; 1% FeCl,
test : positive (dark green); Mg-HCI and Zn-HCI : positive
(red); UV A, (MeOH) nm : 265, 270sh, 345; (+NaOMe)
nm : 265, 357; (+AICL;) nm : 274, 305sh, 351; (+NaOAc)
nm : 270, 270sh, 346; (+NaOAc/H,BO;) nm : 265, 270,
346; positive-mode FAB-MS m/z : 631 [M+Na]"; 'H-
NMR (500 MHz, CD,0OD, & ppm) : 0.94 (3H, d, J=7.0
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Hz, H-6"), 1.28 (3H, d, J=6.5 Hz, H-6"), 3.32~4.24 (8H,
m, sugar H), 3.96 (3H, s, -OCH,), 541 (1H, d, /=2.0 Hz,
H-1"), 5.58 (1H, d, /=2.0Hz, H-1"), 6.28 (1H, d, J=2.0
Hz, H-6), 6.52 (iH, d, J/=2.0 Hz, H-8), 6.92 (1H, m, H-
5, 7.40 (2H, m, H-2', H-6"); 3C-NMR (125 MHz,
CD,OD, 8 ppm) : (aglycone moiety) 55.52 (-OCH,),
94.39 (C-8), 98.68 (C-6), 106.40 (C-10), 112.26 (C-2",
115.40 (C-5), 121.47 (C-6"), 123.16 (C-1", 135.31 (C-
3), 147.74 (C-3"), 156.92 (C-9), 158.62 (C-2), 160.62
(C-4Y, 161.87 (C-7), 162.37 (C-5), 178.60 (C-4), (sugar
moiety) 99.37 (C-1"), 70.74 (C-2"), 70.92 (C-3"), 7242
(C-4"), 70.52 (C-5"), 16.50 (C-6"), 102.33 (C-1™), 70.69
(C-2"™), 70.88 (C-3™), 71.20 (C-4™), 70.12 (C-5"), 16.91
(C-6")

slet@e| AR - B3 E 1(5mgy& dioxanesh
H20-4 1:1 £ (10mlel =< ¥ 5% H,S0, (0.5 ml)
< 7¥etd 3AZF B3 REEEE AAIR T, 1% NaOH
2 £33 & evaporationdts] dioxaneS A A3 o}
methylene chlorideZ 3-8 33] &3} aglycone &3h&E
1a)8 A2, silica gel column chromatography (CHCI,
:MeOH=20:)E #Z A5}, 'H-NMR spectrum® 373
8l isorhamnetingd & #R1EHF o™, vA] 319t 2-5¢
7HE3 F aglyconeS FA 5t SIFHE 1a9} H]E TLC
(CHC1,:MeOH=10:1, Rf 0.4)3}%] isorhamnetin®] < &<13}
gt EE & ¥FE o (Aldrich co)d W TLCEI &
Hyo] 313HE 1, 2, 3 ¥ 5+ L-rhamnose (CHCl,;MeOH:

H,0=14:6:1, Rf 0.5, &2t . 3y 813 E 4% L-
thamnose ¥ D-galactose (n-BuOH:acetone:H,0=4:5:1, Rf
0.36, AHdA - AL ZHBRlS SRS

Bl818 1a (isorhamnetin)'” — '"H-NMR (500 MHz,
DMSO-d,, & ppm) 6 3.85 (3H, s, OMe), 6.20 (1H, br s,
Hz, H-6), 6.48 (1H, br s, H-8), 6.95 (1H, d, J=9.0 Hz, H-
5", 7.68 (1H, dd, J=2.0, 8.3 Hz, H-6"), 7.75 (1H, br s, H-
2", 940 (1H, s, 3-OH), 9.71 (1H, s, 4-OH), 10.75 (1H, s,
7-OH), 12.46 (1H, br s, 5-OH)

DPPH free radical 270l 2|8+ &ia §A1""0
&% zHzke] compound 3 mg¥ 33 MeOH 25 mlZ =
ol & ztzbe] FEE 1200 ug/ml, 12.0 ug/ml, 1.2 pug/ml,
0.12 pg/mi= 3|28 &4 4 miz MeOHEA] 1.5x107* M
¥%7} =7 3 DPPH (1,1-diphenyl-2-picrylhydrazyl) 8-}
1 mA-g vortexZ FY3A & the Aol 3087+
"R E 520 nmellA] optical density (O.DYE &3t} &
Al E3his iz dd 50% §3ES #AE UER
= AAe T (ECE HEAsIAT
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34E 18 10% H,S0, (EtOH)o] F3o 2 wAls]=
A Bupat sl3HE 2 A 1% FeCl, solution (dark green),
Mg-HCl 2 Zn-HCl test (red)ll 9438 VERNSI o, 255,
275sh, 354 nm2] UV spectrum 2.2 flavonol F-EA4| 2
245 %= Ak UV shift reagentll 213§ spectrum
9] &4 oA NaOMe % AIClL, 3 7F] band 111¢] batho-
chromic shift2 5€] C-5, C-4°l OHZI7} EAHe 38 &
= A2t NaOAc 2 NaOAc/H,BO, H7}*] bande] ¥
37 A9 gle ALE Hol C-7, C-3 ¥Al9 hydroxyl”]
ol9je] T X&7|e] EAE 4 & & AUt 'H-
NMR spectrum®l] 4] §6.47 (d, J=2.0 Hz) ¥ 6.75 (d, J=
2.0 Hz)2 flavonol®] A ring®] H-6, H-82.2 3T 4 8l
3L, §6.90 (d, J=6.5 Hz)= H-5', 8 7.62 (dd, J=2.0,
6.5 Hzy® H-6, 7.90 ppmelA H-2' (d, J=2.0Hz)®) signat&
A2 5= At §3.31~4.04004 FoZ FAE = signal
S AFE F A1, Z2 anomeric protond] §5.582]
signal®] broad singlety) 2 #338l a-forme] TYES F4
9.0H, §1.26 (d, J=60 Hz)olA Yehte HE7|2 B
o) AFE G2 rhamnosed S FHE & AUk 9=
19) Ab 71 sl 8 Boke] BEEA] B TLCE 3H-&
& L-thamnose®, aglyconeS 'H-NMR spectrum®.2 €]
isorhamnetin (313HE 1a)0.2 181" o] 4ke] Ao}
718 28 da'" S nwsle] SFE 19) FEE isorham-
netin 7-o-rhamnoside® 2% 3}t

338 22 10% H,SO, (EtOH)ll F3do 2 wag=
Ay Bkt 3HE 2 A 1% FeCl, solution (dark green),
Mg-HCl 2 Zn-HCl test (red)el 93-S VFERAASH, 255,
270sh, 346 nm2} UV spectrum %4225 flavonolE F
e 4 Ak UV shift reagentol] €13+ &< spectrum
o] =2 oA NaOMe, NaOAc, AICl; # 7HA| band 1117}
bathochromic shift2%-€] 5, 7, 4o OH7]7} %S

& 4 93tk NaOAc/H,BO, 714 bande] 317} 744
ne= 74—i Ho} 3 ¢]x]o]] —OH °]2je] th& X|&7]7} &
AgHe =4 5 AU 'H-NMR spectrumell A 8 6.30
(d, J=2.0Hz) ¥ 6.51 (d, J=2.0 Hz) flavonol®] A ring<]
H-6, H-82.8 &3 & < AT, §6.95 (d, J=6.5 Hz) H-
5, 87.42 (m)°lA H-2' (d, J=2.0 Hz), H-6' (dd, J=2.0,
8.5 Hz)2| B ring signale &3 5 AAUTh §3.29~4.01]
A gog FAHEE signate T 5 AAL, ] anomeric
proton?) §5.562] signal®] broad singletyd & #3238t o-
forme] 2 FAEY e, §1.26 (d, J=6.0 HzpellA e}
e Er|2 8 o 238 92 rhamnosed S 4T
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AATE' o]4e] AT} 71F F-9 data™ 9} vl Eke
compound 2% isorhamnetin-3-o-thamnoside®. 728 2%
art.

39S 38 10% H,SO, (EtOH)o| F3o g malg]=
A 2 38824 1% FeCl, solution (dark green),
Mg-HCl % Zn-HCl test (red)ll &3 VERAISH, 255,
270sh, 348 nm2] UV spectrum 42 flavonol® F4 &
4 AATE” UV shift reagentol] 218+ F° spectrum®] 2
oA NaOMe 2 AICI, 37HA band LI bathochromic
shift2 %’—Ei 5, 40 OHZ17} EATE #HE & A+
NaOAc % NaOAc/H;BO; 37| band®] 34:@}7} 79 gle
Z0= Hol 74 3 9JX|of —OH ©]9j9] the x§rjef &
A8 2388 5 AR 'H-NMR spectrumell A §6.43 (d,
J=20Hz) 2 670 (d, J=2.0 Hz) flavonol®} A ring proton
H-6, H-82.2 FAE 4 UL, §6.92 (d, J/=6.5Hz)> H-
5, 8742 (m°A H-2' (d, /=2.0Hz), H-6' (dd, J=2.0, 85
Hz)¢] B ring signald #3338 &= AAT 5= 39| 4+
7R E Bote BEFAe] W TICE 9 F&2 L-
rhamnose®Z, aglycone® 3}3ME- 1a%} ¥ TLC3IY isorha-
mnetin® = Q"]ﬁ}i’iﬂ} olike] Azl 71E EHO| da™

H]JJ_?SM 3}3ME 3= isorhamnetin-3,7-0-dirhamnoside=.

ZE ZAR3Aeh

:6}?‘&% 4= 10% H,S0, (EtOH)o| F3o 2 gzl =
g Bkl 38HEE A 1% FeCl, solution (dark green),
Mg-HCl 2 Zn-HCl test (red)oll /3-8 eI O™, 255,
275sh, 356 nm®] UV spectrum Y702 ﬂavonol A2
248 4= AL UV shift reagenel] )3 F spectrum
o] Z7 o)A NaOMe, AICl;, NaOAc 3 7FA] band LI19]
bathochromic shift2 §-El 5, 7, 49l OH7|7} EAEE &
7, & 4= A" NaOAc/H,BO, d7HA] band?] &b}
A9l gl Ao Hol 3§13l ~OHo|9j2] theE A&7
o] X8 3% + AATE” 'H-NMR spectrumoll 4 &
6.25 (d, J=2.0Hz) ¥ 6.50 (d, J=2.0 Hz)-> flavonol®] A
ring®] H-6, H-8SZ FHE 4= AUAUY, §6.92 (d, J=6.5Hz)
£ H-5, §7.62 (d, J=6.0 Hz)> H-2, §8.04 (d, J=2.0Hz)
& H-69] B ring signals #2E F AU P E 49
At RS Bl EEEFS] Bl TLCE & F82
L-rhamnose, D-galactose®, aglyconeZ 3}3HE 1a9} H] 3}
& isorhamnetint-& &A1&} o] Ate} 71E £H
9] data®™¢} ®]éte] 8}3E 42 isorhamnetin-3-0O-0-
rhamnopyranosyl (1—>2)-B-galactopyranosideZ <1 573}
et

35HE 55 10% H,S0, (EtOH)o] F3 o2 s =
g E LA 33524 1% FeCl, solution (dark green),
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Mg-HCI % Zn-HCl test (red)oll ¥43& epl2lon, 265,
270sh, 345 nm®| UV spectrum Y422 flavonol® A&
= AAUTE” UV shift reagentol] 98 &4 spectrume] =
dollAl NaOMe % AICI, E7F band LIZ} bathochromic
shift, NaOAc %7} band I1¢] bathochromic shift2%¥E] 5,
7, 4°l OH7I7F EA L FAH T + AA 2™, NaOAc/
H,BO; 71 band 1] W37} A9| gl Aog Hol 3
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Fig. 1. The Structures of Isolated Compounds 1~5.
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Table 1. Scavening effects of compounds (1~5) from L.
bulbifera on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical

Sample EC50 (pg/mh*
Compound 1 >480.0
Compound 2 45.0
Compound 3 20
Compound 4 >480.0
Compound § 55

L-ascorbic acid 11

*ECs, value represents the concentration of a compound required
for 50% decrease of DPPH radicals.

data™?$} W) w8l 3}3HE 5% isorhamnetin-3-rhamnosyl-
(1—2)-thamnosideZ 7-Z& AA 3T}

ZH71E dx2RE Feld 35S DPPH radical 4
Aol oJaf st E4& AAEITH 2 23t Table [o)
A Hiznke}l 7o) ECy, valueZt SHEHE 32 20 pg/miE 5
3197, E 2 (45 ug/mhe} BHE 5 (55 ug/mi= vl
oFst ahitst 848 JERL, 319k 1, 45 sl 84
o] gl AoE vepdth HEl¥ 559 SgES A
€ v oy Z7|EelMe Ae Bkl sigheoelt

4 £

Z471&2] MeOH F2E 4 2Ake] 50% MeOH %
E9] BuOH ¥3o 2 ¥E F 559 flavonoid HFHE &
2] AA sl olglard 4 B 7)7] £ A e E &2
& e

3}8HE 12 isorhamnetin 7-O-a-L-rhamnoside, 313H&E 2
£ jsorhamnetin 3-O-o-L-thamnoside, 3}3HE 32 isorham-
netin-3,7-O-o-L-dirhamnoside, 838 4 isorhamnetin-3-
O-o-L-rhamnopyranosyl (1—>2)-B-D-galactopyranoside, &}t
& 5& isorhamnetin-3-O-0-L-rhamnosyl-(1—2)-thamnoside
o2 ) FA5I%rl. DPPH radical A%l ojgk 34t
8 A8 A% A5 33 34 /oA e kst
24g-o] Upelsttt.
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