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Antioxidative Components from the Aerial Parts
of Persicaria thunbergii

Ki-Taek Lee, Chung-Hwan Ku, Jae-Soon Eun, Tae-Yong Shin, Jong-Pil Lim,
Dong-Ok Eom, Ok-Pyo Zee* and Dae-Keun Kim*

College of Pharmacy, Woosuk University, Samrye 565-701, Korea
*College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korea

Abstract — The antioxidant activity of Persicaria thunbergii (Polygonaceae) was determined by measuring
the radical scavenging effect on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. The methanol extract of £
thunbergii showed strong radical scavenging activity at an IC;, concentration of 12.2 pg/mj, and thus frac-
tionated by solvent extraction. The EtOAc soluble fraction was stronger than the others, and was further
purified by silica gel and Sephadex LH-20 column chromatography. Antioxidant isorhamnetin (1), quercetin
(2), quercitrin (3) and isoquercitrin (4) were isolated from the EtOAc soluble fraction. And isorhamnetin-
3-sulfate (5) was isolated from the #-BuOH fraction. Compounds 2, 3 and 4 were found to have strong anti-

oxidative potency.

Keywords [ Persicaria thunbergii, polygonaceae, anitoxidant activity
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thungergii S. et Z.Y= vI}E 7} (Polygonaceae)oll 43}
328 19E3A 37, Y&, B, o=, 47
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of AE ST Ui okl AH e, HE
3] 7% Fofl SAEsle] A8l A3l e, B
B2 gt oFshee}l ek Aol Baska 3l
THWSU-99-003).

72171 % Mef - AFo ARSSE 772 3
Electrothermal melting point apparatus(Denmark)
£ UVE Shimadzu UV-1601 UV-Visible spectropho-
tometerJapan)s ARE3I5 29 IR spectrums® Nicolet
model 205 FT-IR spectrophotometer(Japan)Z. &7
sttt 'HNMR 2 BC-NMR<S Jeol JMN-EX
400 spectrometer(Japan)E EI-MS+ VG70-VSEQ
UK)Z F333t. 72 9 £88 Aok 137 &
E AMEIed, TLC 2 columng A2k 52 15
$E ATl ARSSEAY, EFAIeRS ARSI
t}. Column chromatography-§- silica gel2 Kiesel
gel 60(Art. 1.07734, Merck)2 £ 230~400 meshZ
ANE3I 31, molecular sieve solumn chromatography
4 packing material> Sephadex LH-20(Pharmacia)
€ AR23Th TLC plate= Kiesel gel 60 Fo,
precoated plate(Art. 1.07752, Merck)S AM3EIH.C
o, low pressure liquid chromatography(LPLC)%-
column Lobar-A Lichroprep Si 60(Merck) column
= ARBEAT BAAGoZE 10% H,SO,3n
EtOH) Alokg AMg-3Fglew, UVE 254, 365 nm
detections 8333t}

& 5l siEfEe| 22l - A4S 39elE SAE
3l AZZF%H 9k 06 kgS MeOHS ol 712 A
SSPEA 10U Aol 18] ¥R 538 F, 50°C
FE) A 5AIZ PR £ 18] FESI. O F=
B FEA N Z2EF3] MeOH A2 120 g&
dglon, o] MeOHY o S/ 1 & 718)e] dE
A7) 5% nhexane, chloroform, ethylacetate
EtOAc) ¥ n-butanol(BuOH)Y <o 7 Ll F-E3}
o ZZ} 95, 3.0, 35 ¥ 95 go ¥HES AUt
olg F I3t &9& JERH EtOAcE-E ¥ BuOH
#3832 DPPH free radical 2A%S X %g 4ksh
E4E2S 239 EtOACEES MeOHE 75
412 Sephadex LH-20 column chromatography=
F¥sl] I 2T (EL-ENCE U3t o) F

TLCE AAE 3HE 130 mgdt SFE 2012
mg)E ZtZt 4tk E1E EtOAc: MeOH(20: 1)9)
E34|Z silica gel column chromatographyS <=
gste] 5EIL-ERE Wry, 4A8EF EI3E
CH,Cl,: MeOH : H,0(50 : 10: 1)9] E3-80iE 0|5
0% prepartive TLCE AA|3F3L Lobar-A column®
2 A g8E 310 mgs dUoH, ARE
E155 CHCly: MeOH : H,0(40:10: )9} E3-g2
prepartive TLCE A3kl Sephadex LH-20(MeOH)
2 AAs] 33HE 47 mere ¥9Uth. #-BuOH £
8& CH,CL:MeOH : H,0(50:10:1)2] solvent
system?] £%8&u|E silica gel column chromato-
graphys AAEle] 2709 AE3(B1, B2 Wyl
B2 £¥E2L Sephadex LH-200MeOH)Z 4 #)5}od
SEE 58 mgre U

S}EIE 1 - yellow powder (MeOH); mp. 303~304°C.
UV AMeOH  hm; 255, 268sh, 306sh, 327sh, 370,
(+NaOMe) 242sh, 273, 331, 435, (+AICl) 265, 303sh,
360sh, 431, (+AICL/HCI) 245sh, 260, 275sh, 301sh,
355, 430, (+NaOAc) 259sh, 275, 319, 398, (NaOAc/
H,BO,) 253, 306sh, 380. 'H-NMR (DMSO-d;, 400
MHz) §; 12.43 (1H, s, 5-OH), 7.73 (1H, d, J=1.9Hz, H-
2), 7.66 (1H, dd, /=80, 1.9Hz, H-6), 691 (1H, d,
J=8.0Hz, H-5, 6.46 (1H, d, J=1.8Hz, H-8), 6.18 (1H,
d, /=18Hz, H-6), 3.82 (3H, s, OCH,;). *C-NMR
(100MHz, DMSO-dy); (Table I)

SR 2 - yellow powder (MeOH); mp 316~317°C.
UV AMOH nm; 253, 270sh, 305sh, 372, (+NaOMe)
272, 331, 398, (+AICly) 275, 413, (+AICL/HCI) 270,
355, 401, (+NaOAc) 273, 365, (NaOA/H,BO,) 263,
369. 'H-NMR (400MHz, CD,OD):7.63 (1H, d,
J=2.1Hz, H-2), 753 (1H, dd, /=84, 2.1Hz, H-6), 6.78
(1H, d, J=8.4Hz, H-5), 628 (1H, d, /=1.8Hz, H-8),
6.07 (1H, d, J=1.8Hz, H-6). 3C.NMR (100MHz,
DMSO-dg); (Table I)

SlEIE 3 — yellow powder MeOH); mp. 181~182°C.
UVAMOH 1m; 258, 304sh, 352, (+NaOMe) 272, 331,
398, (+AICly) 275, 413, (+AICIL/HCI) 270, 355, 401,
(+NaOAc) 273, 365, NaOA/H,BO,) 263, 369. 'H-
NMR (CD,0D, 400 MHz) 8: 7.25 (1H, d, /=1.9Hz, H-
2), 720 (1H, dd, J=8.2, 1.9Hz, H-6), 6.83 (1H, d,
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Table I-®C-NMR spectrum data of compounds 1-5
Carbon No. 1° 22 3P 4 5°

2 1468 146.8 1583 157.6 158.4

3 136.0 133.6
135.7 136.1 134.7

4 176.0 178.9
175.6 179.5 178.5

5 160.8 162.8
160.6 159.1 162.1

6 98.4 100.3
98.2 99.6 99.1

7 164.1 166.3
163.8 165.9 165.6

8 93.8 94.9
93.5 94.5 93.9

9 156.4 159.4
156.2 163.1 158.2

10 103.2 105.6
' 103.0 105.7 104.6

1 122.1 123.8
) 122.0 122.6 122.2

2 111.8 114.2
' 115.2 116.3 115.1

3 148.9 148.7
\ 145.0 146.3 149.1

4 147.6 1514
) 1475 149.6 145.0

5 115.7 6.9 6 116.1

6 121.9 1155 116. 116.7 122.6
1" 120.1 122.8 122.1
o 103.5 103.5
3 71.9 74.9
4 72.0 772
5" 73.1 704
6 718 775

OCH,4 56.0 17.5 61.7 56.7

aRecorded at 100 MHz in DMSO-d,.
PRecorded at 100 MHz in CD;0D.

J=82Hz, H-5), 627 (1H, d, /=1.8Hz, H-8), 6.10 (1H,
d, /=1.8Hz, H-6), 5.25 (1H, d, J=2.0Hz, H-1"), 4.12
(1H, dd, J=2.2, 1.6Hz, H-2"), 3.64 (1H, dd, /=3.5Hz,
H-3"), 3.30-3.34 (1H, m, H-4"), 3.24-3.25 (1H, m, H-
5"), 0.84 (3H, d, J=6.0Hz, H-6"). *C-NMR (100MHz,
CD;0D); (Table T)

SlghE 4 - yellow powder MeOH); mp. 234~235°C.
UV AMeOH ;257 358, (+NaOMe) 272, 325, 411,
(+AICLy) 270, 395, (+AICL/HCD) 268, 360, 400,
(+NaOAc) 273, 325, 375, NaOAc/H,BO,) 262, 378.
1H-NMR (CD;0D, 400 MHz) &: 7.84 (1H, d, J=2.0Hz,
H-2), 7.58 (1H, dd, J=8.2, 2.0Hz, H-6"), 6.70 (1H, d,
J=82Hz, H-5), 6.38 (1H, d, /=1.9Hz, H-8), 6.19 (1H,
d, J=19Hz, H-6), 522 (1H, d, J=7.2Hz, H-1". *C-
NMR (100MHz, CD,OD); (Table T)

8|8HE 5 — yellow powder (MeOH); mp. 285~287°C.
uv kl\mdff " nm; 350, 319sh, 262sh, 253, (+NaOMe)
408, 330, 282, (+AICl,) 401, 365sh, 300, 270 (+AICLy
HCI) 399, 364, 299sh, 270, (+NaOAc) 379, 377, 320,
276, NaOA/H,BO,) 358, 256. "H-NMR (CD,0D, 400
MHz) & 7.93 (1H, d, J=2.0Hz, H-2), 7.53 (1H, dd,
J=88, 2.0Hz, H-6), 6.81 (1H, d, J=8.8Hz, H-5), 6.31

Vol. 45. No. 6. 2001

(1H, d,/=1.8Hz, H-8), 6.07(1H, d, /=1.8Hz, H-6), 3.85
(3H, s, OCHj). ®C-NMR (100MHz, CD,0D); (Table T)

DPPH free radical 27{H0|| o[t &Hrsfaral -
A8 3 mge MeOH 25 miE £33t & o8] 5%

& dAgsiAl 34815151, 1,1-diphenyl-2-picrythydrazyl
(DPPH)Y2 MeOH®l| 359 15X107*M/ml E571 &
7;1 sttt Z2to) A8 4 mi¢} DPPH €9 1 mi¥

& DY TG The ALolA 3087 YA F
520 nmollM EFEZ SASIGIch gRFES L-

ascorbic acid®} BHA(utylated hydroxy anisole)E
ARSI ﬂ/\}i}:é:?%‘: AEE F7IsA] ¢ tix
T FHEES 50% ZAA7let Bag A9 sk
(IC50= Ekls}aic}. 7t Mgl g DPPH radical
2AZFE-E 33 WHEslo] SASIRIh

Agds ¥ 0

33E 12 mp 303~304°C1 FHABw2A Mg-
HCl ¥hg ¥ FeCly H&»oﬂ FdE BPenH, UV
spectrum® = A5 A flavonoidAlY 3
FET 34385tk 'THNMR spectrumoA]  olefinic
field®) §6.18, 646 Axing® H6, H-80] M=

(<]
) J o
= =
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meta couplingste] doubletZ YERFO™, §7.73(1H,
d, J=19Hz), 766(1H, dd, /=80, 1.9Hz)3} 691(1H,
d, J=8.0Hz)°lX] T2 =:= aromatic proton®| signal
& Bringd 3, 47} X&H FFEYS FHE &
AR 1 9)o)l 312.43°04 A-ring®) 5-OHE %
5= signal? §3.820014 methoxy signalo] BEHA
o} oldel A#E ¥ IS C5 C7, C3 ¥
C-4°l OHE &= Qo 17 & 7=
methoxy? |2 Ho] Q& SIEE 381401, shift
reagent®d 7}A] UV spectrum band2] bathochromic
shiftsh= #g3 “C-NMR data] 7]1&F3 23 vl
232E 33HE 18 isorhamnetin(quercetin-3'-methy-
lethen 22 ER1FH3IAch

SlgkE 25 FeCl; §97 Mg-HCl ¥hgolr 34
£ Jehd A7, UV 35 spectrum @ 2XE] flavonol
EZ 4319001 shift reagent H7tell %
UV &% spectrum® 'H-NMR spectrum®) o
ZHE quercetingd-E & F UeH, £
spectral data’®'® 9 EFE3}e] AH coTLCH TZF-
B 315t

3E 32 mp 181~182°CY IMRA=A Mg-
HCl ¥ FeClyikg<l 932 wglo}h. 'H-3} BC-NMR
spectrum g2 FHEES Astue ME 29 7
AFSFR . 'H-NMR spectrum® 85.25¢04 29
anomeric proton(/=2.0Hz)®} rhamnose®] methyl”|
o} th3t EAZQ peak’} §0.84°4 doulet (3H,
J=6.0Hz, H-6"2= &%t} Shift reagentE 7}
3 T UV 59 ¥kl dellA bathochromic
shift] ®3 2 A3} flavonoidZZ 2] C-5, C-7,
C-3' Z C4el free’dH]] OH/} EASK: SRHEY
£ F3Z £ Uk o)t AN IFE 32
quercetin-3-O-thamnose & 38}, 216109

Ry R
1 CHj H
2 H H
3 H rhamnose
4 H glucose
5 CH3 SO3H

Fig. 1 —Structures of compound 1-5.

data®} ®lwd ZIF quercitrin(quercetin-3-0-o-L-
rhamnose) 2 & 2RIEAsISIT}

SRS 4= mp 234~235°CQ) SPAF-w2XA Mg-
HCl 2 FeClhgol 934dS 23). 'HY “C-NMR
spectrum Y& Foll &gt peakE A|Ystae 3]
2 33 fABISIEE 'H-NMR spectrum®] §5.22014
=9 anomeric proton(d, J=7.2Hz)¥ YC-NMR
dataolA] 8103.5, 77.5, 77.2, 74.9, 704 X 61.7°14]
Dol 23t peak’} TEE T, shift reagentE 7}t
T UV E5ue szl dollA bathochromic shift]
H3l #2249 flavonoid®] C-5, C-7, C-3' ¥ C4
o free’dHle] OV} EAleke 3RMEYS FHE +
ARe™, o4 datas TIHA ITE 4&=
quercetin-3-O-B-D-glucoseZ F431 1, 7|1ZEA®
3} v)walod FFHE 4% isoquercitrin(quercetin-3-O-
B-D-glucose) 2. & )54 3}5Irt

3BHE 55 mp 285~287°CS1 FAETZA Mg-
HCl 2 FeClakgoll 43S vehdlen, UV(MeOH)
spectrum flavonoid Z3HEY < 4 Uit Shift
reagent® 713 § UV F5dle]l wziakgelA
NaOMe #7}A] 50 nmd =2} bathochromic shift 7}
2EE 23 328 nmolA9] AE2E peaks 4'9 7H
49 freedEle] OHZF EA4E-E & 5 o,
AICE7 €] 50 nm?d = bathochromic shifts= 5%
40 freedEle] OHZE A8 g1 5= QIsith
TH-NMR spectrumoll4 olefinic field®] 86.07, 6.31
< Aring® H-6, H-8°] A2 meta coupling3dho]
doublet2 YEPxkow, §7.93(1H, d, J=2.0Hz), 7.53
(1H, dd, J=8.8, 2.0Hz)¥} 6.81(1H, d, J=8.8Hz)°l
A BZEEE aromatic proton® signals B-ring2)
3, 7t A&A #HENE FHE 7 UV 1 9ol
83,8594 methoxy signale] &= 3ich. o)itke] Az}

Table II — Radical scavenging effects on DPPH radical of
the methanol extract, and its subsequent
fractions from the aerial parts of P thunbergti

Samples IC, (ug/mi)?
MeOH extract 12.2
n-hexane fraction >80
CHCl, fraction >40
EtOAc fraction 5.1
#n-BuOH fraction 20.0
H,0 fraction >40

350% scavenging concentration
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Table I - Radical scavenging effects on DPPH radical of
the isolated compounds from the aerial parts
of P thunbergii

Samples (O (ng/m)?
Compound 1 23.7
Compound 2 4.8
Compound 3 15.5
Compound 4 14.8
Compound 5 24.6
L-ascorbic acid 6.5
BHA 12.2

950% scavenging concentration

2 2 IES C5 C-7 € C4° freedeld OH
2 A= glen, 39 3 & F Ulle free A
2] OHeol9 A& methoxy= Ho] = TEZ
ZAE90c) &3 S8 5= 39E 19 1H3} BC-
NMR spectrum®] A o= vepgon) BC.
NMR spectrumellX C-22} C-49] signale] AAFLS
2 shift¥]i C-30] 8133.67MX MAFFOR shifts|o]
UehR= 20 "ol C-39) OHOll sulfate”} X185
< T F Ak ol AnE 7|EEAR 0D
¢} vlwsle] 3}eE 5%  isorhamnetin-3-sulfate
(persicarin)®. 5733153t}

o} o] mrle] AR MeOHFEE 5 At
3 JREelx 589 ES FeEsision, o
F RAE 1, 2, 4= & 2eoX] AL Bude A
wolct. o]F F3HES] IS Table el WiEh
9 uie}l o] quercetin®] IC;, 4.8 pgmiZ 7K %
A e oH, quercitrin(Cyy : 15.5 pg/mi)} isoquer-
citrin(Cyy: 14.8 pgmhol BHAS} fAkst &4& ot
el i1 isorhamnetin® isorhamnetin-3-sulfate™= vj
okstA JERsTh o] AAE AuEd vl A
350l MeOH F2E 9 I 2 F=
EtOACE-EEo| Ak 3itEol 708 ziew A
Zte)o, 53] MAGE T & TSRS R
E Zo7 4#7 quercetindt 159 FEA %
RoZ AlmEdh

4 £
nle) (Persicaria thunberginy] AFE-E thidos
DPPH free radical A& ©183l0] 552 34k}
FYee FeRigt 2oE BYEde 2se
A UV NMR 59 340 &)81e] isorhamnetin,
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quercetin, quercitrin, isoquercitrin % isorhamnetin-3-
sulfate® ERIFPETE ol F 33ES DPPH free
radical &7l 23 FAtslEdL quercetin(ICyy:
4.8 pgmhe] 71 7Ask8l3, quercitrin(Csyy: 15.5
ug/mh# isoquercitrin(ICy,: 14.8 pg/ml)o] BHASH
FARBIA YERE S, isorhamnetin([Cyq: 23.7 pg/mi)
3} isorhamnetin-3-sulfate(ICyy: 24.6 pg/mh= <Fsth
Al VERstet

Ml g

o] =F-& Mgk wuigkaATH] A de <Jst
o ArEIed ofd FAE=EHYH
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