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Study on Antioxidative Constituents in Rhizomes of Polygonum amplexicaule

WANG Haidou REN Heng-chun ZOU Zhong—mei* ( Institute of Medicinal Plant Development Chinese Academy of Medical
Sciences & Peking Union Medical College Beijing 100193  China)

ABSTRACT: OBJECTIVE To investigate the chemical constituents in rhizomes of Polygonum amplexicaule var. sinese. METHODS
The compounds were isolated by chromatographic techniques with silica gel Sephadex LH —20 and semi-preparative HPLC. Their
structures were identified by analysis of physical and spectral evidence and confirmed by comparison of their spectral data with repor—
ted values in the literature or those of authentic samples. The antioxidant activities of the compounds were evaluated by ( ORAC) as—
say. RESULTS Twelve compounds were isolated and identified as daucosterol( 1)  quercetin3-O-a-D-arabinopyranoside( 2) cate—
chin( 3) gallic acid(4) 5 7 27 5’+etrahydroxy{ 2R 3R) Hlavan3-0l( 5) phlorizin( 6) protocatechuic acid methyl ester( 7)
methyl gallate( 8) lyoniresinol(9) transHferulic acid( 10) protocatechuic acid( 11) and methyl chlorogenate( 12) respectively.
Compounds 2 =7 and 9 — 12 had stronger antioxidant activities than vitamin C and compound 8 showed weak activity. CONCLU-
SION  All compounds were isolated from the species for the first time and compounds 2 =3 5 and 12 were obtained from this genus
for the first time compounds 2 —12 all showed potential antioxidant activities in ORAC assay.
KEY WORDS: Polygonum amplexicaule; Polygonaceae; antioxidative activity; oxgen radical absorbance capacity; flavonoids; phe—

nolic acids
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( TMS ) Shimadzu LC - 6A
( YMC-pack ODS 10 mm x250 mm 5 pm)

( ) (
Pharmacia ) o 2007 5

( Polygonum amplexicaule var

sinense)

( :PAVS2007) .

10 kg
(22 1h)
(11h)

95% 3
70% 2
1700 g

(230 g) -
( 100: 10—0: 100) 8 (I ~VI
Mm(3.3 g ( - =15:1)
1(1.2 g) » V(4.7 g)
( - =15:1-5:1) 5
; 3(0.3 g) ( -

2(38 mg) ;
mg) HPLC( - =35:65)
3(24 mg) . V(32 ¢) (
~ 22001531 1) 6 : 2
(0.3 ¢g)  Sephadex LH -20 ( -
=1:1) 40190 mg):  4(2g)
( - =20:1-5:1)
HPLC ( - =40:60) 5
(250 mg) 6(2 mg) VI(30 g)
( - =25:1-2:1) 6 ;
2(0.2 g) ( - =31
7(25 mg) ; 4(0.1 g)  Sephadex
LH =20 () HPLC( - =
35:65) 8(7 mg)  9(25 mg)
VI(10 ¢) ( - =10:1-3:
1) HPLC( - =35:65—545:55)
10(20 mg) 11(60 mg) 12(22 mg) .

1: () mp288~289 C.
Rf
1

2: () mp24l ~243 C
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Sephadex LH - 20 ( -

Molish o ( =) ESIMS m/z: 433 M -
H ~. '"HANMR(DMSO-d, 600 MHz) §: 12.64( 1H
s 5-OH) 7.56(1H dd J=8.4 2.4 Hz H6") 7.48
(1H d J=2.4 Hz H2") 6.85(1H d J=8.4 Hz
HS5°) 6.40(1H d J=1.8 Hz H8) 6.20(1H d
J=1.8 Hz H6) 5.60(1H d J=1.2 Hz H4")
3.20 ~4.20(5H m) ; "CNMR( DMSO-d, 150 MHz)
5:156.8( C2) 133.3(C3) 177.6(C4) 161.5(C-
5) 98.7(C-6) 164.5(C7) 93.5(C-8) 156.3( C-
9) 103.8(CH0) 120.9(C4") 115.5(C2") 145.0
(C3°) 148.4(C4") 155.5(C5") 121.7(C#6)
103.8( C4") 82.1(C=2") 77.0(C3") 85.8( C-
4" 60.6( CS") . o 3-
O-a-D- o

3: ( ) mp 113 ~115 C
Molish o ( =)ESIMS m/z:435 M-H ~
471 M+Cl ~ 273 179;( +) ESI-MS m/z:437 M +
H * 459 M +Na *.'HNMR(CD,0D 600 MHz)
5:7.12(2H d J=2.4 Hz H2 6) 6.73(2H d J =
2.4 Hz H3 5) 6.26(1H s H3") 6.0(1H s H-
59 5.09(1H d J=4.2 Hz H4") 3.5 ~3.9(5H
m) 3.45(2H m «-CH,) 2.89(2H m B-CH,);"C-
NMR( CD,0D 150 MHz) &:133.5( C4) 130.3( C-
26) 116.0(C3 5) 156.3(C4) 206.4(C =0)
46.4( C-a) 30.0(CB) 106.4(C4d") 162.3(C-
2) 95.4(C3") 168.0(C4") 98.1(C5") 162.3
(C67) 102.1(C4") 74.4(C2" 78.2(C3"
71.1(C4") 78.0(C-5") 62.5(C6") .

7

4: ( ) mp 252 ~254 C.,
( =)ESIMS m/z:169 M-H = ( +) ESI-MS m/z:
193 M +Na *.'HANMR(CD,0D 600 MHz) §: 7.03

(2H s H2 6) . ’
Rf
. 4 .
5: ( ) mp 280 ~282 °C
Molish o (=) ESI-MS m/z:289 M-H -

325 M+ Cl ~:( +) ESI-MS m/z 313 M +Na ",
"H-NMR( CD,0D 600 MHz) &: 6.97(1H d J=1.8
Hz H+6°);6.80(1H dd J =8.4 1.8 Hz H4")
6.76(1H d J=8.4 Hz H3") 5.94(1H d J=1.8
Hz H8) 5.91(1H d J=2.4 Hz H6) 4.82(1H
s H2) 4.17(1H m H3) 2.88(1H dd J=16.8
4.8 Hz H4b) 2.73(1H dd J =16.8 3 Hz H-
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4a) ; "CNMR( CD, 0D 150 MHz) &:80.0( C2)
67.7(C3) 29.5(C4) 157.5(C5) 96.6( C-6)
158.2( CF) 96.1(C8) 157.8( C9) 100.2( C-
10) 132.5(CH") 146.2(C2°) 115.5(C3)
116.0( C47) 146.0(C5°) 119.6(C6") .

’ (2R 3R)5 7 2" 5- - 3-

6: ( ) mp 170 ~172 C.,
( -) ESI-MS m/z: 280 M -H ~ 325 M +Cl ~;
( +) ESI-MS m/z: 313 M +Na *.' HNMR( DMSO-
d, 600 MHz) §:6.72(1H d J=1.8 Hz H2") 6.68
(IHd J=7.8 Hz H5") 6.59(1H dd J=7.8 1.8
Hz H6") 5.88(1H d J=2.4 Hz H6) 5.68(1H d
J=2.4 Hz H8) 4.48(1H d J=7.2 Hz H2) 3.80
(1H m H3) 2.65(1H dd J=15.6 5.4 Hz H-4a)
2.35(1H d J=15.6 8.4 Hz H4b) . 10

7 ( ) mp 183 ~185 C.
( -) ESI-MS m/z: 167 M -H ~ 152 108, 1H-
NMR ( CD,),0D 600 MHz §&: 8.40(2H brs 3-OH
4-OH) 7.49(1H d J=1.8 Hz H2) 7.45(1H dd
J=8.4 2.4 Hz H6) 6.89(1H d J=8.4 Hz H-
5) 3.80(3H s OCH,) . "

8: ( ) mp 197 ~199 C.
( -) ESI-MS m/z: 183 M -H ~.'H-NMR( CD,0D
600 MHz) &: 7.04(2H s H2 6) 3.81(3H s
OCH,) 2

9: ( ) mp 116 ~118 C,
( =) ESI-MS m/z:419 M-H ~;( +) ESIMS m/z
863 2M +Na * 443 M +Na *.'H-NMR( CD,0D
600 MHz) &: 6.58( 1H s H2) 6.38(2H s H2’
6) 4.31(1H d J=3.6 Hz H7") 3.47 ~3.61
(4H m H9 H9°) 2.70(1H dd J=15 4.8 Hz H-
7a) 2.57(1H dd J =150 6.0 Hz Hb) 1.97
(1H m H8") 1.63(1H m H8) 3.86(3H s 3-
OCH,) 3.74(6H s 3° 5'-OCH,) 3.38(3H s 5-
OCH,) ; " CNMR( CD,0D 150 MHz) &:130.7( C-
1) 107.4(C2) 149.2(C3) 139.4(C4) 148.1
(C5) 126.7(C6) 34.0(CT) 41.4(C8) 67.2
(C9) 139.8(C4") 107.4(C2" 67) 149.5(C3"
59 135.0(C4") 42.8(CHF") 50.2(C8) 64.7
(C9) 60.7(5-0CH,) 57.1(3-0CH;) 57.3(3"-
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OCH, 5°-OCH,) . "
lyoniresinol o

10: ( ) mp 174 ~176 C.
( —) ESI-MS m/z:193 M -H ~.'HNMR( DMSO-d,
600 MHz) §:12. 1( 1H br.s -COOH) 9.56( 1H brs -
OH) 7.48(1H d J=16.2 Hz C=CH,) 7.27(1H d
J=1.8 Hz H2) 7.07(1H dd J=7.8 1.8 Hz H-6)
6.79(1H d J=7.8 Hz HS5) 6.35(1H d J=15.6
Hz C=CH,) 3.81(3H s 3-OCH;)

14

o

11: () mp200~202 C.
( —)ESI-MS m/z 153 M-H -~ 307 2M-H ~;
( +) ESI-MS m/2:331 2M +Na *.'H-NMR( DMSO-
d, 600 MHz) 8:6.76(1H d J=7.8 Hz HS) 7.28
(1H dd J=7.8 1.8 Hz H6) 7.33(1H d J=1.8
Hz H2) 9.58(2H brs 3-OH 4-OH) ,

15

o

12: ( ) mp 208 ~210
Co (=) ESIMS m/z: 367 M-H ~;( +) ESI-MS
m/z. 391 M+Na * 407 M+K *.'HNMR( DM-
SO-d, 600 MHz) &: 7.38(1H d J=16.2 Hz HY)
7.03(1H brs H2) 6.97(1H d J=7.8 Hz H=$)
6.77(1H brs HS5) 6.11(1H d J=16.2 Hz H-8)
5.02(1H m H3") 3.88(1H m H5") 3.58(1H
m H4%) 3.56(1H s 7-OCH;) 2.11(2H m H-
29 1.85(2H m H-%") ;" CNMR( DMSO-, 150
MHz) &:125.4(C4) 114.6( C2) 145.7( C3)
148.5( C4) 115.8(C5) 121.6(C6) 145.1( C-
7) 113.8(C-8) 165.4(C9) 73.1(C4") 35.1(C-
2) 71.0(C3") 69.4(C4") 66.9(C5") 37.3(C-

67) 173.6(C7) 51.8(7°-OCH,) . 0
4
ORAC
17
; 96
( 63 nmol * L") |
( 75 mmol « L™" pH 7.4) | ( 75
mmol * L™ ) 20 pL
10 s 37 C 5 min AAPH
( 12.8 mmol * L")
140 pL 96
37 C o
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485 nm 538 nmo
2 min o
AAPH
AAPH
3
( AUC) .
ORAC o
AAPH
( netAUC) ORAC
( net AUCsample)
Trolox ( net AUC,,,..)
(
) o ORAC 1 pmol
Trolox  pmol - 2~12 ORAC ( wmol
Trolox/pmol compound) 0 6.39,

9.20.3.35.9.73.11.47.5.91.2.31.7.60. 5. 71,

4.80.4.36 C 2.55,
5
. ORAC
ORAC
8
o ORAC
5 6 2 4 3
3 6 >5 >
3>2 ORAC
18
(11) (7)
(4) (8)
ORAC o
(2~35 6) ORAC
(47~8 10~12)
ORAC
5
+ 822 -

Chin_ Pharm J 2011 June Vol.46 No. 11

REFERENCES

1

11

12

15

16

17

Compiling Group of the National Assembly in Herbal Medicine.
National Assembly in Herbal Medicine( ) M.
Beijing: People’s Medical Publishing House 1978:323.
Jiangsu New Medical College. Dictionary of Chinese Traditional
Drugs( ) M . Shanghai: Shanghai Scientific and
Technical Publishers 1977:1205.
YINZ PENGZS YANG C F. Clinical observation on efficacy
of 42 patients with cerebral arteriosclerosis treated by compound
Xueshanqi Capsule J . Chin J Ethnomed Ethnopharm(
) 2005 (75):90.
RENHC WANDR ZOU Z M. Studies on chemical constitu—
ents from roots of Polygonum amplexicaule J . China J Chin
Mater Med( ) 2009 34(2):183485.
DE ROSA S CIRILLOP PAGLIA A et al. Reactive oxygen
species and antioxidants in the pathophysiology of cardiovascular
disease: does the actual knowledge justify a clinical approach?
J . Curr Vasc Pharmacol 2010 8(2) :259275.
SHISY ZHOUHH ZHANG Y P et al. Chemical constitu—
ents form Neo-Taraxacum siphonathum J . China J Chin Mater
Med( ) 2009 34(8):1002-4004.
ZHOU W H KENJIM OSAMU T. Study on the sweet constitu—
ents of Lithocarpus lithoseifolius ] . Food Sci( )
1992 (4):1749.
XIAO K XUAN LJ XU Y M e al. Study on the chemical
constituents of Polygonum cuspidatum J . Chin Pharm J(
) 2003 38(1):1245.
BILIA AR MORELLI I HAMBURGER M et al. Flavans and
A-Type proanthocyanidines from Prunus prostrata J . Phyto—
chemistry 1996 43(4) : 887-892.
LIANG Y TIAN W X MA X F. Chemical constituents of Caulis
Polygoni Multiflori( the stem of Polygonum multiflorum Thunb) .
J . J Shenyang Pharm Univ ( ) 2009 26
(7) 1536538 546.
GANN LITH YANG X et al. Constituents in Desmodium
blandum and their antitumor activity J . Chin Tradit Herb Drugs
( ) 2009 40(6) :852-856.
DUAN W J JIANG Y JIN X et al. Chemical constituents of
Paeonia albiflora J . Chin ] Med Chem( )
2009 19(1) :55-58.
GAOGC TAOSH ZHANGS et al. Studies on Lignans from
Catunaregam spinosa J . Chin Pharm J( )
2010 45(9) :650-653.
JIANG W WANG C H WANG Z T et al. Water-soluble
chemical constituents of Angelica sinensis( Oliv. ) Diels J .
Chin Pharm J( ) 2010 45(2):101403.
CAI Q LIUY Q FENG X. Studies on the chemical constituents
from the seed of Forsythia suspense J . J Chin Med Mater(
) 2009 32(11):16914693.
CHEN L SONGZY WANGJ]J etal. Studies on the chemical
constituents from aerial parts of Gynura divaricata J . ] Chin
Med Mater( ) 2010 33(3):373376.
PRIOR R L. HOANG H GU L et al. Assays for hydrophilic
and lipophilic antioxidant capacity( oxygen radical absorbance ca—
pacity( ORAC) of plasma and other biological and food samples
J . J Agric Food Chem 2003 51(11):32733279.
VAN HOYWEGHEN L. KARALICI HEYERICK A et al. An-
tioxidant flavones glycosides from the leaves of Fargesia robusta
J . J Nat Prod 2010 73(9) :15734577.
( 1201042-02)

2011 6 46 11



