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Isolation and Purification of Flavones from Polygonum aviculare L. by Polyamide
Chromatography Combined with High-Speed Counter-Current Chromatography
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Abstract : In this study, three flavones were isolated and purified from Polygonum aviculare L. by polyamide chromatogra-
phy combined with high-speed counter-current chromatography (HSCCC). A rapid and efficient method was established
for preparative isolation and purification of three flavonoids from P. aviculare. The crude extract of P. aviculare was objec-
ted to polyamide chromatography to afford the flavones-enriching fraction. After that,the fraction was further separated by
HSCCC with two phase solvent systems composed of ethyl acetate-methyl alcohol- water-formic acid (4:1:5:0.1,v/v).
The lower phase as the mobile phase was operated at a flow rate of 2. 0 mL/min, while the apparatus rotated at 850 rpm
and the detection wavelength was 254 nm. As a result,7.5 mg of myricitrin,13. 8 mg of astragalin,20. 6 mg of desman-
thin-1 were purified from 150 mg of the flavones-enriching fraction and each with 94.86% ,94.28% and 91.86% purity
as determined by HPLC. These compounds were identified by mass spectrometry (MS) and 'H-nuclear magnetic reso-
nance ('H NMR). The method was simple,rapid and suitable for the preparative separation of flavonoids.
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Fig. 1 Chemical structures of myricitrin, astragalin and desmanthin-1
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Fig. 3 HPLC chromatograms of P. aviculare crude extract (A) ,myricitrin (1) (B),astragalin (2) (C) and desmanthin-1 (3)

(D)

WEW2 KR FAB-MS(m/z) 447 ([ M-
H] ,100) ; EI-MS m/s (rel. int. % ) : 286 (100 ) ,258
(16),213(9),184(3),121(25),105(4),93(8) ,65
(15) ,'H NMR (600 MHz,DMSO-d, ) ,5:12.61(s,5-
OH),8.03(2H,d,J = 8.4 Hz,H2' ,H6"),6. 87
(2H,d,J = 8.4 Hz,H3'.H-5") ,6.42(1H,d,J = 2.
4 Hz,H-8),6.19(1H,d,J = 2.4 Hz,H-6),5. 45
(1H,d,J = 7.2 Hz,H-1""), fb&4% 2 ) FAB-MS
A1 H NMR b 55 3cik™ 408 H A — B, s 1k
B2 M

WEWM3 WK A ; FAB-MS (m/z) :615([ M-
H] ) ;EI-MS m/z(rel. int. % ) : 318 (65),194 (6) ,
170(29),153(23),126(100) ,108 (21),97(9),80
(31)O‘H NMR (600 MHz, DMSO-d, ) ,6.93(2H,s,H-
2',6"),6.38(1H,d,J= 2.4 Hz,H-8) ,6.20(1H,d,
J=2.4Hz,H-6),5.48(1H,s,H2""),5.47(1H,d,J
= 3.0 Hz,H-1""),0.84(3H,d,J = 3.6 Hz,H6"")
L& 3 9 FAB-MS FI' H NMR $cdii -5 Scmk "™ 4k i
FAR S E A3 WERER 1,

4 it

b B T ) TR S Ak A W A S R R O T AR
FAARL, SR PR G0 B B Je 20335 | 0 80 45 VA L SR Bt
JHe R € % A3 B Al Al TRIE o ARSI S 0 FH 3R 1k
JRie A € T ) s R TR 2R AL A A T 4R AR
Jei >R Fl HSCCC X & 4R 1 B 254k & Wy A 7 43 5 2
b, 1551 3 A~ 4l B 1) S WAL A WA R H T L

BH VEWRR Lo ZIE R PR 18 i, B
A BRSO R, S ik — 25 T S ) AR 8 W A
T —E AR S

S 30k

1 Chinese Pharmacopoeia Commission ( [E ZZ 2 L 25 51 4% ).
Pharmacopoeia of the People’ s Republic of China ( 1 [# 24
). Beijing: China Medical Science Press (b ET k2% Tl
) ,2005,235.

2 Jiangsu New Medical College ( VT.75 # & 2% 5 ) . Chinese
Medicine Dictionary [ 1 2§ K & #t ( N/} ) ]. Shanghai;
Shanghai People’s Publishing House ( |7 A B RRAL) ,
1977,2330-2330.

3 Dai RCUUAE) ,He WI(fifSCH]) , Chen PQ(BRETIR) et
al. Determination of flavones in Polygonum aviculare L. .
Chin Wild Plant Res (" [E B} A %5 ) ,2003,22(6) :
67-69.

4 Yan JM(™{#E). The history status of the Bladder meridi-
ans of Foot-Taiyang in the theory of meridian. Chin J Basic
Med Tradit Chin Med ( 1[5 v}y & 3Ll = 2 Z2 75 ) , 2003 ,9
(11) :57-59.

5 Meng ZW( # M) . The origin of formation and outlooks of
the theory of meridian. Chin Acupunc (W1 [E% 4 ) ,1982,5:
25-28.

6 Zhao RF(#X5¢77 ). Clinical observation of Polygonum avicu-
lare L. on treatment of in 25 diabetic patients. Acta Acad Med
Nantong ( 7538 BE 22 Bi2A 4k ) ,1995,15:247-275.

7 Jiang CE(ZE#K) ,Hao R(H%) ,Li CP(Z=H). Distri-

bution and drug resistance analysis of pathogenic bacteria



858

KIRF=YIBE R 5T K

Vol. 27

10

11

12

causing urinary system infections. Chin Pharm Aff ( " [# 24§
) ,2006,20.311.

Yu S, Yu ZY, Duan WJ, et al. Isolation and purification of
seven lignans from Magnolia sprengeri by high-speed count-
er-current chromatography. J Chromatogr B , 2011, 879.
3775-3779.

Wang DJ(EASA) , Liu JH(XEAE) , Geng YL(HCAFY) ,
et al. The high-speed counter-current chromatography separa-
tion and purification of alkaloids Corydalis Decumbens
(Thunb. ) Pers. Chin J Anal Chem (43#74k2%) ,2010,38;
783-788.

Sun YS(FMENA) , Liu ZB( KB ) , Wang JH( EHAE) et
al. Preparative isolation and purification of flavones from peri-
carpium citriReticulatae by high-Speed counter current chroma-
tography. Chin J Chromatogr ({ti%) ,2009,27 :244-247.

Wang X,Shi XG,Li FW et al. Application of analytical and
preparative high-speed counter-current chromatography for
the separation of z-ligustilide from a crude extract of Angelica
sinensis. Phytochem Anal,2008,19:193-197.

Zhao AH(i8 %4 ) ,Zhao QSCGRXE)SL) , Lin ZW (#hrh30)
et al. The chemical composition of Polygonum aviculare L. .
Nat Prod Res Dev ( KR =Wtk 58 57 % ) ,2002,14(5) :
29-32.

13

15

16

17

18

Zhao HL(#££x%[,) . Determination of quercetin in Polygonum
aviculare L. and P. plebetum R. Br. by HPLC. J Chin Med
Pharmacol ( 1 25244 ) ,2004 ,32:17-20.

Xu XY (F§53%) | Zheng YMOH—10) ,Fu SQUIID) e
al. Quantitative determination of hyperoside and quercitrin
and luteolin in Polygonum aviculare by HPLC. Lishizhen
Med Mater Med Res( ¥ [E B2 [E 24 ) ,2006,17 :563-564.
Zheng XD(FSJHZR ), Hu HB (#1553t ) , Zheng SZ (A5 i
) ,et al. Studies on thevolatile constitiuents of Polygonum
aviculare L. J Northwest Norm Univ,Nat Sci( P4 0IHE K2
4, AR ,1999,35(3) :68-70.

Shu XK, Duan W], Liu F, et al. Preparative separation of
polyphenols from the flowers of Paeonia lactiflora Pall. by
high-speed counter-current chromatography. J Chromatogr B,
2014,947-948 .62-67.

Guan RJ(¥&1°%) , Wang DJ( FEARA), Yu ZY(FEH),
et al. Preparative isolation and purification of the active com-
ponents from Viticis Fructus by high-speed counter-current
chromatography. Chin J Chromatogr ( {4 i), 2010, 28.
1043-1047.

Chen XH ( B B2 FZ) , Chen DF ( |38 14 ). The study on
chemical constituents of Polygonum aviculare L.. China J

Chin Materia Med (1 [E 125247 ,2004,29.918-919.

(L4324 836 W)

6

10

Tang DF (7€) , Huang RZ(BEfGER) ,Lu Z(J5 H) et
al. Chemical compositions and antimicrobial activity of the
volatile oil and petroleum ether extract from the fresh carpo-
phore of Dictyophora echinovolvata. J Fujian Norm Univ, Nat
Sei (ALK 2774, HRHR) ,2010,26:100-105.
Liang M( 208)  Tang DF (#84< &) . Chemical compositions
in Dictyophora echinovolvata extracted with acetone and the
antibacterial activity extracted with acetone, ethanol and wa-
ter. Mycosystema ( & 4% ) ,2005,24 :197-201.

Lu HN( /78 82) , Pan YJ(HFIRHE) , Sun XH(FMRLL) , et
al. Antibacterial activity of water extract of Dictyophora echi-
novolvata Fruitbod. Food Sci (£ i Bl2#) ,2009,30: 120-
123.

Al-Burtamani SK, Fatope MO, Marwah RG et al. Chemical
composition, antibacterial and antifungal activities of the es-
sential oil of Haplophyllum tuberculatum from Oman. J Eth-
nopharmacol ,2005 ,96 :107-112.

Zhang QP (5K P ) . Study on the flavone in Sophora flaves-
cens with supercritical CO, extraction and its antimicrobial

effect. Strait Pharm J(HFWE254)) ,2009 21(7) :46-48.

11

12

13

15

Luo JM(3%{i#35) ,Wang M( £4{) , Liu F(X|I&) ,et al. A
method that micro plate bioassay method for rapidly detecting
the antibacterial activity,China,invention,200810153179.9,
2009.4.22

Luo SL(Z 3% ) , You X (%85 ) ,Ding CC( T HRHR) et al.
Antimicrobial activities and chemical compositions of Dictyo-
phora indusia fisscher and Dictyophora echinovolvata. Sci
Tech Food Ind (£ TAkEHE) ,2012,21.70-73.

Yang W(#7E) ,Wu SR(RZEE),Fan J(B4) et al.
Study on the antimicrobial effect of Dictyophora echinovolvata
Mycelium. Edible Fungi China ( "V [E & ), 2008, 27
(6):34-37.

Fan QN (Y£15°5°) , Zhang WG (5KHHKI) , Zhao P (B3
et al. Extraction and antioxidant activity in vitro of polysac-
charides from Pileus of Dictyophora echinovolvata. Sci Tech
Food Ind (£ TOlLBHY ) ,2013,23:112-117.

Tian T( [ EH) . Separation preparation and biological activity
research of polysaccharide from Dicyophora echinovolvata vol-
va. Xi’ an: Shaanxi Normal University ([ P4 iy K 2%) ,
MSe. 2012.



