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Separation and purification of two flavonoids from
Pedicularis longiflora Rudolph. var. tubiformis ( Klotz) .
Tsoong by high-speed counter-current chromatography
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> University of Chinese Academy of Sciences Beijing 100049 China

Abstract: Method for separation and purification of luteolin and tricin from Pedicularis longiflora Rudolph. var. tubiformis
( Klotz) . Tsoong by high-speed counter-current chromatography was established 1. e. : two-phase solvent system of n-hex—
ane-ethyl acetate-methanol-water ( 10:12:9: 12 v/v/v/v) was employed the upper phase as stationary phase the lower
phase as mobile phase at a flow—rate of 2 mL * min” the rotary speed and temperature were set at 950 rpm and 25 °C
respectively. These two compounds were separated successfully using this method which is quick stable and efficiency
the separated compounds can be used for activity test in vitro and in vivo.
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Table 1  The K values of the target compounds 1 and 2 in differ—

ent solvent systems

(v/v) K K value

Solvent systems Ratio . "
Chloroform—_melha;ol—watey 2:1:1 0.68 0.78
chloroform—:nelhagol—water 111 2.67 3.18

n—hexane—etl;yI acetate—r.nethan.nl—water 2:5:2:5 0 0
1:6:1:6 o -

n-hexane-ethyl acetate-methanol-water

4:3:4 0.58 0.84

n-hexane-ethyl acetate-methanol-water

10:12:9:12  0.60 0.95

n-hexane-ethyl acetate-methanol-water

Table 2 Comparison of separation time stationary phase reten—

tion and purities of target compounds under different

flow-rates
Purity( %)
Flow-rate Separation time Retention rate ~————
(mL ¢ min™) ( min) (%) 1 2
1.8 270 69 99.5 99.8
2 240 67 99.5 99.6
2.5 190 64 96.6 97.8
2.2 HSCCC
1 '"H NMR ( DMSO-d, 400

MHz) §=12.99 (1H s 5-0H) 7.41 (1H d J =
8.3 Hz H6") 7.40 (1H s H2") 6.88 (1H d J
=8.3 Hz H5") 6.68 (1H s H3) 6.44 (1H s H-
6) 6.19 (1H s HS8);" C NMR ( DMSO-d, 400
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MHz) §=182.3 (C4) 165.0 (C=2) 164.6 (CH)
162.1 (C-5) 158.0 (C9) 150.5 (C4") 146.4
(C3) 122.1(CH) 118.6 (C-6) 116.7 (C5) 114.0
(C27) 104.3 (CHO0) 103.5 (C3) 99.5 ( C-6)
94.5 (C8) . "

( Luteolin)

( Luteolin)

2 '"H NMR ( DMSO-d, 600
MHz) 8 =7.29(s 2H H2” H6") 6.90(s IH H-
3) 6.47 (s 1H H8) 6.13 (s IH H-6) 3.86 (s
6H 3 5°-OCH3) ;" C NMR ( DMSO-d, 600 MHz)
(=181.4(C2) 163.4 (C3) 162.0 (CH) 161.3
(C5) 157.4 (CH) 148.3 (C3° C5 ) 139.0
(C47) 120.2 (CH”) 104.3(C2" C6") 99.3(C-
6) 94.0(C-8) 56.3(-0OCH3) .

0 ( Tricin)

( Tricin)

( Luteolin) ( Tricin) ~ HSCCC
- - - (10:12
19:12 v/v/v/v)
2 mL/min 950 rpm 25 C
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NMR and MS data were in accordance with those re—
and identified 14 as 3-hy—

droxy-4-methoxybenzoic acid.

ported in the literature
p-Hydroxybenzoic acid (15) C,H,O; white amor—
phous powder ESI-MS ( negative) m/z 137 M-
H —'H NMR (400 MHz CD,0D) &: 7.86 (2H d J

=8.0 Hz H2 6) 6.80 (2H d J =8.0 Hz H3
5);7 C NMR ( 100 MHz CD,0D) &: 170.8 ( 1-
COOH) 163.6 (C4) 133.3 (C2 6) 123.5 (C-

1) 116.3 (C3 5).The NMR and MS data were in
accordance with those reported in the literature '°
and identified 15 as p-hydroxybenzoic acid.

Vanillin (16) CgH;O; white needle crystal ESI-MS
( negative) m/z 151 M-H —;'H NMR ( CD,0D 400
MHz) 6:9.63 (1H s 1-CHO) 7.38 (2H brs H2
6) 6.83 (1H d J =8.0 Hz H5) 3.87 (3H s 3-
OCH,) ; "C NMR ( CD,0D 400 MHz) &:190.7 ( 1-
CHO) 151.7 (C4) 147.2 (C3) 129.9 (CH)
127.3 (C-6) 114.4 (C5) 108.9 (C2) 56.1 (3-
OCH,;) . The NMR and MS data were in accordance
with those reported in the literature and identified

16 as vanillin.
References

1 Flora of China Editorial Committee. Chinese Academy of Sci—
ences. Flora of China Beijing: Science Press 2005.75:272-
273.

2 Liang YH Ye M Han ] et al. Lignans and flavonoids from
rhizome of Drynaria fortuner. Chin Tradit Herb Drugs 2011
42:2530.

3 Mu LH Zhang DM. Studies on chemical constituents of Cer—
cis Chinensis. China J Chin Mater Med 2006 31: 1795-
1797.

4 Liu BL Zhang T Zhang XQ ei al. Chemical constituents of
Laggera pterodont. China J Chin Mater Med 2010 35: 602—-

606.

5 Song WX Ji TF Si YK et al. Studies on chemical constitu—
ents in herb from Artemisia rupestris. China J Chin Mater
Med 2006 31:17901792.

6 Wu ZY Li RT. Chemical constituents from the roots of Rho-
dodendron spiciferum. Nat Prod Res Dev 2011 23:253257.

7 Liang W] Ma QY Jiang HZ et al. Chemical constituents
from hulls of Nephelium lappaceum. China J Chin Mater
Med 2011 42:12714275.

8 Zhang HY Wei XY Huang L. Study on four phenolic acids
in Kouyanqing Liquid extraction. Modern Chin Med 2012
14:20-32.

9 LiJ Yu DQ. Chemical constituents from herbs of Erigeron
breviscapus. China J Chin Mater Med 2011 36:1458-1462.

10 Li LY Seeram NP. Maple syrup phytochemicals include lig—
nans coumarins a stilbene and other previously unreported
antioxidant phenolic compounds. J Agric Food Chem 2010
58:1167341679.

11 Lee TH Kuo YC Wang GJ et al. Five new phenolics from
the roots of Ficus beecheyane. ] Nat Prod 2002 65: 1497-
1500

12 Qin LH Guo XY Fan M et al. Anti-anoxic constituents from
Mesona chinensis Benth. J Shenyang Pharm Univer 2006
23:633-636.

13 Qu XY Gu QQ Cui CB et al. Structural identification and
antitumor activity of secondary metabolites of marine-derived
actinomycete. China J Mar Drugs 2004 23:14.

14 Qiu YK Dou DQ Pei YP et al. Chemical constituents of O—
puntia dillenii. ] China Pharm Univer 2005 36:213215.

15 Duan YH Dai Y Gao H et al. Studies on chemical constitu—
ents of Sarcandra glabra. Chin Tradit Herb Drugs 2010 41:
29-32.

16 Chen YS Lin XY Zhong L] et al. Chemical constituents of
Vitex trifolia L.. Nat Prod Res Dev (

) 2011 23:10114013 1048.

17 Fu CH Zhang YM Tang NH et al. Chemical constituents of

Keteleeria evelyniana. Nat Prod Res Dev 2008 20:257-261 277.

(k4% 18 W)

18 Oka F Oka H Ito Y. Systematic search for suitable two-phase
solvent systems for high-speed counter-eurrent chromatogra—
phy. J Chromatogr A.1991 538:99-108.

19 Kim JH Cho YH Park SM. Antioxidants and inhibitor of ma—

trix metalloproteinase- expression from leaves of Zostera ma—
rina L. . Arch Pharmac Resear 2004 27:177-83.

20 Xu DH Li BJ Liu Y et al. Identification of rice( Oryza sativa
L) signal factors capable of inducing Agrobacterium vir gene

) 1996 39:846.

expression. Sci Chin(



