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ABSTRACT

In order to explore the composition of bioactive constituents in Kummerowia striata(Thunb) Schindl, its crude
extract was isolated and purified by silica column chromatography, sephadex chromatography and recrystaltization.
The chemical structures were determined by related physical properties, spectroscopic data or standard compounds.
As a result, eight flavonoids were obtained from Kummerowia striata (Thunb) Schindl and identified as apigenin (1),
kaempferol (2), quercetin (3), isoquercitrin (4), rutin (5), luteoloside (6), isovitexin (7) and isoorientin (8), together
with g-sitosterol (9). Except apigenin and quercetin, the other seven kinds of compounds were isolated from this
plant for the first time.
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INTRODUCTION

The traditional Chinese medicinttummerowia striata (Thunb) Schindl, with wide distribution in China, is also
known as ‘Jiyancao’ [1]. Its principal effects aoeclear away heat and detoxicate, diuresis anitrdiarrhea, so it

is usually used for the treatment of traumaticriejsi with blood stasis, dysentery, icterohepatittses, carbuncles,
furuncles and abscess [2-6]. It is an one-yeaptddt of Kummerowia striata of Leguminosae, whishused as a
folk medicine on inflammation-related therapy for lang time. However, the chemical research on
anti-inflammatory ingredients of the plant is almempty.

In preliminary experiments [7-8] and literature ,[9ur solution fractions, such as cyclohexane tioac ethyl
acetate fractiom-butanol fraction and aqueous fraction, were oleiftom ethanol extract éfummerowia striata
(Thunb) Schindl. Furthermore, with Aspirin as positive controlethctivities of different solution fractions of the
plant were investigated by the method of mice aeateswelling model. The experimental results reh@wved that
only the ethyl acetate fraction has a significani-mflammatory effect [10].

In this study, on the basis of above anti-inflamoratesearch, eight compounds were isolated anflgrlifrom the
ethyl acetate fraction. They were identified to dmgenin, kaempferol, genistein, quercetin, isogjtrém, rutin,
luteoloside, isovitexin and isoorientin. Among theslentified compounds, kaempferol, genistein, issqitrin,
rutin, luteoloside, isovitexin and isoorientin delated from this plant for the first time.

EXPERIMENTAL SECTION
Equipments and Reagents: Melting points were measured using XRC-1 micro-ingltpoint apparatus. MS

spectra were measuredrimnigan-TRACE MS!H-NMR spectra were measured in DM$9en VARIAN INOVA
400M. Column chromatography was carried out ogaitiel 100~200 mesh (75~150 um, Qingdao Haiyanggsro
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company of China), silica gel 200~300 mesh (45-75Qmgdao Haiyang Chemical Group company of Chara)
sephadex LH-20 (Pharmacia). TLC was performed oraaual silica gel GF254 plate (Qingdao Haiyang Gham
Group of China).

Plant material: Kummerowia striata (Thunb) Schindl was collected from the Hongshan District, Wuhaty Ci
Hubei Province, China and identified by Prof. Ke€hen (School of Pharmacy, Hubei University of @sia
Medicine) and stored in the Plant Specimen Departm8chool of Pharmacy, Hubei University of Chinese
Medicine.

Extraction and isolation: The dried plant materials were refluxed repeatedth 95% EtOH to give a crude
extract, which was concentrated under reduced yres$sto a thick paste. Amount of water was addéd stirring

to the suspension, followed by the partition wititlohexane and ethyl acetate. Then the three partéohexane,
ethyl acetate and water) were dried under reduceskpre.

The ethyl acetate extract was chromatographiedilama el 100~200 column by using gradient elutiaith
cyclohexane-ethyl acetate, chloroform-methanol. 3drae subfractions were put together accordingeadsults of
TLC analysis. Each part was chromatographied agaisilica gel or sephadex repeatedly by using gradlution
with cyclohexane-ethyl acetate, chloroform-methaRoially, nine compounds were obtained.

RESULTSAND DISCUSSION

Compound 1: yellow amorphous powders, m. P. 338-3&1 The 'H-NMR (400MHz, DMSOd) spectrum
displayeds: 7.93 (2H, d, J=8.5 Hz, H.26), 6.92 (2H, d, J=8.5Hz, H-35), 6.79 (1H, s, H-3), 6.48 (1H, s, H-8),
6.19 (1H, s, H-6). Above spectral data are consistéth the literature [11], therefore the compound identified
as apigenin.

Compound 2: yellow powders, m. P. 271-27@. HCI-Mg and FeGlreactions were positive. The ESI-MS spectrum

displayed its molecular ion peak [MFHatm/z 285. The'H-NMR (400MHz, DMSO-d,) spectrum displayed:
12.46 (1H, s, 5-OH), 10.74 (1H, s, 7-OH), 10.10 ($H4'-OH), 9.39 (1H, s, 3-OH), 8.04 (2H, d, J*&82', 6'-H),
6.92 (2H, d, J=8.8Hz, 3', 5'-H), 6.43 (1H, d, J#208-H), 6.18 (1H, d, J=2.0Hz, 6-H). The aboveadaére similar
to the literature [12], and its spot had the sarheaRie with kaempferol on TLC. So the compound Rientified as
kaempferol.

Compound 3: yellow powders, m. P. 308-3PC. HCI-Mg and FeGl reactions were positive. Thé#-NMR

(400MHz, DMSO€dg) spectrum displayed: 12.48 (1H, s, 5-OH), 10.71 (1H, s, 7-OH), 9.561(%, 3'-OH), 9.36
(1H, s ,3-OH), 9.29 (1H, s, 4'-OH), 7.66 (1H, d2BHz, 2'-H), 7.53 (1H, dd, J=8.6,2.0 Hz, 6-HB&(1H, d,
J=8.5Hz, 5-H), 6.39 (1H, d, J=2.0Hz ,8-H), 6.1H(M, J=2.0Hz, 6-H). The above data were identioathe
literature [13], and its spot had the same Rf valith quercetin on TLC. Therefore the compound Riéntified as
quercetin.

Compound 4: yellow powders, m. P. 207-208. HCI-Mg and molish reactions were positive. ThglDcose was
detected in its product of acid hydrolysis. ESI-sffctrum showed: molecular ion peak [M-Hitm/z 463, and the

fragment peak [M-H-162]atm/z 301, which also proved the existence of gludosgment.'H-NMR(400MHz,
DMSO-ds) spectrum displayed: 12.66 (1H, s, 5-OH), 7.60 (1H, brd, J=9.0Hz, H®B6 (1H, d, J=9.0Hz, H-5),
6.42 (1H, d, J=1.8Hz, H-8), 6.21 (1H, d, J=1.8Hz6}15.49 (1H, d, J=7.5Hz, H-1). Above spectraladatere
accordance with the literature [14], thereforedbmpound 4 is identified as isoquercitrin.

Compound 5: yellow powders, m. P. 174-176. HCI-Mg powder reaction was positivéH-NMR (400MHz,
DMSO-ds) spectrum showed: 12.59 (C5-OH), 10.89 (C7-OH), 9.66 (C3'-OH), 9(T8V'-OH), 7.54 (d, 1H, J=1.8,
C2'-H), 7.53 (dd, 1H, J=1.8, 8.5, C6'-H), 6.83 1#i, J=8.5, C5'-H), 6.39 (d, 1H, J=1.4, C8-H), 6(ti81H, J=1.4,
C6-H), 5.34 (d, 1H, J=7.0, C1"-H), 4.51 (brs, 1HL"€H), 3.03~3.70 (m, sugar protons), 0.98 (d, 3H; 6.0,
C6"-H). Above spectral data were similar to fiterature [15], and its spot had the same Rf vailitle rutin on TLC.
So the compound 4 is identified as rutin.

Compound 6: pale yellow powders, m. P. 254-256. HCI-Mg and molish reactions were positive. ES&M

spectrum displayed molecular ion peak [Nt-thtm/z 447, and the fragment peak [M-H-162tm/z 285, which
also proved the existence of glucose fragm#ttNMR (400MHz, DMSO¢d;) spectrum displayed: 13.01 (1H,
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s ,5-OH), 10.04 (1H, s, 3'-OH), 9.43 (1H, s, 4'-QH%6 (1H, dd, J=8.5, 2.5Hz, H-6"), 7.43 (1H, 8d2.5Hz, H-2"),
6.93 (1H, d, J=8.5Hz, H-5"), 6.91 (1H, d, J=2.0Hz3), 6.80 (1H, s, 3-H), 6.46 (1H, d, J=2.0Hz, HBY¥6 (1H, d,
J=8.0Hz, H-1"), 3.17~3.74 (5H, m, sugar protong)e Bpot of its acid hydrolysis product had the s&healue
with luteolin on TLC, and 'H-NMR spectral data were consistent with the liie [16] for
luteolin-7-Of$-D-glucoside. Therefore, the compound 5 is idesdifas luteoloside.

Compound 7: pale yellow powders, m. P. 205-20C. HCI-Mg and molish reactions were positive. ES&-M

spectrum showed molecular ion peak [Nt-tat- m/z 431.*"H-NMR (400MHz, DMSO#ds) spectrum displayed:

13.58 (1H, s, 5-OH), 10.81 (1H, s, 7-OH), 10.32 (HA4'-OH), 7.96 (2H, d, J=8.4Hz, H-2', 6'), 6.@%, d,
J=8.4Hz, H-3', 5", 6.81 (1H, s, H-3), 6.53 (1HHs6), 4.61 (1H, d, J=9.8Hz, H-1"). Above spectdalta were
accordance with the literature [17], thereforedbepound 7 is identified as isovitexin.

Compound 8: Yellow powder, m. P. 241-24€. HCI-Mg powder and molish reactions were positiE#&I|-MS
spectrum displayed molecular ion peak [Nt-thitm/z 447 (as same as compound 6), and the fragneak p

[M-H-162] - atm/z 285, which also proved the existence of glucibagment.'H-NMR (400MHz, DMSO#)
spectrum showed: 13.57 (1H, s, 5-OH), 7.43 (1H, d, J=8.0Hz, H-8'¥0 (1H, s, H-2"'), 6.88 (1H, d, J=8.0Hz,
H-5%, 6.68 (1H, s, H-3), 6.48 (1H, s, H-8), 4.8H( d, J=9.7 Hz, H-1").Above spectral data wereilginto the
literature [18], therefore the compound 8 is idiémdi as isoorientin.

Compound 9: white needles (water), m. P. 139-1@11ts colorless spot will become red-violet untieating after

sprayed using 5% 430, in C,HsOH on TLC."H-NMR(400MHz, CDC}) spectrum displayed: 5.29 (1H, d, H-6),

5.06 (1H, -OH), 3.48 (1H, m, H-3). Its melting pbidid not drop when mixed witi3-sitosterol, therefore the
compound is determined BAssitosterol.

As a result, the results of this study discoveredmajor bioactive constituents in the anti-inflaation fraction in
the ethanol extract oKummerowia striata (Thunb) Schindl, which was supposed to be further utilized and
developed for various pharmaceutical preparatisres meaningful natural resource in the genus.
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