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Chemical Constituents from Herb of Kummerowia striata
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[ Abstract ] Objective; To study the chemical constituents from the herb of Kummerowia striata.
Method: The compounds were isolated and purified by column chromatographic methods with Sephadex LH-20,
silica gel, ODS and preparation HPLC. Their structures were identified by physicochemical properties and spectral
data. Result: Fourteen compounds were isolated and elucidated as quercetin-3-0-B-D-galactopyranoside (1),
kaempferol-3-0-B-D-glucopyranoside (2), apigenin-7-0-neohesperidoside (3) , apigenin-7-0-B-D-glucopyranoside
(4), stigmasterol-3-0-B-D-glucopyranoside (5), quercetin (6), quercetin-3-O-glucoside I (7), rutin (8),
luteolin (9 ), apigenin (10), kaempferol (11), stigmasterol (12), B-sitosterol (13 ), daucosterol (14 ),
respectively. Conclusion: Compounds 1, 5, 7-9 and 11-14 were isolated from K. striata for the first time.
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1 ##l Hz, H6), 5.35 (1H, d, J =7.9 Hz, H-1") " C-

JASCO FT/IR-480 Plus Fourier Transform 7Y £
HMEIEAL (] KBr JE i, dE 5t R HL B AL AR T ), V-
550 7128 4h-n] UL %% AL P-1020 HLBESEAL ( H A2
) Jasco) ,X-5 Y 4 GO o I G AR CURLBE 3 R AL OE
E U AR BHAT IR 22\l ), AVANCE400 R 4%
PR AL (TMS 3 N #57 , Brucker 2 7] ) , Finnigan LCQ
Advantage MAX Jfi 1% {% , Varian prostar i £ 5 =5 %%
WAL . BERE G W2 WU AR, GF254 3 J= Tt 1l
BHE € 3% i i (200 ~ 300 H) (F B L)),
Sephadex LH-20 #1 B} ( Pharmacia 2y & ) , ;2 4 ODS
BB (Merck 22 w]) |, Bir A 3800 121 54 43 Hr 4l

B REAL T 2010 4F 11 R B HEE L,
WUV, Z)TAREPEREES T4 E N
SR Y = 1 N F B Kummerowia striata ( Thunb)
Schindl. B 44 B, 25 8 BE A (45 5 20100705 ) {4
HFT) RENERARE .

2 RESE

= NTF RIS ke, B R 95% L WER IR
B AR H, G I 4 IO 0 Ik 4 2 JE B R AR R 3
180 g, H¢ ¥R H IR B Tl & /K, MU ¥ 00 4 i
Bk LR ST OE T B R AT A W, 43 5 45 3 A aih Tk &0
f(32 g) LR & WAL (36 g) AIIE T B ¥ L
(55 g) o &TR LR 43 28 1k EAE €03, L3R O -2
M2 R AR Gk BE VRS 3] 6 U2 (Fr. 1 ~6),
Fr. 2 | Sephadex LH-20 1, DL =50 H be-FH B (1: 1)
VeBifr 2L 5 6(20 mg) o Fr. 4 2058 [ B2 ECHE
(3 . Sephadex LH-20 58 40 fl 1% 51 £ 44 4.(18
mg) ,10(10 mg) fi1 13 (14 mg) , Fr. 5 £ Sephadex
LH-20 K il % HPLC 73 g alifb 13 2L 54 3(8 mg) ,
7(8 mg) ,11(12 mg) 1 12(11 mg) . IF TEEEAM 25
FE AT (3, LA = 50 e - Y I R 90 6 28 0 A% 21 10
g (Fr. 1 ~8), Fr. 5 £ Sephadex LH-20,0DS }%
il % HPLC 43 & ik, 75 2L 5 % 1(8 mg),2 (10
mg) ,9(8 mg) ,14(15 mg) . Fr. 6 ~7 £ ODS {4 i i+
Ll # HPLC 73 e 24k &%) 5(6 mg) ,8(12 mg)
3 GHEHMERE

a1 wEkAR(HEE),mp 250 ~253 C,
ESI-MS m/z 487 [M + Na]* IR .3 118, 1 625,
1 606,1 566, 1 508 ¢cm ' ,'"H-NMR ( DMSO-d, , 400
MHz) 6:12.64 (1H, s, 5-OH), 7.66 (1H, d, J =
2.0 Hz, H-2"), 7.53 (1H, dd, J =8.2, 2.0 Hz,
H-6'), 6.82 (1H, d, J =8.2 Hz, H5'), 6.41
(1H, d, J =1.8 Hz, H-8), 6.19 (1H, d, J =1.8

. 92.

NMR (DMSO-d,, 100 MHz) &: 177.3 (C-4), 164.3
(C-7),161.0 (C-5), 156.3 (C-9), 156.0 (C-2),
148.4 (C-4'), 144.9 (C-3'), 133.4 (C-3), 121.0
(C-1"), 120.1 (C-6"), 116.1 (C-5"), 115.1 (C-
2'),103.6 (C-10), 101.8 (C-1"), 98.8 (C-6),
93.5 (C-8), 75.6 (C-2"), 73.0 (C-3"), 71.0 (C-
4"), 67.7 (C-5"), 59.8 (C-6"), LI I %45 3CHk
(4141 —3%, #a ek G 1 Rt & R-3-06-D-¢
FLBEH (quercetin-3-0-B-D-galactopyranoside ) ,

ka2 EEBHAR(PE),mp 182 ~185 C,
ESI-MS m/z 471 [M +Na]", IR'".3 109, 1 612,
1609, 1570, 1515 cm ' ,'H-NMR ( DMSO-d, , 400
MHz) 6:12.56 (1H, s, 5-OH), 8.04 (2H, d, J =
8.5 Hz, H2', 6'), 6.84 (2H, d, J=8.5 Hz, H-
3',5"),6.39 (1H, brs, H-8), 6.22 (1H, s, H-
6), 5.42 (1H, d, J =7.8 Hz, H-1")."” C-NMR
(DMSO-d,, 100 MHz) §: 178.2 (C-4), 164.8 (C-
7), 160.6 (C-5), 159.7 (C4'), 156.0 (C-=2),
155.8 (C9), 133.1 (C-3), 130.5 (C=2', 6'),
120.8 (C-1"), 115.3 (C-3", 5'), 103.8 (C-10),
102.4 (C-1"), 98.6 (C-6), 93.5 (C-8), 78.2 (C-
5"y, 76.9 (C-3"), 75.1 (C=2"), 71.1 (C-4"),
61.0 (C-6"), DL L% 530k S ] il — 2, o &
¥ 2 Ot 4% B -3-0-B-D-4 %5 B # (kaempferol-
3-0-B-D-glucopyranoside) ,

a3 s G (PR, mp 224 ~225 C,
ESI-MS m/z579 [M +H] ", UV (MeOH) X, :267,

max

336 nm,IRY" .3 445, 3 057, 1 628, 1 592, 1 399,
863 cm ' ,'H-NMR (DMSO-d,, 400 MHz) §:12.95
(1H, s, 5-OH), 10.40 (1H, s, 4’-OH), 7.92
(2H, d, J=8.4 Hz, H2',6'), 6.95 (2H, d, J =
8.4 Hz, H-3",5'),6.82 (1H, s, H-8), 6.76 (1H,
s, H3), 6.43 (1H, s, H6), 5.33 (1H, d, J =
4.8 Hz, Glu-1), 4.70 (1H, s, Rha-1), 1. 15 (3H,
d, J=8.0 Hz, Rha-CH,) ,” C-NMR ( DMSO-d,, 100
MHz) §: 182.3 (C-4), 164.6 (C-2), 163.0 (C-
7), 161.8 (C-4'), 161.7 (C-5), 158.2 (C9),
128.8 (C-=2", 6'), 121.1 (C-1"), 116.1 (C-3",
5'), 105.6 (C-10), 103.4 (C-3), 100.6 (C-1""),
99.7 (C-6), 99.0 (C-1"), 94.9 (C-8), 77.5 (C-
5"y, 77.4 (C2"), 77.3 (C-3"), 72.6 (C-4"),
71.0 (C-3"), 71.0 (C4"), 70.5 (C=2"), 68.8
(C-5"), 61.1 (C-6"), 18.3 (C-6")., Ll I %¥# 5
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SCHRL6 ] iE — 2, B E LG 3 HTRR-T-0-5
¥ iz 4 (apigenin-7-0-neohesperidoside ) ,

&4 wmOHAKHE) ;mp 172 ~175 C;
ESI-MS m/z 431 [M - H] .'H-NMR ( DMSO-d, ,
400 MHz) §.7.86 (2H, d, J=8.5 Hz, H-2", 6'),
6.90 (2H, d, J=8.5 Hz, H-3",5"),6.79 (1H, s,
H-3), 6.60 (1H, s, H-8), 6.49 (1H, s, H-6),
5.06 (1H, d, J=8.1 Hz, H-1") ,”C-NMR (DMSO-
dy, 100 MHz) &. 181.6 (C4), 164.0 (C-2),
162.6 (C-5), 161.2 (C4'), 161.0 (C-7), 156.7
(€C9), 128.2 (C-2",6"), 120.9 (C-1"), 115.6 (C-
3',5"),105.4 (C-10), 103.1 (C-3), 100.2 (C-6),
99.2 (C-1"), 94.7 (C-8), 76.8 (C-5"), 76.5 (C-
3"), 72.9 (C-2"), 69.3 (C4"), 60.4 (C-6"), LI I
Bl 5 SCRLT Tl — 30 BE B 4 AR R -T-
0-B-D-%5 % B4 (apigenin-7-0-B-D-glucopyranoside ) ,

&S HEmAR(HE),mp 269 ~272 C,
ESI-MS m/z 597 [M + Na] * .'H-NMR (C,D.N, 400
MHz) 6:5.30 (1H, brs, H-6), 5.18 (1H, dd, J =
15.2, 8.4 Hz, H-22), 5.01 (1H, d, J=8.4 Hz,
H-23), 4.99 (1H, d, J=7.6 Hz, H-1"), 1.02
(3H), 1.00 (3H), 0.96 (3H), 0.95 (3H), 0.73
(3H), 0.69 (3H),”C-NMR (C,D,N, 100 MHz) §:
140.5 (C-5), 138.1 (C-22), 129.2 (C-23), 121.2
(C-6),102.1 (C-1"), 77.8 (C-3), 77.6 (C-3"),
78.1 (C-5"),74.6 (C2"),71.2 (C4"), 62.4 (C-
6'),56.3 (C-14), 56.7 (C-17), 50.8 (C-24),
49.6 (C9), 41.8 (C-13), 40.9 (C-20), 39.3 (C-
4),39.5(C-12),37.0 (C-1),36.6 (C-10), 32.0
(C-7), 31.8 (C-8), 31.8 (C-25), 29.5 (C-2),
28.2 (C-16), 25.2 (C-28), 23.9 (C-15), 21.0
(C27), 20.6 (C21), 19.7 (C-11), 18.9 (C-
19), 18.7 (C26), 11.9 (C-29), 11.6 (C-18),
PLE#E 5 ocuk (8 4l — 2, etk & 4
i [£-3-0-8-D-% 20 ( stigmasterol-3-0-B-D-glu-
copyranoside)

k& e KK (HE),mp 309 ~311 C,
ESI-MS m/z303 [M +H]*,UV (MeOH) \,, :218,

max

256,374 nm,IR:™ .3 433, 1 620, 1 527, 1 358, 569
em ™' 'H-NMR ( DMSO-d,, 400 MHz) §: 12.18
(1H, brs, OH-5), 7.84 (1H, d, J=1.9 Hz, H-
2'),7.72 (1H, dd, J=8.5, 1.9 Hz, H-6"), 7.01
(1H, d, J=8.5Hz, H-5'), 6.54 (1H, d, J=1.4

Hz, H-8), 6.28 (1H, d, J=1.4 Hz, H-6)."C-

NMR (DMSO-d,, 100 MHz) §: 176.8 (C-4), 165.1
(C-7),162.5 (C-5), 157.9 (C9), 148.6 (C4'),
147.1 (C-2), 145.7 (C-3"), 136.9 (C-3), 123.9
(C-1"), 123.7 (C-6"), 116.2 (C-5"), 116.0 (C-
2'),104.3 (C-10), 99.3 (C-6), 94.5 (C-8), U
RS SCHR 9 ] il — B, W E AL B W 6 i
% (quercetin) ,

a7 EORAK(HE),mp 186 ~ 188 C,
ESI-MS m/z 487 [M +Na] " ,UV (MeOH) X\, :256,

max

272, 349 nm,IR:" .3 300, 2 944, 1 654, 1 507, 869
em ™' ,'H-NMR (DMSO-d,, 400 MHz) §:7.59 (1H,
dd, J=7.2,2.1 Hz, H-6"),7.55 (1H, d, J=2.1
Hz, H2"), 6.88 (1H, d, J=7.2 Hz, H-5"), 6.43
(1H, d, J=1.6 Hz, H8), 6.21 (1H, d, J=1.6
Hz, H6), 5.46 (1H, d, J=6.0 Hz, H-1")."”C-
NMR (DMSO-d,, 100 MHz) §: 177.6 (C4), 164.5
(C-7), 161.3 (C-5), 156.7 (C9), 156.1 (C-2),
148.5 (C-4"), 144.7 (C-3"), 133.4 (C-3), 121.5
(C-1"), 121.4 (C-6"), 116.0 (C-5"), 115.3 (C-
2'), 104.1 (C-10), 101.2 (C-1"), 98.7 (C-6),
93.4 (C-8),77.4 (C-3"),76.7 (C-5"), 74.3 (C-
27),70.0 (C4"), 61.1 (C-6"). L I Bede 5 ik
[10] i — %, #h EAEW T N RI
( quercetin-3-0-B-D-glucopyranoside ) ,

e 8 wmEmAR(HE),mp 176 ~179 C,
ESI-MS m/z 633 [M + Na]*_,'"H-NMR ( DMSO-d,,
400 MHz) 6:7.58 (1H, s, H2"), 7.55 (1H, d,
J=8.6 Hz, H6'), 6.86 (1H, d, J =8.6 Hz, H-
5'), 6.41 (1H, brs, H-8), 6.21 (1H, brs, H-6),
5.39 (1H, d, J=7.5 Hz, H-1"), 4.42 (1H, brs,
H-1"), 1.04 (3H, d, J =6.2 Hz, H-6") " C-NMR
(DMSO-d,, 100 MHz) §. 178.3 (C4), 164.8 (C-
7), 162.0 (C-5), 157.6 (C-2), 157.5 (C-9),
149.2 (C4'), 145.7 (C-3"), 133.9 (C-3), 122.5
(C-1"), 122.1 (C-6"), 117.3 (C-5"), 116.2 (C-
2'), 104.8 (C-10), 101.6 (C-1"), 101.5 (C-1"),
99.5 (C-6), 94.5 (C-8), 77.1 (C-3"), 76.8 (C-
5"y, 75.0 (C-=2"), 72.6 (C4"), 71.5 (C-3"),
71.3 (C-2"), 70.9 (C4"), 68.4 (C-5"), 67.9
(C-6"), 18.8 (C-6") . LA b-%u#s 5 k[ 11 ] Hieid
— 2L HEREY 8 T (rutin) .

KG9 FHOKK(HE),mp 179 ~182 C,
ESI-MS m/z 285 [M —H]~,UV (MeOH) X, :254,

max

270, 349 nm, IR*".3 033, 2 983, 2 931, 1 645,
.93.
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1562,1465, 1088, 810 cm ' ,'H-NMR ( DMSO-d,,
400 MHz) $:12.93 (1H, s, 5-OH), 7.36 (1H, dd,
J=8.8,1.5Hz, H6'), 7.35 (1H, d, J=1.5 Hz,
H2'), 6.85 (1H, d, J = 8.8 Hz, H-5'), 6.60
(1H, s, H3), 6.42 (1H, d, J=1.5 Hz, H8),
6.19 (1H, d, J=1.5 Hz, H-6) ,” C-NMR ( DMSO-
d,, 100 MHz) &: 181.8 (C-4), 164.3 (C-7),
164.0 (C-2), 161.4 (C9), 157.5 (C-5), 149.6
(C4"), 145.8 (C-3"), 121.6 (C-6"), 119.0 (C-
1'), 116.2 (C-5"), 113.6 (C-2"), 103.9 (C-10),
103.1 (C-3),99.1 (C-6), 93.8 (C-8), Dk I %i#
H5ICER012 18 — B, e G 9 WARBRRE R
(luteolin) ,

A9 10 B Ak K (HEE) , mp 330 ~ 332
C,ESI-MS m/z 271 [M +H]",UV (MeOH) X, :
269, 338 nm, IR:":3 422, 2 373, 1 655, 1 621,
1372,1187, 823 em ' ,'H-NMR ( DMSO-d,, 400
MHz) §:12.92 (1H, s, 5-OH), 10.70 (1H, s, 7-
OH), 10.27 (1H, s, 4’-OH), 7.95 (2H, d, J =
8.8 Hz, H2", 6"), 6.93 (2H, d, J =8.8 Hz, H-
3',5"),6.78 (1H, s, H-3),6.49 (1H, d, J=2.0
Hz, H-8), 6.20 (1H, d, J =2.0 Hz, H6)," C-
NMR (DMSO-d,, 100 MHz) §: 182.0 (C-4), 164.5
(C-2),164.1 (C-7),162.3 (C-5), 161.4 (C4"),
157.7 (C-9), 128.9 (C-6"), 128.8 (C-2"), 121.3
(C-1'), 116.3 (C-3"), 116.1 (C-5"), 103.8 (C-
10), 103.0 (C-3), 99.1 (C-6), 94.1 (C-8), Lk
GRS SCER [ 13 ] il — 2, e A Y 10 S T
3£ % (apigenin) ,

EW 11 B EAK R (HEE), mp 280 ~ 282
°C,ESI-MS m/z 287 [M +H]",UV (MeOH) \,__:
265, 365 nm, H-NMR ( DMSO-d,, 400 MHz) §:
12.42 (1H, s, 5-OH), 8.01 (2H, dd, J=9.0, 2.4
Hz, H2',6'), 6.89 (2H, dd, J=9.0, 2.4 Hz, H-
3',5'), 6.41 (1H, d, J=1.8 Hz, H-8), 6.16
(1H, d, J =1.8 Hz, H6),"” C-NMR ( DMSO-d,,
100 MHz) §: 176.2 (C-4), 164.2 (C-4'), 161.0
(C-5),159.6 (C-7), 156.5 (C9), 147.1 (C-=2),
135.8 (C-3), 129.8 (C-2", 6'), 121.9.3 (C-1"),
115.8 (C-3", 5'), 103.3 (C-10), 98.5 (C-6),
94.0 (C-8) . DL &5 3CHk [ 14 ] 40l — 2, #0E
59 11 41145 B (kaempferol )

e 12 TEEREGH (LR OEE), mp
136 ~137 °C ,ESI-MS m/z 414 [M +H] " .'H f1"C-

.94.

NMR (CDCl,, 100 MHz) ¥k #& 5 Scik [ 15 ] 4t & —
B e LS ) 12 S 58S 5 ( stigmasterol )

e 13 ARG (LR OB, mp
133 ~ 134 °C, Liebermann-Buerchard Jz i fH %, IR .
TLC Ky RE (5 564174 55 B4 65 R I g —
5 B-4 B BT BRI 5 5 RO TR B, o o8 fb A
¥ 13 Sy B-7% £ i ( B-sitosterol )

ey 14 A REE N (RO, mp
133 ~ 134 °C, Liebermann-Buerchard J )i [H 4, IR,
TLC 1 R Je @ (47 500 8 b X B — 2,
1S MR IR IR A S S SR T B o e LG
Y514 A% N1 (daucosterol)
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