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Hemostatic Activity and Ingredients of Loropetalum chinense
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[ Abstract | Objective: To study the effective hemostatic components of Loropetalum chinense. Method .
With blood coagulation/bleeding time in mice as the primary outcome, the different extract parts ( water, 30% ,
60% , 80% , and 95% ethanol exiracts) were tested for hemostatic activity. The compounds were isolated and
purified by various chromatographic methods such as silica gel, ODS, Sephadex LH-20. Their structures were
identified according to the physical and chemical properties and spectral data. Result: The results showed that
60% ethanol extracts had the shortest blood coagulation/bleeding time, with strongest anticoagulant effect. Nine
compounds were isolated from 60% ethanol extracts and identified as tiliroside (1), 3-O-coumaroylquinic acid
(2), kaempferol-3-0-B-galactopyranosyl-(1—6) -B-D-glucopyranoside (3), kaempferol-3-0-B-galactopyranoside
(4), 5-O-coumaroylquinic acid methyl ester (5), 5-O-coumaroylquinic acid (6), 3, 5-O-diocaffeoylquinic acid
(7), 4, 5-O-diocaffeoylquinic acid (8), and 3, 4-O-diocaffeoylquinic acid (9). All of the compounds except 1
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and 4 were isolated from the plant for the first time. Conclusion: The 60% ethanol extracts of L. chinense have

strong anticoagulant effect, and phenolic acids act as the main effective hemostatic component.
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Table 1 Effect of different parts on coagulation and bleeding time in mice(x +s,n =10)
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KA 4.5 171.33 £39.8 3.43 18.82 +7.47 2.49

30% BEHE 4.5 118.47 £46.0" 33.22 14.11 £7. 459 26. 89

60 % Jig 4 4.5 113. 60 +50. 4" 35.97 12.09 +8.72" 37.36

80 % Fi 4 4.5 126.68 £48.4 28.59 17.49 £4.98 9.38
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Fig.1 Structures of compounds 1-9

G BRI T B, ShRmR B X
N A . ESI-MS m/z 593[ M — H] ™ 447,285,269,
90 % 4y . 'H-NMR (600 MHz, DMSO) §: 6.16

Y1 Fr. B(43. 54 g) 48 MCI-gel FE 0, 35% , HH SR 6
JEVENE 43001 11 o 45 Ui 40 [ & 248 ODS, Sephdex
LH-20 H: (a3, 1534k &4 2,3,4, HU Fr. C(35.04 g)
25 MCI-gel ¥ 4435, FH RS K B B2 VB I, 4500 40 8 1o
U4y R B % ODS, Sephdex LH-20 #F £4,3% , HPLC
4 b AW 5 6, Fr. D(38.85 g) £ MCl-gel
FEE 3, BB KB BE VR A0 8 e AR
25 ODS F: a4, R K B B2 R IR, 154k 54 7,8.,9,
ILE 1,

(1H, d, J =2 Hz, H6),6.39(1H, d, J =2 Hz,

H-8),8.00 (2H, d, J =8.8 Hz, H2', 6'),6.86

(2H, d, J=8.8 Hz, H3', 5'),5.23(1H, d, J =
.49 .
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7.2 Hz, H-1") ,3.37 ~3.41(2H, m, H-2"-5") ,4.28
(1H, dd, J=2, 12 Hz, Ha-6") ,4.04(1H, dd, J =
6.4, 12 Hz, Hb-6"),7.35(2H, d, J =8.4 Hz, H-
2", 6"),6.79(2H, d, J=8.4 Hz, H-3",5") ,7.37
(1H, d, J=16 Hz, H-7") ,6. 11(1H, d, J=16 Hz,
H-8"); "C-NMR (151 MHz, DMSO) §: 156.92
(C-2),133.55(C-3),177.88 (C-4),161.63(C-5),
99.23(C-6),164.63(C-7),94.14(C-8),156. 83 (C-
9),104.36 (C-10),121.24 (C-1"),131.29 ( C-2",
6'),115.56 (C-3",5"),160.26 ( C-4"),101. 45 ( C-
1"),74.60 ( C-2"), 76.71 ( C-3"), 70.45 ( C4"),
74.71(C-5"),63.44 (C-6"),125.41 (C-1"),130. 61
(C2", 6"),116.23 (C-3", 5"),160.26 ( C-4"),
145.06 (C-7") ,114. 12 (C-8"),166.63 (C-9") , %
L4 H-NMR F1"C-NMR 54 5 Sk [ 7] %8 %t
HREA — B, WOz & ) AR H

ka2 B RS S (TEE) , Molish 2
SR, AR B A W A B Ak I N 2 B
P, ESI-MS m/z 337 [M - H] , 191 [M - H -
1461 ,163[M — H - 174]  ,'"H-NMR (600 MHz,
DMSO) &: 1.98(2H, m, H,-2),5.09(1H, m, H-
3),3.57(1H, m, H4),3.94(1H, m, H-5),2.00
(2H, m, H,-6),7.50 (2H, d, J =8.6 Hz, H-2,
6'),6.80(2H, d, J=8.6 Hz, H-3',5'),7.53(1H,
d, J=15.9 Hz, H-7"),6.28(1H, d, J =15.9 Hz,
H-8');"C-NMR (151 MHz, DMSO) &: 74.01 ( C-
1),37.66(C-2),71.34(C-3),70.97 (C-4),68.67
(C-5),36.85(C-6),175.38(C-7),125.64(C-1"),
130.73(C-2", 6'),116.24 (C-3", 5'),160.25 ( C-
4"),145.00 (C-7"),115.00 (C-8"),166.26 (C9")
ZAk4A W H-NMR 1 "C-NMR %4 5 SCiik [ 8 ] %4
XA —F Bz G 3-0-F UM E TR

&Y 3 B oR, $hm B8 SO 5 P,
Molish J Jij 3% 5 FA . ESI-MS m/z 609 [M -H] ™,
447,285,269 ,'H-NMR (600 MHz, DMSO) §: 6.45
(1H, d, J=2.1 Hz, H-6),6.79(1H, d, J=2.1
Hz, H-8),8.06 (2H, d, J =8.9 Hz, H2', 6'),
6.89(2H, d, J=8.9 Hz, H-3', 5"),5.48(1H, d,
J=7.5 Hz, gle-H-1"),5.08 (1H, d, J =7.5 Hz,
gal-H-1"") ,3.084 ~ 4.257 (m, sugar-H); "C-NMR
(151 MHz, DMSO) §:156.52(C-2),134.03(C-3),
178.15(C4),161.36 (C-5),99.87 (C-6),163.35
(C-7),95.00(C-8),157.33(C-9),105.21(C-10),
121.30 ( C-1"), 131.44 ( C=2', 6'), 115.63

- 50 -

(C-3",5"),160.60(C-4") ,101.32(C-1") ,74.73( C-
2"),73.61 (C-3"),70.32 (C4"), 78.01 ( C-5"),
68.02 (C-6"),106.18 (C-1"),73.61 ( C-2"),77.69
(C-3"),71.58(C-4"),80.37(C-5"),61.28(C-6"),
ZAkA Y H-NMR 1 "C-NMR %4t 5 SCik [ 9] %3
X FREA — B, MOz Ak & ) 8 L 25 1 -3-0-B-D-2F 3,
WEWE-(1—6) -B-D-HEHEIT .

a4 REEKM AR, EER Tk R 2 FH
Molish Jg W X £ BHE ., ESI-MS m/z447 [M -H] ~,
285,269,255,'H-NMR (600 MHz, DMSO) §: 6.21
(IH, d, J=2.0 Hz, H-6),6.44 (1H, d, J=2.0
Hz, H8),8.08 (2H, d, J =8.9 Hz, H2', 6"),
6.87(2H, d, J=8.9 Hz, H-3", 5'),5.40(1H, d,
J=7.5 Hz, H-1"),3.29 ~3.67 (6H, m,H-2"-6");
"C-NMR (151 MHz, DMSO) §&: 156.86 (C-2),
133.73(C-3),178.03 (C-4),161.70 (C-5),99.17
(C-6),164.60 (C-7),94.14 (C-8),159.61(C9),
104.45(C-10),121.36 (C-1") ,131.46 (C-2", 6"),
115.54 (C-3",5"),160.43 (C-4'),102.16 (C-1"),
71.69 (C-2"),73.59 (C-3"),68.37 (C-4"),76.26
(C-5"),60.68 (C-6"). %4k & ¥ H-NMR Fi1 "C-
NMR %45 5 SCk [ 10 ] 854l X B B AR — 3%, B0z 4k &
Yomil 58 -3-0-B-D-F 3L B H

EWS R AR IRIRY (H L) , Molish JZ
7 B, = Sk 8 R, IR M &k s 5 B
P£, ESI-MS m/z 367[M —H] ~,191,179,173,161,
135.,'H-NMR (600 MHz, DMSO) 6:2,20(2H, m,
H-2),5.29(1H, m, H3),3.75(1H, m, H4),
4.15(1H, m, H-5),2.22 (2H, m, H-6),3.71
(3H, s, H8),7.05 (1H, d, J=1.9 Hz, H2"),
6.80 (1H, d, J=8.1 Hz, H-5"),6.96 (1H, dd,
J=1.9,8.1Hz, H6'),7.53 (1H, d, J=15.9 Hz,
H-7'),6.22 (1H, d, J =15.9 Hz, H-8'); "C-NMR
(151 MHz, DMSO) §: 74.47 (C-1),36.67 (C-2),
71.21 (C-3),70.73 (C-4),68.96 (C-5), 36.44
(C-6),174.05 (C-7),51.59 (C-8),126.28 (C-
1'),113.77 (C-2"),145.48 (C-3"),148.30 (C-4"),
115.18 (C-5'),121.59 (C-6"), 145.80 (C-7"),
113.70(C-8"),166.91 (C9'), %4k 4 ¥ 'H-NMR
ANEC-NMR B8 5 SCHR [ 11 ] s % e e A — 54,
ZACG WA 3-0-0mHEBE 4 T IR R

a6 s AR g & (W EE) , Molish [ i
SEIPE, =S BR W D i TR M gk S 5 FH
Pk, ESI-MS m/z 337[M - H] ~,191,173,163,145,
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119,'H-NMR (600 MHz, DMSO) ., Z T4y H-
NMR (600 MHz, DMSO) §: 2.07 (2H, m, H,-2),
4.19 (1H, m, H-3),3.75 (1H, m, H4),5.36
(1IH, m, H-5),2.24 (2H, m, H,-6); "C-NMR
(151 MHz, DMSO) §: 74.75 (C-1),37.39 (C-2),
72.08 (C-3),70.61(C-4),69.89 (C-5),36.84 (C-
6),175.63 (C-7); % 5 [k 3L 4. '"H-NMR (601
MHz, DMSO) &: 7.47 (2H, d, J =8.6 Hz, H2',
6'),6.82 (2H, d, J =8.6 Hz, H-3", 5'),7.64
(1H,d, J=15.9 Hz, H-7") ,6.34 (1H, d, J=15.9
Hz, H-8');"°C-NMR (151 MHz, DMSO) §: 125.87
(C-1"),129.80 (C=2", 6'),115.42 (C3", 5'),
159.87 (C-4'),145.30 (C-7'),113.97 (C-8"),
167.25 (C9') ., %444 H-NMR F1"°C-NMR % #&
ESCHRI1T ] Bl o R AR — 350, 8 8 Ak B W R 5-
O-FEHZE T,

&YW T WE AW AEIRY (HEE) , Molish 2
N PR = AR W R TR I S A B
P, ESI-MS m/z 515[M - H]~,353,191,173,145,
179,161,135, H-NMR (600 MHz, DMSO) §: 1.97
(2H, m, H2),5.20 (2H, m, H-3, 5),3.84 (1H,
m, H4),2.15 (2H, m, H-6),7.06 (1H, d, J =
1.9 Hz, H2"),7.04 (1H, d, J=1.9 Hz, H2"),
6.78 (1H, d, J=7.9 Hz, H-5") ,6.77 (1H, d, J =
7.9 Hz, H-5"),7.00 (2H, m, H-6', 6"),7.48
(1H, d, J=15.8 Hz, H-7'),7.45 (1H, d, J =
15.9 Hz, H-7"),6.25 (1H, d, J=15.8 Hz, H-8") ,
6.16 (1H, d, J=15.9 Hz, H-8");"C-NMR (151
MHz, DMSO) §: 73.90(C-1),37.95(C-2),66.62
(C-3),73.58(C-4),68.10 (C-5),37.42 (C-6),
175.11 ( C-7), 125.91 (C-1"), 125.91 (C-1"),
115.33 (C-2'),115.33 (C-2"), 146.05 (C-3"),
146.02 ( C-3"),148.95 (C4'), 148.93 (C4"),
116.26 (C-5'),116.20 (C-5"), 121.95 (C-6"),
121.84 (C-6"),145.97 (C-7'), 145.97 (C-1"),
114.33 (C-8'), 114.06 (C-8"), 166.44 (C9'),
165.99 (C-9") . Zfk& 4 H-NMR f1"°C-NMR %z
5 SCER012 [ 8l o BB AR — B0, i e ik 5ol 3,
5- IR R 2 TR o

a8 B AR IRIR Y (W EE) , Molish JZ
7 B, = Sk 6 R, R 2 A v B T
PSR R I o S 0L 5 BE P B R 4 oA i S
¥R HAEAE . ESI-MS m/z 515 [M-H] ™ ,353,191,
173, 145, 179, 161, 135, fE'H-NMR ', §. 7.03

(IH, d, J=1.9 Hz),7.02 (1H, d, J=1.9 Hz),
6.76 (1H, d, J=7.9 Hz),6.75 (1H, d, J=7.9
Hz),6.95 (2H, m),7.49 (1H, d, J=15.8 Hz),
6.24 (1H, d, J=15.8 Hz),7.43 (1H, d, J=15.9
Hz),6.15 (1H, d, J=15.9 Hz),5.36 (2H, m),
4.97 (2H, m),4.19 (1H, m),2.11 (2H, m),1.91
(2H, m); "C-NMR (151 MHz, DMSO) §:166. 44,
165.99, 145.97, 145.97, 114.33, 114.06, 125.91,
125.91, 115.33, 115.33, 146.05, 146.02, 148.95,
148.93, 116.26, 116.20, 121.95, 121. 84, 37.42,
37.95, 66.62,68.10,73.58,73.90,175. 11, %L &
P H-NMR F1"C-NMR 4 5 3CHk [ 13 ] 5088 X i 3
A3, W0 ZA G 4,5- I HERE 4 TR .

EW9 B AR ERY (H L) , Molish JZ
7 B, = Gk 8 R R, IR M & s 5 B
P, ESI-MS m/z 515[M - H] ™ ,353,191,173,145,
179,161,135, H-NMR (600 MHz, DMSO) §: 1.96
(2H, m, H-2),5.41 (1H, m, H-3) ,4.92 (1H, m,
H4),4.02 (1H, m, H-5),2.17(2H, m, H6),
7.03 (1H, d, J=1.9 Hz, H-2"),7.01(1H, d, J =
1.9 Hz, H-2"),6.75(1H, d, J=7.9 Hz, H-5"),
6.73 (1H, d, J =7.9 Hz, H-5"),6.96 (2H, m,
H-6',6"),7.46 (1H, d, J =15.8 Hz, H-7'),7.44
(1H, d, J=15.9 Hz, H-7") ,6.23(1H, d, J=15.8
Hz, H-8'),6.18 (1H, d, J = 15.9 Hz, H-8");
“C-NMR (151 MHz,DMSO) §: 73.19(C-1,4) ,36.04
(C2,6),68.83(C-3),60.24(C-5),176.17(C-7),
125.99 (C-1'),125.92 (C-1"), 115.25 (C=2"),
115.17 (C-2"), 146.06 (C-3"), 146.06 ( C-3"),
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