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Abstract: The aim of this study was to compare the ingredient and hepatoprotective activity of different extracts of Swer—
tia chirayita. The method of HPLC and infrared spectroscopy was used to compare the ingredient of S. chirayita extracts.
Liver injury model induced by CCl, in mice was used to compare the hepatoprotective function of water extract and 75%
ethanol extract. The results indicated that the intensity of 1280 em™ of swertiamarin 1496 and 1464 cm™ of mangiferin
had positive correlation with the content change in different extracts. There had obvious difference between IR spectra of
different extracts and between intensity of targeted ingredient of different extracts. The pharmacology experiments results
proved the water extracts and 75% ethanol extracts had clear hepatoprotective function and during the dose range of 0.5-2.0
g/kg the hepatoprotective activity of 75% ethanol extracts showed obvious dose-effect relationship.
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2.2.2 HPLC
CccCl, 0.30 ¢ 20 mL
o 20 min 25 mL
1 0.45um o
2.2.3
1.1 8.00 mg 11.60
2014 8 mg 6.58 mg 10 mL
Swertia o 0.8
chirayita ( Roxb. ex Flemi) Karsten o T5% mg/mlL. 1.16 mg/mL. 0. 658 mg/
N N N N N mL 2.4.8.16
( ) o :
(ALT) . ( AST) . Y = 1204. 8X + 17. 008 R =
( TBIL) . ( TBA) ( 0.9997 0.05 pg 8.00 pg
) ©Y = 1097.6X +17.997 R =0.9997
1.2 0.07 pg 11.60 pg
SPF ( KM) 18 ~22 ¢ Y = 2117. 3X8. 2661 R = 0.9998
0.04 g 6.58 pg
:SCXK( ) 2015-0002, 2.2.4
1.3 0.25 6
Spectrum One ( 2.2.1 6
Perkin Elmer ) ; Millipore ( Milli— 6 RSD 3
pore ) o RSD 0.14%.0.15% 0.24%
2 2.2.5
2.1 6 0.300 ¢
150 ¢ 10
6
2 h ; RSD% N N 6
6 1 h RSD% 1.80% 2. 04%
0.93% o
o 2.2.6
o HPLC 0.
2.2 2.4.8.12.24 h 5 pL RSD
2.2.1 5 3
HPLC Agilent 1100 RSD 1.67%1.37% 1.01% -
- XDB-C, N 24 h
(250 mm x 4.6 mm 5 pm; USA) 25 C o
1.0 mL/min (A) (B) o 2.2.7
:0 ~10 min 18% ~30% B; 10 ~25 . N
min 30% ~55% B; 25 ~47 min 55% ~80% B; 47 ~ 9
60 min 80% ~95%B. . N 0.100 ¢ 0.5.1.0 2.0

254 nm.
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1 8 d. 2 h
RSD 0.76% 1.93% 0.86% 0.1% CCL,(v/v
2.3 ) 10 mL/kg 22 h
ALT.AST.TBA  TBIL.
o Spectrum One 2.5
( Perkin Elmer ) Origin
4000 ~400 ecm™: DTGS 4 em™: Origin
6 Co, . .
2.4
SPF KM 90 18 ~22 ¢ 3
12 h 10 o 3.1
. ( 20 ml./kg) . 2.1 . T5%
( 0.10 g/kg) N N N N N
0.50.1.00
2.00 g/kg o 1.
1
Table 1  Exiraction rates of S. chirayita with different solvents
%
Extraction solvent Water  Methanol 757 ;/(Ethanol Ethanol Eﬁ‘ﬁ' igt‘;:e Chloroform D:;L‘;' Pe:(}’l'::m
Extraction rate ( % ) 12.00 6.93 11.47 5.40 3.07 2.40 2.47 1.67 7.87
3.2 N
2.2.1 2,
2
Table 2 Targeted constituents content in S. chirayita
Extraction solvent Swertiamarin ( mg/g) Gentiopicrin ( mg/g) Mangiferin ( mg/g)
Petroleum ether - - 0.30+0.03
Diethyl ether - - 0.36 +£0.02
Chloroform - . 0.37 £0.03
Ethyl acetate 0.36 £0.04 - 1.25+£0.03
N-buty alcohol 0.28 £0.00 - 2.04 £0.03
ethanol 2.13+£0.12 - 8.33 +£0.14
75% 75% ethanol 2.90 £0.19 - 7.80 £0.14
Methanol 2.59 +£0.03 - 8.23 +0.01
Water 0.67 £0.08 - 2.89 +£0.04

o 75%
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Infrared spectra of mangiferin ( a) chloroform ( b) diethyl ether (¢) and petroleum ether ( d) extracts of S. chirayita
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1) . 1496 cm™
1496. 1464 cm”
;1464 cm® 1280 c¢m .
3
Table 3 The main absorption peaks and attribution of S. chirayita extracts
Wave number ( cm™)
75% .
. Diethyl : Perssad tbration Attribution
Petroleum ether  Chloroform Ethyl = N - Buty Ethanol’5% EthandMethanol Water Swertia Mangiferin model
ether acetate  alcohol extract .
extract extract extract extract extract marin
extract extract extract
A—
2919 2921 2920 2919 2921 2920 2921 2920 2923 2922 2939 Methyne—  symmetrical Ester
CH, stretc—
hing
Sym-—
2850 2851 2850 2850 2851 2850 2881 2851 2852 2892  Methyne—  metrical Ester
CH, stretc—
hing
C
1734 1732 1732 1732 1732 1732 = OCar-  Stretc— Ester
bonyl hing
1691 1691 1691 1692 1692 1689 1691 1697
1634 1634 1632 1633 1631 1633 1630
A- T .
1622 1619 1618 1622 C—C symmetrical . rpe
stretc— not
hing
v Es-
1464 1464 1464 1464 1464 1464 1464 1465 1463 1464 methyl— Outer ter Saccha—
CH,4 bending rides
1378 1378 1377 1377 1377 1377 1377 1376 CH,4 . Ester
Bending
1278 1276 1280 1282 1279 1287 1284 1282 1280 GO et . Terpe-
OH hi noid Phenols
8 Glucoside
1162 1161 1159 1162 1160 1161 1161 1161
1093 1093 1096
1075 1079 1077 1076 1076 1066
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3.3.2 1491 1476 1464 cm’ .

1464 cm™

1471 1468 1464/1462 1455/1452
o em” 1496 ¢m™
. 1496 /1495 1489 1481/1480 1476/1472 cm™
( 3.4 1464 cm” ; 1280 ¢m
1464 1452 c¢m™ 1496 ¢m™ 1295 1289 1283 1276 1270 1264 1257
1506 1497 1489 cm” cm” .
1280 c¢m’

1600 1500 1400 1300 1200 1100 1000 900

-1
Wave number

3 () (b« (o (d)
Fig. 3 SDHR spectra of mangiferin (a) chloroform (b) diethyl ether (c) and petroleum ether ( d) extracts of S. chirayita
3.4 75%
4
5% ccl,
ALT  AST ]
(P<0.05) . ALT.TBIL  TBA "
75% . . .
13 14
(P<0.05) . )
75%
0.5~2.0 g/kg HPLC

4. HPLC
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Fig. 4 SDHR spectra of mangiferin ( a) swertiamarin ( b) water ( ¢) methanol (d) 75% ethanol (e) ethanol (f) n-buty alco—
hol (g) and ethyl acetate ( h) extracts of S. chirayita

4 75%

(;i s n=10)

Table 4 Hepatoprotective effects of water and 75% ethanol extract of S. chirayita( xtsn= 10)

Group

Dose

ALT( U/L)

AST( U/L)

TBIL( pmol /L)  TBA( pmol /L)

cal,

75%
75%

75%

Control
CCl; Model
Positive
Water-L
Water-M
Water-H
75% ethanol-L
75% ethanol-M

75% ethanol-H

distilled water

0.01 mL/kg
0.10 g/kg( Bifendate)
0.01 mL/kg( CCl,)
0.50 g/kg +0.01 mL/kg( CCL,)

+

1.00 g/kg+0.01 mL/kg( CCL,)
2.00 g/kg +0.01 mL/kg( CC,)
0.50 g/kg +0.01 mL/kg( CCl,)
1.00 g/kg +0.01 mL/kg( CCl,)

2.00 g/kg +0.01 mL/kg( CCl,)

58.41 +3.16"

170.48 +14.57*

1429.17 £102.39""*842.98 + 81.49""

986.61 +57. 69"

356.46 +50.28"

1119.41 +108.00" 717. 68 +30. 47"

992.42 +86. 86"

892.23 +39.59"

643.59 +39. 45
594.90 +13. 15

1055.84 £43. 10" 694. 12 +42. 49"

852.09 +58.56"

705.58 £71.39"

541.22 £28.72"

397.41 £47.89"

2.74 +0.37"
4.61 +0.95"
4.11 £1.05"
4.16 £0.94"
3.26 0. 86"
.09 +1.03"

.01 £0.96"

w

.39 £0. 64"

2.51 £1.03*

4.17 +0. 84*
5.31 +1.06"
4.91 +0.93°
5.32£0.33"
5.18 +0.68"
4.73 +1.08°
5.53 £0.76"
4.46 +1.02°

3.87 +0.83*

Note: Different superscript letters indicated significa

(P<0.05) .

840

nt differences ( P <0.05) within the same column.

75%
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