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Table 1 Linearitics and ranges of five references
r Ing Ing Ing
y=1357.4x +46.76 0.999 9 0.072 ~13.39 17.56 66. 72
y=1415.1x +3. 813 0.999 9 0.120 ~4.518 12. 68 78.21
y=10917.6x +43.24 0.999 7 0. 060 ~5. 050 10. 69 49.93
y=9427.7x +24.57 0.999 7 0.031 ~0.210 5.691 22.24
y =4 489.4x -0.578 0.999 7 0.025 ~1.518 4.121 13.93
2.5 2.2 97.03% ~102.7% RSD 1.8% ~6.2% .
2.1 6 2.9 2.3
5 uL RSD. 2
N N N 2.1 2 .
RSD 1.0% 0.93% 2010 § » IX H
1.0% 0.86% 0.71% o o
2.6 ( YLLi N N N
101007) 6 2.3 3.
2.1 o 3
N N (
RSD 2.0% 1.7% 2.3% 1.4% ) 5
3.0% o N o
2.7 ( YLLi 8 30
101007) 2.3 o 3.
0248 1220 24 30 36 h 5 3.1
pl 2.1 5 190 ~400 nm
RSD. N 240 nm; 250 275 nm;
N RSD 2. 4% 250 nm; 260 320 nm; 225 nm o
1.7% 3.9% 2.7% 36 h o 5
2.8 ( YL- . 250 nm
Li 101005) 6 0.25 ¢ 260 nm 225 nm.
( 3.2
60% ~ 5
120%) 2.3 75% o
2.1 ( N )~ N
RSD 2. . 75% 25 mL 30
N N min o
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2 5 (n=6)
Table 2 The recoveries of the five effective constituents( n =6)
/mg /mg /mg 1% /%  RSD/%
0.559 0.530 1. 096 101.3 102.7 2.7
0.558 0.530 1. 098 101.9
0.558 0.424 0. 987 101.2
0.559 0.424 1.018 108. 3
0. 558 0. 635 1. 198 100. 8
0.559 0. 635 1.213 103.0
5.038 4.821 9.799 98.76 97.03 2.5
5. 046 4.821 9. 634 95.17
5.061 3.857 8.921 100. 1
5. 045 3.857 8. 848 98. 60
5.059 5.785 10. 539 94.73
4.993 5.785 10. 479 94. 83
0.238 0. 203 0.429 94. 09 98. 43 6.2
0.237 0. 203 0. 447 103.5
0.238 0.162 0. 409 105. 6
0.236 0.162 0. 383 90. 74
0.235 0.244 0. 485 102.5
0.235 0.244 0. 465 94.26
0 0.237 0.235 99. 16 101.7 2.2
0 0.237 0. 246 103.8
0 0.189 0.192 101.6
0 0. 189 0. 196 103.7
0 0.284 0. 281 98. 94
0 0.284 0.293 103.2
0. 068 0. 061 0.131 103.3 100. 4 1.8
0. 069 0. 061 0. 130 100. 0
0. 069 0. 049 0.118 100.0
0. 069 0. 049 0.117 97. 96
0. 069 0.073 0. 142 100.0
0. 068 0.073 0. 142 101. 4
3.3
N ( 30 cm
2 mm) o :
( 20 ~ . . 3
50 cm 2 mm) 3
4 15 1849
( 30 mg*g™')
118.05 mg ° o 5
g s N 4 5
0.76 7

. 0.70( 3 2).
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Table 3  The contents of five effective constituents in eight different Qingyedans ( whole herbs)
/mg* g
1) 2) / s /
5
200811 200841 56.97 2.08 0. 64 -4 - 59. 69 0.03
200911 200941 53.42 1. 80 0.92 - - 56. 14 0.03
200812 200842 34.47 - 0.79 - - 35.25 0. 00
6943 201141 118. 05 2.55 1. 46 - - 122. 05 0.02
6949 201141 100. 11 1.25 2.09 trace trace 103. 44 0.01
091111 200941 69.27 trace” 1.24 trace - 70. 50 0. 00
11046 201141 98.97 1.10 1.08 trace 0.28 101. 43 0.01
6911 201141 83.30 - 0.51 trace 0.18 83.99 0. 00
6903 201140 60. 32 1.93 2.59 trace 0.30 65.13 0.03
091122 200941 62. 80 1.42 3.57 trace - 67.79 0.02
100912 2010-09 2.04 25.91 0. 64 - 0.26 28. 85 0.90
6947 201141 1. 87 22.04 0. 64 - 0.15 24.70 0.89
100915 2010-09 1. 69 21.71 trace - trace 23.40 0.93
100908 2010-09 2.38 21.21 1.03 - 0.29 24.90 0.85
101005 201040 2.21 19.95 0.93 - 0.27 23.36 0.85
101007 201040 1. 68 19. 16 0.57 - 0.16 21.58 0.89
6645 200941 0.92 11.07 - - - 11.99 0.92
11018 201141 1. 00 7.69 - - - 8. 69 0. 88
091127 200941 0.80 5.77 - - - 6.57 0. 88
6944 201141 0.98 3.50 trace - - 4.47 0.78
091114 200941 - 3.42 - - - 3.42 1. 00
6931 201141 0. 69 2.29 - - - 2.98 0.77
6927 201141 15. 80 7.45 20. 96 - 7.79 51.99 0.14
6937 201141 7.85 2.23 6.49 - 2.73 19. 30 0.12
100910 2010-09 4. 84 7.02 40. 33 - 3.68 55. 86 0.13
101006 201040 trace 4.35 4.21 - 4.21 12.77 0.34
6642 201040 - trace 0.72 - 0.51 1.23 0.00
11020 201141 trace 1.83 1.45 - - 3.28 0.56
100909 2010-09 trace 1.70 0.79 - - 2.50 0. 68
6929 201141 0. 84 1. 60 1.93 - - 4.37 0.37
N Swertia mileensis T. N. Ho et W. L. Shi; S. delavayi Franch. ; S. patens Burk. ; S. yun—
nanensis Burk. ; S. cincta Burk. ; S. punicea Hemsl. ; S. macrosperma C. B. Clarke; S. nervosa
( G. Don) Wall. ex C. B. Clarke; ? 4 16
N 3) trace. N 4 —-. °
7 4 5
. 6.49 ~40.33 mg * g~ 0.76 7 (
7 . 5 0.70) (3 2).
( » o
( Sect. Platynema) 7 3.4
( Sect. Ophelia)
5 o
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Simultaneous determination of five constituents in eight Qingyedan
species derived from Swertia plants by HPLC

LI Yaodi'> SHANG Ming—ying® GENG Chang-an' ZHANG Xue-mei' CHEN Jidun'"  CAI Shao—qing”
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China Kunming Institute of Botany
Chinese Academy of Sciences Kunming 650204 China;

2. State Key Laboratory of Natural and Biomimetic Drugs School of Pharmaceutical Sciences
Peking University ~Beijing 100191  China)

Abstract  Objective: To develop an HPLC method for simultaneous determination of swertiamarin gentiopicroside swero—
side mangiferin erythrocentaurin and to detect these five constituents in eight Qingyedans derived from Swertia mileensis S. cincta
S. patens S. punicea S. delavayi S. nervosa S. macrosperma and S. yunnanensis. Method: The separation was carried out on a
Thermo BDS Hypersil Cjg( 4.6 mm X250 mm 5 pum) column eluted with mobile phase of water containing 0. 1% phosphoric acid and
methanol ( B) in gradient program (040 min 18% 20% B; 1030 min 20% 35% B; 3035 min 35% -60% B) . The column tem—
perature was 32 °C and the detection wavelength was set at 250 260 225 nm. The flow rate was 0.7 mL * min~' from 0 to 30 min
and be increased to 1.0 mL * min~" in 35 min. Result: The five compounds were well separated. The linear response ranges of swer—
tiamarin gentiopicroside sweroside mangiferin erythrocentaurin were 0. 072-43.39 0. 1204. 518 0.060-5. 050 0.025-.518 and
0.031-0.210 pg respectively. The mean recoveries of five compounds were 97. 03% -102. 7% ( RSD 1. 8% 6.2%) . There are swer—
tiamarin  gentiopicroside and sweroside in most samples and mangiferin in half samples. But erythrocentaurin was only detected in a
few samples. The contents of five compounds were different in different samples. The contents of swertiamarin in S. mileensis S. pai—
ens S. yunnanensis and S. delavayi are up to 34.47418.05 mg * g~' the contents of gentiopicroside are up t0 25.91 mg * g~' in
S. cincta. In S. puncea all contents of swertiamarin gentiopicroside sweroside and mangiferin are higher especially the content of
sweroside. There are Xiao-Qingyedans and Da-Qingyedans called in markets and they can be identified by the contents of swertiama—
rin  gentiopicroside and sweroside. S. punicea can be identified by the content of sweroside and the ratio gentiopicroside/total content
can be used for identification of S. cincta from other seven Qingyedan species. Conclusion: The method was certified to be accurate
and reliable and can be used for identification and quality evaluation of traditional Chinese medicine Qingyedan derived from Swertia
species.

Key words Qingyedan; Swertia; HPLC; swertiamarin; gentiopicroside; sweroside; mangiferin; erythrocentaurin

doi: 10. 4268/ cjemm20130927

* 1400 -



