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HSCCC Fig.1 Chromatograms of crude S. milsiorrhiza Bunge

of different localities

HSCCC

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



742 19

1 HSCCC HPLC 2 HSCCC
Table 2 UV absorptions of HSCCC eluents of
Table 1 Retention times of HSCCC eluents of S . miltiorrhiza Bunge
S . miltiorrhiza Bunge in reversed-phase HPLC analysis Absorption wavelength/nm
. . Peak No.  Absorption peak

Peak fractions Retention time/min Hebei Shandong Jiangsu

No. Heibei Shandong Jiangsu Average 1 1 276.5 277.4 278
1 27.669 27.687 27.649 27.668 1 275.9 276.2 276.7
2 27.597 27.638 27.630 27.622 3 1 23 233.2 233.6
3 28.995 28.998 29.005 28.999 2 209.5 269.5 269.1
4 28.292 28.280 28.271 28.281 4 ! 240.5 240.2 240.6
5 29.126 29.144 29.129 29.133 2 21 22 2.6

3 332.5 335.4 336
6 30.912 30.936 30.900 30.916 ) 2175 7 168
7 30.788 30.772 30.794 30.785 5 | 3 5 946 233.6
8 29.460 29.421 29.433 29.438 5 279.5 276.6 278.6
9 31.067 31.205 31.210 31.161 6 | 1.5 0.4 0.8
10 32.294 32.287 32.311 32.297 2 253.5 252.8 253.8
11 34.686 34.644 34.658 34.663 3 270 271 269.8
12 35.544 35.529 35.520 35.531 7 1 219.5 219 219
2 264.5 264.4 264.2
2.2 3 3 363 363.2 361.6
3 HSCCC 12 4 452 457 454
8 1 246.5 246 246.2
3 2 425 425 424 .4

9 1 247 247.2 246.8

2 326 325.4 325.8

1.5 3 326 325.4 325.8
HPLC 1.6 - 4 365.5 365.2 367.4
900 ~ 200nm 10 1 227 226.8 226.6
2 293.5 292.4 293.4
1 2 3 HSCCC 3 512 512 512.4
1 2 11 1 224 223.8 223.8
2 253 252.6 252.6
12 3 205 269.6 269.6
HPLC 3 4 356 356.8 357.2
5 468 468 468.6

nn 1~12 12 1 275 276.8 274.2

3 HSCCC 3 HPLC
3
4 7 8 11
1 A 2
3 3 HPLC

Table 3 Retention times of major components in purified S. milfiorrhiza Bunge and the standards by HPLC analysis

Purified samples and standards

No.7 Crypototanshinone No.8 Tanshinone | No.11 Tanshinone [l A
Retention time/min 30.785 30.793 29.438 29.452 34.663 34.651
4 3

Table 4 UV absorption of major components in the purified samples and standards

Major components in samples and standards/nm

No.7 Crypototanshinone No.8 Tanshinone | No.11 Tanshinone [ A
WLI 219.2 219 246.2 245 223.9 224
W12 264.4 264 424.8 422.9 252.7 253
WL3 362.6 360 269.9 270
W14 454.3 451.5 356.7 357
WL5 468.2 467
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0 50mL HSCCC
O
|
(0]
HSCCC
Crypototanshinone Tanshinone T Tanshinone 11A
2 1 A
6 HSCCC
Fig.2  Chemical structures of crypototanshi
'€ erTuLd SHHeies o L_rypo cranshinone Table 6 Relative standard deviation of
tanshinone [ and tanshinone [ A retention time of HSCCC eluents
2.3 Retention time/min RSD of
Peak No. L
3 HSCCC Hebei Shandong Jiangsu retention time/ %
1 78 80 76 2.56
5 2 89 93 94 2.88
3 102 105 108 1.16
7 5.28% 4 116 121 121 2.41
20.17% 9.07% 5 137 145 141 2.84
6 159 168 165 2.79
7 190 199 192 2.44
8 263 273 260 2.57
9 312 326 315 2.32
10 400 417 398 2.58
11 578 610 596 2.70
HSCCC 12 688 723 701 2.51
2.2 3
HSCCC 3
HSCCC
12
12
6 HSCCC
. 12
Relative standard
deviation RSD 2.88% 2.48%
3 HSCCC
RSD < 3
3% HSCCC
12
RSD <3%
5
Table 5 Peak areas of HSCCC eluents HSCCC HSCCC
Peak No. Hebei/ % Shandong/ % Jiangsu/ %
1 1.95 2.79 1.40
2 0.28 0.11 0.13 HSCCC
3 0.45 0.11 0.04
4 1.98 2.46 2.29
5 2.38 1.0 1.91
6 0.48 0.84 0.34
7 19.5 12.9 15.3 HSCCC
8 5.28 20.17 9.07
9 8.95 1.62 4.23
10 10.6 7.9 13.57
11 39.95 48.66 48.45 REFERENCES
12 8.22 1.34 3.26
1 Ito Y. Review Recent advances in counter-current chromatography.
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Purification and Fingerprinting Development of Salvia miltiorrhiza Bunge
by High-speed Counter-current Chromatography

GU Ming® OUYANG Fan SU Zhi-Guo
National Laboratory of Biochemical Engineering  Institute of Process Engineering The Chinese Academy of Sciences  Betjing 100080  China

Abstract In an attempt to apply high-speed counter-current chromatography HSCCC for TCM fingerprints the separation and
purification of the Chinese medicinal plant Salvia miltiorrhiza Bunge of different localities was realized using the technique. The
equipments used include a HSCCC  TBE-300 = of Shenzhen Tauto Biotech containing three connected preparative coils diameter
of tube =2.6mm total volume =300mL and a 20mL sample loop and a HPLC from Shimadzu of Japan with a Ultrasphere C18
column 150 x4.6mm ID 5pm  and a 20pL sample loop. Salvia miltiorrhiza Bunge samples from 3 locations were separated by
HSCCC in a Step-wise elution program with solvent systems A hexane ethanol water=10 5.5 4.5 and B hexane ethanol

water =10 7 3 at a speed of 900 r/min and a flow-rate of 2ml/min. All the 12 peak fractions were eluted within 13 hours. The
contents of each component varied greatly in different samples which confirmed previous observation that the locations and cli-
mates have a great impact on the TCM quality and also indicated a quality control system is necessary to safeguard the quality of
the herb. The retention times of the 12 peak fractions from crude extracts of the samples were collected by HPLC and the absorp-
tion spectrums of the corresponding peaks were identified. The 12 components of the three crude samples were readily distin-
guishable and can be used as fingerprints of S. miltiorrhiza Bunge . The relative standard deviation of the HSCCC retention times
was less than 3%  which satisfies the requirement of the national standard reference index. The components 7 8 and 11 from
the standards were identified to be crypototanshinone tanshinone I and tanshinone II A respectively. This study demonstrates that
if it 1s possible to apply HSCCC for TCM fingerprinting especially with samples of high viscosity and highly absorptive compo-
nents. The precision and the run time of fingerprinting can be further improved if larger volume and a temperature control system

is used. With these and other improvements HSCCC is expected to play an important role in TCM development .

Key words high-speed counter-current chromatography HSCCC  fingerprints of Chinese medicinal plant  Salvia miltiorrhiza
Bunge
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