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Extraction of Three Tanshinones from the Root of Salvia miltiorrhiza
Bunge by Supercritical Carbon Dioxide Fluid and
Their Analysis with High Performance Liquid Chromatography
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Abstract The extraction of three tanshinones from the root of Salvia miltiorrhiza Bunge by
supercritical carbon dioxide SC-CO, fluid with ethanol as co-solvent was investigated using four-
factor and three-level orthogonal design method and the systematic method. The optimized conditions
were established as follows 95% ethanol was selected as a co-solvent flow rate of co-solvent was 1.0
mL/min extraction pressure was 20 MPa extraction temperature was 45 °C separation temperature
was 35 C. The sample solution was separated on a Nova-Pak Cjg column 3.9 mm i.d. X300 mm 5
pm with CH;0H-H,0 80:20 V/V as the mobile phase and detected at 280 nm. The correlation
coefficients were 0.999 4 — 0.999 8 and the relative standard deviations were 2.37% —3.47% . The
detection limits were 0.473 mg/L 0.184 mg/L and 0.452 mg/L for tanshinone- [l A tanshinone- |
and cryptotanshinone respectively.
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Table 1 Factor and level of orthogonal design
1.3 SC-CO, 8 g
Factor
0.3 L CO, _ , _ ,
Level extraction extraction separation flow rate of
pressure temperature  temperature co-solvent
MPa < < mL/min
30 55 35 1.0
CO, 25 45 45 0.7
3 20 35 55 0.4
2 1
4 C Table 2 Results of orthogonal test' %
Level? f1° i’ fu’ A
1.4 K, 0.0548 0.0538 0.0548 0.0597
3 K, 0.0519 0.0541 0.0521 0.0526
1 A K; 0.0488 0.0476 0.0486 0.0433
1 Range 0.0060 0.0062 0.0062 0.0164
1 extraction conditions co-solvent was 95% ethanol separa-
tion pressure was 5.5 MPa extraction time was 1.5 h 2 K; av-
erage values of level criteria 3 | extraction pressure [ extrac-
2 tion temperature [ll separation temperature [V flow rate of co-
solvent.
|
3 2.1.2 3
L 1 N - A | 1
L+ 2 4 B B 10 12
{/mi
o 10 MPa
1 ~30 MPa 25°C~55<C
Fig.1 Chromatogram of the extract of sample 75% 85% 95% 100% 0.2
1.cryptotanshinone 2.tanshinone- | 3. tanshinone- Il A. . .
mL/min~2.0 mL/min CcO,
1.5 0.4% ~4.0%
3 U
1.0 mL/min 95% 20 MPa
45 C 35 C
= m;Xn /m;
mg g n
% m, 20 MPa 3
o 30 MPa 1.8~2.0
2
3
2.1 SC-CO,
2.1.1
4 Lo 20 MPa



42 - 20
2.2 SC-CO, 3 I A 12.4 mg/L ~
2.2.1 3 100 mg/L 8.93 mg/L ~72.0 mg/L  17.8 mg/L
3 ~211 mg/L
C mg/L 2.2.2
A 5 3
3 3 3
3
Table 3 Regression analysis for calibration curves precision and detection limit of the method
Regression equation RSD Detection limit
Standard r
n="7 % n=35 mg/L
Cryptotanshinone A=7906.1+7229.1C 0.999 7 2.88 0.452
Tanshinone- | A= -2470.3+22306C 0.999 8 2.37 0.184
Tanshinone- [l A A =24563+15681C 0.999 4 3.47 0.473

A average area C mass concentration mg/L.
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