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Fig | Chromatogram of Suhexiang Wan (a Chinese patent medicine) with
SFE-GC/ FID. SFE conditions: 16 MPa, 50 C. Chromatographic cond-
itions; SE-30 column with 45 m X 0. 24 mm ID, 40 C (2 min)~260C (6
min) at 5 C /min.
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Fig 2 Effect of extraction pressure on the Fig 3 Extraction efficiency of Suhexiang

SFE products of Suhexiang Wan. (A) 8 MPa
and (B) 12 MPa, 50C and 10 ml CO,;. GC
conditions: SE-30 column with 45 m X 0. 24

Wan with different pressure. (A) 16 MPa and
then (B) 20 MPa, at 50 C. Chromatographic
conditions; See Fig 2.

mmID, 30C (2 min) ~ 260C (6 min) at
5 C /min.
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Tab 1 Influence of volume of CO; on the extraction

efficiency of major components of Suhexiang Wan using SFE

R Extraction efficiency (%)
Peak Retention First 10 ml Second 10 mi Third 10 ml

No. time(min) co, Co, Co,
i 10. 16 88.3 .7 0.0
12 11. 49 86.5 13.5 0.0
15 15.33 45.2 40.7 4.1
16 15. 61 49.3 37.3 13. 4
17 17. 01 100. 0 0.0 0.0
23 19. 46 990. 9 9.1 0.0
24 19. 85 81.6 15. 4 0.0
25 20. 96 70. 6 23.0 6.4
26 21.68 96. 0 1.0 0.0
28 25,23 57.9 31.5 10. 6
30 26. 41 85.7 14.3 0.0
34 29. 43 57. ¢ 347 7.2
36 30.32 64.0 32.0 4.0
38 30.93 62.3 28.6 9.1
15 35.55 66.7 29.6 3.7
St 36.79 59. 1 36. 1 1.5
54 37.66 37.6 32.2 10. 2
60 39. 37 60. 2 27.2 13.6
63 39.97 2.9 42.9 14.3
77 12. 79 63.3 26. 6 10. 1
79 43. 41 52.8 1.7 5.5

Extraction conditions; 16 MPa, 50 C. Amount of sample; 140 mg. Chromatographic conditions; 415 mx 0. 24 mm 1D,
SE-30 column, 40 C (2 min)~260 C (6 min), at 5 C /min. Average of duplicate supercritical fluid extraction (SFE).
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Tab 2 Recovery of some important components of Suhexiang Wan using SFE-GC/FID

Wt. added Ai/As Ai/As Recovery
Component

(mg) added measured (%)
Isoborneol 0. 106 0. 484 0. 01 0.42+0. 01 87.5
Borneo! : 0.8240.02 0.75+90. 01 91.5
Tetradecane 0. 072 1. 094-0. 02 0.98+0.03 89.9
Benzyl benzoate 0.120 1.12+0. 00 1. 0640. 03 94. 6
Muscone 0. 091 1.16+0. 00 1.1140.02 95.7

Extraction conditions; 16 MPa, 50 (', C0,20 ml. GC conditions; SE-30 column, 45 mx 0. 24 mm 1D, 40 C (2 min)
~260°C (6 min), at 5 C /min. Internal standard. heptadecane.
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Fig 4 Calibration curves. Af is peak area of component analyzed and As refer to
tetradecane as an internal standard. ®— @ Isoborneol and borneol; ©— O
Muscone; a—a Benzyl benzoate and 2—a Eugenol. GC conditions as Fig 1.

Tab 3 Relative response factor (RRF) and relative correction factor (RCF)
for quantitative analysis of some important components of Suhexiang Wan

Component RRF RCF Correlation coefficient
isoborneo!, borneol 1. 418 0. 705 0. 9999
Eugenol 0.614 1. 629 0.9978
Tetradecane 1. 000
Benzyl benzoate 0. 876 1. 142 0. 9994
Muscone 1. 356 0.738 0. 9998

Experiment conditions as Fig 4.

Tab 4 Quantitative analysis of some components in Suhexiang Wan*

Amount * *
Component Ai/As
(mg/g sample)
Isoborneol, borneol 5. 40 5. 48
Eugenol 3.38 7.31
Benzy! benzoate 2. 48 2.90
Muscone 0. 06 0. 064

* Experiment conditions as Fig 4.

* * Average of 3 samples.
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DETERMINATION OF MAJOR VOLATILE COMPONENTS IN
SUHEXIANG WAN (STORAX PILL) USING ANALYTICAL
SUPERCRITICAL FLUID EXTRACTION(SFE)

XZ Ma, XBYu, JJChen, ZM Liang”, TCCoa* and Y Wang"

(Department of Applied Chemistry, Beijing Institute of Chemical Technology, Beijing 100029
" Bei jing Tongrentang Pharmacentical Factory, Beijing 100051)

ABSTRACT A new method based on the off-line coupling of analytical SFE and GC has been
developed for qualitative and quantitative analysis of major volatile components in Suhexiang Wan, a
Chinese patent medicine. The factors affecting extraction efficiency were examined to seek the optimal
operating parameters. Quantitative recovery (90% ) was achieved with 20 mi CO; in ca | h using a
self-designed analytical SFE system. Compared with the conventional methods, the SFE as an alterna-
tive technique for sample preparation will be most useful in the quality control of Chinese patent
medicine.

Key words  Analytical supercritical fluid extraction ; Quality control of Chinese patent medicine ;

Suhexiang Wan (storax pill)





