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ABSTRACT

Studies were carried out to examine some factors affecting the supercritical carbon dioxide extrac-
tion of taxol from the bark of Taxus cuspidata using a continuous packed bed extractor. The factors in-
vestigated in this study were pressure, temperature, volume of carbon dioxide, and co-solvent. It was
found out that the amount of taxol extracted was not significantly affected by the operating pressure
in the absence of a co-solvent although it increased by about 20% at 5500 psig. With 24¢ of carbon di-
oxide the saturated amount of taxol was extracted at 318 K and 5500psig. Methanol was found to be
the most effective co-solvent in terms of amount of taxol extracted among six different co-solvents
used. When methanol was used as a co-solvent the effect of operating pressure became significant; ap-
proximately 50% increase in the amount of taxol extracted was observed at 3000 psig as compared to
at 2500 or 3500psig. The optimum methanol concentration in supercritical fluid was 13%(w/w)at

308K, 3000psig.
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SFE diagram

1.COx cylinder 10. Pressure gauge 19. Low temp. circulator
2. High pressure regulator 1. 3way valve 20. Collector

3. Line filter 12.Cosolvent pump  21. Flow meter

4. Compressor 13.0Oven 22. Wet test meter

5. 3way valve 14, Extractor 23. Co-solvent reservoir
6. Ruptue disk 15. Pressure gauge 24. Temperature gauge

7. Reservoir 16. 2way valve 25. Heation belt & mentle
8. 2way valve 17. Pressure gauge 26. Check valve

9. Forward regulator 18. Micro-valve 27. 2nd collector

Fig. 1. Schematic diagram of supercritical fluid
extraction system.
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Fig. 2. Effect of pressure on taxol extraction. The

operating temperature was 318K.
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Fig 3. Effect of temperature on taxol extraction.
The operating pressure was 5500psig.
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Fig. 4. Effects of various co-solvents on taxol ex-
traction. The operating pressure and tem-
perature  were 3000psig and 308K
respectively.

Bx Boje| Z/o 25 g3t

Fig. 4ell4 Hiznje} zlo] Bz Lujo] £Fq 9
3 taxol9] % <32 ¥ ™ methanols B2
Sol2 olgstdsd s £ FH(IE £ &
o 29 2k 81% 3¢)E vehin lge @
212, dichloromethane®} ethanol% methanold):
o)A At & g} (4D ) &) FEe
°f 39%, 31% 34)& dehlz glee o £ g
ot 27k 9] AYe methanole] A Egu)
2 487 13% (w/w), o+ 3000psig, =% 308K
ol 4] 244 9] o|AstetLE Algeto] AH Ao
22 o B2 Sl dajde o2 HAupt &
M = gloefet A7) 1 6|2 41(9)2 meth
anolS AH&-AEd f7] $vi2 58 <k 15%
o] #&24 o9l dichloromethaned AH&-312-j
16% 9] F&g A9} weby olgre vz &
o) H7bell ok ke Abn] Buj ofogo) Ayn}
e 7 Bz Sool Bk A 2o disA
AT Y o]4be] BE fojE Abgsls wiule
AR S 9lnk. BIE £ Aol AE taxold) &3
°] methanolg AH&-H&o 7}3F $£9kA]9k taxol)
A®) A2 dichloromethaneo] g4 $& 7oz 1B
253 9h(2). ade}4] methanol®} dichlorome-
thane& X3¢ w]&E sl A3t A4
FEFE =Y + dezE 7=

+

rir

EXENST g%

Hx oo Fxol gt Jaks AHR] st
308K, 3000psig, &= §8F 240 & 2}osl= =4
of 4 B &l methanol ? H= & w3}4 7|0

Korean J. Biotechnol. Bioeng.

0.16
3 The operating pressure and temperature
E‘ were 3000psig and 308K respectively.
S 0.12+ . : .
o
NS
&
£
T 0.084-
z
g
] Q.04 - ey S S G
% 1
- 0.00 -

T T

. . ; . —
0.00 16.25 32.50 43’.75 65.00
Methanol(% w/w)

Fig. 5. Concentration effect of methanol as a co-

solvent on taxol extraction. The operating
pressure and temper.

0.10-

=

g

3 0.124-

&

="

=

2 0087 -

I

=

< 0044

H The concen’'n of MeOH was 13%(w/w)
= I'he operating temperature was 308K,

0.00

T T T T T M T T T
1900 2450 3000 3550 4100

Pressure(psig)

Fig. 6. Effect of pressure on taxol extraction in
the methanol/SCF system. The concentra-
tion of methanol was 13%(w/w). The oper-
ating temperature was 308K respectively.
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