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Extraction of Taxol and Baccatin III from Needles of Taxus Cuspidata by
Using Supercritical Carbon Dioxide with Cosolvents
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Kusung-dong, Yusung-gu, Taejon 305-701, Korea

ABSTRACT

The extraction of taxol and baccatin IIl from the ground needles of Taxus cuspidata were carried out
by using supercritical carbon dioxide with and without cosolvents such as ethylacetate and methanol at
300 bar and 313K. Taxol is a promising anticancer agent and baccatin IIl is a precursor of
semisysthesis of taxol. The taxol and baccatin IIl contents in the extracts were determined by a HPLC.
The highest yields of taxol and baccatin III could be obtained by the supercritical extraction with 3wt%
methanol and ethylacetate, respectively, as cosolvents. It was also found that the selectivities of taxol
and baccatin III were 0.117 and 1.245wt %, respectively, with 0.7wt% ethylacetate, which demonstrated
that the selectivities of taxol and baccatin Il were increased about 1.8 and 19 times than those of con-

ventional organic solvent extraction.
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1. Carbon dioxide cylinder 2. High pressure valve 3. Filter 4. Compressor
5. Check valve 6. Rupture disk 7. Damper 8. Regulator 9. Preheater
10. Extractor 11. Sampling valve 12. Heater 13. Collector 14. Removal
15. Rotameter 16. Wet test meter 17. Constant temp. circulator

18. Cosolvent reservoir 19. Micropump 20. Cosolvent injection valve

Fig. 1. Schematic diagram of supercritical extrac-
tion system used in this experiment.
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Table 1. Contents and Selectivity of Taxol and
Baccatin Il in Needles of Taxus cuspi-
data using Organic Solvent Extraction.
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Fig. 2. Taxane contents in the needles of native
Korean yew in KAIST.
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Fig. 3. Taxol amount extracted from needle using
CO; with and without ethylacetate at
300bar and 313K.
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Fig. 4. Baccatin Il amount extracted from needle
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at 300bar and 313K.
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Fig. 6. Baccatin Il amount extracted from needle
using CO. with and without methanol at
300bar and 313K.

w3 XE4u2 dEtes ASHES b9 taxold
AL =2YA olAtgeiubg AS-FE wof v
8 1.5~2.54, 7140 FEo vjstd 164 3
7}stadct. Fig. 49 Fig. 69 vbeld baccatin I
o FEH2 0.7wt% oNolAEHelEE AMsd
e Az Ak g 298.789ug, 3wt% ol|HolAlE
o|EE AHg-3lH 289.773ugo B 78w &3}
71e] 7t} o] wj9] baccatin 119 A=AL 0.7wt
% ol|elolA|elo] B4 1.245wt%, 3.0wt% ol Eo}
Adolzol A 1L115wt% 2 §714w 23e] w4
198742 =24 F7lslgen 3wt% 9] w&heS A}
£8¢ doll= o 6.4v) F718kdr). o§7)A] oo}
Ade]Ex baccatin & $£&3=d] 9o &3
Aol A s aapel Bxdvlels A &
T Qlch ol AFEZRE 2UA olitsiElid
RELoj2 oHolAdo|ES} sietg-g A}E3lH F
£x]o]x| = taxol®} baccatin M9 ok =43 o]
AbsletAnkS ARSI o B 34 FrlEbe 53
AL 7140 FF vls] taxole] B¢ Hx
184}, baccatin 119 7% Hz 1989 7}x Z7}s}
o ZYAFAH FF] FEIUITERYH EHNES
FE3ed 2FgAole S ¢ F ok =T
Table 204 A& n-hexaneo® A 7#A¢
ZZ 5 oj2 = taxol#} baccatin Mo &3 ¢ A
Aol 23] & Aol vl HoRE AL ¢



Vol.11, No.1

Table. 2. Extracted Mass and Selectivity of Taxol
and Baccatin Il using Supercritical Car-
bon Dioxide with Ethylacetate and
Methanol as Cosolvents at 300bar and

313K.
Taxol Baccatin I
Extracted Extracted
Cosolvent Selectivity Selectivity
Mass (mass %) (mass %)
(mass %) (mass %)
Ethyl acetate 0.7wt%

00028 0117 0.02 1.24
{without n-hexane treatment) % ’

Ethyl acetate 0.7wt%
(with n-hexane treatment) 00017 0.105
Ethyl acetate 3.0wt%
(without n-hexane treatment)
Ethyl acetate 3.0wt%
(with n-hexane treatment)
Methanol 0.7wt%
(without n-hexane treatment)
Methanol 0.7w1%

(with n-hexane treatment)
Methanol 3.0wt%
(without n-hexane treatment)
Methanol 30wt%

(with n-hexane treatment)
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00044 0.104 00043 0431

00021 0103 00003 0015
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