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LA T AR AT S A

&4 ~ PREERN - B2 ER . gﬁﬁ%(ﬂ
TEED - Ri55P - HEC

(D TSR 2R 2 T3 7R

@& BERERRHR AT

B EBE BEHBT

— HE

BEFLEZER FBURIAHPLC 5 RER & B ER B 0.007-0.0267% AL GAZES -
LUK H Al taxanes B #& @ 10-deacetyltaxol ~ 10-deacetylcephalomannine & 10-deacetyl-
baccatin IIT o fEPIHE ML K AR MK ES B TSR A AL TR T i o ARBRIERET A BT
AR R A AL T AR RAHRH taxanes H9BT o AL SAZMEE R ER LURIN2 mg/1 2,4-
DE(NAAM) Gamborg BS S BEFEH > M AR TAERSHABES - BEEBBMAEE—
EAEEERFRNILE - ZVENBEENS-T% - FiFHEE @A NHRETEE EIE
PEIR o SLE A = f M SR F 5 B > LLRP-18 (975 £ B B2 photo-diode array spec-
troscopy A HPLC 7017 » = AifiE M HE—@ A > TTEELTEE0.2 mg/] © SEEER
A1 mM &) phenylalanine » AL EAZEE & &0 3 mg/1 °

BAgEa © GEALEA - MO - MIRMIFHER - £YIRESS - s -

FE—ERBANTARECERZE > ANSFEEXREECRNREE - BTHIEE £
HREEREABOIINFIREYNRE - ERERITEEYNEREREHHEESR 80 {8
%70 MBNFHHAEZEEMZBESHE - LT R 1960-198]1 £ ERBFKBERZE S L
(NCI) BHHUEAE » BB TEL LB ZERR - FEHH L e AR EYIR S
Ml > RRET=BFERDP I GE o QERABRFIRAINERE - 2U% - Mg K
B TEREAE B EIEE AR o ALEAZEEAE 1963 FHFEBIAFHELEFR (Taxus brevifolia) 1 ZEHX
HiZR (Parkinson et al., 1994) - #3R BEERAIPIERIER o 1966 £ 58 HRE » 1971
FH Wani et al. BHMEEEH © 1983 FRIAEITERASR & &R HEREGIMINEEERS
X o 1992 FEHSEE FDA & - (Parkinson et al., 1994) » 358 Bristol-Myers Squibb
AF]LA Paclitaxel B aaf i o 1993 EFINENEALHELEH o BHATSIEE#EE & EBRR
IZHEFE R - ERAEEMEREENSRBEREABRRET - CHERAESZIEISMETHE
R o AL EAZEEARIRA R > EFRHEERIE 1000 £T0/ A% o THIBERER 1993 £ HE
HESER—(BAMFEET 1994 FHMEBESE BAFEET > 1997 FRMGBESES
EREETT ©
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H A S B % i R IR RE 2 AL T AZ R AR TR HEFE o F 50 il B Z 5L SAZRIAR 2-3 1Y
i PR —EBRAGFRAZEIR (K240%) o BatdE 1 ATESTE 2000-4000 AL T
¥ o BIARWEFIE M o MiEFEEMEE S X ZFRBREA L ZIEMZRIRE] - ZUAT
L2 ERAIFEFERE » 205 20 REFERFEETH - FERERR - BaTH AL SHER
EHFLEAE R ZEE . R ARIFHERMENATES - FEHFEEEE - 28 Hauser A7 1E
Gt EM LA BRI SR HEEE R R ZERHL S 12E3 - Z£E& Montana A2 Stierle et al. (1993)
H o HEH E AL AR A 0 HESTES0 ng/| ZI2RE - BEra LA ENH — KRB
B o Holton et al.(1994a : 1994b) & Nicolaou et al. (1994) B FKIL T EEAN T ERLLY -
(HERGRFBRE > BatmE L& E ) E % - 2B Phytopharmaceuticals, Inc. THE 1994 £
DSBS BB S N FESR IS B H M IV E B SRS - Rl SRS B IR e s R
Sun Hill Glucose N FIHEITREE ©

BEILTAZ (Taxus mairel) ST C R AAL T BN 281 S - (AREREEREMN
FLEERHEECHERY) (B—) » HH4010-deacetyltaxol & 10-deacetylcephalomannine Z 47
HWEERE R BIGBRCR » AT RREBHIITTRELEY) o BB O AR B Hh B S R 2
FiFRR > RADRER BRI ELRE - BEIEERIES - BSOS MLRE > B
B M L KT o KICE G B BRI RAL OB A E - BHEYRERZEI > B0 R4 FEE
R R o DL S AZHRREES 2 05 AR AR T AZBE L FERTRIRE » B 2R BFIMIB S A 1 o
Bl TR RS AR - MMERKAARRBE  EFEFUKFHEELBNEX - HAEWISZE
114} (Fett-Neto et al., 1992; Fett-Neto et al., 1994; Wickremesinhe and Arteca, 1993) o AL
BN HBA TS T A AR RBME LACERRIRGH G BAL T AL - HE1TH MBS 2 B i BY
3 - DS R i R ORISR L ERUE o

=~ MR
LALEAZH AR
AGABRKL TAZ A K 0 B AR5 B R 85 K FE SEAR IR AR 8 K 2000 A R IRTS « IREVIAL S
A2 IRAFAE 4 “Cok A °
2RI ER SR OV E NERYSEAE

AL EAZBE R 5 AT REHAEERETL - 7RI 20 ml IECHERIEEBR o BIREIGAIR YR
A7 20 ml ZE0Y > ZEHURIRMEINA (1 © 9 =HIfE © Z&MLE) 1 7k=1 1HRERE - ERE
INLAR#ESZ % DA HPLC 2047

3ALIAZ A M H AR B

KL AR R EE F LUR R BR 31 2% 1675 25 7 8 o BN DU B /KB RIS BN & 2,4-D Y
Gamborg B5 e B4 # 5 (Gamborg et al., 1968) S5 E M S HMAE £ - MIFHISRIFIAEER
IR SRR - BEEEY BO B R LAEE 100rpm » REBEEHE o
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1A SR BRI S 2B 5 5 (Fett-Neto et al., 1992; Fett-Neto et al., 1994;
Wani et al., 1971)

DR R —E A E GRS - DR R SRR SARIIRBZEE - BUE 8 Ll
RRIEZ o ZZEXYILAE & 10 B VAR - 1558 0.2u B9 millipore J@Wfﬁlfl HPLC 734 = HPCL #Y
Column #48 £ RP-18 reverse phase ° Detector fic & photo-diode array spectro-scopy ° #L &
BEERYESLFS Sigma A A &4 © BCAX 1 mg/10m1 9 stock solution » {# FHRFFEHERE o
I B

L eI S ERI G EAEERY) & 8WERR

AREGESUARMRENIIEZER » LHPLC ST BB B/ RINEK— - 163
(H1-H3) &3R5 (T1-T3) MERBHFLEAZER & HH E B8R T 1282 X cephalomannine ©
tEEBISME ML S ER S BS RS (Schutzki et al., 1994) © Rt GEMEMFI G ER
BIEH 1B RAFLE BRI - ARBHRET AR EN OB TS B2 RE
Ko IWEH TS ERE R R ETRSEBAEZSE o

2 BT ST

BEFOURRAER SRR R B RE E A% IESBSHEE  C—EAL
£ UM ABEEHEE (B _RE=) o 2,4-D A NAAMGIRERSHBER - REHEHE
SRS B IR A Rl » B REIEREY A0 B H R R SRR A RAR LSS -

JERFGRIREHREHBMERITE

KOBLA-DE OB EHBERIVE  BRER  K—EAEE  2,4-DREE

2ppm FF S A RER - 2,4-DIRERNSRSHEBRRBIL o
4 AL IR R A RihiRE

LS EE S HBKEBASE RN SRS REN =AY TSR BT Z i
M (B o 55 25 K& UM UTRERSTE (settled cell volume) 5 2 HiREE » 3GHNE F KA 5-
6f& » LA ME ] ARETTREMUS B (B R) -

5. 2,4-DIREHRFEEMRERCEE

ESEER » 1-2ppm 2,4-D WOl ST T 12 MM SRIRE 2 - 46 36 HF#E % - HIMIUMERR N

BIE 0.6 30HNFS 2.0 » KFIBECIAIREZ =15 T4 ppm 2,4-D FERMZE ©
6. AL AL SHAMARMI 4

RLEAZ TR RS - BRT% DTG NEH » (BB BAKEE o KA
RLEAZ AR T P ACRERR - MR B EANBERNBREZ — « KRR EZH RS HHE S
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RgieEEET  RIRBEE _EARDITEER (BL) > Briloez St
PR EIATHY > HATEEITF HAEREEES o

7ALE AR B E R E T

FLEAZHIMLL = ARAEE R —E A% - DRI HPCL 2 B GRS BHS0.2mg/1
EIEREE W AN lmM A phenylalanine » AL S BFE 3 mg/l (E/\) o HAEFERE
N EEERHSCET RS EZEN SR - AR R EABENI SR » BENE
B RERELAOUE R ERE—PHERSE -

- 5

AMEHERENCELSENER SHHEE BRI SR REERY) - 2I6F 5%
SEMTEY) - AEFEPZ ERRESREBNSEKMLE - EHEERALREE - AR
BB IR A H N o RIS B T N AL DR BE R BARE 17 - RARET 3
AR RSB R AL SAZBRERR o MR BRI ~ S B KA Lt L BT S R s A
MIZEENE B B R o AL E B A A RHEMBREEEE  CR SRR X KB
LT YIS R RCEEI R AR « URXTFHERUB REERI SRS © 15
BLKIE]ZEE 1 ATERIRLE A2 BE - — R 50-100 AWM A 10 AT - tARE—ERENE
R TNTALEEE » R —{ER BRI 3-12#8 50- 100 F AR THRE o HLMMEE 3 mg
NEER » RE—{E 300 ATHHIKFESS - BB —E AR AL 0.9 ARMALEE » HER—
R 50-100 FAERIKTFHEREMB A ER - BB ANRAEERENEETF > AERS
Fim o FEMATEREE - ARZEELHRICTAT - A EERERA T R 2T = BB IR A
KT ALEHMMEREEL SRR - CHEENRR > BaTEET R eSS B &
A RIZMRIEE - IGETTRL SRR AN - FEAUEMTIRGT o ML BIRR S R R Rk 5
I E R, o K BERERK AR A FEMBREIEELMIER FEEEEENRAGE - BaiE
Hm M nEEREY RS EVNEEL TS FEEERE - AFRBRBETEXRY
FEtEWBIT - B IHbAC TATELK B ER AT & (I BAL O LM R RAT SAZEE A i B 58
it o Halk BERAFth 2 BRI HRERS1EN Yl R eSS S Bl #95t
& DRSS IR R B AL o SETERS &2 3 T ELR 78 B AL RIBH & m N E [T
FREEY) > RAEREE RO BRI TR R RAES -

AR ]

A SURFRE AR B - R L3R Mk e ERATRMEERE - MEH
B RACEMWE B L A BT L BGY -

SR
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F— ~ BE T2 ARIKIE taxanes & &R EFRER ©

SRR % of wet wt % of wet why
H1 0.0143 0.0056
H2 0.0253 0.0095
H3 0.0077 0.0086
T 0.0182 0.0292
T2 0.0267 0.0221
T3 0.0028 0.0050
H1..H3 RALEMER
T1..T3 REEMNE
5= 24DEEHEBEIVRLVELARZITE
2,4-Di% wEMERQ RE%RERQ Hhots
1ppm 0.3160 1.3304 4.21
2ppm 0.3250 1.5495 4.74
4ppm 0.3223 1.5019 4.66
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fO-Deacelyluxol 10-Deacetylcephalomannine 10-Deacetylbaceatin 11

B— 683k ¥h STaxanesZ 1 B M &
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€551 = C565Y001.SrP(modified: Ext. of 15m) $08-82,500ul HeOH, In}. 10ul

1. 01 Taxol O1.01 GS.05.91 10:43:01
1o Text
Chacnells CAD | chrca.
-5 15 30 45 60 ’3 100
0.3 ] 1 1 1 1 1
{ mAbs
T — e
—_— o
7.6 gb—:_:&—
e 11.06:2
15.0 1 de =
18.26:18
20.62:19
22.5 -
=20148
27.23:12
30.0
>3 32,43:13
ELATE
37.8 37.43:116
41.02:17
43.37118 N
45.0 .
—%
v
52.8 -
\) 5¢.15:19
0.2 J win Channel §

HIABYSIEN 118-A12\. 01

o1 = 03037001570 Cete of 1501 DOC-R1, 3004 N1, In), 18
@. 01 Tocol 01,00 03.05.91 1K

Mo Teat

SPCCINALIBAMY COrPARIEON = Specirnm Maner 1T

noaer Tanel conqel N - 400 metcMnglicions 82448

" L . S N toe

210 -

380 -

BA it ZAR¥E$HEECILEEILHPLCANE R



148 BB FEY IR L B AR A G HT

Taxol Production by Cell Cultures of Taxus mairei

C. Y. LeelF.LLin', Y.L. Yang! C. T. Chang!, L. H. Wang?,
H. L. Wei2 and H. S. Tsay3

1.Union Chemical Laboratories, Industrial Technology Research Institute, Hsinchu, Taiwan

30042, R O C.
2.Yuen Foong Yu Paper Mfg. Co., Ltd., 51, Sec. 2, Chung Ching S. Rd., Taipei, Taiwan,

RO C.
3.Department of Agronomy, Taiwan Agricultural Research Institute, Wufeng, Taichung,

Taiwan 41301, R O C.
Abstract

Needles extract of Taxus mairei was analyzed by high performance liquid chro-
matography. The taxol content of the extract was about 0.007-0.027 % on the fresh
weight basis. Besides taxol, other taxanes ‘such as 10-deacetyitaxol, 10-deacetyl-
cephalomannine and 10-deacetylbaccatin Il were also found in the needles extract.
Plant cell and tissue culture methods offer a potential alternative for taxol produc-
tion. This experiment was designed to produce taxol and related taxanes on the cell
culture of Taxus mairei. Needles and stems from Taxus mairei were cultured on
Gamborg’s BS medium supplemented with 2ppm 2,4-D or NAA. Callus was induced
from the explants after 2 weeks. The biomass of callus increased about 5 times and
dry matter content was 5-7% after one month in culture. Root formation was
observed from suspension cell after 2 months in culture. Taxol produced by the cell
suspension culture was analyzed by HPLC. HPLC analysis was performed on a RP-18
reverse phase column with a photo-diode array spectroscopy. Taxol content in the
flask suspension cell was 0.2mg/| after one month cultivation. However, the yield
increased to 3 mg/I by feeding 1mM phenylalanine to the medium.

Key words : Taxus mairei, taxol, cell suspension culture, bio-reactor, callus.
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