EEHERIE  12(1) 1 23-37, 1997, —23—

B ERKG B4z 3 EAHE N E B

A B pi J|
22X %3t

'Y RRED  RERD

m =

BB EHELIER 50-100 em BLEMER » FHRBRERESRNE UL - #2385 HBRE
SR TR EEE 35 o SREENERRN 50g %E B HPLC 4 6 B AENEE -
435 ¢ 10-deacetyl baccatin III (DB), baccatin Il (BC), 10-deacetyl taxol (DTX), cephalomannine
(CPH), taxol ({£42E8), 7-epi-10-deacetyl taxol (ETX) » B HE - RANEWER - BHEETER
A RERETRREED CPH EREZET BRSRRFREHEAHERR DB « DTX B ETX
AFREREASEE - HRERSESEECBLERRAAENBEERMER - M DB AW
FEREE - SEER RS ARSTET  BRT ETX 4 SEREREAmRTRIEE
FmEEGHERN - (e PR EE LM AR SR ARG E - B PEVREES R -
T DB § BC ZEEHGHIEESN - HSEHRER 23 5 - BT E— SR/ BRMLFEESE
POEAE S REHSBENREEEBITHLLETINER  BREREERNHERNER
8 DTX - CPH - SMEH ETX WS BRTEX - NEIESHEEE—3 - {5 DB B BC RIER#
B - AR T RIESEPECERNE RS 0-368ppm » DB & 0-3600 ppm - “HHVELR
fRER - EREREEERS -

BRSRER  SEALINE - SOUE - AMELEN - RRAH -
I - SRAIEE « FEIREE 1997 HEXARSEISUOENEAREEESECRE - 68
FRERIE 12(): 23-37 -

Content Variation of Taxanes in Needles and Stems of Taxus mairei

Trees Naturally Distributed in Taiwan

Cheng Kuen Ho'?, Shu Hwa Chang!? and Zen Zong Chen?}

[ Summary ]

Taxus mairei, standing as giant trees with more than 50-100 cm in diameter at breast height is
sparsely scattered in high mountains of Taiwan. To determine content variation of 6 taxanes: 10-
deacetyl baccatin III (DB}, baccatin I11 (BC), 10-deacety] taxol {DTX), cephalomannine (CPH), taxol,
and 7-epi-10-deacetyl taxol (ETX), small samples (50 mg fresh weight) of needles and stems each were
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collected separately from 35 individual trees. A 3-level nested analysis was conducted according to
different locations in Taiwan, the provenance where trees are scattered in the same mountain area, and
individual trees within a provenance. The results revealed that most variation of sources of CPH and
taxol came from a provenance within locations, whereas that of DB, DTX, and ETX came from
individual trees within a provenance for both needles and stems. This suggests that chemical races
with high contents of taxol in branches should be selected within a provenance while those with high
DB content should be from individual trees. Taxol content in needles showed a very significant
relationship with other taxanes except ETX, however, it did not show any relation with other taxanes in
stems. Amounts of taxanes in needles were 2-3 times more than those in stems, except for DB and BC,
Te confirm the amounts of taxanes determined by small-quantiy samples, more precise quantification of
taxanes was performed by purifying extracts of a large amount of needles using column chromatography.
Taxanes with longer retention times such as DTX, CPH, Taxol, and ETX had similar concentrations
between small- and large- quantity samples. However, DB and BC, that are easily interfered with
impurities, were under-estimated in small samples. In needles of different trees, the existence of great
variations of taxol ranging from 0 to 368 ppm and DB ranging from ¢ to 3600 ppm showed that it is

important to select for breeding in Taxus maire.
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R ( Nicolaou ef al., 1994 ) = (MF|FASEIEL
L HE Taxomyces andreanae KA PESE
2E% ( Stierle eral., 1993 ) » W AEAEWESEF
BHEREEE—FNES - OFIHESSEREE

( Fett-Netto et al., 1992, 1993 ) - R E&HiE
I DLER M B TR B A B R IR LR T 1T -
Wyerhauser A RIEIEE RS EEUENSERE
15,000,000 # - DARRIZ 4T T 2 BREE SR &1 #
{ Wheeler and Hehnen, 1993 ) EL70 R 8ES S »
HRiEA SRR EHEN - HicBETERNLE
SRS EE HEER - HECERENE
BR - O EERNREE s BER O EST
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1975 ) » HEBBEENERTE - JAXNE
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mL/min - REHSEELBENHGAR BTl
TR REZMEELE HPLC £ RS
#® » JLRF TC4 Bi0d [hif e R ETie 2 ek
TR ( retention time ) - WWEEFRLS
BB 1t Y B e — B 43 2 B A B R B R B
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FEARARTEA - MBIRAKHA - ACT/DCM ELA
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RIHRATS IR BRI E - EMEETRTS
REMEZESL  BAEEEEETERNEIE
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o BRPETHEYEE SOOI AR R
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160 ~ 100 - 200 + 500 mL & ACT/DCM 1/
Cviv) S00mL {RFHHRINER  &BRA kiR
RIS IRAEER - k LIREBREY T HPLC HiEH
HrBEEESE - AR ESE ( Foxy I
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Fig. 1. Linearity curves of 6 taxane standards.
Chromatographic conditions: isocratic at
1 mL/min at MeOH:ACN:H,0
{ 20:38:42 ) , DB: 10-deacetyl baccatin
ITI, BC: baccatin III, DTX: 10-deacetyl
Baceatin IIT, CPH: cephalomannine, ETX:
7-epi-10-deacetyl taxol.
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mL/min FERREEHRE Lichrospher RP-13
R BYFACHREREREARESEE
( isocratic ) {H T 2 MeOWACNI,0 %
20:35.2:44.8 ( Mattina and Paiva, 1992 ) » MEFTE
SHERIRFREITERE 40 S ( Fig. 3 ) - BIUBHER
TREFERMZBEHEEARR r #HH
MeOI—UACN/HZO( 20:38:42 ( Vanhaelen-Fastre er
al. 1992 )FEE 15 3K 6 BERZRER2N M
HiZE ( Fig. 2 ) » BRSRESZERE] ETX —RRARONE
FES - HEERERD - ETX BERE 28
T BHEAHEREEN . CPH ~ TX B ETX
ZTERSBREEFRETRILAD
MeOH:ACN:H,O #H B B i 12 15 2 o 43 B HH 2R
( Richeimer et al., 1992; Ketchum and Gibson,
1993 ) AEAFEREEEZRASEEEFZE
BRI EEMIEE 3 RS - EER @R
ST =R AR E RS AMRAR ( Super
Chroma Enterprise, Ltd. } 2 LC-F & » HB{EE
FHRER  MEREATBAFTHEN RP-18 Y -
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CPH B TX ﬁ_TX B ETX ;7 peak [E8m4
Hi% o FATFRERSE ( gradient ) FFIZIER
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Ketchum and Gibson, 1993 ) » (BFffEREEE
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BRAEEEE - BRER - SRR EERET
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i 6 B FRIERESETEIREMIE
HiZ EBEERM Fig. 1 Fim - EEa0HEERE r
> 099 » Bk —ERA T GE ST
FEETCEENRE - hE—FEDSELRTER
SRS SHNABERSREEYT F
HEE WA ( chromatogram ) rfF » BZEHFEEMN
B RIBEEE ( peak ) 2EHI% > 21 Fig. 3al. B
ZB26 fEmZ [E@E » a2 BIIAFESESE
( TX ) Z[EirE » H TX HERIEiE al &
FHERAY 2175 mV.sec (5 Fig. 3 Z#HEBBRIEE
B2 1000 g Vsee = 1 mVsee ) HIINE 22 1
4090 mVsec » a3 REZEELZENE =
#Hiy TX LRSS —% > Brt—iEg
ERETE - KM =EE TR G
BIMSEERRMOEEE ( spectrum ) - FRERFEE
—& ( Fig.3b ) - fIAEL—= - AIRESESBAT
ot 6 BERRENRSRESE - THEK 6
EEREFE DB EEREM 5 HERok - i
FHEEENRARESE - BRERLAST
o EECRAYERETHE  EEEREER - W
FRAREEHEERRRS R RES - M
HER  wWHESEMLE AR EERRS
A ATHETEER LAY S & -
(—) BB OERECEVEERSZE
1k

. HHERRYEE
1R CIRE IR T i - T RIRIEEREE
HEBTEE RGN - RILBBBENR
HPLC 37  Frfil{eam& ity 6 BER
RENSE RBSEBLTEEL-F-E -F 4
fE R EHE A RERZ FHRETHE O - &

RERHEPSECREENRANER AR ER
SEsEe ( Table 1 ) 2L BC A » 5T
56% > HREs DB - 8828 ( TX ) B =iz
( CPH ) ¥HHE EMNER - UL RHERS
BUAERS s RIENESERE ( STD ) F
H: DB £ BC #y STD 35 « EE5EBY
{H - ¢ Table 3 2 BC 7ER&REERE ( TD ) B
2R (TN ) BESRL - hittE - DB HILL
HEEREME - SUREEEENSR &
HIERYE ETX #R&K ( Table2 ) - Hpks
HEEHBERIEE— - {¢ Table 4 FRETRETES
B ETX §8F$% AU EHBRERENT
[ﬂ o

gt RS PRESRESEERRT
DB 2 BC 4 - HfUE o HESESEREE
12 {50l b FEERGHEESE RE{ LY
EREEHENE S—EREREEN Vidensek et al.
( 1990 ) B iB SR E T EFEER RS
ROEREERLFE - DB kS BAILEES
# TEFRHEFAREOERENTHER S
% > Ak DB BySEENCERE TR - MILRIEA
ERNBERINEENSE -

2. EAERENER

WEAEFHSEROERESHES - D
CPH - 5214 ESEBHEE  F3E 57%-73% ( Table 1)
HREE— R EREREERHE - £ Table3
EHEFMBERAESRHERANESBER - P
s R - XEE (LC - DR) #E» =

380

]
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£
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DB BC bDTX CPH TX ETX
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Fig, 2. Chromatogram -of a mixture of 10-
ezcetyl baceatin III, baccatin IH, 10-
deacetyl taxol, ccphalomannine, taxol, and
7-epi-10-deacetyl taxol on RP-18 column.
Chromatographic conditions: isocratic for
20 min at 1 mL/min with
MeOH/ACN/H,0 ( 20:38:42 ) .,
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LERB (TN)YBEREZE _RasBgEs s
s & AR S B - SRR TS
REETE DTX » 7E Table 3 RS HEHEE
(TN) - oPEREYL (LC) SBEgE -
TP S REC B - BT EEED
CPH Bt E— R BT ERIEFEI » BC H
DTX Hi[EHEA9EER 60%LA L ( Table 2 ) » 4
BC DUPERETAES (LC) - SEmiE (Ws) »
T DTX - CPH BB AES (DR ) &

Peak area ([LVsee)
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Fig. 3. Chrematographic profiles of extracts of T
mairei needles and taxol standard ( a ),
and their spectra of taxol peaks scanned
by diode array detector ( b). al and bl:
chromatogram and spectrum of needle
extract of treeZB26; a2 and b2: ZB2¢
extract plus taxol standard; a3 and b3:
taxol standard, Chroematographic

conditions: isocratic for 40 min at 1-

mL/min with MeOH/ACN/H,0 ( 20:
35.2:44.8 ) . Values above peaks of
chromategram represent the aborption
areas of components { unit: p Vsec ) ,

= (Tabled4 ) -
3. BRAEREr R

TE§t3EF - DB - DTX - ETX ETikRgays
HEE 50% DLE (Tablel ) - Bl BC - &%
{ERYR CPH BESEES » (HiLhH 20% WRRE
e[l ETX 8 DB ZR4TE » BERAES
FEZE 86 52 74% » FRLIYE Table 5 X Etk& &
o BIFEEY NI 11 & ETX 415 ppm - 411184 LCS
81 LC8 & DB 3000 ppm Bl E - SEEESREM
Bk - BC HILGERER TN1 » BRERY DNI &8
Wm0 H 130 ppm £ o DTX BIDUASE#AY
DR2 - BEERY NJ4 RERA TN1 & 400-500
ppm DL EfEE - CPH ALIEERE TN1 RAH#
DR1 & 400 ppm DA ERfE - REBNESES
& DIBYLAY LCS & 368 ppm BEEHHA{hE
# - Fig. 4 RIfZE R8BS EIE
SEBEITE  TUEHENEREEER
ETX FI& 848 ( LC8 ) » HHVEE ( TD1 )
HAA M ( AN] » HRYSEEEBEHE ETX &
B 1185 (NI ) - DIEEEA R » S8k
RTS8 T—5 - 3 DB SENEEH
BMER 40 NI Ridgigsd > i DB e
= {BEAY 3 BRAY DB BT - TEETHY
HR Bt DB KEBRL DB BEAHRIES
ERREEHEATAE - & DB SEIrSEERE
FHREMNESR (2R TXBHEESN DB &
8) - EETAWERIEMT - AN (R EERE—
"o HEERESRIITRE -

LI L L
5 10 15 20

Refention time (min)

Fig. 4. chromatographic profiles of 4 needle
extracts of different trees and taxol
standard to represent the great variation
of taxanes among 7. marirei trees.
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Table 1. Nested analysis of taxane contents in Taxus mairei needles among different locations, provenance,

and trees.
Source of Df Component (%)
variation DB BC DTX CPH Taxof ETX
Location 3 22 56 14 0 0 14
Provenance 5 0 0 25 57 73 0
Trees 26 74 43 52 18 26 86
Errors 36 4 I 9 25 1 1
Means {ppm)*+STD 7203526  23+257 147+37.2  114£372 97+175  50+205

13B: deacety] baccatin, BC: baceatin i11: DTX: 10-deactyl taxoi; CPH: cephalomannine: ETX: 7-epi- | 0-deacetyl taxol.

Table 2. Nested analysis of taxane contents in Taxus muairei green stems among different locations,

provenance, and trees.

Source of Df Component (%)

viriation DB BC DTX CPH Taxo! ETX

Location 2 0 0 0 ( 0 21

Provenance 4 0 77 59 75 59 0

Trees 15 99.7 8 41 22 41 79

Lrrors 22 0.3 5 0] 3 0 0

Means (ppm) & STD 710+0.0 16 +0.0 39+-3.0 27474 39+3.0 13+49

Table 3. Variation of taxane contents (ppm) in needles collected at different provenances,

Provenance  No.of trees DB BC DTX CPH Taxol ETX
Cl 2{AN) 768 b Gc 32¢ Il¢ 6d a
2 8(LC) 1348ab l6¢ 154 ¢ 150b 188 b 54a
C3 2(DR) 68 b Oc 30k 354a 246 ab 5la
C4 5(ZU) 767 b 4¢ 49 ¢ 8l be 65 cd 14 a
Cs 3(LS) 867 b Oc Sle 5¢ 244 8a
Co I{WS8) 255b Oc 44 ¢ 36 bc 18d 40a
NI LTI{ND) 292b 22¢c 183 be 102 be 5lcd 84a
sl 2(TD) 125 b 98 b 175 be 60 be 104 ¢ 33a
El (TN} 24444 142 a 477 a 448 a 275a 106 a

Range (ppm) 0-3605 0-131 0-547 0-435 0-368 0-415

The same letter within a given txane among different provenances indicates no significant differences using Duncan’s test,

at 5% level.
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Table 4. Variation of taxane contents (ppm) in green stems collected at different provenances,

Provenance  No.of trees DB BC DTX CPH Taxol ETX
Cl1 2{AN} 208a Oc 37bc b 18¢c Sa
C3 2(DR) 1078a 63a 117a 132a 94a 19a
C4 5(Z1) 107a Obc 10be Ob 72ab Oa
Cs 5(LS) 1054a 9c 46b 7b 40bc 6a
Cé 1(WS) 906a 45a 44b 27b 47abc 23a
Ni 11(NT) 832a 15be 44b 35b 41bc 25a
51 2(TD) 729 22b 15be 7b 43bc Oa
Range {(ppm) 0-2160 0-63 0-117 0-132 15-135 0-33

The same letter within a given txane among different provenances indicates no significant differences using Duncan’s test,

at 5% level.

A DR RENER » TEd b2
ARSI ZEAH AL - A DB B ETX fEEEkags:
BREHEA ( Table 2) » DB #H-F2TEKEY
¥ HPReVEREN 0-2000 ppm ZE] ( Table 6) -
HA D HERT ZB13 FBES - ETX —&EE
WK - SRREHESRMBEERN NI - k-
BERAYHEE D ETX tHERESWEN - Hith 4 &
ERREAPE RS TE 20%-40% [ (ALARE
2y DRI ERBESHEMER - TREEHE
= EREEERAER R LS - S8k 135
ppm - W —BEHEHENELZBESERST 36
ppm -

LA LRy TR EERT S ey SR b e
BT EHEEANY BC 4b - HBSEAE T T HE N
BEEMEERANEGE2REENEEE  BF
BENEE - #HESEERENSE—RIgEh
FrE o ERA B - [FEERA - IR EE
EHEEESEASEMEREES - SEBREES
LBaTHEHE BEMSHER BT ETX 4
Hith 4 BESHEEECELEHEMEE (p =
0.1%) AYFHRE ( Table 7) - BIEEEFESHE
B S RhHEs - BERS
SShZME%ER CPH B3 +ER8 ( Table 8) - SHE fii
EizEREAERRM & - K2 BC -~ DB -
DTX B2 CPH 'IEREE EFHEEN - SR8
EL I BEHEESEEN HPLC SF8ET - X
et HEFEREETST # DB B BC £94
WRAIERR SR ZRAoBRSHERLEE - BR
MBS ERETIEBER HE%4% ( Fetto-Neto

and DiCosom, 1992 ) B4 S #2380 % %58 ( Mattina
and Paiva, 1992) TH ZF I HEVE S RNE
HETINE  EARETEESREENAERRES
RG] « AR RE R ESRETEES R E
P15 ( biosynthesis ) BBITIRET A —HE -
RIEEIMNEAZEE & R IR © KPS
F2EHEEEEIE 10-50 ppm [ ( Witherup er al.,
1990; Wilson, 1993)- 83 ( shoot )& ES 10 ppm
{ Floreseral., 1993) s IMERELHIESRE 90
ppm I ( stem YZE| 20 ppm ( Wilson, 1993) »
ARSI F R a5 350 R 410
ppm *EFEANE 310 & 400 ppm - E-EE R 220
E. 230 ppm ( Fett-Neto and DiCosmo, 1992) : {H
A S22 Ay B AL 8 ( T cuspidata cv. Capitat )
#HEES RS 80 ppm - EEE 40 ppm ( Wilson,
1993) - LR IRESETE ( T baccata cv.
Repandens ) $#+ZES& & 30 ppm » ES58 10 ppm
( Witherup e afl, 1990) - Mattina and Paiva
(1992 ) E¥ 4 B O HEe0RSAE®RITHIE
Srift R BREEERE RN E{EA 118 ppm
( T. cuspidata cv, Siboldii JE|R =AY 882 ppm ( T.
x media ‘Nigra’): [t —& B EEfIFr B RE S 852
BELE0Re - GEN ISR ES REEZOM
EREY  SEHBEHREY - HESMLE
T - ESMEERETE DB B2 BC {RATEESE
BB B SRR IR BBV 254278 ( taxotere )BUEERS
B ( Denis et al., 1988; Zhiri ez al., 1995) » (HILER
SER - BRI — R A EREREARET
SEES ' & 1000 ppm ( Denis et al. 1988) - i
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FENSEIZUXE DB MR RER YR (Z) REHEZUEE L EER
By 2-3 % - #FAELEE DB - EEEEASSEE -
Table 5. Taxane contents in needles of individual trees at different locations and provenances.
Provenence Tree code DB BC DTX CPH Taxol ETX
Central
Cl1 Anl 289 ijk Oh 40 jj 221 Op On
An2 1247 de Ch 24 ij 0r 11 0p On
Cc2 LC1 289 ijk Oh 115 fghi 161 cdef l46 e 17 kim
LC2 155 ijk 0Oh 208 def 96 def 102 f 13 Imn
LC3 2289 ¢ 64 d 148 efgh 265 bed 228 cd [29¢
LC4 388 hijk 0Oh 174 efg 161 cdef 142 ¢ In
LCS 3605 a 64d 50 hijj 82 def 240 ¢ 41 gh
LCe 93 jk Oh 147 efgh 79 def 70 hijk 611
LC7 876 efgh 23g 118 fghi 226 bed 2134 6if
LC8 3098 b 724d 276 cd 131 cdef 368a 1124
C3 DRI 15k Oh 437 ab 435a 271b 37 ghi
DR2 122 jk Oh 547 a 367 a 221cd 64 1
C4 ZB12 872 efgh lh 52 hij 47 ef 35 Imno On
ZB26 81 jk Oh 92 ghij 168 cdef 76 ghij 8 mn
ZBx 1371d 19g 22ij Gf 47 klm 19 kjlm
ZD1 542 fghi Oh 0j 49 ef 63 jk On
C5 LSI1 0k Oh 0j of 36 lmne On
LS1 0k Oh 0j of 18 nop On
Ls2 2312¢ Oh 135 efgh 131 21 mno 22 ijkl
DN2 1024 def Oh 79 ghij 125 cdef 92 fgh 35 ghij
Cé W1 255ilk Oh 44 hij 36ef 18 nop 40 gh
North
N1 NIJI 157 ijk Oh 84 ghij 42 ef 14 op 21 jklm
NJj2 254 ijk I6g 21jj 44 ef [30p 42g
NI3 477 ghij Oh 173 efg 203 bede 90 fghi 20 jklm
NJ4 931 def Oh 434 ab 37ef 98 fg 25 hijkl
NJ5 3k 50 92 phij 32f 24 mno 88ec
NJ6 84 jk 5h 92 ghij 42 ef 44 klmn 19 jklm
NJ7 215k 33f 111 fghi 80 def 65 ijk 222b
NJ§ 59k Oh 202 def 98 def 26 mnop 15 kimn
NIg 175 ijk Oh 377b 330 ab 107 f 21 jklm
NJI10 212 jjk Oh 341 be 136 cdef 55kl 31 ghijk
Nill 650 fghi 120 ¢ 86 ghij 79 def 27mmop 415a
South
S1 TD1 166 ijk 131b 233 de 56 ef 116 44 g
TD2 0k Oh 0j 70 def 63 ijk On
East
El TN1 2444 ¢ 142 a 477 a 448 a 27506 106d

The same etter within a given taxanc among different individual trees indicates no significant differences using Duncan’s

test, at 5% level,
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Table 6. Taxane contents in green stems of individual trees at different locations.

Provenance Tree code DB BC DTX CPH Taxol ETX
Central
Cl1 Anl 208 ij of - 37¢f lg 18 ij 5 def
C3 DRI 1078de  63a  117a 132a 94 b 19 cdef
Cd ZBI12 399 ghi Bef 48d 0g 45 efg Og
ZB13 2047 a 27cd 47 de Og 70 cd Og
ZBx 1898 ab Of 544d g 25 ghij Og
C5 LS1 0j Of Oh Og 135a Og
LsI 0j or Oh Og 28 fghij Og
LS2 381 ghi of af Og 22 hij Og
DN2 370 ghi 10 ef 17g 25¢f 36 efghi 21 cde
Cé Wl 906 ef 45b 46 de 27f 47 ef 23 cd
North
N1 NIl 184 ij 0f 32F dg 15§ 10 cdefg
NI2 475 ghi 28 ed 3h ig 25 ghij 28¢
NI3 397 ghi Gef 46 de 32ef S5le Og
NJ4 2160 a 39 be Te 102 b 86 be 5 detil
NJ5 1323 cd 29cd 26 f 32ef 39 efgh 20 cdef
NI6 643 fgh  22d 20g 54 cd 43 efg 19 cdefg
NJ7 [334 cd 17 de 19g 35 def 36 efghi 59b
NI8 1273 0f 45 de 39 def 27 fghij 2 fgmn
NI9 222 j 26d 81 be 50 cde 35 efghi 12 cdefg
NJ1O 292 hij 9ef 86b 45 cde 54 de 4 efg
NII1 1609 be of 45 de 8 fg 36 efghi 83a
South
S1 TD1 729 be 224d I5g 7¢g 43 efg Og

The same letter within a given taxane among different individual trees indicates no significant differences using Duncan’s
test, at 5% level.

Table 7. Correlation analysis among different taxanes extracted from needles of individual trees.

Taxanes BC DTX CPH ETX Taxol
DB - 0.38*+* 0.12 0.11 0.15 (.51 %%
BC 0.25% 0.19 0.59%** §.39%**
DTX 0.70%** 0.06 0.54%**
CPH 0.10 0.67%**
ETX 0.14

*: significant at 5% level, ***: significant at 0. 1% level.
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340 g leaves ground with hexane
} discard hexane
Extract leaf powder using DCM + MeOH (1:1)

J } concentration
Oven dry at 60°C Crude residue

y |

I Dissolved in DCM + H;O (1:1)

V ¢ separation

¥ Collect DCM parts

4 | concentration

Dry leaf powder =89.94 g Dry residue 785 g

Y
Percent dry residue extracted from dry leaves = 8.02 %
{ 1st column chromatography
Column size: 3.2 cm X 46.5 ¢cm (ID XL)
filled with 70-230 mesh of silica gel (180 g)
Mobile phase composed of
ACT, DCM, MeOH

¥ 1st purification

Fraction I: Fraction 2: Fraction 3: Fraction 4: Fraction 5;
1L ACT/DCM |1L ACT/DCM |1 L ACT/DCM (1 L ACT/DCM|1 L MeOH
(1:10) (1/5) (1/1) (10/1) (100%)
Effluent3.8 ¢  |Effluent 1.07 ¢ |Effluent 1.01 g |Effluent 0.42 g [Effluent 139 g
Impurities, DB |TX, ETX DB, BC, DTX, |DTX Impurities
] CPH, TX, ETX
Total weight of effluent: 7.69 g » Percent vield: 98%
v

2nd column chromatography of F3 (1.01 g)
Using a column (3.2 cm X 25 cm, ID X L) filled with
230-430 mesh of silica gel (180 g)
| 2nd purification
Fraction 1" Fraction 2™ Fraction 3*: Fraction 4" Fraction 5°.

100 mL 100 mL 200 mL 500 mL 500 mL
ACT/DCM (1/3) |JACT/DCM (1/3)|ACT/DCM (1/3)|ACT/DCM (1/3) |ACT/DCM (1/1)
Effluent: 0.004 g|Effluent: 0.014 g/Effluent: 0.283 g|Effluent: 0.396 g |Effluent: 0.288 ¢
Impurities CPH, TX DB, BC, CPH, DB, DTX, CPH, DB, DTX,TX
TX, ETX X
Total of effluent: 0.985 g * percent yield: 98 %

Fig. 5. Flow chart of 2-time purification of needle extracts of tree R1 through different conditions of column
chromatography to obtain pure taxanes,
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Table 8. Correlation analysis among different taxanes extracted from green stems of individual trees.

Taxanes BC DTX CPH ETX Taxol
DB 0.43%* 0.38* 0.34* 0.42%* 0.14
BC 0.47%* 0.69%%* 0.17 0.27

DTX 0.7]%*= 0.07 0.18
CPH 0.12 0.35*
ETX -0.05

*: significant at 5% level; **: significant at 1% level; ***: significant at 0.1% level,

ER/AERRE HPLC $47L - DB #
BC HSBETHRENL BtEEE L &E
ERAHERMG  BARF A CI18 carridge
( minicolumn ) ATLUEBIR(LAHE - ERE
C-18 RYHEFEWRAE 200 mg - FEEETE -
RN  EEYESENEEES R H

ZB26 HYBAESIIRAREIGRETTEEEAT - Fig.

5 fREL Rl Bk GIATHI{LETE - Bitsfseayes
EF 340 g r IB/NEBESN 7 &£ FER
DCM - MeOH ZENEATHEME ( crude dry
residue } AILUHIERVEFEHZR (7.85¢ ) LIk
¥ BESEBRESFRSGNEREZER
SR L EZ Y E AL » W LLALERE R E TR
B (% yield) » EHRA BRI SR 98% @ BiR
KEMFHE 39 aTEIE - REEBE—FERE - K
BATCTABH 1 L # ACT-DCM ( 1:10 ) &9
Fraction 1 ( F1 ) B2 1 L MeOH ( 100%) #9
Fraction 5 ( F5 ) B8R @k » Fig. 6 RESD
WY F1 £ F5 & DB 1 TX fE¥EFRWT]
FEiE - F1 FRRTHEME/ D DB + F2
RIZBTHY AN ERIREHEE F2 8 F3
BEEY) ( effluents )Y > F2 HIEAVEMESE
ETX - REMORYSERZREESHIETE F3 ( Table
9 ) HER S NERBZSENIRESENSR
BEE DTX - CPH - TX B ETX L@agns
HERNEZRE  SENGHEEERER
{ Tables 9 and 10 ) - TV EERFRERIE DB 6
BC BIEREMEES > BC S BEABLOEE
& - th3RZ=84> {8 DB BIBAERYHHE LS -
i Rl E/NEESBERTHYARD BUESRE 69
ppm - {HEEEAE 2259 ppm » ZB26 FEHIPIESE
g RS EHHEE SRS 81 ppm  FEKER
AR nE> + B 315 ppm (Table 10 ) - dHf
SR ERET % (R Fig. 4 ) - BrRUE

R - INEAVREFTHIISAY DB SREE - %E
RAARIEE USRI E M ERERS DB &8I
{7 EE- SRS EGY DB 58 - MEAH
FTR BT R - A HEE - A0S
NSRBI - HHEE—S 0P T8
€ Rl WYL ROTUER DB £E#ITH
R SETES - iR DB RIBMEFREYME
- W E=#R{8HEY ( Fraction 3 )
EITH _RBERBEN - FIAS/MBBRT
WiFAsaE 100 mL WEE—7 - BEREEMEER
£ 200-500 mL - #R 5 ERHsEY ( FI-
F5') B SREEFTIE 98%  FIREFHEIERE TGt
P F1I° @K FEREERRESBESM 4
RinayietR (F2'-F5’) » DB 8 BC §&ig
BERL  EEMEERENNESRERNS
& HEPHEMS - F—RANEEEHTET
DEIHESEORRE TERSKRES
( fraction collector ) W EEF|FE B S Fy4Eds T sasl

A T

E1

ﬂ il Ez
Uuy\ETL
DTX ?\Ij n T,

mA

E4

_ -
. 500— _ijk

- DB
Ty T [ T e T T [ T T Tt
10 15 20

Retention time {min)

Fig. 6. Chromatographic profiles of DB and taxol
standards and 5 fractions that were
purified from needle extract of tree R1
through column chrematography.
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Table 9. Comparison of quantities of different taxanes extracted from small and large amounts of needles

of tree R1.
Fresh weight (g) DB BC DTX CPH X ETX
30¢ 69 0 492 401 246 51
340 g
15t purification?
Fraction | 639 ) 0
Fraction 2 0 0 0 72
Fraction 3 1620 39 473 577 246 18
Fraction 4 0 0 i 0 0 0
Fraction 3 0 0 0 0 ¢
Total amounts 2259 39 474 377 318 22
2nd puritication of F31
Fraction { } i} { 0 0
Fraction 27 } 1] 0 2 1 ]
Fraction 37 40 4 1] 487 244 6
Fraction 4 209 ] 154 74 4 0
Fraction 3 b147 0 279 0 0 0
Tetal amounts 1436 4 433 563 249 O

"F3: Eluent from the 3rd fraction through Est column chromatography.

Table 10. Comparison of gquantities of different taxanes extracted from small and large amounts of needles

of tree ZB26.
Iresh weight (g) DB BC DTX CPH X ETX
50g 81 0 92 168 76 8
755 gh 313 9 96 177 85 0

I'"Taxane contents each were delermined afier puritication through 1st column chromatography.

Y ~ Fosm

LRI SEHEREEN S EREENIE
B&5r+ DB HRUEBESHERMEANER ' §
MHERGBEER  AHE DB EEFETER
EHEVBHERSRER  AILERERNY
R DURIESREAOEN - IE—FNHERR
BEERE R E R ROBAER] - Ko KBRS
HiEg=x -

ARERAEE RNEZREE GBI EE

HEAEER &R MR T R R
T BRATHSHEFREVESR - fIMECENER
THEFESERANEZR » LHEFHERNS
W (LC) ~ BiR (WS) ~AR[E (LS) %
BREMEERE  EREVENERNERESNE
£-FH DB HIEHEK LEREEANEZERE &
ER—EF - SR=88la 34l ( LC ) Bk
RI&34 93 ¥ 3605 ppm - ( ZB it 81 F
1371 ppm + #5EME (LS )% 0 F 2312ppm -
RIEERZERREERGEYRLUERASHE
EEEREEFR - ERERAEREEES
DB frkz=® » HTEER DB REHEEEAFE
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SRR DTX ~ CPH -S242EE « ETX Z8Y8i
EEWIERR - MEMESITER - TE8H3ET DB SEY
BC BB S8 SIS (BRI MY
PR EAARITEAE » MZEHkBH DB BUHAR S
YIRS AERY » ATSESE RS B - SRR
RIS REDITRE » B M RERIST R
EARGER ([FEA) » 1993 ) - AfERHse
RS -

AHIGA TR R A SIREHE) (85
FHE-11-HE-49016)) B BE AR 6 R S 2
HRALHT IR BN AR I7 + 4B/ MATE HPLC 4y
HRIREY + 4TS S A B SRR TE A WAL T A2
SIREORIICHRED « (& 5 AR BIAER - @kt
ELHRATHTE -

5 ISk
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