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# E.AN BEYARCRSBRATMEECEAGALANESREAMFE. A DLARINABFEMERE
RENEFCEIEINE AR ERE SMEEHE R EFE YR EBLERRENRBLALET EKTE
PEAEHSEERATTREPNE. 48 HEMHEEESHNAGASN B R SRRE TN RE ERE Y.
MS+2,4-D 4.0 mg/L-+KIN 1. 0 mg/L 8% B5 E : B5+2,4-D 3.0 mg/L+KIN 0.1 mg/L+Phe 0.1 mol/L X &
BERGIEHE KBS EEIE 100%, SREFREFFREEE 2,4-D 0.5~3 mg/L)RFBGHAAKE; B R
BWE G mg/L)MAMEIER. X 2,4-D REREEEN, RFHARLE B BRELEAEMS BRELBLR. &
K HPLC A EHEPMEENARIEAEIMSE , REVBERESBHEETERN 0.004% ; FA BRI HER
BEHAGHS . HELBYRE TRRSHOERENAGAR. & U5 ANBHLELTHHZENIMEK, L
Y5 B BS I NS MARE R, 2 8~10 R, BRIEHF 30~35 d; AMSEHEFEFHER 1~2 0, KK
GHATARERY, ENFRRECEERB ARG ECEAGHLRNBRERFBE.
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Effect of explant source from different maternal tree and medium composition
on callus growth and paclitaxel yield of Taxus chinensis var. mairei
CHEN Hui, WANG Wen-ke, LU Ying-mei, BAI Xin-sheng
(College of Life Science, Shanxi Teacher’s University, Linfen 041004, China)

Abstract: Objective To establish and optimize the technology and method of producing large
quantity and high-paclitaxe yield callus of Taxus chinensis var. mairei. Methods Wild maternal tree
grown in Lingchuan County of Shanxi Province and cultivated tree grown in Xi'an were used as explant
source. And the optimum maternal tree for explant cutting, optimum explant type, basic medium,
composition and concentration of growth regulators in medium and so on, which were factors of affecting
on callus induction, growth and paclitaxe yield, were examined in a series order. Results The juvenile
stem segments were the optimum explants because of their earlier and higher rate callus induction than that
of other explants. Medium Y5;: MS+2,4-D 4. 0 mg/L+KIN 1.0 mg/L or medium B5 I ; B5+2,4-D 3.0
mg/L-+KIN 0.1 mg/L+Phe 0.1 mol/L was confirmed optimum callus induction medium in which callus
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induction raté had reached to 100%. In callus subculture medium, lower concentration of 2,4-D (0. 5—3
mg/L) always increased callus growth, but higher concentration of 2, 4-D (8 mg/L) reduced callus
growth. When 2,4-D concentration was suitable, callus grown on B5 medium displayed lighter browning
and faster tissue growth than -that on MS medium. Further more, HPLC analysis confirmed that the
paclitaxel yield in callus grown on medium MS I was highest and had reached 0.004% of callus dry
weight. In a general condition, the level of paclitaxel in calli derived from juvenile stems of wild maternal
tree was higher than that in calli initiated from cultivated maternal tree’s juvenile stems. Conclusion The
optimization sequence of obtaining a large quantity and high-paclitaxe yield callus of T. chinensis var.
mairei are dividing juvenile stem segments from wild maternal tree in May and culturing on medium Y5 or
B5 T for callus induction. After the calli having been subcultured on the same medium for 8—10
generations, one or two generations are recultured on medium MS I . Finally, the calli with more
paclitaxel are obtained by extracting paclitaxel out of it.

Key words: Taxus chinensis var. maire: (Lemee et Lévl. ) Cheng et L. K. Fu; wild maternal tree;

cultivated maternal tree; explants; callus induction; subculture; paclitaxel (Taxol)

AR AEEREYKARMARERT
B, N BB 2 Y & A B (paclitaxel) 32 4 7 37 #9 3K
VLB A & BB ARE R R EAHEKD, N
WM PR CE R, IR BERKRZER
BRRPEMET A INERY TG HIUERBE
H NSNS/ HBRBRNFE X FEHR, HBE TR
Kipel~", 2RO GEZBHEAE 11 A, BHE R
Mo AT A R B SR A B R, A X A
T (XK FHE KL, pacific yew) Tazus
brevifolia Nutt. | FI A T (XK H X £,
Japanese yew) T. cuspidate Sieb. et Zucc. ZEHI4H
RALAFRARFRBREA. REZGTLERA 4
MINTERIEERAPERZELFRT X EHK
R, B4 M1 EHBERECY. ETHEFLEN
T. chinensis var. mairei (Lemee et Lévl. ) Cheng
et L. K. Fu ZEINFE RATILK MBI & P RILK
B K B, ¥R Y 500~1 500 m B P E A
BR KRB AL BREAEENFEE S
AEEHRGAAZERT O, BREBBMETA
TR BB A SR LA A bR 0 3R T L X R R
W EEFNAGARPEYRRRE LEHR.

AR FEL 5 A EABRAM LT RREASE
FUAGHBENMR G B, £ B 4t
YIB BEFEE 2,4-D 0. 5~0. 8 mg/L K5 KIN 0~
2.0 mg/L B H LM E A G # MS.B5 i E
BRRGARARKNAEF,FSBM TFHZR A #
FAIRENETAELBERNROARTELE
HAT R UF A R ERAGHR B R
SMEERR B E BREE EREFE.—
R4 B S Y R I R R R A BB R 5

ERAoHEEEREPEARKRHABBARTFHER
ZEL UL AR I F— S EL AR REEER
FHECESGASARE, AR KRR EHK
FRBEEEITT T B,

1 #E5F*

1.1 RBHB B 3 KARRE B H# T RE,
1998 4 5 A 7 B, M ILPE K47 BRI B —#R 60 4
WK B AR OGSk L TR E 4 MEEm—
FAERNES FELTERERYE, JE—4 CARK
2d &M, 19994 45 HM5 A 15 H,2 5P
THYE—BRATRIER 20 BEETF AR KMPK
I K2R E A b 3 44 B AR B
FBYER 1~2 EA K%,

1.2 SMEKNEE . SRABER KGR REKE,
WK MEE 3 K,70% EtOH B # 30 s,0.1% HgCl,
H I E 8~10 min, BHEAIEAK B 4~6 KIHA
EHEERT. ZHMNAFHEROQEERMYME
BORMEHHEIER 0.5~1 cm B/NBREMTFARR
BHEL, 5~6 cm SIRUNEER ZFE/PETIE 2
T8 EPVF 3 B, EEHMAERE,

1.3 BEFHFEM -EAEFEE MS.B5; ¥ K 2,4D
0~8 mg/L.KIN 0~2 mg/L.NAA 0.5~1 mg/L;
i tnA& P14 Phe CGENEBR)0.1 mol/L %, Bik1E
FREM BB WG R . MS SEFREMEERE 3% .
BRHR 7% :B5 B IR EANAENE 2. 5% 58 8% SR IR
B(25+2) C,

1.4 RGALWTROE.AGHAAERARR
30 d, SR ARKREUE , A BINA R FHEPBRER
Ui, UK TRk T8 .
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HAPHELE,
2 ERESW
2.1 2,4-D REWREXNEFAFHKETLELAR
SMER . BRGARGETRRR W IR T LT R
9 BT A= T O 4L A I 40 2R B B B ZE Y BE AT I
PIE Ry SN, 43 BISE SR E M A R SR B ¥R B 2,4-
DAY R H MS g FRE P, WERAZE™E
MAGHARE,15 d NREHERAIE 80%,
Bt RE. 30dE M AGARESRE
BEAFIR B KT, BE o mEg, TR ELED.
WA BEEFERFEEF 2,4D FRKENFH, Hfh
EEHRGHRAESRUESH AR, U 2,4-D 2
mg/L # 2,4-D 2 mg/L §ff il BAP 0.5 mg/L #y 5%
REUR 6 SHEFENF  RGHRAFESET R
92.5% LA k. SRR AE N ERIEFEMFREI
ELMENAGAL AR RARTTEEN
(£D.
£1 24DAERRRENFEHIELER SHHIIE
RGALESENRN
Table 1 Effect of different 2,4-D concentration on callus
induction rate of stem segments and needle leaf

segments from T. chinensis var. mairei

gxE BE/(mge LY HEBR/Y% EER/% fR/ %
%% 24D BAP KIN 15d 304 15d  30d 154 30d

0.1 0 0 0 10 - 0 0
0.5 0 0 25 50 - 45
Lo ¢ 0 52.2(23/44) 90.9 9.5(2/21) 66.7 60
2.0 90 0 67.5 92.5 - 95
20 05 0 80 100 - 90
8.0 0 0.5 58.8(20/35)94.1 16(4/25) 40.0 - -

B R O
o o o o

RERFGEHHFEPER 10 MK, —RRRER. 6
ERFHEMMT 0.1 mol/L WERER

Number of explants per medium that had not to be indicated is
40, “—” means not to be inoculated. No. 6 medium is added with
0.1 mol/L Phe

2.2 2,4-D.KIN A FRE WK F KA 0 R IT 8k
FREHHERGHARBERRWEMW 1999 4F£5 AN
BREYE MBI KEEYRRIENE LS
Kbk ERBURE, B E MSHARRERE 2,
4-D.KIN RHEH 9 MiEREYI~YI F,5R 1
2,

HREHR,2,4-D RAGHABERLATLH
B4 KIN 7 2,4-D FEN N RHBHARH = EF R
BAER, L1 mg/L 4, YA &S] 2 mg/L B, X3
RGHARBESENRER. BRRGHABRER
BHAH 2 M50 Y5 f1 Y8, ARHIR B EMR
AR Lo Ri0) E P TN ARG A R

#2 2,4D.KINFERERERAS ATHREGHK
HALEBHENRRGAABSEAERA
Table 2 Effect of different 2,4-D /KIN concentration
and ratio on callus induction of juvenile stem
segments from artificial cultivated maternal

tree of T. chinensis var. mairei

EHRE MK/ (mg-L7DH RGHLEFHE/ %

#%  2,4D KIN HEEYHE AR
Y1 0 0 0 (0/21) 0 (0/18)
Y2 0 1 0 (0/18) 0 (0/20)
Y3 0 2 0 (0/15) 0 (0/14
Y4 4 0 91.3 (21/23) 72.2 (13/18)
Y5 4 1 100 (20/20) 100 (19/19)
Y6 4 2 70.0 (14/20) 85.7 (12/14)
Y7 8 0 66.7 (14/21) 62.5 (10/16)
Y8 8 1 100 (19/19) 71.5 (12/16)
Y9 8 2 75.0 (15/20) 43.7 € 9/22)
B51@ 3 0.1 100 (17/17) 100 (13/13)

LRAGARNBEREMERE. LB HELEFE
M B5 ISR AR E, NCH LB T,
BRRYEIXF 1002,

2.3 BMHENEGEHRAEIRNER: 25T
1999 4F 4 A AN 5 7 b ) A TG %28 9y el BOAS o 2R
BRER-FEFRE L, %R 5 ARRHESER
F ATk 100% .4 7 6y BB S8 B 7 A A A A U
ERRMNA ONESR.

2.4 BALEERGASAKERRS S/MIKE
FEREREGE D EERBE. G 3dRE-K K

BB HAMGHABHIPEBORE 7 dOERK

BRI M EBRFI10d, BERF 12d4d. 2B 4G
HAFEHHARET O, EHEIMIGERE, XER
T, BN REHAS MERGAAEZ HIRE
S, FH/NRB AR , LUS B 5 37 5 E
HEK, AHMEEERREEMEREL NS
HEAFWAEFCY R, FEMENAGHARERD
&, YRAGHAEFET 0dNRGHARTES
Bk AGHS RS EEBENBRIE R, MS
B H R WAL TE B, B S 3, TR K B
2. HRAEREHGHENZE.
2.5 MHBALSKHREF - NER1P6SHREL
BREENAGAL, #RER T RE BEBER
3M A FTHIM 9 PG RIS, BRIEEF 30~35d, M
FHEFHIRIGARRRD, UERERE K
5 0B s RNER.

M ERBEET W MR HEEEAREREARR
W4 MS B 55 B5 T \B5 3% 5% 2 % & 45 44 i 38 7
ARHEH, EREGHALANIEREBIRES I
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£3 UBSAHBXEFENRRIEFE

Table 3 Subculture medium based on BS

. =1
—_ HE/ (mg- LD
2,4-D KIN Phe
B51I 1.0 0.1 0.1
B51 2.0 0.1 0.1
B5H 3.0 0.1 0.1
B5N 8.0 0.1 0.1

Bs WEAEFE, | ~NREERERS

Basic medium is B5, [ — N indicated medium number

F4a4 UMS HEXREFRENBREFE
Table 4 Subculture medium based on MS

!
s BE/(mg+ LD
2,4-D KIN NAA Phe
MS1 0.5 0.1 0.5 0.1
MSI 1.0 0.1 0.5 0.1
MSH 2.0 0.1 0.5 0.1
MSN 4.0 0.1 0.5 0.1
"MSV 8.0 0.1 0.5 0.1
MS HBEAREHRE, | ~VARREFERS
Basic medium is MS, I —V indicates medium number

F5 EXEFEN2.4D REREXNGGEALE KON
Table 5 Effect of basic medium and 2,4-D concentration

on callus growth of T. chinensis var. mairei

SHIRE BERE  AGEB/YK FHEE/m
MS1 33 91 1.14+0.15
MSI 30 100 0.75:£0. 16
MSE 42 100 0.78+£0. 15
MSW 33 81.8 0.65+0. 14
MSYV 36 100 0.70£0.13
B5 I 18 100 1.30+0.17
B5 1 14 100 1.28+0.11
B51 18 100 1.27+0.14
B5N 24 100 0.72:40.17

BUASARKEZFHN 0.5 cm

Initial average diameter of callus is about 0.5 cm

HERRBA; T MS EFEPWAGHLA R
BE . GARENERO SRR FEE X UKRREK
B 2,4-D 0.5~2 mg/L RIF , ZRHANRGHAREK
BR AESHRAGERK. 8 mg/L AR BRI
AU H R
2.6 AAMFAEEBHREBENXGARFER
BMHER K 2.5 BFEMBHNAGHR RS TR
BEENEECERES N, —HoRERIE 34
AR EPHEARERA~5 K, B)F 1~2
WHIE SRR FA RS, WH 6 TR, 2.2 4K
BHGAEARERREBREKE TR, —FABELE
e, ERNES6,

S5, ML TG B )1 b A B A R R R AL
GEERNAGAR P . EURERE TSR #

£6 TRABHERBANEFLIEYRG
HATRLEHNER
Table 6 Paclitaxel yield of calli derived from different

maternal tree of T. chinensis var. nairei

B BHAH TE/ BB

7.
k| BAKE SRR HE B/ %

B N 8 MST —>B5 1 0.080 4 0.0031
LV B 9 BsH 12 C - 0.002 8
1L 7 B i 9 B5 1 0.077 7 0.0037
wiTEEE 8 B51 0.072 2 0.003 3
iy 3| 8 B5 I 0.0722 0.002 9
B 8 MS I 0.113 6 0.004 0
iyl 13 MS I 0.096 7 0.0035
W] 2 MS+2,4-D 8 mg/ 0.1217 0.0020
€y 18/ ) L+KIN 0.5 mg/L

By 2 B51 0.088 2 0.001 7
HEEYE 2 B5H 0.080 0 0.001 8
£y R 2 Y5—+MS I 0.074 4 0.001 2
4 Y 1 Y5—+B5 I 0.0710 0.002 2
R R 3 Y5—>B5 E 0.095 9 0.002 0
YR 6 Y5+>MSN 0.076 4 0.003 0

FALBREBHRBEMBEFHRGHSR, B FAE
BREM FRESNAGALALREAKRESORHGH
LRI —EEEREMEE . SHGHRMG
RFHFREMERZMG LT WELBRTRES B . H
ENFAEMKBESOAG MSTEHEEEERE 14
H A NAGHA TR W AESERE SR
B 0.004%; EHREB I EREFHAHGA
L EBAGTREEERE FETER, EEEE
KBTE R WBEREPZHR. 3FHHHE
BB, A MRS BN — Rl A
KR EHHAR, EEEEQEDEBMHHER
HIBEFRAEMST D AKEBWAGHALELERE
SEE AP RBM OGN ZERXGHAREFEMS
N ),

3 itig

3.1 AMERE B3 FAMERMLIZE B
PBP NENRGAHAENHERE BRER
By ABREREFRGHLAMIMEE ., X5 Fott-Neto
£ 1992 5, UKBTAMLAGERRHALNERE
F1, B RBA R A R TR
WG RBAERIMERTR M.

3.2 BEEMEE.24DEEFATEAGAS
BRI WS, 0.5~8.0 mg/L HEFEFR
BARFE, L 2.0~3.0 mg/L HHE. M 2,4-D
5 KIN MAAHIEHRESD, L Ys: MS+2,4-D 4,0
mg/L+KIN 1.0 mg/L.B5 I :B5+2,4-D 4.0 mg/
L+KIN 0.1 mg/L+Phe 0.1 mol/L kFE 1H 55
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BHREFEFRERIL 100%.

FESRIESRB B BS A FARRENGA

DB NERSHAEDEERLOATENEEL
GRS B 3% P R 45 R R — B L A, T B
BWEH 2,4-D (8.0 mg/L) , M AAGHLHEHE,
EFREWEN 2,4-D (1. 0~3. 0 mg/L)EFRAHA
H Hed A, X — %5 B 5 Fott-Neto™  Liu &M
558,80 2,4-D 8.0 mg/L BEEH#HAHALAEK
BER.
3.3 BEBFAFEEEMMERE ARANERE
F-REBETFEVENAEARE  FERKNEY
BRAMGE T/ LREREN, BUBREEHAN
BN MST A BS T, Bk TEM 0.004 %
0.003 7%, MXFFIEFHFE EABHAHBHR, T
TERTA B R 5 A\ AR ) 40 0 VR A 3 5%
HpskggRr # S RAECBERIH.FHHA
& MST # B5 T $fil Phe 0.1 mol/L B& %
Fett-Neto %1993 M LW R R E P
Phe 0.1 mol/L BRI ASTERAHAR P ER
B 1) BB A BOE — 1 .

ML B R A, SR B 5 8~ 13 IRA ML 7Y
HAEMKERBIFANAGAL  HELERE
¥R b A THREHEAES R 1~3 KA
HA R L, U EEERNE LTSRN ZER
ShHER, A Ys B A BESRERE, UMSIH
(MS+2,4-D 2.0 mg/L+KIN 1. 0 mg/L+Phe 0. 1
mol/L+NAA 0.5 mg/L)& B5 1 (B5+2,4-D 3.0
mg/L+KIN 0.1 mg/L+Phe 0.1 mol/L)Jy 884X 5%
FHMMNRIE R 8~13 8, 8K 30~35d REFEHR
MERTNAGARERERT.

B FAK R HAL %2 ERE S BIK,
mAKEHAGAR P ELRERS RN, UK
BMHGHRERKE MS BREPHAKAE B FHE
FEEERBEMEE. AU SGALARNERS N
3SATHELB 1~2 MERUESHRBREAGAHA
HEW.BINBRUKBRSBELENEHN., B
L& 1~2 BrBYAT L Y, 3K B5 0 N i S se S 4k
RIFFRE, R LAY R M BEIE i R AL ST, B n
T 0.5 mg/L R K HF i Bs 1 D255 35 2 % 46 4R 1% 3¢

2, HAT MG ALK TR R BF TR
RGAL A RBREEFRY XD —ERRE, A
FIMER, MR GAS R R RENEN
MS I #i s, 357 — R, WRB A AR
RAMEEFY N RBEZ B

B . RBHFEAXREAREAFTER . FRERL
AEABRMFGLTFTHFY.
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