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Abstract: To explore the influence of different kinds and concentrations of plant growth regulators on induction, growth and
biosynthesis ability of taxol of Taxus chinensis var. mairel callus, various explants of T. mairei, including young stem, young
stems bark, cambium, immature needle, apical meristem were respectively inoculated on 8 kinds of callus-induction medium
containing MS basal salts and vitamins,2% sucrose and different kinds of plant growth regulators with different concentrations,
and were induced to produce callus and cultured for 3 ages(about 29 day.age”) , then the calluses were respectively transfered
on 8 kinds of callus-multiplication medium containing Gamborg B5 basal salts and vitamins,3% sucrose and different kinds of
plant growth regulators with different concentrations. Taxol content of various callus cultures were analysed by HPLC when sub-
cultured for two ages(60 day) . The result shows: for initial stages of inducing culture, the differences between the time of pro-
ducting callus and the growth value of callus were significant when the same callus was cultured in different medium containing
various regulator combination, or when different callus were cultured on the same medium containing certain regulator combina-
tion. The induction rate of T'. mairet callus would be reduced when the concentration of 2,4-D to the concentration of NAA is
higher than 0.4. However, for following frequent subculturing, when these calluses were transferred on 8 kinds BS callusmuliti-
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plication medium, the ahove differences would be gradually deminished till insignificant . These results suggested that all the reg-
ulator combinations in callus-multiplication medium determined based on the optimization directions in reference, were beneficial

to the growth of T. mairei various callus,i.e. . There are many optimized combinations of plant growth regulator suitable for the

growth of T'. mairei callus. Nevertheless, there were signiﬁcént difference between taxol content in the calluses,when the same

callus was cultured on different medium containing various plant growth regulator combination, or when different callus were cul-
tured on the same medium containing the certain regulator combination. Proper concentration of (2 mg/L)2,4-D used indepen-
dently, or properly supplemented with KT,6-BA or KT + GA, benefit the biosynthesis of taxol in T. mairei callus, but NAA is

not. The biosynthesis of taxol in young stem and leaf callus are higher than in other explant calluses.

Key words: plant growth regulator; Taxus chinensis var. maire ; taxol; callus culture
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Table 1 Callus-induction medium
Medium Base 2,4-D 6-BA GA; KT NAA Sucrose Agar pH
number medium mg/L mg/L mg/L mg/L mg/L gL g/L value
Ms108! MS 3.0 - - - - 20 8 5.8
Ms203] MS - - - - 3.0 20 8 5.8
Ms3lB! MS 2.0 - - - 0.5 20 8 5.8
Ms4l3! MS 0.5 - - - 3.0 20 8 5.8
Msstie! MS 1.5 - - 0.5 - 20 8 5.8
M6t MS - - 0.5 0.1 3.0 20 8 5.8
Ms7U4 MS 1.2 2.8 - - 3.0 20 8 5.8
Msgl4! MS 1.2 2.8 - - 4.0 20 8 5.8
x2 ErF-ERE
Table 2 Production medium

Medium Base 2,4-D 6-BA GA; KT NAA CH Cocomit Sucrose Agar pH
number  medium mg/L mg/L mg/L mg/L mg/L &L mL/L &/L &/L value
Gl Bs 2.0 - - - - - - 30 8 5.8
G, B, 2.0 0.1 - - - 1.0 - 30 8 5.8
Gl Bs 2.0 - - - 0.5 - - 30 8 5.8
clel Bs 2.0 - - 0.5 - 1.0 100 30 8 5.8
cl Bs 0.5 - - 0.5 1.0 - - 30 8 5.8
Ce!®) Bs 2.0 - 0.5 1.0 - - - 30 8 5.8
Gl Bs 1.5 - - 0.5 - 1.0 100 30 8 5.8
A Bs - - - 0.1 3.0 - - 30 8 5.8
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Table 3 Influence of plant growth regulators on the callus induced time

BEHFEPHEYAERKETRNES 5K

A LESITFE XE Callus induced time(day)

Concentration of plant growth regulators in medium Young stems Bark Cambium Needle Apical meristem
MS1: MS+3 mg/L 2,4-D 13 10 - 6 6
MS2: MS +3 mg/LNAA 13 14 - 11 8
MS3: MS+2 mg/12,4-D+0.5 mg/LNAA 13 41 - 11 8
MS4: MS +0.5 mg/12,4-D + 3 mg/LNAA 9 9 - 21 7
MS5: MS+ 1.5 mg/12,4-D + 0.5 mg/LKT 26 19 - 7 4
MS6: MS + 3 mg/LNAA + 0.1 mg/LKT + 0.5 mg/1.GA; 12 44 - 11 8
MS7: MS+ 1.2 mg/12,4-D +3 mg/LNAA +2.8 mg/L6-BA 17 a7 - 2 17
MS8: MS+1.2 mg/12,4-D + 4 mg/LNAA +2.8 mg/16-BA 9 12 - 13 7

ZRERN HYERATRSHENEAAE
EHMEMBERBNZEEWE WK —8,2,4D 5
NAA B HA B AR —_ERGALMIESS,
BIF 5 2,4-D/NAA RO HLAEAR X, HE 7 2 mg/L 2,4-
D+0.5 mg/L NAA(H{E N 4) BT B RN I & 1
0.5 mg/L 2,4-D + 3 mg/L NAA(HL{HZ 0 0.17) , 1
A 6-BA FER R T M E(MS7 5 MSB) , B4Ry
ZHAE(0.16 ~0.3) BN AR, BEHH 2,4-D(MSI:
3 mg/L) ERERAKAY 2,4-D(MS5: 1.5 mg/L) & 243 #h
KT(0.5 mg/L) B AR FHH A HELANIFE R,
NAA XS4t AL REIBEIAKES. T

S HEUR SRR, BR/K Y 2,4-D 5% NAA Xt R
BEIEAA, XS HEAGRNEEKZEKER
BEX. EREHSAESHENIERTYERE,
ARERBA R E 8. BEK,2,4D/NAAFT
0.4 B (MS?) , AR FREFLELRGHLMES
2.1.2 sTEFERGYH(EK4)

ZR52. 1.1 WHEE, BSRENGERE—-F
IE8A,2,4-D/NAA A X ATk hdEm
BREmBE X, R R DN EMBARTTE. 3
mg/L.2,4-D ZETHENEIFRERE 5204 R,
RAEEEME, \TREEM SRR B RE T,

F4 BEPEKBTUERNFSHENORM
Table 4 Influence of plant growth regulators on percentage of callus induced

B YA KB RHS 5KF

B LEF H Percentage of callus induced( % )

Concentration of plant growth regulators in medium Stems Bark Cambium Needle Apical meristem

MS1: MS+3 mg/L 2,4-D 5.00 100.00 - 93.33 100.00
MS2: MS +3 mg/LNAA 100.00 0 - 93.33 100.00
MS3:MS +2 mg/12,4-D + 0.5 mg/LNAA 100.00 75.00 - 100.00 - 100.00
MS4:MS+0.5 mg/12,4-D + 3 mg/LNAA 100.00 71.40 - 62.96 100.00
MS5: MS+1.5 mg/12,4-D+0.5 mg/LKT 100.00 77.78 - 100.00 83.33
MS6: MS+3 mg/LNAA +0.1 mg/LKT +0.5mg/LGA; 100.00 100.0 - 93.33 100.00
MS7: MS+1.2 mg/12,4-D +3 mg/1.NAA +2.8 mg/ 83.33 0 - 43.43 100.00
16-BA

MS8:MS+1.2 mg/12,4-D+4 mg/INAA +2.8 mg/ 100.00 100.00 - 86.21 100.00

16-BA



http://www.cqvip.com

Vol.18

£ 000 http://www.cqvip.com|

HTHS YA KSR IO 2 RHHLIE TR RS R 573

2138 BHALARKAGZAH(ELS)
FHPRRRERE LRABESREREARMEXIR, 2H A I B A X R IR

BREB AN, REERRSYIER. RAda5H

£5 HPMEKATANESERBRIRGALEKRTHORT
Table 5 Influence of plant growth regulators on the growth state of callus on induction medium

Young stem apical meristem U4 L2 Young stem bark( callus) Needle

S 37 2 Medium g ARRE  BE  ARRE g ARRS i AKRS

Colour Growth state Colour Growth state Colour Growth state Colour Growth state
MSt 4% Olivine  Hi#h Friable ¥RI& Beige  HilR Friable 48 Puce B Tighmess & Olivine B4 Friable
MS2 AR Beige  BUMA Friable B% Olivine Bi#2 Friable R Beige MW Tightness P%% Olivine Bt Friable
MS3 ¥4 Olivine ¥} Friable %% Olivine Hi#s Friable %% Beige %% Tightness 4§ Beige  Hi#A Friable
MS4 #4% Olivine  Hi#h Friable 3% Beige  Bi#2 Friable %35 Beige B Tighness H4t Olivine  Hi#h Friable
MS5 W Puce  Hith Friable &% Beige Hid2 Friable {238 Beige B Tightness %4 Olivine  Hi#2 Friable
MS6 ¥4 Olivine ik Friable 3% Beige  Hi#% Friable %% Olivine B Tightness 4k Olivine  Hi# Friable
MS7 7%4% Beige  Hi¥L Friable - - G Beige W Tightness 45 Beige  HiHA Friable
MS8 ¥ Beige HMA Friable I8 Beige BibA Friable 1248 Beige B Tightness %4 Beige Bkt Friable

22 EHYAEKATYRNEALECRGEL|E HOGUEEREXTMERMAREKERGER
KINELESHBRE
2.2.1 SABGHAELRAKGTH (K 6~8)

FEREBRN, FEEFERE EEFRVE—-TAN, Mg AGEFNERBANM IR E BT
YA KATFNERARD S, WhZEEFaHAS, REMM 21EE (KR 6). AHALEKRSSHA

fREI29 10 1, LA 2,4-D Bt A0 27K F B KT 4 TR
maEHARRE 1815, ERERNER SEL, SZE

Fo HYWEKBATYRANESEFREPRGAREROVWE(E1A)
Table 6 Influence of plant growth regulators on callus growth on production medium (the first month)

BRLEh YR RTINS 5K Every month average growth value of diameter of each callus mass (mm)

Concentration of plant growth regulators in medium Young stems bark Young stem Callus cambium Immature needle Apical menistem

2 mg/L2,4-D 0.31 1.87 0.33 0.49 0.09

2 mg/L 2,4-D +0.1 mg/16-BA 1.00 2.63 0.23 0.32 0.13

2 mg/12,4-D + 0.5 mg/LNAA 0.82 1.49 0.37 0.30 0.25

2 mg/12,4-D+ 0.5 mg/LKT 1.41 3.28 0.31 0.79 0.45

0.5 mg/12,4-D+ 1 mg/LNAA +0.5 mg/LKT 1.37 3.18 0.49 0.54 0.29

2 mg/L2,4-D +1 mg/LKT +0.5 mg/LGA; 0.98 3.38 0.41 0.45 0.27

1.5 mg/12,4-D + 0.5 mg/LKT 3.00 2.31 1.16 0.76 1.58

3 mg/LNAA + 0.1 mg/LKT 0.92 2.21 0.4 0.71 0.41

F7 HYEKBATYRMNESEFETRGAAERORM(E 2 A)
Table 7 Influence of plant growth regulators on callus growth on production medium (the second month)

B g At ch A KR4S 5 KF Every month average growth value of diameter of each callus mass (mm)
Concentration of plant growth regulators in medium Young stems bark Young stem Callus cambium  Immature needle Apical meristem
2 mg/L2,4-D 1.64 2.03 1.30 1.47 1.51
2 mg/L2,4-D+0.1 mg/L6-BA 3.04 2.25 1.60 2.03 1.90
2 mg/12,4-D + 0.5 mg/LNAA 2.46 2.21 0.87 1.41 1.31
2 mg/12,4-D+ 0.5 mg/LKT 2.10 2.46 0.78 1.66 1.77
0.5 mg/12,4-D+ 1 mg/LNAA +0.5 mg/LKT 1.69 1.90 0.92 1.43 1.25
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2 mg/L2,4-D +1 mg/IKT +0.5 mg/LCA 1.35 1.46 0.67 1.47 0.94
1.5 mg/12,4-D+0.5 mg/LKT 2.01 2.61 1.52 2.07 2.14
3 mg/LNAA +0.1 mg/LKT1.41 1.41 1.90 0.98 1.43 1.34

K BARXT N, IS ZE 5 AR A 7E 2 mg/L 2,4-D
3mg/LNAA+0.1 mg/L KT MEES THAKEY
BAR, HAGALANS Y I FERE, HEJLFtE
—#, ARG ERERGESNERESRIK, B
LPRBREERGHENEKBEE (F8), dhAK
BAREFRE 2 NA G, IR AMYE KA NS
HAXM SR GHLER AN EREH IS E %5/
BHRED. WhEERGHA, RESREZHE

HFRE 10 5MR T 2 52— &, M A A5 h
IBEHIEER T 252, 2 BENCILFRAT =
Ao BHALMAEKRSERMN, 2% 2 A
Fa . BeSErRes, BAEKYRAN. X5/
RAHEYERATHNASYSEECRBRILAS
AR, W BT LG 2 A hAREFAAOEY
ARBETHASTRAESH.

R HYEKATYRMEFEREFERGAKERRESORWE(E 1 8)
Table 8 Influence of plant growth regulators on growth state of various callus on production medium( the first month)

BRHEBE Colour of various callus
IR Medium AU RN Callus
Stems Bark Cambium Needle Apical meristem

cl B4 Olivine T Thick brown TR Thick brown %38 Thin brown ¥ Thick brown
2 H 4 Olivine H 4R Olivine #H 4 Olivine &} Olivine #H 4} Olivine

a BELR Olivine {445 Thin brown #%#% Thin brown #  Brown % Thick brown
A H 4k Olivine B4 Olivine # 4} Olivine F &R Olivine #H &} Olivine

cs #H 4 Olivine # &% Olivine R Olivine #  Brown %48 Thin brown
6 # £ Olivine %% Thin brown ¥ Thin brown #  Brown ¥%#& Thin brown
c7 B4R Olivine # 4 Olivine # 4 Olivine 48 Thin brown ##5 Olivine

c8 FH 4% Olivine #; Brown B# Thick brown %3 Thin brown %4 Thin brown

22,2 HBAKATHRAS I LI HEEHA
BEBHSREGY AR

HPLC KU (B )R (GE ) B, MWEKRA
WY B B 4L G A IMEROR R R S A B
AREBNEW, NEEAR AT RNASXF &
AR BEEBUKEHERER (I RITHM
E=5R), WAFEER—AHAA XN KRR AGHLE
RABRMERGEIBEITTHESR), BT EMNE
AR EE, BEQNEREE 1), rERRELT,
HERTLTTLMERKRSE.

2 mg/L 2,4-D (S ZERBHRSRELER

M, HAGARPELERERET 0.026%, HE
AHARPHELRESRUFZR 76, LEXR
K& &

2 mg/L 2,4-D + 0.5 mg/L KT {X 34 &y #5404
AL IUBEEEEEEN0.027% (B 1A), 5%H
R .

2 mg/L 2,4-D+ 1 mg/L KT + 0.5 mg/L GA X4}
ZEHEARA HEATRGASA T REES RS
0.023% ([ 1C), EX m i AU A RHBEA WA
— Ve, AT 0.005%MELBEE,

F9 FMGELAERYTELENSR
Table 9 Taxol cotent in various callus cultures on subcultural-medium

By KE RS 5KF

Taxol content in various callus cultures( % , dry weight)

Concentration of plant growth regulators in medium Young stems Young stem bark Callus cambium Immature needle Apical meristem
Cl:2 mg/L 2,4-D 0.026 0.000 - 0.000 0.001
C2:2 mg/L 2,4-D + 0.1 mg/16-BA 0.006 0.004 0.002 0.009 0.000
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C3:2 mg/12,4-D +0.5 mg/LNAA 0.004

C4:2 mg/12,4-D + 0.5 mg/LKT 0.002
C5:0.5 mg/12,4-D + 1 mg/LNAA + 0.5 mg/LKT 0.001
06:2 mg/L2,4-D +1 mg/LKT +0.5 mg/LGA 0.023
C7:1.5 mg/12,4-D +0.5mg/LKT 0.001

C8:3 mg/LNAA + 0.1 mg/LKT 0.000

0.000 0.000 0.002 0.002
0.004 - 0.027 0.004
0.000 - 0.027 0.004
0.004 - 0.000 0.005
0.000 - 0.012 0.009
0.000 - 0.000 0.004

W RPBARSN 3 E I,

Note: Taxol content in various callus were average value from 3 times determinations by HPLC.

1.5 mg/L2,4-D+0.5 mg/L KT 45X B H 4
SERAHAECENE RUREH, EHERT,
TG4 A H A AR 4 ST B T
0.012% 1 0.009% M ELZBEE R,

2 mg/L 2,4-D + 0.1 mg/L 6-BA X ¥4 AR
BHESAEREEN SRR L MHER, X K b0
REEWAKR, BXaHHAERKRBEEMN, ZAE
BHEELSHALMATYHERKEBES,

2 mg/L 2,4-D +0.5 mg/L NAA.0.5 mg/L 2,4-D
+1 mg/L NAA +0.5 mg/L KT.3 mg/L NAA + 0.1
mg/LKT 3 MHESERT , &G H AR P HR &G0
B HRRELENES R, AXERNEREAR
RABE,

B IIA R, & MK (2 mg/L) W) 2,4-D BR8]
WNE MK P KT KT + GA.6-BA Bo- & F, &k
BT OEEAGHAEEBENEYE R, T
NAA MBI F AR KRB FMFHELENEG R, C2.C4,
CT WER BT S HNA CH. Coconut Water KR E &

T=17 A23 min

YA KBRS KE,
3 it

AL B R R A K TR R RSP &
A BTN AE R 55 U0 SR T IR E AR
MEBVTTIR . RFW,EFHEFIH NAAK 2,
4-D B4, BRI HBORMRBA W HIH-S K ZE R,
{BEESEFRAT BRI A KIATWTER 7
HEE L2 R HHS AR AR FRIFEEFENE
e, £ JUREERE, BHHAERKMRE T EW
ERUYREGE N HELBEWZR . dAA,
7 AL TAZ R SR IR A AE 25 T Y A R IR 35 5]
AL H G, AL BT 8 F SR FRER 8
FhA: s R 5, BRI 50 (a0 MST 48) R in DA b,
HARY A T A 242 A AR 5
2R BNS R ERRANGE | EEBET R
Lt — A B

T=17.098 min

T=17.004 min

1 EAZBEE R HPLC M 47
Fig.1 HPLC chromatographic analysis of taxol content

A.Sample number 21;B. Taxol; C. Sample number 27

RIBLSR, ML 2B HHA S BR
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PR R EEAZ BB BUA fESE/F A, T NAA AL
KAEM,XATEES 2,4-D 15 A BRE 57 (9 M 54 R AL
HAX  AEHRAERS. CPAS M EEIRE

K EL BN S ', "S5 P A HPLC A K&
ARBE EE S RBESE R, AEARRE
FECENSEAT, HEERREP & RMRK.
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ZRNMLRPITIRE Y B FEA S FOMER.
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