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P& Salvia miltiorrhiza FEWST O REFEFMEETRS ., MXRIIEHET I2ERAR
BERHWMATRER . F R RATH (Agrobacterium tumefaciens) Ti BB B AL b M R
TRERREENRRERD, A REF S ERER SR AERNABH - ERRTER.

1 mEEFE

AEEMEARKHEF NI . EMASE VT TREPHRTEEE, AKX EENTH
HHEATFAEME R, FMALM R E SR L XR3],

2 BER5it#

2.1 EMAFEERBRNES

BHRT MS EARAE T MUEMALARET 67.V ERERE L, — A TEAA D LA i
LB SR ST 5 BT R, 4L £ 86 4 Dt 1 IR IR RE Y 67-V IR B LR, HABAREA
BT —WER, B3 24 AFEERE, BE- A S RSHUBRAE(CLER), CLEAE 67.V BHE
LHEKAH, EANERIRPOCEARENNS, FORFRE, LA SMs RETHAR(E 1,
RPPEAIRER MR, "+ "ESHHLEIFRE %1 ZHLR O RXOASALRTL
R, PTEXEK), T 1 HERETHER D B ClBEEFHE LHS48EKg
OEABRERR SR ARTRN. aasfmer "8 Liwer  mrese
36 M AE,CLREHASMATREXRFN 79 17, 2 5 0.01650.008 p<0.01
SHEEH 3.815, 12 1.142 £ 0.0%0 p>0.05
2.2 ClEEN G BRNEESH#BS RIS 20 1.849 £0.039 p<0.01

RAYHEE MS BHRE LRBT L LB RATN 36 3.615+0.123  p<0.01
BACa A BB Ca EM C BAMEKAARE ~EENISRIRNOII%TE,
PR R, I MS # 67-V B R N EAE R, S FER Ca AN CLIRE, £ 25T
WP IE SR 20d B #k, BT R EARBFELNAERNASFSRAR 2. B2 59, SEFRAA MY
EEMEEEERMBERT NS R ERATAE, I Co 4R ABIEWARRALEN, BW L CL #
REKIGCIHZRARBASHSBEEEN, UASHERUBET CathR, B FREHEN
A— R ERRESRS EMERETHEA, AE 2% ETEL MSEREERFRRDNE
K. 67-V R ENEFT RN %.
2.3 C1EZH Ca Bk EMNAEBLIEN

KRB LIE R AR, € 67-V SRR EUE CL KRN Ca R ERMASMS LR M.
5 LM SR ST S AR TE GG IR R b, O 25°C M ThE S 28d I E R EEN 67-V ISR,

PEEFH¥R. . PEBNERKEH LR ENHWHE.
ACF 1996 45 B 23 BRI,
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AWK 2P HRROABEREASEWEIBLE 3. LRRY, TRERIEERASF T, CLERNTR
R, SRR Ca RRM 18,57, BRAEHY 1.9HF, LRPHAANERLEHRTERE—
HEE AR ERHARERTE, CESTRASERARRTREANY KEH.

%2 Cadk®EHC1 %RE MS 0 67-v iﬁ#&_.tstﬁ:&ﬂ_#ﬂﬁlaal:tm
R ERE HHR/mg UK/ mg HRHEE- ERHERFHE AEME R

fmg.d7! MR/ % HE¥E
0.05 0.01
Cl 67-V 940 2621 53 2.85T+0.257 a A
C1 MS 940 6729 200 1.037£0.076 b B
Ca 67-V 678 4871 145 0.148 £ 0.020 < C
Ca MS 678 9661 310 0.029£0.003 ¢ C

» WBGR A = (Wil - )/ X (g d ™', BFHEKE)
B3 C1HRE Ca RRIEREM L IRNE EEWNR LR RN TR
AERMANHFEW ASMERNER

3 ERil/g Hikk/g MR/ g4

S8/ % ¥4

Ca 7.51 69.6 1.22 0.098+0.021
p<0.01

Cl1 4.60 24.7 6.39 1.81220.167

2.4 HBEFHCIHBREEASRYES
2.4.1 MESBREHNER: RERGE EEEFE CLRLTE 67-V I L1EsE 27d, §Hk 67-V
BTE A 1g/L SURF S h 4, S R SR EEA 67-V RN, FREAIE# 284 (25T RN E, &2

WR4FR. KOAAARSRUABRSITEERRTASM TR R 2.6 fF, RAEHHEME 3.7
#)o

X4 WHRHS C1 RREFASRIER

REAEPREH emEROER

ol [ §:3 & d?
£/ g HER#E/mg Al/% S EE
hod] 5.543 36.974 571 1.364£0,328

p<0.01
i3] 5.543 32.134 483 3.486+0.096

2.4.2 EFXEAMHEKEN. TRAWGHIEERNTER BRRER L. £67-VIERE LR 24d
B EREFH 67-VIERES 100m EFRRER, EXFH RO EAERLXR(4], M EERFEE
B9 67-V MW, FHER IBABR, FRALES. RINAETFREABRZE BT ASMEER

HEI BN 1.6 65, REHKLM 3.6 15, RUERBRBUHREBE"KANASEBSRLE —2F
Hﬂ

®n5 EREEREN C1 BEESASHLES

AMAR TSN REHTENER

HE/g (V€3 ¥ | 4!
¥/ g B/g WAEAEE/mgd a/% .
oo 5.000 35.266 721 2.093+0.143

p<0.01
b L¥ 2 5.000 30.919 617 3.437+0.175
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FAERBAARTHENERSERER —EXR. EXHRN MS BERELRAEEABTRE,
TELMRE 67-VIERE LRIEH TERLR“hE. BHRE ASO0HAANETE REERMNE
RERPRASMOTESEHESL), ANERNCEABYABAAR“HAASHIEN, TER
BRE HARFE—ESEENER(1.3%~2.8%,4wt), BRI TRURREREANEY, A LEE
FRABPREAER.

HERCHFEXTARS TERBAH A HEREFRY - EBERD QT RBES ", &K
e, RIIMARSRUHNEANEBRESYES T EAMREASERAART KRR ZLERS
MAM MR, A RERA4HRRM I FL L, Hit, HARKOETRRAFEGRR FHRAM
Ww 3, TRER A R EMNTITRE.
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Selection of a High Tanshinone-producing Crown Gall Strain and Production
of Tanshinone in the Strain

Song Jingyuan Zhang Yinln Q4 Jianjun Lt Guilan
( Institute of Medicinal Plant Dewlopment, Chinese Academy of Medical Sciences, Peking Union Medical
College, Beijing 100094)

Abstract Crown galls were induced by direct infection of sterile seedlings of Salvia miltiorrhiza
with Agrobacterium tumefaciens C58 and subcultured in 67-V hormone-free medium by successively
selecting red cell aggregates. A high tanshinone-producing crown gail strain C1 was obtained after 12
months in subculture. It grows well and keeps high tanshinone—prodtlcing characteristic in liquid sta-
tionary culture. It was obvious that yeast extract and Armillaria mellea as elicitors could promote
the strain C1 to produce tanshinone. Tanshinone content of the strain Cl cultures was over three
times higher than that of the crude drugs. The results indicated that the crown gall tissue and elicitor
technique could be provided some new clues for producing tanshinone under the condition of liquid

stationary culture.
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