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Re Rg,
1 2 2 1 3 12
! 510632
z 110016
} 310031
pH
HPLC Re Rg Ti T-
DNA 6 White Rg
0.095% MS Re 0.194% MS 36d 32d Re
Rg 0.147% 0.061% 4g 2g FW/flask Re Rg
pH 5.8 Re 0.184% pH 5.6 Rg 0.054%
0.05¢/L. Re 0.182% 0.30g/LL Rg 0.055%
Re Rg
RO15 S567. 5 A 1000-3061 2003 03-0372-04
Panax quinquefolium
Araliaceae ! 1.2
1.2.1
lg FW 0. 1mol/L HCI
Ginsenosides Smin 12 000r/min 4°C
Re Nopaline Octopine Arginine
Whatman 3 400V
Rg 80min 0.02%
Re DNA 10% NaOH 60%
30s 254nm
1.2.2
Agrobacterium Css
tumefeciens Ti DNA Transferred DNA T-DNA 40mL.  121C 20min
— 100mL 25+ 1%C
0.8%
? 2
1.2.3 Re Rg HPLC
Re Rg o 1.5h
1 70°C 6h 1
4
1.1 2 2 D101
Css 1.5ml/min 20% 70%
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3 3 Start 123 4 56 7 8
HPLC Diamonsil™ C-18 200mm
x 4.6mm Sym =18.5:81.5 1.0mL/
min 20pL 203nm
Ry
200 ~ 400nm Rg
202.8nm 203nm 3
Smg Re
Rg SmL
Re Rg
Re 1
Re, Fig.1 Paper electrophoresis analysis of opines from
Re 125~ 12.5p¢/ml. 1. Arginine 2. oilz)::.i igall\io(;ilznzxﬁl@c:iu;l of Panax quin-
C=1x1074+13.4 pg/ml  r=0.9998 n=4 que folium induced by C58 8. Callus of Panax quinquefolium
Rg 50~ 2ug/mL
C=1x10"*A+11.7 pg/mL  r=0.9996 n=4 1 Re
Rg,
20,1 Table 1 Culture weight of crown gall and the content of ginsenoside
Re Re and ginsenoside Rg, at the different culture period
e Culture time  Cultures weight DW Re content Rg; content
2 /d per flask/g /% /%
2.1 4 0.106 0.044 0.035
Cy Ti T-DNA 7 0.137 0.052 0.022
T 11 0.213 0.074 0.028
15 0.274 0.104 0.035
19 0.336 0.093 0.048
22 0.386 0.097 0.050
25 0.483 0.122 0.056
Cos 29 0.466 0.128 0.059
Ti T-DNA 32 0.416 0.134 0.061
2.2 ! Rg, 36 0.396 0.147 0.042
Re 39 0.394 0.107 0.044
39 MS 44 0.369 0.023 0.019
Re Rg; 1
1 MS 25°C Rg 8~32d Re 12 ~36d
0~7d 7 ~25d Rg 32d 0.061%
25d 25 ~ 30d Re
36d 0.147% Rg
7 1 Re 25d  29d
25 4 “ g
2.3
Re
Rg
Rg 0~7d Re 0~ 11d © hER R nTEmaTRRHER http://journals. i ac. on
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25d 6.73 Re
0.194% 8.19 x 107" g/flask DW White pH MS
Re 0.095% 2.13 x Re Rg 4 pH 5.2~
107" g/flask DW 5.8 5.4~5.8
MS Re Rg pH 5.2
6.0
) Re Re, pH 5.4
MS
Table 2 Selection of media for the crown gall growth and the 4 pH Rg,

accumulation of ginsenoside Re and ginsenoside Rg;

Media Growth amount DW Re content Rg; content
per flask/g 1% /%
6 7-V 0.175 0.077 0.054
H 0.139 0.141 0.010
B5 0.276 0.170 0.013
White 0.224 0.143 0.095
Wood 0.202 0.077 0.044
MS 0.422 0.194 0.044
2.4 Rg
Re
3
2 ~ 4g/flask FW 3.090 ~
3.300g/flask FW Re Rg
3 Re

Rg
Table 3 Effects of the inoculum amount on the tissue growth

and the accumulation of ginsenoside Re and ginsenoside Rg,

Inoculum amount  Relative growth amount Re content Rg; content

per flask/g FW  per flask/g 1% /%
2 3.090 0.168 0.059
4 3.300 0.171 0.052
6 2.284 0.142 0.043
8 1.364 0.137 0.037
10 0.813 0.111 0.032
12 0.687 0.122 0.027
14 0.572 0.108 0.026
16 0.539 0.073 0.021

2.5 pH Rg, Re
pH

Re
Table 4 Influences of pH on the tissue growth and the

accumulation of ginsenoside Re and ginsenoside Rg,

Growth amount DW per  Re content Rg; content
pH value
flask/g /% /%
5.2 0.334 0.083 0.031
5.4 0.447 0.133 0.048
5.6 0.352 0.176 0.054
5.8 0.315 0.184 0.052
6.0 0.294 0.153 0.038
6.2 0.316 0.076 0.020
2.6 Rg, Re
MS
MS 0.00 0.05
0.10 0.20 0.30 0.40¢/L
5 Rg;, Re

Table 5 Effect of inositol concentration on the tissue growth

and the accumulation of ginsenoside Re and ginsenoside Rg;

Inositol content Growth amount DW per  Re content Rg; content
/ ¢/L flask/g 1% /%
0.00 0.307 0.135 0.014
0.05 0.330 0.182 0.019
0.10 0.394 0.129 0.039
0.20 0.349 0.107 0.053
0.30 0.293 0.089 0.055
0.40 0.242 0.074 0.035
5 MS
Re Rg
0.05¢/LL Re
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Rg e
0.10g/L.
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Abstract It was clearly demonstrated that T-DNA of Agrobacterium tumefeciens Ti plasmid was integrated into the cells of crown

gall in our experiment. This paper reported the influences of some kinds of physical-chemistry factors on the growth of crown gall

of Panax quinquefolium and the production of its main active compounds ginsenoside Re and ginsensoside Rg; . The results
showed that White medium was the best one for ginsensoside Rg; accumulation 0.095% among the six media but ginsensoside
Re accumulation 0.194%  was the highest on the MS medium The highest contents of ginsensoside Re 0.147% and ginsen-
soside Rg; 0.061% were on the culture 36d and 32d after innoculum respectively The optimum pH was 5.6 for ginsensoside
Rg; synthesis 0.054%  and 5.8 for ginsensoside Re synthesis 0.184%  The contents of ginsensoside Re and ginsensoside
Rg; was the highest in the inoculum of 4g and 2g/flask FW respectively. The result also indicated that the concentration of in-
ositol in 0.05g/L. could obviously promote ginsensoside Re synthesis 0.182%  and in 0.30g/L for ginsensoside Rg

0.055%

Key words Panax quinquefolium crown gall culture ginsenoside Re ginsenoside Rg; HPLC
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