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1.
1.2.1
NAA1.0mg L KT 0.1mg L 8h 30d
1.2.2 121°C 0.1MPa 20min
1.0mg LNAA 0.1lmg LKT 30g L MS 40mL
100 mL 25C £1TC 24h
24d
3
1.3.1 6—~10
= - g
- g
=—X100%
= - g g
= %lg % d!
L. W, g W, g
1.3.2 TLC
HPLC TLC G
140C 20min 254nm B

HPLC 1 - - 10:15:
75 0.5mL min Imm min 10pL 2 - 45:55
1.0mL min 2mm min Spl
1.3.3 PAF Chrono-LOG Corporation

Whole-Blood Agro-meter

B ICs,
PAF
B ICs
ICs,
B GKB
ABC

OLYMPUS JAPAN BH-2 LD4-2
PAF C-18 77+ a3 5.52mg L
B
3
PAF
B ICs

B
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A BC 5:22:1
B
9% — GKB x 22
GA% X5+ GB% <22+ GC% < 1
1Cso
1.3.4 HPLC 60C
2g LC-10AD
RID-6A C-R6A TGL-16B
HSC-20R-A
9
Inertsil ODS 4. 6mm X 250mm Spm GL Science Inc.
—  =45:55 1.0mL min 0.5x<10°4 2mm min Spll
GA= GA W XW X1.30
GB= GB W XW X1.36
W = = 20pL X 2.09g
mlL 1.30 1.36 GA GB
HPLC 2
2
2.1
1
B5 N6 MS
H
1
1
Table 1 The influence of media on callus growth of G . biloba
Media ' MS H B5 6 7-V N6
Leaves ot + + 4+ ++ + o+
Embryo + 4+ - 4+ + 4+ + o+
Root + - - - -
Petiole o+t + + 4+ + o+ + o+
Stem + 4+ + + + + + A+t

* =" No callus “ + " The rate of induction is below 20%"“ + + " The rate of induction is between 20% ~50% “ + +

+" The rate of induction is between 50% ~80%“ + + + +” The rate of induction is between 80 % ~100% .
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2.2
2.2.1 NH, NO;
NH, NO; MS 1.0mg L NAA 0.1mg L KT
MS Ny Ko 1 MS 26d 1
1 NH, Lo
E 0.80 [
NOsy ‘é’o 0.60 |-
MS 0.4 X
2 NH; NO;~ 20.6mmol L 2 oer
'; 0.20 H |_|
23% 3 NH, NO; 3 0.00 T 2 3 a1 5 & 7
20.6mmol L 30.0mmol L 1
MS 1.3 Fig. 1  The influence of nitrogen source on
the growth of calli
No. 1 2 3 4 5" 6 7
NH, mmol L 0 20.6 20.6 41.2 20.6 10.3 20.6
NO; mmol L 18.8 20.6 30.0 60.0 39.4 29.1 58.2
Note " The quantum used in standard MS medium '* .
2.2.2 N oKy MS NH; 20.6mmol L
NO;3 30.0mmol L
KH, PO,
72%
2.2.3 Ni oKy 1 MS 0.05~0.3mg
- mL™! 2 0.lmg mL™!
2.2.4 pH pH pH
Ni.0Ko.1MS
pH 3 pHS5.7 pH5.7~6.2
pH5.7~5.8
2.2.5 4 S 0
~7d
7~20d
6.7 20~24d 13
24~35d 24d
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2.3
3 oe
" 2.3.1 NAA IBA
§§0.46— 5 0.1ml L
i3 L KT NAA
& 0.30 | | | | IBA 2
0  0.08 0.16 0.24 0.32 0.40 NAA IBA
Inositol cone./(mg/mL)
KT 0.1lmg L
2 NAA
Fig.2 Effects of different inositol concentrations 5
on callus growth of G. biloba NAA 1.0mg L KT
0.1lmg L 1.00
2.3.2 24D § 0.9}
3,
S
4-D X 070
. ~
2 4-D 6mg L % 060k
2 4D &
T 0.50
3
= 0.40 | | ! ! ! !
20d 30d ©  5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40
2 pH
3 pH
30d Fig.3 The influence of pH on the growth
20d 35% 3 24D of calli of G. biloba
A
_0.50 20d
£ 0.40F B 24D
\S 0.30 8mg L B
x 0.90x10 "4
o 0.20F
; 30d 20d
= 0.10
P 8mg L B
8 0.000 1I0 ZIO 3|() 40 1.01 ><1074 2 6
Culture time/d 20d 2 4-D
4 8mg L
Fig.4 The time-course of callus growth of G. biloba 30d
10mg L
6 20d 30d
2 2 4D 8mg L
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2 4-D 30d _osofp M: -
Smg L £ 0.64 2 5 4
Q. . [~ I £ =3
=4 e X
S 0.48 I . S
< = K o X ~
3 PAF B oo ~ 2 ~
B -
B 113mg mL ;
= 0.16[
HPLC 5
0.00
PAF 1 2 3 4 5 6 7 8
3.8 p(l’l’lOl mL I—IBA K—KT N—NAA
5 NAA IBA
Fig.5 Effect of NAA and IBA on the growth
of calli of G. biloba
2 2 4-D B
Table 2 Effects of different period of culture supplemented with 2 4-D on the content of GB in calli
4-D Conc. mg L
1 2 4 6 8 10 12
GB X107 % gg
20d 0.11 0.11 0.25 0.29 0.90 0.74 0.46
30d 0.14 0.15 0.29 0.77 1.01 0.96 0.56
3 | (0% 1.20
\ 1.00 - 20d
Table 3 Datasheet of ICs, of callus of root in G . biloba . v
0.80 _ 7
L _
Cone. gmL | 0.2 0.1 0.08 0.06 KC 0.60m M _ g
AR % 36 41 49 56 100 0.40M12 L | L
0.20H 3| P |_ |'
IR % 64 59 51 44 o 00 LA 1H] 1110
ICs 0.07g mL -0.20H 7 _J J J { J
L A
EC of GB 113mg mL -0.40
-0.60 [ =
AR Aggregation rate IR Inhibition rate EC Equivalent —0.80H /¢
concentration - 1.00- || U L 30 d
-1.20 | ] 1 Y 1 4 1
3 1 2 4 6 g8 10 12
Concentration of 2,4-D /(mg/L)
6 24D

Fig.6 The influence of 2 4-D on the
growth of calli in different period
PAF and its content of ginkgolides
1. Growth guantity of calli 3x g glass
HPLC 2.Content of GK 10 *x g g

3. Yield rate of GK 2.5x10 * g glass
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Studies on the Callus Culture of Ginkgo biloba
and its Metabolites-ginkgolides

Yu Rongmin Zhao Honglian Zheng Yuguo Yao Xinsheng Zhang Hui
Shenyang Pharmaceutical University —Shenyang 110015

Abstract The production of Ginkgolides in callus culture of Ginkgo biloba was reported. The affec-
tion of some physical factors and chemical substances on the induction and growth of calli was also in-
vestigated. A biologically quantitative method platelet aggregation induced by PAF and HPLC
were successfully used for the determination of Ginkgolides A and B in all kinds of callus cultures.
The result showed that the content of Ginkgolide B in the callus cultures varies from 0.005% to 0.

01% which is one of the best result for the callus culture of G. biloba in the world.
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