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B ¥ # 20%

1 BHERHBFHREKHER
Table 1 The effect of inoculation on the growth of suspension cell

Cell weight/(g/L)FW 20 40 60 80
Culture time of highest biomass/d 24 21 15 12
Growth index 7.2 5.1 3.4 1.2

2.0 BEFARMHEKRE

A I2TR ERXEHNSERGEFRHREEREE
HELBE2dEAFAR A KR, BIXak(4,5130E, 8
HERTHREY REAESBERHERN 3~ dNEHRE
K MR EDERSE D EANRAERSE, EZWE

4 55 7% 40 I 6 B AR B 1 FE D 18d.
20

Cell fresh wt/(g/40mL)
S

12 15 19 21 24 27
Culture time/d

1 EXEOSFHEMERBR
Fig.1 The time-course of growth in cell suspension culture from embryo

0o 3 6 9

20

w

Cell fresh
weight/(g/40mL)
=

w

0() 36 9 12151921 24 27
Culture time/d
B2 ERFAEE ML 2%

Fig.2 The time-course of growth in cell suspension culture from stem

23 EMEHBEAFENEAELSWRRHOBE

ERTEBRE TSP R SRR Rk
&.E?ﬁiﬁ(mymol-m"-s")Fi%?%BﬁﬁMﬂﬁéﬁﬁ,Ei
HETHRE XL PHSENKRELX(E3.4), ¥F
FAXEEGTEFNBRFARPEIHERNEARLED
A G 25 R R BT R Y 5 4 1 K T R e
HHARLERERA(X2),
2.4 HRMHMWEAREKPHER

EMREFHERD REDRENWO TS, T AR
B (cell aggregates) , L R FM B P MM, M HH KK
WA MM E #TE K (36 3), AR R/ B i A K o
BN 5, R AN AR A R, T 0.5mm B9 AR
HE K.

H3 BERaREFHNBEEZR

Fig.3 Cell suspension cultures in chloroplasts inside cell

Ha4 H3PHAMEE
Fig.4 Enlarged(400 x )cells of Fig.3, the arrow show different color

22 BEXENHETARAHEXECBHARDEARLANEARNIEN
Table 2 The effect of chl. Cont. on the terpene lactone accumulation in embrye derived suspension cell

Light levell'(p'mol‘m’z's’l) Dark 24 40
Color of suspension culture Yellow Yellowish green green
Chl.(a + b)/(pg /1g) FW" 10.71x 0.113 17.12 £0.715 21.02¢ 0.541

Growth index” 4.7 + 0.4]12 4.3 £ 0.628 4.2 +0.235
Bilobalide/{ mg /g)DW 0.09% 0.118 0.521
Ginkgolide A/(mg /g)DW 0.294 0.100 0.358
Ginkgolide B/{mg/ g} DW - * 0.316 0.518

* each value is the mean + SD of 3 - 5 separated experiments.
# % “ — "means cannot be determined

F 3 SRR SR AR E K 0 8 AR
Table 3 The effect of subculture frequency on the size of cell aggregates subculture frequency

Number of subculture . 3

4 6 8 10

Size of cell aggregates/mm <{.5

0.5-1.0

1.0~1.5 1.5~2.5 2.5~3.5

2.5 BRARHAMNKXMIHEAELESHRRHEN

6MEY FARIAPHBEZMRFEOEANELEHH

HENSRFAEHER .M AR B(Ginkgolide B , & #F GKB)
OHEHZE <2mm B/ ARHATRE HE <1 mm fY 41 A
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A& BB 0T A ) 0.437 mg/g DW; T > 3mm 9 40 i B
FUA B % 7 B (Bilobalide, ] ¥ BB) #1875 4 & A( Ginkgolide

7 0O cell aggregates
6 derived from stem
W cell aggregates
derived from
embryo

i
T

Growth index
-

[ = B
T T

30-50 >50
The size of cell aggregates/mm
B #ffFBdEBFHEANADHERERHER
Fig.5 The effect of cell aggregates size on the growth index
of suspension cell cultured 18d
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Terpenelactone

bt
[

>5 35 1-2 <t <0.2
The size of cell aggregates/mm
Eo Hrok¥ore FMME K DIHPH
BHARLEAPERNER
Fig.6 The effect of aggregates size on terpene lactone accumulation
in embryo derived suspension cell

BH7 AEBAN0.2 mm MEEXFA/ABRA (100x );B ERAN 1.5mm(25x );C HEAN 3.5mm MR RN AREGEDH(10x),
KWk rnMBHR WL REERRBLANR
Fig. 7 A:Suspension cell aggregates derived from embryo with size near 0.2mm;B: Histological section of cell aggragates with size about 1.5mm( stained

with safranine O-fast green,25 x },long arrow show parenchyma cells, short arrow show senile or lignified cells; C: Histological section of cell aggregates
with size about 3mm( stained with safranine O-fast green, 10 x ) 5 top right comer is the enlarged cell
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Fig.8 The eflect of explant on the terpene lactone accumulation in cell
aggregates < Imm (A) and 3 ~ 5Smm{B)
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Studies on the Cell Growth Differentiation and Terpene Lactone Accumulation
in Ginkgo biloba Cell Suspension Cultures

MO Xiao-Iu HUANG Xue-Lin"
The School of Life Sciences  SUN YAT-SEN University ~ Guangzhou 510275  China

Abstract To provide supports for Ginkgo biloba cell engineering for production of Terpene lactones Ginkgolides and bilob-
alide the cell suspension were established from calli induced from zygote embryos and stems of 30-day-old seedlings respective-
ly. The relationship between cell growth differentiation and the terpene lactone accumulation in these suspension cultures were
investigated. HPLC determination indicated that the ginkgolide B was found in the embryo derived cell suspension cultures at
0.044% of cell dry weight and this result was the first time reported in this study. The accumulation of terpene lactone in the
suspension cultures derived from both the embryo and seedling stems are effected by the level of the cell differentiation. The
ginkgolide B was only found in small cell aggregates in the size smaller than 2mm and the highest level of ginkgolide B was ac-
cumulated in cell aggregates in the size smaller than Imm however the cell aggregates in the size bigger than 3mm could only
produced bilobalide and ginkgolide A. In the same size aggregates of the suspension cultures the terpene lactone accumulation is
strongly effected by the source of the explant. When the size of cell aggregates was in less than Imm the concentration of bilob-
alide ginkgolide A and B in the cell suspension cultures derived from the embryos was 2 1.4 and 0.56-fold respectively

higher than that of cell cultures derived from seedling stems.

Key words Terpene lactone ginkgolides cell differentiation cell suspension culture  Ginkgo biloba
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