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F1. XRER. SERTNEEHERESHNEL
Table 1. Conversion of phenylalanine, ornithine and hyoscyamine to scopolamine

vk b T FUH AR #f0%

Precursors Growih rate Hyoscy. cont. Scopo. cont. Conver. rate(%

(mM)  (dry wi. mg/day/ 1) (mg/g. dry wt.) (mg/g. dry wis) g. dry wi. flask

HEREARS $10.82 0.185 0.199 .9 4.0

Pheny.

B 5 223.29 0.181 0.185 0.3 1.2

Ornithi,

HEEER 1 193,86 0.182 0.182 1.7 0.0

Hyoscy.

oy 0 200,97 0.187 0,177 0.0 0.0

Control
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Table 2. Fffect of actidione on conversion of phenylalanine, ornithine and hyoscyamine to scopolamine

BIRES K WEWBEE AEFBTR LIRS
Precursors Growth rate Hyoscy. cont. Scopo. cont. Conver. rate(%)
M)  (dry wi. mg/day/ 1) (mg/g. dry wto) (mg/g. dry wt.) 4, dry wt. flask
HWEMS 99,63 0.190 ) 0.280 6.8 -1.2
Pheny .
Hem 5 113.43 0.185 0,251 4.9 ~ 1,2
Ornithi,
WER 1 121,64 €.182 0,210 10.9 - 6.0
Hyoscy.
it 0 148.73 6,170 0,158 — —
Control
M GE® IR 200,97 0.197 0.177 0.0 0.0

Mormal culture
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3. BEFRREINERIR. SERNEEHAELEFREESROEM
Table 3. Effect of nutritive absence on conversion of phenylalanine, ornithine and

hyoscyamine to scopolamine

i ERER KEWSE REFEBER iR
Precursors Growth rate Hyoscy. cont. Scopo. ‘cont. Conver. rate(%)
(mM) (dry wt. mg/day/ 1) (mg/g. dry wt.) (mg/g. dry wt.) g. dry wt. flask
EHERS 185.36 0,188 0.277 6.6 1.2
Pheny.
LE® 5 195.75 0,181 0,250 4.8 1.2
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BEME 1 190,14 0.183 0.261 27.4 6.0
Hyoscy.
* 0 200.14 0.180 0.160 - —
Control
ME (ERER) 216,22 0.178 0.178 0.0 0.0

Normal nutritive
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Fig. 1. Possible metabolism pathway of tropane alkaloids in plant cells
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BIOTRANSFORMATION OF PHENYLALANINE, ORNITHINE AND
HYOSCYAMINE TO SCOPOLAMINE IN THE SUSPENSION
CULTURE OF ANISODUS ACUTANGULUS CELLS

Zhehg Guangzhi, He Jingbo and Wang Shiling

(Kunming Institute of Botany, Academia Sinica)

Abstract When the suspension cultures of Anisodus acutangulus were sup-
plemented with precursors of either phenylalanine, ornithine or hyocyamine,
‘phenylalanirie was found to be most effective in promoting both the cell growth
and its conversion to scopolamine, The growth rate of the cultures adding
phenylalanine as precursor was 50. 2% higher than that without phenylalanine
and the ratio of conversion was 4,0% '

Upon addition of actidione at the concentration of 30 ppm to the two-week-
61dycu1tures, protein synthesis was inhibited, Under such conditions, although
the ratio of conversion from various precursors to scopolamine in the cells was
increaéed marked1y> in terms of gram dry weight, the total scopolamine produ~

ction per culture flask actually was decreased due to the fact that cell growth
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was strongly inhibited by actidione, resulting on lower dry weight yield of sco-
polamine than the control,

Cell cultures supplimented with three precursors that were allowed to grow
for two weeks and then nutritionally depleted had lower ccll growth rate than
the control, but their conversion rate from precursors to scopolamine was ac—
tually increased significantly, especially in the case where addition of hyoscya-
mine and depletion of nutrition were done at the came time, Under such con-
ditions, the conversion rate from hyoscyamine to scopolamine was as high as
27.4% . These findings showed that the rate of conversion from precursors to
scopolamine could be raised while reducing the production (culturing) cost may
be applied beneficially to scopolamine production on industrial scale,

Key words Biotrasformation; Anisodus acutangulus; Suspension culture



