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Digoxin Production by Using Biotransformation in
Digitalis lanata Cell Suspension Cultures

Kim, Hye-Kyoung, Hee-Jeon Hong and Dong-1l Kim*

Department of Biological Engineering, Inha University, Incheon, Korea

Abstract — For the production of digoxin by using biotransformation in suspension-cultured Digita-
lis lanata cells, a two-stage culture process was optimized. Modified Murashige and Skoog medium
was used for growth in the first stage and the cells were transferred to glucose solution for
the production of digoxin from digitoxin via biotransformation in the second stage. When the
cells were cultivated for 10 days in the growth period, 12B-hydroxylation capacity was the best.
It was found that the optimum amount of digitoxin as substrate was 400 mg/l with initial cell
density of 21%. Maximum productivity was achieved 5 days after transfer of cells to production
medium. Sucrose and fructose provided similar digoxin yield as that in glucose, and 6% was proved
to be the best glucose solution. Most of the components of modified MS medium except phosphate
reduced the efficiency of digoxin formation. Besides, peptone and beef extracts inhibited 12B-hyd-
roxylation, while promoting glucosylation. Finally, it was apparent that light enhanced the formation

of digoxin significantly.
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Table 1. Chemical structures of digitoxin and its deri-
vatives
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N o
RE/A/ A
=3 R, R, R;
Digitoxin H H H
Digoxin H H OH

Purpureaglycoside A
Deacetyllanatoside C
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Glucosyl H H
(zlucosyl H OH
Glucosyl CH; H

Lanatoside C Glucosyl CH; OH
a-acetyldigitoxin H CHj; H
a-acetyldigoxin H CH; OH
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Fig. 1. Digitoxin biotransformation by suspension cultu-
res of Digitalis lanata in 8% glucose solution,
Digitoxin was added 3 days after the transfer of cells
from growth medium to production medium,

[, Digitoxin; W, Digoxin; 2, Deacetyllanatoside C; A,
Purpureaglycoside A
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Fig. 2. Comparison of digitoxin biotransformation in
modified MS medium and 8% glucose solution.
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Fig. 3. Effect of components of modified MS medium
on digitoxin biotransformation.

Control, pure 8% glucose solution; N, 20.6 mM NH,
NO;{‘*‘ 19.3 mM KNOJ, P, 2.5 ITIM KHgPOq, Mg 1.5
mM MgSQ,-7H,0; Ca, 3.0 mM CaClL-2H.O; Fe, 0.05
mM  FeSQ, - 7H.Q; Vitamin, 2.0 mg/l glycine+ 100.0
mg/l myo-inositol +0.5 mg/l nicotinic acid+0.5 mg//
pyridoxine- HCI+0.1 mg/! thamine'HCL Symbols are
the same as those in Fig. 2.
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Fig. 4. Effect of initial cell density on digoxin yield
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Fig. 5. Effect of substrate concentration on the produc-
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Fig. 6. Effect of period in growth medium on digoxin
yield.
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Fig. 7. Effect of the addition time of digitoxin on biot-
ransformation in production medium.
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Fig. 8. Production of digoxin in various sugar solutions.
Concentration of each sugar was 8%(w/v), Mixture was
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Fig. 9. Effect of glucose concentration on digoxin yield.
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nsformation.

A, coconut water; B, malt extract; C, banana powder;

D, yeast extract; E, peptone; F, beef extract. Symbols
are the same as those in Fig. 2.
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Fig. 11. Effect of light on digitoxin biotransformation.
Light was illuminated only after the cells were trans-
ferred into production medium. Symbols are the same
as those in Fig. 2.
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