
32O/8 7 Enzymatic Transformation of Lanatoside A 767 

Arch. Pharm. (Weinheim) 320, 767-768 (1987) 

Selective Enzymatic Transformation of Lanatoside A 
Selektive enzymatische Umsetzung von Lanatosid A 

Mihajlo StankoviC* and Siniga Djordjevik 

* Faculty of Technology, University of Nii. and Pharmaceutical and Chemical Works ,,Zdravlje" 

Received March, 27th, 1987 
16 000 Leskovac, Yugoslavia 

The transformations of the cardiac glycosides lanatoside A, B and C can be performed 
enzymatically with digilanidase (P-glucosidase) and acetyl-esterase from plant, animal 
or microbial In this paper the transformation with enzymes from plant 
sources (barleycorns, hemp- and flax-seed) as well as with a comercial preparation of 
biocellulase (Biocon GmbH Kolbemoor) was investigated, wich has not been used for 
this purpose yet. The enzyme preparations used were prepared by our procedure? 
From the investigation of the degree and products of enzymatic hydrolysis of la in 
aqueous suspension (37 O; enzyme preparation: substrate = 8: 1 ; pH 6.8-7.0; 48 h) it 
was established that the selective biotransformation of la to acetyl-digitoxine (lb) and 
digitoxine (lc) occured with the enzyme preparation from flax-seed and the comercial 
biocellulase, respectivelly. The other two enzyme preparations investigated had signifi- 
cantly less activity (three to four times) and were not selective, i. e. a mixture of lb and 
lc was obtained (table 1). 

The kinetic investigation of the enzymatic hydrolysis and the change of the enzyme 
activity during the hydrolysis under optimum conditions showed that the maximum 
degrees of hydrolysis of la with the enzyme preparation from flax seed and with biocel- 
lulase (65 % and 68 %, respectivelly) were obtained after 48 h. 
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Tab. 1: Products and grades of biotransformation of l a  

1c:lb Grade biotrans- Enzyme 
preparations formation (%) Products 

Biocellulase l c  68 0 : 100 
65 100: 0 From flax seed l b  

From barley seed l b  + l c  15 80: 20 
From hamp seed l b  + l c  15 51:  49 
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lb and l c  were separated from l a  using column chromatography (alumina; chloro- 
form and chloroform/MeOH 1 : 1). According to their physico-chemical properties 
(m.p.; [a]*B; UV- and IR-spectra: colour reactions) the produced glycosides lb and lc  
correspond to the standards of these substances. 

Experimental 
Preparation of enzyme: By our procedures) 

Choice of selective enzyme preparation and investigation of conditions and kinetics of enzymatic transfor- 
mation 
The enzyme preparation and la (50 mg) were suspended in water and incubated by varying the parame- 
ters of enzymatic transformation (pH, temp.. quantity of enzyme preparation, reaction time). The reac- 
tion products la were extracted with chloroform/MeOH (4:l; 10 ml) and the extracts were evaporated 
to dryness. The contents of lb, lc and la were determined by TLC followed by a spectrophotometric 
method6,7). 

Preparative production of Ib and le 
Enzymatic hydrolysis of la (5 g) was performed under optimum conditions using the enzyme preparation 
from flax seed and biocellulase. The glycosides were extracted from the reaction medium with chloro- 
form/MeOH (4: l), and the solvents were evaporated in vacuo. The glycosides were separated by column 
chromatography with alumina and chloroform to eluate lb and lc or using chloroform/MeOH (1:l) to 
eluate la. The fractions were analyzed qualitatively by TLC6, ’). The separated glycosides were recrystal- 
lized from MeOH. 
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