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Biotransformation is the transformation of a substance A 
(substrate) to a substance B (product) using a biocatalyst 
( I ) .  There are no principal differences in the outcome of a 
chemical reaction whether i t  was carried out with an inor- 
ganic, organic, or biocatalyst. However, an  advantage of the 
biocatalyst is its high stereospecifity and regioselectivity. 
Biocatalysts are enzymes produced by or isolated from mi- 
croorganisms, plant cells, and animal cells. 

The ao~lication of microoreanisms or tissue cultures for 
carrying&t the controlled ch&nical reactions on a prepara- 
tive scale binds the eaD between organic chemists and bio- 
~ - ---- ~.-. 

The common aquatic weed. S ~ i r o d e l a  oligorrhiza (Lem- 
naceae), is an ideai bibcatalyst f i r  biotransfo&ations in the 
undergraduate chemical laboratory. The use of the whole 
plants enables one to overcome the standard difficulties 
caused by the specific techniques required for cultivation of 
tissue cultures (2, 3) and is obviously safer than the use of 
microorganisms (4). 

The obiective of this exoeriment is to use the abilitv of 
~p i rode ld  oligorrhiza (duckweed) to convert the seconiary 
hydroxyl moieties into ketone groups (5,6) ,  using l-pheny- 
lethanol(1) and testosterone (2) as substrates, as illustrated 
in the reactions, 

Also other species (many called duckweed) in the family 
Lemnaceae would nrobablv be effective in carrvine out this " " 
biotransformation, as indicated by separate experiments us- 
ing Lemna minor and Wolffia arrhiza. 

The experiment described here is a part of a bioorganic 
chemistry laboratory program at  the Pedagogical University 
in Opole. It is performed in our laboratory without isolation 
of the reaction products, which are determined by thin-layer 
or gas-liquid chromatography, using commercially available 
reagents as reference materials. 

The stereoselectivity of the oxidation of (RS) l-phenyl- 
ethanol can be confirmed by the preparative separation of 
reaction product 3 and unreacted substrate 1 and determi- 
nation of specific optical rotation of the latter. 

The onlv disadvantaee of this exoeriment is that  two 
weeks are needed to complete the reaction, and thus it has to 
be carried out in two steps. The lenpth of the ex~eriment.  
however, can be tailored-to match tKe time avaiiable; stu: 
dents may be assigned all or Dart of the stem as described 
under ~ i ~ e r i m e n t a l ,  or the instructor pro&de either the 
nutrient medium or the fully developed culture of plants. 

Experlmenial 

Preparation of the Nutrient Medium 
The nutrient medium adapted for cultivation of cultures used 

directly for biotransformation was prepared according to Ballard (7) 
and contained: 0.25 g Ca(HzP0&. H20; 0.44 g KC1; 0.493 g MgSOI. 
7Hz0; 1.635 g Ca(NO&. 4H20; 1 mL Gorham's microelement salu- 
tion; and 0.5 mL of chelate solution in total volume of 1.0 L. The 
Gorham's microelement solution was prepared by dissolving 2.86 g 
HzB08; 1.79 g MnClz .4H20; 0.1 g ZnClz; 0.08 g CuSOd. 5H20; and 
0.4 g ( N H ~ ~ M O O ~ ~ .  4Hs0 in 500 mL of distilled water. 

The chelate was obtained by dissolving 3.0 g of sodium ferrate 
EDTA in 100 mL of distilled water. 

For cultivation of parent strain the nutrient was additionally 
enriched with L-asparagine (200 mgiL) and glucose (10 gL). 

The nutrient medium was autaclaved in 120 O C  for 10 min (a 
pressure cooker may be used in place of an autoclave). 

Growing of the Plant 
Nutrient (100 mL) in 250-mL conical flasks was inoculated with 

three to five plants from the parent strain (in our case the clone 
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