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Fig. 1 Reaction time course of the asymmetric synthesis
of chiral cyanohydrin catalysed by ( R)- oxynitrilase from
benzaldehyde and hydrogen cyanide
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Table 1 Effect of acetic acid on enzymatic reaction

V' (Acetic acid) t=6h t=12h

/ul pH Conversion/ % ee%  Conversion/ % ee%

0 6.4 62 87 82 86
50 4.9 69 95 87 93
100 4.7 84 97 87 95
150 4.5 86 98 88 98
200 4.3 84 98 87 97
300 4.0 80 98 86 97
400 3.7 78 98 86 97
500 3.5 74 98 86 97

reaction medium: 10 ml diisopropyl ether: substrate: benzaldehyde; ¢

=25¢C.
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Table 2 Effect of organic solvents on enzymatic reaction

Ether  Diisopropyl
Toluene Cyclohexane Hexane

actale ether
lgP 0. 68 1.9 2.5 3.0 3.5
v/ mmok L™ "+h™! 6 84 55 30 31
tih 12 12 24 24 24
Conversion/ % 9 88 54 26 27
ee G0 96 98 96 91 90

reaction medium: 10 ml organic solvent, 150 K] acetic acid; substrate:

benzaldehyde; t= 25T,
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Fig. 2 Effect of water activity enzymatic reaction

reaction medium: 10 ml (|iisnpm|1y| ether, 150 Bl acetic acid;

substrate: benzaldehyde; 1= 25C. # #: conversion;
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Table 3 Effect of temperature on enzymatic reaction

t/C  p/mmolL”"h"' t/h Conversion/ % ee%
0 15 48 > 99 > 99
5 21 48 > 99 > 99
10 28 48 98 99
15 32 48 97 99
25 67 24 88 98
35 80 12 79 96
50 100 6 65 92

reaction medium: 10 ml diisopropyl ether, 150 Hl acetic acid;

substrate: benzaldehyde; water activity: 0. 86.
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Table 4 Effect of substrate structure on enzymatic reaction

Substrate t/h Conversion/ % e
benzaldehyde 48 > 99 > 99
prhydroxy benzaldehyde 68 64 96
pr anisalclehyde 91 82 97
phenylpropionaldehyde 70 88 96
ir butyie aldehyde 48 95 98
ir hexanal 75 72 96
- octoic aldehyde 120 33 68
furural 48 94 98

reaction medium: 10 ml diisopropyl ether, 150 Bl acetic acid; water

activity: 0. 86; t= 07T,
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Study on the Asymmetric Synthesis of (R) -Cyanohydrins Catalysed by
(R) -Oxynitrilase from Almond in Micro- aqueous Phase’

LIU SerrLin, ZONG MimrHua™~ , TU Ran, ZHOU Fan

( Department of Biotechnology, South China University of Technology, Guangzhou 510640, China)

Abstract Asymmetric synthesis of ( R) -cyanohydrins from aldehydes and hydrogen cyanide using (R) -
oxynitrilase from almond in micro- aqueous phase was studied by GC chiral analysis. Reaction time, content of
acetic acid, reaction medium, water activity, reaction temperature and substrate structure all had remarkable
effects on the reaction. (R) -oxynitrilase from almond accommodates a wide variety of aromatic, heterocyclic
and aliphatic aldehydes. Benzaldehyde was found to be the best substrate for the (R) -oxynitrilase from almond. At
low temperature O~ 5°C, both conversion rate and enantiomeric excess of the product were above 99% .
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