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Fig. 1 GC-analysis of sample after reaction
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Table 1 Effect of (R)-oxynitrilase sources

on the enzymatic reaction

Table 3 Effect of substrate concentration

on the enzymatic reaction

Source of (R)-oxynitrilase t/h Conversion/% ee% ¢(Substrate)/(mmol*L™) V,/(mmol+L"+h™") ¢h Conversion/% ee%
Prunus salicina 24 99 99 7 0.60 22 66 >99
Almond 35 99 99 14 1.78 22 99 >99

Prunus japonica 90 99 99 21 2.61 22 99 >99
Loquat 96 98 92 28 3.59 22 99 99
Substrate: 56 mmol/L  acetone cyanohydrin + 28 mmol/L 42 4.84 22 90 98

acetyltrimethylsilane; oxynitrilase seed: 0.5 g
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Table 2 Effect of crude enzyme diameter size

on the enzymatic reaction

Crude enzyme .
Vo/(mmol+L'*h™) ¢h  Conversion/% ee%

diameter/mm

More than 0.9 2.46 22 99 98
0.45~0.9 3.00 22 99 99
0.3~0.45 3.60 22 99 99
0.2~0.3 3.54 22 98 98

Substrate: 56 mmol/Lacetone  cyanohydrin + 28 mmol/L

acetyltrimethylsilane; Prunus salicina seed: 0.5 g
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Table 4 Effect of the ratio of acetone cyanohydrin

to acetyltrimethylsilane on the reaction

Molar ratio of acetone
cyanohydrin to Vo/(mmol*L'*h™) sh Conversion/% ee%

acetyltrimethylsilane

1:1 2.03 30 75 >99
201 2.60 24 99 >99
301 2.94 24 99 99
4.1 322 24 99 97
501 3.28 24 99 96

Substrate: Acetone cyanohydrin+21 mmol/L acetyltrimethylsilane;

Prunus salicina seed: 0.5 g
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Table 5 Effect of the enzyme concentration

on the enzymatic reaction

p(Enzyme)/(g*L™") V,/(mmol-L'*h™) h Conversion/% ee%

26.1 1.04 24 95 99
43.5 2.35 24 99 99
60.9 2.62 24 >99 >99
87.0 2.63 24 >99 >99
104.3 2.63 24 99 99

Substrate: 42 mmol/L  acetone  cyanohydrin + 21 mmol/L

acetyltrimethylsilane.
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Table 6 Effect of substrate structure

on the enzymatic reaction

Substrate t/h Conversion/% ee%
Acetyltrimethylsilane 8 70 >99
24 >99 >99

3, 3-dimethyl-2-butanone 8 NR NR
48 NR NR

NR = No reaction was detected. Substrate: 42 mmol/L acetone

cyanohydrin + 2 1mmol/L ketone; Prunus salicina seed: 0.5 g.
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(R)-Oxynitrilase From Prunus salicina Catalysed Synthesis of
(R)-Ketone-cyanohydrin by Enantioselective Transcyanation”

LIU Sen-Lin"*, ZONG Min-Hua?
(" College of Life Science, Shenzhen University, Shenzhen 518060, China;
2 Department of Biotechnology, South China University of Technology, Guangzhou 510640, China)

Abstract The synthesis of optically active (R)-ketone-cyanohydrin catalyzed by (R)-oxynitrilase from Prunus
salicina seed meal vig enantioselective transcyanation of acetyltrimethylsilane with acetone cyanohydrin in the
water/organic solvent biphasic system was studied by GC analysis on a chiral B-Cyclodextrin Column. The effects
of different (R)-oxynitrilase sources, diameter size of crude enzyme, substrate concentration, the ratio of two
substrates, enzyme concentration and substrate structure on the enzymatic enantioselective transcyanation were
investigated systematically. The results showed that (R)-oxynitrilase from Prunus salicina could efficiently catalyze
enantioselective transcyanation of acetyltrimethylsilane with acetone cyanohydrin. The optimal diameter size of
crude enzyme, concentration of acetyltrimethylsilane, ratio of acetone cyanohydrin to acetyltrimethylsilane and
crude enzyme concentration were 0.3 ~0.45 mm, 21 mmol/L, 2 . 1 and 60.9 g/L, respectively. (R)-oxynitrilase
from Prunus salicina could not accept 3, 3-dimethyl-2-butanone as substrate, while both high substrate conversion
and high product ee% were obtained with its silicon counterpart acetyltrimethylsilane as the substrate. Under the
optimal conditions, both acetyltrimethylsilane conversion and enantiomeric excess of the product were above 99%.
These results demonstrated that the silicon atom in substrate served as a more effective atom than the carbon atom
to enhance the activity of this enzyme.

Key words Prunus salicina, (R)-oxynitrilase, (R)-ketone-cyanohydrin, enantioselective transcyanation
DOI: 10.3724/SP.J.1206.2010.00147

*This work was supported by grants from The National Natural Science Foundation of China (20376026) and National Science Foundation of
Guangdong Province(31349).

**Corresponding author.

Tel: 86-755-26534149, E-mail: liulsl@szu.edu.cn

Received: March 24,2010  Accepted: July 22,2010



