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Scheme 1 Synthesis of (R) -o-chloromandelic acid by whole cells of Alcaligenes faecalis CGMCC 1. 2006
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Table 1 Screening of (R)-selective arylacetonitrilase-producing strains

Strain Yield/ % ee /%
Alcaligenes faecalis CGMCC 1. 767 58.3 44.6
Alcaligenes faecalis CGMCC 1.2006 83.8 73.0
Alcaligenes faecalis CGMCC 1. 924 35.0 41.9
Alcaligenes faecalis CGMCC 1. 7686 41.8 40.8
Alcaligenes faecalis CGMCC 1. 1799 48.5 54.0
Alcaligenes faecalis CGMCC 1. 1837 68.0 44.2

Reaction mixture (2 mL) contained 30 mmol/L o-chloromandelonitrile, 16.7 mg dry weight cells, 100 mmol/L KPB (pH 8.0) ,
30 C, 160 r/min, 24 h
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Table 2 Effect of cosolvents on activity and enantioselectivity of Alcaligenes faecalis CGMCC 1.2006 arylacetonitrilase

Cosolvent/ (10% , v/v) Relative activity/ % ee/ %
Control 100 73.0
Methanol 81.5 91.4
Ethanol 61.0 94.5
2-propanol 50.0 9.6
1-butanol 0 -
Acetone 89.6 84.3
DMSO 115 76.3
Acetonitrile 83.8 91.2

Reaction mixture (2 mL) contained 30mmol/L o-chloromandelonitrile, 10% (v/v) cosolvent, 16.7 mg dry weight cells, 100
mmol/L KPB (pH 8.0). 30 C, 160 r/min, 30 min. 100% activity corresponded to 40 pmmol/min + g dew
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Fig. 1 Effect of methanol concentration on the activity
( ®) and enantioselectivity () of Alcaligenes faecalis
CGMCC 1.2006 arylacetonitrilase
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Table 3 Effect of non-ionic surfactants on activity and enantioselectivity of Alcaligenes faecalis

CGMCC 1.2006 arylacetonitrilase

Surfactant /(1% , v/v) Relative activity/ % ee /%
Control 100 91.4
Tween-20 127 72.4
Tween-80 138 76.0

Triton X-100 144 68.7
Plysurf 101 81.7

Reaction mixture (2 mL) contained 30 mmol/L o-chloromandelonitrile, 10% (v/v) methanol, 1% (v/v) surfactant, 16.7 mg
dry weight cells, 100 mmol/L KPB (pH 8.0). 30 °C, 160 r/min, 30 min. 100% activity corresponded to 32.6 wmmol/min -

g dry weight cells
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Fig. 2 Effect of o-chloromandelonitrile concentration on the
yield (@) and ee () of (R) -o-chloromandelic acid. Re-
action mixture (2ml) contained 10-100 mmol/L o-chloro-
mandelonitrile, 10% (v/v) methanol, 16.7 mg dry weight
cells, 100 mmol/L. KPB (pH8.0). 30 C, 2 h, 160 r/min
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Fig. 3 Effect of cell concentration on the on the yield ( 4)
and ee () of (R)-o-chloromandelic acid. Reaction mix-
ture (2 ml) contained 30 mmol/L o-chloromandelonitrile ,
10% (v/v) methanol, 2.8-22.3 mg dry weight cells, 100
mmol/L. KPB (pH8.0). 30 °C, 2 h, 160 1/min
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Fig. 4 Effect of pH on the activity ( 4 ) and enantioselectivi-
ty () of Alcaligenes faecalis CGMCC 1. 2006 arylacetoni-
trilase. Reaction mixture (2ml) contained 30mmol/L o-
chloromandelonitrile, 10% (v/v) methanol, 16.7 mg dry
weight cells, 100mmol/L buffer (pH3.0-11.0). 30 °C, 30
min, 160 r/min. 100% activity corresponded to 58. 8
pmmol/min -+ g dry weight cells
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Fig. 5 Effect of temperature on the activity ( 4) and enanti-
oselectivity () of Alcaligenes faecalis CGMCC 1. 2006
arylacetonitrilase. Reaction mixture (2 ml) contained 30
mmol/L o-chloromandelonitrile, 10% (v/v) methanol, 16.
7 mg dry weight cells, 100 mmol/L. KPB (pH8.0). 20-60
°C, 30 min, 160 r/min. 100% activity corresponded to 138
pmmol/min -+ g dry weight cells

30 100
B X—X—=X—X—X—=X—Xx—X
25
./ ’\‘——’\0/‘ 80
= 20
= 4 60
é ®
=S 15 + g
g e
£ it 4 40
£ 10
<
2 .
&)
.l \ 20
A A———A&
0 ! 1 = :‘A‘AhA—A 0
0 1 2 4 5

3
Reaction time /h
P 6 415U MBI A AR A (R) -8 S8 et B IR 14 FRF [1]
Fig. 6 Time course of ( R)-2-chloromandelic acid production
from o-chloromandelonitrile. Reaction mixture (2 ml) con-
tained 30 mmol/L o-chloromandelonitrile, 10% ( v/v)
methanol, 16. 7 mg dry weight cells, 100 mmol/L KPB
(pH8. 0). 30 °C, 160 r/min. o-chloromandelonitrile
(M), (R)-o-chloromandelic acid ( @), o-chlorobenzalde-
hyde ( A), ee (X)
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Fig. 7 Fed-batch production of ( R)-o-chloromandelic acid
from o-chloromandelonitrile. Reaction mixture (20 mL)
contained 30mmol/L o-chloromandelonitrle, 10% ( v/v)
methanol, 100 mmol/L KPB (pHS8.0), 167mg dry weight
cells. 30 °C, 160 r/min. 30 mmol/L o-chloromandelonitrle
was fed at the indicated time intervals. o-chloromandeloni-
trile (M), (R)-o-chloromandelic acid( 4 ) , 2-chlorobenz-
aldehyde ( A)
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Table 4 Production of ( R)-o-chloromandelic acid from o-chlorobenzaldehyde plus cyanide by

Alcaligenes faecalis CGMCC 1.2006

(R)-2-chloromandelic acid

Yield/ % ee/ %
Control 85.6 92.1
+10% (v/v) Methanol 89.5 98.6

Reaction conditions; reaction mixture (2 ml) contained 30mmol/L o-chlorobenzaldehyde, 30 mmol/L KCN, 16.7 mg dry weight

cells, 100 mmol/L. KPB (pHS8.0), 30 °C, 160 r/min, 24 h
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Preparation of ( R) -o-Chloromandelic Acid Via
Dynamic Kinetic Resolution of o-Chloromandelonitrile
by Whole Cells of Alcaligenes faecalis CGMCC 1. 2006

XU Hong-mei, HE Cong-lin, XIONG Wen-juan, WEI Yan-chan, XIA Shi-wen "
(School of Bioinformatics, Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: Alcaligenes faecalis CGMCC 1.2006 with higher arylacetonitrilase activity and moderate enantioselectivity
towards o-chloromandelonitrile was screened from six microbial strains belonging to Alcaligenes faecalis. The regula-
ting effects of reaction medium on both activity and enantioselectivity of arylacetonitrilase were studied. The addi-
tion of water-soluble co-solvents such as methanol into the reaction medium decreased the activity of arylacetoni-
trilase, but enhanced the enantioselectivity significantly. Addition of non-ionic surfactants possessed the reverse
effects. The effects of reaction conditions such as substrate concentration, cell concentration, pH, temperature and
reaction time on the activity and enantioselectivity of arylacetonitrilase were also optimized systematically. Under the
optimal reaction conditions, the fed-batch production of ( R)-o-chloromandelic acid was attained with 32.2 g/L
productivity within 22 h, in 82.4% yield and 93.1% ee. With o-chlorobenzaldehyde and potassium cyanide as the
substrates, (R)-o-chloromandelic acid was also produced in 89.5% yield and 98. 6% ee.

Key words: arylacetonitrilase ; Alcaligenes faecalis CGMCC 1.2006 ; o-chloromandelonitrile; (R)-o-chloromandel-

ic acid; dynamic kinetic resolution



