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Operational

no Enzyme Source Biocatalyst form mode Application Reference
Whole cells (both Ac.
1 Acidovorax facnlscc?lri]?raEnssﬁ‘zmzwg Glycolic acid from 123
a facilis 72W . glyconitrile
entrapped in
carrageenan
Whole cells (both Ac. Stirred-tank
facilis and Es. batch
Acidovorax coli transformant) reactor
b o entrapped in alginate using Xolvone® production 96-98
facilis 72W : .
(cross-linked with acetate
glutaraldehyde  and buffer (pH
polyethyleneimine) 7.0) at 30 °C
Es. coli transformant
expressing 72W  Stirred-tank
Acidovorax nitrilase entrapped in batch (E)-2-Methyl-2-butenoic
c facilis 72W alginate (cross-linked reactor acid from (E,Z)-2-methyl- 929
with  glutaraldehyde using water 2-butenenitrile
and at 30 °C
polyethyleneimine)
Stirred-tank
Es. coli transformant regitt((:) r:
d Acidovorax expressing 72W usin Production of Gabapentin 101
facilis 72W nitrilase entrapped in acetatg intermediate
alginate p rer (oH
7.0)at 30 °C
Whole cells entrapped
Alcaligenes in alginate (cross- E;;Ch m$<r21i<: Hydrolysis of
faecalis ATCC linked with buffegr (pH mandelonitrile  to (R)- 122
8750 glutaraldehyde and 7.5) at30p°C mandelic acid
polyethyleneimine) -
Batch mode
Whole cells entrapped Ezlf?gr '(I'r:_s|
Alcaligenes in alginate (cross- 8.0) at37r‘)’C Hydrolysis of
b faecalis ATCC linked with With water- mandelonitrile  to  (R)- 134
8750 glutaraldehyde and miscible mandelic acid
polyethyleneimine) organic
solvents

4 3-cyanopyridone
5 nicotinic acid



S, Enzyme Source
no

Alcaligenes

c faecalis ATCC

8750

Alcaligenes

d faecalis ATCC

8750

3 Pseudomonas

a putida MTCC

5110

Pseudomonas

b putida MTCC

5110

4 Bacillus

pallidus Dac521

5 Bacillus

a pallidus Dac521

b Bacillus
pallidus Dac521
Bacillus

c

pallidus Dac521

Biocatalyst form

Recombinant nitrilase
adsorbed on alumina

CLEAs of purified
recombinant nitrilase
cross-linked with
glutaraldehyde  and

polyethyleneimine

Whole cells entrapped
in alginate

CLEAs of purified
recombinant nitrilase

Whole cells entrapped
in alginate

Whole cells entrapped
in sol—gel

Whole cells entrapped

in sol—gel

Whole cells
immobilized in
polysulfone
membranes

Operational
mode

Stirred-tank
batch
reactor
using
phosphate
buffer  (pH
7.3)at 30 °C

Stirred-tank
batch
reactor
using
phosphate
buffer  (pH
7.5)at 30 °C

Stirred-tank
batch
reactor
using  Tris
buffer  (pH
7.0)at 30 °C

Batch mode
using
phosphate
buffer  (pH
7.3)at37 °C

Batch mode
using
phosphate
buffer  (pH
7.0) at 60 °C

Batch mode
using
phosphate
buffer  (pH
7.2)

Batch mode
using
phosphate
buffer  (pH
7.2) at60 °C

Batch mode
using
phosphate
buffer  (pH
7.2)at45 °C

Application

Production of hydroxy-
methionine derivatives

Hydrolysis of
mandelonitrile  to  (R)-
mandelic acid

Hydrolysis of
mandelonitrile  to  (R)-
mandelic acid

Hydrolysis of
mandelonitrile  to (R)-
mandelic acid

Hydrolysis of 3-
cyanopyridine to nicotinic
acid

Benzonitrile degradation

Fumaronitrile hydrolysis

Benzonitrile hydrolysis

Reference

93

128

135

129

136

132

137

138



- Enzyme Source
no

Pseudomonas
6 fluorescens EBC
191

7 Streptomyces sp.

Alcaligenes sp.

8 ECU0401
9 Fusarium
solani O1

10 Arabldo_p3|s
thaliana

Arabidopsis

thaliana

11 Rhodococcus
rhodochrous
Aspergillus

12 niger K10
13 Bacillus

subtilis ZJB-063

Biocatalyst form

Oxygen resistant
CLEAs of purified
recombinant nitrilase

Whole cells entrapped
in agar

Whole cells entrapped
in carrageenan (cross-
linked with
glutaraldehyde  and

polyethyleneimine)
CLEAs of  crude
nitrilase  cross-linked
with dextran
polyaldehyde

Purified recombinant
nitrilase  immobilized

on Eupergit® C resin

Recombinant nitrilase
immobilized on silica

nanoparticles

Whole cells
immobilized in a bio-
electro membrane
reactor

Partially purified

nitrilase adsorbed on
butyl sepharose

Whole cells entrapped
in alginate

Operational
mode

Batch mode
using
phosphate
buffer  (pH
7.5)at 20 °C

Batch mode
using
phosphate
buffer  (pH
7.4) at50 °C

Batch mode
using
phosphate
buffer  (pH
7.5)at 30 °C

Continuous

stirred
membrane

reactor
using  Tris
buffer  (pH
8.0) at45 °C

Batch mode
using
phosphate
buffer  (pH
8.0) at 35 °C

Batch mode
using
phosphate
buffer  (pH
7.8) at 30 °C

Continuous
mode using
Tris-borate
buffer  (pH
8.0) at 30 °C

Continuous
mode using
Tris  buffer
buffer  (pH
8.0)at 35 °C

Batch mode
using
phosphate
buffer  (pH
7.0)at 30 °C

\-

Application
Hydrolysis of
mandelonitrile  to  (R)-

mandelic acid

Hydrolysis of acrylonitrile
to acrylic acid

Glycolic acid from
glyconitrile

Hydrolysis of 4-
cyanopyridine isonicotinic
acid

Hydrolysis  of  various
aromatic nitriles
Hydrolysis of 3-
cyanopyridine to nicotinic
acid

Benzonitrile hydrolysis to
benzoic acid

Hydrolysis of
cyanopyridine derivatives

Hydrolysis of p-
methoxyphenylacetonitrile
to p-methoxyphenylacetic

acid

Reference

130

124

139

131

140

133

141, 142

143

144



Operational

Enzyme Source Biocatalyst form
mode

Application Reference

Batch
reactor with
an

Whole cells ultrafiltration
Acinetobacter sp. immobilized in an Hydrolysis of ibuprofen
membrane

AK226 ultrafiltration devi . nitrile to (S)-ibuprofen
evice in
membrane
water  (pH
controlled at

8.0) at 30 °C

14 145

Stirred-tank

bi-phasic

batch

reactor

Alcaligenes sp. Whole cells entrapped using
ECU0401 in alginate glycine-
NaOH buffer

(pH 8.0) and

toluene  at

45 °C

Hydrolysis of
mandelonitrile  to  (R)- 146
mandelic acid
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