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Advances of alkaline amylase production and applications

Haiquan Yang™?, Long Liu*?, Jianghua Li'? Guocheng Du'?, and Jian Chen??

1 Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu, China
2 School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China
3 National Engineering Laboratory of Cereal Fermentation Technology, Jiangnan University, Wuxi 214122, Jiangsu, China

Abstract: Alkaline amylase is one of alkaline enzymes with optimum pH in the alkaline range, and it could keep stability
and efficiently hydrolyze starch under alkaline conditions. Alkaline amylase finds wide applications in textile, detergent,
pharmaceutical, food and other fields. Alkaline amylases could be produced by alkaliphilic microorganisms. In this work,
the advances of alkaline amylase production and applications were reviewed.
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Table 1  Alkali resistance and heat resistance of alkaline amylase

Source Optimal temperature (°C) Optimal pH Thermal stability (°C) pH stability Reference
Bacillus sp. 50-110 8.0—10.5 <100 6.0—13.0 [8,15]
Bacillus licheniformis 90 5.0—10.0 <70 5.0—10.0 [17]
Bacillus halodurans 50—60 10.0-11.5 <50 9.0-11.0 [4,18]
Alkalimonas amylolytica 50 9.5 <45 8.5—-11.0 [1]
Streptomyces gulbargensis 45 9.0 <45 9.0—11.0 [19]
Bacillus alcalophilus 50 10.0 <40 7.0—11.0 [11]
Bacillus flexus 40 10.0 <60 8.0—13.0 [20]

—: the parameter was not examined in the experiment.
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Table 2 Effects of metal ions on the activity of alkaline amylase

Bacillus  Bacillus Bacillus Alkalimonas Streptomyces Bacillus Bacillus

Sl sp.[%! licheniformis®*” halodurans® amylolytica™ gulbargensis™  alcalophilus™ flexus?®

ca** - £ + - + + -
Na* +

K* - -

Mg?* - - + - - - +
Ag* = =

cu* - - -

I+
|
|

HgZ+ _ _ _ _

Fe®* = - - -
Fe3+ _ _ —

Co** - + - - +

Ni** S S

I+

Cs** -
MnZ 4 - - - - -
SI’2+ _ _
- - - - - - -

B a2+

I+
|
|
|

Pb?* = = -

A|3+ _

+: the ions increased the enzyme activity; —: the ions inhibited the activity of enzyme; *: the ions had no effect on the
enzyme activity. Blank: the ions were not examined in the experiment.
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