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Optimization of Fermentation Conditions for Thermostable a-Amylase Production by Recombinant Pichia pastoris
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Abstract: The methanol-induced expression of thermostable a-amylase in a recombinant Pichia pastoris strain with the
thermostable a-amylase gene of Bacillus licheniformis that had been constructed in our previous work was investigated during
shake flask cultivation. A 4-variable linear regression design was used to explore the effects of 4 main cultivation conditions such
as induction time, methanol amount, pH and inoculation amount on the expressed activity of thermostable a-amylase. A regression
model describing the relationship between them was established. It was found that the optimal fermentation conditions were
96 h cultivation at an inoculation amount of 150 mL/100mL and a shake speed of 200 r/min in the presence of 0.5% methanol,
resulting in a thermostable « -amylase activity of 217.2 U/mL.
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Table 1 Coded values and corresponding actual values of the fermentation conditions tested in linear regression design

Zi(X) Zy 5 S h Zo PR IR L /(r/min) Zs RS N 1% Za $ERh R /(mL/100mL)
Zi(—1) 72 200 0.5 150
Z5(1) 96 240 1 100
Z5(0) 84 220 0.75 125
Aj 12 20 0.25 25
ELITYNY X1 = (21— 84)/12 Xo =(Z> — 220)/20 Xs =(Zs — 0.75)/0.25 X =(Z:— 125)/25
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Fig.1 Effect of inoculation amount on the activity of thermostable
a -amylase
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Fig.2 Effect of methanol amount on the activity of thermostable
a -amylase
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Fig.3 Effect of pH on the activity of thermostable a -amylase
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Fig.4 Effect of induction time on the activity of thermostable
a -amylase
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Table 2 Linear regression design matrix and results
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Table 3 Significance analysis for each regression coefficient in the
established regression model

I H Xi X2 Xs Xa
I UH 8 8 8 8
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A 22775 A 3.251 0.361 5.281 15.401
i g it 25.010 2.779 40.625 118.471
WEE 0.05 0.25 0.05 0.01
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