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Optimization of Producing o — amylase from Spent Brewing Grains
under Solid-state Fermentation by Aspergillus Oryzae
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Abstract

For the optimal activity of a — amylase from spent brewing grains (SBG) by Aspergillus oryzae
NRRL 6270 in solid-state fermentation (SSF), the optimization of three parameters (fermentation
temperature, initial substrate moisture and inoculum size) was carried out using the Box-Benhnken
response surface methodology (RSM). By analyzing the response surface plots, the optimum range of
fermentation temperature, initial substrate moisture and inoculum size for obtaining over
6 342.60 U/g o — amylase activity were in 29.15~35C, 68% ~71.26% and 2.6 < 10°~1.38x 10’
spores per gram dry substrate, respectively. By solving the regression equation and also by analyzing
the response surface contour plots, the optimal process conditions were determined: under conditions of
temperature, 32.96°C ; initial substrate moisture, 71.04% and inoculum size, 1.0 X 107 spores per
gram dry substrate, the prediction of a — amylase activity was 6 581.63 U/g, the above conditions
would be 32C, 71% and 1.0 X 107 spores per gram dry substrate, respectively. In this situation, the
maximum predicted a — amylase activity was 6 445 U/g. The experimental data under various
conditions have validated the theoretical values.
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Tab.1 Level and code of variables chosen for

Box-Benhnken design
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Tab.2 Box-Benhnken design matrix along with
the experimental and predicted values of
o — amylase activity
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1 -1 -1 0 5116 5177

2 1 -1 0 3816 3745

3 -1 1 0 4429 4499

4 1 1 0 6507 6 445

5 -1 0 -1 4634 4240

6 1 0 -1 4625 4364

7 -1 0 1 5067 5328
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11 0o -1 1 5024 4683
12 0 11 5 641 5336
13 0 0 0 6 356 6 342
14 0 0 0 6273 6 342
15 0 0 0 6415 6 342
16 0 0 0 6 345 6342
17 0 0 0 6 324 6 342
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Tab.3 ANOVA for the fitted quadratic polynomial model

for optimization of o — amylase activity
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Tab.4 Results of regression analysis of a full second-order

polynomial model for optimization of o — amylase activity
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2223 -201.50 179.68 .26 0.299 1
23 —428.80 175.13 6.00  0.0442
3 —946.80 175.13 29.23  0.0010
3 -1001.30 175.13 32.69  0.0007
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Fig.1 Three-dimensional plot and corresponding contour plot of a — amylase activity

vs. fermentation temperature and initial substrate moisture

AR ’%
sy ,«F ““&\‘

%’.’.c \\ \\\\\\ AR

Q‘ ‘\\ N \\\ §\\\\ )

.‘» :‘ ‘ \ \\}‘\\ \\\\
‘

»}IIHII.JQ /EC
P2 TR RN S8 BRI o —VE A I I 4 1 o v ] B A e kI
Fig.2 Three-dimensional plot and corresponding contour plot of a — amylase activity

vs. fermentation temperature and inoculum size
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Fig.3 Three-dimensional plot and corresponding contour plot of a — amylase activity

vs. initial substrate moisture and inoculum size
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