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Project title : Protease Production from Agricultural Residues Using Aspergillus oryzae

in Solid-State Fermentation
Investigator : Assistant Professor Dr. Jarun Chutmanop
E-mail Address : fengjrc@ku.ac.th

Project Period : 2 years

The investigation of proteases production from solid-state fermentation with Aspergillus oryzae
in the packed- bed bioreactor was separated into 2 parts. The first part, the study was carried out to
find the optimum condition in the laboratory scale. From the comparison between 100% wheat bran

and rice bran of using 0.3% dry weight of A. oryzae spore, the result showed that the 100% rice bran

gave the highest protease activity of 1410.65 U-g_1 dry solids during 84 hours. However, at the 100%
rice bran tended to have substrate agglumeration leading to the substrate surface area reduction
particular in the large scale solid-state fermentation. Therefore, this work was studied the optimum

mixtures ratio of wheat bran and rice bran was investigated. It was found that the highest protease

activity (~1300 U-g_1 dry solids during 96 hours) was obtained from the mixed substrate of wheat bran
and rice bran ratio of 25:75 dry weigh at the moisture content of 50%.

The second part, the best condition in the laboratory scale was applied to the 50 liter packed
bed bioreactor. Expectedly, for non-aerated condition, the heat accumulation in the substrate bed was
a serious problem for protease production. The forced aeration through the bed was thus required to
better attain enzyme production with this type of solid-state fermentation. The inlet air flow velocity was
then varied to 0.05, 0.10 and 0.15 ms_1 to minimize heat accumulated. In this study the protease
production in the packed bed with inlet air flow and non-aerated was compared. The results showed

that fungi could grow better with the inlet air flow condition. Therefore, the obtained highest protease

production was 713.57 U'g_1, at the inlet air flow of 0.10 ms'1 at the 96 hours of fermentation. This
maximum protease production is 2.43 times higher than non-aerated condition. The humidifiers which
increasing air humidity was introduced into the fermentation system to prevent drying of the substrate,

at the air flow of 0.10 ms'1. It was found that the moisture content of substrate increased 39 % at the

60 hours and the maximum protease activity of substrate was increased to 893.93 U-g_1 at the 96

hours of fermentation.
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