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Optimization of corn stover hydrolysis by fed-batch process
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Abstract: High-concentration sugars production from stover is an important perspective technology for the cellulosic ethanol
industrialization. Fed-batch process is an effective way to achieve this goal in the fermentation industry. In this study, based on
fed-batch process, high-concentration sugars were produced from pretreated corn stover by enzymatic hydrolysis. After being
pretreated by the dilute sulphuric acid, the impacts of the ratio of solid raw material to liquid culture, the content of supplementary
materials and the refilling time on the saccharification rate were investigated. Results showed that the initial ratio of solid raw
material to liquid culture was 20% (W/F) and the initial concentrations of enzymes for xylanase, cellulose and pectinase were 220 U,
6 FPU, and 50 U per gram of substrates, respectively. After 24 hours and 48 hours, 8% pretreated corn stovers were added
respectively together with the additions of xylanase (20 U) and cellulose (2 FPU) per gram of substrates. After 72 hours, the final
concentration of reducing sugar was increased to 138.5 g/L from 48.5 g/L of the non fed-batch process. The rate of enzyme
hydrolysis of the raw material was 62.5% of the thoretical value in the fed-batch process. This study demonstrated that the fed-batch
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process could significantly improve the concentration of reducing sugar.

Keywords: corn stover, pretreatment, fed-batch process, enzymatic hydrolysis
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Tablel Main components of corn stover (%, dry basis)

Content
Components
Corn stover Pretreated corn stover
Cellulose 36.3 41.6
Hemicellulose 25.3 18.5
Lignin 18.5 20.7
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Fig. 1 Effects of liquid to solid ratio of 5 on the release of
reducing sugar.
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Fig. 2 Effects of liquid to solid ratio of 6 on the release of
reducing sugar.
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Fig. 3 Effects of feeding loading (W/V) on the release of
reducing sugar.
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Fig. 4 Effects of feeding loading (W/V) and enzymes on the
release of reducing sugar.
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