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Optimization of enzymatic hydrolysis process for cellulose in distiller’s grain waste
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Abstract: The optimum technological parameters for enzymatic hydrolysis of cellulose in distiller’s grains waste
(DGW) are explored to realize the comprehensive utilization of DGW resources.Taking the yield of fermentable sugars as
the evaluation index,the influences of pretreatment conditions ( solid-liquid ratio,sulfuric acid volume fraction , treatment
temperature , and treatment time) and enzymatic hydrolysis conditions ( enzyme addition amount) on the enzymatic
hydrolysis of cellulose in DGW are respectively investigated through single factor experiment.On this basis, both neural
network analysis and genetic algorithm are employed to optimize the enzymatic hydrolysis process. As a result, the
optimum parameters for enzymatic hydrolysis of cellulose in DGW are as follows: solid-liquid ratio is 1:10 (w/v),
sulfuric acid concentration is 7% (v/v) ,temperature is 170°C ,time is 40 min,and enzyme dosage is 23 FPU-g™'.Under
these conditions, the total amount of fermentable sugars obtained by cellulose hydrolysis is 19.77+0.56 g-L™",and the
yield is 88. 97%.Additionally, total yield of solvent ( butanol,ethanol,isopropyl alcohol ,and acetone) is 1. 56 gL' when
the enzymatic hydrolysis solution as carbon source is conducted for butanol fermentation.

Key words: distiller’s grain waste; enzymatic hydrolysis of cellulose; process optimization; neural network

analysis; butanol fermentation
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