Abstract

lonic liquid (IL) has been used in biorefinery process of lignocellulose biomass due to its
excellent properties in pretreatment to improve the enzymatic saccharification of lignocellulose
in environmental-friendly manner. However, the major drawback of IL is the residual IL in
hydrolysis reaction greatly reduce cellulase activities. In this project, three salt-tolerant bacterial
strains, L2, D2 and D3, that previously isolated and identified to be Bacillus spp and Halomonas
spp in our lab were aimed to be applied in biorefinery process with IL-consolidated process. The
characterization and identification experiments on these homemade cellulases were conducted.
The IL tolerance tests showed that L2, D2 and D3 could retained their activities to hydrolyze
different cellulose and lignocellulose substrates in range of 80%-90% in 2.0 M IL condition, while
efficiencies of commercial cellulase were reduced to only 20%-30% in ~1.6 M IL condition. The
comparative enzyme kinetic study of commercial and homemade cellulase based on Km and Vm
in IL environment suggested the superior properties of homemade cellulase. The one-pot IL-
consolidate process of conversion of rice straw to sugars were set up, and these homemade
cellulase could perform better than conventional commercial cellulase for 5, 3 and 10 times.
The mixed cellulase cocktails of L2, D2 and D3 were also formulated based on Lattice design
with CMC, avicel and cellobiose substrates as representative of endoglucanase, exoglucanase and

B-glucosidase to achieve the maximum of sugar yields. Interestingly, the mixed cellulase cocktails
showed synergistic effect by improvement of sugar yields for 7.31%, 0.55% and 50% in CMCase,
avicelase and cellobiase, respectively, suggesting the success of cocktail formulation. To validate
cocktail formulation, the biogas production experiments were set up to monitor the effect of
cocktail formulation, and it showed that the accumulated biogas was increased 1.32 times

compared to control condition. In summary, the properties of cellulases produced from our salt-
tolerance bacteria have good potential for application in "one-pot" biorefinery process using IL in

the future.
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