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Exploration of sustainable, renewable and green energy sources has gained immense momentum during recent years in view of ever-growing world demand for energy, finite reserves of fossil fuels-the major energy source, and grave environment concerns. Lignocellulosic biomass (LB), the most abundant natural resource on earth may potentially be exploited for production of biofuels like bioethanol and others, especially for sustainably fuelling the transportation sector. But recalcitrance of LB necessitates its ample pretreatments for release of polysaccharides. Most of the available pretreatment approaches are cost and energy intensive, and cause loss of sugars and production of inhibitors. Recently ionic liquid (IL) based pretreatment has emerged as an environmentally-friendly and effective still approach for pretreatment of LB.  Due to their environmentally-benign characteristics ILs are termed as ‘green solvents’. The current study presents the application of ionic liquid (1-ethyl-3-methylimidazolium methane sulphonate [Emim][MeSO3]) for pretreatment of Parthenium hysterophorus biomass, its saccharification by in-house developed enzyme cocktail, and finally fermentation of sugars to bioethanol under consolidated bioprocess. Pretreatment process variables (biomass loading, temperature and incubation time) were optimized by Design of Experiment, and an enhanced sugar yield (40.1%) was obtained after enzymatic saccharification of pretreated biomass with IL-stable cellulase and xylanase enzymes from an IL-tolerant fungal isolate Aspergillus aculeatus PN14. Physicochemical analysis of surfactant assisted IL-pretreated biomass was examined by SEM, FT-IR, XRD, and 1H NMR analysis to get molecular insights into ultrastructural changes in the biomass upon pretreatment. Through understanding of pretreatment-induced alterations in biomass may help developing customized pretreatment regimes for LB conversion.
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