Valorisation of food and agricultural waste into sustainable biosurfactant and aviation fuels
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ABSTRACT

Sustainable management of food waste (FW) is essential for reducing environmental burdens and advancing the circular bioeconomy. Sophorolipids (SLs), as high-value biosurfactants, offer a promising route for FW valorisation. However, current waste-based SL production is constrained by multiple bottlenecks, including high energy consumption, biological limitations, and inefficient downstream processing. In the first park of the talk, we will address the green and sustainable production of SLs using various food waste streams as feedstock. Various strategies for optimising the production process, including the selection of food waste streams, improvements in fermentation and separation techniques, and comprehensive environmental and economic assessments. 
The second part of the talk will focus on the production of sustainable aviation fuels (SAFs). Enzymatic hydrolysis of pretreated lignocellulose biomass generated C6 sugars and C5 sugars for microbial fermentation. The resultant 2,3-BDO is a key intermediate for synthesizing iso-alkanes. Various fermentation strategies such as in-situ Fibrous Bed Bioreactor (isFBB) via cell immobilisation on low-cost agricultural residues using Klebsiella pneumoniae PM2 will be covered in this talk.
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