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Abstract (300 word limit)
Food waste is a global problem, causing significant environmental harm and resulting in substantial economic losses globally. Bread is the commonly wasted food in the developed world and presents a severe problem for majority of the European nations. It is the second most wasted food in the UK after potatoes, with the equivalent of 20 million slices of bread thrown away daily. Bread is a starchy material and rich and clean source of easily extractable fermentable sugars – this is in direct contrast to lignocellulosic feedstocks where harsh physical, chemical and/or enzymatic pretreatment processes are required for release of fermentable sugars. Most food wastes and by-products in the UK including bakery waste are treated through AD processes that fail to harness the full potential of these wastes. The presence of clean and high-quality fermentable sugars, proteins and other nutrients in bread make it an ideal substrate for generating chemicals, fuels, bioplastics, pharmaceuticals, and other renewable products through microbial fermentations. We suggest potential applications for recycling bread waste into its chemical building blocks through a fermentative route where a circular biorefining approach could maximize the resource recovery and environmental savings and eliminate waste to as close to zero as possible. Acidic and enzymatic saccharification of BW was carried out resulting in the highest glucose release of 75 and 97.9 g/L which is 73.5 and 95.9% of theoretical yield, respectively. The obtained sugars were fermented into ethanol initially in shake flask followed by scale up in bioreactor in batch and fed-batch mode. In the fed-batch mode of cultivation, the maximum ethanol titers of 111.3, 106.9, and 114.9 g/L with conversion yield and productivity of 0.48, 0.47, and 0.49 g/g, and 3.1, 3.0, and 3.2 g/L. h was achieved from pure glucose, glucose-rich acidic and enzymatic hydrolysates, respectively. Further to improve the process economics, the solid residues after acidic and enzymatic hydrolysis of BW along with respective fermentation residues obtained after the ethanol production were pooled and subjected to anaerobic digestion. The solid residue from ABW+FR, and EBW+FR yielded a biochemical methanation potential of 345 and 379 mL CH4/g VS, respectively.
.
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