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Abstract:   

Food waste (FW) is defined as "raw or cooked food discarded at any point of the food production and 

supply line, encompassing manufacturing/production, distribution, wholesale/retail, food service and 

household preparation" [1]. The efficiency in food production/processing/consumption is unlikely to 

increase up to the point where FW is completely eliminated. Therefore, the disposal of inevitable FW 

should be oriented for the generation of additional value. Food waste is mainly composed of 

carbohydrates, proteins, fats, among other functionalised compounds [2]. These can be used as substrate 

in biochemical processes, such as dark fermentation (DF), for the production of energy vectors, electricity 

and chemical precursors for bioplastics [3]. 

This study evaluated FW conversion through DF and tested the effect of adding a H2-producing 

microorganism as process biocatalyst. The FW samples were prepared and characterised as described 

previously [4]. Batch fermentations were performed in a 1.65 L bioreactor, operated at 37 °C, pH ≥ 5.5, 

containing 100 g of FW (20 g/L total sugars) [4]. Clostridium butyricum DSM 10702 was added as 

biocatalyst (5% v/v) under non-sterile conditions, and the cumulative H2 production reached 1.7 L/L, with 

a H2 productivity and production yield of 146 mL/L.h and 37.5 mL/g, respectively. However, the 

cumulative H2 production decreased by 60.5% over the sterile fermentations. To overcome this problem, 

by reducing the sample contamination and enhancing the effect of the biocatalyst addition, a stage of FW 

pretreatment by microwave, acid addition, or microwave and acid was introduced.. The result was a 

decrease of 43, 49 and 68% c.f.u., respectively, of the pretreated vs untreated FW sample. The most 

effective pretreatment was applied to FW and the H2 production was compared. The performed study aims 

to improve the efficiency and possible scalability of FW biochemical conversion, keeping pretreatment 

conditions (handling/processing) simple enough to be perform at the household level. 
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