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Abstract

Statement of the Problem: There is increasing interest in the valorization
of the wastes generated by the food industry, also as a consequence of
the new developments in process engineering and the resulting
byproducts. Agricultural food wastes are mainly composed of sugars,
fibers, proteins, and minerals, all compounds of potential industrial
interest. Due to the large availability and richness in components of these
raw materials, a great interest was focused on their reuse, both from an
economical and environmental points of view (1-4). The aim of this study
was to bioconvert these waste into biethanol.

Methodology & Theoretical Orientation: Three different fermentation
processes were used to obtain bioethanol from agricultural food waste
by Saccharomyces cerevisiae: direct fermentation (DF) followed by
enzyme addition; separate hydrolysis and fermentation (SHF);
simultaneous saccharification and fermentation (SSF). Moreover, since
ethanol production is dependent on glucose concentration but also on
specific nutrients, such as trace elements, vitamins and nitrogen often
poor in agricultural waste, the fermentation media were supplemented
according with Tropea et al. 2016 (5).

Findings: The main sugars, calculated on initial dry biomass revealed that
the fermentation medium was primarily composed of celluloses, pectic
substances and hemicelluloses. DF gave rise to an EY of 0.07%, due to
soluble glucose utilization by yeast. After enzyme addition to the
medium, the fiber started to be digested and the ethanol yield rose to
3.4%, corresponding to a 86% of TY. Tests carried out in SHF and SSF
gave rise to 3.7% and 3.9% of EY, corresponding to 89% and 96% of
TY respectively, calculated on a dry matter basis.

Conclusion & Significance: The significant amount of carbohydrate-rich
materials disposed of in agricultural foodwaste makes this substrate an
interesting source for ethanol production by S. cerevisiae with particular
focus on fermentation carried out in SSF mode.
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Figure 1. Bioethanol production flowchart and fermentation parameters.
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