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Improving biological control of
industrial bioethanol
fermentations by using
Saccharomyces cerevisiae's
own weapons
Motivation
Microbial contaminations are a major problem in industrial bioethanol
processes, leading to significant economic losses that can reach 20-30% of
the final product-cost. Lactic acid bacteria and Brettanomyces bruxellensis
are the main contaminants of bioethanol fermentations, affecting
Saccharomyces’ performance and decreasing ethanol yields and
productivity. Several treatments with chemicals (e.g. acids or ammonia) and
antibiotics are currently used to combat these undesirable microorganisms.
However, these treatments can affect Saccharomyces’ performance and put
disposal waste problems. Therefore, there is a definitive need to find
alternative biocontrol agents for bioethanol fermentations. Recently,
members of the present research team found that Saccharomyces
cerevisiae secretes a natural biocide (named saccharomycin) during
alcoholic fermentation that is active against B. bruxellensis and lactic acid
bacteria. Thus, the motivation of the present project is to explore the
biocontrol potential of this newly-found biocide.

Objectives
The main goal of the present project is to improve biological control of fuelethanol fermentation processes by exploiting Saccharomyces’ own
weapons. With this goal the following strategy will be used:
 Construction of genetic modified Saccharomyces strains to over-produce
the natural biocide (saccharomycin)
 Use of the genetic-modified strains as starters of bioethanol
fermentations performed with agro-industrial residues and evaluate
their biocontrol effect on the contaminants;
 Evaluate the ability of the agro-industrial residues as raw-materials to
produce the newly-found biocide (saccharomycin) in large scale.
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The strategy of the project will be to construct industrial (wild) strains of
Saccharomyces genetically modified to over-express saccharomycin and to
evaluate their ability to prevent the development of undesirable contaminants
when used as starters in bioethanol fermentation processes. The natural biocide
will be also produced and purified in amounts that will allow testing its potential
as an alternative biopreservative for use in different processes involving ethanol
fermentations.

