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Abstract 

Redox potential, known as oxidation–reduction potential 

(ORP), not only indicates the environmental redox capacity, but also reflects the 

microorganisms metabolic activity. It can be monitored and controlled online for more 

efficient fermentation operation. In the past decade, we focused on building a redox potential 

control platform including 1) strain modification by the genetically engineered strains that 

harbor specific redox potential–regulated genes, and 2) process engineering by using 

bioelectrical reactors, reagent supplementation, or sparging gases. With these tools, in the 

starch-based ethanol fermentation under very-high-gravity (VHG) condition, the 

redistribution of carbon flux and improved tolerance of Saccharomyces cerevisiae were 

observed. Besides, in lignocellulose-based ethanol production, the reactive oxygen species 

(ROS) caused by diverse stresses was removed under intracellular and extracellular redox 

potential regulation, which consequently conferred yeast tolerance to inhibitors accumulated 

during pretreatment of lignocellulosic biomass. Finally, another ethanol producing strain 

Zymomonas mobilis was also investigated under different redox potential-controlled 

conditions. This bacteria not only showed the similar response as yeast in metabolic flux 

change and enhanced tolerance, but also was able to producing electricity along with ethanol 

production, which exhibited the predictable value in bioenergy generation. Redox potential 

control could be employed to optimize metabolic flux and improve stress tolerance of cells 

for robust ethanol production, therefore the benefits from the development of new redox 

potential-controlled fermentation technology are anticipated.  
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