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Comparison of Strain Performance in Fed-batch Fermentation of Hydrolyzates
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An organism for production of fuel ethanol from lignocellulosic hydrolyzates should have a high inhibitor tolerance and be able to convert monomeric sugars in the hydrolysate. In the present work five different strains of Saccharomyces cerevisiae were studied: CBS 8066 – a widely used laboratory strain, commercial bakers yeast, TMB 3000 – a strain isolated from a spent sulfite liquor fermentation plant, TMB 3006 - a genetically modified strain based on TMB 3000, and TMB3400 – a genetically modified strain based on another industrial strain. The aim was to compare the strain specific fermentative capacity to further understand the inhibition caused by the hydrolysate. Furthermore, the ability of the genetically modified strains – expressing XR, XDH and XK – to ferment xylose in a hydrolyzate medium was also investigated.

The ability to ferment hydrolyzates was highly strain specific also in fed-batch cultures. With TMB 3000 and TMB 3006, respectively, the average ethanol productivity was increased by as much as 69-75% compared with CBS 8066. A likely explanation to this difference is that TMB 3000 and TMB 3006 have a higher ability to convert the inhibitors present in the hydrolysate. Therefore growth inhibition does not occur and a decrease in ethanol productivity is avoided. Enzyme activity measurements and fermentation with growth-arrested cells supported this hypothesis. The two strains expressing enzymes that enable xylose fermentation consumed part of xylose present in the hydrolyzate and fermented it to ethanol. 

