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Pentose sugars as a fermentation substrate: From waste to plate

Megan H Hargreaves
Queensland University of Technology, Australia

Lignocellulosic materials, such as sugar cane bagasse, a waste product of the sugarcane processing industry, agricultural
residues and herbaceous crops, may serve as an abundant and comparatively cheap feedstock for large-scale industrial
fermentation, resulting in the production of marketable end-products. However, the complex structure of lignocellulosic
materials, the presence of various hexose and pentose sugars in the hemicellulose component, and the presence of various
compounds that inhibit the organisms selected for the fermentation process, all constitute barriers that add to the production
costs and make full scale industrial production economically less feasible. Our study was conducted in order to screen naturally
occurring microorganisms for their ability to utilize pentose sugars such as those present in sugar mill industrial waste. A
large number of individual bacterial strains were screened from hemi-cellulose rich material collected at the Proserpine and
Maryborough sugar mills (Queensland, Australia), notably soil samples from the mill sites. Several strains of bacteria from the
actinomycetes group were found to be pentose-capable. Pentose degrading microbes are very rare in the environment, so this
was a significant discovery. Previous research indicated that microbes could degrade pentose after genetic modification but the
microbes discovered in this research were able to naturally utilize pentose. Using high performance liquid chromatography
(HPLC), it was found that all of the organisms produced arginine and cysteine after utilization of the pentose substrates alone.
In addition, one strain produced alanine and glycine.
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