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Abstract

This research project is aimed to screen for yeast and bacteria capable to produce
xylitol and/or D-arabitol from glucose. Thin layer chromatography (TLC) and high performance
liquid chromatography (HPLC) were used for preliminary screening and determination of sugar
alcohol produced by selected microbes.

From TLC screening, 574 and 999 out of 4,671 and 9,664 bacterial and yeast isolates,
respectively were putatively xylitol and/or D-arabitol producers. The isolates positive by TLC
screening were selected for further analysis of sugar alcohol accumulated in culture broth by
HPLC. Eighteen and five out of 187 bacterial isolates produced xylitol and D-arabitol at low
yield at 0.006-0.12% and 0.004-0.04%, respectively. Whereas 112, 194 and 64 out of 857
yeast isolates were xylitol, D-arabitol or both sugar alcohol producers, respectively. Xylitol and
D-arabitol yield of 0.071-0.344% and 0.542 - 1.464% were produced and accumulated in
culture broth, among 50 and 27 selected yeast isolates, respectively. Pentitol dehydrogenase
and hexose reductase activities were assayed and their activities did not correlate with sugar

alcohol accumulation.



Xylitol production from glucose in 6 selected yeast strains (BK32-10-20, SB27-09-13,
SS26-09-08, NR23-09-32, SS26-09-29 and NR20-09-22) were cultured in limited aeration
condition at 28, 30 and 32 °C. It was found that the first 5 isolates produced xylitol at 0.2-
0.87% whereas xylitol accumulation was drastically reduced or absent if they were cultured in
the medium containing 5% glucose and 5% glycerol. NR20-09-22 produced only D-arabitol at
28 and 30 °C in medium containing glucose and mixture of glucose and glycerol, respectively.
All 6 selected yeast strains efficiently converted 50% xylose in the medium containing 1%
glucose to xylitol at the yield of 26.7-47.6% (w/v). Identification of NR20-09-22 and NR20-09-21
which are xylitol and D-arabitol producers, respectively suggested that they were C. tropicalis.
Another yeast isolate, BK32-10-20 (xylitol producer) was identified as Kodamaea ohmeri. From
the above study, it is suggested that optimization of culture condition and their substrates might
lead to increasing xylitol and/or D-arabitol production from either glucose, xylose and their

mixture.
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