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The biotechnological production of xylitol has gained significant attention as an
environmentally friendly and easily manageable alternative to chemical production
methods. In this current work, the focus was on isolating xylitol-producing yeast strains
from various sources in Thailand. The rationale behind using yeast in xylitol production
lies in its ability to achieve high yields, making it a preferred choice for many previous
studies. The screening process involved isolating a total of 36 yeast strains and
subjecting them to xylitol production tests using enriched medium containing xylose
and peptone. The outcome of this screening led to the identification of 10 yeast strains
that exhibited the best xylitol production capabilities. Further characterization of these
strains revealed that they belonged to three species: Candida tropicalis, Meyerozyma
carpophila, and Meyerozyma guilliermondii. To optimize the xylitol production
process, various parameters of pretreatment were investigated. These included solid
and liquid ratios, acid concentrations, residence temperature, and time. The results
showed that by pretreating green coconut husk (GCH) with 9% dilute H,SO, at 120 °C
for 20 min, a maximum xylose concentration of 28.65 ¢/L was achieved from 12% GCH.
To ensure efficient xylitol production, the GCH hydrolysate underwent detoxification
with 3% activated carbon for 1 h. The subsequent fermentation process in a
5-L bioreactor using the fed-batch mode demonstrated the high potential of
M. guilliermondii C511C for xylitol production. It yielded an impressive 28.19 + 0.46 g/L
of xylitol with a yield of 0.70 g/¢ when supplemented with 3 g/L yeast extract, 2 ¢/L
KH,PO,, 5 ¢/L glucose, and 2 g/L (NH,),SO, at 30 °C, pH 5.5, and 300 rpm of agitation
after 96 hours of fermentation time. Comparing this biotechnological approach with
chemical processes, it become evident that the former offers significant advantages.
The simplified fed-batch fermentation process for xylitol production from xylose-rich
hydrolysate not only vyields considerable quantities of xylitol but also avoids the

complexities and environmental hazards associated with chemical methods.



Furthermore, the use of M. guilliermondii C511C,which demonstrated excellent
xylitol production capabilities, is noteworthy for its non-pathogenic nature.
This characteristic is particularly important from a safety standpoint, as it ensures that
the production process does not pose any health risks to the personnel involved.

Additionally, the modified process developed in this study, optimized for
upscaling, presents a promising solution to mitigate the pollution problem caused by
green coconut husk in the beverage industry. By utilizing green coconut husk as a
carbon source for xylitol production, this work offers an innovative approach to valorize
agricultural waste and reduce its environmental impact.

In conclusion, the results of this study showcase the high potential of
biotechnological xylitol production using M. guilliermondii C511C. The simplicity of the
fed-batch fermentation process, the non-pathogenic nature of the selected yeast
strain, and the effective utilization of agricultural waste as a feedstock underscore the
significance of this research in sustainable bioprocess engineering. The findings of this
study hold promise for the development of eco-friendly and economically viable
xylitol production methods, contributing to a greener and more sustainable future.
However, further research and optimization studies are encouraged to explore the full

potential of this approach and facilitate its integration into industrial applications.
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