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Abstract

The rapid growth in agro-industrial sector has led to the increase of various industrial by-
products and has caused disposal problems as well as environmental pollution. Therefore, the
main objective of this research was to convert these by-products into higher value-added product
such as xylitol by fermentation.

Eight industrial by-products including corn cobs, corn fiber, the outer and inner husks of
pepper seed, dried longan shell, sawdust from mango wood, coconut debris and coconut fiber
were preliminary investigated for proximate analysis. The results judged from the higher contents
of carbohydrates (ca. 80-93%) revealed that corn cobs, sawdust from mango wood and coconut
fiber have the highest carbohydrate contents. Since coconut debris has not widely been utilized, it
was also chosen to be studied in this research. Prior to acid hydrolysis, all chosen four samples
were subjected to delignification using 10% (v/v) NH,OH. It was found that 30-40% of lignin
could be reduced. However, as analysed by HPLC, the amounts of glucose and xylose obtained
from delignified hydrolysates did not suggest much different when compared to those from the
non-delignified ones. It would therefore appear that delignification treatment might be

unnecessary.



Samples were hydrolysed using 0, 1, 3, 5 and 7% (v/v) H,SO, with a ratio of 1:15 (g
sample: mL acid) at 100°C for 1 hour and hydrolysates were determined for glucose and xylose
contents. Results indicated that 3% H,SO, was most appropriate for hydrolysis of both corn
samples and yields of glucose and xylose from corn cobs and corn fiber were 9.72+0.86 and
9.91£0.51% (w/w) and 3.46+0.14 and 10.70+0.12% (w/w), respectively. While those from the
coconut debris and coconut fiber were 5% H,SO, and the contents of glucose and xylose were
0.22+0.12 and 2.53+0.33% (w/w) and 5.56+0.15 and 5.28+0.50% (w/w), respectively. However,
toxic substances simultaneously formed during acid hydrolysis such as furan derivatives and
phenolic compounds could inhibit yeast fermentation. It was thus necessary to remove these
compounds before fermentation. Data shown that removal of toxic compounds by anion-exchange
resin was more appropriate than activated charcoal adsorption.

The influence of different glucose: xylose ratios in YM media was also investigated for
xylitol fermentation by Candida tropicalis ATCC 9968 at 30°C, 110 rpm and 60 hours and
determined xylitol content by HPLC. It was found that incorporation of glucose and xylose of 2:1
demonstrated the maximum yield of xylitol 2.26+0.011 g/L. Hydrolysates obtained from four by-
products samples were treated with resin and together with glucose and xylose addition of 2:1
before fermentation with the same conditions as above. It was apparent from the results calculated
based on the conversion efficiency of yeast that hydrolysates from corn cobs, corn fiber, coconut
debris and coconut fiber could yield xylitol contents of 4.12+0.16, 3.51+£0.41, 8.12+2.49 and
3.26+0.0042 g/L, respectively. Furthermore, xylitol-containing solutions were then subjected to
partial purification with activated charcoal adsorption, evaporation and freeze drying in order to
obtain a more purified and higher concentrated products.

It can therefore be concluded that there clearly seemed to be possible to produce the xylitol
from corn cobs, corn fiber, coconut debris and coconut fiber as industrial by-products using yeast

fermentation.



