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XEH Microbial Xylitol Production from Various Hemicellulose
Hydrolyzates by the Yeast Candida Magnoliae
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» Xyiitol, a naturelly oceurrihg sugai' alcohol, is of interest to the food and oral ea_re IR
industries because of its high sweetening power equivalent to sucrose, great negative headt of
dissolution, and anticaﬁogenic properties. It absorbs slowly from human digestive tract and ‘
entries into metabolic pathway indeperidently of insulin. The glycemic index of xylitol (GI =
13) compares favorably with that of sucrose (GI = 65) Therefore, xylitol is used clinically
as a sucrose substitute for diabetics and for patients deficient of glucose- -6-phosphate

- dehydrogenase (G6PD).

Xylitol has been widely found in fruits and vegetables. However the small quant1t1es
present in nature make its extraction impractical. It is currently produced by a catalytic
reduction of p-xylose present in the spent sulfite cooking liquors of hardwooed chips or corn
tob hemicellulose hydrolyzates. Because the hemicelluloses of hardwoods or graminecus
blants'contain other monosaccharides, such as p-arabinose and p-glucose, extensive

" separation and purlfloatlon steps are necessary to remove these contaminants before

chemical reduction. The inefficiency of current xylose preparation techniques serlously
affects the recovery of xylose from hgnocellulosm raw materials. The yields of xylitol.
correspond to only 50% to 60% of xylan present in the raw materials. An alternative method
for the xylitol production is microbial conversion of p-xylose in the hemicellulose
hydrolyzates. Among the mioroerganisms that can assimilate Xylese, the yeasts belonging to
the genus C’andz’da,are‘ the best xylitol producers. Although the microbial production of.
xylitol requires additional costs for the detoxification of hemicellulose hydrolyzates and .
purification of xylitol in the fermentation media, the additional costs for the
env1ronmenta11y friendly process may be accepted by ecology-minded consumers.

This study was perfornied to estabhsh the microbial xylitol productlon from locally
available lignocellulosic wastes by the yeas’ce,L Candida magnoliae. Hemicellulose
hydrolyzates were prepared from different raw materials, i.e., the culms of bamboo ©
(Phyllostachy pubescens) and bamboo grasses (Sasa genus), and Japanese white birch wood
(Bez‘ula platyphylla var. ]aponzca) These raw materials were subjected to hydrolysis with
dﬂute sulfurlc acld to give sugar solutions rich in p-xylose. First, the effects of hydrolysis




‘conditions on the sugar composition of the hydrolyzate were examined, in order to estabhsh
the optimal hydroly51s conditions for preparing the fermentation substrate. It is known that
acid hydrolyzates of lignocelluloses usually contain not only fermentable sugars but also
some undesirable byproducts, such as acetic acid, furan derivatives'and solubilized lignin
fragmems They act as an inhibitor of the microbial metabolism. Direct use of the
hydrolyzates reduces the efficiency of the growth of microorganisms and the product
formation. Therefore; detoxification of the hydrolyzates before the fermentation is necessary
for the successful bloconversmn of the solubilized sugars. Detoxification of the '
hydrolyzates with oarbonaceous sorbents and an anion exchange resin was evaluated. When
the hydrolyzate was treated with commerc1ally avaﬂable activated chars, the concentrations
of furfural and. 5—hydr0xymethylfurfural remarkably decreased. However, the concentration
of acetic acid originating from hemicelluloses stayed almost constant after treatment with
fhe activated chars. When the birch wood hydrolyzate detoxified with a steam-activated char
was further treated with an anion exchange resin (Amberlite IRA 67), a large portion of the
acetic acid (68%) present in the hydrolyzate detoxified with the activated char could be
eliminated. ;

Yeast cultures adapted to the hemicellulose hydrolyzates by repeatedrecycling has been
used to overcome the inhibition of microbial metabolism caused by the toxic compounds »
present in the hydrolyzates In this study, adaptation of the strain of Candida magnolzae was
performed by sequentially transferring and growing cells in media containing increasing
concentrations of the hydrolyzate. Under the aerobic condition used, the acetic acid was
almost completely consumed by the adapted cells grown on hemicellulose hydrolyzates.

The microbial production of xylitol depends on the fermentation conditions employed. In
this study, two phase aeration process was employed. The first step was carried out under
aefobic conditions to improve glucose consumption through cell proliferation. The second
step under limited oxygen conditions is intended to increase the xylitol accumulation.
Together with initial substrate concentration, the aeration greatly affects the microbial
production of xylitol. Strict control of aeration is, therefore, required for the successful
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