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ABSTRACT

Xylooligosaccharides (X0) is usually produced from xylan-containing agricultural
wastes by enzymatic hydrolysis. XO is a newly developed functional oligosaccharide, having
many biomedical and health benefits. In this study, three different agricultural wastes, namely
corn cob (CC), rice straw (RS) and sugarcane bagasse (SB) were investigated for XO
production catalyzed by the endo-xylanase from Streptomyces thermovulgaris TISTR1948.
The XO production process consisted of size reduction of agricultural wastes by using a
hammer mill and 100 mesh sieve, then a 100 mesh size agricultural wastes were subjected
to alkali-pretreatment by soaking each agricultural waste in 10.0% (w/v) NaOH with 10.0%
(w/v) solid and heated at 90°C for 1 h, followed by adjusting pH to be 7.0 by adding 5.0%
(w/v) H,SO,, filtered through a Whatman No.4 filter paper, washed with tap water until the
clear solution was obtained and dried at 80°C for 48 h. The NaOH-pretreated CC, RS and SB
were then individually mashed in 0.1 M K-P buffer pH 7.0 with 15.0% (w/v) solid then endo—
xylanase (150 U/g substrate) was added. The reaction was carried out at 50°C for 18 h under
static condition. The results revealed that NaOH-pretreated CC was the suitable agriculture
waste for XO production with the maximum vyield of 158.20+1.01 mg reducing sugar/g NaOH-
pretreated CC, compared to 102.45+0.78 and 83.13+2.12 mg reducing sugar/g NaOH-
pretreated SB and RS, respectively.

The suitable method for alkali-pretreatment of CC was also investigated by varying
the alkali concentration from 10.0-20.0% (w/v) and 2 different types of alkali namely; NaOH
and KOH were also investigated. The results showed that 10.0% KOH (w/v) was the suitable
alkali, which gave the highest yield of 44.18+1.52%. The major component of KOH-pretreated
CC were; cellulose (55.65%1.12%), hemicellulose (20.14£0.19%) and ash (10.72+0.75%),
respectively. The KOH-pretreated CC was then applied for XO production catalyzed by endo-
xylanase from S. thermovulgaris TISTR1948. The samples were periodically taken and

analyzed by a thin layer chromatography (TLC). It was found that the suitable reaction time



for XO production, which gave the highest amount of xylobiose and a few amount of xylose
were 12 h.

The optimization for XO production from KOH-pretreated CC was studied by the
response surface methodology (RSM) via the central composite design (CCD) approaches with
three variable factors of xylanase concentration (U/g substrate), temperature (°C) and the pH
value. It was found that, only one variable of xylanase concentration affected on XO
production (p<0.05). The optimal conditions for XO production to achieve the maximum XO as
reducing sugar of 164.56+2.57 mg/g KOH-pretreated CC were; 126.20 U/g substrate, pH
6.56 and 51.91°C, respectively. Moreover, under these optimal conditions, the production cost

of XO in the scale-up production was only 576 Baht/kg.





