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NATTTHAPORN CHATCHAVANTHATRI : ALKALI AND
MICROWAVE-ASSISTED ALKALI PRETREATMENTS OF RICE
STRAW FOR ENHANCING THE EFFICIENCY OF ENZYMATIC
HYDROLYSIS. THESIS ADVISOR : TIRAPORN JUNYUSEN, Ph.D.,

125 PP.

RICE STRAW/ALKALI PRETREATMENT/MICROWAVE-ASSISTED ALKALI

PRETREATMENT/GLUCAN CONVERSION

The objectives of this study were to optimize the alkali pretreatment condition
of rice straw using Response Surface Methodology (RSM) with a Box-Behnken
design, to develop the mathematical model for prediction of glucan conversion and to
study the effects of pretreatment on physicochemical properties of rice straw. The
glucan conversion yields of enzymatic hydrolysis for 24 and 48 h of native rice straw
(control) were 34% and 42%, respectively. Rice straw was pretreated with 1 — 5%
NaOH at 30 — 70°C for 1 —3 h. The results showed that alkali pretreatment of rice
straw was achieved using the condition of 1.5% NaOH at 55°C for 3 h. The desirable
glucan conversion yield was 83% by enzymatic hydrolysis for 48 h. The validation of
models indicated the error of glucan conversion yields between experimental and
model ranging from 0.04 — 3.73%. Thus, it suggests that the developed model can be
used to predict glucan conversion yield in pretreated rice straw. More severe of alkali
treatment resulted in increasing porosity, crystalline and amorphous regions, total
pore volume, specific surface area and heating stability of pretreated rice straw. The

total pore volume presented the positive correlation with the glucan conversion yield.



Microwave-assisted alkali pretreatment of rice straw with 1% and 3% NaOH
at 800 W for 10 min resulted 89% glucan conversion. Therefore, these results indicate
that alkali and microwave-assisted alkali pretreatment improve the efficiency of

enzymatic hydrolysis due to increasing the glucan conversion yield.

,4? 7 }/
School of Agricultural Engineering Student’s Signature L YA,

Academic Year 2016 Advisor’s Signature ' l i






