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Abstract

The objectives of this study were to optimize the alkali pretreatment condition
of cassava rhizome (CR) using Response Surface Methodology (RSM) with a Box-
Behnken design, to develop the mathematical models for prediction of glucan
conversion to glucose, and to study the effects of pretreatment on physicochemical
properties of CR. In addition, physicochemical properties of lignin obtained by
precipitation from optimum pretreatment black liquor (CPL) were also characterized
and compared with standard lignin (STDL). CR was pretreated with 1%, 5%, and 10%
at 40°C, 60°C, and 80°C for 1, 3, and 5 h. The results showed that optimal alkali
pretreatment of CR was achieved by 10% NaOH at 40°C for 1 h. The glucan conversion
to glucose were 57.72% and 65.97% (based on pretreated CR, PCR) and 16.07% and
19.15% (based on native CR, NCR) by enzymatic hydrolysis for 24 h and 48 h,
respectively. The validation of models showed that the errors of glucan conversion to
glucose between experimental and model were less than 10% (0.85 - 6.41%) indicating
good agreement. More severe of alkali treatment resulted in increasing porosity and
crystalline regions of PCR and positively correlation with the glucan conversion to
glucose. In addition, the CPL yield was 0.67% based on NCR. Total phenolic
compounds (TPC) and antioxidant activities of DPPH and ABTS assays of CPL were 65.47
mg GAE/g, 146.23 TEAC/¢ and 173.29 mg TEAC/g, respectively. Chemical structure of
CPL was similar to that of STDL. Essentially, the findings suggested that the optimal
alkaline pretreatment of CR improved the efficiency of enzymatic hydrolysis due to
increasing the glucan conversion to glucose. CPL could be developed to be a potential

value-added product.

Keywords: alkali pretreatment, Box-Behnken design, cassava rhizome, slucose, lignin
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