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SAKAYA SOMBATPRAIWAN : MICROWAVE-ASSISTED ALKALI
PRETREATMENT OF CASSAVA RHIZOME FOR PRODUCING VALUE-
ADDED PRODUCTS. THESIS ADVISOR : ASST. PROF. TIRAPORN

JUNYUSEN, Ph.D., 201 PP.

CASSAVA RHIZOME/LIGNOCELLULOSIC PRETREATMENT/MICROWAVE-

ASSISTED ALKALI/RSM/LIGNIN

This research deals with the optimization of microwave-assisted alkali
pretreatment (MAP) of cassava rhizome (CR) using response surface methodology
with Box-Behnken design to enhance the post-enzymatic hydrolysis glucose yield.
The pretreatment parameters included microwave power (X1, 300-900 W), irradiation
time (X2, 5-15 min), and NaOH concentration (X3, 3-7% w/v); and the enzymatic
hydrolysis (EnH) was 24 and 48 h. The statistical analysis was performed and the
results validated the adequacy of the predictive models. The optimal MAP condition
X1, X2, Xawas 840 W, 9 min, and 3% w/v, respectively. Under the optimal condition,
the predicted and experimental glucose yields were 15.39 and 15.82 g/100 g initial dry
matter native cassava rhizome (NCR DM.) for 24 h EnH, and 16.40 and 16.95 g/100 g
initial NCR DM. for 48 h EnH, indicating good agreement. The study also
investigated the effect of MAP on the physical characteristics and morphology of
NCR and pretreated CR. The results indicated the significant structural changes in the
pretreated CR, suggesting that MAP effectively enhanced enzymatic accessibility and

glucose yields.



In addition, lignin (MAPL) was obtained by precipitating from optimum
pretreated black liquor. The physicochemical properties of MAPL were compared
with lignin obtained from conventional pretreated black liquor (CPL: 40°C, 1 h, 10%
w/v NaOH). The results showed that recovery of MAPL and CPL were 1.60+0.25%
and 0.67+£0.01% base on NCR DM, respectively. The total phenolic content (TPC) of
MAPL and CPL were 171.87+11.35 and 65.47+2.29 mg GAE/g lignin, respectively.
These values were accounted to 98.64 and 37.86% of standard lignin (STDL). The
DPPH antiradical activity (DPPHaa) of MAPL and CPL were 267.32+1.68 and
146.23+£16.09 mg TEAC/g lignin, respectively (86.00 and 47.05% relative to DPPHaa
of STDL). The ABTS antiradical activity (ABTSaa) of MAPL and CPL were
545.56+2.76 and 173.29+5.53 mg TEAC/g lignin, respectively (80.67 and 25.63%
relative to ABTSaa of STDL). 2*C-'H NMR spectra of MAPL corresponded with CPL
revealing the chemical shifts of H, G, and S monolignol units. The *C-! H NMR
analysis indicated aromatic region of MAPL were in good agreement with those of
STDL. The findings thus indicated that the optimal MAP of lignocelluloses can be

effectively used for glucose and lignin as value-added productions.
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