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43911031 MAJOR: BIOLOGICAL SCIENCE: M.Sc. (BIOLOGICAL SCIENCE)
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CHAWEEWAN SAWANGWAN: STARCH HYDROLYSIS IN A STIRRED TANK
LYSIS BIOREACTOR. THESIS ADVISOR: SAETHAWAT CHAMSART, Ph.D., SIRICHOM
THUNGKAQO, YAOWAPHA WAIPRIB, Ph.D., LAMUN VISAET, Ph.D., SOMTAWIN
JARITKHUAN, Ph.D., 98 P. 2004. ISBN 974-9742-68-0

Cassava starch was hydrolysed by two methods, physical hydrolysis using acids and
biological hydrolysis using enzymes. The optimum condition for acid hydrolysis of 0.35 % w/v
starch was using 1V sulfuric acid and hydrolysing at 98 °C. For enzymatic hydrolysis the
optimum condition for liquefaction of 0.35 % w/v stach by 0.05 % viv Thermamyl with CaCl, 30
ppm was at 90 °C and pH 6.5 while the optimum condition of saccharification by 0.1% v/v
glucoamylase was at 60 °C and pH 4.5,

Scale-up of a 10 L stirred tank lysis bioreactor was conducted using optimum
conditions descrind above, Cassava starch at 2 concentration o1 30%-w/v was hydrolysed by
enzymes (-amylase and glucoamylase in the tysis bioreactor fitted with two-stage Ekato
Intermig impcller stirred at 200, 300, and 400 rpm cquivalent to powerinput, €, of 0.0004,
0.0015, and 0.0031 W/kg, respectively. Analysis of rheological properties, reducing sugars
produced and DE of the starch lysates shoﬁed that. the best agitation spced for liquefaction was
at 400 rpm giving the Re > 10", Rheological properties showed that the viscosity of the starch
lysate reduced as function of shear and lysis time giving a range of viscosity from 3.5 to 20 m Pa
s with a maximum yield of reducing sugar of 38 mg/mL and the DE of 28. The sugar lysate
during saccharification had a range of viscosily from 0.5 to 3.5 m Pa s at 20 h of saccharification .
The maximum yicld of reducing sugar of 253 mg/mL and the DE of 98.5 were obtained. Results

from this work can be used for scale-up of starch hydrolysis in the larger and the industrial scales.
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