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Abstract—This study was investigated on the kinetics and characteristics of enzymatic hydrolysis of rice straw
cellulose, especially at high substrate concentration for the purpose of effective use of the rice straw.

In the range of high substrate concentration (5-20w/v %) the rate limiting step of the hydrolysis reaction is physical
adsorption step and reaction mechanism was shown as modified Michaelis-Menten equation (product inhibition reac-
tion). The value of Kinetic parameters were ESp,q, = 2.02 unit/mg cellulose, Kg = 0.0132 (umt/m/)' ko = 0.1628 mg

cellulose/unit-h and k3 = 0.1251 mi/mg cellulose, respectively.

Meanwhile, when 200 mg/m/ of milled rice straw {(which is pretreated with 0.8% p-TSA for two hours) under 30
unit /m/ of celiulase was hydrolyzed for 30 hours, about 98% conversion of glucose was obtained.
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Table 1. Analytical conditions of HPLC.
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Column packing material ~ Carbohydrate column

Solvent Acetonitrile - Water (75:25)
Temperature 25°C

Flow Rate 2.0m!/min

Detector RIx4-x2
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Fig. 1. Adsorption isotherm for milled rice straw,
at 50°C and pH 4.4.
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NOMENCLATURE

(E) . free enzyme in liquid phase, unit/m/

(E)e : initial enzyme concentration, unit/ m/

ES . enzyme-substrate complex

ESmax : maximum adsorbed enzyme, unit/mg cel-
lulese

Km : Michaelis-Menten constant, g//

Kg : equilibrium constant (ki/k-1), (unit/m/)

K3 : equilibrium constant (ks/k-s), m//mg cel-
lulose

k2 . reaction rate constant, mg cellulose/unit-h

) : product concentration in liquid phase,
mg/ m!

(S)o : initial substrate concentration, mg cellulose
{ml

® . average substrate concentration, mg cellu-
lose/m/

t : reaction time, h

v, : initial reaction rate, mg/ m/h

v : average reaction rate, mg/m/h

v : reaction rate, mg/ m/-h

X : product-enzyme inactive complex
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