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Saccharification Characteristics and Kinetic Analysis
of Modified Cellulase with a Copolymer

Young-Ho Jhon, Ho-Chul Shin, and Jin-Won Park’
Dept. of Chemical Engineering Yonsei Univ., Seoul 120-749, Korea

ABSTRACT

Cellulase was modified with synthetic copolymers of polyoxyethylene derivative and maleic acid an-
hydride. The saccharification characteristics and enzymatic reaction kinetic mechanism of modified and

native cellulases were observed. In modification reaction of cellulase, degree of modification(DM) in-
creased, as mass ratio of copolymers to enzyme increased. Maximum DM was 55% at mass ratio of 4
and remained activity was 75%. In saccharification experiment modified enzyme had maintained higher
stability than native enzyme over all the reaction and the final conversion yield of modified enzyme
was greater than that of native enzyme. Numerical simulation based on the reaction mechanism consid-

ering enzymatic deactivation was performed. Modified enzyme had kept higher free enzyme concentra-
tion over all the reaction than that of native enzyme. Comparing calculation values with experimental
data, calculation values were in accordance with experimental data.
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Fig. 1. Structure of the copolymer modifier (a)
and reaction of cellulase modification
with maleic acid anhydride (b).
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Fig. 2. Degree of modification and relative acti-
vity achieved vs. weight ratio of copoly-
mer modifier to celluase. Control value :
cellulase 1g/L.
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Fig. 3. Relationship between stability of sacchari-
fication and time. Control values:cellu-
lase, lg/L; subatrate, 10g/L; 200rpm; tem-
perature, 55°C; pH, 5.0.
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Fig. 4. The concentration of produced glucose vs.
reaction time Control value : substrate, 1g/
L; cellulase, DM, 55%; 200rpm; tempera-
ture, 55°C; pH, 5.0.
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Table 1. Evaluation of Kinetic Parameters.

K Ky Ks K

Initial

rita’ guess 0598 | 0.1
Enzyme value
Calculated

WEE ) 35863 | 4039 | 1027 | 0.148
value

Initial guess

Modified value
Enzyme | Calculated

value

00613 0.1

18841 | 1473 | 0710 | 0.043

Control value : calculated value Ky, k»; [Eo]=1g/L, [S]=
1,5, 10, 15g/L, initial guess value K3, [Eol=3g/1, [S])=
20g/L, initial guess value Ks; 0.1.

———— Modified enzyme

Glucose concentration (g/L)

- Native enzyme
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Time (h)
Fig. 5. The calculated concentration of produced
glucose vs. time Control value : substrate,
20g/L ; cellulase, 5g/L, DM, 55%.
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Fig. 6. The calculated concentration of free en-
zyme vs. time Control value : substrate,
20g/L ; cellulase, Sg/L, DM, 55%.
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