KOREAN J. FOOD SCI. TECHNOL.
Vol. 30, No. 3, pp. 630~637 (1998)

Aspergillus niger 5722| Soluble} A3} Transglucosidase2]
M, pH ¥ §4 H|w

S - kR - AR E

Comparison of Kinetic Parameters, pH and Thermal Properties of
Soluble and Immobilized Transglucosidase from Aspergillus niger

Jang-Woo Ahn, Kwan Hwa Park* and Jin-Ho Seo*

Department of Food Science and Technology, Chung Kang College of Cultural Industries
*Department of Food Science and Technology and Research Center
for New Bio-Materials in Agriculture, Seoul National University

Abstract

Enzymatic properties of immobilized transglucosidase (TG) from Aspergillus niger was characterized and com-
pared with soluble TG. Michaelis-Menten constant (K} and maximum velocity (V,,) of immobilized TG
were 122 mM, 3.9 107 mM/min and in case of soluble TG, 21 mM, 0.4 mM/min. The optimum pH of im-
mobilized TG was pH 5.0 like soluble TG but immobilized TG showed 16% and 45% higher activity than
soluble TG at pH 5.0 and pH 6.0. Both of immobilized TG and soluble TG were stable from pH 2.0 to pH 9.
0, and therefore their activities in these pH ranges were remained more than 90%. The temperature was op-
timal at 60~70°C and 70~80°C for soluble TG and immobilized TG, respectively. The thermal stability of im-
mobilized TG was significantly improved than that of soluble TG, and immobilized TG retained 32~40%
higher activity than soluble TG. D-values from thermal inactivation of immobilized TG were 7690 sec at
65°C, 83 sec at 75°C, 7.2 sec at 80°C. Z-values of soluble and immobilized TG were 6.4°C and 5.3°C, respec-
tively. The little difference of activation energies of soluble TG and immobilized TG supposed that there was
little difference in mass transfer limitation during the reaction of soluble TG and immobilized TG.
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Fig. 1. (a) Lineweaver-Burk plots to determine the Mi-
chaelis-Menten constant (K, and maximum velocity(V,..)
of soluble TG and (b) Hanes-Woolf plot of immobilized
TG at pH 5.0 and 40°C.
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Fig. 2. pH-activity profiles of soluble TG and immo-
bilized TG at pH 5.0 and 40°C.
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Fig. 3. Effect of pH on the stability of soluble TG and
immobilized TG.
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Fig. 5. Thermal stability of soluble TG and immobiliz-
ed TG after 60 sec heating at each temperature.
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Fig. 6. Thermal inactivation of soluble TG and immo-
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buffer (pH 5.0).
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Table 1. D-values, thermal inactivation constants, Z-
values and activation energy for thermal inactivation
of soluble and immobilized TG

Parameters Temperature  Soluble Immobilized
TG TG
D-value (sec) 65°C 80.0 7890
70°C 34 200
75°C 2.4 83
Thermal 65°C 29%x10°  2.9x10*
inactivation 70°C 6.8x10"  1.2x10?
constant, kd (sec-1) 75°C 1.1 2.8%x 107
Z-value (°C) 6.4 53
Activation energy 87x104 1.7x10°

(J/mol) for thermal
inactivation

(ko FEBAE SRS, sec')
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Fig. 8. Determination of activation emergy for soluble
TG and immobilized TG.
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