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Kinetic Modeling of Enzymatic Hydrolysis of Wheat Flour with «-Amylase

ZHONG Xi-yang, YANG Ji-dong, TANG Yu-qging, ZHANG Shu-fen, XU Yu-hong, JIANG Shao-tong
(School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The effects of substrate concentration, enzyme concentration, pH and temperature on the hydrolysis rate of wheat
flour by a-amylase were analyzed. Based on this, the Michealis constant (Km) and maximum rate (Vm) were deduced by
Lineweaver-Burk plotting and Wilkinson statistical method. Results showed that, under the optimal conditions of pH 6.0 and
temperature 60 C, the Km and Vm were.2.940 mg/mL and 0.348 mg/(mL +min), respectively. The Michaelis-Menten equation
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temperatures ranging from 30 to 60 ‘C, an enzymatic kinetic equation was obtained as v=
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Fig.2 Effect of temperature on hydrolysis rate of a-amylase
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Fig.4 Effect of substrate concentration on hydrolysis rate of a-amylase
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Table 1 Calculation of provisional values by Wilkinson method

[S]/(g/200mL) vi(mg/(mL « min)) X=V? y=V4[S] W X W X y?
0.2 0.105 £ 0.0035 0.011 £ 0.0007 0.055 £ 0.0037  0.001 % 0.0001 0.000 % 0.0000 0.006 £ 0.0006 0.000 £ 0.0000  0.003 £ 0.0004
0.5 0.180 £ 0.0040 0.032 £ 0.0014 0.064 £ 0.0029  0.006 £ 0.0003 0.001 £ 0.0000 0.012 £ 0.0007 0.002 £ 0.0002  0.004 £+ 0.0004
1.0 0.270 % 0.0050 0.073 + 0.0027 0.073 £ 0.0027  0.020 £+ 0.0011 0.005 £+ 0.0004 0.020 £ 0.0011 0.005 + 0.0004  0.005 + 0.0004
1.5 0.292 £ 0.0057 0.085 £ 0.0033 0.057 £ 0.0022  0.025 %+ 0.0015 0.007 % 0.0006 0.017 £ 0.0010 0.005 £ 0.0004  0.003 £ 0.0002
2.0 0.302 £ 0.0045 0.091 £ 0.0027 0.046 £ 0.0014  0.027 £ 0.0012 0.008 £ 0.0005 0.014 £ 0.0006 0.004 £ 0.0002  0.008 + 0.0001
2.5 0.308 + 0.0051 0.095 + 0.0029 0.038 £ 0.0025  0.029 + 0.0013 0.009 £ 0.0004 0.012 £ 0.0007 0.004 +0.0004  0.009 + 0.0004
) 0.108 0.031 0.079 0.021 0.033
%7 a i y ) £
£ 2 Wilkinson Fi-Z:K G AR
Table 2 Fine adjustment of values by Wilkinson method
[S]/(g/100mL) [S]+ Kn® Vi’[S] f f! f2 f'2 ff’ vf v’
0.2 0.316 0.062 0.196 0.619 0.038 0.383 0.121 0.021 0.065
0.5 0.616 0.154 0.251 0.407 0.063 0.166 0.102 0.045 0.073
1.0 1.116 0.309 0.277 0.248 0.077 0.062 0.069 0.075 0.067
15 1.616 0.463 0.287 0.177 0.082 0.031 0.051 0.084 0.052
2.0 2.116 0.618 0.292 0.138 0.085 0.019 0.040 0.088 0.042
2.5 2.616 0.772 0.295 0.113 0.087 0.013 0.033 0.091 0.035
) 0.432 0.674 0.416 0.403 0.334
5 a’ B’ v’ o’ g’
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Table 3 Comparisons of Vm and K values obtained by Lineweaver
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SKIFITE Kw/(mg/mL) Va/(mg/(mL *+ min))
Lineweaver-BuckiZ: 5.448 0.390
Wilkinson gt 2.940 0.348
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