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Thermal inactivation Kinetics of peroxidase from Capsella bursa-pastoris
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2. Nantong Food and Drug Supervision and Inspection Center, Nantong 226006, China)

ABSTRACT: Objective To study the effect of blanching on peroxidase (POD) activity in Capsella bursa-pastoris
under different temperature and time conditions, and to explore the change of inactivation mechanism of POD.
Methods The activity of POD was measured after blanching in hot water at 80, 85, 90, 95 and 100°C for a certain
time. A first-order kinetic model was used to fit the thermal inactivation kinetics of POD. The activation energy of POD,
the rate constant of inactivation (k value) and D value of POD at different temperatures were analyzed. Results In the
range of 80—100°C, with the increase of treatment temperature, the POD inactivation rate constant £ value increased
from 0.01702 s' to 0.14260 s', D value decreased from 135.28702 s to 16.14716 s, and the activation energy was
114.00 kJ/mol. The fitting determination coefficient of the first-order dynamic model was greater than 0.99.
Conclusion Blanching can effectively inhibit the POD activity of fresh Capsella bursa-pastoris. With the increase
of temperature, the activity of POD enzyme is obviously inhibited. The kinetics of heat inactivation of Capsella
bursa-pastoris is in accordance with the first-order kinetic model.
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Table 1 Relative enzyme activities of POD after blanching (n=3)

Iz PC
A [E] /s

80 85 90 95 100
20 0.701+0.003 0.637+0.009 0.528+0.003 0.294+0.003 0.050+0.003
30 0.590+0.005 0.491+0.007 0.367+0.004 0.153+0.008 0.026+0.007
40 0.502+0.002 0.393+0.003 0.288+0.002 0.080+0.005 0.021+0.006
50 0.40120.007 0.309+0.003 0.232+0.005 0.051%0.003 0.019+0.004
60 0.352+0.004 0.248+0.005 0.178+0.006 0.048+0.004 0.015+0.002
70 0.309+0.002 0.206+0.001 0.152+0.003 0.044+0.004 0.013+0.003
80 0.261+0.003 0.162+0.004 0.112+0.001 0.042+0.003 0.004+0.005
100 0.179+0.005 0.120+0.002 0.074+0.002 0.034+0.001 0.003+0.003
120 0.14240.001 0.086+0.001 — — —
150 0.111+0.003 — — — —
180 0.096+0.003 — — _ _
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Fig.1 Fitting results of the first-order inactivation kinetic of POD
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Table 2 Kinetic parameters of POD first-order inactivation

S MIZIRE/°C
100 95 80 85 80
ks 0.14260  0.06061  0.03015  0.02290  0.01702
R 0.99855  0.99535 0.99353  0.99835  0.99431
Dffi/s 16.14716 37.99018 76.37098 100.54957 135.28702
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Table 3 Predicted values and experimental values of POD activities after blanching (n=3)

MEIREE/C WINETR)/s  SEBREFE)/s  HUNEETE/[U/(g-min)] SCIEETE/[U/(g-min)] AR ZE/% MRS R/ (ng/g)
100 20.726 21 358.505 357.643+0.065 0.24 1.508+0.003
99 22.877 23 365.034 367.823+0.107 0.76 1.457+0.001
98 25.265 26 345.626 349.268+0.061 1.04 1.313+0.003
97 27917 28 367.044 369.049+0.289 0.54 1.13340.073
96 30.864 31 365.830 368.633+0.280 0.76 0.955+0.002
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