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Inactivation of Oxidative Enzymes
by High Pressure Treatment

Yoshio Aoyama, Masashi Asaka,
Ritsuko Nakanishi and Keiko Murai

Effect of high pressure treatment on some oxidative enzymes, lipoxygenase, catalase
and peroxidase was investigated in comparison with that of thermal treatment.
Lipoxygenase and catalase were inactivated at 400 to 700 MPa. Inactivation kinetics of
these enzymes followed first order reaction. Activation volumes of their inactivation
reaction were calculated from the slope of curves plotted with inactivation velocity
constant versus pressure. Peroxidase was not inactivated even at 700 MPa.

The relationship between thermal stability and pressure stability of some oxidative
enzymes was discussed, in which the results on enzymes described in the previous
paper were included.

Key words : oxidative enzyme, high pressure thermal treatment, inactivation, activation
volume. lipoxygenase, catalase peroxidase.
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Table 1. Some oxidative enzymes tested in this study

Enzyme Origin Assay
(Code number) M.W.,Subunit
Tyrosinase Mushroom Colorimetry with
(EC 1.14.18.1) 119 kDA, a, L -tyrosine
Lipoxygenase Soy bean Oxygen uptake
(EC 1.13.11.12) 100 kDa, «.
Catalase Bovine lever Oxgen generation
(EC 1.11.1.6) 251 kDa, «a, with _hydrogen peroxide
Peroxidase Horse radish Colorimetry with
(EC 1.11.1.7) 40 kDa, a guayacol
Glucose oxidase Aspergillus niger Colorimetry with
(EC 1.1.3.4) 182 kDa, a. o —dianisijine
Ascorbate oxidase Cucumber Oxygen uptake
(EC 1.10.3.3) 132 kDa, a:
Superoxide dismutase Bovine erythrocyte Colorimetry with
(EC 1.15.1.1) 32 kDa, a. cytochrome C
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Table 2, Activation volume and activation energy of
inactivation of some oxidative enzymes

Enzyme Activation volume Activation energy
(mt/moé ) (kcal /moé )
Tyrosinase — 41
Lipoxvgenase -39 85
Catalase -18 70
Glucose oxidase -50 56
Ascorbate oxidase -38 46
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Fig. 1. Pressure inactivation of lipoxygenase at 20TC.

@®:450MPa, (O:500MPa, €:550MPa, <{:600MPa,
B :650MPa, []:700MPa.
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Fig. 2. Pressure stability of some oxydative enzymes

“tl/2” represents pressurizing time (min) for which
results in the half-loss of original enzyme activity.

@ :Catalase, O:Lipoxygenase, ¥:Ascorbate oxidase,
O :Glucose oxidase.
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Fig. 3. Thermal inactivation of lipoxygenase at 0.1MPa.

@®:67.5C., 0:70.0C, :72.5T, £:75.0T.
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Fig. 4. Thermal stability of some oxidative enzymes.

“t1/2" represents heating time (min) for which
results in the half-loss of origonal enzyme activity.

@®:Catalase, (O:Lipoxygenase, #:Ascorbate oxidase.
{:Glucose oxidase, :Tyrosinasc.
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