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Abstract

Although HHP processing is getting popular in the food industry, there are limited researches focused on the inac-
tivation kinetics of enzymes such as polyphenoloxdiase (PPO) and peroxidase (POD) under HHP. The objective of
this work was to elucidate the thermal and non-thermal inactivation kinetics of PPO and POD in citrus and apple
juices. The citrus and apple used in this experiment were purchased from the local market. Fruit juices were
extracted using a blender and were treated by heat (at 70-80°C for 10-30 min) and pressure (at 100-500 MPa for
10-60 min). HHP conditions used in this study were not sufficient enough to inactivate PPO and POD in both citrus
and apple juices. PPO was relatively more heat and pressure stable than POD. Results of the HHP treatment could
not be applied to kinetic modeling because the inactivation degree of both enzymes was almost insignificant.
Through the results of the activation energy, this study suggested that the POD of citrus needed less energy than

the POD of apple in order to inactivate enzymes.
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Fig. 1. High hydrostatic pressure (HHP) inactivation of PPO
and POD in citrus juice.
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Fig. 2. Thermal inactivation of PPO and POD in citrus juice.
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Fig. 3. Thermal inactivation kinetics of PPO and POD in citrus
juice.
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Table 1. Rate constants (k) and activation energies (E,) of PPO and POD in citrus juice

Thermal treatment k R? E,
PPO 70°C 0.0041 0.8663
PPO 80°C 0.0066 0.7869 237.92 J/mol
PPO 90°C 0.0056 0.5854
k R E, s R? E,
POD 70°C 0.0428 0.9620 0.0070 0.8492
POD 80°C 0.0764 0.9623 883.69 J/mol 0.0100 0.9556 1093.94 J/mol
POD 90°C 0.1394 0.8244 0.0304 0.3880

(2)% °]&3l Fig. 39 ZP=E E%H 3tk PODS]

AS AAZE 108S 7152 Do)l kg Al 7k
B k)R Yoo ng, % TR E
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Fig. 4. High hydrostatic pressure (HHP) inactivation of PPO
and POD in apple juice.
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Fig. 5. Thermal inactivation of PPO and POD in apple juice.
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Fig. 6. Thermal inactivation kinetics of PPO and POD in apple
juice.

Table 2. Rate constants (k) and activation energies (E,) of PPO
and POD in apple juice

Thermal k R E
treatment a
PPO 70°C 0.0003 0.7380
PPO 80°C 0.0021 0.9749 2756.68 J/mol
PPO 90°C 0.0119 0.8487
POD 70°C 0.0022 0.0781
POD 80°C 0.0165 0.8746 2166.11 J/mol
POD 90°C 0.0393 0.8805
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