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1. Introduction 
 The control of endogenous enzymes is important for 
all food products in to keep freshness and safety. 
Currently, heat treatment has been widely used as an 
enzyme control technology, however useful functional 
components, such as aromatic components and vitamins, 
are lost by volatilization and decomposition during 
treatment[1]. In recent years, pulsed electric fields (PEF) 
treatment has been attracting attention as an alternative 
to heat treatment for enzyme inactivation. It has been 
reported that enzyme dissolved in a solution can be 
effectively inactivated by PEF application[2]. In this 
study, inactivation of enzyme contained inside a cell in 
fruits and vegetable by PEF application is investigated. 
Spinach is used as a sample, and activity of peroxidase 
is evaluated. The influence of pulse width on the 
enzyme inactivation is investigated. 
 
2. Experiment 
 Spinach was purchased from a local market. Two 
samples, which has an area of 30 mm × 60 mm, are 
obtained from light and right sides in one leaf by cutting 
using a stainless-steel knife. into which cut into a glass 
vessel in which parallel plate electrode structures are put. 
Twelve pieces of spinach leaf sample are placed 
between the parallel plates with a gap of 10 mm, and 
pulsed voltage is applied to the electrodes. 

A capacitive-energy-storage type pulse generator 
using SiC-MOSFETs was used as the power supply. The 
applied voltage (v0) ranges from 2 to 4 kV, pulse width 
(Wp) ranges from 0.5 to 2 µs, number of pulse per 
second (Np) ranges from 15 to 60 pps, and processing 
time ranges from 1 to 60 min. Peroxidase enzyme 
activity was estimated by a method suggested by Ogura 
et al [3] 
 
3. Result 
 Figure 1 shows the ratio of enzyme activity of spinach 
for various treatment time. The enzyme activity 
decreases with PEF treatment. The inactivation ratio 
increases with increasing treatment time and reaches to 
35 % with a treatment time of 30 min. Figure 2 shows 
the ratio of enzyme activity for spinach for various 
input voltage. The inactivation was about 30 % 
regardless of the electric field strength. The results 
show that Joule heating and exudation of cell fluid 
due to cell membrane destruction may cause the 
inactivation of enzyme in the spinach leaf. 
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Fig.1. The ratio of enzyme activity of spinach 

at each treatment time 

 
Fig.2. The ratio of enzyme activity of spinach 

at each input voltage 
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