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Abstract

NIZO food research and the University of Technology Eindhoven started a partnership to develop a
novel treatment chamber for applying pulsed electric fields (PEF) on liquid food. In this paper some
preliminary results are presented. With the PEF treatment chamber bacteria and spores are
inactivated at temperatures below 40 °C. The energy-input is 30% of values reported in literature
and patents with comparable inactivation levels of bacteria.

Introduction

The use of high-intensity pulsed electric fields (PEF) in food applications such as fruit juices and milk
is gaining popularity, since it is claimed to represent one of the most promising non-thermal
alternatives to conventional pasteurisation methods. The results with PEF published in literature
show large differences in lethal effects and levels of energy [1,2] under apparently similar conditions.
Figure 1 shows schematically the supposed mechanism of inactivation of bacteria cells with PEF.
NIZO food research has started a research program to develop a well-defined treatment chamber in
which both bacteria and spores are efficiently inactivated.

Figure 6: Mechanism of inactivation of bacteria cells with PEF (hypothesis)
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In literature a number of bacteria and yeasts have been subjected to PEF. Varied are the field

strength (5-70 kV/cm), the pulse length (2-40�s) and the number of pulses (2-50). The largest effect
is obtained with E. coli (9 log reductions). The general feeling of the authors is that spores cannot be
inactivated by PEF alone.

However, the hardly reproducible results in literature indicate that the design of the PEF treatment
chamber is still not optimal:

�  non homogeneous field,

�  relatively high energy input (> 500 kJ/L),

�  many batch systems.

NIZO prototype of treatment chamber

In co-operation with the University of Technology Eindhoven, NIZO has developed a new continuous
treatment chamber for PEF applied to liquid foods. Characteristics:

� Low-energy consumption (<30% of conventional equipment)

� Homogeneous electric field

� Flexible (pulse length 0.05-5�s)

� High capacity is possible (> 1000 L/h)

Preliminary results

The first experimental results with the new treatment chamber are promising. At a temperature of 32
°C both Pseudomonas fluorescens and B. cereus spores were inactivated, resp. >3 and 1 log
reduction (see figure 2). The energy-input was less than 200 kJ/L.

Figure 7: Inactivation of bacteria and spores with the new treatment chamber
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Discussion and conclusions

In principal with PEF it is possible to produce ‘fresh’ liquid foods with a high quality. Examples of
applications:

� ULT milk (ultra low temperature)

� fruit juices

� whey protein concentrates

� fermented drinks, etc.

Other advantages may be reduced deposition of bacteria, proteins and minerals in equipment and
decrease of growth rate of bacteria.

The results published in this paper are the basis for the further investigations. The research will be
focused on (further) inactivation of bacteria and spores. For the future NIZO will optimise the
prototype treatment chamber and develop an aseptic system for application research in the food
industry.

In conclusion, with the new PEF treatment chamber of NIZO food research and the University of
Technology Eindhoven bacteria and spores are inactivated at temperatures below 40 °C. The
energy-input is 30% of values reported in literature and patents with comparable inactivation levels
of bacteria.
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