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Introduction

In the past decade, non-thermal plasmas such as atmospheric
plasma jets, dielectric barrier discharges, corona discharges and
even gliding arc discharges are widely used for food processing
[1,2]. The cold plasmas are effective for food decontamination
[3], food packaging modifications [4], enzyme inactivation [5],
toxin removal [6] and wastewater treatment [7]. Also, the effect
of cold plasma on endogenous enzymes and seed germination
is widely studied [2]. The advantages of cold plasmas over the
traditional methods lies with non-thermal, economical, versatile
and environmentally friendly nature. The cold plasmas contain
many chemical species like ions and metastable molecules that can
interact with bio-surfaces and also the ultra-violet radiations can
take part in decontamination processes [5,8]. In this brief review,
we will introduce the most used plasma sources in food industries
and their application.

Atmospheric Plasma Jets

Atmospheric pressure plasma jets (APPJs) produce a
non-thermal plasma flame that are typically generated in the
radiofrequency range. Plasma jets often consist of two electrodes:

high voltage electrode and the ground electrode, but there are
some plasma jets that only have one powered electrode. The major
advantages of plasma jets are their small dimensions, their targeted
applicability, and their ability to also penetrate into narrow gaps
[9]. The plasma jets are widely used in surface decontamination
and increase of wettability of the vegetable’s seeds [10]. Most of
the plasma jets uses helium and argon as the working gas and
sometimes mixed with nitrogen and oxygen to create more ionized

species.

Dielectric Barrier Discharges

In dielectric barrier discharges (DBDs), a non-thermal plasma
is commonly generated between two electrodes that are separated
by a dielectric [8]. Usually, A.C. voltage with amplitude of 1-100 kV
and a frequency of a few Hz to MHz is applied to the discharge. The
big advantages of DBDs are the great variety of gases that can be
used, the possibility to ignite homogenous discharges over several
meters as well as the good adaptability due to different electrode
geometries. DBDs can use to increase wettability and germination
rate of seeds such as cotton, soybeans and wheat [11,12]. Figure 1
shows the treatment of pistachio and almond by DBD plasma.
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Figure 1: The treatment of pistachio and almond by DBD plasma.

Corona Discharges

Corona discharges appear near sharp electrode geometries
where the electric field is sufficiently large to accelerate electrons
up to the ionization energy level of surrounding gas atoms or
molecules [13]. Typical geometries are point-to-plate geometries
and cylindrical geometries. Corona discharge applications are
limited to non-uniform treatments of comparably small areas. Choi
etal. [14] used the corona discharge for microbial decontamination
of dried Alaska pollock shreds.
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