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Cold Plasma

Cold plasma decontamination is a promising nonthermal microbial inactivation method. It
involves the application of electricity to a gas, creating ions, radiation, and excited molecules
that can eliminate pathogens without affecting the product. This process is shown in Figure 8.
Cold plasma would serve as an excellent substitute for traditional disinfection methods because
it is highly energy efficient and significantly reduces the use of water during product
disinfection. Furthermore, cold plasma treatment is nontoxic, has a wide range of applications,
and can disinfect food very quickly [31].

Figure 8: Cold plasma disinfection of a tomato [32]

Cold plasma sterilization treatments involve passing an electric current through a gas that
surrounds whatever produce item is to be sanitized. The gas could be air, argon, nitrogen,
oxygen, helium, or some mixture thereof. When electricity flows through the gas, the impact of
electrons can generate reactive chemicals that will interact with and deactivate pathogens.
After the cold plasma treatment, the gases will almost entirely return to a nonreactive state.
The electrical charge itself may also affect microorganisms. Though the exact mechanisms have
not completely been determined, cold plasma treatment has been demonstrated through
multiple experiments to be highly effective at removing biofilms from produce and other
surfaces [31] [33].

Numerous experiments have demonstrated the efficacy of cold plasma treatment for
decontamination of fresh produce [31]. The gas used, voltage level, length of treatment time,
pressure within the container, and post-treatment all vary across experiments. According to
experiments by Baier in 2015 [34], the quality of the produce surface (smooth, rough), does not
change the effectiveness of the treatment. However, experiments by Fernandez et al. in 2013
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showed that nitrogen plasma jet treatments were more effective at inactivating bacteria on
hard metal surfaces than produce [35]. This may be associated with bacterial penetration inside
internal areas of produce.

In general, the application of cold plasma has a negligible effect on the product matrix, neither
altering the sensory qualities of the food nor leaving any form of residue. Furthermore, cold
plasma could be applied to both solid and liquid products [33]. However, the process does
require additional safety measures to protect against high voltage.

Cold plasma is a dry technology that utilizes non-reactive, non-polluting gases and minimal
electricity. It does not result in any liquid waste stream, therefore requires no sewage disposal.
Cold plasma technology has a significant potential for commercial-scale adoption.

Cold plasma treatment virtually eliminates the need for water during the disinfection stage.
Furthermore, it is highly energy efficient, can be applied to a wide range of food products,
and is highly effective at removing biofilms.
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