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Status of Plasma Technology Applied to Agriculture
and Foods

Suk Jae Yoo

Recently, plasma technology has been increasingly applied to
agriculture and foods. Owing to the three important plasma
characteristics which are activation, sterilization, and catalysis, the
plasma technology can be properly applied to agriculture, in the
other word, to the whole cycle of agriculture from farm to table:
seed germination, plant growth, harvest and storage, washing,
packaging, transport, in store, household, cooking, garbage, etc.
Some representative case studies for plasma activation, sterilization,
and catalysis show well that plasma technology can be successfully
applied to the whole cycle of agriculture.
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[Fig. 1] State of matter
(a) Solid state (b) Liquid state
(c) Gaseous state (d) Plasma state
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[Fig. 2] Trend of plasma applications
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[Fig. 3] Patent trend of plasma applications to agriculture and food
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[Table. 1] Plasma properties applied to the whole cycle of agriculture

Plasma Agriculture Activation Sterilization Catalysis
Seed Germination o o -
Plant growth - o o
Harvest/Storage - o o
Washing - o -
Packaging - o A
Transport - o A
In store - o A
Household - o A
Cooking - o —
Garbage - o -
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[Fig. 4] Enhancement of (a) Germination and
(b) Seedling growth of cucumber seeds by plasma
activation
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[Fig. 5] Expression of (a) induced systemic resistance (ISR) and (b)
Pathogenesis related (PR) protein in leafs of seedling whose
seeds were exposed to plasma for 3 minutes
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[Fig. 6] Effect of plasma injection into strawberry package in 7
days after packaging: (a) plasma source (b) without plasma
injection (c) with plasma injection
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[Fig. 7] Plasma generation inside sealed packages by coating thin
film electrode on inner surface of packaging material
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[Fig. 8] Sterilization by plasma discharged water. The mandarins in
2 weeks at 30C after washing.
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Nitrogen fixation by plasma discharge
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