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This study developed three prototype machines for producing plasma-
activated water (PAW) and examined its effects on water properties, microbial inhibition
in green oak lettuce, and mung bean germination. The first single-pass system (10 kV,
copper electrodes) reduced microbes by 47.84-68.31% but was limited in capacity.
The second recirculating design improved stability and oxidative species concentration
but still lacked efficiency. The third, integrating Corona Discharge with multiple plasma
heads, produced highly reactive and consistent PAW, lowering pH and increasing ORP,
EC, NOs', NO;, and H,0,. Under optimal conditions (two heads, 0.78-1.02 L/min, 90
min), microbial counts dropped by 24 log, confirming its strong disinfecting ability. In
germination tests, PAW - treated mung beans achieved 100% germination within the
first day, while the control group germinated more slowly and less uniformly. The vigor
index (V1) reached its highest value (1,250) under moderate treatment conditions,
reflecting the role of reactive oxygen and nitrogen species (RONS) in stimulating plant
metabolism and early growth. However, harsher conditions, such as prolonged
exposure with two plasma heads, led to reduced VI due to oxidative stress, highlighting
the need to optimize treatment intensity. These results indicate that PAW has potential
as a sustainable technology for both food safety enhancement and agricultural

applications.
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