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ABSTRACT

This study examines the effects of Plasma-Activated Water (PAW) on the inhibition of microbial growth in green
oak leaf lettuce (Green Oak), a postharvest perishable crop prone to biochemical deterioration primarily caused by
microbial contamination. Lettuce samples measuring 3 x 3 cm were collected from two cultivation methods: soil-
based (N) and hydroponic (H). The PAW was generated using a prototype device with a maximum output voltage of 15
kV, delivering pulsed high-voltage electricity for 25 minutes. The lettuce samples were then immersed in PAW for 10,
15, and 20 minutes, with tap water immersion used as a control. Microbial inhibition was assessed using the Total Plate
Count (TPC) method. The results showed a decreasing trend in microbial load, from 1.53 x 10° to 5.00 x 10° CFU/mL
in soil-grown lettuce and from 1.77 x 10° to 5.61 x 10° CFU/mL in hydroponically-grown lettuce. As for color changes,
the Color Difference (AE) analysis revealed no significant variation in color over time following the washing treatments.
The pH values of PAW ranged from 6.7 to 7.5, indicating no substantial impact on acidity or alkalinity. As previously
discussed, the three variables microbial growth inhibition, color difference, and pH showed only minor or negligible
differences. This is likely due to the current prototype generating PAW in a single activation cycle. Consequently, future

developments are expected to focus on enhancing the system, such as adopting a mist-circulation design or applying
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plasma directly to water. These modifications aim to improve the analysis and comparison of PAW’s antimicrobial

efficacy in green oak leaf lettuce in future research.

Keyword: Plasma Activated Water, Green Oak lettuce, Microbial
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