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Introduction

Ensuring microbial safety of fresh leafy vegetables while preserving quality remains a major challenge for the food industry, driving interest in non+thermal decontamination

technologies.
This study evaluates the potential of cold plasma as an alternative to heat-based processing for the decontamination of lettuce.

Lettuce serves as an ideal model for evaluating cold plasma treatments due to its common raw consumption (which increases the risk of contamination) and its short shelf life.

Obijectives
To evaluate cold plasma as a non-thermal decontamination method for fresh lettuce
¥ Determine the antimicrobial effectiveness of cold plasma against L. innocua at different exposure times

¥ Compare the microbial inactivation of cold plasma with a conventional hot water freatment (blanching @ 80 °C - as a reference to illusirate the effects of extreme thermal effect and provide a benchmark

for microbial inadtivation)

¥ Assess the impad of cold plasma on key quality parameters: pH, color, chlorophyll content, and total phenolic content

Materials & Methods Results | Impact on Quality

cold plasma treatment thermal treatment pH both treatments maintained lettuce pH in a stable and similar range (5.6 - 6.0)
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All analyses were conducted at least in triplicate = t-Student test & ANOVA + Post-hoc tests » higher total color differences vs. fesh

lower total color differences vs.
fesh at shorter times

Results | Anti-listeria efficacy

Chlorophyll content
Listeria innocua survival

* Chlorophyll a remained relatively stable under both treatments
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 Chlorophyll b was better preserved after plasma treatment
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thermal treatment achieved complete L. innocua

inactivation (approximately 7-log reduction) within 5 s

Total phenolic content (mg GAE / g FW)

cold plasma resulted in a slower decline, reaching 15 20 25

time (s)

approximately 2-log reduction after 30 s. compounds

Different letters indicate significant differences at the same time point (p < 0.05)

- similar to fresh lettuce
GAE is gallic acid equivalent

FW is fresh weight

_Conclusions

Although thermal processing ensured rapid decontamination of lettuce, cold plasma demonstrated superior preservation of physicochemical quality, highlighting its

potential as a non-thermal strategy for lettuce with low microbial loads, provided its antimicrobial efficacy can be further optimized.
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