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Fresh fruits and vegetables have been increasingly recognized as an essential component of a healthy and balanced diet. Meanwhile, bacterial contamination of fresh produce has emerged as a significant food safety challenge due to the increased produce consumption. A fundamental understanding of the interactions between produce surfaces and bacteria is critical for devising effective decontamination strategies. In our previous work, the mechanisms leading to bacterial retention and removal were investigated in a model system comprised of colloids as bacterial surrogates, and polydimethylsiloxane (PDMS) replicas of tomato, spinach, and lettuce surfaces. Colloid retention was investigated in batch experiments and found to be determined by the water retention and distribution on the surfaces of produce/replicas, which were collectively controlled by their surface properties, including roughness, topography, and hydrophobicity. Colloid removal was studied by rinsing colloidal-contaminated surfaces with different solutions, including DI water, NaCl solution, surfactants of SDS and Tween 80, and micro/nanobubble (MNBs) in combination with either water or surfactants. The results demonstrated colloid removal was governed by the residual solution retention on the rinsed samples and the motion of the contact line (where the air-liquid interface contacts the colloid) that is related to the surface tension force acting on the colloid and the driven flows within the evaporating solution. These factors were affected by the properties of the sample surface and rinsing solution, and the sample removal velocity. Moreover, our results showed that MNBs significantly improved colloid removal efficacy, indicating that MNBs have great potential for cleaning contaminated surfaces or solutions.
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