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A Novel Postharvest Application of Carbon Dioxide Micro- and Nano-Bubbles to Inactivate Total Bacteria
and Improve the Quality of Fresh-Cut Lettuce
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Abstract

At present, fresh-cut lettuce have become popular among consumers. Washing with sodium
hypochlorite (NaOCI) is the most common method to preventing food born pathogen, but some organic
compounds react easily with available chlorine to form toxic chlorinated products. Thus, this research aims to
study the effects of carbon dioxide micro- and nano-bubbles technology (CO,-MNBs) which is a non-chemical
method on inhibition of total bacteria and improve the quality of fresh-cut lettuce. The results showed that
using of CO,-MNBs was more effective to inactivate total bacteria than that of 100 ppm of NaOCI, but using of
CO,-MNBs together with 50 ppm showed the most effective. In addtions, CO,-MNB can maintained the quality of
fresh-cut lettuce during storage, fresh-cut lettuce washed with CO,-MNBs showed a lower incidence of browning
symptom and lower amount of total phenolic compounds comparison to control. CO,-MNB also maintained the
amount of vitamin C and antioxidant capacity. These results indicated that CO,-MNB may use as an alternative
non-chemical method to inactivate total bacteria and improve the quality of fresh-cut produce. However, the
further research must be needed.
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Figure 1 Total bacteria of the fresh-cut lettuce washed with various techniques then stored at 4°C for 8 days.
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Figure 2 Browning scores (A) and total phenolic compounds (B) of the fresh-cut lettuce washed with various

techniques then stored at 4°C for 8 days.
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Figure 3 Antioxidant activity (A) and total ascorbic acid (B) of the fresh-cut lettuce washed with various
techniques then stored at 4°C for 8 days.
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