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Applications of chlorine, steam and ozone to reduce contaminants on fresh chilli
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Abstract

The efficacy of sodium hypochlorite solutions (50-200 ppm for 5-30 min), steam blanching (70-90 °C for
5-30 sec) and ozonation (0.4-5 ppm for 5-20 min) in the reduction of naturally contaminated microorganisms on
fresh chilli skin was evaluated. Effects of each treatment on cell structure under scanning electron microscope
were examined. Results indicated that the longer washing time resulted in the better reduction of microbial loads
in all cases. Cell numbers appeared to be steady after 10 min washing in most cases. Tap water had little effect
on the reductions of total viable count, yeast and molds, and coliforms. Sodium hypochlorite solution at 200 ppm
for 30 min reduced total bacterial count (TPC), yeast and mold (YM) and coliform counts by 2.14, 1.98 and 2.22
logCFU/g, respectively. Steam pasteurization had the greatest effect at 90 °C for 30 sec which reduced the
respective organisms by 2.45, 1.95 and 1.89 logCFU/g. Ozonated water at 5 ppm, with 10 min contact time,
destroyed the organisms by 2.59, 1.78 and 2.71 logCFU/g, respectively. The scanning electron micrograph (SEM)
indicated that ozone and chlorine treatment caused damage by disrupting cell structure and killed the organisms.
It appeared that ozonation and steaming were more effective in reducing microbial loads on chilli skin than the
use of chlorine with much lower concentrations and contact times. However, steam blanching at 90 °C for 30 sec
caused negative effect on lowering the yellowness (b* value) and destroyed texture of the chilli. Ozonation
treatment had little to no effects on a,, and colors (L a* b*) values of the chilli. It was effective and could be an
alternative treatment of choice where chlorination could not be used.
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Figure 1 Effects of sodium hypochlorite (A), ozone (B), and steam blanching (C) on TVC (1), yeast/mold (2) and

coliforms (3) contaminated on chilli surface
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Figure 2 Scanning electron micrograph, at 10kV, 20000x, of E. coli cells treated with ozonated water (5 ppm, 10
min) and sodium hypochlorite (200 ppm, 30 min)
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