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Study on Microbiological, Chemical, Physical and Sensory Changes in Minimally Processed and Modified

Atmosphere Packaged Fresh-cut Thai Mangoes

Manatchaya Ngarmsak*

Abstract

Seven related studies were conducted on Chok Anun mangoes grown in Thailand. The first study
investigated the quality of fresh-cut mangoes commercially processed and transported to Canada. The results
indicated the need for a procedure to reduce the initial contamination, and the film used for top seal needed to be
changed to a more permeable one. The second study verified the possibility of microbial contaminants being
transferred from the surface of the whole fruit to fresh-cut surface, and compared the effectiveness of sanitation
treatments on the microorganism. Stem scars contained larger populations of microorganisms than the skin. Wash
with either heated (50°C) water alone, or chlorinated water (100mg/1) alone was effective in controlling the microbial
load. Several species of bacteria, yeast and mold from the packaged mango slices were identified. The third study
monitored microbial development chemical and enzymatic activities in the fresh —cut mangoes over 21 days of
storage in 5°C. There was no growth of aerobic bacteria, yeast and mold in mango slices prepared from mangoes
washed with chlorinated water at 50 °C. There were no consistency changes in, pH, TSS and TA. The brightness
declined with low headspace oxygen. PPO and POD activities were very low. Hot water wash of the whole fruit
induced the increase water- and lipid-soluble antioxidants on the fresh-cut products. The forth study evaluated the
antimicrobial activity of vanillin against bacteria, fungi, yeasts isolated from spoiling fresh-cut mango slices. The
result indicated that all the tested species were sensitive to the antimicrobial effect of the compounds. Treating fresh-
cut mango slices with 80 mM vanillin significantly (P<0.05) delayed the development of aerobic bacteria and yeast
and molds. The fifth study was conducted in the commercial setting. The warm water treatment was shown to be the
most effective in the reduction of aerobic bacteria and yeast and molds. Sanitizing treatments did not alter chemical
indices (pH, and soluble solids) or headspace gas composition (CO,, O,) in stored mango slices. The sixth study,
investigated the effects of anti-browning agent on the fresh-cut mangoes prepared in commercial setting. Shelf-life of
mango slices treated with anti-browning solution (2 % citric acid, 2% ascorbic acid and 0.05% calcium chloride
(w/v)) based on the sensory qualities was 14 days at 5 °C. The seventh study, verified the antimicrobial activity of
vanillin for fresh-cut mangoes in the real commercial setting. Vanillin at the concentration 80 mM can inhibit the
growth of fungi in fresh-cut mangoes.

These results provided clear evidences that spoilage microorganisms in fresh-cut mango originated from the

surface of the fruits. The stem scars contained higher number of microorganisms than the skin. To ensure the quality
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of fresh-cut mango products, whole mango should be sanitized in warm water at 50 °C before the subsequent
preparation steps. None of other sanitizing treatments could prevent microbial transfer to the flesh-cut mangoes.

Vanillin could be used as a practical preservative in fresh-cut mangoes products.



