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Prolonging Shelf Life of Brown Rice by Coating with Chitosan
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Abstract

Chitosan was gamma-ray irradiated with the doses of 10, 30, 50, 70 and 90 kGy, after
which characteristic functional groups were analyzed for using FTIR technique. Results
indicated no alteration in the main structure of irradiated chitosan. Molecular weight of chitosan
was measured using GPC technique. Chitosan solutions for coating brown rice were prepared
by dissolving irradiated chitosan powder in 2% (v/v) acetic acid to obtain concentrations of 0.5,
1, 2 and 5% (w/v), and the pH was adjusted to 5.6 using 6 M NaOH. Chitosan was sprayed onto
brown rice, which was placed in an acrylic enclosure at room temperature with controlled
relative humidity at 80%. Results indicated that at 5% (w/v) concentration and 90 kGy of
irradiated dose, chitosan prolonged shelf life of brown rice the most -- from 22 days (uncoated)
to ~ 33 days. When tested at 35 - 45°C and 70 - 90% relative humidity, it was found that higher
relative humidity resulted in faster fungi growth. For example, at 90% relative humidity, the fungi
became visible in 4 - 7 days. When coated with chitosan of 5% (w/v) concentration and
irradiation dose of 90 kGy and stored in a clear plastic bag to simulate normal storage
condition, no fungi became visible even after 4 months for both coated and uncoated brown
rice. Therefore, chitosan coating may not offer benefit in low-humidity storage conditions.
However, if brown rice needs to be stored in a high-humidity environment such as in a flooded

silo, appropriately coating brown rice with chitosan can effectively prolong the storage lifetime.
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10 22.0 22.0 24.0 32.7
30 22.0 22.0 24.0 27.3
50 22.0 22.0 26.3 32.0
70 22.0 22.0 23.3 32.3
90 22.0 22.7 24.3 32.7
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(w) 91 Aspergillus

A http://www.emlab.com/s/sampling/env-report-09-2006.html

(x) 91 Aspergillus
A http://www.eapcri.eu
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nanreufiazBuiAndes ()
ANz
0KkGy | 10kGy | 30kGy | 50kGy | 70kGy | 90 kGy
90% RH, 35°C 4 6 6 6 7 7
90% RH, 40°C 4 5 5 6 6 5
90% RH, 45°C 4 5 5 6 5 5
80% RH, 35°C 10 17 17 18 18 18
80% RH, 40°C 18 20 19 20 20 20
80% RH, 45°C 21 21 21 21 21 21
70% RH, 35°C 22 30 31 32 32 32
70% RH, 40°C 26 35 37 37 35 37
70% RH, 45°C 33 36 37 37 36 36
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