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Effect of Rice Straw Carboxymethyl Cellulose Film Blended with Polyethylene Glycol
on “Nam Dok Mai” Mangoes Storage Life
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Abstract

The properties of blended rice straw carboxymethyl cellulose (CMC)/polyethylene glycol (PEG) film were
studied and used as a “Nam Dok Mai” mango coating solution for prolonging their shelf-life. The plasticizer (PEG)
in the experiment was added to rice straw CMC film coating solution (2 and 3 % (w/v) at various concentrations,
i.e.0,0.25, 0.5 and 1 % (w/v). The mechanical properties (tensile strength and elongation at break), solubility and
barrier properties (water vapor permeability and oxygen transmission rate) of the film were then determined. The
results revealed that the best properties of plasticized rice straw CMC film were obtained from adding 0.25% (w/v)
PEG. The mentioned properties were 35.02 + 0.93 MPa, 3.48 + 0.32%, 99.92 + 0.01%, 1.16x10° +
O.O1g.m/m2.mmHg.day and 1.11x10° cm3/m2.day.Pa, respectively. In evaluating “Nam Dok Mai” mangoes’
storage life and quality as influenced by rice straw CMC film coating. The results showed that the coated mangoes
had a shelf life in 25 + 1 °C, 50 + 5 %RH of 15 days with a weight loss of 19.56 + 0.95%, a flesh firmness of 4.22 +
0.29 N/cm®, peel color changes in terms of L*, a* and b* of 69.41 + 0.53, 12.65 + 0.25 and 46.9 + 1.02; flesh color
changes in terms of L*, a* and b* of 65.68 + 1.11, 9.83 + 0.1 and 56.54 + 2.74; a titrable acidity of 0.45 + 0.03%, a
total soluble solid content of 17.9 + 1.50 °Brix, and an overall acceptance score of 3.4 £ 0.89.
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Table 1 Mechanical and barrier properties of carboxymethyl cellulose film

Treatment ) N
Thickness TS E Solubility WVP OTR
CMC PEG . . ) 5 2
(W] (W)l (mm) (MPa) (%) (%) (g.m/m".mmHg.day) (cm’/m“.day.Pa)
2 0.25 0.05° 35.02° 3.48° 99.92° 1.16x10™ 1.11x10™°%
0.5 0.05° 29.63°  7.02° 99.78° 1.19x10™ 1.18x10°>
1.0 0.05° 27.15% 12.28° 99.59° 1.20x10™ 1.25%x10™
3 0.25 0.05° 4541° 537° 99.36° 1.07x10™ 1.05x10™
0.5 0.05° 37.80° 7.23° 99.33° 1.08x10™ 1.11x10°%®
1.0 0.05° 35.52° 5.49° 99.36° 1.08x10™ 1.17x10°
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Table 2  The analysis of control and coated mangoes at 25 + 1°C and 50 + 5%RH

Storage ) ) Peel Flesh Overall
. Weight Firmness TA TSS
Treatment time loss (%) N) color color (%) (%) acceptance
(days) ° (b*) (b*) ° ° (score")
Control 12 18.40° 3.28° 49.18° 54.51% 0.352° 18.3° 3.6°
CMC2%+PEG b ab ab b a ab a
15 19.56 4.22 46.90 56.54 0.451 17.9 3.4

0.25% (w/v)

! Overall acceptance score : 1 = dislike very much, 2 = dislike slightly, 3 = like nor dislike, 4 = like slightly and 5 = like very much
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