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On the Fading of Mandarin Organge, Packed in Plastic Films.

Etsuzo Matsui and Yoshihiro Shimizu

Abstract

The authors studied on the effect of light upon the color and carotenoid content of yellow
Mandarin orange with sirup, packed in plastic films : and found that not only light but also
oxgen, permeated through film, contributed to the fading of orange.

The films of polyvinyl chloride, polyvinylidene chloride and polyamide are less permeable
to gases than those of polyethylene, polypropylene and the likes.

The colors of oranges, which packed in polyethylene and polypropylene films, quickly grew
dull when they were stored in the bright for 30 days.
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Table 1 Gas permeabilities of plastic films.

Thinckness Gas permeability
Films i
" (mm) (cc/cmélsrec. —u)li Vgg;‘: a:g;r
cm Hgx10
Polyethylene (A) 0.089 0.62 4.0
” (B) 0.055 1.52 7.3
” (D] 0.032 1.50 11.0
" (D) 0.065 3.30 7.8
Polypropyrene 0.039 1.03 10.0
Polyvinyl chloride 0.025 0.025 29.0
polyvinylidene chloride 0.041 0.019 2.6
Polycarbonate 0.051 0.90 81.0
Polyamide 0.045 0.009 112.0
Ionomer resin 0.050 1.56 13.0
Polyethylene-polyvinyl acetate (Copolymer resin) 0.122 3.30 4.2
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Table 2, The color changes during storage of mandarin orange
packed in plastic films. (stored in the dark for 30 days)

Remainin Hue
Packaging materials carotenoi i
#) L | a b | am | TR

Polyethylene a 71.8 33.00 —1.54 21.40 —0.07 22.5
” (B) 66.0 33.10 —0.99 21.40 —0.05 21.4

” ) 78.2 33.10 —0.88 21.10 ~-0.04 21.1

” (D) 60.2 32.13 | —1.18 20.30 | —0.06 20.3
Polypropyrene 76.7 34.20 —1.82 22.09 —0.08 22.2
Polyvinyl chloride 65.0 34.20 —1.85 22.10 —0.08 22.2
Polyvinylidene chloride 87.4 32.21 —-0.71 21.02 —0.03 21.1
Polycarbonate 85.4 33.70 —-1.10 21.00 —0.05 21.0
Polyamide 91.8 32.69 —-0.70 20.30 —0.04 20.3
lonomer resin 79.6 32.28 —1.05 20.44 —0.05 20.5
Eggga";‘e‘zg‘j;‘j[;;zv‘r‘ggn) 67.0 31.55 | —1.30 | 19.80 | —0.07 | 19.4
Initial value 1 100.0 33.40 —0.50 21.61 —0.02 21.6
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Table 3. The color changes during storage of mandarin orange packed
in plastic films. (stored in day light for 30 days)

Remaining Hue
Packaging materials carotenoi ——
(%) L a l b ' a/b ; y a*+b?
Polyethylene (A) 13.6 37.24 —5.40 21.80 —0.25 22.5
” (B) 8.7 37.20 | —6.39 20.20 | —0.32 21.2
" ) 5.8 38.16 ' —7.18 19.81 | —0.36 21.1
” (D) 14.6 40.74 | —-7.18 | 21.92 | -0.33 | 23.1
Polypropyrene 16.5 38.20 | —5.32 22.60 —0.24 23.2
Polyvinyl chloride 40.0 34.80 —-2.17 21.20 -0.10 21.3
Polyvinylidene chloride 55.3 32.69 —1.19 20.65 —0.06 20.7
Polycarbonate 6.8 39.18 —7.30 19.61 —0.38 20.9
Polyamide 59.3 32.89 -1.1 21.22 —0.05 21.2
lonomer resin 12.6 37.05 ‘ —6.57 20.42 —0.32 21.5
PRt e A S 16.5 37.80 . —6.40 | 20.67 | —0.31 | 21.6
Initial value 100.0 33.40 —0.50 21.61 —0.02 21.6
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The relations between the remaining carotencids
in the fruit and the gas permeabilities of films.
Fig.2 Effect of light on carotenoid content
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Fig.3 The transmission spectra in the ultraviolet

and visible regions of plastic films.
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