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Energy Triggered Label Film for Tropical Fruit

JIANG Shuo, YANG Fu-xin, ZHANG Yan, HUANG Zhi-ying
(Shanghai Ocean University, Shanghai 201306, China)

ABSTRACT: Objective Because of their special physical characteristics, tropical fruits cannot be stored at low temperatures
like ordinary vegetables and fruits. They can go bad due to high temperatures. Energy triggered discoloration films are a new
type of functional materials. The new pyrometric labels can help to extend the shelf life of tropical fruits by warning inappropri-
ate storage temperature. Methods Energy triggered label films were produced by adding auxiliaries to polyvinyl alcohol (PVA)
in the flat. The effects of temperature, concentration of color changing agent, film thickness, Tween 80 content on the label’s
performance were studied. Results The significance of the effects were in the order; mass fraction of color changing agents,
thickness, temperature, Tween 80. Conclusion Films with the thickness of 0.09 mm, 2% color changing agent, 0.2% Tween
80, at 45 °C, have the best performance.
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Tab. 1 Effects of Tween 80 concentration

on properties of PVA mother liquor
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Tab. 2 Effects of color changing agent concentration

on properties of the film

Fe OARBEA  FE/% B %
S, 0.95 0.07 2.01 9.1
S, 2.33 0.23 2.05 91.6
S, 3.32 0.14 1.72 90.9
S, 6.09 0.19 2.03 89.7
S, 11.61 0.39 2.84 90.0
Sy 10.25 0.32 4.20 85.8
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Tab. 3 Effects of thickness on properties of the film
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H, 90.8 1.5 2.57 0.28

H, 91.1 1.9 3.67 0.32

H, 90.2 2.8 3.48 0.40

H, 90.1 2.4 6.18 0.43

H, 88.6 3.8 6.75 0.31
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Tab. 4 Effects of temperature on color properties of film
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Tab. 5 Factors and level of the orthogonal test

A B C

AV RS R mm R
1 1.5 0.07 40
2.0 0.09 45
2.5 0.11 50
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Tab. 6 Results and analysis of the orthogonal test

J¥ A B o D U
ORGSR R JRE RE S8 By
1 1 1 1 1 4.2
2 1 2 2 2 5.8
3 1 3 3 3 5.2
4 2 1 2 3 6.4
5 2 2 3 1 6.8
6 2 3 1 2 5.4
7 3 1 3 2 5.0
8 3 2 1 3 5.4
9 3 3 2 1 5.2
K, 5.067 5.200 5.000 5.400
K, 6. 200 6.000 5.800 5.400
K, 5.200 5.267 5.667 5.667
R 1.133 0.800 0.800 0.267
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Fig. 1 Thermogravimetric analysis of specimens
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Fig.2 Comparison of cross—section morphologies of specimens
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