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Design of Protective Packaging of Fruits after Picking
Based on the Dynamic Storage Quality

JIANG Jun-Jun, CHEN Hui
(Jiangxi University Of Technology, Nanchang 330098, China)

ABSTRACT: Based on the experimental results, the dynamic storage quality of fruits was obtained, which provided the theo-
retical basis for the protective packaging design. The protective factors of fruits under a slight impact were determined, max-
imizing the reduction of breakage rate of products and transportation costs. Hardness, color and quality are the main indicators
of the preservation of fruits. In order to extend the shelf-life of fruits under the premise of quality assurance, protection packag-
ing design was conducted in terms of the apparent quality fragility of dynamic damage. When designing the protective packag-
ing solutions to the fruits experienced slight damage, one of its important standards was controlling the shock intensity (peak
acceleration) within a certain range. Required storage time was obtained according to the actual requirement, then the dynamic
fragility required for the design of cushioning packaging was attained according to the relationship between time T and dynamic
fragility to complete the overall design of fruit packaging.

KEY WORDS: product breakage rate; shelf-life; dynamic fragility; packaging design
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Tab.1 Quality change data of apple stored at room temperature after dropping
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A(1cm) B(1.5 cm) C(2 cm) D(2.5 cm) E(3 cm) F(0)
1 247.7 234.3 257.7 242.5 249.2 241.6
5 246.3 2329 256.2 241 247.5 241.5
7 245.6 232.1 255.5 240.2 246.8 2413
9 244.8 2313 254.9 239.3 245.1 241.0
12 243.5 230 254 238.2 244 240.8
14 242.7 228.9 253.2 237.5 243.3 240.5
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Fig.1 Three-dimensional model of colors of L'a"b” chart
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Tab.2 Initial test values of apple chromaticity

R ORI EWIH

i L a b
A 38.44 77.04 18.46
A 43.10 24.10 19.90
As 41.43 28.38 16.12
B, 56.97 7.73 30.42
B, 57.20 7.36 31.22
B; 42.96 28.22 17.80
C 38.32 33.58 17.15
C, 56.65 11.25 28.06
Cs 42.41 2891 16.22
D, 47.53 19.02 21.99
D, 43.75 19.60 18.40
D; 45.17 24.12 22.46
E, 50.25 25.19 17.59
E, 45.48 8.42 26.29
E; 36.32 33.76 15.63
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Tab.3 Final test values of apple chromaticity

JEv s ORI E 2B

R L* a* b*
A 33.64 22.64 27.85
A, 38.86 14.54 26.53
Az 40.53 27.18 16.17
B, 50.13 13.65 26.74
B, 52.80 15.26 2548
B; 40.13 23.24 19.30
C, 35.21 25.64 26.76
C, 54.14 14.25 27.25
G 40.48 24.27 19.33
D, 42.15 15.33 26.34
D, 42.14 13.11 27.86
Dy 41.34 21.42 26.35
E, 46.78 15.76 26.12
E, 43.65 14.69 28.86
E; 33.54 30.34 2043
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Fig.2 Variation of apple chromaticity with time
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Tab.4 Variation of apple hardness with time  kg/cm’
. WA I
e e X WSk BoR BRER 4R
1 5 4.8 4.5 4.2 4
1.5 4.6 4.2 3.9 3.7 3.4
2 5.6 5.1 4.8 4.5 42
2.5 4.8 44 3.9 3.5 33
6 5.5 4.9 4.4 3.8

5.0 4.7 4.6 4.3 4.1
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Fig.3 Variation of hardness change rate with shelf-life under
different drop height
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Fig.4 Dynamic bruise fragility curve of apples based on shelf life
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