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A Comparison of Apple Cushioning Materials Using Bruise Resistant Graphical
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Abstract

This research was to compare the protective performance of cushioning material to prevent mechanical
damage of apples by free fall drop test method. Fuji apples 138 (by count) were used as a sample for testing.
Eight apples were packed into a corrugated sheet box. The impact test by free-fall dropping test was done with 3
levels, 0.6, 0.7 and 1 m. The test methods comprise of dropping test of the corrugated sheet boxes containing
apples without cushion material and corrugated sheet boxes containing apples with cushioning materials; 1 cm
long rice straw, 15 cm long rice straw, 0.5 cm in diameter foam ball, 2.5% and 6% moisture content (mc.) coconut
fluff. The protective performance of cushioning material was evaluated using bruise resistance of the graph of
bruise area — drop height level (BA-h). The results showed that 6% mc. coconut fluff was the most appropriate
cushioning materials to prevent the mechanical damage by apple free fall drop test method with average bruise
resistance of shredded paper was 6.89 sq.mm/m
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Figure 1 Various types of apple cushioning materials: a) 1 cm rice straw, b) 15 cm rice straw, ¢) 0.5 cm in
diameter foam ball and d) coconut fluff with 2.5 and 6% moisture content
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Figure 2 Bruised area of apple evaluated by peeling.

Table 1  Linear regression analysis of relationship between bruised area and drop height with various types of

cushioning materials.

Cushioning materials Equation of relationship R2
Bare apple (Control) B, =515.51x - 216.24 R2=0.9962
15 cm. rice straw B, =284.51x - 89.423 R? =0.9429
1.cm. rice straw B, =218.73x - 75.21 R? =0.6996
Foam ball B, =191.98x - 63.815 R?=0.98
2.5% MC. Coconut fluff B, = 25.28x - 10.502 R2=0.7347
6% MC. Coconut fluff B, = 6.899x - 3.2988 R?=0.669
*When B, = bruised area of the apple and H = drop height
BA (mmz) * control
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Figure 3 Relationship between bruised area and drop high with various types of cushioning materials.
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