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A Comparison of Apple Cushioning Materials Using Bruise Area and Number of Bruise
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Abstract

The objective of this study was to compare the effectiveness of cushioning material to prevent
mechanical damage of apples by free fall drop test method. Fuji apple 138 (by count) was used as a sample for
testing. Eight apples were packed into a corrugated sheet box. The impact test was by free-fall drop test with 3
levels, 0.6, 0.7 and 1 m. The test methods consist of drop 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 and 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 diameter. A bruise diameter was
separated in 3 sizes: small  (1-3 mm in dia.), medium (4-8 mm in dia.) and large (= 9 mm in dia. or more). The
results showed that 6% mc. coconut fluff was the most appropriate cushioning material to prevent the mechanical
damage by apple free fall drop test method. The bruise area was 0, 21.20 and 26.56 sg.cm at 0.6, 0.7 and 1 m,
respectively, and no small bruise. Only medium bruises were found 2, 0, 0 and large bruises were 3, 0, 0 slits at
0.6,0.7and 1 m, respectively.
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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 and 6% moisture content
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Figure 2 Bruised area of apple evaluated by peeling.
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Figure 3 Number of bruise (a-c) and bruise area of apple (d)
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