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Processed Used Papers as Cushioning Material Protecting Apples Fruit under Impact
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Abstract

The used papers were processed and treated as cushioning material under impact. Two type of the
used papers (i.e. triturated paper and Hyong paper) of there weight (5, 10 and 15 g) were put in a paper sag and
brought to wrap up an apple. The cushioned apple (Chinese Red Fuji) cultivar of two sizes 100 and 125 fruit/box
of 20 kg) was impact at varying loads of impact energy not over 2 J by ballistic pendulum. Bruise was measured
and analyzed for the relationship of bruise volume and impact energy. Results showed that the two type of used
processed paper of the weight of 15 g could best protect the apple. The bruise threshold energy of the apple size
100 and 125 was 0.668 and 1.156 J, respectively for fine type, and 0.642 and 1.018 J , respectively for the Hyong
paper.
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Figure 1 The relationship of impact energy and bruise volume of bare fruit and apple wrapped by two types of
processed used papers of three size (5, 10 and 15 g)
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Table 1 The relationship of equations of impact energy and bruise volume of bare fruit and apple wrapped by two

type of processed used papers by varies in three size 5, 10 and 15 g.

Apple size 100 Apple size 125

cushioning material

2

2

V=AE+B R V=AE+B R
Bare fruit V=4471.5E-350.48 0.9630 V=1794.6E-46.206 0.9707
Find 5 g V=3243.0E-468.33 0.9776 V=1659.3E-463.90 0.9562
Find 10 g V=1695.6E-368.20 0.9359 V=897.62E-289.44 0.9832
Find 15 g V=1006.9E-278.85 0.7909 V=641.84E-303.43 0.7882
Rough 5 g V=2475.9E-398.49 0.9793 V=1104.5E-257.10 0.9285
Rough 10 g V=2313.2E-442.30 0.9676 V=635.64E-147.19 0.9614
Rough 15 g V=1144.5E-310.01 0.8177 V=590.87E-228.72 0.7947
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Figure 2 Threshold energy on bare fruit and apple wrapped by 15 g of triturated and Hyong papers
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