Agricultural Sci. J. 37 : 5 (Suppl.) : 264-267 (2006) 2. INEL N 37 1 5 (WLAH) | 264-267 (2549)

nsnadganud1aInnszaudaaivalnilasudilitlaannnisnszunn
Development of Cushioning Materials from Shredded Paper for Impact Apple Protection
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Abstract

Foam net, which provides nice sale appeal and is extensively used in Thailand, absorbs appropriately
fruit impact energy but degrades very slowly. This property is not desirable for fruit export. A technique to utilize
the used paper which is locally available, plentiful, cheap, recyclable and easily degradable was investigated. The
paper of concern was used and shredded into strips, contained in a compartmentalized cloth sack. These
shredded paper (s-paper) pads were used as protective wrapping material for apples. Experiment was designed
to measure and evaluate apple bruising at varying combination of five control factors, i.e. (I) paper type (typical 80
gm office paper and newspaper), () S-paper width (3 and 6 mm), (lll) two sizes of ‘Red Fuji” Chinese apples
(no.88 and 100), (IV) S-paper density (36, 48, 60 and 72 kg/ms), (V) number of partitions per pad (1, 2 and 4). The
cushioned fruit were impacted by a ballistic pendulum and the resulting apple bruising was analyzed. Results
indicated that the S-paper pad made of 60 kg/m3, used 3 mm width office paper and two partitions could carry the
highest bruise threshold energy of 1.25 J which is 150% better than that of the foam net.
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Figure 1 Performance of shredded office paper pad (A) Apple No.88 (B) Apple No.100
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Figure 2 V-E beyond threshold relationship (A) Apple No.88 (B) Apple No.100
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Figure 3 V-E below and upto threshold relationship (A) Apple No.88 (B) Apple No.100

Table 1 V-E below and upto threshold relationship equation and regression of apples

No. 88 Equation R No. 100 Equation R
Office 3mm V =160.74E - 105.15 0.95 Office 3mm V = 164.60E - 108.07 0.91
Office 6mm V =180.98E - 97.12 0.94  Office 6Bmm V =206.15E - 131.13 0.92
News 3mm V = 236.67E - 130.44 0.95 News 3mm V =212.10E - 129.11 0.94
News 6m V = 364.29E - 165.71 0.97 News 6mm V =247.27E - 116.91 0.96
Bare fruit V =628.57E - 27.14 0.97  Bare fruit V = 685.71E - 34.29 0.95
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