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Abstract

The objective of this research was to evaluate cushioning material from rice straw in order to
prevent mechanical damage of fruit. The three types of mechanical damage, i.e. impact, compression
and vibration, were tested with Fuji apple fruits size no. 80 and 100 in this study. The eight types of
protection, i.e. non protection, foam net, and rice straw cushioning material thickness of 2, 3, 4 mm.
(type strip cutting and type no cutting) were test with ballistic pendulum technique for evaluate
potential of protection of rice straw cushioning from five level of impact energy. The result indicated
that the cushioning material from rice straw at the thickness of 4 mm. with strip cutting is the best
protective material for apple fruits. The highest bruise resistant of apple size 80 and 100 are 656.53
and 380.64 mm3/joule respectively. For the compression testing, the universal testing machine
(UTM) was use to compress the apple fruits with the eight types of protection like the ballistic
pendulum technique. The compression speed of 2.5 mm/min was applied to apple fruit until rupture
point. The energy absorption in each condition was evaluated from the force — deformation graph.
The result of this test indicated that rice straw cushioning material at the thickness of 4 mm. without
strip cutting has highest energy absorption of 8.61 for apple size 100 and that rice straw cushioning
material at the thickness of 4 mm. with cutting has highest energy absorption of 12.76 joule for apple
size 80. For vibration testing, comparison of rice straw cushion packaging and traditional packaging
(polystyrene foam packaging) was investigated with the vibration simulator base on ASTM D999
method A2 standard at frequency of vibration of 4 Hz for 1 hour. Fruit damage (bruise abrasion crack
i.e.) in terms of total damage was evaluated. The results showed that apple size 80 had total damage
of 17.50 and 22.92 percent for traditional and rice straw cushioning packaging, respectively. Apple
size 100 had total damage of 11.33 and 14.67 percent for traditional and rice straw cushioning

packaging, respectively.



