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Abstract
The purpose of this research was to design and perform comparative test of the developed and the

current wholesale rose apple packaging. Methodology included two parts; part 1 current packaging test of
corrugated box and foam box filled with rose apples with and without foam net; part 2 developed packaging test
with corrugate box the interior of which was partitioned and had the fruit placed vertically and diagonally in the
partition. The fruit in part 2 was all wrapped by foam net and vibration simulated at the frequency of 4 Hz for one
hour, based on ASTM D999 Method A2 standard and Chonhenchob and Singh (2005). Five replications were for a
combination of the controlling factors. Results showed that the developed packaging with diagonal, partitioned,
interior arrangement exhibited the best performance and gave the smallest damage. The corresponding bruising
and abrasion at the upper zone of a rose apple fruit (close to the stem) was 33.1 and 0.8% respectively, and that
at the lower zone was 3.9 and 1.1% respectively. Packing density and packaging cost were 15.9% and 7.26
baht/kg.
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Table 1 Comparision of average damage per fruit and comparision of average damage percentage per package

for each package type.

Package type The current wholesale packages The develop packages
1 2 3 4 5
Damage type * wx * ok * ok * - " -
Bruise(u) 3649 85194 1220 67578 0216 11258 0486  33.056 2142  70.000
Abrasion(u) 0.018 0728 0584  40.820 1.116  60.265  0.011 0833 0012 1111

Abrasion-internal
0.000 0.000 0.011 1.758 0.019 0.221 0.000 0.000 0.000 0.000

crack(u)

Crack(u) 0.000 0000  -0.005 -0977 -0.005 -1545  0.000  0.000  0.000  0.000
Land crack(u) 0.000  0.000  -0.007 -0.586  -0.001 -0.221  0.000  0.000  0.000  0.000
Internal crack u) 0.000 0.000  -0.001  -1.563 0099  16.115  0.000  0.000  0.000 0.000
Cut(u) 0000 0000 -0.026 -3945 -0025 -3532 0000 0000 0000  0.000
Cut-internal

crack(u) 0.000  0.000  -0.005 -3.516 0013 0000  0.000  0.000  0.000  0.000
Bruise(m) 0.170 8.010 0.344 31836  0.035 3.091 0.000 0.000 0.024 1.667
Abrasion(m) 0.000 0000 0609 38672 0495 39735  0.000  0.000  0.000  0.000

Abrasion-internal
0.000 0.000 0.002 0.586 0.003 0.221 0.000 0.000 0.000 0.000

crack(m)
Crack(m) 0.000 0.000 0.000 0.000 -0.005 -0.221 0.000 0.000 0.000 0.000
Land crack(m) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Internal crack(m) 0.000 0.000 0.002 0.781 0.025 6.843 0.000 0.000 0.000 0.000

Cut(m) 0.000 0000  -0.007 -0.820 -0.008 -0.662  0.000  0.000  0.000  0.000
Cut-internal

0.000 0000  -0.002 -0.195 0005  -0.221  0.000  0.000  0.000  0.000
crack(m)
Bruise()) 0.667  28.883  0.246 38281 0034 4636  0.021 3889 0178  6.944
Abrasion(l) 0.001 0243 1554 76758 1132 71965 0007  1.111 0.033 1.944

Abrasion-internal
0.000 0.000 0.027 4.883 0.024 3.311 0.000 0.000 0.000 0.000

crack(l)
Crack(l) 0.000 0.000  0.000  0.000 0.004  0.442 0.000  0.000  0.000 0.000
Land crack(l) 0.000 0000  -0.004 -0.195 0000 0000  0.000  0.000  0.000  0.000
Internal crack(l) 0.000 0.000 0.000 2734 0135 17439  0.000 0.000 0.000 0.000
Cut(l) 0.000 0.000  -0.007 -2.118  -0.005  -1.104  0.000 0.000  0.000 0.000
Cut-internal

0.000 0.000  -0.003 -1.563  0.004  -1.766  0.000 0.000  0.000  0.000
crack(l)
Packing density 0.2864 0.466 0.5310 0.1590 0.1590
Cost of package

9.100 0.600 0.600 7.260 7.260
(Baht/Kg)
Note : - Specific gravity of rose apple is 0.978 and u, m, | refer to upper, middle and lower zone of a rose apple fruit.

- The package type 1, 2, 3, 4 and 5 are foam box(with foam net), corrugated paper box(pipo box and without foam net),
corrugated paper box(fruit box and without foam net), partition with stem end of rose apple fruit in horizontal plane(fruit
length in diagonal to box width) and partition with stem end of rose apple fruit in vertical plane respectively.

- *and ** are net average damage per fruit and net average damage percentage per package respectively.
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