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Effect of Vibration Resistance on Shipping Container of Mangosteen fruit
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Abstract

Vibration damage in breaker mangosteen fruit was tested according to International Safe Transit
Association (ISTA, 2004). The fruit were packed in paper tray (24 fruit/tray) or clam shell polyvinyl chloride (PVC)
tray (3 fruit/tray) prior to be placed in paper carton. The tests were run at 0, 150 and 300 cycles per minutes (CPM)
for 0, 95 and 48 mins, respectively. All the tests did not damage the paper carton. However, the fruit in all
treatments, tested at 300 CPM for 48 mins, exhibited sever damage when stored at room temperature (25+2 °C)
for 3 days. The symptoms were peel hardening and skin browning. The fruit tested at 150 CPM for 90 mins
exhibited pronounce damage after 1 week of storage at 13°C with mild damage found in fruit packed in clam shell
PVC tray. Severe damage in mangosteen was found in fruit with extended storage. The control fruit could be
stored at 13°C for 2 weeks with acceptable quality.
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Figure 1 Severity of injury1 of mangosteen fruit stored at 13°C.
1 Severity of injury (score); where 0 = normal, 1= 1-25% injured area, 2 = 25-50%, 3 = 50-75%, 4 = 75-100%.
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Figure 2 Skin color change of mangosteen fruit.

' Skin color change score 1-5; where 1= Lightred 5= Purple
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Figure 3 Overall acceptability of mangosteen fruit stored at 13°C. Overall acceptability1 score 1-5; 1= Dislike

Extremely and 5 = like extremely)



Table 1 Fruit injury (%) of mangosteen fruit.

13°C storage at 13°C + 25°C 3 days
Week 0 Week1 Week2 Week3 Week0O Week1 Week?2 Week3
Shipping container (A)
Paper tray 0 8.43 17.30 1.23 3.56 10.34 20.39
Clam shell tray 0 7.56 16.59 1.56 5.54 12.23 19.45
F-test (A) - - ns ns ns ns ns ns
Vibration resistance (B)
0 CPM 0 0 3.32c¢c 798b 1.01b 278b 9.49b 1534b
150 CPM 0 0 834b 1554b 345a 429a 1421a 2032b
300 CPM 0 0 1247a 29.34a 456a 598a 18.32a 28.39a
F-test (B) - - * * * * * *
F-test (AxB) - - ns ns ns ns ns ns
CV (%) - - 29.89 26.34 1548 24.33 20.21 29.12
Table 2 Weight loss (%) of mangosteen fruit.
13°C storage at 13°C + 25°C for 3 days
Week 1 Week 2 Week 3 Week 0 Week 1 Week 2 Week 3
Shipping container (A)
Paper tray 2.12 4.01 513 7.89a 8.56 a 10.22 a 1245 a
Clam shell tray 2.01 3.79 4.56 6.55b 7.54b 8.78 b 10.68 b
F-test (A) ns ns ns * * o
Vibration resistance (B)
0 CPM 2.06 b 2.82b 3.62b 545b 7.54b 8.50 b 9.37b
150 CPM 225a 3.76 a 4.71a 6.44 b 8.32b 9.11b 12.77 a
300 CPM 231a 4.73 a 559 a 8.32a 10.12a 12.57 a 14.90 a
F-test (B) - x * * o
F-test (AxB) ns ns ns ns ns ns ns
CV (%) 29.81 32.01 25.77 29.33 23.45 12.98 34.58
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