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Influence of Natural Frequency and Packaging upon Apple Bruising in Transport Container
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Abstract

This research was the study of the influence of frequency and packaging upon apple bruising in transport
container by means of simulated vibration based on ASTM Standards D99 Method A2. Experimentation included
two control factors, i.e. a) two frequencies (2.5 and 3.5 Hz) ; b) three random packaging in plastic crate (without
foam net, with foam net, with foam net and tight fill pack). At the testing frequency of 3.5 Hz, tight fill pack was
divided into 2 types (with and without vertical load of 478.7 N/m’ on top of the apples). The fruit samples were
Chinese Red Fuji cultivar.

Results showed that 2.5 Hz vibration caused fruit damage in the without foam net (WOFN) packaging,
with foam net (WFN) packaging, and WFN and tight fill pack (TFP) packaging at the amount of 15.7, 12.7 and
8.7% respectively. For the 3.5 Hz vibration, fruit damage was 36.7, 19.0, 15.0 and 11.3% for the WOFN, the WFN,
the TFP, and the WFN and TFP plus vertical load packaging respectively (TFPL). Damage size, mostly occurring,
ranged from 11 to 14 mm. for every packaging.
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Table 1 Apple’s damage for frequency 2.5 and 3.5 Hz.

Frequency

2.5 Hz. 3.5 Hz.
Type of Packaging WOFN WFN TFP WOFN WFN TFP TFPL
Damage Area (sz) 109.72 44 .57 39.08 362.22 161.63 101.75 48.78
Size of Damage (%)
6 mm. 0.0 0.0 0.0 1.1 0.0 0.0 2.3
7 mm. 0.0 0.0 3.0 0.5 0.0 1.9 2.3
8 mm. 7.7 5.0 6.1 3.3 1.4 1.9 4.7
9 mm. 58 12.5 6.1 1.1 4.2 1.9 11.6
10 mm. 15.4 10.0 6.1 12.0 2.8 13.2 20.9
171 mm. 26.9 37.5 30.3 23.9 33.3 22.6 30.2
14 mm. 26.9 30.0 45.5 34.2 34.2 34.0 16.3
17 mm. 58 5.0 3.0 7.6 7.6 15.1 7.0
20 mm. 3.8 0.0 0.0 8.7 8.7 3.8 2.3
22 mm. 1.9 0.0 0.0 1.6 1.6 0.0 2.3
24 mm. 0.0 0.0 0.0 1.6 1.6 1.9 0.0
30 mm. 0.0 0.0 0.0 0.5 0.5 1.9 0.0
33 mm. 1.9 0.0 0.0 1.1 1.1 0.0 0.0
40 mm. 0.0 0.0 0.0 2.2 2.2 0.0 0.0
>40 mm. 3.8 0.0 0.0 0.5 0.5 1.9 0.0
Point / Fruit (%)
0 84.3 87.3 91.3 63.3 81.0 85.0 88.7
1 14.0 12.0 7.3 22.0 15.0 13.0 8.7
2 1.7 0.7 0.7 9.0 3.0 1.7 2.3
3 0.0 0.0 0.3 2.7 1.0 0.0 0.3
4 0.0 0.0 0.3 1.7 0.0 0.3 0.0
5 0.0 0.0 0.0 1.3 0.0 0.0 0.0

Table 2 Duncan Multiple Range Test of frequency and

type of packaging effects upon apple bruising area.

Packaging type

Bruising Area

TPF
WFN
WOFN

1.5649 a £ 2.57
2.2914a+3.69
5.2442 b £7.20

* Number, followed by the same letter implies Insignificant in the same

column differences of mean

Table 3 Duncan Multiple Range Test of frequency and

type of packaging effects upon apple bruising points.

Packaging type

Bruising Points

TPF
WFN
WOFN

11.83a+4.45
156.83 a+4.45

26.17 b +14.85

* Number, followed by the same letter implies Insignificant in the same
column differences of mean
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