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Fig 1 L: Length: W: Width ¢ T: Thickness intended

for pears
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Table 1 Relations of Equivalent Diameter (Dp), Geometric Mean Diameter (Dg), and Procedure Surface

Area (S) for Pears
Formula Formula number References
L(W+T)* 1
Dy =(——5—)? () [16]
1
D, 3=(LWT) (2) [17]
S= Bl 3 18
= 3) [18]
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Fig 3 CT Scan Imaging Process
1- Computer room 2- Device input location 3-
Product location 4- Ray tube 5- Shot radiation 6-
Rejected rays of the product 7- Radiation receiving
crystals 8- Light Converter
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Fig 2 Diagram of pears quasi-static loading
A: The force-deformation device (Indestrone), B:
Jaw wide edges C: Load Cell D: Computer
E: Information Extract
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Fig 5§ Two-dimensional view of pear before and after
image processing
1- Bruise in real image 2- Bruise in processed image
(A: Bruised pear section B: Healthy pear section)
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Fig 4 The steps of making a CT scan image
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Table 2 Analysis of geometric diameter, equivalent and procedure surface area of pear at wide loading

level
df Geometric Diameter Equivalent Diameter
Mean Square F value Mean Square F value
Storage period 2 1.590 0.14"™ 0.0017 1.25™
Loading force 2 1.378 0.12™ 0.006 0.46™
Storage periodxLoading force 4 6.30 0.56"™ 0.001 1.19"™
Error 18 11.24 0.0013
df Surface Area
Mean Square F value
Storage period 2 219816 0.13™
Loading force 2 574519 0.33™
Storage periodxLoading force 4 1247088 0.72"™
Error 18 1726015

ns indicates no significance

Table 3 Correlation between geometric diameter parameters, procedure surface area and percentage of

bruise
70N
Ggometrlc Diameter Surface Bruise
Diameter
Geometric Diameter 1
Diameter 0.999™ 1
Surface 0.999 ™ 0.999™ 1
Bruise -0.108 ™ -0.090™ 0.106™ 1
100 N
Ggometrlc Diameter Surface Bruise
Diameter
Geometric Diameter 1
Diameter 0.999" 1
Surface 0.999™ 0.997 " 1
Bruise 0.018™ -0.013™ 0.010™ 1
130N
Ggometrlc Diameter Surface Bruise
Diameter
Geometric Diameter 1
Diameter 0.996 " 1
Surface 0.999™ 0.996 " 1
Bruise -0.162™ -0.129™ -0.161™ 1

ns indicates no significance. ** Significance at 1% statistical level. * Significance at 5% statistical level.
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Fig 6 Bruise percentage and geometric diameter of pears in static loading
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Fig 7 Bruise percentage and surface area of pear in static loading
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Fig 8 Bruise percentage and equivalent diameter of pears in static loading
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The study of the relationships between physical properties such as mass, volume and size of fruits is very
important.In this research via CT scan, the relationship between physical properties of pears and storage
times with bruise due to the loading force was investigated. Before loading and storing, 50 pears were
examined using CT scan and 27 pears with zero bruise percentage were selected. Dimensions of pears
(length, width, thickness) were measured, then properties such as the equivalent diameter, geometric mean
diameter, spherical coefficient, surface area and aspect ratio of calculus were calculated, then selected
pears were subjected to quasi-static loading with a thin edge pressure with three forces of 70, 100 and 130
N and 5, 10 and 15 d storage was used to investigate the effect of forces on pears. Then, after loading and
storing, using the CT scan in each period of storage, the rate of pear bruise was calculated. The results of
the experiments showed that there is an inverse relation between geometric diameter, arithmetic and
equivalent diameter, spherical coefficient and aspect ratio with the bruise percentage. Also a direct and
unreasonable relationship between the level of the surface area and the percentage of bruising. Overall, it
was found that, the pears have a higher surface area, the higher the percentage of a bruise.

Keywords: Physical Properties, CT scan, Non-destructive, Pears, Bruise.
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