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2. Machine visiorsystem
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1. Fresh- cut
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Table 1 Settings used in camera for imaging.

F- Stop F/8
Exposure time 1/8 sec
Flash No
White balance Fluorescent
ISO Speed 100
Lens focal length 35
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3. Surface intensity
4. Fractal dimension
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7. Contrast
8. Correlation
9. Homogeneity
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5. Fast Fourier Transform
6. Gray level co-occurrence matrix
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Fig 1 Three selected images with th8if;- (left) during the enzymatic browning for one Gotgiple slice. Number
followed by the arrow shows the mean value of same region, respectively.
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Fig 2 Heterogeneous browning of one Golab apple slice.
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10. Browning extension
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Fig4 Kinetic enzymatic browning for a Golab apple

slice measured by tHeD method (lower) and
traditional method (upper and middle).
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Fig 3 Browning extension calculated by tf#&;- and

traditional method ") for one slice of Golab apple

slice.
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differents browning index.

Browning index k (min™) n R® k/k,
L -0.0039 £ 0.0019 0.5078 £0.1148 0.922 +0.055 -
FD.- 0.0308 +0.0171 0.2676 £0.1134 0.913 £0.0489 10.82 £2.18
Contrast 0.6191 + 0.2245 0.1757 £ 0.0368 0.863+ 0.065 119.39 £ 17.97
Energy -0.6069 £ 0.1268 0.1831 £ 0.0458 0.959 £ 0.035 140.73 £ 34.13
Entropy 0.1401 £ 0.0277 0.1461 £ 0.0344 0.911 £0.041 32.69 £ 10.52
Homogeneity -0.1263 + 0.0340 0.1828 £ 0.0396 0.897 £0.042 29.20 £12.45
Correlation -0.3958 £ 0.0211 0.1851 + 0.0468 0.971 + 0.026 149.42 + 35.65
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Description of the kinetic enzymatic browning in fresh- cut "Golab"
apple dices using different methods of digital image analysis
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The objective of the study was to assess the ahifiimage analysis described in enzymatic browning
kinetics of apple using fractal dimension (FD) ady level co-matrix (GLCM) and compare it with
color indicators such as average L* value (conwsati method). The Fourier fractal texture image was
used to calculate a fractal dimension value (FDRwét-law model used to model the enzymatic kinetic.
The results showed that the average of L* valueedsed during an enzymatic browning in fruit slices
while FD - rose. Results showed that it is possible to us€l&limage texture to describe the browning
kinetic, because the surface intensity in imagetmess more jagged and local variation in color isitgn
are distributed non- homogeneously on the imagsmgurowning. Image texture gives us information
about the spatial arrangement of color or integsitin an image that was not recorded when the
traditional (L* value) method was used. Changethnhistogram of image intensities was studied and
the resulted showed during browning, image histogtawards the apple generally darker gray levels
change while the changes are not uniform, whichessmts the greater intensity of browning at some
points.

Keywords: Golab apple, Enzymatic browning, Fractal dimengsitexture analysis, Gray level co-matrix
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