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3. Exponential
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1. Deep frying
2. Fast food
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1. Arrhenius relationship
2. Frequency factor
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Table 1 Mean squares from the analysis of variance of the color changes and 3 color parameters

(L* a* b*)
Source Degree of freedom Mean squares
AE L*z-L*l a*z—a*l b*z-b*l
A 2 284.9347 1060.01° 61.90™ 115.942™
R (A) 6 8.883 81.00 22.61 23.090
B 8 54.334" 311.08" 20.75™ 19.822"
AxB 16 32.869" 294.48" 31.14 16.145
Error 48 5.286 91.70 12.71 7.508

Total 80
A temperature ([1), B time (s), R replication, NS not significant

*

p=0.01; "p=0.05
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Fig 1 Sample image of ostrich meat after frying at 160 °C for 75 s; A: Seperated image, B: L* component, C: a*
component, D: b* component
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Fig 2 Color changes in RGB color space during deep-fat frying of ostrich meat cubes at 150 °C.
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Fig 4 Arrhenius diagram of color change rates of
the ostrich meat surfaces during deep fat frying
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1. Activation energy
2. Millard reaction
3. Crust
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Fig 3 Total color (AE) changes of fried ostrich
meat at different times and temperatures
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Increasing information about color kinetic changes has made the improvement of
color parameters possible. Analysis of the color kinetics data allows for
undesirable changes to be minimized and optimizes the color retention in food
products. Imaging and image processing operation were performed to extract
color parameters in the color space L*a*b. Image J software was applied to
analysis the images, and changing the color space was done using a two-stage
method. The temperature sensitivity of rate constants was evaluated using
Arrhenius equation. Results showed that the increase of AE during time at the
beginning of frying was fast and then has been slower. The activation energy was
determined 44.80 kJ/mol. Statistical analyses showed that frying time and frying
temperature and also interaction of them had significant effects on total color
changes of the meat cubes. Color measurement was carried out successfully using
image processing as a non-destructive and simple method in evaluation of ostrich
meat crust color and the results of machine vision system correlated with the
visual observations. Kinetic of formation or deterioration of color during deep fat
frying was well modeled using a first-order kinetic equation.
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