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Table 1 Effect of maltodextrin addition on color features of doughnut crumb

Maltodextrin (%)

Feature 0 25 50 75 100
L* 87.4° 88.6® 90.7° 91.2° 92.2°
a* -4.7° 413 -4.9% 4.8 5.1°
b* 8.5° 8.4° 8.2? 7.6° 6.9

Different letters in each row show significant difference at p<0.05.
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Table 2 Effect of maltodextrin addition on texture features of doughnut crumb.

Maltodextrin (%)

Feature 0 25 50 75 100
Contrast 0.1811° 0.1976° 0.2011° 0.2431° 0.2831°
Correlation 0.7531° 0.7405% 0.7249 0.6748" 0.6431°
Entropy 4.659° 4.716° 4.947° 5.108" 5.768°
Energy 0.6983? 0.6423? 0.5691° 0.5021° 0.3369°
Homogeneity 0.9834% 0.9549% 0.9401° 0.9065" 0.8719°

Different letters in each row show significant difference at p<0.05.
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Fig 2 Effect of maltodextrin addition on pore area
fraction and number of cells per cm? of
doughnutcrumb.
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Table 3 Effect of maltodextrin addition on number of cell, mean pore area and diameter of doughnut

crumb
Maltodextrin (%)
Feature 0 25 50 75 100
Number of cell detected 2789° 26512 25182 2111° 1934°
Mean pore area (mm?) 0.56° 0.51° 0.47° 0.33° 0.29°
Mean pore diameter (mm) 0.38° 0.36° 0.35° 0.29° 0.28°
Different letters in each row show significant difference at p<0.05.
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Fig 3 Effect of maltodextrin addition on pore shape
(roundness, circularity and aspect ratio) of
doughnutcrumb
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Table 4 Effect of maltodextrin addition on fractal dimension of cell boundaryand Euler number of
doughnut crumb

Maltodextrin (%)

Feature 0 25 50 75 100
Fractal dimension 1.343° 1.348° 1.351° 1.352° 1.367°
Euler number 1724° 1698 1773 1843° 1892°
Different letters in each row show significant difference at p<0.05.
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ABSTRACT
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In the current study, a simple image processing method based on a RGB
images using machine vision system has been designed to evaluate the
color and texture features of low-calorie doughnut crumb. The effect of
maltodextrin substitution with margarine at the levels of 25, 50, 75 and
100% (w/w) was evaluated on vision properties. These features were
crumb color (L*, a* and b*), pore area fraction, number of cells/cm?, pore
shape, Euler number, fractal dimension of pore boundaries and crumb
texture (contrast, entropy, correlation, energy and homogeneity). Results
revealed that the addition of maltodextrin increased L* value and
decrease a* value of crumb color significantly. The contrast, entropy and
Euler number of doughnut crumb containing 75 and 100% maltodextrin
were considerably higher than control, 25% and 50% samples.
Correlation, energy, homogeneity, mean pore area and diameter, number
of cells per square centimeter and pore area fraction decreased
aftermaltodextrinaddition (75 or 100%) but no significant difference
observed between control, 25% and 50% samples. The fractal dimension
value of pore boundaries in doughnut containing 100% maltodextrin were
the highest which indicates that the addition of maltodextrin caused more
irregular and tortuosity porous boundaries.
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