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Objective measurement of characteristics of white pan bread using
a commercial korean wheat flour
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Abstract

The bread qualities were analyzed objectively by using CrumbScan software. Samples were prepared at the
same conditions of mixing, fermentation, and baking time except the amount of Korean wheat flour (KWF).
The bread volume was increased with increasing KWF, and the maximum volume was attained in the product
of 20% KWF. Although the products of 20% and 30% KWF showed the same thickness of the crust, the crust
was thinner than control when KWF was added. The size (fineness) and shape (elongation) of crumb cells were
larger and rounder than control due to the low degree of elasticity of the KWF-added dough. Among the
samples, the product with 20% KWF showed the most even distribution of crumb cells around the sliced area.
The precise determination of external and internal characteristics of the bread was possible with Crumbscan,

suggesting the possibility of developing industrial standards for bread.
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Table 1. Changes of ingredient amount and water
absorption in bread formula (%)”

Samples Bread flour KWF> Water absorption
Control 100 0 60

10% 90 10 61

20% 80 20 62

30% 70 30 63

Ingredients: fresh yeast;3%, salt;1.5%, sugar;8%, margarine; 3%,
milk solids non fat;2%, S-500;1.5%

" Baker’s percent

? Korean wheat flour
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Fig. 1. Bread slice images output from CrumbScan;
upper left: control, upper right: 10%, lower left: 20%,
lower right: 30%
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Table 2. External characteristics of bread with various
contents of KWF

Samples Volume(cr)" thjck(ri;ss; em)? Contrast”

Control 2069 0.39 0.42
10% 2206 0.34 0.37
20% 2526 0.31 0.39
30% 2412 0.31 0.36

" mean value of three slices for one sample

2 average gray shade of the crust versus the center of the
slice (1.0 is equal to crust and crumb color)
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Fig. 2. External characteristics of bread with various
KWF
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Table 3. Internal characteristics of bread with the
various contents of KWF

Samples Fineness” Elongation” Subimages”

Control 866 1.74 49
10% 820 . 1.42 56
20% 788 1.38 70
30% 831 1.44 66

" A measure of the size of crumb cells (1,000=compact)

? A ratio of the long axis over the short axis of crumb
cells (1.0=round)

¥ Number of subimages for analysis without molding errors
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Fig. 3. Internal characteristics of bread with various KWF
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Fig. 4. Changes of cell elongation value related with
various KWF
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Fig. 5. Changes of elongation value according to the
lacation of sliced area in 20% KWF
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