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Table 1 Wheat flour properties
Moisture (%) Wet gluten (%) Ash (%) Protein(%)
13.7 32 09 10.2

Table 2 Formulation of control cake

Ingredient flour sugar oil egg water Baking powder invert
% 235 18 18 18 19.5 1 2
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5. Browning Index
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Fig 1 Scanned images of cake used in image analysis
(a) crumb, b) gray level image, c) binary Image
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4. Hardness
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Fig 3 Effect of different flaxseed flour levels on pH

of cake
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Fig 2Effect of different flaxseed flour levels on
weight loss of cake
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Fig 5 Effect of different flaxseed flour levels on
volume of cake
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Fig 6 Effect of different flaxseed flour levels on
density of cake
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Fig 8 Effect of different flaxseed flour levels on hardness

of cake
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Table 3 Effect of different flaxseed flour levels on color of cake

Treatment L a b BI
control 57.19+4.00° 13.51+1.68° 37+3.00° 114.48+2.60°
5% FF 51.76+3.00° 13.07+0.50% 33.39+2.50° 115.46+2 .20°
10% FF 46.2+2.80° 12.83+0.83% 30.75+2.00¢ 122.14+1.83°
15% FF 43.57+2.00¢ 11.29+0.20% 29.75+1.50° 124.834+0.46™
20% FF 39.61+1.39° 10.75+0.10° 27.3141.69¢ 127.2843.62°

(Means followed by the same letters are not significantly different)
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Table 3 Effect of different flaxseed flour levels on sensorial properties of cake

Treatment Color Texture Taste Overall acceptability
control 4.5° 442 4.5% 4.5°
5% FF 4.4% 4.5%® 4.4° 4.4%
10% FF 4 3% 4.2 43° 43%
15% FF 4¢ 3.9% 4.1 4b¢
20% FF 3.9 3.7¢ 3.8° 3.8°

(Means followed by the same letters are not significantly different)
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Flaxseed is one of the most important and most beneficial functional foods used in the industry today. In
this study, the effects of flaxseed flour incorporation (at 4 levels; 5, 10, 15 and 20%) on the
physicochemical (including weight loss, pH, porosity, volume, density, moisture, hardness of texture and
color of crust) and sensorial properties of cupcake were studied. Data analysis showed that flaxseed flour,
significantly affected the physicochemical and sensorial properties of the cake. It was discovered that by
replacing wheat flour with flaxseed flour in cake formulation, weight loss, pH, porosity, volume,
lightness, yellowness and sensory scores decreased and density, moisture, hardness of product texture,
redness and browning index of crust increased. Above 10% of flaxseed flour incorporation, cake quality
adversely affected. Thus, 5 and 10% incorporation level of flaxseed flour in cake resulted in acceptable
product. Least value of weight loss (21.9%), porosity (19.2%), yellowness (27.31) and most value of
density (0.57 g/cm3), darkness (39.61), redness (10.75) and browning index of cake (127.28) were related
level of 20% replacing flaxseed flour.

Keywords: Browning Index, Color, Cupcake, Flaxseed, Porosity.
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