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1. Basil seed gum
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Table 1 Sponge cake formula

) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
Ingredients (gr)
(0.25-10) (0.25-20) (0.25-30) (0.5-10) (0.5-20) (0.5-30)
Basil seed gum 0.25 0.25 0.25 0.5 0.5 0.5
Soya powder 10 20 30 10 20 30
Wheat flour 90 80 70 90 80 70
Whole egg 72 72 72 72 72 72
Sucrose 72 72 72 72 72 72
Sunflower oil 57 57 57 57 57 57
Dry milk 6 6 6 6 6 6
Baking powder 2 2 2 2 2 2
Water 30 30 30 30 30 30
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1. Pseudoplastic behavior
2. Thixotropic
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Fig 1 Rheological properties of sponge cake batters containing soya powder and Basil seed gum as a function of
shear rate and time.
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Fig 2 The rheological properties of sponge cake
batters with different concentration of soya powder
and Basil seed gum. Bars containing different
letters are significantly different (P<0.05).
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Table 2 Physical characteristics of sponge cakes with different concentration of soya powder and

Basil seed gum.

Volume Density . o Weight after

Samples (em’) (kg/m’) Moisture (%) baking (gr)
1 48.76+1.13° 409+6.32 * 13.9+0.329  19.96+0.36 ¢

2 46.53+1.55°¢ 437+4.18 14.740.46°  20.35+0.16 ¢

3 44.37+1.26 ¢ 4744552 ° 15.940.27%  21.03+0.36 ®°

4 51.53+0.74 ° 395+5.94 ¢ 14.340.61 %  20.35+0.48

5 49.38+1.15%® 418+5.64 ¢ 15.340.58 ®  20.66+0.42 >

6 47.49+1.41° 4524421° 16.6£0.47°  21.46+0.56°

Means and standard deviations are reported (n = 3). Means with different letter within same columns are
significantly different (P<0.05).
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Table 3 Crumb color of sponge cakes containing different concentration of soya powder and Basil

seed gum.
Samples L a b’
1 74.69+4.20° 0.99:+0.94 ¢ 20.47+3.70°
2 74.57+6.16° 1.15+1.44 ® 23.78+4.34 %
3 73.91+4.78 ° 2.50+1.44 % 25.54+3.87
4 78.37+4.38 ° 0.15+1.04°¢ 21.7343.68"
5 76.51+4.22 ® 0.99+1.07 > 24.10+3.94 °
6 75.5245.09 ® 1.79£1.26 ® 26.90+4.30

Means with different letter within same columns are significantly different (P<0.05).
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Table 4 Sensory evaluation of sponge cakes containing different concentration of soya powder and

Basil seed gum.
Crumb Odor Total
Samples colour D Porosity  Appearance Flavour Texture

lightness desirability acceptance
1 6.7£0.9° 6.940.8"  5.5+0.8° 5.3+1.5° 5.540.8°  5.1+1.2° 4.6+1.3°
2 6.5+0.8 ° 6.8+1.1*  5.8+1.0°  4.8+1.1°  6.5£1.2°  5.5+0.8° 6.4+1.1%
3 4.3+1.0° 59412  4.7+12°  51+09°  6.0£1.1°  4.4+1.1° 5.5+1.2%
4 8.3+1.1° 7.1+0.8*  7.2+0.8*  6.9+1.6°  6.5£0.9°  7.4+1.3% 6.9+1.0
5 7.941.2° 6.9+1.4%  7.9+1.1*  8.1+1.4° 8.4+0.8°  8.5£0.9° 8.3+0.7°
6 7.5+1.1%® 6.7£1.1*  7.5£0.9*  7.6+1.3°  7.4+1.4%®  73+1.2% 7.9+0.9%®

Nine-point hedonic scale with 1, 5, and 9 representing extremely dislike, neither like nor dislike, and
extremely like, respectively. Means and standard deviations are reported (n = 3). Means with different letter
within same columns are significantly different (P<0.05).
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In this study, at first the sponge cake batter containing different percentages of soya protein isolate
powder (10, 20 and 30 %) and basil seed gum (0.25 and 0.5 %) were prepared and their rheological
properties were evaluated. Batter viscosity by a Brookfield rotational viscometer (DV2T, USA),
physicochemical characteristics (weight, moisture, volume and density) by standard methods, crumb
color by image processing method, and sensory evaluation by 9-point hedonic method were evaluated.
With increasing soya protein isolate powder and basil seed gum percentage in sponge cake
formulation, the viscosity of batter increased. Sponge cakes batter was a non-newtonian fluid and
shear-dependent (pseudoplastic) and time-dependent (thixotropic) type. With increasing the soya
protein isolate powder from 10 to 30 %, sponge cakes batters viscosity at shear rate of 20 s ware
increased from 43.4 to 70.8 Pa.s (P<0.05). The moisture content and weight after baking of cakes
were increased with increasing soya protein isolate powder and basil gum percentage (P<0.05). With
increasing basil gum brightness of cakes increased due to increasing volume (P<0.05). With
increasing soya protein isolate powder to cake formulation, the brightness of cakes decreased but
redness (a*) and yellowing (b*) parameters increased (P<0.05). The L*, a* and b* indexes for sample
containing 30% soya protein isolate powder and 0.5% basil seed gum were 75.52, 1.79 and 22.90,
respectively. According to the physicochemical characteristics and sensory evaluation results, sponge
cake containing 20% soya protein isolate powder and 0.5% basil seed gum had the highest total
acceptance score.

Keywords: Functional cake, Hydrocolloid, Image processing, Rheology, Soya.
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