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Table 1 Sponge cake formula

Ingredients (gr) Treatment 1

Treatment 2  Treatment 3

Treatment4 Treatment5 Treatment 6

(0.5-10) (0.5-20) (0.5-30) (1-10) (1-20) (1-30)

Balangu seed gum 0.5 0.5 0.5 1 1 1

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
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Fig 1 Rheological properties of sponge cake batters

containing 30gr soya powder and 0.5 gr Balangu
seed gum as a function of shear rate (s") and time.
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Fig 2 Rheological properties of sponge cake batters
containing 0.5 gr Balangu seed gum at shear rate
equal 10 s™ as a function of soya powder
concentration and time.
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Fig 3 Rheological properties of sponge cake batters

containing 20 gr soya powder at shear rate equal 10

s as a function of Balangu seed gum concentration
and time.
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1. Thixotropic
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Fig 4 The rheological properties of sponge cake
batters with different concentration of soya powder
and Balangu seed gum (shear rate=20 s™). 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

Balangu seed gum.
Samples Balangu seed p(s)\?v}c,iir Volume (cm’) Density Moisture (%) Weight after
0 .
gum (gr) (1) (kg/m’) baking (gr)
1 0.5 10 48.91+1.2° 39743.5 ¢ 12.940.7 € 19.42+0.22 ¢
2 0.5 20 47.83+1.8%  420+7.5° 13.140.8¢  20.08+0.17
3 0.5 30 45.94+£19° 456+£6.5*° 14.3+1.1% 20.96+0.44 ®
4 1.0 10 49.93+23%  392+11.5¢ 13.340.9 19.72+0.20 %
5 1.0 20 48.3741.7%  410+12.8 ¢ 13.540.7 % 20.34+0.17 "
6 1.0 30 46.5441.6 ¢ 45246.1° 14.540.7 21.40+0.30 °
Means and standard deviations are reported (n =3).
Means with different letter within same columns are significantly different (P<0.05).
90 - ;o5 vy
g | M ab b —%— b ab A et
70 E E3 — ] ER Slasls S L i) sy, e 5l oS, Lab K, due
60 - BT Sl glals) SKoyesm 5 5 (ol Ve U Lis
50 - _
. 3 G b s Ky cab sl a* o Lls &S (1Y
30 - 53 D il Gy b T S, cab bl b¥as
20 ﬁwéu&;&,};um»ﬁf@uvméup
10 1 eJ\AL..':.Ajf;SLg4\;@,4;@.ydjﬁ.l;il:>‘méuwﬁl.g
0 . . :
18l L 5 e o odalin 0 1S5 45 4S5 dbOlen 5 e
05-10 0520 0530 1010 1020  1.0-30 oI e e S5 2 8 b0k e

Balangu seed gum and sova powder

Fig 5 L* index results of crumb color of sponge
cakes containing different concentration of soya
powder and Balangu seed gum.
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Fig 6 a* index results of crumb color of sponge
cakes containing different concentration of soya
powder and Balangu seed gum.
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Table 3 Sensory evaluation of sponge cakes containing different concentration of soya powder and

Balangu seed gum.
Crumb
Samples colour (.)dolr . Porosity  Appearance Flavour Texture Total

lightness desirability acceptance
1 8.3+0.8° 74+1.4%  72+1.6°  8.0+12"  7.5+14®  7.5+1.5° 7.740.8"¢
2 8.0+1.0 ™ 7.5+13%  7.2+1.7%  7.0£1.4°%  7.5£1.4%® 73414 7.9+1.1°%
3 7.9+0.9 % 73421 6.8+1.7%  7.4+13%  7.4£1.0® 7.1+15%® 6.9+1.1%
4 8.4+0.9° 7.5+1.4%  7.3+1.3%  8.6+0.7° 7.9+0.8*  7.8+1.3° 8.6+0.7°
5 7.5+1.3%® 6.542.1*  6.5+1.7*  8.1+£0.9®  7.5£1.0®  7.7+0.8° 8.1+0.8%®
6 6.9+1.3° 6.6£1.3%  6.5£1.9*  7.7+1.2%®  6.8+0.9°  6.6+0.8"° 6.5+0.9¢

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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Soy protein isolate is a source of high-quality plant protein that can be added to a wide range of food
products to improvement the nutritional quality of food. The aim of this research work was to study
the usability of soy protein isolate at three levels of 10, 20 and 30 % and Balangu seed gum at two
levels of 0.5 and 1.0 % in sponge cake formulation. Cake batter rheology by a rotational viscometer,
physicochemical characteristics (weight, moisture, volume and density) by standard methods, crumb
color by image processing method, and sensory evaluation by hedonic method were evaluated. With
increasing soy isolate and Balangu seed gum percentage in sponge cake formulation, the viscosity of
batter increased. Sponge cakes batter was a non-newtonian fluid and shear-dependent and time-
dependent type. With increasing the soy isolate from 10 to 30 %, sponge cakes batters viscosity
contain 1.0 % Balangu gum at shear rate of 20 s™ ware increased from 45.0 to 122.4 Pa.s (P<0.05).
The moisture content and weight after baking of cakes were increased with increasing soy isolate and
Balangu gum percentage (P<0.05). With addition soy to cake formulation, the brightness of cakes
decreased but redness and yellowing parameters increased (P<0.05). The L*, a* and b* indexes for
sample containing 10% soy isolate and 1.0% Balangu seed gum were 76.64, 0.65 and 21.76,
respectively. The best formula for producing sponge cake according to sensory evaluation was cake
containing 10% soy isolate and 1.0% Balangu seed gum.

Keywords: Image processing, Functional, Rheology, Sensory properties, Soy.
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