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Table 1 Effect of adding sorghum and xanthan gum in rice cake on the moisture content of cake
samples (Percentage based on fresh weight)

Xanthan gum (percent)

0 0.1 0.2

> w O 16.34+0.37% 16.54+0.22%® 16.57+0.348

=g 10 15.70+0.09* 15.88+0.19° 16.18+0.06°

s £ 2 20 15.32+0.14° 15.42+0.12¢ 15.56+0.02%

Z B8 30 14.14+0.11% 14.39+0.12% 14.67+0.04°
*
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Different letters in the same column mean significantly different (p<0.05).
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Table 1 Effect of adding sorghum flour and xanthan gum in rice cake on the percentage of ash cake

samples (percentage based on dry weight)

Xanthan gum (percent)
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0 0.1 0.2
> w 0 0.999+0.006° 1.017+0.003° 1.053+0.011°
g =g 10 1.106+0.003¢ 1.127+0.002¢ 1.148+0.002°
g2 20 1.184+0.001¢ 1.209+0.002" 1.241+0.002"
> 8 30 1.269+0.013 1.296+0.007" 1.334+0.011'

*

Different letters in the same column mean significantly different (p<0.05).
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Table 2 Effect of adding sorghum flour and xanthan gum in rice cake on protein percentage of cake
samples (percentage based on dry weight)

Xanthan gum (percent)

0.1

0.2

6.757+0.001™
7.304+0.025¢
7.726+0.069"
7.989+0.028%"

6.841+0.019°
7.396+0.011¢
7.804+0.035"
8.068+0.004"

0

> » 0 6.694+0.029

2=2 010 7.162+0.139°

¢ E 2 20 7.599+0.028°

> 8 30 7.925+0.0148
*
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Different letters in the same column mean significantly different (p<0.05).
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Table 3 Effect of adding sorghum flour and xanthan gum in rice cake on the volume index (cm’/g) of
cake samples

Xanthan gum (percent)

0 0.1 0.2

5 v 0 1.61+0.028 1.64+0.038 1.69+0.01"

g 2 10 1.39+0.01¢ 1.45+0.02°" 1.47+0.01

e gz 20 1.34+0.02° 1.4140.04% 1.47+0.01°

= 3 30 1.2140.01* 1.24+0.02%° 1.27+0.01°
* Different letters in the same column mean significantly different (p<<0.05).
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Table 4 Effect of adding sorghum flour and xanthan gum in rice cake on the porosity of cake samples
Xanthan gum (percent)

0 0.1 0.2

> » 0 32.76+0.328 33.97+0.03¢8 1.69+0.01"

& Zg 10 27.69+0.34° 1.45+0.02° 1.47+0.01"

g £ 2 20 31.28+0.30° 1.41+0.04% 1.47+0.01°

Z B8 30 33.64+0.19° 1.24+0.02% 1.27+0.01°
*

Different letters in the same column mean significantly different (p<0.05).
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Table 5 Effect of adding sorghum flour and xanthan gum on colored components of cake shell

samples
Sorghum flour Xanthan gum Factor a* Factor b* Factor L*
(percent) (percent)
0 0 14.37+0.76 33.22+0.14° 61.54+1.71°¢
0 0.1 15.72+0.41° 35.65+0.36" 66.11+1.46"
0 0.2 13.76+0.31° 27.93+0.68* 69.47+0.22"
10 0 13.34+0.19% 42.63+0.15" 60.88+1.62"
10 0.1 12.44+0.48" 29.78+0.73° 64.08+1.49%"
10 0.2 11.75+0.13¢ 33.75+0.64° 67.15+1.76%
20 0 12.27+0.82¢ 33.39+0.55° 59.28+0.28°
20 0.1 12.63+0.05° 37.59+0.42° 63.35+0.49°%"
20 0.2 13.94+0.21¢ 43.14+0.18" 59.45+1.60°
30 0 17.75+0.11¢ 38.63+0.18" 64.77+0.36°"¢
30 0.1 14.94+0.18¢ 40.95+0.03¢ 62.39+0.72°%
30 0.2 13.82+0.27¢ 33.59+0.13° 55.38+0.68"

* Different letters in the same column mean significantly different (p<0.05).
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Table 6 Effect of adding sorghum flour and xanthan gum in rice cake on the texture stiffness of cake
samples after 24 hours of baking

Xanthan gum (percent)

0 0.2

s w O 3.45+0.07° 3.95+0.11° 4.14+0.14°
gmz 10 4.28+0.07° 4.45+0.09° 4.79+0.30°
e g2 20 4.76+0.36% 5.42+0.24" 5.57+0.21"
S 3 30 5.63+0.10" 6.31+0.26° 7.15+0.28"

* Different letters in the same column mean significantly different (p<<0.05).
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Celiac disease (gluten susceptible enteropathy), is a common disease of the gastrointestinal tract and
the only effective treatment is to use a diet free of gluten. Here we studied the effect of adding malt
millet flour and xanthan gum in four levels (0, 10, 20 and 30 %) and three levels (0, 0.1 and 0.2%)
respectively. Physico-chemical properties (such as moisture, ash, protein, specific volume, porosity,
stiffness, crust color) and sensory samples of gluten-free cake of the rice flour assessed in a
completely randomized design factorial. Results showed when levels of sorghum flour increased, the
value of the parameters like as protein and ash cake were improved and moisture was decreased. In
addition, Color measurement of cake samples revealed that the crust color became darker. the lowest
cake volume belonged to the cake sample containing 30% sorghum flour and 0.2% xanthan gum,
while the blank sample had the maximum volume among the samples. Measurement of cakes hardness
showed that the cake sample containing 30% sorghum flour and 0.2% xanthan gum had the highest
hardness value, while the blank sample showed the minimum hardness. In this study, the positive
effect of xanthan gum to mimic the behavior of gluten in a gluten-free product was well observed.
Based on the results obtained, to improve the cake physical characteristics, the best recommended
combination of xanthan gum and sorghum flour was 0.1% and 20%, respectively.

Keywords: Rice flour, Celiac, Sorghum, Xanthan gum, Gluten-free cake.
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