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1. General Linear Model (GLM)
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Fig 1 The effect of xanthan gum and SAPC on the viscosity of dough cake samples (different letters indicate a
significant difference at 95% confidence level)
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Fig 2 The effect of xanthan gum and SAPC on the moisture content of cake samples (different letters indicate a
significant difference at 95% confidence level)
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Table 1 The effect of xanthan gum and SAPC on the volume, bulk density, porosity and true density
of cake samples

true density Bulk density

(gr/em’) %Porosity (gr/em’) Volume (cm’) Xanthan SAPC Treatment
1.23£0.03® 66.24+0.21° 0.38+0.00' 69.132+0.92° 0 0 1
1.19+0.01% 66.10+0.12° 0.39+0.003" 66.90+0.91° 0.2 0 2
1.123+0.00* 65.10£0.21° 0.40-£0.002 65.93+0.86" 0.4 0 3
1.15+0.00%° 64.21+0.30° 0.41+0.001% 64.73+0.63° 0 5 4
1.1340.03%° 63.66+0.41¢ 0.41+0.00° 63.89+0.48% 0.2 5 5
1.126+0.11%  63.06+0.34° 0.42+0.002° 62.74+0.37% 0.4 5 6
1.123+1.05% 61.35+0.36" 0.43+0.003¢ 61.67+0.33°F 0 10 7
1.11+0.00* 60.55+0.14%  0.44+0.004 60.85+0.57" 0.2 10 8
1.08+0.03% 60.49+0.48¢ 0.44+0.003° 60.78+0.90" 0.4 10 9
1.123+0.01* 59.71+0.22" 0.45+0.003° 58.74+0.928 0 15 10
1.10+0.02% 59.38+0.35" 0.47+0.001° 56.24+0.36" 0.2 15 11
1.09+1.02% 57.54+0.13' 0.47+0.006 56.09+0.59" 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Fig 3 The effect of xanthan gum and SAPC on the hardness of the crumb cake samples (different letters indicate
a significant difference at 95% confidence level)
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Table 2 The effect of xanthan gum and SAPC on the color index of crust cake samples

b* a* L* Xanthan SAPC Treatment
38.52+0.39"  13.33£0.08°  59.57+0.4™ 0 0 1
36.74+0.48°  12.96+0.03"  59.65+0.1%° 0.2 0 2
35.96+0.61°  10.13+0.07¢  61.07+0.1° 0.4 0 3
32.14+£0.75°  13.5120.11°  55.70+0.31% 0 5 4
30.83+0.43¢  13.47£0.07°  56.14+0.21" 0.2 5 5
30.21+0.82¢  13.42£0.07°  56.09+0.24" 0.4 5 6
27.1240.23°  14.03+£0.14°  55.53+0.19% 0 10 7
26.26+£0.337  13.71+£0.08°  55.59+0.28% 0.2 10 8
25.71+£0.44"  13.52+0.14°  55.59+0.66% 0.4 10 9
26.77+0.14%  15.36£0.01°  51.40+0.55° 0 15 10
26.60+0.39  15.00+ 0.07°  51.64+0.76° 0.2 15 11
23.69+0.74%  13.84+0.01¢  51.75+0.1% 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).

Table 3 The effect of xanthan gum and SAPC on the color index of the crumb cake samples

b* a* L* Xanthan SAPC Treatment
13.52+0.33"%  -0.60+0.14¢  83.73+0.18° 0 0 1
13.88+0.04"  -0.67£0.17  83.75+0.02° 0.2 0 2
13.97+0.13"®  -0.70+£0.08%  84.37+0.01% 0.4 0 3
13.17£1.32®  5.85+0.92¢ 72.28+0.00¢ 0 5 4
12.89+1.08°  7647+0.82°  73.31%0.01° 0.2 5 5
12.26+0.01°  5.50+ 0.58° 73.33+0.6° 0.4 5 6
14.10£1.36°  8.64+0.06®  65.624+0.072 0 10 7
13.75+0.51®  8.11+0.12° 67.05+0.01° 0.2 10 8
13.5940.66™  7.96+0.45"  67.96+0.00° 0.4 10 9
14.4240.57°  9.61+0.44° 62.07+0.11' 0 15 10
1427+ 027 9.53+0.10°  62.34+0.00' 0.2 15 11
14.16+0.78*  9.53+0.03*  64.32+0.00" 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Table 4 Rice flour and SAPC color index value

b* a* L* Sample
5.51£0.13 -0.3540.1 66.09+0.25 Rice flour
25.214+0.23 7.51£0.07 45.414+0.18 SAPC
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Table 5 Effect of xanthan gum and SAPC on the sensory properties of cake samples

Total

acceptance Hardness Texture Flavor Crust color Xanthan SAPC Treatment
4.38+ 0.50™° 4.15+0.80™ 3.99+0.83% 4.00+£0.77" 4.91+0.28" 0 0 1
4.30+0.63" 4.46+0.66 4.18+0.60° 3.90+ 0.83 ™ 4.91+0.28" 0.2 0 2
430+ 0.63% 3.93+0.86™ 4.09+ 0.70° 3.7240.64% 5.00+0.00° 0.4 0 3
4.61+0.50® 4.07+0.75%° 4.18+ 0.60® 4.00+ 0.63% 4.66+0.49" 0 5 4
4.84+0.55° 4.38+0.50™ 4.72+0.46" 4.63+0.50° 4.66+ 0.49° 0.2 5 5
4.69+ 0.63® 4.00+0.57%¢ 3.81+ 0.40® 4.00+ 0.63% 4.66+ 0.49° 0.4 5 6
3.76+ 0.72¢ 3.69+0.48° 3.63+0.50® 3.724 0.64% 4.58+0.51° 0 10 7
3.9240.75% 4.15+0.55%° 4.00+0.63® 4.27+0.46™ 4.16+0.57° 0.2 10 8
3.46+0.66" 3.76+ 0.59° 3.72+ 0.46® 3.09+0.30¢ 3.83+ 0.57* 0.4 10 9
3.69+0.63¢ 3.84+ 0.80* 3.81+ 0.40® 3.81+ 0.60* 3.66+ 0.49° 0 15 10
3.76+ 0.43¢ 3.76+ 0.43° 3.81+ 0.40® 3.5440.52% 3.6640.65° 0.2 15 11
3.69+0.48¢ 3.76+0.72° 3.45+0.68" 4.00+ 0.63" 3.66+ 0.65° 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Celiac is a genetically based autoimmune disease triggered by consumption of gluten proteins. The
only effective treatment for celiac disease is a strict adherence to gluten-free diet throughout the
patient's lifetime. The aim of this research, were impact adding xanthan gum and sweet almond protein
concentrate (SAPC) on the physical properties cakes made from rice flour. Xanthan gum was used at
three different levels 0, 0.2, 0.4% and SAPC at four levels 0, 5, 10, 15% (rice flour basis). SAPC was
prepared by using an alcoholic extraction method. The results of this research shown that the moisture
content cake samples and viscosity of dough increased by adding xanthan gum and SAPC. SAPC
increases hardness samples whereas xanthan gum causes hardness reduced. Volume and porosity were
reduced with adding xanthan and SAPC. The study of total acceptance in sensory evaluation indicates
were that levels of % 0.2 for xanthan gum and %5 for SAPC maximum score gained.

Keywords: Sweet almond, Gum, Celiac, Rice flour.
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