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Fig 1 Interaction effect of xanthan gum and QPM
flour on viscosity of gluten-free batters. Bars carrying
different letters are significantly different (P<0.05)
from each other.
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Table 1 Interaction effect of xanthan gum and QPM flour on moisture content, volume, and porosity of
gluten-free cake samples.

Xanthan

White QPM

Porosity(%) Volume(cm®) Moisture(%) Gum flour Treatment
72.29+0.36® 57.80+0.56™ 21.87+0.34" 0 0 Control
71.82+0.14° 58.20+0.56™ 22.71+0.1%% 0 25 1
73.27+0.21° 58.49+0.26 22.34+0.05% 0.2 25 2
55.18+0.72° 57.15+0.35 22.89+0.29°d¢ 0.4 25 3
72.06+0.54° 57.52+0.65"° 22.25+0.16™ 0 50 4
72.64+0.13% 57.9140.23%° 22.97+0.564 0.2 50 5
47.20+0.64" 57.07+0.1° 23.06+0.05%4 0.4 50 6
70.45+0.16° 57.35+0.63% 22.73+0.05°%* 0 75 7
46.61+0.67" 54.91+0. 7 23.10+0.62¢%® 0.2 75 8
37.63+0.69¢ 50.1+0.14° 23.64+0.65% 0.4 75 9
67.714£0.39¢ 52.53+0.44° 23.15+0.63% 0 100 10
46.68+0.06" 52.04+0.07° 23.18+0.22°% 0.2 100 11
37.19+0.54¢ 49.73+0.21° 23.74+0.56* 0.4 100 12

Data are means £SD. Means of the same column followed by different letters are significantly different (P<0.05).
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Table 2 Interaction effect of xanthan gum and QPM flour on color indices of gluten-free cake samples.

*

*

*

Xanthan

White QPM

b a L Gum flour Treatment

43.48+0.045° 19.47+0.14°¢ 66.39+0.23% 0 0 Control
41.82+0.81¢ 19.93+0.02°¢ 61.65+0.12% 0 25 1
42.23+0.24¢ 19.54+0.67%¢ 62.66+0.55" 0.2 25 2
45.12+0.75° 18.68+0.13¢ 67.3440.48% 0.4 25 3
40.55+0.35¢ 20.38+0.11% 59.5+0.1° 0 50 4
42.29+0.98¢ 19.57+0.71%¢ 63.40+0.48° 0.2 50 5

42 .88+0.42% 19.30+0.14% 63.72+0.21° 0.4 50 6
37.05+0.26" 20.43+0.28" 59.09+0.97% 0 75 7
38.76+0.11° 20.12+0.14 61.10+0.97¢ 0.2 75 8
39.7240.53% 19.66+0.23% 61.28+0.23¢ 0.4 75 9
33.93+0.19¢ 20.96+0.36° 57.10+0.71¢ 0 100 10
36.56+0.32° 20.27+0.012 57.86+0.37¢" 0.2 100 11
37.24+0.39" 19.96+0.34%¢ 58.73+0.76% 0.4 100 12

Data are means £SD. Means of the same column followed by different letters are significantly different (P<0.05).
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Fig. 2 Interaction effect of xanthan gum and QPM

flour on firmness of gluten-free cake samples. Bars

carrying different letters are significantly different
(P<0.05) from each other.
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Table 3 Interaction effect of xanthan gum and QPM flour on sensory properties of gluten-free cake

samples

Overall Xanthan White
acceptance Flavor Texture Appearance Color Gum QPM flour Treatment
4.37+0.51% 4.12+0.35% 4.12+0.83° 4.75+0.46 4.50+0.53® 0 0 Control
4.37+0.51% 4.25+0.46 4.12+0.83" 4.6240.51% 4.50+0.53% 0 25 1
4.75+0.46 4.37+0.74° 4.62+0.74° 4.75+0.46 4.87+0.35° 0.2 25 2
3.87+0.64 3.87+0.64™° 4.12+0.35° 4.37+0.51% 4.62+0.51° 0.4 25 3
3.87+0.83% 4.12+0.83% 4+0.92° 4.25+0.88d 4.25+(.88% 0 50 4
3.87+0.64% 3.75+0.70% 4+0.53° 4.25+0.70% 4.62+0.51° 0.2 50 5
3.87+0.83" 3.87+0.64™* 4+0.75° 4.12+0.64% 4.50+0.53% 0.4 50 6
3.75+0.46% 3.37+0.91% 3.25+0.46° 4.1240.83% 3.50+0.75¢ 0 75 7
3.75+0.46" 3.87+0.35% 3.25+0.46° 3.87+0.35% 3.87+0.64% 0.2 75 8
3.75+0.46 3.75+0.46™ 340.53° 3.62+0.51¢ 3.75+0.70% 0.4 75 9
3.75+0.46" 3.87+0.64™° 3.12+0.35° 4+0.75%¢ 3.50+0.75¢ 0 100 10
3.37+0.51¢ 3.37+0.74% 3.12+0.35° 3.62+0.51¢ 3.62+0.74% 0.2 100 11
3.50+0.53¢ 3.25+0.70° 2.87+0.64° 3.62+0.51¢ 3.75+0.70% 0.4 100 12

Data are means +SD. Means of the same column followed by different letters are significantly different (P<0.05).
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Celiac is a digestion autoimmune disease. When people with celiac disease eat gluten, their body raises an
immune response that attacks the small intestine. Currently, the only treatment for celiac disease is a
lifelong gluten-free diet. Therefore, development and quality improvement of gluten-free cereal products
is of great importance. Quality protein maize (QPM) is a kind of modified maize in which the amount of
tryptophan and lysine amino acids is about two times greater than those of ordinary maize. In the present
research work, rice flour was replaced by QPM flour at levels of 25, 50, 75, and 100 % and xanthan gum
was used at two different levels of 0.2 and 0.4% for production of gluten-free cake. Gluten-free batters
and cakes were analysed in terms of their physical and sensory properties. Results showed that by
increasing amounts of xanthan gum and white QPM flour, batter viscosity, moisture content and firmness
of cakes were increased. It was found that a combination of suitable amount of xanthan gum and low
levels of QPM flour could improve the volume and porosity of cake samples due to appropriate vicosity.
Brightness and yellowness of cake samples decreased by increasing amount of QPM flour and increased
by increasing the amount of xanthan. Cake samples containing 100% of QPM flour in combination with
xanthan gum, had the lowest sensory score, while the highest score belonged to cake sample containing
25% of QPM flour and 0.2% xanthan gum.
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