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Table 1. The results of chemical composition
analysis of rice flour, millet milk powder and
millet grain (wb,%b)

Moisture

%) Ash (%) Protein (%) Lipid (%) pH

Rice
flour

Millet

10.41+0.1% 0.45+0.02* 8.87+0.05% 1.23+0.01° 6.14+0.11%

milk 5.2+0.11° 2.75+0.12° 13.33+0.14° 3.1240.1° 6.29+0.05*

powder

Millet
grain

9.48+0.08° 2.8820.15° 15.18+0.05° 3.9440.1° 6.70+0.14%

Different superscripts indicate significant differences
among samples (p< 0.05).
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Viscosity (pa.s)
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Figure 1. The effect of xanthan gum and millet milk
powder on the viscosity batter cake.
Xanthan gum (X), Millet milk powder (M)
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Table 2. Results of volume and porosity of cake samples
containing xanthan gum and millet milk powder

Porosity (%) Volume (Cm3) Treatments
66.50+0.53° 70.20+0.19% MX(0,0)
64.17+0.67° 68.87+0.39" MX(5,0)
61.83+0.42° 67.20+0.14° MX(10,0)
59.530.50¢ 67.03+0.47¢ MX(15,0)
65.70+0.46% 67.88+0.22° MX(0,0.15)
63.43+0.57% 65.43+0.26° MX(5,0.15)
60.37+0.49 62.82+0.20" MX(10,0.15)
58.70+0.44" 60.66+0.18° MX(15,0.15)
65.17+0.38° 67.53+0.30% MX(0,0.3)
62.77+0.21¢ 62.38+0.09' MX(5,0.3)
60.97+0.57 60.37+0.33° MX(10,0.3)
57.7740.35' 57.89+0.48" MX(15,0.3)

AN

Different superscripts indicate significant differences among
samples (p<0.05). Xanthan gum (X), Millet milk powder (M)
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Table 3. Rice flour and millet milk powder
color index value
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Figure 2. The effect of xanthan gum and millet milk powder on the color index L* of crust and crumb cake
Different superscripts indicate significant differences among samples (p< 0.05).
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Figure 3. The effect of xanthan gum and millet milk powder on the color index a* of crust and crumb cake
Different superscripts indicate significant differences among samples (p< 0.05).
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Figure 4. The effect of xanthan gum and millet milk powder on the color index b* of crust and crumb cake
Different superscripts indicate significant differences among samples (p< 0.05).
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Table 4. Intraction effect of xanthan gum and millet milk powder on sensory evaluation of cake

Total acceptability =~ Appearance  Odor and Taste Hardness Color
Treatment
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4.00+0.52%° 4.30+0.82% 3.70+0.67° 4.30+0.48°  3.70+0.67° MX(5,0)
4.000.70%* 4.40+0.70° 3.90+0.74 3.90+0.74%°  4.20+0.92%® MX(10,0)
3.30+0.95°%f 3.50+0.71™ 4.10+0.99° 3.90+1.10%°  3.30+0.95% MX(15,0)
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ABSTRACT

ARTICLE INFO

In recent years, the production of gluten-free products with good quality is one of the
priorities of the food industry to meet the needs of celiac patients. The aim of this research
work was to study the effects of MMP on some physico-chemical properties of rice flour-
based gluten free batter and cake. MMP was prepared from common millet grain
(Pishahang variety) and its physical and functional characteristics were evaluated. Gluten-
free batters and low-ratio cakes based on rice flour with three levels of xanthan gum (0,
0.15, 0.3%) and four levels of MMP (0, 5, 10, 15 %) were produced then evaluated for
their physico-chemical and sensory characteristics. The results of physical and functional
properties of millet milk powder including bulk density, water absorption and oil
absorption respectively 0.652+0.09, 0.615+0.1, and 0.696+0.05 was obtained. Increasing
levels of MMP along with xanthan gum increased the viscosity of the batter. The highest
viscosity (20 pa.s) was observed in the sample with 0.3% xanthan gum and 15% MMP,
which led to a decrease in the volume and porosity of the resulting cakes. Evaluation of
the color indices showed the significant effect of MMP on L*, a* and b*. In general, with
the increase of MMP, L* and b* decreased and a* increased. The results of sensory
analysis for the cake samples showed that with the increase of MMP and xanthan gum,
due to the increase in viscosity and decrease in volume, the texture score of the samples
decreased, and the highest score was related to the sample with 0.15% gum. It was
concluded that the cake sample prepared with 10% MMP with 0.15% xanthan gum was
the best treatment in terms of sensory and quality characteristics.
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