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Table 1. Proximate composition of rice flour and millet flour (wb, %)

(Ao y3) s, (As,3) 355 (As,3) or (doy3) s> @ g
Moisture (%) Protein (%) Lipid (%) Ash (%) Sample
3yl
10+0.15° 9.06+0.21° 1.4+0.07° 0.56+0.05 er®
Rice flour
a a a a o3l J)I
10£0.10 11.1+0.25 2.85+0.1 0.95+0.02
Millet flour

(P 0) ol Cilises (Slad sad e 1o e SV ey OLAS sline g

Different superscripts indicate significant differences among samples (P<0.05).
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Figure 1. Interaction effect of Millet flour and Xanthan gum on cake batter viscosity
(P 0) ol Clzses (Slad sad e 1o e SV ey OLAS sline by

Different superscripts indicate significant differences among treatments (P<0.05).
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Table 2. Interaction effect of Millet flour and Xanthan gum on baking loss, specific volume and porosity values of

cake samples

85l 2l

&2l

ol :' o

Ce ol baslesd
o) = = (cm'/g) (o02) Jbss W) W) W) .
Cooking loss Specific Porosity (% ¢ i ¢ Treatments

%) volume orosity (7o) Millet Rice flour Xanthan
(cm’ /g) flour (%) (%) (%) gum
14.48+0.058 1.88+0.1° 33.67+0.06° 0 100 0 Control
14.84+0.04° 1.53+0.08° 27.81+0.03° 50 50 0 1
14.22+0.05" 1.91£0.07° 34.70£0.09° 50 50 0.15 2
13.9620.041 1.78+0.7° 30.20+£0.17¢ 50 50 0.3 3
15.07+0.05° 1.34+0.38" 23.63+0.37" 75 25 0 4
14.59+0.04" 1.7340.45¢ 29.55+0.16¢ 75 25 0.15 5
14.210.02" 1.59+0.53° 25.48+0.43" 75 25 0.3 6
15.410.02° 1.16+0.66' 19.83+0.19 100 0 0 7
15.2140.02° 1.474+0.76% 24.3440.21" 100 0 0.15 8
14.98+0.03¢ 1.33+0.30" 21.400.12! 100 0 0.3 9

CP<00) el Cilases Slad sas G ls o S eias OLES gt 55 Soslite by

Small different letters in each column indicate the significant effect (P<0.05).
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Table 3. Interaction effect of Millet flour and Xanthan gum on hardness values of cake samples

(55 s RN 3ol 2 &r
Hardness (N) (1s,3) (1s,3) (1s,3) boles
(2o Sldm 2ol 1) (e Sl 50, V) Xanthan Millet flour  Rice flour ~ Treatments
(2 hours after baking) (7 days after baking) gum(%) (%) (%)

5.320+0.1134¢ 7.911£0.0124" 0 100 Control
6.545+0.1074¢ 9.049+0.076"° 50 50 1
5.113+0.173f 7.796:0.065%! 0.15 50 50 2
5.311+0.1074¢ 8.038+0.135%¢ 0.3 50 50 3
7.001£0.1134° 9.779+0.0234° 75 25 4
6.573+0.016"¢ 8.155+0.0467" 0.15 75 25 5
6.671+£0.0147 8.374+0.0344° 0.3 75 25 6
7.525+0.0424° 10.610+0.0124° 100 0 7
6.8+0.029"° 8.940.0447 0.15 100 0 8
7.0£0.0074° 9.1+0.086"° 0.3 100 0 9
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The small different letter is related to the comparison between treatments in a given day and capital different letters
are related to the comparison of the effect of a treatment within 7 days of storage (P<0.05).
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Figure 2. Interaction effect of Millet flour and Xanthan gum on moisture content values of cake samples
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Different superscripts indicate significant differences among treatments in each specific day (P<0.05).
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Table 4. Interaction effect of Millet flour and Xanthan gum on sensory evaluation of cake

&S ok il - . PR oo
acc;;a(zgzli)lili ty Texture Taste Odor a?agle(;rr:r?ge Treatments
7.13+0.89° 7.20+0.63° 7.45+0.55° 7.35£0.47° 8.15+0.41° Control
6.31+£0.43° 5.75+0.59¢ 5.70+0.71° 5.59+0.55% 7.55+0.44° 1
7.75£0.61° 7.35+0.75° 7.500.58° 7.15+0.88" 8.20+0.42° 2
7.100.25¢ 7.000.63° 7.1240.56° 6.50+0.22° 7.000.52" 3
5.000.56° 5.50+0.43¢ 5.000.63¢ 5.50+0.33¢ 5.00+0.24° 4
6.25+0.65" 6.32+0.65° 6.00:0.35¢ 6.00+0.62° 6.50£0.41° 5
6.000.37° 6.25+0.25° 6.00+0.42° 5.50£0.23° 5.00+0.33¢ 6
4.75+0.23% 4.50+£0.36° 5.00+0.41¢ 4.50+0.55¢ 4.00£0.52° 7
5.35+0.55¢ 4.95+0.543° 5.000.60° 5.50+0.32¢ 5.000.65¢ 8
5.5+0.61¢ 5.35+0.74° 4.89+0.55° 4.36+0.33¢ 4.5+0.53° 9
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Small different letters in each column indicate the significant effect of different treatments (P<0.05).
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Abstract

Background and objectives: Rice is one of the most suitable cereals for the production of
gluten free products for patients with celiac disease. It contains low sodium, protein, fat and
high amounts of digestible carbohydrates with unique nutritional properties. However, a
significant portion of fiber and minerals are lost during milling process to produce white rice. In
this regard, the application of other cereal flour or permitted additives is necessary in order to
achieve the desired nutrient, which provide the needs of patients with celiac disease in the
production of gluten-free products based on rice flours. Millet is rich in dietary fiber, protein,
minerals and vitamins that can meet the needs of patients with celiac disease. Xanthan gum is
also one of the most commonly used additives in the production of gluten free products, and
helps to improve the quality and physicochemical properties of gluten-free cakes. The purpose
of this research is to replace rice flour by millet flour and xanthan gum mixture in the
production of novel gluten-free cake formulation.

Materials and methods: In the present study, millet flour used as an alternative to 50, 75 and
100% of rice flour in the formulation of gluten-free rice cake with 0.15 and 0.3% of xanthan
gum. Then, physicochemical and sensory properties of gluten-free batter and cake including
viscosity, cooking loss, specific volume, porosity, texture, moisture content and total acceptance
were evaluated.

Results: The results showed that the samples containing higher amount of millet flour had the
lowest dough viscosity, moisture content, porosity and softness of the cake texture but these
properties increased with the addition of xanthan gum. It was also found that combining the
appropriate amount of millet and xanthan gum with proper viscosity could improve the
physicochemical and sensory properties of the dough and cake. By adding 50% millet flour and
0.15% xanthan gum, the physicochemical properties of cake were improved, but by increasing
this amount (75 and 100% millet flour and 0.3% xanthan gum), the cake quality was reduced.
The sample containing 50% millet flour and 50% rice flour with 0.15% xanthan gum had the
highest volume, porosity and sensory acceptance, as well as the least firmness during the storage
period.

Conclusion: According to the results, using 50% millet flour in combination with 0.15%
Xanthan gum could improve the physico-chemical and sensory properties of the dough and cake

to the control sample (100% rice flour based cake).
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