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Table 1 Chemical compounds of rice flour and

peas flour
Chickpea flour Rice flour Properties
7.66 8.04 Moisture
20.40 9.06 Protein
2.50 0.56 Ash
5.73 1.45 Fat
63.71 80.89 Carbohydrate
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Table 2 Specific gravity of the dough containing
untreated and treated chickpea flour

Specific Gravity Treatment
0.913+0.004 1
0.954:0.001° 2
1.018+0.002° 3
0.92840.002%F 4
0.970+0.002° 5
0.907+0.001° 6
0.94140.001°% 7
0.938+0.002°%F 8
0.980+0.002° 9
0.943:£0.004°% 10
1.038+0.044 11

Means and standard deviations are reported (n=3).
Means with different letters within same column are
significantly different (P<0.05).
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Table 3 Volume of the cake containing
untreated and treated chickpea flour

Volume (cm®) Treatment
65/61£0.12° 1
64.50+0.07¢ 2
63.42+0.02¢ 3
65.10+0.07° 4
64.15+0.04¢ 5
65.58+0.02° 6
64.65+0.07¢ 7
65.05+0.01° 8
64.13+0.04¢ 9
64.77+0.03¢ 10
63.86+0.08" 11

Means with different letters within same column are
significantly different (P<0.05).
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Fig 1 Viscosity of the dough containing untreated and
treated chickpea flour. Bars containing different
letters are significantly different (P<0.05).

* The numbers below the graph represent the
treatment temperature, the treatment time and the
levels of the substituted chickpea flour.
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Table 4 Hardness of the cake containing
untreated and treated chickpea flour

Hardness (N) Treatment
5.300+£0.135" 1
5.907+0.094° 2
6.846+0.026 3
5.512+0.0548 4
6.484+0.014° 5
5.261+0.060" 6
6.231+0.072¢ 7
5.623+0.036" 8
6.643+0.012° 9
5.759+0.069" 10
6.731+0.042%° 11

Means with different letters within same column are
significantly different (P<0.05).
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Table 6 Color value of crumb of cakes
containing untreated and treated chickpea flour

b* a* L* Treatment
37.82+0.08°  -0.62+0.01° 88.61+0.08° 1
42.22+0.08"  0.54+0.03" 85.9440.26° 2
4532+0.02°  1.21+0.05° 83.57+0.04¢ 3
4232+0.02%  1.67+0.08° 85.68+0.28° 4
4544+0.02°  2.64+0.04° 83.4440.05° 5
42.52+0.08"  1.71+0.97¢ 85.45+0.14% 6
45.62+0.04°  2.71+0.02° 83.20+0.22f 7
42.40+0.05°  1.87+0.14° 85.5940.04%¢ 8
4550+0.02°  2.84+0.06° 83.3740.12F 9
42.59+0.13¢  1.9240.08° 85.38+0.11¢ 10
45.70+0.07°  2.90+0.36° 83.1440.97" 11

Means with different letters within same column are
significantly different (P<0.05).
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Table 5 Color value of Rice and Chickpea flour

b* a* L* Sample
545+0.16 0.35+021 66.12+0.31  Rice flour
2214024 6326008 55544018  CokPer
our
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Table 7 Sensory properties of cakes containing untreated and treated chickpea flour

Total

acceptability Color Taste Texture Appearance  Treatment
420+0.85° 435+0.66" 437+0.01° 4.50+0.57° 425+0.50° 1
3.504+0.07% 3.90+0.42° 3.90+0.35° 3.50+0.03°%f 3.50+0.57% 2
2.50+0.01¢ 326+0.05¢ 3.10+0.63¢ 2.75+0.38° 2.57+0.95" 3
3.85+0.10% 4.20+0.42° 4.10+0.02% 3.854+0.04° 3.85+0.10™ 4
2.97+0.15"¢ 3.54+0.12% 3304031  3.10+0.20°%f 3.25+0.49% 5
4.15+0.81° 422+0.43° 4.25+0.04° 435+0.02% 4.15+0.09® 6
3.25+0.04™ 3.60£0.42"  3.47+0.37™ 3.55+0.05°% 3.62+0.75% 7
3.87+0.15" 4.15+0.06" 4.03+0.07° 3.70+0.03%¢ 3.72+0.74° 8
2.90+0.11% 3.58+0.05 3.25+0.31% 3.00:£0.01%f 3.10+0.40% 9
3.624+0.43% 3.82+0.07° 3.97+0.04° 3.60+0.09°% 3.56+0.01% 10
2.67+0.04% 3.39+0.45¢ 3.1140.32° 2.90+0.06° 2.92+0.10° 11

Means with different letters within same column are significantly different (P<0.05).
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Celiac is a genetically based autoimmune disease that is triggered by the ingestion of gluten proteins in
genetically susceptible individuals. Among the flours that can be used to produce gluten-free products are
rice flour, and also legumes flour such as chickpea flour. Chickpea flour can be incorporated into gluten-
free products because of its high protein content and nutritional value. In this study, the effect of raw and
heat treated chickpea flour on quality attributes of rice-based gluten free cake was investigated. The
chickpea flour was subjected to dry-heat at two different temperatures (90 and 120 °C) for 15 and 30
minutes and then different amounts (25 and 50%) of treated flour were used in cake formulation. The
physical properties of batter and final cake quality that made with treated flour were studied and
compared with control cake (containing 100% rice flour) and samples prepared from raw chickpea flour.
Results showed that untreated flour produced cake with poor crumb, dense texture and low volume, while
application of heat treated flour decreased specific gravity which resulted in increased volume and
decreased hardness of cake sample. However, according to the results, utilization of 25% chickpea flour
that treated at 90 °C for 30 minutes could improve volume, color, sensory attributes and texture of
prepared cakes.
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