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7. Hardness
8. Trigger Point
9. Target Value
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Table 1 Physicochemical properties of flours

Physicochemical

properties (%) Rice Quinoa Amaranth Buckwheat
Moisture 10.1 12.2 14.1 11.4
Protein 7.25 16.2 14.9 13.7
Fat 1.22 5.0 3.8 3.9
Ash 0.32 2.20 2.1 1.8
Wet gluten - - - -

Protein (%)

10 4
§ i
B5%
6 B10%
15%
4+
2
Blank Quinoa Amaranth Buckwheat
Treatment

Fig 1 Effect of rice flour replacement with Quinoa,
Amaranth and Buckwheat on protein content of
gluten free bread
(Means with different letters differ significantiy
p<0.05)
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Fig 3 Effect of rice flour replacement with Quinoa, Amaranth and Buckwheat on ash content of gluten
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. free bread
Amaranth and Buckwheat on moisture content of . . . N .
gllljter\:vfree bread ISt (Means with different letters differ significantiy
p<0.05)

(Means with different letters differ significantiy
p<0.05)
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Table 2 Effect of rice flour replacement with Quinoa, Amattaand Buckwheat on specific volume and

porosity of gluten free bread

Flour Amount Specific volume Porosity
(%) (ml/g) (%)

Rice 100 2.20+0.03 20.80+0.5

5 2.83+0.08 22.53+0.9

Quinoa 10 3.40+0.04 23.50+0.4

15 3.43+0.01 24.53+0.6

5 2.23+0.02 21.47+0.2

Amaranth 10 2.23+0.0% 22.27+0.8

15 2.27+0.08 23.07+0.4

5 2.17+0.0% 21.40+0.4

Buckwheat 10 2.23+0.09 22.20+0.2

15 2.27+0.08 23.07+0.6

(MeanszSD in each column with different letterdeatifsignificantly in p<0.05)
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Table 3 Effect of rice flour replacement with Quinoa, Amattaand Buckwheat on Firmness of gluten
free bread during 2 and 72h after baking

= Amount Firmness (N)
our (%) 2h after baking  72h after baking

Rice 100 6.33+0.F 10.57+0.8
5 5.47+0.f 8.20+0.2

Quinoa 10 4.97+0.2 7.77+0.6°
15 4.23+0.f 6.93+0.2
5 5.43+0.3 6.67+0.3

Amaranth 10 4.97+0.1 6.00+0.3
15 4.20+0.2 5.27+0.2
5 5.80+0.F 8.33+0.0

Buckwheat 10 5.37+0.0 7.97+0.2¢
15 4.90+0.1 7.57+0.2

(MeanszSD in each column with different letterdatifsignificantly in p<0.05)
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Table 4 Effect of rice flour replacement with Quinoa, Armath and Buckwheat on crust color values of
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gluten free bread

Flour Anz(;)t)mt crust color values (-)
a* b*
Rice 100 42.80+0.8 2.23+0.f  12.33+0.8
5 44.97+0.5' 2.13+0.00  17.43+0.3
Quinoa 10 46.67+0.4 2.24+0.f  18.77+0.8
15 48.23+0.68 2.27+0.f  19.57+0.8
5 46.07+0.5° 2.37+0.00 12.17+0.8
Amaranth 10 47.80+0.7 2.17+0.00  12.07+0.8
15 49.40+0.6 2.30+0.7  12.10+0.5
5 44.10+0.6 3.73+0.6  12.27+0.7
Buckwheat 10 45.57+0.8° 4.20+0.7  12.00+0.7
15 46.27+0.5° 5.00+0.F  12.13+0.6

(MeanszSD in each column with different letterdatifsignificantly in p<0.05)

B85%
B10%

815%

Overall acceptance in sensory
evaluation (-)

Blank Quinoa Amaranth  Buckwheat

Treatment

Fig 4 Effect of rice flour replacement with Quinoa,
Amaranth and Buckwheat on overall acceptance of

gluten free bread in sensory evaluation
(Means with different letters differ significantiy
p<0.05)
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Evaluation of Nutritional, Technological and Sensory Properties of
Gluten free Rice Bread Containing Semi Cereal

Haghayegh, Gh. 'F
1. Department of Food Science and Technology, Agitice faculty, Zabol University

(Received: 2016/11/16 Accepted: 2016/02/22)

Celiac is an autoimmune digestive disease thaeglfree diet is the only treatment. Today food rsmge
researcher concern on enrichment of gluten fredymts. So the aim of this study was applicatiomqai
amaranth and buckwheat Flour in levels of 5, 10 Hs#b as rice flour replacer in gluten free bread an
evaluation nutritional, technological and Sensorgperties of final product. The results indicated b
application semi cereal and amount of these flpustein, ash, moisture and L* value were increased.
Also replacement of quinoa flour increased speeifiltme of gluten free rice bred. Although thremufi
had effect on increasing porosity, softness in amapo the control. Also the results showed buclavhe
and amaranth respectively increased the amount ahe b* values of gluten free bread crust. Finally
panelist introduced the samples containing sengiad@specially quinoa and amaranth as the bestsamp
So on results it can be said application semi ¢éneaakery products improvement quantity and dgyali
and increasing marketing of final products.

Keywords: Semi cereal, Enrichment, Texture, Porosity, Coldues
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