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1. Baking Powder
2. Carboxymethyl Cellulose (CMC)
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3. Hardness
4. Trigger Point
5. Target Value
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Table 1. Physicochemical propertiesof 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 - - - -
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Fig 1 Effect of gluten free cookie enrichment by

quinoa, amaranth and buckwheat on protein content

(Means with different letters differ significantiy
p<0.05)
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Fig 3 Effect of gluten free cookie enrichment by
guinoa, amaranth and buckwheat on amount of
moisture content
(Means with different letters differ significantiy
p<0.05)
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Fig 2 Effect of gluten free cookie enrichment by

quinoa, amaranth and buckwheat on amount of ash

(Means with different letters differ significantiy
p<0.05)
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Table 2 Effect of gluten free cookie enrichment by quinamaranth and buckwheat on crust color of
final product

Amount crust color values (-)

Flour (%) T e b
Rice 100 36.30+0.7 7.33+0.0 21.93+0.5
5 38.47+0.4' 7.23+0.0 27.030.6
Quinoa 10 40.17+0.3 7.40+0.2 28.43+0.6
15 41.73+0.6 7.37+0.0 29.17+0.6
5 39.57+0.5¢ 7.47+0.1 21.77+0.4
Amaranth 10 41.630.3 7.27+0.1 21.67+0.8
15 42.90+0.3 7.40+0.1 21.70+0.7
5 37.60+0.6 8.7310.f 21.87+0.7
Buckwheat 10 39.10+0.6° 9.10+0.6 21.60+0.6
15 39.77+0.5¢ 9.50+0.6 21.73+0.6

(MeanszSD in each column with different letterdeatifsignificantly in p<0.05)
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Table 3 Effect of gluten free cookie enrichment by quinamaranth and buckwheat on firmness of final
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product
Al Amount Firmness (N)
our (%) 2h after baking 1 week after baking

Rice 100 7.6310.% 17.77+0.2
5 6.77+0.2 15.43+0.?

Quinoa 10 6.37+0.6° 14.97+0.%
15 5.43+0.1 14.13+0.9
5 6.80+0.1 13.70+0.3

Amaranth 10 6.27+0.F 13.20+0.1
15 5.50+0.1 12.43+0.2
5 7.10+0.7F 15.57+0.9

Buckwheat 10 6.57+0. 1 15.17+0.f°
15 6.20+0.6 14.77+0.1

(Means£SD in each column with different letteredisignificantly in p<0.05)
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Junk food consumption and low nutritional value ti;e main reasons for the prevalence of
malnutrition among Iranian children. So enrichmeftthese foods is one of main goal of food
researcher. Therefore in this study quinoa, amharantl buckwheat flour in levels of 5, 10 and 15%
was used as rice flour replacer in gluten free moédr high nutritional value. Nutritional, textura
visual and sensory properties of sample were eteduim completely randomized desigr<Qp05).
Results was indicated by adding semi cereal an@asing the level in cookie formulation, protein,
ash, moisture, softness of texture in 2hr and omekvafter baking were increased. Also the restilts o
image processing showed buckwheat and amarantkatesgly increased the amount of a* and b*
values of gluten free cookie surface. Finally sepswaluation showed the samples containing 10 and
15% quinoa and amaranth had the best score oflbgeczptance. So these samples can be supplied
to the consumer market of celiac disease and angrgkensitivity as a fortified gluten free product

Keywords: Gluten free cookie, Amaranth, Quinoa, Buckwheattlire.
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