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1. American Association of Cereal Chemists (AACC)
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2. Rape seed displacement
3. Differential Scanning Calorimetry
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Table 1 Physicochemical properties of rice and quinoa flour

Physicochemical properties (%) quinoa flour rice flour
Moisture 10.10+0.23 10.08 +0.01
Protein 15.70+£0.12 10.42 +0.02
Ash 2.27+0.02 0.32+0.00
Fat 5.31+£0.08 1.21+0.03
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Table 2 Effect of quinoa malt addition on physicochemical properties of gluten free bread

Quinoa Moisture Water activity Specific volume Porosity
malt (%) %)™ Ok (ml\g) (%)
Blank 34.57+0.5 0.92 £0.03 1.58 £ 0.03° 2532+ 0.4
25 34.53+£0.6 0.91 £0.01 1.57 +0.05° 25.35+0.3"
5.0 3453+ 04 0.91 +0.03 1.52 +0.04° 25.10 + 0.3
7.5 34.51+0.5 0.93 +0.02 1.48 +0.03%® 2471 £0.3®
10.0 34.48 £0.5 0.91 +0.02 1.43 +0.05° 2439 +0.2°

(Means in each column with different letters differ significantly in p<0.05)
(ns: no significantly different in p<0.05)
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Fig 1 Effect of quinoa malt addition on thermal
properties of gluten free bread
(Means in each storage time with different letters
differ significantly in p<0.05)
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Fig 2 Effect of quinoa malt addition on scanned images of gluten free bread
(a: Blank, b:2.5%, c: 5.0%, d: 7.5% and e:10.0% quinoa malt)
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Fig 3 Effect of quinoa malt addition on firmness of
gluten free bread
(Means in each storage time with different letters
differ significantly in p<0.05)
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Table 3 Effect of quinoa malt addition on crust color of gluten free bread

Quinoa malt (%) L* a* b*
Blank 582 +0.57° 11.00 + 0.32° 22.00+0.11°
25 54.4+0.87° 11.23 +£0.35 22.17 £ 0.08"
5.0 53.8 + 0.69° 11.91 + 0.45% 22.63 £ 0.22%
75 51.7 +0.87° 12.52+0.55° 23.70 + 0.08
10.0 48.2 +0.74° 14.10 + 0.35° 2455+ 0.36"

(Means in each column with different letters differ significantly in p<0.05)
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Fig 4 Effect of quinoa malt addition on sensory
properties of gluten free bread
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The use of quinoa seeds and its derivatives in the bakery products formulation,
in addition to improving the nutritional value of the final product, reduces
dependence on plant sources with high water requirements such as wheat and
rice, so in this study the effect of rice flour replacement by whole quinoa
enzymatic malt at levels of 0, 2.5, 5, 7.5 and 10% on physicochemical and
textural properties and internal structure of gluten-free bread was investigated.
The results showed that by increasing the amount of quinoa malt (up to 10%) in
the product formulation no significant effect on moisture content and water
activity was observed. However, the firmness of the texture in 2 and 72h after
baking increased by 10% of quinoa malt. Also, the specific volume and porosity
of the product was reduced only at level of 10% of quinoa malt flour. On the
other hand, by increasing the amount of quinoa malt flour, the enthalpy of the
samples decreased (2 and 72h after baking), while the enthalpy increased with
increasing product storage time. The results of crust color evaluation showed a
decrease in the amount of L* value and an increase in the amount of a* and b*
values by increasing the amount of malt flour in the formulation, which
indicates more turbidity of the product. The results of images obtained by
Scanning Electron Microscope showed the average values of diameter and pore
area of the product decreased by addition quinoa malt. Finally, the panellists
gave the highest overall acceptance score to three samples containing 0, 2.5 and
5% of quinoa malt, which indicates the improvement of quantitative and
qualitative properties of the final product using enzymatic derivatives and
gluten-free quinoa.
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