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Introduction

Protein and fiber content in commercials
brands of Gluten Free Bread (GFB)
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The gluten-free breads available in the
market are generally made from starches
and rice flour, showing poor quality
characteristics in volume and texture, as
well as a poor nutritional profile.




Objectives

The aim of this research was to develop a gluten-free bread

containing whole-grain quinoa and tarwi flours as primary
components.

Red quinoa flour
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Experimental procedure

Central Composite Rotatable Design
(CCRD) was used to determine the
optimum level of:

47 %
Quinoa flour 10 % < tarwi flour = 30 %
75 % < water £ 160 %

53 %

Imitat
Potato starch e

Dough textural

properties

Formulation developed in a previous work

75% of water, 0.5% mixture of xanthan gum and tara gum (ratio
1:1), 6% vegetable oil, 3% sugar, 2% salt and 3% yeast.



B Experimental procedure
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Desirability
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A Results
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—=Dough control ( quinoa + potato starch)
—Dough OP ( quinoa + tarwi + potato starch)

50

The optimized formulation was:

12 % of tarwi flour
102% of water

47% of quinoa flour
41% of potato starch

The rest of the components equal to the control
formulation.

Textural Properties GFD Control GFD with tarwi flour

Firmness (N) 6.2+0.1 10.2 + 0.6
Consistency (N.s) 91.9+1.4 1453+ 25
Cohesiveness (N) 5.0£0.2 51+0.1

Viscosity index (N.s) 56.0 £ 0.9 56.2 £0.3




B Results

Influence of fermentation time in the final product

47 %

Quinoa flour

10 minutes

12 % Tarwi flour

Baked for 60
minutes at
200 °C

41 % & e 20 minutes

Potato starch

102% of water, 0.5% mixture of xanthan gum and tara gum _
(ratio 1: 1) , 6% vegetable oil, 3% sugar, 2% salt and 3% yeast. 30 minutes



Results

Specific volume
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I Results

- -

GFB: Q + T+ PS

Bread quality parameters Q+PS Q+T+PS

Specific volume

TPA - Crumb

Crumb structure

(mL/g) 2.30+0.042 2.13+0.03
Hardness (gf)  183.44 + 27.2% 237.14 + 26.4°
Cohesiveness 0.31 +0.02 0.39 + 0.0°
Elasticity 0.81 £0.1° 0.89 £ 0.0

Gumminess (gf) 55.53+5.68 91.31 +6.0°
Chewiness (gf) 46.26 +5.32  81.39 +5.2°
N° cells/cm?2 51.61 +3.1% 28.22+2.4°
% Area of cells 31.06 £ 0.12 29.95 + 3.52




Conclusions

* A gluten-free bread was developed with whole-
grain quinoa flour, tarwi flour and potato starch.

 The inclusion of tarwi flour increased the amount
of water in the formulation.

* The gluten-free bread developed contains 59% of
highly nutritious wholemeal flours, achieving 13%
of proteins. Compared with the commercial

brand which has around 3.8% of proteins. Gluten-free bread with quinoa flour,
tarwi flour and potato starch

The developed gluten-free bread contains a better nutritional profile than the
commercial brands and has good quality characteristics such as soft crumb and
good specific volume.
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