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3. Response Surface Methodology
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Tablel Independent variables and their coded and actual value used in Central Composite

2 -1 0 1 2 coded Independent variables
0 2.19 7.5 12.8 15 X, Quinoa %
0 0.29 0.75 1.28 1.5 X, Xanthan %
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Table 2 Central Composite Design
treatments arrangement

X4 X, treatments
7.5 1.5 1
7.5 0.75 2
7.5 0.75 3
7.5 0.75 4
12.80 0.21 5
12.80 1.280 6

0 0.75 7
7.5 0.75 8
7.5 0 9
7.5 0.75 10
2.19 1.28 11
2.19 0.21 12
15 0.75 13

0 0 Control
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Table 3 Chemical properties of Wheat flour and Quinoa flour

Extraction Wet . . . Quality
rate pH Zeleny gluten Protein oil Ash Moisture (%) characteristics
82 2.1 29 29.08 13.53 3.4 0.32 14.3 Wheat flour
96 3.73 - - 16.86 14.47 2.17 8.83 Quinoa whole flour
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Table 4 Regression coefficients of chemical properties second-order polynomial equations for bread

enriched with quinoa (%)

Crumb b Crumb a” Crumb L Crust b" Crusta’ Crust L" Cci(())l;;ng Source
16.38 -11.01 70.97 19.52 4.71 52.35 8.77 Bo
1.04™ 0.53"" -0.49™" 0.29 ™ 0.58""" 20917 1207 B
14.40™ 2057 -6.01™ 0.69 ™ 6.52"" 447" 14.51™ B>
-0.07™ -0.01™ -0.022™ -0.02™ 711 0.01™ -0.05"" BB
-10.81™ 0.33™ 3.59™ -0.54 ™ -0.29™ 234" 27917 BB
0.21™ 022" 0.04™ -0.14 ™ -0.39 ™ -0.23"™ -0.26™ BB
0.81™ 0.001"" 0.002" 04" 0.002" 0.000™"" 0.000""" Model (P-value)
0.90 ™ 0.62™ 0.183 ™ 0.88 ™ 0.96 ™ 0.24™ 0.353™ Lack of fit (P-value)
76.23 91.26 90.75 46.02 90.70 95.61 93.63 R?
0.00 85.02 84.14 7.46 84.07 92.48 89.07 Adj-R?
24.22 2791 6.70 6.98 10.18 9.18 9.84 CV (%)
622.59 18.09 85.17 28.05 11.44 41.92 17.32 PRESS

ns: No significant.

* Significant at p < 0.05.

** Significant at p < 0.01.

*** Significant at p <0.001.
**** Significant at p < 0.0001
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Fig 1 Response surfaces plots and contours for the
effects of Cooking loss.
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Bread wheat is the most commonly used types of breads. The most famous breads flat breads and
bread products throughout the world is one of the most popular flat breads. Currently, grain and
products of it as a very good source of dietary fiber known. Of strategies for improving the properties
of bread, using various sources of alternative fiber-like grains such as quinoa is like. Quinoa with the
scientific name (Chenopodium quinoa Willd) is one of gynomonoecious plant. Uncooked quinoa
cooked quinoa protein yield was 30%. That's why the World Food Organization (FAO) in 2013 as the
"International quinoa" was named. In this study, the effect of adding quinoa flour and xanthan gum in
bread formulations using response surface method and central composite rotatable design was studied.
Independent variables include xanthan gum(0-1/5)% and quinoa flour (15-0) percent. The
colorimetric properties, weight loss and overall acceptability was considered as the dependent
variable. Increasing the percentage of quinoa flour in bread formulations significant effect on overall
acceptability than the control sample (sample without quinoa and xanthan gum), and a dramatic drop
in L shell and the brain, a brain, and b shell and weight loss and increase the index of a shell and b
breads were produced in the brain. According to the findings, it is suggested to improve the nutritional
value of bread these substances be added to bread formulation.

Key words: Colorimeter, Hunter lab, Bread, Weight loss , Xanthan gum.
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