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Tablel Independent variables and their coded and actlia¢ wesed in Central Composite Design

-2 -1 0 1 2 coded Independent variables
0 2.19 7.5 12.8 15 X1 Quinoa %
0 0.29 0.75 1.28 15 X, Xanthan %
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Table 2 Chemical properties of Wheat flour and Quinoaiflou
Flour pH Zeleny (ml) Gluten% Protein% Oil% Ash% Moisture%

Wheat 2.1 29 29.08 13.53 34 0.32 14.3
Quinoa 3.73 - - 16.86 14.47 2.17 8.83
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Fig 1 Response surfaces plots for the effects of: (asMre, (b) Ash, (c) Oil, (d) Protein
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Table 3 Regression coefficients of chemical propertiesfead enriched with quinoa (%)

Protein (gr/100gr) Ash(%) oil (gr/100gr) Moisture(%) Source
11.75 1.01 4.90 28.23 Bo
0.55" 0.014™" 0.62™ 0.53" B1
1.94" 0.50™ 1.31™ 176" B
0.01" 0.002™ 0.02"™ 0.03 B1B1
1.20™ 0.31™ 1.26" 2.24" BB
0.01"™ 0.008™ 0.10™ -0.01™ B1P2
0.001™ 0.003" 0.005" 0.006" Model (P-value)
0.20"™ 0.25"™ 0.06"™ 0.058"™ Lack of fit (P-value)
92.16 89.41 86.89 86.53 R?
86.55 81.84 77.53 76.92 Adj-R?
9.94 21.86 32.17 8.51 CV (%)
11.40 0.41 21.3 64.81 PRESS

ns: No significant. * Significant at 0.05, ** Significant at p< 0.01, *** Significant at p< 0.001, **** Significant at p< 0.0001
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Table 4 Sensorial parameters properties of treatments
Type Form Upper crust Lower crust Porosity Textul@hewiness Aroma &Taste

[¥Y] 353 e 0L i Cadla 5 sl dss

1 3.85 3.85 4.10 4.90 4.00 4.05 3.75
2 3.73 4.22 3.80 3.60 4.11 3.55 3.93
3 3.82 4.20 3.85 3.70 4.10 3.70 3.93
4 3.85 4.10 3.60 3.75 3.78 3.50 3.80
5 3.40 3.30 3.90 3.10 4.73 3.20 3.85
6 4.92 3.70 3.75 4.45 4.41 3.95 3.60
7 4.25 4.10 4.50 3.80 4.30 3.60 4.20
8 3.30 4.05 3.35 3.90 3.35 3.75 3.69
9 4.10 3.70 4.05 3.05 3.78 3.05 4.05
10 3.65 3.98 3.70 3.75 3.50 3.80 3.85
11 4.10 4.44 4.33 4.60 4.16 4.35 4.28
12 4.39 4.32 4.39 3.10 4.47 3.00 4.35
13 4.42 4.16 4.24 3.10 5.21 4.10 3.42
control  3.82 4.08 3.61 3.94 4.33 4.09 4.00
A0
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Table 5 Regression coefficients Sensorial parameters ptiepdor bread enriched with quinoa

Overall Aroma Chewiness Texture Porosity Lower Upper Form Source
acceptance &Taste crust crust
4.09 40.28 5.30 14.19 5.89 4.88 8.18 5.43 Bo
-0.05 -0.49 0.02" -0.71"™ 0.094 -019  -0.12™ -0.30" B1
0.20 -3.81™ 3.24™ -1.66™ 1.257 0.90™  1.77™ -1.88" B>
0.002° 0.008™ 0.005™ 0.05" -0.008® 0.011° 0.0005™ 0.01 B1B1
-0.008° 2.23"™ -0.52"™ 0.96™ 1.01 0.62 1.21™ 0.58™ BoPo
-0.007* -0.14"™ -0.10™  -0.001"  -0.02" -0.008" 0.050™ 0.16 B1Bo
0.01" 0.003" 0.004" 0.03 0.0000™  0.01"  0.215™ 0.03 Model
0.06"™ 0.27™ 0.13"™ 0.64"™ 0.14™  051™  0.013 0.21"™ t??l't‘
82.96 88.63 87.98 77.31 96.27 80.91 57.40 77.58 R?
70.79 80.51 79.39 61.11 93.60 67.27 26.97 61.57 Adj-R?
0.04 0.66 0.22 0.41 0.33 009 017 0.12 (%/OV)
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Bread as the cheapest source of energy and preeihmuch of the world is critical. Today, due to
consumers on the nutritional characteristics ofifpdunctional foods and beneficial use has ine@eas
One of the foods by FAO has been introduced as ratiinal food is quinoa. Quinoa is a
gynomonoecious plant and is known as a pseudoicfiiea seeds of the Latin American people have
been used 5000 years ago. Quinoa protein and edsamino acids such as lysine and methionine,
essential fatty acids (W6) and unsaturated fattg§isaaninerals such as iron, calcium, zinc and coppe
dietary fiber, vitamins and antioxidant substanitem other common grains such as wheat, barley and
rice is better. Response surface methodology (R®8ith) a 5-level-2-factor central composite rotatable
design (CCRD) was employed, where the independenables were Xanthan gum (0-1.5%), quinoa
whole flour (0-15%) while the dependent variablesrevsurface sensory properties, moisture, ash, fat,
protein of Barbari bread. The results showed tlyaidling quinoa whole flour to bread flour ash,tpio

and fat were significantly increased, adding xantham to increase the amount of moisture in thadre
samples. Also it was revealed that all traits weignificant at 95%. Therefore, the model has been
approved for fitting information. The model propdse this study Rand R (Adj) are fit and highly
significant. The lack of fit test is also meaningless and cokffit of variation is low, which shows that
provided model is suitable for predicting assegs@@meters. The optimal point for the formulatidn o
9.84% quinoa whole flour, and 1.5% xanthan gum.

Keywords: Flat bread, Quinoa, Hydrocolloids, Central conifgodesign.

P Corresponding Author E-Maill Addresblasehibehzad @gmail.com

A


https://fsct.modares.ac.ir/article-7-5248-fa.html
http://www.tcpdf.org

