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Tablel Formulation of control Barbaribread

Ingredients %
Wheat bread 100
Sugar 2.5
Salt 1.5
Yeast 1.25
Improvement 0.5
Margarine 3.75
Water 50
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Table 2 Experimental design

Run TF% BG% Wheat Flour%
1 0 0 100
2 0 10 90
3 30 0 70
4 30 0 70
5 0 10 90
6 0 0 100
7 30 10 60
8 30 10 60
9 15 5 80
10 15 5 80
11 15 5 80

TF: Triticale Flour BG: Betaglucan
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Fig 1 The Effect of Triticale Flour (TF) and B-glucan on chemical analysis of Barbari bread
%10 B-glucan= (red) B
%0 B-glucan= (black) B’
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Fig 2The Effect of Triticale Flour (TF) and -
glucan on antioxidant capacity of Barbari bread
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(black) B= %0 B-glucan
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Table 3 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables
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Factor Moisture Ash Protein Fat Fiber Carbohydrate Calorie Antioxidant
Model 880.86" 196.77° 621.77" 2491.40"  1419.19" 7237.12" 2511.64" 1284.15"
Intercept 23.32 1.54 7.30 58.7 1.9 59.73 320.905 55.82
A 0.149" 0.023" 0.017" 0.0017" -0.017" -0.220" -0.614" 0.250"
B 0.101" 0.038" -0.008™ 0.093" 0.250" -0.496" -1.636" -0.413"
A*B -0.0016"  -0.001"" -0.0003”  -0.00042  -0.0027"" 0.013" 0.053" 0.0016™
R? 0.99 0.98 0.99 0.99 0.99 0.98 0.98 0.97
Adj-R? 0.99 0.98 0.99 0.99 0.99 0.98 0.98 0.97
CV% 0.90 2.69 0.58 2.51 1.78 0.71 1.09 1.09
*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Triticale Flour, B: B-glucan
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Fig 4The Effect of Triticale Flour (TF) and -
glucan on specificvolumeof Barbari bread
%10 B-glucan= (red) B"

%0 B-glucan= (black) B’
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Table 4 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables

Factor aw Specific volume  Firmness Energy Overall acceptance
Model 91.82" 1524.50" 0.61™ 0.69™ 1.47
Intercept 0.895 4.04 0 0 0
A 0.00037" -0.0108" 0 0 0
B 0.00055" -0.088" 0 0 0
AxB 0.00001" 0.002" 0 0 0
R’ 0.97 0.99 0.23 0.25 0.69
Adj-R? 0.96 0.99 -0.14 -0.11 0.54
CV% 0.19 1.85 1.2 2.3 1.4

*:p<0.05,%*:p<0.01, ns(non-significant):p>0.05, A:Triticale Flour, B: B-glucan
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Fig 5 Counter plots of sensory evaluation in Triticale Flour (TF) and B-glucansubstitutedbread.
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The purpose of this study was investigating the effect of wheat flour replacement
withtriticale flour (0-30%) and B-glucan fiber (0-10%) on physicochemical, texture and
sensory properties of Barbari bread with using of two-level factorial design containing
central points based on D-optimal. The results showed that withsubstitution of these two
factors, the water activity, moisture and ash content in bread samples significantly
increased and the fat, carbohydrate and calorie of the samples decreased.Antioxidant
capacity and protein of samples increased with replacement of triticale flour. However,
high levels of B-glucan decreased the protein and antioxidant capacity of the samples. Also
the fiber content of samples decreased and increased with addition of triticale flour and -
glucan, respectively. The effect ofreplacement of triticale flour on the specific volume of
bread was dependent on the amount of B-glucan;so that thespecific volume of bread
withreplacement of triticale in the samples without f-glucan significantly decreased but
itincreased in the samples containing high levels of B-glucan.Loss weight, crust and
crumb color, firmness and penetration energy of bread were not significantly affected by
the substituted factors.According to the sensory evaluation, the replacement of triticale
flour and B-glucan increased the flavor score and overall acceptance of barbari bread
samples.According to the results, bread samples enriched with 30% triticale flour and
10% pB-glucan have desirable physicochemical, texture and sensory properties and are
recommended as optimum samples for production.
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