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Tablel Formulation of gluten free bread

Ingridients %

Starch and Gluten Free Flours 100
Sugar 3

Salt 2
Yeast 3
Psyllium powder 5
Margarine 2
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Table 2 Chemical composition of gluten free bread containing different levels of carrot pomace

powder

%CCP aw Moisture Ash Fat Fiber Protein Antioxidant
0 0.940+0.0005  39.30+0.39  0.53%0.05 5.07+0.01 1.36+£0.03 6.45+0.02 81.21+0.09
15 0.944+0.0004  44.41+£0.40 0.63+0.06 4.214+0.03 2.04+0.04 7.2240.06 88.07+0.08
30 0.946+£0.0006  48.63+0.23 0.79+0.1 3.76+0.022 2.86+0.02 7.85+0.09 93.40+1.2
22.5 0.947+0.0007  48.13+0.03  0.69+0.09  3.32+0.025  2.62+0.025 7.4540.05 89.08+0.3
30 0.945+0.0003  48.60+0.06  0.82+0.08  3.73+0.031 2.89+0.03 7.89+0.1 92.65+0.07
0 0.941+0.0006  39.09+0.93  0.51+0.07 5.04+0.02 1.38+0.04 6.42+0.031 81.47+0.06
7.5 0.948+0.0005  41.23+0.10  0.59+0.1 5.72+1.7 1.46+0.02 6.78+0.07 82.23+1.01
0 0.942+0.0004  40.03+0.26  0.55+0.04  5.09+0.036 1.33+£0.06 6.47+0.04 80.5+0.04
30 0.944+0.0006  47.79+0.18  0.78+0.13 3.70+0.04 2.824+0.05 7.93+0.12 94.85+0.04

CCP: Carrot pomac powder
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Fig 1Effect of carrot pomacepowder(CPP)on
antioxidant capacity of gluten free bread.
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Table 3 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables

Calorie Carbohydrate Antioxidant Fiber Fat Protein Ash Moisture Factor
1367.46 71157 255.997 1.387 1.227 3.297 0.127 50.44" Model
262.28 47.17 80.85 1.33 5.02 6.43 0.51 39.52 Intercept
0.401" -0.052" 0.418" -0.028"  0.047 0.047" 0.009" -0.039" A
-0.229 -0.033 0 0.007 -0.011" 0 0 0.039 A’
0.005" 0.0007"" 0 -0.0001"  0.0003" 0 0 -0.0009" A’
0.99 0.99 0.97 0.99 0.98 0.99 0.98 0.99 R’
0.99 0.99 0.97 0.99 0.97 0.99 0.97 0.99 Adj-R?
247" 2.02m 27.50™ 4.01™ 44.85™ 3.05™ 2,73 0.75" Lack of fit
1.09 0.71 1.09 1.78 251 0.58 2.69 0.90 CV%

*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Carrot Pomace Powder

Table 4 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables

Overall b a L Specific volume Loss weight aw Factor
acceptance
0.15 32.74" 15.15° 129.34™ 1.157 1.38"7 3.55%1070% Model
0.27 26.92 -0.62 64.08 3.92 11.35 0.94 Intercept
0.010" 0.149" 0.101" -0.297" -0.016" -0.586" 0.0006" A

0 0 0 0 -0.006™ 0.049" -1.59%107095" A’

0 0 0 0 0.0002" -0.001™ 0 A’
0.85 0.58 0.90 0.85 0.99 0.92 0.78 R?
0.83 0.52 0.89 0.83 0.99 0.88 0.71 Adj-R?

0.4787" 1.36™ 1.01" 10.39"™ 33.82" 245.50™ 104.43™ Lack of fit
3.32 2.26 3.69 2.92 1.85 2.39 0.19 CV%

*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Carrot Pomace Powder
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Table 5 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables

Resilience Chewiness Gumminess Springiness Cohesiveness Firmness Factor
0.03" 0.30" 0.36° 0.0197 0.02° 0.36° Model
0.64 0.96 1.02 0.95 0.58 1.44 Intercept
0.03" -0.01” -0.27" 0.003" 0.004" -0.01" A

-0.003 0 0.02 -0.003" 0 0 A’

8.65x107%% 0 -0.0006" 6.36x10°%" 0 0 A’
0.83 0.89 0.81 0.93 0.49 0.90 R?
0.73 0.88 0.71 0.90 0.42 0.91 Adj-R?
0.04™ 0.23™ 2.59™ 2.97m 0.45™ 1.327 Lack of fit
1.45 2.69 2.92 3.35 3.04 0.19 CV%

*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Carrot Pomace Powder
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Fig 2 Effect of carrot pomacepowder(CPP) on color index of gluten free bread.
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Carrot PomacePowder(CPP) is one of the wastes that will be obtained during carrot processing so
because of desired nutritional composition (especially fiber and salts); it can be used to increase the
nutritional value of gluten-free bread. The purpose of this study was to investigate the effect of CPP(0-
30%) on the physico-chemical, textural and sensory properties of gluten free bread based on the
replacement of gluten-free flours(chickpea flour, Rice flour and corn starch) for celiac diseases. The
results showed that the water activity, moisture, ash, a’ value, fiber, protein and antioxidant capacity of
samples containing CPP was significantly higher than the controlones(P<0.05). Increasing of CPP
decreased carbohydrate, calorie, L" value, specific volume and fat of gluten-free bread samples. With
replacement of CPP in bread formulation, cohesiveness increased but firmness, springiness,
gumminess, chewiness and resilience of samples decreased. According to the sensory evaluation,
substitution of CPP up to 30% increased the overall acceptance of samples. Generally the results
showed that the sample containing 30% CPP had better quality than others, and CPP is suitable factor
to increase the nutritional value of gluten-free bread.

Keywords: Gluten Free Bread, Celiac, Carrot Pomace Powder, Texture, Antioxidant.
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