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1. Celiac disease
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Table 1 Formulation of gluten free bread

Ingredients %

Starch and Gluten Free Flours 100
Sugar 3

Salt 2
Yeast 3
Psyllium powder 5
Water 2
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Table 2 Experimental design as mixture
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1. Response Surface Methodology
2. Lack of Fit
3.Coefficient of variation
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Fig 1Effect of Oleaster Powderon loss weight and specific volume of gluten free bread
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Fig 2 Effect of Oleaster Powderon color index of gluten free bread.
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Fig 3 Effect of Oleaster Powderon chemical analysisof gluten free bread



e 3 B bt S sl S dei 53 S

One Factor

93 —

91375 —

89.75 —

Antioxidant

88.125 —

865 —

T T T T T
0.00 750 1500 2250 30.00

A: Oleaster powder%

Fig 4 Effect of Oleaster Powderon 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

Overall I a’ b Specific volume Loss weight aw Factor
acceptance

0.07° 34.64" 0.28" 60.95" 0.59" 2.63" 1.31x107°" Model
0.51 66.13 0.68 23.08 235 9.65 0 Intercept

-0.48” -1.22 -0.63" 0.20” -1.90” -0.72" 0 A
-0.02 0.08 0.047 0 -0.67" 0.065 0 A’
0.33" -0.0017" 0.28" 0 1.79" -0.0013" 0 A’
0.95 0.95 0.98 0.98 0.93 0.80 0 R?
0.92 0.92 0.96 0.97 0.89 0.69 0 Adj-R?

25.65™ 4.04™ 3.64™ 5.43™ 183.31™ 26.37" 32.46 Lack of fit
1.36 2.26 1.85 0.19 2.92 3.69 0 CV%

*:p<0.05:** p<0.01 «<ns(non-significant)p=>0.05 ¢A :OleasterPowder

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

Antioxidant

Calorie Carbohydrate . Fiber Protein Fat Ash Moisture Factor
Capacity
1499.34° 54.35" 39.39" 1.30° 0.171" 1.15° 0.047" 60.23" Model
314.96 55.71 89.59 1.76 6.62 7.86 0.43 29.57 Intercept
41217 -10.57" 246" 0.627  -0.01" -0.13 0.03 -0.17" A
2.97 0.52 0 0.20" 0 0.007 -0.002 0.05 A’
16.07° 6.07" 0 0 0 -0.0001”  6.08x10°"  -0.0017" A’
0.99 0.98 0.92 0.99 0.89 0.99 0.96 0.99 R?
0.98 0.97 0.91 0.99 0.88 0.99 0.93 0.99 Adj-R?
38.08" 51.71 0.97™ 2.10™ 2.06™ 17.2 0.53™ 13.4" Lack of fit
1.78 2.60 0.9 1.38 1.49 0.58 0.78 2.36 CV%

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

Resilien*ce Chewiness Gumminess Springiness Cohesiveness Firmness Factor
0.010 0.08™ 0.128" 0.0006™ 0.020 0.07" Model
0.28 0.19 0.22 0.66 0.50 Intercept
0.04™ 0.007" 0.009° -0.10" 0.58" A
-0.0037" 0 0 -0.12" 0.217 A’
7.62x10°" 0 0 0.15" -0.48" A’
0.94 0.58 0.52 0.023 0.96 99 R’
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Fig 5 Effect of Oleaster Powderon cohesiveness, gumminess, firmness and resilience of gluten free bread.
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ABSTRACT

ARTICIE INFO

OleasterPowder can be used to enrich and improve the nutritional value of gluten-
free baked products, which often have low fiber content, due to their desirable
nutritional properties such as minerals, vitamins and rich in dietary fiber; therefore
the aim of this study was to enrich gluten-free bread with OleasterPowder and create
a new product with suitable texture and nutritional quality; for this purpose in this
study, the effect of replacing of Oleaster Powder at levels 0-30% with gluten-free
flours (chickpea flour, Rice flour and corn starch) on physicochemical, textural and
sensory properties of gluten-free bread was evaluatedbased on response surface
methodology (RSM)design.The results showed that by increasing the level of
OleasterPowder moisture content, ash, fiber, antioxidant capacity,lightness (L*) and
yellowness value (b*) of the samples significantly increased and the amount of fat,
protein, carbohydrate, caloriesand redness (a*) of the samples decreased (p<0.05).
Also the water activity was not affected by the factor (p>0.05).With increasing the
level ofOleaster Powder, the firmnessandgumminessof breads increased
significantly.On the other hand, at levels higher than 7.5% of Oleaster Powder,
specific volume, cohesiveness and resilience of samples decreased and the loss
weight of samples increased (p<0.05).In spite of increasing springiness and
chewiness of samples with addition of Oleaster Powder, they were not statistically
significant (p>0.05). According to sensory evaluation, the sample containing 7.5%
Oleaster Powderhad a higher overall acceptance.Finally, the results showed that
thesample enriched with 7.5% Oleaster Powder had desirable properties compared to
other samples and can be used as a pragmatic raw material in the production of
gluten-free breads with high and desirable nutritional value.
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