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1- Image Processing jpg
2- Texture Analyzer
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Sum of df Mean F p-value

Response Model Squares Square Value Prob >F
Moisture Special Cubic 58/57 7 9/76 31/16 <0/0001
Ash Special Cubic 2/39 7 0/40 1981/91 <0/0001
Specific Volume Cubic 5/98 4 0/66 421/51 <0/0001
Porosity Cubic 42/96 4 4/77 211/85 <0/0001
Stiffness (N) 2h after baking Special Cubic 52/23 7 8/70 96/48 <0/0001
Stiffness (N) 72h after baking Special Cubic 45/05 7 7/51 50/47 <0/0001
Extensibility (mm) 2h after baking  Special Cubic 214/55 7 35/76 11/03 0/0010
Extensibility(mm)72h after baking  Special Cubic 265/09 7 44/18 11/90 0/0008
L* Crust Cubic 184/66 4 20/52 4274/48 <0/0001
a* Crust Special Cubic 38/51 7 6/42 454/39 <0/0001
b* Crust Cubic 39/46 4 38/4 1768/04 <0/0001
L* Crumb Cubic 186/36 4 20/71 99390/00 <0/0001
a* Crumb Cubic 18/54 4 2/06 420/28 <0/0001
b* Crumb Special Cubic 37/90 7 6/32 4142/55 <0/0001
General Appearance Linear 6/13 Y 3/06 79/10 <0/0001
Crust appearance and color Cubic 5/23 4 0/58 309/70 <0/0001
Crumb appearance and color Special Cubic 7/03 7 1/17 64/22 <0/0001
Texture Cubic 5/53 4 0/61 737/67 <0/0001
Aroma and taste Special Cubic 8/22 7 1/37 14/04 0/0004
Stalling 48h after baking Cubic 6/25 7 1/04 87/45 <0/0001
Stalling 72h after baking Special Cubic 5/80 7 0/97 44/05 <0/0001
Overall acceptability Special Cubic 5/08 7 0/85 28/60 <0/0001
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Abstract

Celiac disease is a chronic disorder and Intestinal lifelong genetic abnormality of the gut that
results from eating gluten-containing cereals, and the only cure is gluten-free foods. This
study aimed at Formulation optimization of gluten free bread using rice flour (100% control)
and quinoa flour at three levels (20, 40 and 60%) and flour grass pea flour in three levels (10,
20 and 30 percent) Chestnut flour was used in three levels (30, 40 and 50%) was done as a
substitute for rice flour. Design the experiments was done Mixed method using DX7
software. After sample preparation was performed physicochemical properties, porosity,
hardness and extensibility using the Texture Analyzer, sensory evaluation and shelf-life,
colorimetry was conducted by image processing. The results showed significant quadratic
model fitted to answer (p<0/05) and the maximum amount of moisture (66/30 percent) and
maximum specific volume and porosity are respectively 3/58 and 25/12, was obtained with
decreasing of the quinoa flour and increasing of the grass pea flour and chestnut flour. The
minimum amount of bread hardness (5/93n) was obtained with decreasing the of grass pea
flour and increasing the of chestnut flour and maximum amount of general acceptance of
bread increasing the of grass pea flour and the minimum value of this parameter happened
with increases with the of quinoa flour, which was significantly different from the control
sample and the model was approved for fitting information. The results showed that quinoa,
chestnut and grass pea flours usable for improving the quality of gluten-free bread. The
formulation was optimized at 27/69% quinoa flour, 30% grass pea flour and 42/31% chestnut
flour.

Keywords: Celiac Disease, Gluten-Free Bread, Quinoa Flour, Grass Pea Flour and Chestnut
Flour.
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