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2. Texture Analyzer
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1. Image Processing and Analysis in Java
2. Gray level images

3. Binary Images

4. Rape seed displacement
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Balangu gum [3)

Fig 1 Independent effect of different levels of gum on the firmness of bread dough
Similar words in each column don’t have a significant difference statistically in P<0.05 level.
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Balangu gum (%)

Fig 2 Independent effect of different levels of gum on the moisture of bread
The Similar words in each time period (2 and 72 hours after baking) were not statistically significant at the level
of P<0.05.
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Fig 3 Independent effect of different levels of gum on the specific volume of bread
Similar words in each column don’t have a significant difference statistically in P<0.05 level.
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Fig 4 Independent effect of different levels of gum on the porosity of bread
Similar words in each column don’t have a significant difference statistically in P<0.05 level.
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Fig 5 Independent effect of different levels of gum on the firmness of bread texture
The Similar words in each time period (2 and 72 hours after baking) were not statistically significant at the level
of P<0.05.
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Table 1 Independent effect of different levels of gum on the amount of colorful components of the
crust and crumb texture in gluten-free bread

Crust Crumb
Treatments L a ™ b L am b ™
0% gum 33.2+0.7° 12.5£1.2% 23.5+0.5° 45.2+1.5¢ 0.6+0.4" 38.9+1.5°
1% gum 41.2+0.4° 12.3+1.2° 23.5+0.5° 62.2+1.2° 0.4+0.1* 38.8+0.5°
2% gum 44.2+0.4° 12.5+1.2° 23.5+0.5° 65.6+0.6" 0.6+0.4" 38.9+1.5°

Similar words in each column don’t have a significant difference statistically in P<0.05 level.
ns*: Produced samples display no statistically significant difference in the P<0.05 level.
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Fig 6 Electron microscope images of bread samples containing gum based on corn flour (A: without gum B:
Contains 1% gum, C: Contains 2% gum)
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ABSTRACT

ARTICLE INFO

The use of appropriate gluten substitutes such as gums can be useful in
the production of products without this protein for people with chronic
celiac disease. The purpose of this study was to investigate the
characteristics of baked bread produced based on corn flour and the
addition of Balangu Shirazi (Lallemantia Royleana) gum at three levels
(zero, 1 and 2 g). For this purpose, a completely randomized statistical
design was used (P<0.05). Based on the obtained results, the sample
containing 1% of Balangu Shirazi gum has the highest porosity (18.5%)
and the lowest firmness in the period of 2 h after baking (6.5 N) at the
consumption level of 1% and 72 h after baking (10.6 N) at the
consumption level of 2% gum was obtained. Also, with increasing the
level of gum consumption, increasing the L colorful component and no
significant change in the two colorful component a° and b* component
in the crust and crumb texture of the produced bread were obtained.
Observation of electron microscope images showed that by increasing
the amount of Balangu Shirazi gum, it causes the formation of a
network-like structure and can put more compression on the wall of the
produced bread. Finally, by examining the marginal results of the
sensory test, the sample containing 1% gum, compared to other samples,
received a higher score from the sensory evaluators.
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