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Table 1. Physicochemical properties of different flour

Physicochemical properties ~ Wheat flour  Barley flour Oat Quinoa flour Amaranth
(%) flour flour

Moisture 12.1040.32 10.840.25 10.61+0.32 10.2+0.03 13.940.24
Protein 12.0+£0.41 11.040.12 15.940.61 15.3+0.53 14.240.39
Ash 0.69+0.01 2.69+0.10 1.8340.03 2.17+0.36 1.9740.00
Fat 1.60+0.01 2.51+0.08 4.65+0.05 3.15+0.01 3.70+0.12
Fibre 1.20+0.00 4.23+0.02 6.16+0.01 6.11+0.16 1/03+0.03
Carbohydrate 72.21+£1.25 69.03+1.25 61.56+1.36 62.77+1.66 56.59+1.08
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Table 2. Physicochemical properties of malt

Physicochemical properties Barley Oat Quinoa Amaranth
Reducing sugar (%) 1.3+0.0 1.1+1.2 1.2+0.1 1.2+0.0
Total nitrogen (%) 2.8+0.2 4.910.1 4.4+0.0 4.8+0.1
pH (-) 5.9+0.0 6.5+0.2 6.2+0.3 6.7+0.2
Color (ASBC) 11.5+1.1 9.5+0.3 9.7+0.4 9.6+0.2
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Fig 1. The effect of replacing wheat flour by different
grains whole meal flour and malt flour on moisture
content of semi-volume Barbari bread
(Means in with different letters differ significantly in
p<0.05)
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Fig 3. The effect of replacing wheat flour by different
grains whole meal flour and malt flour on protein
content of semi-volume Barbari bread
(Means in with different letters differ significantly in
p<0.05)
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Fig 3. The effect of replacing wheat flour by different

grains whole meal flour and malt flour on a: specific

volume and b: porosity of semi-volume Barbari bread

(Means in each parameter with different letters differ
significantly in p<0.05)
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Table 3. The effect of replacing wheat flour by different grains whole flour and malted flour on crust color values of
semi-volume Barbari bread

Crust color (-)

Grain Flour

L* a* p*"*

Barle Whole meal 53.7+0.7° 11.2+0.2° 19.1+0.1
y Malt 52.240.9° 13.5+0.5% 19.3+0.5

Oat Whole meal 53.5+0.6 12.9+0.6° 19.2+0.6
Malt 52.4+1.0° 15.2+0.4% 19.3+0.6

Quinoa Whole meal 53.5+1.0°% 12.1+0.4% 19.2+0.7
Malt 52.4+0.8" 14.240.3° 19.2+0.5

Amaranth Whole meal 53.6+0.8 13.0+0.5° 19.3+0.6
Malt 52.2+0.6" 14.1+0.5° 19.2+0.5

(Means in each column with different letters differ significantly in p<0.05)
(ns: No significant difference in p<0.05)
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Table 4. The effect of replacing wheat flour by different grains whole flour and malted flour on firmness of semi-
volume Barbari bread

Firmness (N)

Grain Flour

2h after baking 3 days after baking

Barle Whole meal 14.21+0.12"%® 20.69+0.32°A
y Malt 15.83+0.02°8 21.95+0.15%A

Ot Whole meal 13.80+0.02€ 19.91+0.15%
Malt 15.05+0.02"B 21.1040.15A

Quinoa Whole meal 15.56+0.02°8 21.84+0.15%A
Malt 16.73+0.02%®8 22.92+0.15%A

Amaranth Whole meal 15.93+0.02°8 22.14+0.15%®A
Malt 17.14+0.02% 23.37+0.15*

(Means in each column with different letters differ significantly in p<0.05)
(Means in each row with different letters differ significantly in p<0.05)
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ABSTRACT

ARTICLE INFO

Food security is always under threat due to the limited production
resources in agriculture and dependence on a single product such as wheat.
Sustainable agriculture requires that in the production of agricultural
products, one-sided and single products should not be used. So, the aim of
this study was replacement of 10% of the wheat flour in the semi-volume
Barbari bread formulation by the whole meal flour and malt flour of barley,
oats, quinoa and amaranth. The results showed the sample containing 10%
whole oat flour had the highest amount of moisture, specific volume and
porosity. While the use of malt decreased the amount of the mentioned
parameters. Regarding the evaluation of the firmness of the texture, the
results showed that the sample containing whole oat had the lowest
firmness in 2 h and 3 days after baking, and it should be mentioned that the
use of the malt of the studied grains compared to the grain increased the
firmness. Also, the analysis of the results showed that the amount of
protein in the samples containing oat, amaranth and quinoa flour was
higher than other samples. Examining the crust color of the product,
showed a decrease in the amount of the L* value and an increase in the
amount of the a* value with the addition of malt flour. During the sensory
evaluation, the panelists assigned the highest overall acceptance score to
the sample containing 10% whole oat flour. Therefore, the producers can
enrich their products with oat flour without reducing the quality.
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