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Table 1- The percentage of compounds used in the
preparation of samples (control sample).

Samples ingredients Each one’s Total
P g percentage  percentage
oYy Ir(](?/:;dlem Quinoa flour 45 45
Glucose syrup 26
Crystal sugar 14
Maltodextrin 5
Agglutination
syrup Sunflower oil 4 55
ingredients (%
9 (%) Soy_befan ’5
lecithin
Water 25
Rose water 1
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Table 2- Treatments obtained from different proportions of quinoa flour and rice flour (dry ingredients of samples)

Quinoa flour (%) - Rice flour

Treatments  Type of quinoa flour (%)

1 100-0
2 Raw 85-15
3 70-30
4 100-0

Flaked 85-15
6 70-30
7 100-0
8 Roasted 85-15
9 70-30
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Figure 1- The effect of different types of quinoa flour
and rice flour levels on the protein content of
produced samples.
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Figure 2 - The effect of different types of quinoa
flour and rice flour levels on the ash content of
produced samples.

Different letters represent significant difference from
one another (p<0.05).
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another (p<0.05).
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Table 3- The effect of different types of quinoa flour and rice flour levels on water activity and texture of produced samples
during storage them at 25 and 37°C.

) Water activity
Type of Rice . "
Treatments Quinoa Flour 25°C 37°C
Flour (%) One day after Two weeks after One day after Two weeks after
production production production production
1 Raw 0 0.60+0.00° 0.5940.00% 0.5940.00° 0.58+0.01%
2 Raw 15 0.59+0.01° 0.58+0.01° 0.59+0.04% 0.56+0.01%
3 Raw 30 0.59+0.02% 0.56+0.02° 0.58+0.01% 0.54+0.02%
4 Flaked 0 0.6040.01° 0.57+0.00% 0.59+0.01° 0.56+0.01%
5 Flaked 15 0.57+0.00° 0.5540.00° 0.5740.00° 0.53+0.00%
6 Flaked 30 0.57+0.02% 0.55+0.02 0.58+0.01° 0.53+0.00%
7 Roasted 0 0.54+0.02° 0.5440.02° 0.5240.02% 0.51+0.01%
8 Roasted 15 0.54+0.01 0.5340.01° 0.50+0.03% 0.48+0.02"
9 Roasted 30 0.53+0.01° 0.5040.00° 0.53+0.01% 0.51+0.00%
Type of Rice Texture
Treatments Quinoa Flour 25°C 37°C
Flour (%)
One day after Two weeks after One day after Two weeks after
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production production production production
1 Raw 0 2.28+0.62° 3.26+1.46" 2.0240.67° 3.85+0.94
2 Raw 15 6.42+3.622 7.45+0.95% 3.50+1.69> 7.57+1.00%
3 Raw 30 9.3142.13° 8.88+0.50% 4.23+0.61%° 9.46+1.88%
4 Flaked 0 3.77+0.61% 4.84+1.011% 3.09+0.58 5.46+3.47°
5 Flaked 15 7.80+0.45 8.41+1.24% 4.74+1.44%° 8.98+1.92%
6 Flaked 30 9.67+0.84% 10.89+0.74% 8.32+2.33%° 9.71+0.95%
7 Roasted 0 9.0240.30° 9.10+3.55% 3.37+1.00* 9.35+0.72%
8 Roasted 15 11.11+3.08 12.11+2.84% 9.71+0.82% 11.8141.02%
9 Roasted 30 11.9741.93° 13.43+1.13° 11.50+1.60° 14.6740.75°

Different letters in each column represent significant difference from one another (p<0.05).
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Table 4- The effect of different types of quinoa flour and rice flour levels on color of produced samples

Treatments Typelglm:)(ugruinoa Ric?o/lj )Iour L* a* b*
1 Raw 0 32.9940.46° 7.58+0.04° 27.51+0.38%
2 Raw 15 34.55+0.21% 7.43+0.07° 27.9840.87%®
3 Raw 30 36.21+0.55%® 7.21+0.02° 31.54+0.10°
4 Flaked 0 34.09+1.23% 7.87+0.04" 25.5140.70®
5 Flaked 15 35.77+0.06% 7.60+0.32° 25.54+1.49%
6 Flaked 30 37.48+0.13° 7.3040.13° 27.7640.66®
7 Roasted 0 27.60+1.21° 9.33+0.05° 22.06+0.72°
8 Roasted 15 32.63+0.27° 8.89+0.025° 24.1142.61b
9 Roasted 30 33.5040.61° 8.73+0.29% 27.35+0.95%®

Different letters in each column represent significant difference from one another (p<0.05).
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Table 5- The effect of different types of quinoa flour and rice flour levels on sensory properties of produced

samples
Treatments QuiTryg);lglgur RIC((EO/E;OUI’ Form & Shape Surface Texture
1 Raw 0 3.90+0.70° 4.20+0.60° 3.70+0.78°
2 Raw 15 4.00+0.63 3.90+0.53° 3.60+0.01°
3 Raw 30 4.10+0.70° 3.9040.53° 4,0040.63°
4 Flaked 0 4.60+0.48° 4.60+0.48° 4.40+0.48°
5 Flaked 15 4.70+0.45° 4.6040.48° 4.1040.70°
6 Flaked 30 4.60+0.48° 4.5040.80° 4.6040.48°
7 Roasted 0 4.50+0.50% 4.40+0.48% 4.30+0.45%
8 Roasted 15 4.50+0.50° 4.4040.48° 4.2040.74°
9 Roasted 30 4.30+0.64° 4.20+0.60° 4.10+0.70°
Type of Rice Flour . Odor & Overall
Treatments Quinoa Flour (%) Chewiness Taste acceptance
1 Raw 0 3.604+0.91° 2.90+1.22° 3.6340.71°
2 Raw 15 3.60+0.91° 3.10+1.13%® 3.64+0.64°
3 Raw 30 3.90+0.70° 3.60+0.80® 3.9040.58%
4 Flaked 0 4.3040.45% 3.10+0.70% 4.1840.43%®
5 Flaked 15 4.20+0.60° 3.80+0.74%® 4.29+0.44%
6 Flaked 30 4.60+0.48° 4.30+0.78° 4.5240.47°
7 Roasted 0 4.3040.45% 3.70+0.90% 4.2440.49%°
8 Roasted 15 4.104+0.70°% 3.90+1.04% 4.2440.55®
9 Roasted 30 4.0040.77° 4.30+0.64° 4.194+0.50®

Different letters in each column represent significant difference from one another (p<0.05).
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ABSTRACT

ARTICLE INFO

Quinoa is a valuable food source that has attracted many people attention
today. For this purpose, in this research, the effect of types of quinoa
flour (raw, roasted and flaked) and its partial replacement with roasted
rice flour (zero, 15 and 30%) were investigated on physicochemical
(protein, ash, water activity, texture and color) and sensory
characteristics of compact food bars. The results showed that the flaking
and roasting applied on quinoa while improving the quality of the
product led to a decrease in water activity and color components L* and
b* and an increase in ash, texture firmness and color component a*. This
was while the process of roasting and flaking led to a decrease and an
increase in the protein of the produced samples, respectively, compared
to the samples containing raw quinoa flour. On the other hand, by
increasing the rice flour percentage in the formulation, the amount of
protein, ash and color component a* decreased and the values of texture
firmness and color components L* and b* increased. The results of the
sensory evaluation also showed that the processing done on quinoa and
the presence of rice flour in the formulation led to an increase in the
score of sensory characteristics and finally the overall acceptance of the
final product. Finally, the sample produced with quinoa flaked flour and
containing 30% of rice flour (5.74% protein, 0.781% ash and overall
acceptance score of 4.52) was introduced as the best sample.
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