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Table 1: The effects of quinoa flour and gel emulsifier on the moisture of cake during 3 times

Treatments Quinoa Flour Gel Emulsifier Moisture (%)
(%) (%) 2 hours 1 week 2 weeks

1 - - 17.03+0.32%  13.17+0.39¢ 11.30+0.90"
2 - 0.5 17.57+0.70® 15.19+0.61%¢  14.2440.29%
3 - 1 19.03£0.97*  16.83£1.01%°  15.64+0.28"d
4 10 - 16.83+0.45°  14.99+£0.79%¢  13.64+0.37¢
5 10 0.5 17.43+0.88% 16.52+£0.94%c  15.99+(.58%°
6 10 1 18.78+0.11* 17.86+0.90? 17.24+0.347
7 20 - 17.17+0.69%  14.81+0.45¢ 14.83+0.18%
8 20 0.5 17.93+0.68%® 17.07+0.30% 16.04+0.793%¢
9 20 1 18.61+0.65® 17.65+0.76* 17.04+0.16%

Different letters represent a significant difference from one another (p<0.05).
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Table 2: The effects of quinoa flour and gel emulsifier on the specific volume and porosity of cake

Treatments Quinoa Flour Gel Emulsifier  Specific volume Porosity (%)
(%) (%) (ml/g)
1 - - 2.66+0.47b 23.26+0.83%
2 - 0.5 2.85+0.11%° 23.32+0.81%
3 - 1 2.41£0.29¢¢ 21.94+0.86%
4 10 - 3.22+0.35% 23.59+0.66%
5 10 0.5 3.74+0.22* 25.11+0.594?
6 10 1 3.09+0.16%¢ 24.56+0.51*
7 20 - 1.96+0.08¢ 21.05+0.85°¢
8 20 0.5 2.40+0.32b¢d 23.40+0.48%
9 20 1 3.20+0.21% 24.91+0.312

Different letters represent a significant difference from one another (p<0.05).
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Table 3: The effects of quinoa flour and gel emulsifier on the hardness of cake during 3 times

Treatments Quinoa Flour Gel Emulsifier Hardness (N)
(%) (%) 2 hours 1 week 2 weeks
1 - - 2.91x0.35%  6.45+0.59* 8.15+0.98?
2 - 0.5 2.47+0.20¢ 3.93+0.24%¢ 5.04+0.20%
3 - 1 3.79+0.28? 3.92+0.29% 4.57+0.50°
4 10 - 2.41+40.35¢ 4.67+0.71% 6.78+0.79%
5 10 0.5 2.21+0.19° 3.30+0.61¢ 5.17+0.38%
6 10 1 2.77+1.23%  2.8440.35¢ 4.76+0.49°
7 20 - 2.39+0.51%  5.56+0.39% 6.01+0.87%
8 20 0.5 2.61£0.26%  4.77+0.24% 5.71+0.74%¢
9 20 1 2.34+0.17¢ 3.60+0.45% 5.49+0.77%

Different letters represent a significant difference from one another (p<0.05).
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Table 4: The effects of quinoa flour and gel emulsifier on the crust color values of cake during 3 times

Treatments Quinoa Flour Gel Emulsifier Crust color values
(%) (%) L* a* b*

1 - - 64.54£1.11%  11.65+0.69% 40.42+1.59?
2 - 0.5 7125097  7.2240.72¢ 38.81£1.712
3 - 1 66.71£1.20®  3.5940.84¢ 37.58+1.743¢
4 10 - 60.03+£1.94¢  13.76£0.97% 38.47+1.47%
5 10 0.5 64.83+1.14*  9.4240.75% 37.14+1.38%c
6 10 1 62.61£1.58%¢  7.5240.54¢ 33.89+1.35b
7 20 53.67£1.73¢  15.07+£1.38* 33.65+1.96%
8 20 0.5 61.66x1.66* 10.46+0.87° 30.19+1.964
9 20 1 64.04£1.28"  9.46+0.49% 29.35+1.69¢
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Different letters represent a significant difference from one another (p<0.05).
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Table 5: The effects of quinoa flour and gel emulsifier on the sensory properties of cake

Treatments  Quinoa Flour  Gel Emulsifier Sensory properties
(%) (%) Form & Shape  Upper surface  Lower surface Porosity
1 - - 4.20+0.42° 3.60+0.52% 3.80+0.63% 3.20+0.420
2 - 0.5 3.40+0.52° 3.80+0.798* 4.00+0.67%® 3.20+0.63%
3 - 1 2.60+0.52¢ 3.60+0.52% 3.50+0.53° 2.60+0.52%¢
4 10 - 3.70+0.48%® 3.60+0.53% 3.90+0.57% 3.00+0.67%
5 10 0.5 4.20+0.42° 4.30+0.482 4.50+0.532 4.30+0.482
6 10 1 3.60+0.51% 3.50+0.70% 3.80+0.63% 3.30+0.48"
7 20 - 3.60+0.52% 2.90+0.57° 3.60+0.52° 3.40+0.70%
8 20 0.5 3.60+0.52% 3.60+0.52% 4.10+0.74% 3.70+0.82%
9 20 1 3.80+0.42% 3.70+0.48% 4.00+0.66% 3.80+0.78%
Treatments  Quinoa Flour  Gel Emulsifier Sensory properties
(%) (%) Texture chewiness  Odor &Taste  Acceptance
1 - - 3.60+0.528%d  3.90+0.3220 3.50+0.713b¢ 3.74+0.13%
2 - 0.5 3.40+0.51bd 3.10+£0.57% 3.30+0.80% 3.39+0.25%
3 - 1 3.10+0.88% 2.90+0.74¢ 2.90+0.87¢ 2.94+0.37¢
4 10 - 3.50+0.53bcd 3.80+0.42% 4.10+0.74% 3.67+0.27%
5 10 0.5 4.20+0.63% 4.50+0.532 4.40+0.522 4.33+0.40*
6 10 1 3.70+0.48%cd  3.50+0.52% 3.80+0.63%¢ 3.59+0.39
7 20 - 3.00+0.67¢ 3.40+0.52% 4.40+0.84% 3.53+0.30%
8 20 0.5 4.00+0.828¢ 3.70+0.674¢ 4.30+0.822 3.83+0.46%¢
9 20 1 4.50+0.70° 3.70+0.66% 4.00+0.67% 3.90+0.44%

Different letters represent a significant difference from one another (p<0.05).
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Quinoa is a semi-grain rich in essential amino acids and B vitamins, and is
high in protein and fiber. Therefore, in order to enrich cupcakes, different
levels of wheat flour (0, 10, and 20%) were replaced with roasted quinoa
flour, and emulsifier gel (0, 0.5, and 1%) were used to improve the quantity
and quality of this type of cake, and the textural and sensory characteristics
of the produced samples were evaluated. The results showed that in the time
interval of 2 hours and 1 and 2 weeks after cooking, the moisture content of
the control (without quinoa flour and emulsifier gel) was 17.03, 13.17 and
11.30%, respectively, and the moisture content of the sample containing 20%
quinoa flour and 1% emulsifier gel (the highest consumption levels) was
18.61, 17.65 and 17.04%, indicating the positive performance of quinoa flour
and emulsifier gel in maintaining moisture during shelf life. The sample
containing 10% quinoa flour and 0.5% emulsifier gel had the highest specific
volume (3.74 ml/g) and porosity (25.11%) and the lowest texture hardness
during 2 weeks of storage (5.17 N). Based on the results obtained from the
crust color evaluation of the produced samples, it was determined that the
presence of roasted quinoa flour in the cupcake formulation caused
darkening (decrease in the color components L* and b* and increase in the
color component a*) and the presence of emulsifier gel caused the color to
become lighter. Finally, based on the findings obtained from the sensory
parameters, especially overall acceptance, the sample containing 10%
roasted quinoa flour and 0.5% emulsifier gel is introduced as the best sample
in this study.
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