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Study on a New Type of Quinoa Grain Bread
HAO Tingting TANG Linging LIU Yao “FU Lihong
College of Food Science and Engineering Shanxi Agricultural University Taigu Shanxi 030801 China

Abstract In order to meet the diversified and nutritious food demand a new type of quinoa bread is developed. The sensory
score specific volume acidity and texture are used as the evaluation indexes. The single factor and orthogonal test are used to
optimize the bread formula. The results show that using quinoa flour and bread flour as basis weight the best formula is 12%
of quinoa flour 0.35% of bread improver 8.75% of sugar 1% of yeast 1% of salt 0.20% of sodium cyclamate 5% of
egg 3% of butter and 43% of water. At this point the result is quinoa bread sensory score 93 points acidity 4.20 °T  spe-
cific volume 3.96 mL/g hardness 13.83 N elasticity 17.87 mm chewiness 102.47 mJ.
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1% / /°T /mL-g* I'N / mm /mJ
10 82 5.02+0.13 3.70+0.11 19.47+1.99 20.38 +0.86 191.22 +33.98
13 89 4.13+0.06 4.03+0.36 16.23+1.12 20.08 +0.78 145.01 £33.41
15 88 4.19+0.05 3.50+0.06 21.40+1.08 19.01+1.28 180.53 £4.95
17 86 4.20+0.02 3.45+0.10 23.53+0.65 19.58 +1.22 206.67 +14.29
20 82 5.20+0.10 4.10+0.29 15.47 +0.83 19.11+1.97 153.63 +£49.24
4
1% / [°T /mL-g? /N / mm /'mJ
42 77 5.73+£0.12 3.46+0.15 31.50 +1.05 19.75+0.62 235.48 £17.95
43 84 413+0.12 3.67+0.25 20.10+1.42 19.88+£0.19 160.07 +=8.09
44 84 4.40+0.10 3.60+0.12 21.47+0.06 20.04 +1.26 161.97 £8.75
45 80 5.20+0.01 3.58+0.04 21.70£2.00 20.26 £1.07 164.85 +15.91
46 71 5.27+0.08 3.27+0.05 30.67 £0.91 20.44+0.71 256.59 +22.57
4
43% 84 3.67 mL/g = 43%
413 °T . 20.10 N o
160.07 mJ o 42% 3.1.3
46% 5.
o 5
5
/% / /°T /mL-g* /N / mm /'mJ
0.50 72 4.73+0.03 3.21+0.07 30.57+0.85 20.25+0.32 223.75+0.42
0.75 78 4.73+0.03 3.16 £0.06 30.70 +2.08 20.72+0.60 253.92 +15.07
1.00 83 4.40+0.05 3.57+£0.09 16.20 £0.92 20.39 +£0.65 157.47+12.13
1.25 84 4.07+0.03 3.70+0.07 19.23+1.00 20.84+0.53 174.48 +7.92
1.50 77 4.67 +0.06 3.27+0.08 31.90+1.39 19.63+1.30 265.52 +17.24
1.25% 84 . 3.70 mL/g . 1
20.84 mm 4.07 °T ° 1.00% 1.25%
1.00% °
314
[12]
6.
6
/% / /°T /mL-g* IN / mm /'mJ
0.30 89 3.87+0.05 3.59+0.07 21.27+0.40 20.97+2.29 161.79+12.77
0.35 87 4.07£0.03 3.65+0.08 24.43 +0.55 20.94+0.44 208.79 +19.23
0.40 86 4.27+0.03 3.77+0.06 25.53+0.84 20.07+1.61 220.08 +5.02
0.45 85 4.33+0.03 3.82+0.05 30.28 +3.05 19.58 £0.15 223.36 +19.63
0.50 83 4.47+0.03 3.58+0.06 32.80+1.35 19.25+0.85 24272 +3.20
6 20.97 mm 3.87 °T . 21.27 N
N 161.79 mJ °
0.30% 89
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1% / /°T /mL-g* I'N / mm /'mJ
5.0 71 5.00 +0.05 3.56 +0.09 2460+1.21 14.77 +3.08 154.81 +42.70
75 90 4.07+0.03 434+0.14 17.03+1.26 17.49 +3.27 137.43 +24.69
10.0 88 4.33+0.03 3.99+0.32 30.80 +2.62 20.21+0.62 256.31 +10.99
12.5 87 4.33+0.03 3.37+£0.08 31.13+0.31 19.44 +0.30 228.70 +6.89
15.0 78 4.67+0.03 3.17+0.08 62.53 +1.57 17.51+0.95 381.75+16.41
7
N o 0 7.5%,
7.5% 90 4.34 mL/g 2.1.6
407 °T . 17.03 N 8.
137.43 mJ 10.0% . 8
8
1% / [°T /mL-g? /N /mm /'mJ
0.50 90 4.33+0.06 4.27+0.14 17.37+0.59 19.09 +2.76 146.91 +22.18
0.75 89 4.33+0.03 3.83+0.07 21.63+2.07 18.07+1.24 186.87 + 14.57
1.00 87 4.21+0.08 3.39+0.08 34.80+2.17 19.63+0.96 277.23+23.39
1.25 78 4.13+0.03 3.30£0.04 21.07+0.90 19.88 +0.50 176.72 +17.81
1.50 73 4.13+0.03 2.37+0.10 43.37+0.51 20.19+0.12 337.46 +31.88
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A B C / /°T /mL-g? I'N /mm /'mJ
1 1 1 1 90 4.40 3.92 20.60 17.85 152.72
2 1 2 2 59 4.40 3.17 34.90 17.18 221.79
3 1 3 3 93 4.20 3.96 13.83 17.87 102.47
4 2 1 2 77 4.40 3.01 4350 16.54 260.11
5 2 2 3 72 4.27 2.87 58.85 16.13 335.67
6 2 3 1 86 453 3.30 36.18 17.92 248.50
7 3 1 3 84 4.27 2.79 64.05 17.12 422.35
8 3 2 1 64 453 3.24 33.98 17.40 246.86
9 3 3 2 92 4.63 4.00 16.63 17.49 121.03
K, 80.67 83.67 80.00
K, 7833 65.00 76.00
K; 80.00 90.33 83.00
R 2.33 25.33 7.00
K7 2311 42.72 30.25
K, 46.18 4258 31.68
K5 38.22 22.21 45,58
R 23.07 20.36 15.32
K", 158.99 27839  216.03
K", 281.43 26811  200.98
K"; 26341 157.33  286.83
R" 12243 12106  85.85
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