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Abstract; With quinoa as the main raw material, skim milk powder, green tea powder and xylitol as auxiliary

materials, compound meal replacement powder was prepared. The extrusion parameters of quinoa powder and

the formula of quinoa green tea nutritional meal replacement powder were optimized by single factor test and

orthogonal test, and the preparation and nutritional composition of quinoa green tea nutritional meal replace-

ment powder were studied. The results showed that the optimal extrusion parameters of quinoa flour were 18%

moisture content, 190 °C extrusion temperature and 260 r/min screw speed. The optimal formula of quinoa

green tea nutritious meal replacement powder was 51% quinoa powder, 24% skim milk powder, 10% green

tea powder and 15% xylitol. The best water temperature of quinoa green tea nutritious meal replacement pow-

der was 80 °C, the best ratio of flavor-liquid was 1 : 6, the agglomeration rate of meal powder was 3.72%,

and the stability index of meal replacement was 3. 91%. The prepared quinoa green tea nutritious meal

replacement powder was a nutritious and delicious meal replacement product.
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Table 3 Sensory evaluation standard
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Fig. 1 Effects of material moisture content, extrusion temperature and screw speed on

water-absorbency index and water-solubility index of quinoa flour
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Table 4 Results of extrusion orthogonal test

1 1 1 1 4.87 21.32
2 1 2 2 563 17.45
3 1 3 3 495 15.47
4 2 1 2 5.59  20.37
5 2 2 3 564 22.53
6 2 3 1 5.75  21.87
7 3 1 3 552 16.53
8 3 2 1 5.59  20.38
9 3 3 2 521 22.27
K, 5.15 5.33 5.40

s 7K P K, 566 5.62 5.48

ECEY K, 544 5.30 5.37
R, 0.51 0.29 0.11
k,  18.08 19.41 21.19

K k,  21.59 20.12 20.03

SR ky  19.73 19.87 18.18
R, 3.51 0.71 3.01
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Table 5 Variance analysis of water absorption index

F2ERE WEFHFA AME FH FiRSHE BEME

A 0.39 2 21.83 19.00 *
B 0.19 2 10.39  19.00
C 0.24 2 13.28  19.00

R 0.02 2

i FRBEA B ENE(P<0.05). T
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Table 6 Variance analysis of extrusion

water solubility index
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Fig. 2 Effects of adding amount of skim milk powder, green tea powder and xylitol on

sensory quality of meal replacement powder



<30 -

BaSd 20214510 H 4536 % 5551

AT B ARACE GRS R
Table 7 Results of formula optimization

orthogonal test

R D E F BB P/ 51
1 1 1 1 83.84
2 1 2 2 87.19
3 1 3 3 80. 21
4 2 1 2 84.20
5 2 2 3 87. 83
6 2 3 1 78.29
7 3 1 3 82.46
8 3 2 1 87.06
9 3 3 2 75.94
k, 81.78 83.06 82.63
k, 83.44 86. 69 81.78
ky 81.82 77.28 82. 64
R 1. 66 9.41 0.86
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Table 8  Analysis of variance of sensory evaluation
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D 5.382 2 3.140  19.00
E 135. 133 2 78.841 19.00 *
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Influence of water temperatures and solid-liquid ratios on the

toning property of meal replacement powder
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Table 9  Nutritional table of meal replacement powder
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