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Optimization of Millet Cookie Premix Powder Formula
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Abstract: Pre-gelatinized millet flour was used as the main raw material to develop a millet cookie mix. The effects of varying the
amounts of millet flour, custard powder, milk powder, baking powder, and powdered sugar on millet cookie sensory evaluation score and
hardness were examined using single-factor experiments. The Box-Behnken experimental design was adopted, and the response surface method
was used to establish a second-order polynomial nonlinear regression equation and quantitative model, in which sensory evaluation score and
hardness were used as indicators to optimize the millet cookie mix formula. The optimized formula was as follows: 60 g millet flour, 40 g
low-gluten flour, 6.5 g custard powder, 1 g baking powder, 45 g powdered sugar, and 8 g powdered milk. Millet cookies made with this formula
had a sensory evaluation score of 95.04, and a hardness of 510.11g. They had a brownish yellow color, and a unique aroma and millet flavor
distinct from that of butter cookies on the market. Optimized cookie mix reduces the level of professional expertise required, and technical
difficulty involved in making millet cookies, thereby improving efficiency and allowing the production of healthy, delicious millet cookies of
consistent quality.
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Table 1 Horizontal coding table of test factors

A&
KE AR B &4 CBaTH
1R Z/g 1R Z/g 1R Z/g
B 50 5 0.5
0 60 7 1
1 70 9 1.5
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Fig.1 Effects of rice flour, cheese powder, baking powder,

powdered sugar and milk powder on the quality of cookies
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Table 2 Experimental results of response surface center combination design
R A5 A% BEINY: A/,
ADLKBEAE BEEHRAE CRITHERAE
1 60.00 7.00 1.00 93.50 483.00
2 60.00 7.00 1.00 94.00 496.00
3 60.00 9.00 0.50 75.50 507.00
4 60.00 9.00 1.50 65.50 303.00
5 60.00 5.00 0.50 80.50 766.00
6 60.00 7.00 1.00 95.00 487.00
7 60.00 7.00 1.00 94.50 494.00
8 50.00 5.00 1.00 79.50 569.00
9 70.00 9.00 1.00 63.50 603.00
10 50.00 7.00 0.50 78.50 533.00
11 70.00 5.00 1.00 77.50 806.00
12 60.00 5.00 1.50 84.50 516.00
13 50.00 7.00 1.50 79.00 318.00
14 50.00 9.00 1.00 74.50 308.00
15 70.00 7.00 0.50 74.50 816.00
16 70.00 7.00 1.50 68.50 566.00
17 60.00 7.00 1.00 93.50 487.00
R 3 BREIFRBEFESER
Table 3 Variance analysis table of sensory score model
7 R P75 Fa B R HF F1& p1a 2EH
AEA 1707.89 9 189.77 258.56 <0.0001 o
A 94.53 1 94.53 128.8 <0.0001 woE
B 231.12 1 231.12 31491 <0.0001 wox
C 16.53 1 16.53 22.52 0.0021 *E
AB 20.25 1 20.25 27.59 0.0012 *oE
AC 10.56 1 10.56 14.39 0.0068 HoE
BC 49 1 49 66.76 <0.0001 wox
A? 496.82 1 496.82 676.93 <0.0001 K
B? 379 1 379 516.4 <0.0001 *E
c? 277.11 1 277.11 377.57 <0.0001 wox
KE 5.14 7 0.73
PEDE 3.44 3 1.15 2.7 0.181 PN
iR £ 1.7 4 0.42
B o 1713.03 16

JE: MR p<0.01 AMEBE, *ET p<0.05 HRE,
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Table 4 Hardness model variance analysis table

7 E R 5 Am f R ¥z F1& p & BEM
AR 3.76E+05 9 41820.80  2084.34  <0.0001 Ho
A 1.41E+05 1 L41E+05  7039.68  <0.0001 Ho
B 1.10E+05 1 1.I0E+05 545806  <0.0001 o
C 1.06E+05 1 L.O6E+05  5261.59  <0.0001 Ho
AB 841 1 841 41.92 0.0003 o
AC 306.25 1 306.25 15.26 0.0058 Ho
BC 529 1 529 2637 0.0013 o
A? 14495 81 1 1449581 72247  <0.0001 o
B? 2310.44 1 2310.44 115.15 <0.0001 H
C? 43592 1 435.92 21.73 0.0023 o
KRE 140.45 7 20.06
PRSI 23.25 3 7.75 0.26 0.8483 PSS
YhiR £ 1172 4 293
B 3.77E+05 16
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Fig.6 Millet mix baked cookies
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