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Application of D-Optimal Mixture Design in the Flavoring Fermented
Grains Optimization of Soybean-Flavor Liquor
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Abstract ;: The purpose of this research was to explore the effects of different proportions of corn, bran and
waste lees on the flavor formation of fermented grains of soybean-flavor liquor. Based on the single-factor
test, different flavoring fermented grains formulations were prepared using D-optimal mixture design, with
corn of 4% —20% , bran of 30% -50% and waste lees of 40% —60% , which were evaluated by total
ester. The results were analyzed by software Design-expert and an optimum formulation was attained by

corn mass fraction of 7. 22% , bran 33. 62% and waste lees 59. 16% . The total ester value was 3. 86 g/L

which was consistent with the predictive value.
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Fig.1  Total ester production of the flavoring fermented grains

fermented with different percentages of corn
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Fig.2  Total ester production of the flavoring fermented grains
fermented with different percentages of bran
B 2 WA, A A R R o i Rl Ak
I MR I, 22K B2 B ey 40% B, Bl A=
PR R, AR B AN LG B R e, Sl A BT
BT UL T Y Ak B IC LA R T A A
SATE R TE . PR R 30% 40% 50% AL st Bk
Je it LAY 3 KR
2.1.3 IR ESHAAFREBAES TN YA
VOB AN ) Z A BT i 53 8, 10 AR JEORE K 2K B 1Y)



3 4]

EOEHSE D - SRR T Y I A i A (9 A 429

JiE E R o4 AN [) 25 M8 TR 0 8O A I B B 2R

B ANl 3 frs.
3.1F
~ 29}
N 2.7F
5 2.5F
= 23r
Bt
<BKY
S WA
15 1 1 1 1 J
20 30 40 50 60
w(Z 1)/%
B3 BN o B0 S R A B I R T

Fig.3

Total ester production of the flavoring fermented grains

fermented with different percentages of waste lees
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Tab.1 D-optimal design and results of tests
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1 20 40 40 1.84 1.62
2 20 35 45 2.01 2.12
3 4 36 60 2.62  2.65
4 20 30 50 2.19 2.03
5 10 50 40 1.66 1.73
6 4 50 46 1.80 1.85
7 10 30 60 3.58  3.66
8 10. 67 44. 67 44.67 1.98 1.83
9 11.33  39.33  49.33 2.13  2.28
10 10. 67 34.67 54.67 3.00 2.85
11 4 50 46 1.80 1.70
12 20 40 40 1.84 2.0l
13 10 50 40 1.66 1.66
14 4 43 53 2.53  2.64
15 20 30 50 2.19  2.30
16 4 36 60 2.62 2.54
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Tab.2 Analysis of variance of the regression equation
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ABC 0.12 1 0.12 2.88 0.1404
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Fig.4 The contours of the interaction factors
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