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Selection and optimization of fermentation by
box-behnken design of yeast for haihong wine brewing
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Abstract: Through comparing fermentation of 8 active dry yeast in brewing of haihong wine,the optimal strain was
selected with the index of the residual sugar and acidity.Based on single factor experiment,the inoculum of yeast,
fermentation temperature, fermentation time were chosen as main factors, and the alcoholicity was used as
response value and the mathematical model was established by Box - Behnken central composite design.The
results showed that the optimal strain for haihong wine brewing was Z2,and the optional fermentation conditions
were as follows; the fermentation temperature was 23°C, the inoculation of 0.25g/L and the fermentation time of
35d.Under these conditions, the resultant wine contained the residual sugar of 5g/L and had a good quality.
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Table 1  Main components in haihong wine
pH MR (g/L) B (e/L)
2.89 9.65 128.61
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Table 2 Factors and levels for RSA
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Table 3  The evaluation standards for haihong wine
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Fig.1 Changes of total sugar in fermentation
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Table 4 Comparison of fermentation properties of different strains
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Fig.2 Changes of alcohol concentration in fermentation
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Fig.3 Changes of acidity in fermentation
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Fig4 Changes of total sugar in fermentation
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Fig.5 Effect of yeast inoculum amount

on residual sugar and acidity
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Fig.7 Effect of fermentation time
on residual sugar and acidity
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Table 5 Experimental design and

results for Box—Behnken

ke A B C 5B (2/1)
1 -1 -1 0 10.22
2 -1 1 0 6.8
3 1 -1 0 7
4 1 1 0 6.62
5 0 -1 -1 12.8
6 0 -1 1 12.6
7 0 1 -1 10.2
8 0 1 1 12
9 -1 0 -1 13.02
10 1 0 1 8.2
11 -1 0 1 9
12 1 0 1 94
13 0 0 0 5.65
14 0 0 0 6.18
15 0 0 0 59
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Table 6 ANOVA of regression model

TIEKE AME B Wik FE pia

S| 9 9555613 10.61735 19.19006 0.0023204
B2 5 2766367 0.553273

2 D) 35 3 26171  0.872367 11.6887 0.079835
alifR2E 2 0.149267 0.074633

A 14 98.32249

F7 BIET R R T A

Table 7 Test of significance for regression coefficient

2 SR bRz t P
A -09775  0.262981  -3.71699  0.013755
B -0.875 0262981  -3.72723  0.020842
C -0.1525 0.262981  -0.57989  0.587138
A’ -0.15583  0.387098  -0.40257 0.7039
AxB 0.76 0371912 2.043496  0.096438
AxC 1.305 0371912  3.508897  0.017121
B 1.839167  0.387098  4.751166  0.005099
BxC 0.5 0.371912  1.344405  0.236586
C? 4.084167  0.387098  10.55073  0.000132

M 6 Bl LIFE H, BRI F A = 19.19006 >
Fy0(9,5) =7.50136,p = 0.0023204 < 0.01 , 7 A 4 74
J5 R 25 S IBLIH p = 0.079835 > 0.05, AN It 3 ; A5
TR PR JE R S AH 6 80 R, = 0.9212, U I A AU UL &
B R, Rk, m] LA el U3 O R ok Vi 40 SRV 2 19 TS
FAY AR B I 47 T A1 53 #T o

(1= T R 1) ] U 2R 50 4 35 1 A 6 6 I - AR Y —
WA B B3, C ABE; R B C R EF
(p <0.01) , 158 BH X ) 37 {ELFE W) R 5 38 B A x G X
e B A S 3 B S R, B IR R B 7 Sl AR
YEFH B 52
232 WK ESHT R SASO.T AR AE 91 UH
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Fig.8 Effect of fermentation temperature and

time on rediual sugar of response surface
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Table 8 Determination of the indicators

33 B R

T (mgl) (i) SRR
1 4.96 66.48 0.213 88
2 4.92 72.34 0.246 92
3 5.12 69.26 0.235 91
SEIA B 5.00 69.36 0.213 90.3
S EZ ik
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