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Optimization of honey wine fermentation process by response surface methodology
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2.School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract Using langya honey as experimental material, the effect of sugar content, fermentation temperature, pH on the quality of honey wine was in-
vestigated. The fermentation process of honey wine was studied by Box-Behnken design and response surface methodology. The optimal fermenta-
tion process of honey wine was determined: sugar content 25 °Bx, fermentation temperature 25 °C and pH 5.0. Under this condition, the honey wine
had the optimal quality and unique flavor.
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Fig. 1 Effect of initial sugar content on honey wine quality

Table 1 Factors and levels of response surface analysis for honey

wine fermentation technology optimization 0
A /°Bx B pH c /C
1 20 4.5 20 5
0 25 5.0 25
1 30 5.5 30
- 1
1.3.4 ) 5°Bx
® A 60
100 25 °Bx
GB/T 15038—2006¢ . PN 28
GB/T 5009.49—2008¢( ~25 °Bx .
).GB/T 4789.25—2003( 25 °Bx N
> 2 . 22 pH
2 pH
Table 2 Comprehensive evaluation standard of honey wine
pH
16~20 2 pH 3.0 N N
12~15 63 pH
12 pH 5.0 N N N
16~20 8 . pH
12~15 >5.0 o pH 5.0
12
80 16~20
12~15
12
16~20
12~15
12
GB/T 5009.49—2008 10
20 GB/T 4789.25—2003 10
2 pH
2.1 Fig. 2 Effect of fermentation pH on honey wine quality
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2.3 4
Y=-861.42+20.80A+227.00B+9.74C-0.22AB+0.058 AC+
us 3 R 0.080BC-0.421 6A%-22.36B>0.235 6C*
3
4
25C Table 4 Results of regression statistical analysis
84
F Prob>F
25C -
840.22 9 93.36 4286  <<0.0001  +++
A 0.98 1 0.98 0.45 0.5239
B 0.020 1 0.020  0.009 182  0.926 3
C 7.22 1 7.22 3.31 0.1115
AB 1.21 1 1.21 0.56 0.480 4
AC 8.41 1 8.41 3.86 0.090 2
BC 0.16 1 0.16 0.073 0.794 2
A? 467.75 1 467.75 214.73  <<0.000 1 +++
B 131.57 1 131.57 60.40 0.000 1 ++
C* 146.07 1 146.07 67.06  <<0.0001  +++
3 15.25 7 2.18
Fig. 3 Effect of fermentation temperature on honey wine quality 13.18 3 4.39 10.69 0.0329
2.07 4 0.52
2.4
R? 0.982 2
2.4.1 Box-Behnken Re 09593
iy i )
Box-Behnken 3,
3 Box-Behnken 4 P<0.000 1
Table 3 Design and results of Box-Behnken experiment R*=0.9822
A B C / 98.22%
1 0 0 0 855 0.959 3 95.93%
2 0 0 0 85.6 4.07%
3 1 0 1 722 P>0.01
4 0 0 0 86.0 5 A
5 1 -1 0 70.5 B
6 -1 0 1 67.5
7 -1 1 722 ’
8 0 86.0 24.3
9 -1 0 -1 70.0 Design-Expert
10 -1 -1 0 69.8 4
11 -1 -1 76.8
12 0 1 -1 76.8 .,
13 ! ! 0 69.0 Design-Expert
14 0 0 0 87.3
25.06 °Bx. 24.60 °C .pH 5.00
15 -1 1 0 70.5 26.1
16 0 1 1 72.8 ’
(o)
17 1 0 -1 68.9 ° 25 °Bx,
25 C.pH 5.0, 5
242 86.7
Design-Expert 3 25 °Bx.
25 °C.pH 5.0,
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Fig. 4 Response surface plots and contour line of effect of interaction between initial sugar content, pH and temperature on

sensory evaluation score of honey wine

3
25 °Bx.
(1
90-93.
2] : [M].
B3] .
2010 29 9 180-182.
[4]
62-65.
3] :
. 2005 32 2 68-70.

( )

2-124
«
N
) CABI

( )

” o« ”

( )

( )

<o e e e e e e e e e e e <0000 <> <>0

>0 >0 >0 >0 >0 >0 >0 >0 >0 0000000000000 00 0 0 0 0 0 000> 0> 0> 0> 050> 0> 0> 0> 0> 0> 0> 0> 0> 0>

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1982
CN 11-1818/TS

)

zgnzzz(@]163.com

25 C.

(

Box-Behnken

pH

. 2014 41 4

2009.

1. 2004 30 8

€

ISSN 0254-5071

«
) UPD
) CA

N N

5.0,

86.7

).

b

N

www.chinabrewing.net.cn

(

(6] : vl
(7]

2014 33 6 157-160.
(8] .
335 161-164.

[9]
[10]

2008.
[11]

[12] .
2007 23 7 5-8.

[13] . 7.

[14]

2006 25 1
[15]

2008 27 21

76-78.

56-59.

0033
BM1437,.¢ )
« p)
) FSTA .
( ) AJ .

o

010-83152738/83152308

[S].

€

2013 34 4 47-49.
1

1. 2014
. GB/T 15038—2006

2006.
.GB/T 5009.49—2008

.GB/T 4789.25—2003

2003.
).
2005 11 5-6.
],
[3].

R S i et B B e R e e R e e Ecae R Bt et R e R e e e R e e R R e S e ae Eet Bt Pt P B B R e e o h e b o S SN

)

RCCSE

)

a0 000 >0<>0<>0<>0<>0< >0 >0 >0 >0 >0<>0<>0<>0>0>0>8

http://www.cnki.net



