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Optimization of the Fermentation of Cider Vinegar by Mixed
Yeast Fermentation and Response Surface Method
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(1. Agricultural Product Storage and Processing Research Institute,Gansu Academy of Agricultural Sciences, Lanzhou,Gansu 730070 ;

2.College of Food Science and Engineering, Gansu Agricultural University, Lanzhou,Gansu 730070, China)

Abstract : Mixed yeasts combination with good fermentation performance was determined by using alcohol content and total esters content as ex-
amining indexes. Then a Plackett-Burman design was used to evaluate the related factors influencing the fermentation of cider and three main in-
fluencing factors were finally screened out. Then Box-Behnken design and response surface analysis were used to determine the optimum condi-
tions of the three main influencing factors as follows: fermentation temperature was at 28.12 ‘C, inoculating quantity was 8.2 %, and inoculating
seeds age was 14.45 h,as a result, alcohol content could reach 6.34 %. Based on the above conditions, acetic fermentation was carried out and
acetic content could reach 54.9 g/L.
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5 1 1 -1 1 1 -1 1 -1 4.1
6 1 1 1 -1 1 1 -1 1 6.1
7 -1 1 1 1 -1 1 1 -1 5.2
8 -1 -1 -1 1 1 -1 1 1 5.4
9 -1 -1 -1 1 1 1 -1 1 5.1
10 1 -1 -1 -1 1 1 1 -1 4.6
11 -1 1 -1 -1 -1 1 1 1 4.7
12 -1 -1 -1 -1 -1 -1 -1 -1 4.1
R3I HEMM
¥ F {4 Prob>F N
X1 20. 16 0. 0206
X2 8. 44 0. 0622
X3 195. 98 0. 0008 1
X4 REUSAT:
X5 75.98 0.0032 2
X6 30. 77 0.0116 3
X7 5. 65 0.0979
X8 25.19 0.0152
ELE] 47.23 0. 0045
1. 2 3 , “Prob>F" 0.05,
. “Model Prob>F” 0.0045,

] ’ N

23.1



40 2011 6 ( 204 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2011 No.6(Tol.204)

PB ,
3 Box-Behnken (
4. 5), Design-Expert7.1 ,

’ o

F4 Box-Behnkenifit 304 H E KT & 4T

WE G A LSii
-1 0 +1
=1 X1 X3 26 28 30
P X2 X5 6 8 10
s X3 X6 10 15 20

%5 Box-Behnkenik 381& it &MWL &

RS X1 X2 X3 RS FE (%vol)
1 -1 1 0 5.5
2 -1 0 -1 5.2
3 0 -1 -1 4.3
4 0 0 0 6.4
5 1 0 -1 5.0
6 0 1 -1 4.8
7 -1 0 1 4.2
8 1 0 1 4.7
9 0 0 0 6.3
10 1 -1 0 5.1
11 0 0 0 6.2
12 -1 -1 0 4.2
13 0 -1 1 4.6
14 0 1 1 4.0
15 0 0 0 6.5
16 0 0 0 6.2
17 1 1 0 5.2

Y =6.32+ 0.11X, + 0.16X,-0.22X;- 0.30X,X, + 0.18
X, X5-0.27X,X5-0.49X,>-0.84X,"-1.06 X,
R=0.9617 , o
6,P 0.0004, ,

R0 BHEESE-RZUEBEMAZESNE
WRORWE HMEE ¥y P FE P{E

A= 9 11. 60 1.23 19.53  0.0004
Wk 7E 7 0. 44 0. 063
AR 16 11. 50
2.3.2

( 2~
4), 2

B2 Y=f(X,X,)% 5@ ik 8

A4 Y=(X, X)) 5 f 2k E

’

Y

R MWMNERREST

s & El RN B YIH
X1 0. 06 28.12 6. 84494
X2 0.10 8. 20
X3 -0.11 14. 45
7 , .X,=0.06 (28.12 C),

X,;=0.10(8.20 %),X; =-0.11(14.45 h),

24

b

6.84 %,

32 °C 200 r/min,
549 g/L,

’

10 %
5d,  ( )



o Plackett—Burman
6.34 %, 8351
28.12 C, 8.20 % . 14.45 h

’

549 /L.
(1] .
0. ,2005(10): 151-154.
(2] , , , o
1. ,2008,37(2):36-38.
[3] ) ) . Y-

. ,2007(5): 44-49.
[4] , , .

. ,2005,31(6): 59-61.
[5] , , .o [91.

: , 2008,25(1):28-33.
[6] ,
.GB/T 15038—2006
[SI. : ,2008.

,2006(8):52-55.
[8] , . [J1.
,2006(5):56-60.
[9] Lea A G H.Cider making.In Fermented Beverage Production[M].
London ; Blackie Academic and Professional Press, 1995 :66-67.

[10] , , , - 1.
,2004, 32(5):81-84.

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



