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Optimization of Fermentation Conditions for Exopolysaccharid
Production from Lactobacillus lactis

CHEN Ruo-wen, LILi, DUAN Jizca, LU Qi, GAO Li, PAN Si‘yi*
( College of Food Science and T echnology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: T his study aims to increase exopolysaccharid production d by optimizing the culture and
nutrient conditions of Lactobacillus lactis. The results showed that Elliker was the optimum
medium. T hree statistically significant ingredients, yeast extract, theinitial pH and fermentation
time, which were determined by Plackett- Burman design. Based on the results of the first phase,
the fivelevel threefactor central composite design was employed to optimize the above critical
factors. The exopolysaccharid titer was achieved at 3. 910 g/L, with the combination of yeast
extract 17. 35 g/ L., the initial pH 5. 85, fermentation time 23 18 h.
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1% 20 mL , 37 °TC 24
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4 C 120001/ min 15 min,
t - 490 nm
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Tabh.1 Coded factors and levels in Plackett Burman design

-1 + 1
/(e 1) X X 20 30
o'
/(g1 X2 Xs 5 7.5
/(L) X3 X3 5 7.5
/(L) X4 X4 5 7.5
o'
/(g 1) X6 X 0.5 0.75
/(or/ L) X7 X7 4 6
o'
/(g 1) X 10 Xio 2.5 3.75
o'
pH X X 5 6
/DC X112 X]Z 28 38
/h X Xi3 24h 48h
/% X 14 X14 2g 3g
/(g/L) X 15 X15 0 0 15
/ .
(+/ min) X6 Xie 0 150 r/min
123 $ui AKXt
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Tab.2 Factors and levels
—r r
(-1682 1 0 1y 6y
/(e 1) 6.69 10 15 20 23.41
pH 4.318 5 6 7 7. 682
/h 21. 32 22 23 24 24.682
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i 2 il (¢/L) 2 1877+ 0. 787 lxa+ Q 194 Sx1i— O 407 T 1a
1 -1 -1 -1 2.017 v EPS
2 —1 -1 1 2. 494 ’ Fre=
3 _1 1 1 1. 976 (X2— 25)/5 xu= (Xu—-575)/05;x14= (Xua-
4 -1 1 1 2.219 36) /12
5 1 -1 -1 3. 398 5
6 1 ~1 1 3. 595 Tab. 5 Analysis of variance for the regression equation
7 1 1 -1 3.013
F Pr>F
8 1 1 3. 177
9 - 1682 0 0 1. 745 16 4.4216 0.2764 19.2637 0.0162
1 1.682 . 782
0 68 0 0 378 3 0.0430 0.0143
11 0 - 1.682 0 3.012
12 0 1.682 0 2.857 19 4.4647
R>= 0.990 4; Riu= 0.938 6.
13 0 0 - 1. 682 2.879 > A
14 0 0 1.682 3. 496 6
15 0 0 0 3. 694 Tab. 6 Significance of the regression coefficients
16 0 0 0 3. 699
17 0 0 0 3. 687 ! P>
18 0 0 0 3. 683 0.1007 0.0535 1.8800 0.156 7
19 0 0 0 3. 695
20 0 o 0 3703 0.7871 0.0535 14.694 4 0.000 7
0.1261 0.0535 2.3541 0.099 9
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6 ~0.0469 0.0535 - 0.8756 0.4457
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4 ~0.1243 0.0535 =-2.3206 0.1030
Tab. 4 Effect of different media on Lactobacillus lactis fer pH 0.1945 0.0535 3.6311 0.036 0
mentation ~0.0207 0.0535 - 0.3865 0.7250
EPS /
) ~0.0611 0.0535 - 1.1407 0.336 8
pH pH (g/L)
MRS 6.5 3.83 1. 638 1.243 -0.4077 0.0535 - 7.6113 0.004 7
M17 6.5 4.69 0. 803 0.922 0.0641 0.0535 1.1967 0.317 4
APT 6.5 3.98 1. 444 1.054 ]
. ) 072 . 94
SL 6.5 4.68 0. 983 0.964 0.0039 0.0535 0.0728 09465
Eliker 6.5 3.95 1. 678 1.420 23
T JA 6.5 3.59 0. 827 0.970
22 , s
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5 03¢ L, pH 6. 23 h
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