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Optimization of Fermentation Conditions for Lactobionic acid Production by Burkholderia cepacia

ZHENG Yan, KUANG Li-xue, LI Chao, ZHANG Yu-long*
(College of Food Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The fermentation conditions of Burkholderia cepacia NTG-15-03 for the production of lactobionic acid were
optimized using one-factor-at-a-time method and response surface analysis based on quadratic regression orthogonal design. The
optimal fermentation conditions for the production of lactobionic acid were fermentation pH of 7.0, seed age of 24 h, inoculation
amount of 2% and fermentation time of 106 h. Under these conditions, the yield of lactobionic acid was up to 10.08 g/L.
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Table 1 Factors and levels of central composite design
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Fig.1 Effect of seed age on the yield of lactobionic acid
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Fig.2 Effect of inoculation amount on the yield of lactobionic acid
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Fig.3 Effect of initial fermentation pH on the yield of lactobionic acid
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Fig.4 Effect of fermentation time on the yield of lactobionic acid
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Table 2 Central composite design matrix and results

B oRe Xi X2 Xa Xe Y IR 5 /(g/L)
1 1 -1 -1 -1 432
2 -1 -1 1 -1 3.46
3 0 0 0 0 8.62
4 -1 1 -1 1 9.47
5 -1 1 -1 -1 451
6 1 1 1 -1 3.28
7 1 1 1 1 5.65
8 0 0 0 0 8.39
9 0 0 0 0 8.51
10 1 1 -1 1 9.32
11 -1 0 0 0 8.65
12 0 —1 0 0 8.07
13 0 0 0 0 8.48
14 -1 -1 -1 -1 4.83
15 0 0 0 0 8.41
16 0 0 0 1 9.50
17 1 -1 1 1 2.96
18 0 0 0 0 8.44
19 0 0 1 0 4.18
20 0 0 0 —1 6.90
21 1 1 -1 -1 4.79
22 -1 -1 -1 1 8.83
23 1 -1 1 1 4.98
24 0 1 0 0 8.90
25 -1 1 1 1 5.67
26 -1 1 1 -1 3.32
27 -1 -1 1 1 5.46
28 0 0 0 0 8.44
29 1 -1 -1 1 6.87
30 1 0 0 0 8.18
31 0 0 —1 0 8.40
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Table 3 Significance test of each regression coefficient in the estab-
lished quadratic regression model

i FH FEbRAELR tl P BFEKF
i 8.51328 0.1789 47.600 0.000 **
X1 —0.07222 0.1421 — 0.508 0.618

Xz 0.14333 0.1421 1.009 0.328

Xa — 1.38500 0.1421 —9.746 0.000 **
Xa 1.37944 0.1421 9.707 0.000 **
X2 — 0.14877 0.3743 —0.398 0.696

X2? — 0.07877 0.3743 —0.210 0.836

Xs? — 2.27377 0.3743 —6.075 0.000 **
Xa? — 2.27377 0.3743 —0.972 0.346
XiXz 0.06063 0.1507 0.402 0.693
XiXs —0.07812 0.1507 —0.518 0.611
XiXa — 0.27438 0.1507 —1.820 0.087
XaXs 0.02312 0.1507 0.153 0.880
XaXa 0.38688 0.1507 2.567 0.021 *
XaXa — 0.29688 0.1507 —1.970 0.066

i **+&H/%‘T¢£ﬁ(P<001), x5 2 (P <0.05). K.
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Table 4 Variance analysis for the yield of lactobionic acid under
various fermentation conditions

HA BB P K7 F A P BFEKT
EJE} 14 130.625 9.3303  25.67 0.000 *k
ek 4 69.243  17.3108 47.62 0.000 hid
Ei 4 56.207  14.0517 38.66 0.000 **

LHAEH 6 5.174 0.8624  2.37 0.078

BRIERTE 16 5.816 0.3635

SR 6 0.036 0.0060

4t 30 136.440
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