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Effects of Corn Steep Liquor on Succinic Acid Fermentation

ZHANG Le', LIU Long™, LI Jianghua', DU Guocheng'?*, CHEN Jian®
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. National Engineering Laboratory for Cereal Fermentation Technology , Jiangnan University , Wuxi 214122, China)

Abstract: The effects of five different kinds of corn steep liquor (domestic batch and solulys048K,
solulys 095K, solulys 095K ,No.120924 ,provided by Roquette Company) on succinic acid
fermentation by Actinobacillus succinogenes NJ113 were studied. The feasibility of replacing yeast
extract with corn steep liquor 095K and No.120924 as cheap nitrogen source was also studied. The
results showed that 095K can replace yeast extract completely and the optimal replacement ratio
was 60%-80% when using No.120924. The contents of amine acids,vitamins and metallic elements
of corn steep liquor 095K were determined and the effect of the key ingredients on succinic acid
production was studied by orthogonal experiment. A optimal combination of the six kinds of
ingredients (glutamic acid,threonine, arginine , methionine , biotin and nicotinic acid) was obtained,
and the yield of succinic acid was increased by 41.8% compared with that of the control.

Keywords: Actinobacillus succinogenes NJ113,corn steep liquor,orthogonal test,succinic acid
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Table 1 Effect of different nitrogen source combinations

on succinic acid fermentation

—

095K 5 5 21.3 9.54
095E 5 5 17.6 6.54
048K 5 5 18.3 8.23
NO.120924 5 5 18.8 8.12
5 5 14.3 6.33
5 20.5 10.23
2.2
5 6
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, 1 2,
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Fig. 1 Effect of batches and concentration of five corn

steep liquor on the succinic acid yield of
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Fig. 2 Effect of batches and concentration of five corn

steep liquor on OD

OD
Table 2 Optimal concentration of five batches of corn

steep liquor and the corresponding yield of

succinic acid and OD

/(g/L) /(g/L)
095K 40 294 9.44
095E 40 22.7 9.54
048K 40 23.8 12.44
NO.120924 40 24.3 11.10
40 18.3 7.1
2 .5
40 ¢/L, 095K No.120924 |
, 294 g/l 243 ¢/L,
23
, 095K  No.120924
40 ¢/L, 40 ¢/L,
ob
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Fig. 3 Yield of succinic acid and OD of different
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Table 3 Contents of ingredients of corn steep liquor 095K

--

0.013 9 Zn 0.019 9
0.599 9 Fe 0.013 2
0.022 5 Cu 0.001 0
0.251 1 Mn 0.004 1
0.672 3 K 5.441 2
1.721 9 Na 0.048 4
0.038 3 Mg 1.303 4
0.626 9 P 0.152 2
0.177 8 VB, 0.011 3
0.403 5 VB, 0.042 2
0.306 2 VBs 0.017 8
1.057 3 VB, 0.006 0
0.519 3 0.010 5
1.009 6 0.013 3
0.009 0 VC 0
0.156 4
4 N
Table 4 Effect of the ingredients on the yield of succinic
acid
I
(g/L) (g/L)
7.83 7.83
6.76 (—14%) Zn 7.79 (-0.4%)
491 (-37%) Fe 7.67 (~2%)
8.78 (+12%) Cu 8.14 (+4%)
4.78 (-39%) Mn 7.59 (-3%)
5.05 (-35%) VB, 7.43 (-5%)
6.45 (-17%) VB, 7.20 (-8%)
6.77 (-13%) VB, 7.12 (-9%)
6.98 (-10%) VB, 7.75 (-1%)
4.78 (-39%) 6.02 (-23%)
8.89 (+14%) 6.26 (~20%)
6.78 (-13%)
7.77 (-0.7%)
7.02 (-1%)
6.87 (-12%)
6.42 (-18%)
7.99 (+2%)
243 ERXRXBZERL HH 4

’ N Ay
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. Los(5%) Table 7 Range analysis of yield of succinic acid
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6.610 7.778 7.584 7.664 7.724 7.626
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' 6—8 5. : K 9.156 8398 8.034 8360 8.848 8.878
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Ks 7.760 7.980 7.962 7.864 7.044 7.586

Table 5 Factors level table of orthogonal test
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Table 9 Optimal combination of six kinds of ingredients

/(g/L)

0.9 0.45 0.5 0.45

0.0075 0.009
9 6
. oD
11.12 ¢/ 495, (7.83 of
L) 41.8%,
40 g/L 095K 6
40 g/L 095K
. , 6
oD 32.56 g/ 11.17,
(28.65 ¢/L) 14.7%.,
[ A
D
, 095K
294 o/L, No.120924 048K  095E,
18.3 ¢/L,
2) 095K No.120924
095K
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3) 0095K
6
6
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