SUBR) Z/KIHHE AFPILL ESEIBERIS ST — 5
GO/ N - 4
Chinese Journal of Biotechnology December 25, 2013, 29(12): 1875-1879
http://journals.im.ac.cn/cjbcn ©2013 Chin J Biotech, All rights reserved

KA E AFP111 FEik B ESREHLEET 8K

UM xgw !, BWE LIgY, BTR ZK

1 BTV AR S 25 TR e el 2 TR A S0, VI8 mat 211816
2 PEAS AL TARA RN, 1105 At 210048

SR, XURER, FEAE, S5, KMATIR AFPILL MR MGELREEL A T — R, A4 TR, 2013, 29(12): 1875-1879.
Wu MK, Liu RM, Liang LY, et al. Succinic acid production with Escherichia coli AFP111 recovered from fermentation. Chin
J Biotech, 2013, 29(12): 1875-1879.

W E: EAAKMATE AFPI] RALXBA F T B3R Y, MEAES Y T RO R RE, BIREHFf TR
B A B AR, MBI AR GRRA T EELM, TRRKRALBNNE, 22 T Z8A R FH81K.
HTREAKRDICT B E, B ADKEARNA A5F 3h, MASKAZHRA, #ATT ZBREILK
B, EEGUAT 3 RO KBE, ToROE T RREKENAA 5650 g/L F= 90%, 4 Fik FAF|T
0.81 g/(L-h), ek FFHATHAETEERST 13%.

KA KWHE, ARAF, T8, GREK, K

Succinic acid production with Escherichia coli AFP111
recovered from fermentation

Mingke Wu', Rongming Liu', Liya Liang', Jiangfeng Ma'?, Kequan Chen’, and Min Jiang*

1 State Key Laboratory of Materials-Oriented Chemical Engineering, College of Biotechnology and Pharmaceutical Engineering
Nanjing University of Technology, Nanjing 211816, Jiangsu, China
2 Nanjing Research Institute of Sinopec Yangzi Petrochemical Company Limited, Nanjing 210048, Jiangsu, China

Abstract: During the anaerobic fermentation by Escherichia coli AFP111 for succinic acid production, the viable cell

concentration and productivity were decreased with the raising of succinic acid concentration. In order to restore cellular
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succinic acid productivity and prolong fermentation time, we collected strains and refreshed medium for repetitive succinic

acid production. However, productivity is lower than that in the anaerobic fermentation before reusing strains. To enhance

the productivity, strains were aerobically cultivated for 3 h in pure water before anaerobic fermentation. The activities of

key enzymes were enhanced for better performance in producing succinic acid at anaerobic stage. After three rounds of

repetitive fermentations, succinic acid concentration and yield reached to 56.50 g/L and 90% respectively. The succinic

acid productivity was 0.81 g/(L-h), which was 13% higher than the repetitive fermentations without aerobic activation of

the strains.
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Table 1 Results of these parameters on anaerobic fermentation in sealed bottles

Medium Time (h) Initial Final Consumed Succinic acid Acetic acid Mass yield
DCW(g/L) DCW(g/L) glucose (g/L) (g/L) (g/L) (g/g)
JSM 5 22.89+0.22 22.12+0.43 29.0+0.5 26.71+0.49 0.82+0.09 0.92+0.01
JSM-P 5 26.33+0.32 25.62+0.32 29.5+0.6 26.90+0.38 1.11£0.07 0.91+0.01
JSM-N 5 24.59+0.41 23.35+0.27 29.5+0.6 27.19+0.41 0.81+0.13 0.92+0.01
JSM-T 5 25.35+0.24 23.79+0.55 30.0+0.5 27.57+£0.36 1.01£0.11 0.93+0.01
JSM-B 5 22.17+0.35 21.16+0.54 29.0+0.4 26.95+0.40 0.81+0.10 0.93+0.01
BM 5 24.21+0.28 22.60+0.26 29.0+0.6 27.01£0.45 1.02+0.08 0.93+0.01
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Fig. 1 Effect of different aerobic time on the final succinic
acid concentration. Net succinic acid equals final succinic
acid concentration minus initial succinic acid concentration;
total succinic acid equals final concentration.
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Table 2 Enzyme activities of cells at the beginning of anaerobic succinate production

Specific activity (U/mg protein)

Type
ICL MDH PPC
No aerobic cultivation 0.02+0.00 2.79+0.05 0.61+0.03
3 h aerobic cultivation 0.16+£0.01 3.65+0.07 0.89+0.05
#3 ABERZSEMNE
Table 3 Result of parameters on anaerobic fermentation
L . . . Specific productivity
Succinic acid (g/L) Acetic acid (g/L) Mass yield (g/g)
£ £ vecies (mg/(g-h))
No aerobic 3 h aerobic No aerobic 3 h aerobic No aerobic 3 h aerobic No aerobic 3 h aerobic
cultivation cultivation cultivation cultivation cultivation cultivation cultivation cultivation
st 68.32 68.01 2.56 2.41 0.94 0.94 112.89 112.88
stage
Pusoil g g 55.90 2.01 2.26 0.88 0.91 78.13 92.84
stage
Ml g 45.60 1.68 1.97 0.83 0.85 58.41 76.30
stage
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