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important physiological and biochemical functions in living organisms. However, the
fermentative production of L-methionine has not met the requirements of industrial production
because of its low production level. In this paper, the fermentation process of an efficient
L-methionine producing strain E. coli W3110AIJAHFEBC trc-fliY trc-mal Y/PAM glyA-22 metF
constructed previously was systematically optimized. Based on the optimal initial glucose
concentration, the effects of different fed-batch fermentation processes, including DO-Stat,
pH-Stat, controlling residual sugar control at different level and feeding glucose with constant
rate, on L-methionine fermentation were studied. It was found that the control of glucose
concentration greatly affected the fermentation process. Subsequently, an optimal fed-batch
fermentation process was developed, where the L-methionine titer was increased to 31.71 g/L,
the highest yield reported to date, while the fermentation time was shortened to 68 h.
Meanwhile, a fermentation kinetics model under the optimal fed-batch fermentation conditions
was established, which fitted well with the biosynthesis process of L-methionine. This study
may facilitate further development of the fermentative production of L-methionine.

Keywords: L-methionine; fermentative production; fed-batch fermentation; process optimization
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Figure 4 Fermentation process of strain M4 with a constant glucose feeding rate of 2.5 g/(L-h) (A) or 5 g/(L-h)

(B).
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Table 1 The details of the combinatorial feeding
strategy at different fermentation period

Feeding 12-24 h 24-48h 48-72h 72 h—end
strategy

A DO-Stat 10 mL/h 20 mL/h 30 mL/h

B DO-Stat 20mL/h 30 mL/h 40 mL/h

C DO-Stat 15mL/h 20 mL/h 25 mL/h
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Figure 5 Fermentation process of strain M4 under
different combinatorial feeding strategy.
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Table 2 Comparison of the fermentation results under different feeding strategies

Feeding strategy

Time (h) L-Met titer (g/L) Cell growth (g/L) Productivity (g/g cell) Glucose conversion rate (%)

pH-Stat 84 20.19 20.52
DO-Stat 74 24.26 19.90
1-5 g/L residual glucose 92 22.26 17.76
5-10 g/L residual glucose 92 21.33 24.04
Feeding at 2.5 g/(L-h) 76 15.94 15.96
Feeding at 5 g/(L-h) 92 17.35 20.40
Combinatory feeding strategy A 84 29.09 20.61
Combinatory feeding strategy B 80 30.11 23.29
Combinatory feeding strategy C 68 31.71 18.18

0.98 7.77
1.22 9.33
1.25 8.56
0.89 8.20
1.00 7.97
0.85 6.67
1.41 11.19
1.29 11.58
1.74 12.20
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Figure 6 Production of amino acids (A) and organic acids (B) under different feeding strategies.
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Figure 7 Fitting curves of the predicted values and
the experimental values using the cell growth
kinetics model.
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Figure 8 Fitting curves of the predicted values and
the experimental values using the L-methionine
synthesis kinetics model.
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