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High Production of L-Threonine using Controlled Feeding of L-Methionine and Phosphate by Escheri-
chia coli Mutant. Lee, Man Hyo, Hong Weon Lee, Byung Jin Kim', Chun Suk Kim, Joon Ki Jung, and
Yong Tl Hwang'*. Korea Research Institute of Bioscience and Biotechnology, Tagjon 305-333, Korea, "Division
of Food and Biotechnology, Kyungnam University, Masan 631-701, Korea — L-Threonine fermentation process
was constructed on batch and fed-batch culture by using Escherichia coli MT201. The production type of L-threo-
nine was observed as growth-associated production in batch culture. In fed-batch culture studying optimal concen-
tration of yeast extract in feeding media, when 600 g/1 of glucose and 60 g/l of yeast extract were added in feeding
media, 87 g/l of L-threonine was produced. To improve cell growth and L-threonine production, the culture of high
cell density was performed in fed-batch culture with oxygen enriched air and feeding media containing L-methion-
ine and phosphate. Under the conditions, we could achieve the highest L-threonine production of 98 g/l at 60 h. The
highest productivity of L-threonine was about 3.85 g/l/h.
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Fig. 1. Time course of L-threonine production by E. coli
MT201 in a 5 liter jar fermentor. Symbols: @, optical density; A,
glucose; M, L-threonine.
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Fig. 2. Effect of yeast extract concentrations on L-threonine production by E. coli MT201. Various concentrations of yeast extract were
added in feeding solution. The arrow indicates the start of continuous feeding of 600 g/l glucose and (A) 100 g/l yeast extract, (B) 80 g/l
yeast extract, (C) 60 g/l yeast extract, and (D) 40 g/l yeast extract. Symbols: @, optical density; A, glucose; B, L-threonine; , dissolved
oxygen.
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Fig. 3. Effect of concentrations of L-methionine, yeast extract,
phosphate, and magnesium added in culture media on L-
threonine production and growth. The arrow indicates the start
of continuous feeding of 600 g glucose and 60 g yeast extract.
Symbols: @, optical density; A , glucose; Ml , L-threonine.
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Fig. 4. Time course of cell growth and L-threonine production
under optimal concentrations of feeding media. The arrow
indicates the start of continuous feeding of 600 g/l glucose, 60 g/l
yeast extract, 8 g/l KH;POj, and 2 g/l methionine. Symbols: @,
optical density; A , glucose; M, L-threonine.
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