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The Effect of Redox Potential on the Kinetics of Lysine
Production by Corynebacterium glutamicum

Lee, Jin-Hee, Seong-Jun Kim and Jae-Heung Lee*
foods R & D Center Cheil Foods & Chemicals Inc., 636 Guro-Dong, Guro-Gu, Seoul, Korea

Abstract — The effect of redox potential (ORP) on lysine production by a leucine auxotrophic
regulatory mutant of Corynebacterium glufamicum on molasses medium was investigated in
a 2+ jar fermentor at pH6.9 and 32C. At a dilution rate of D=0.1h !, a maximum yield
of Yps=0.24 was obtained in either carbon- or leucine-limited chemostat where the redox poten-
tial was between —60 mV and — 100 mV. This level of redox potential corresponded to mode-
rate oxygen deficiency. Under a high oxygen deficient condition of the redox potential of — 130

mV (oxygen-limited chemostat),
sed significantly

all the kinetic parameters such as Yps, qs and gp were decrea-
and significant amounts of byproducts including glycine, alanine and valine

were accumulated in the culture, indicating that the control of redox potential is important
in lysine fermentation. At the redox potential of —40 mV, on the other hand, large quantities
of arginine (up to 0.38 g//) and glutamic acid (up to 0.12g/l) were produced. A maximum
lysine productivity of 241 g/l/h was achieved at —66 mV under a carbon-limited condition.
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Fig. 1. Effect of ORP (Oxidation Reduction Potential) on lysine production in batch culture.
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Fig. 2. Effect of ORP on the kinetics of lysine produc-
tion in carbon-limited continuous culture at D=0.1h .
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Fig. 3. Byproducts produced in lysine fermentation at
various ORP conditions at D=0.1h""

® - —@®: arginine - — - glutamic acd

m—m: valine |- : leucine

v—¥: glanine " ': aspartic acid

A—A: glycine -~ . threonine

79

40 |
g 30¢
, o s = o
£ 20}
pet
10}
0 4 1 1 |
0.6} 0.3
051} o
T04} - b 02~
= =
- 03] N
T
0.2} e e 10.1
O.1¢
O \ i \ 1 O
0 —8 —70 —60 50
ORP {mV)

Fig. 4. Effect of ORP on the kinetics of lysine produc-
tion in leucine-limited continuous culture.
(S,= 100 g/l, 1400 rpm, D=0.1h ')
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Fig. 5. Effect of ORP on the Kinetics of lysine produc-
tion in oxvgen-limited contivous culture.
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Fig. 6. Effect cf dilution rate of lysine productivity.
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Table 1. Comparison of produetivity at various fermentation conditions

v Swrermree— e~

S, Leucine D Agitation ORP S P Productivity Remark
(g/l) (mg/y  (h ') (rpm) (mV) e/  (g/h (g/l/h)

100 830 0.1 1200 — 60+ 2 12 20.6 2.06 Carbon-limited
125 630 0.1 1400 —66+ 3 16 24.1 241 Carbon-hmited
150 930 0.1 1400 — 130+ 10 42 19.2 1.92 Oxygen-himited
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