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Correlation between Redox Potential and State Variables in Batch Cultures for Ornithine Pro-
duction. Lee, Tae Ho, Jeong Geol Na, Yong Keun Chang*, and Bong Hyun Chung' Department
of Chemical Engineering and BioProcess Engineering Research Center, Korea Advanced In-
stitute of Science and Technology, Tagjon 305-701, Korea, 'Korea Research Institute of Bios-
cience and Biotechnology, P.O. Box 115, Taejon 305-600, Korea-—In batch cultures of Brevi-
bacterium ketoglutamicum for the L-ornithine production in which the pH and dissolved oxygen concentra-
tion were regulated constant, the profiles of redox potential were observed in parallel with the profiles of
state variables such as cell, glucose, and omithine concentrations. It was found that the redox potential
had a close relationship with cell concentration and was also affected by ornithine concentration. The effe-
cts of ornithine and glucose on redox potential were examined in a separate series of experiments. Based
on the experimental results, a correlation of redox potential to glucose, cell and ornithine concentrations
has been proposed. The proposed correlation can be used for on-line estimation of ornithine concentration
from on-line data of redox potential, glucose concentration, and cell concentration.
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Fig. 1. Bioreactor system.
1. Mass spectrometer

3. pH electrode

5. redox potential electrode
7. D/A converter

9. A/D converter

2. Jar fermentor

4. DOC electrode

6. NH,OH solution
8. Personal computer
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Fig. 2. Profiles in DOC 10% culture.
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(A) redox potential. (B) Dry cell weight, glucose, L-ornithine concentration.
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Fig. 3. Profiles in DOC 30% culture.

(A) redox potential. (B) Dry cell weight, glucose, L-ornithine concentration.
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Fig. 4. Profiles in DOC 50% culture.

(A) redox potential. (B) Dry cell weight, glucose, L-omnithine concentration.
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Fig. 5. (A) Effect of L-ornithine concentration on redox potential in DOC-stat. (B) Effect of glucose concentration on redox po-

tential in DOC-stat.

Table 1. Coefficients for the correlation of redox potential
to cell, substrate, and product concentrations

E, a, b, c c, Correlation factor

DOC 10% 82.15 2.62 -0.323 0.063 -4.361 0.997
DOC 30% 94.58 4.29 -0.323 0.063 -4.361 0.992
DOC 50% 124.4 6.35 -0.323 0.063 -4.361 0.987
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Fig. 6. Comparison of calculated redox potential from Eq. 8
with measured values at various DOC level; measured
values ( ); calculated values (@: DOC 10%; ®: DOC 30
% ; A: DOC 50%)
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20{4H
Ewo ; Redox potential (mV)
E, ; Constant (mV)
E, ; Constant (mV)
P ; Ornithine concentration (g/L)
B ; Byproduct concentration (g/L)
S ; Glucose concentration (g/L)
X ; Cell concentration (g/L)
a, as as, ... ; Coefficients for cell
by, by, by, ... ; Coefficients for glucose
Ci, Ca Cs, ... ; Coefficients for ornithine
&S
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