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2-Dimensional fluorescence sensor has a wide range of excitation and emission wavelengths, that some biogenic fluorphors
in a biological process can be monitored simultaneously. The production processes of 5-aminolevulinic aicd (ALA) by
recombinant E. coli BL21 (DE3) pLysS harboring plasmid pFLS45 were on-line monitored by a 2-dimensional fluorescence
sensor. The characteristics of fluorescence spectrum was dependent upon physical and biological factors of a bioprocess
such as culiure pH, cell mass etc. Some off-line data were correlated to the fluorescence intensity well, which was
monitored at some combination of excitation and emission wavelengths by the 2-dimensional fluorescence sensor.
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Figure 1. Schematic setup of a bioreactor with 2-D fluorescence sensor
and other monitoring equipments.

Table 1. Measurement conditions of 2-dimensional fluorescence sensor

Measurement conditions Fluorescence sensor,
based on F-4500 (Hitachi)
Lamp 150 W Xe
Photomuitiplier voltage (V) 900
Area of excitation (nm) 250 ~ 650
Area of emission (nm) 280 ~ 650
Setting of wavelengths Monochromator
Step width of excitation and emission (nm) 10
Excitation slit (nm) 10
Emission slit (nm) 10
Scan speed (nm/min) 30000
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Figure 2. Fluorescence photography of recombinant E. coli [DE3] (A), biogenic fluorescence in 2-D fluorescence spectrum (B).
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Figure 3. 2-D fluorescence spectra of recombinant E. coli with MS 8 medium (0, 12 hr) and subtraction of two spectra(12 - 0 hr).
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Figure 4. Difference of fluorescence spectra of recombinant E. coli

with (A) 04 M IPTG added at 11.3 hr, (B) 30 mM LA added at
16.5 hr, (C) 30 mM glucose and 30 mM succinic acid added at 20
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Figure 5. Correlation between on-line monitored fluorescence data and off-line data (cell mass, ALA concentration) (A) with
LA without pH control, (B) with MS8 medium at pH 5.0.
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