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8-Aminolevulinate, levulinate, p-dimethylaminoben-
zaldehyde, L-glutamate, sodium alginate ¥ TNBSE
Sigma Chem. Co.(USA)Z%-E|, 70% perchloric acid:
Junsei Chem. Co.(Japan), glacial acetic acid= Duksan
Pharmaceutical Co.(Korea)2 ®E Zzt p¢jsigon
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Fig. 1. Effect of cell concentration on the production
of extracellular ALA from Rhodocyclus gelatinosus
KUP-74.

The reaction was carried out at 30C for 9 hr in the
presence of 20 mM levulinate under the standard con-
ditions by using the listed range of the resting cells
prepared from a late-logarithmic culture broth. After
incubation, each supernatant was allowed to measure
the ALA concentration as described in ‘Materials and
Methods’.
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Table 1. Effect of L-glutamate and levulinate conce-
ntrations on the extracellular ALA production by res-
ting cells

ALA (uM)
conc. (mM) Levulinate Levulinate* + L-glutamate
0 179 29
10 18.9 31
20 21 A
30 22 37
40 23 41
50 ND 47
60 ND 45

Levulinate and L-glutamate were added to resting cell
suspensions containing 1.05mg cells per milliliter as
above concentrations and incubations were followed
at 30C for 9 hr. a), 40 mM levulinate was used in com-
binated supplementation with L-glutamate. The ALA
contents in the supernatants were measured as descri-
bed in ‘Materials and Methods’. ND, not determi-
ned
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Fig. 2. Effect of glycerol on the extracellular ALA
production by resting cells.

1 m/ of the resting cell system containing 1.05 mg cells
was incubated at 30C in the presence of initial conce-
ntrations of 40 mM levulinate and 50 mM L-glutamate
with (O), or without 2% glycerol (@).
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Table 2. Effect of.increasing volume of the resting
cell system on the extracellular productivity of ALA
under the constant cell density

System volume (mi) ALA (uM)
2 234
4 24.7
8 343
32 35.6

Resting cell systems containing 40 mM levulinate and
50 mM L-glutamate were incubated at 30C for Shr
under the constant cell density (1.05 mg cells per ml)
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Fig. 3. Significance of incubation time on the produ-
ction of extracellular ALA from the enlarged system.
The volume of reaction system was adjusted to 1/,
and contained 1.05g of resting cells with 40 mM levuli-
nate and 50 mM L-glutamate.
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Fig. 4. Effect of the resting cell concentration and
the reaction volume on the production of extracellu-
lar ALA.

All of the reaction systems contained 40 mg of resting
cells and the necessary compounds as shown in Fig. 3.
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Fig. 5. Effect of immobilization of the resting cells
on the extracellular productivity of ALA.

The reactions were carried out under the standard
conditions as described in ‘Materials and Methods’.
Symbols used : O, immobilized cells; @, resting cells.
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Fig. 6. Effect of the use of immobilized cells on the
ALA production.

1 ml of the immobilized cell system containing 1.05 mg
cells/1% Ca-alginate, 40 mM levulinate and 50 mM L-
glutamate was incubated at 30C for 24 hr, and the
aqueous phase was harvested using a 1cm diameter
filter funnel. The system was then reconstituted by
the initial condition, followed by repeating the above
process.
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Fig. 7. Time course of the cell growth of the Rhodo-
cyclus gelatinosus KUP-74
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Production of 8-Aminolevulinate by Using the Resting Cells of Rhodocyclus
gelatinosus KUP-74

So-Hee Lee, Young-Chul An, Wang-Jin Lim' and Se-Young Hwang*(Department of Biotech-
nology, College of Science and Technology, 'Institute of Biotechnology, Korea University)

Abstract : The effectiveness of the resting cells of a photosynthetic bacterium, Rhodocyclus
gelatinosus KUP-74, was investigated on the production of extracellular 8-aminolevulinate
(ALA). The ALA generating system with 1.05 mg cells per milliliter required 6 hr-incubation
to obtain maximal yield of extracellular ALA. Under this condition ALA inducers, i.e., levuli-
nate or L-glutamate showed relatively low effects to increase extracellular ALA production.
Instead, the volume of the system and proper cell density appeared to be important factors
for effective production of the ALA. The life-span of the resting cells was remarkably
extended to maintain stable production of the ALA by immobilization of cells.



