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Abstract

Photosynthetic bacteria accumulate 5-aminolevulinic acid (ALA), a precursor
in tetrapyrrole biosynthesis, under aerobic-dark condition. Strain improvement to
increase ALA production from the halotolerant strain Rhodobacter capsulatus SS3 and
the two mutant strains of Rhodobacter sphaeroides ES16 (N20, U7) were conducted
using N-methyl-N-nitro-N-nitrosoguanidine (NTG) and ultraviolet (UV) and
cultivated in glutamate-malate (GM) medium under aerobic-dark condition. Among
323 mutant strains obtained, the isolate SN28 (a mutant from Rhodobacter capsulatus
SS3) gave the highest value of ALA (64.77 uM) which was 2.9 folds higher than the
wild type (22.34 uM). Optimization studies revealed that the ALA production from R.
capsulatus SN28 increased 4.35 folds (97.13 uM) when cultivated in glutamate-
glucose (GG) medium. The optimum concentration of levulinic acid (LA) and time of
LA addition for ALA production were 15 mM and at 36 h cultivation, respectively,
giving the highest extracellular ALA of 129.37 uM. ALA precursors for C5 pathway
(glutamate and malic acid) had no effect on ALA production of this strain. In addition,
without glutamate in modified GG medium, the extracellular ALA further increased to
246.57 uM or 3.81 folds higher than the control (64.77 uM). ALA precursors for C4
pathway (succinate and glycine) had no effect on ALA production. For the optimum
types and concentrations of volatile fatty acids tested (acetic, propionic and butyric
acids at 0.5-3.0 g/), butyric acid at 0.5 g/l gave the highest ALA production of 267.36
uM. With the addition of 15 mM MgCl,, ALA was further increased to 303.13 puM.
The optimum initial pH was 7.0 and pH control (at 7.0) during cultivation in the
optimized medium in a 5 L fermentor gave the maximum ALA concentration.

Addition of pyridoxal phosphate did not enhance ALA production. For the optimum
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concentration of NaCl tested (0-3 %), 2% NaCl gave the highest ALA production of
308.72 uM. ALA production from the mutant strain SN28 using the analytical grade
media (GM, GG and optimized medium) and commercial grade media; modified
glutamate glucose medium (MGG), monosodium glutamate glucose salt medium
(MGS), monosodium glutamate glucose salt yeast extract medium (MGSY) was
compared. It was found that the analytical grade media resulted in higher
concentration of ALA (69.49-310.54 uM) than the commercial grade media (5.49-
88.25 uM). Among varoius media, cultivation of R. capsulatus SN28 in optimized
medium gave the maximum ALA concentration of 310.54 uM, or increased 4.8 folds

compared to the control (64.77 pM).
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