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Abstract Strain improvement of halotolerant photosynthetic bacteria Rhodobacter
sphaeroides SHS to increase the accumulation of intracellular 5-aminolevulinic acid
(ALA) using 4 mutagenesis treatments; UV, N-methyl-N -nitro-N-Nitrosoguanidine
(NTG), UV+NTG (UVN) and NTG+UV (NUV) mutation was investigated. Among
50 mutants obtained, only 5 strains produced high quantity of ALA in which 2 of
them (mutant strain U10 and U20) were stable for ALA production. However, their
intracellular ALA were not significantly different from that of the wild type strain.
Therefore, the wild type strain was used for further studies.

Factors affecting the accumulation of intracellular ALA of Rhodobacter
sphaeroides SHS cultivated under aerobic-light condition were investigated. MGG
medium with the addition of 3% NaCl, levulinic acid and iron was the optimum
medium giving addition the highest accumulation of intracellular ALA (226
ng/gDCW) after 30 h cultivation. Preliminary test revealed that the LDsy of ALA to
black tiger shrimp Penaeus monodon (average weight of 15 + 2 g) was estimated to be
113 ppm for 7 days. Therefore, ALA is considered to be low toxicity substance for
shrimp. The bacterial cells were used for preparation of 5 formulae of shrimp feed to

test on shrimp immune response. It was found that there was no significantly different



(P<0.05) in the growth rate, survival rate, feed conversion rate (FCR). phenoloxidase
(PO) activity and disease (WSSV) resistance between both bactenal-ted shrimp and
control group. However, the total haemocyte, granular cell number, and superoxide
dismutase (SOD) activity in shrimp fed with pure ALA and ALA accumulated in the
cells were higher than those ot control in all feed formulae tested (P>0.05). The
highest SOD activity was found in shrimp fed with the formula containing ALA intact
bacterial cells. These results suggested that ALA 1n the cells of R. sphaeroides SHS
had no effect on growth rate but on shrimp haemocytes and its enzymatic activity.
Therefore, ALA was considered to be an immunostimulant for shrimp.

Mechanism of ALA acted as an immunostimulant was studied from the

expression profile of shrimp cytosol haemocyte Mn-SOD in the synthesis of mRNA

(transcriptional level) by RT-PCR. Elongation factor was used as constitutively
expressed control gene. The results showed that no significant difference was
observed tor all 5 treatments suggesting that ALA has no effect at transcriptional level
by Mn-SOD. The increase of total SOD activity in circulating haemocytc . in shrimp

fed immunostimulant, would be resulted from ALA affected to translation level of

SOD synthesis



