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Abstract
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Project title: Production of 5-aminolevulinic acid from propionibacteria and its use

in plant growth promotion
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E-mail Address pornpimon@rsu.ac.th

Project period July 2007 —November 2010

In this study, the most suitable strain for the production of 5-aminolevulinic acid(ALA)
was selected from a number of Propionicacidbacteria (PAB).The effects of various
precursors and inhibitor of ALA dehydratase on ALA production were investigated. The
effect of application of ALA from PAB on growth of rice verities Pathumthani1 (PT1) and
Khao Dok Mali105 (KDML105) was also investigated. The yield of ALA produced by 14
strains of PAB was analyzed after cultivation in the NLB medium at 32°C for 7 days. P.
acidipropionici produced the largest amount of ALA. The P. acidipropionici strains,
TISTR442 produced ALA at 43.8 mg/l, while the others produced at 3.9~11.6 mg/l. When
the TISTR442 was cultivated in NLB supplemented with 18 g/l glycine, the maximum
production of ALA at 405.2 mg/l was found in the forth week. When ALA from the
TISTR442 was applied to rice seedlings at 1 ppm for 7 days, the germination percentage of
shoot length was increased by 97.05% and 139.50% in PT1 and KDML105, respectively.
The lengths of root, and shoot and the number of root of rice seedlings treated with ALA at
0.03 ppm increased by 47.22%, 95.99%, and 97.23% respectively, in PT1 and 67.02%,
104.14%, and 139.26%, respectively in KDML105. The germination percentage of shoot
length and dry mass of rice seedlings after 20 day-cultivation in rice pots were more than
100 % increased in both varieties. This optimal condition for ALA production via the addition
of glycine provides an easy and low-cost technique for the mass cultivation of P.
acidipropionici. Furthermore, ALA production by P. acidipropionici has a high commercial
value because even the crude extract from this bacterium can be used as a biofertilizer for

plant growth due to its safety and its status as a food grade organism.
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