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3-Hydroxypropionaldehyde (3-HPA) is a small molecule chemical which can be used
for various purposes especially as an antimicrobial substance and intermediate for the
synthesis of acrylic acid. 3-HPA can be produced by conversion of glycerol by glycerol
dehydratase found in Clostridium spp., Acetobactor spp., Klebsilla spp. and some strains of
lactic acid bacteria (LAB). Production 3-HPA by LAB is of interest as the product is
accumulated, whereas in other organisms it is an intermediate in the pathway to produce 1,3-
propanediol. The aims of this study were to screen for 3-HPA producing LAB from various
sources and to initially assess the growth and 3-HPA production of the potential isolates. The
isolation sources in this study included the soil from surrounding area of biodiesel plant, pork
colon and chicken intestine. One hundred and ninety one colonies were isolated by direct
plating method on MRS agar with 0.5% CaCOs;. Further selection indicated that only 6
isolates displayed the antimicrobial activity against E. coli, of which 4 isolates showed the
similar activity to the reference strain, Lactobacilus reuteri DSM 20016 (400-600 AU/ml).
Initial identification showed that all isolates were heterofermentative and had the basic
morphology and characteristics of the genus Lactobacillus spp. Further investigation of the 3
highest 3-HPA producers, named as isolate 001, 002 and 120, in fermenter cultivation at pH
6.5 showed superior lactic acid production of 16-18 g/l when compared to 14 g/1 produced by
the reference strain. All 3 isolates also showed similar 3-HPA production of 15.0-16.5 g/
regardless of the cell age. The E. coli inhibition activity of the produced 3-HPA was 1,000
AU/ml. Using isolate 001 as a model for comparison in 3-HPA production, the cells from
fermenter culture with pH controlled at pH 6.5 produced higher 3-HPA than the cells from
flask cultivation with no pH control. The fermenter-grown cells produced 175 g/l of 3-HPA,
which was 1.4 folds higher than that produced by the reference strain. The 3-HPA produced
had a similar E. coli inhibition activity of 1,200 AU/ml to the reference strain.





