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Abstract

One hundred and ninety-seven strains of bacteria were isolated from northern
Thailand (69 from hot springs and 128 from garage sites) and screened for
biosurfactant production. Their surfactant activities were detected by oil displacement
area measurement, emulsification test and droplet formation on parafilm surface.

Twenty-five strains of bacteria from garage sites showed a high biosurfactant
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producing capability. Strain SCMU 106 which produced the biosurfactant with the
highest values of oil displacement area (143.20 cm?), emulsification index (60%), and
droplet formation on parafilm surface (8.0 mm) was identified to be Pseudomonas
aeruginosa by 16S rDNA sequence analysis. The combination of 1% glucose plus
0.1% corn oil as carbon source and 0.5% NH;H,PO, as nitrogen source was the
initial optimal biosurfactant producing condition. Various parameters (the amount of
glucose, corn oil, NH4H,PO, as well as different pH and temperature) were used for
the optimization of biosurfactant produced from P. aeruginosa SCMU106.
Statistically, ANOVA was used to improve the experimental efficiency. Finally, the
optimal condition was obtained as followed: glucose (3.0 g/l) and 1% corn oil
supplemented with NH,H,PO,4 (0.3 g/l), pH 8.0 at 37 °C with 500 rpm agitation in a
5-L bioreactorat, gave the highest yield at 0.014 g/ml. The effects of pH, salinity and
temperature on the produced biosurfactant were also evaluated. The produced
biosurfactant shown to be stable to high temperature, wide pH range (pH 6-10) and
high salinity (NaCl solution up to 8% NaCl). The biosurfactant showed about 60%
emulsification activity with various hydrocarbons and vegetable oils. Moreover, it
showed wetting, foaming and detergency properties. Based on partial purification and
chemical analysis of the biosurfactant, it was identified to be in glycolipid group as
rhamnolipid. The purified glycolipid from P. aeruginosa SCMU106 was further
submitted to spectroscopy analysis and identified to be dirhamnolipid (Rha-Rha-C10-
C10). An aqueous solution of biosurfactant (5%) displayed antimicrobial activity
against the pathogenic species (Staphylococcus aureus: MRSA, S. aureus
ATCC25932 and B-hemolysis streptococcus group A) with MIC of 25.0, 50.0, and

0.39 mg/ml, respectively, but not against Gram-negative bacteria (P. aeruginosa
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ATCC27853 and Eschelichia coli ATCC 25922). This will provide a new opportunity

to apply rhamnolipid biosurfactant for the pharmaceutical and cosmetic fields.
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