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ABSTRACT

The aims of this research were to investigate the optimal conditions for

biosurfactant production from Enterobacter cloacae LKS in fermenter, and to determine

the efficiency of biosurfactant for application of oil remediation, enhancing oil recovery
and stabilizing emulsion. The bacterial strain was cultured in the mineral salt m'edium
which had various parameters inciuding the medium composition and the cultivation
conditions of fermenter at 30 °C for 5 days. The Emulsification capacity test (EC) and
Emuisification activity test (EA} were exploited in order to assess the efficiency of
biosurfactant production after cultured period. The results showed that the EC and EA
values of the efficient produced biosurfactant obtained from the medium consisted of 2
% sugar (as carbon source) and 0.25 % NH,NO, (as nitrogen source) were 15.95 % and
45.12 %, respectively, and from the fermenter cultivation conditions using agitation and
aeration rate at 250 rpm and 1.5 vwm were 33.78 % and 60.71 %, respectively. The

strain E. cloacae LKS was able to produce both biosurfactant and bioemulsifier, reducing

the surface tension of water to 35.1 and 31 mN/m respectively, giving a CMC value of
about 65 g/L and 200 g/L respectively, and the volumetric productivity of 0.066 and
0.092 a/h, respectively. The concentrations of biosurfactant and bioemulsifier were 7.88
and 11.06 g/l respectively, and the yields were 0.39 g of biosurfactant/g of sugar and
0.55 g of bioemulsifier/g of sugar. The compositions of partial purified extracted
biosurfactant and bioemutsifier were analyzed using Thin layer chromatography (TLC})

and Fourier-transform infrared spectroscopy (FT-IR}. The biosurfactant showed functional




groups of lipid and amino, preliminary chemical characterization revealed that the
biosurfactant had a lipopeptide composition. However the biocemulsifier still could not
group into any types, according to bacterial exopolysaccharide contamination. The
crude extracted biosurfactant and bioemulsifier from E. cloacae LKS were further
investigated for oil removal potential by sand pack test, oil recovery using de-
emulsification activity and emulsion property using emulsion stability. Interestingly, the
results showed that the oil removal potential of 5 % (v/v) biosurfactant were 71.7 % and
oil recovery were 36 %, while the emulsion stability of 5 % (w/v) bicemulsifier were 95 %
intervals up to 30 days. In addition, the foamability of 10 % biosurfactant were 27.8
ml/min. In conclusion, the results indicated that the production of biosurfactant and

bicemulsifier by E. cloacae LKS were able to enhance and their properties apply for

remediation of oil contaminated environment, enhancing oil recovery and other industrial

USes.





