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Isolation of Biosurfactant Producing Bacteria for Application of

Oil Recovery and Oil Pollution Remediation
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Abstract

The aims of this research were to study 1) biosurfactant-producing bacteria isolated from oil
contaminated soil, 2) the chemical composition of biosurfactant and 3) the potential of biosurfactant in
enhancing oil recovery and oil pollution remediation. Fifty bacterial isolates were screened for biosurfactant
production when grown in submerged culture with crude oil soil sediments from the Sirikitti petroleum
refinery, Lankrabeor, Kampangpet (LK, LF and LC site) and lubricating oil for the garage soil sample. The
highest emulsification capacity (EC) obtained from the isolate LK5 was 31.1 % and the highest emulsifying
activity (EA) of 83.1 % was given by the isolate G2. Both isolates were then found to be same specie, as
Enterobacter cloacea. The extracted and partial purified surface-active compounds produced by these isolates
were identified by means of FT-IR spectroscopy. and revealed the chemical groups of NH:’ OH, C-H(CHz,CHB),
COOH, C=C, C=N and CO-NH2 in-the components. The evaluation of E. cloacea LK5 and E. cloacea G2
crude biosurfactants for theirs de-emulsification capabilities in enhancing oil recovery using a surfactant-
stabilized kerosene-water-model system were 51.7 and 45.4 %, respectively, while the ability of both crude
biosurfactants in oil removal using sand pack test were 75.7 and 77.7 %, respectively,in 24 hours, indicating

their potential application in microbiologically for enhancing oil recovery and oil pollution remediation.
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loTanan EC (%) EA (%)
LKS5 31.1 56.7
LCl 5.1 53.3
LC2 6.3 52.9
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LC12 3.151 55.4
G2 24.5 83.1
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AN 2 wamswqauzﬂﬂaﬂymmammmiﬂ%Icmm LKS5 uag G2

AN Ugnin
Gram reaction -ve
[3-galactosidase production +

(ortho-nitro-phenyl- 3 -D-galactopyranoside)

Arginine dihydrolase production +
Lysine decarboxylase production =
Ornithine decarboxylase production =
Citrate utilization -
H S production =
U;ease production s
Tryptophane deaminase production -
Indole production of tryptophane ~
Acetoin production N
Hydrolysis of gelatin =

Fermentation or oxidation of :

- Glucose +
- Mannitol +
- Inositol c
- Sorbitol E
- Rhamnose ==
- Sucrose +
- Melibiose +
- amygdalin X
- Arabinose +

Cytochrome oxidase -

HINNG -ve = WUANISEUATUAL, + = HALIN, - = HAAL

= a s s =2 a a A=
AT NN 3 Naﬂ'li’)!ﬂiﬁ’ﬁﬁ]dﬂi]iZﬂE]'UW’Nfﬂiﬁﬂ!!SQQQNJ‘B’Jﬂ1W"U€N!£Uﬂ1’1LiH“[GI°ﬁLﬁW LKS5 uag G2

vyl du MANVIIARINATFIY (cm™) MANIRAuITAlR (cm™)
NH, 3530-3400 3443.21
OHA 3500-3250 3381.30
COOH 3300-2400 2454 .83
C=C,C=N 1680-1630 1660.41
CO- NH2 1420-1400 1403.30

R-NH 860-760 860.68
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