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Introduction
Fatty acids are the main constituents of
lipids (Brock et al., 1994). Fatty acids
have interesting chemical properties
because they contain both highly hy-
drophobic and hydrophilic regions. The
chemical properties of lipids make
them ideal structural components of
membranes. Industrial microbiology is
the discipline that uses microorganisms
to produce valuable commercial prod-
ucts or carry out selective and specific
chemical transformations. The use of
microorganisms for this purpose is
called "Biotransformations". Microbial
transformation has been widely ex-
ploited in the preparation of value-
added products. The reactions include
hydrocarbon degradation (Sannasi et
al., 1998) and fermentation, crude oil
degradation (Razak et al., 1999; Ali et
al., 1998), coal desulfurisation and
bioremediation of oil (Salleh et al.,
1996) and chemical spills. Likewise,
Razak et al. (1996) had successfully
isolated an Acinetobacter anthraxis,
which was able to transform oleic acid,
stearic acid, coconut oil and olive oil to
specialized compounds. Biotransfor-
mations of fatty acids have been re-
ported to produce desired products
which of high commercial value by
Lanser & Manthey (1999) and Koritala
et al., (1987). El-Sharkawy (1992) also
reported that biotransformation of fatty
acids were capable of producing par-
ticular metabolites specifically used as
additives, lubricants and surfactants.

Materials and Methods
Isolation and Screening: Samples of
soils and oil palms were screened in
minimal media containing hydrocarbon
compounds as the sole carbon source.

Biotransformation Studies: Trans-
formation of fatty acids to new prod-
ucts were analyzed by TLC, GC, FTIR
and GC-MS.
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Results and Discussion
Pseudomonas sp. (strain SS 22) is a
Gram negative, cocoid-rod, aerobic and
nons poring bacteria. This strain was
isolated from oxidation pond of palm
oil mill, Ulu Langat, Selangor. Based
on TLC, GC, FTIR and GC-MS analy-
sis, the strain was able to assimilate
both unsaturated and saturated fatty
acids as the carbon source and trans-
formed them to new products after 7
days (Shafiei et al., 1999). However,
the result showed that strain SS 22 has
a greater preference to transform short
chain saturated fatty acid compared to
the unsaturated fatty acid to produce
valuable products. The biotransforma-
tion trend in decreasing order is as
follows: lauric> myristic> oleic >
linoleic> palmitic> stearic acids. Re-
sults from FTlR showed that the bio-
transformation products are compounds
containing amide or/and ketone or/and
carboxylic acid for saturated fatty acids
and ester or carboxylic acid for unsatu-
rated fatty acids. GC-MS results con-
firmed that the valuable products from
lauric and myristic acids are 9-
octadecanoic and 9-octadecenamide,
whereas hydrocarbon products pro-
duced like palmitic and stearic acids, 9-
hexadecenoic acid and cis-Ll-
octedenoic methyl ester or 9-
octadecenoic methyl ester have been
produced from oleic and linoleic acids.

Conclusions
Valuable products from lauric and
myristic acids like 9-octadecanoic and
9-octadecenamide and hydrocarbon
products like palmitic and stearic acids
have been successfully produced by
Pseudomonas. sp SS 22. Whereas, 9-
hexadecenoic acid and cis-Ll-
octedenoic methyl ester or 9-
octadecenoic methyl ester have been
successfully transformed from oleic
and linoleic acids.

Benefits from the study
Biotransformation of fatty acids by
Pseudomonas sp. strain SS 22 can be
exploited to produce valuable products
with high commercial value.

Literature cited in the text
Ali, F.M., Razak, C.N.A., Basri, M.,
Zakaria, M.P. and Salleh, A.B. 1998.
Crude oil degrading bacteria: isolation,
growth and biodegradation studies.
Master Thesis. Department of
Biochemistry and Microbiology.
Universiti Putra Malaysia.

Brock, T.D., Madigan, M.T., Martinko, J.M.
and Parker, J .1994. Cell chemistry: from
fatty acid to lipid In Biology of
Microorganisms, Seventh edition, pp 31-
32. New Jersey: Prentice-Hall
International, Inc.

El-Sharkawy, S., Yang, W., Dostal, L. and
Rosazza, J.P.N. 1992. Microbial oxidation
of oleic acid. Applied and Environmental
Microbiology. 58(7): 2116-2122.

Koritala S, Hesseltine CW, Pryde E.H. and
Mounts, M.D. 1987. Biochemical
modification of fats by microorganisms:
preliminary survey. Journal of American
Oil Chemistry Society. 64: 509-513.

Lanser, A.C. and Manthey, L.K. 1999.
Bioconversion of oleic acid by
Alcaligenes sp. 5-18, a bacterium tolerant
to high concentrations of oleic acid.
Journal of Fermentation and
Bioengineering. 77(2): 148-151.

Razak, C.NA., Wang, W.F., Rahman,
S.H.S.A., Basri, M. and Salleh, A.B.
1999. Isolation of the crude oil degrading
bacteria Acinetobacter sp. E II. Acta
Biotechnologica. 19(3): 213-223.

Razak, C.N.A., Yii, R., Basri, M. and
Salleh, A.B. 1996. Screening and
isolation for fatty acid transforming
bacteria. J9'h Symposium of the Malaysian
Microbiology Society. Kuala Terengganu,
Malaysia, August 18-21.

Salleh, A.B., Razak, C.N.A. and Basri, M.
1996. Microbial transformation of
hydrocarbons for products and
bioremediation. Paper Presented at the

mailto:olCorrespondingAuthor:chenyonya@fsas.upm.edu.my


Environmental Sciences

JSPS-NRCT-DOST-LlPl- VCC Joint
Seminar "Sustainable Development of
Biotechnology in Tropics" 23-25 July,
Hotel Horison, Ancol, Jakarta. Abstract
Book p.54.

Sannasi, P., Razak, C.N.A, Basri, M.,
Zakaria, M.P. and Salleh, A.B. 1998.
Isolation, screening and growth of
monoaromatic hydrocarbon utilising
bacteria. Master Thesis. Department of
Biochemistry and Microbiology.
Universiti Putra Malaysia.

Shafiei, Z .• Razak, C.N.A .. Basri, M. and
Salleh, A.B. 1999. Biotransformation of
myristic and palmitic acids by
Pseudomonas sp SS 22. 3'd UNESCO
National Workshop on Promotion of
Microbiology in Malaysia. 25 May, 99.
UKM Bangi.

Project Publications in
Refereed Journals
Razak, C.N.A., Wang, W.F., Rahman,
S.H.S.A., Basri, M. and SaHeh, A.B.
1999. Isolation of the crude oil degrading

bacteria Acinetobacter sp. Ell. Acta
Biotechnologica. 19(J): 213-223.

Graduate Research
Farag M. Ali. 1998. Microbial Technology
[MS). Universiti Putra Malaysia.

Palsan all Sannasi. 1998. Microbial
Technology [MS). Universiti Putra
Malaysia.

283


