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Introduction. Marine microbes have the potential in
accumulating large amounts of lipids and are thus
considered as feedstock for next generation biofuels™?.
Biodiesel tipped as next-generation fuel can be produced
from alkyl esters which may be produced by the
transesterification of fatty acids contained in a feedstock®”.
Here, we report the fermentation, rapid screening of
enzyme activities and ability of our in-house marine
isolates for the production of unsaturated fatty acids.

Methods. Lipid content in dried biomass and DHA
production was determined using GC methods™®. Various
enzyme activities based on enzyme assay Kkits were
screened in  the in-house isolates’.  Molecular
spectroscopy studies further facilitated accumulation of
PUFAs in screened samples®.

Results. Few isolates from Australian marine environment
were obtained after rigorous screening based on fatty acid
(FA) composition, omega-3 and omega-6 polyunsaturated
fatty acids. The other prominent fatty acids recorded in all
isolates were palmitic acid (24.1-49.7 %), stearic acid (4.5-
25.1 %), eicosapentaenoic acid (EPA: 5.6-12.9 %) and
docosapentaenoic acid (DPA: 6.8-17.9 %). Overall, these
isolates exhibited a comprehensive fatty acid profile
accommodating saturated and polyunsaturated fatty acids.
The molecular identification based on 18S rDNA
sequencing and FT-IR spectroscopy confirmed their
uniqueness. In addition, the isolate produced fair amount
of carotenoids (such as B-carotene) which needs further
medium optimisation studies.
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Fig.1 The fatty acid profile of selected in-house isolates (% TFA is Total
fatty acids) suitable for biofuel production.

Further comparative analyses will be presented which will
help to elucidate suitability of the isolate as a potential
biomass for producing biodiesel.

Conclusions. Screening of microbes from marine
environment followed by 18S rDNA sequencing resulted in
novel isolates. Few important enzyme activities were
observed in the in-house isolates. FTIR micro-
spectroscopy was found to be suitable to study the
presence of lipids (unsaturated fatty acids) in isolates.
Some of the isolates were found to be useful for extractin%
high amount of lipids suitable of enzymatic biodiesel
production.

Acknowledgements. Authors acknowledge support from
Centre for Biotechnology for pursuing research work.

References.

1. Wei Na. et al. (2013). Marine microalgae; an untapped
resource for producing fuels and chemicals. Trends Biotehnol.
31,71-7.

2.  Gupta A. Barrow CJ, Puri M. (2012). Omega-3 biotechnology:
Thraustochytird as a novel source of omega-3 oils. Biotechnol.
Adv. 30, 1733-45.

3. Verma ML, Barrow CJ, Puri M. (2013). Nanobiotechnology as
a novel paradigm for enzyme immobilization and stabilization
with potential applications in biodiesel production. Applied
Microbiology and Biotechnology 97 (1):23-39.

4. Meng X, Yang J, Xu X, Zhang L, Nie Q, Xian M. (2009).
Biodiesel production from oleaginous microorganisms. Renew
Energ, 34(1), 1-5.

5. Gong Y, Jiang M. (2011). Biodiesel production with mciroalge
as feedstock; from strains to biodiesel. Biotechnol Letts
33,1269-84.

6. Lewis T. et al. (2000). Evaluation of extraction methods for
recovery of fatty acids from lipids producing micro-
heterotrophs. J. Microbiol. Methods. 43, 107-116.

7. Lee HS. et al. (2010). Approaches for novel enzyme discovery
from marine environments. Curr Opion Biotechnol 21:353-357.

8. Gupta A, Pimm V, Barrow CJ, Puri M. (2012). Molecular
identification of marine yeast and its spectroscopic analysis
establishes unsaturated fatty acid accumulation. J. Biosci.
Bioengineering. 114(4), 411-417.

9. Liu CH. et al. (2012). Biodiesel production by enzymatic
transesterification catalyzed by lipase immobilized on
hydrophobic magnetic particles. Applied Energy 100, 41-46.



