
Lipases (triacylglycerol acylhydrolase,
EC 3.1.1.3) are glycerol ester hydrolases that
catalyze the hydrolysis of triaclyglycerols into fatty
acid, partial acylglycerol and glycerol1. Lipases
can synthesize ester, perform transesterification
and other reactions2. They had ability to hydrolyze
triacylglycerol at lipid water interface and also

ability to reverse hydrolytic reaction into synthetic
reaction in non-aqueous media.

There are many applications of lipase
enzyme today because of its high market demand
and was frequently used since they capable in
catalyze various useful reactions3. It includes the
reforming of lipid ingredients, production of milk
flavor and degradation of lipids in feed. In the
medical field, lipase is used as a digestive enzyme.
While in chemistry, one of its major applications
is the enantioselective production of various chiral
compounds, such as a key intermediate for
synthesis. Moreover, lipase enzyme also used for
biotechnology application, such as in dairy
industry, pharmaceutical industry, detergent and
cosmetic industry.
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Many researchers were interested to
study marine microorganism. This is due to the
great potential in marine studies because marine
microorganisms grow in unique and extreme
habitats, such as in psychrophile condition. So, it
may have unique characteristics that differ from
others microbial. Microorganisms are extremely
abundant in marine environment that thought to
achieve density up to 106 per ml4 and it is believed
that containing a total of approximately 3.67 ×
1030 microorganisms5 in 71% of total earth water
surface. This enormous potential has made many
researches interested to study marine
microorganisms6.

In addition, enzymes from marine
microorganism are not fully explored by the
scientists. Due to restriction in culturing by
conventional means which only 1% marine
microorganisms able to be cultured6. There are
thousands of important marine microorganisms
out there that never gotten into research yet.
Marine microorganisms catalyze all the major
biochemical transformations on this planet. Its
help maintain nutrient availability, and also rich
with genetic information resources, which may
be useful for biotechnology7.

Several marine organisms can be the
source of lipases enzyme production. For example,
marine bacteria Psychrobacter okhotskensis sp.
can produce lipase in the psychophile
environment8. Meanwhile Shewanella japonica
not only produced lipases but also proteinases
(gelatinases, caseinases), amylases, agarases, and
alginases9.

This study focused on the isolation and
identification of lipase from Bacillus sp. from our
local marine environment. The wild type lipase
shows high lipase production and we believed it
has a promising potential for further study.

MATERIAL AND METHODS

Marine Microorganisms
Water sample were collected from Pantai

Morib, Selangor, Malaysia. About eight bacteria
colonies that exhibited lipolytic activities were
isolated out of 100 colonies bacteria in tributyrin
agar plates. The bacteria were incubated at 37 °C
for 24 h.

Screening of Lipolytic Producer
The screening of lipolytic production was

carried out qualitatively on tributyrin agar plate,
consists of marine agar and 1% (v/v) of tributyrin.
About 1.0 ml of marine water samples was culture
in marine broth and incubated for 24 hours at
37 °C. An aliquot of 1.0 ml of microbe solution
was diluted in 9.0 ml with the dilution factor
10-6. Then, 100 µl of 10-4, 10-5 and 10-6 dilution
factor samples were transferred into tributyrin
agar plates and incubated at 37 °C for 24 h. Each
sample was duplicated. Then the lipolytic
producer was screened. Screening on Rhodamine
B and Victoria blue was carried out for further
confirmation10.
Assay for lipase activity

Determination of liberated free fatty acid
(FFA) was measured using Kwon and Rhee (1986)
method as also described by Baharum
et al.,(2003), Rahman et al., (2005) and Rahman
et al., (2006). Olive oil was used as a substrate.
The reaction mixture comprised of 1.0 ml enzyme,
2.5 ml of olive oil emulsion and 0.02 ml of 20
mmol CaCl

2 
was incubated for 30 min, 200 rpm

at 37 °C. The reaction was stopped by addition of
1.0 ml of 6M HCl and 5.0 ml of isooctane. The
upper layer (4 ml) was pipetted out into test tube
and 1.0 ml of cupric acetate pyridine was added.
The free fatty acid dissolved in isooctane was
determined by measuring the absorbency of
isooctane solution at 715 nm. Absorbances reading
were taken for triplicate on each sample. Lipase
activity was determined by measuring the amount
of FFA from the standard curves of oleic acid.
One unit of lipase activity (U) is defined as the
rate of enzyme, which liberated 1 µmole of free
fatty acid in one minute at standard assay
condition.
Statistical analysis

For statistical analysis, standard
deviations for each of the experimental results
were calculated using Excel Spreadsheets, with
Microsoft Excel software11.
16S rDNA sequence identification and
phylogenetic tree analysis

Genomic DNA extraction was used as a
template to perform PCR amplification for 16S
rDNA identification with a set of universal
primers that highly conserved among prokaryotes
and could amplify 1500bp as described by Rahman
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Fig. 2. The 16S rDNA nucleotide sequence from isolate no.14 with accession no EU 311720

irradiation. Meanwhile, the lipase producers that
cultured on the Victorian agar blue was appeared
blue in color around it colonies due to change of
the blue indicator via the fatty acid formation
(Figure 1c).
Gram-staining

The positive colonies were isolated and
subsequently stained in order to determine
bacteria gram’s classses. Out of 8 isolates selected,
5 isolates appears red or pink in color which
means gram-negative and 3 isolates appears blue
or purple in color which means gram-positive
bacteria. Changing in color of gram-positive
bacteria was because of it retained the crystal
violet, whereas gram-negative bacteria lost their
crystal violet and become colorless. The safranin
solution act as a counterstained by coloring the

gram-negative bacteria into pink or red in color
and leaves the gram-positive bacteria in dark
purple or blue in color13.
Assays of lipases activity

The result as shown in Table 1 was
obtained from the standard curve of FFA equation.
The lipase production was assayed according to
Kwon and Rhee (1986) method. Based on this
result, isolate S14 exhibited highest lipase
production (6.404 U/ml) if compare with other
isolates. We believed that this lipase produced
significantly high activity as compared to other
wild type lipases 11,14,15,16.
16S rDNA identification and phylogenetic tree
analysis

16S ribosomal DNA was employed for
identication of isolate no S14. The 16S rDNA

CGCTGGCGGCGTGCCTAATACTTGCAAGTCGAGCGAACAGAGAAGGAGTTTGCTCCTTTG  72

ACTTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTACCTTATAGTTTGGGATAACT  132

CCGGGAAACCGGGGCTAATACCGAATAATCTGTTTCACCTCATGGTGAAATATTGAAAGA  192

CGGTTTCGGCTGTCGCTATAGGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACG  252

GCTCACCAAGGCGACAATGCGTACCCAACCTGAGAGGGTGATCGGCCACCCTGGGACTGA  312

AACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGGCGAAAGC  372

CTGATGGAGCAACGCCGCGTGAGTGAAAAAGGATTTCGGTTCGTAAAACTCTGTTGTAAG  432

GGAAAAACAAGTACAGTAGTAACTGGTTGTACCTTGACGGTACCTTATTAAAAAGCCACG  492

GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATT  552

GGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCG  612

TGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGATAGTGGATTTCCAGGTG  672

TAGCGGTGAAATGCGTAGGAGATTTGGAGGAACACCAGTGGGCGAAGGCGACTATCTGGT  732

CTGTAACTGACACTGAGGCGCGAA-GCGTGGGGGAGCAA-CAGGATTAGATACCCTGGTA  790

GTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGG-TTTCCGCCC-T-A-TGCTGCAG  846

CTA-CGCAT-A-GCACTCCGC-TGGGGA-TACG-TCGCA-GACTGA--CTCAA-GGA-T-  894

GACGGG   900
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constructed on the basis of comparison of the 16S
rDNA sequence of this sample with 16S DNA
sequence of Bacillus sp. that available in the
GenBank database. It evidenced a high degree of
homology (95%) with the majority of Bacillus sp
including stain B-23288, B-23286, B-23282, B-
23284, BD-111, LYB, LLD and other sp of
Bacillus such B. fusiformis,  CO64 and B.
sphaericus strain PLC-5. The result indicated that
S14 (SAMPLE2007) was slightly distances from
other Bacillus sp.

CONCLUSION

We have sucessfully isolated lipase
producer bacterium from marine environment.
This bacterium showed significantly high
homology to Bacillus sp. Based on this result, we
conclude that lipase producer in thus study is
Bacillus sp. Further on going study will be based
on isolation of lipase gene by using a molecular
biology tools approach and also to characterize
this lipase based on its properties.
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