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The bacteria isolated from soil and screened for lipase by spirit blue agar medium.
Among the isolated bacterial strains, one strain (BK-L40) was exhibited higher clear zone
(higher lipase activity). Further, the selected strain was identified as Bacillus sp. based
on the morphological and physiological characteristics and the 16S rRNA sequencing.
The highest production of enzyme was obtained in medium supplemented with 1% lactose
as carbon source in LB broth on 48 h of incubation. The lipase activity was decreased in
all the tested lipase inducers, but the activity was completely nil in the case of Tween 80.
This result confirmed that the carbon source is able to stimulate and the lipid source is

repressed the synthesis of lipase.

Key words: Bacillus, screening, lipase, optimization.

Lipases are triacylglycerol
acylhydrolases (EC.3.1.13) that catalyze the
hydrolysis of triacylglycerol to glycerol and fatty
acids (Sharmaet al., 2001). Themicrobial lipases
have increased a great deal of attention due to
their potential uses in industries (Macrae and
Hammond, 1983). Particularly, the bacterial lipases
have wide applications in various industries such
as food, detergent, cosmetic and pharmaceutical
(Jaeger et al., 1994; Gupta et al., 2004). The
microbial lipases have gained importance due to
their easy cultivation, low cost of extraction, pH
and thermal stabilities and substrate specificity
compared with plant and animal lipases (Lawson
etal., 1994).

The production of Ilipase by
microorganismsis generally influenced by media
composition, incubation time, pH, temperature,
carbon sources and lipase inducers. In
biotechnological enzyme production process,
even small improvements have been significant
for commercial success. The bacterial lipases are
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induced into the medium which contained proper
lipid sources (Sharmaet al., 2001). However, afew
investigators have reported that the lipase activity
was repressed when the presence of lipid source
into the medium by Pseudomonas aeruginosa EF2
and Acinetobacter calcoaceticus (Gilbert et al.,
1991; Mahler et al., 2000). Theextracellular lipase
was previously isolated from different species of
Bacillus (Ertugrul et al., 2007; Takac and Marul,
2008). The present report was carried out by the
isolation, screening and identification of a new
lipase producing bacteria. Further, the optimization
was carried out for the production of higher level
of extracedllular lipase.

MATERIALSANDMETHODS

Isolation and screening of lipase producing
microor ganisms

The bacteria were isolated from soil
contained detergent waste (South Korea) and
screened for the production of lipase using spirit
blue agar containing lipase reagent (Marshall,
1992). Briefly, the bacteriawere streaked onto spirit
blue agar (Tryptone, 10 g/l; yeast extract, 5 g/l;
agar, 20 g/l; spirit blue, 0.15 g/l; lipid reagents-
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containing amixture of tributyrin and Tween 80, 30
ml/l; pH, 6.8). The selected strain was maintained
on LB agar plates at 4 °C and stored at -80 °C in
glycerol.
I dentification of the selected strain

Thebacteria strain BK-L40wasidentified
based on morphological and biochemical
characterization. The identification was further
confirmed by the 16S rRNA gene sequencing
method. The 16S rRNA gene sequence was then
compared with sequences available in the
nucleotide database by using the BLAST algorithm
at the NCBI (www.nchi.nim.nih.gov).
Lipaseassay

Lipase activity was assayed
quantitatively using 4-nitrophenyl palmitate asthe
substrate according to the method described by
Winkler and Stuckmann (1979). In brief, 10 ml of
isopropanol containing 30 mg of 4-nitrophenyl
pa mitate (pNPP) was mixed with 90 ml of 0.05M
phosphate buffer (pH 8.0) containing 207 mg of
sodium deoxycholate and 100 mg of gum arabic. A
total of 2.4 ml of freshly prepared substrate solution
wasthen pre-warmed at 37 °C and mixed with 0.1 ml
of enzyme solution. After 15 min of incubation at
37 °C, the absorbance was measured at 410 nm
against an enzyme free control. One enzyme unit
was defined as 1 pumol of 4-nitrophenol
enzymatically released from the substrate (ml/min).
Effect of different culture media on lipase
production

The following culture media were used
for optimization studies with the compositions :
(2) Nutrient broth: NaCl, 5 g/l; peptone, 5 g/l; beef
extract, 3g/l; (2) LB broth: tryptone, 10 g/l; yeast
extract, 5 g/l; NaCl, 10 g/l. For the production of
lipase, an Erlenmeyer flask (250 ml) containing 50
ml of medium was inoculated with fresh culture.
Theinoculated flaskswere then incubated at room
temperature with constant shaking at 180 rpm. The
cell-free supernatant was recovered by
centrifugation (10,000 rpm, 10 min at 4 °C) and the
clear supernatant was used to determine the lipase
activity.
Effect of different carbon sources and lipase
inducerson lipaseproduction

The production of lipase was evaluated
in different carbon sources (1%) such as glucose,
sucrose, maltose, lactose, and corn starch. The
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carbon sources were sterilized separately and then
aseptically added to the autoclaved medium. The
following substances were used aslipase inducers
(1%): Oliveail, soybean ail, tributyrin and Tween
80. Medium that contained without lipase inducer
was used as a control.

RESULTSAND DISCUSSION

I solation and identification of lipase producing
bacteria

The bacteriaisolated from soil and were
screened for extracellular lipase by spirit blue agar
medium. Among the different bacterial strains, one
strain (BK-L40) wasexhibited higher clear zone, its
indicating the higher lipase activity. Further, the
selected strain was identified based on
morphological, physiological and biochemical
characterizations. Theresults showed that the BK -
L40isgram positive, aerobic and spherical shape.
The preliminary identified bacterial strain was
further confirmed by 16S rRNA sequencing.
Approximately, 1379 bp sequences was obtained
from BK-L40 and aligned with other 16S rRNA
sequences available in GenBank database. The
phylogenetic tree was constructed using the
nei ghbor-joining method only with the culturable
Bacillus species (Fig 1) and the phylogenetic
analysisindicated that the strain was showed close
seguenceidentity (99%) to Bacillus sp. PCWCSI7
(NCBI accession No. GQ284382). The data of the
16SrRNA sequenceisavailablein GenBank under
the accession number FJ999624.
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Fig. 1. Effect of different culture media on lipase
production
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Production of extracdlular lipase
Effect of different culture media on lipase
production

All of the microorganisms have own
nutritional and physico-chemical requirementsfor
their growth and enzyme production. Of the two
different media tested, the highest lipase was
obtained in LB broth on 48 h of incubation (Fig. 2).
Theenzyme activity wasdeclined after 48 h dueto
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the nutrient depletion or feed back inhibition. The
optimum incubation period was maintained
throughout the optimization studies. This
incubation time was similar to other study (Kiran
etal., 2008).
Effect of different carbon sources on lipase
production

Among the different carbon sources
tested, the highest lipase activity was detected in
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Fig. 2. Phylogenetic tree based on the 16S rRNA gene sequence generated using the neighbor-joining method
showing the relationships between the strain BK-L40 and other related Bacillus species

the case of lactose (Fig. 3). The other carbon
sourceswere produced lipasein descending order:
sucrose> maltose> corn starch > glucose. Similarly,
Joseph et al. (2006) have reported that the lipase
production wasimproved after addition of lactose
into the medium by Staphylococcus epidermis. The
utilization of the particular carbon source for
microbial growth and enzyme synthesis were
varied from microorganism to microorganism.
Effect of different lipase inducers on lipase
production

Of the different lipase inducers, the

enzyme activity was decreased in al the tested
lipase inducers compared than control (lactose).
However, the enzyme activity was completely nil
inthe case of Tween 80 (Fig. 4). Joseph et al. (2006)
have reported that Tween 80 was poor induction
for lipase production in Saphylococcus epidermis.
In contrast, Tween 80 was reported to be the best
inducer for synthesis of lipase by Acinetobacter
sp. (Anbu et al., 2011). Many researchers have
reported that the lipase inducers were increased
theenzymeactivity (Gao et al., 2004; Joseph et al .,
2006; Anbu et al., 2011). Thisresult confirmed that
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Fig. 3. Effect of various carbon sources on lipase
production

thelactose act asacarbon source aswell asinducer
for lipase production.

In conclusion, thelipase producing strain
(BK40) was isolated from soil and identified as
Bacillus sp. Further, the culture conditions (media,
incubation time, carbon source and lipaseinducers)
were optimized for production of extracellular
lipases. The highest production was observed in
LB broth on 48 h of incubation and | actose (1%) as
the carbons source. About 1.5 fold of lipase activity
was increased in the optimized media compared
with non-optimized media. Thelipase activity was
improved by using carbon source and repressed
by lipase inducers.
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