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ABSTRACT

Production of extracellular lipase in submergedtatg of Bacillus licheniformis has been investightBacterial

Lipase producers were isolated from industrial otjen of gas station. One of the sixty isolateaistrexhibited a
higher lipase activity was selected and identifiaded on their morphological and biochemical chéeastics. The
effect of incubation time, medium pH, temperataaebon source and nitrogen source for the lipasedpiction was
studied. The lipase production was maximum at ptér@perature 40°C and incubation time 48 hourshgylipase
producing bacteria Bacillus licheniformis. With &lected carbon source, olive oil and glucose wariable

substrate to maximize lipase production (1.5 U/mbe optimized concentration of olive oil and glseavas 1%
and 1%, respectively. The effect of nitrogen soorcépase production indicated that the yeastasttwas suitable
substrates for accelerating lipase production (1U¥vl).
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INTRODUCTION

Lipases or triacylglycerol acyl ester hydrolasescarboxylesterases that catalyze both hydrolysissgnthesis of
esters formed from glycerdipases can hydrolyze long chain water-insolubiglycerides into diglycerides,
monoglycerides, glycerol and fatty acids [1-2]. &$@s are ubiquitous enzymes which are widely Hisd in
plants, animals and microbes [3]. The ability gbakes to perform very specific chemical transfoionat
(biotransformation) has made them increasingly fmpin the food, detergent, cosmetic, organic sgsi and
pharmaceutical industries [4-5\ wide range of microorganisms (bacteria, fungi amést) can produce lipases
with different enzymological properties and sultstigpecificities [6]. In particular, lipases froomfi are important
in industrial applications [7]. A relatively smallaumber of bacterial lipases have been well studiempared to
plant and fungal lipaseglicrobial lipases have gained special industrit¢r@ion due to their stability, selectivity,
and broad substrate specificity [8-9]. Microbiakzgmes are also more stable than their corresporulang and
animal enzymes and their production is more corargrand safer [10].

Many microorganisms are known as potential produiogextracellular lipases, including bacteria,steand fungi
[11]. A variety of extracellular lipases of bactdriorigin with different properties and specifiesi have been
described and characterized. Extracellular lipase vgolated from many different bacterial speciasjuding
Bacillus [12]. Microbial lipases are mostly extrligkar and their production is greatly influenceg medium
composition besides physicochemical factors suctemperature, pH, and dissolved oxygen. The mactof for
the expression of lipase activity has always begponted as the carbon source, since lipases aneibld enzymes.
These enzymes are generally produced in the preseh@ lipid such as oil or any other inducer, sach
triacylglycerols, fatty acids, hydrolysable estdrgieens, bile salts, and glycerol [13-14]. Howewdirogen sources
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and essential micronutrients should also be cdyefidnsidered for growth and production optimizatid@he
objective of this study was the production of lipasy Bacillus.spand the optimization of the temperature, pH
conditions, carbon sources and nitrogen sourceslf@ining higher lipase activity

EXPERIMENTAL SECTION

Microorganism

Total 16 bacterial isolates were screened outpasd producer from several locations. The bactesgéte used in
present investigation designated as BH1, was odddafrom industrial rejection of gas station. It wdentified as
Bacillus licheniformis based on morphological and biochemical properties.

Screening for lipase Producer

The bacterial isolates were obtained by suspenttieg/arious samples in medium containing (%v/v)syextract
0.1; NaCl 0.25; MgS04.7H20 0.05; CaCl2.2H20 0.03HRO, 0.07 ; KHPO, 0.03 (pH 7) and olive oil 1.0
(%v/v). All the isolates were grown at 37°C for Bdwith agitation (100 rpm). Efficient lipase produs were
screened out by estimating the enzyme activitie24ath. The lipolytic activity of each bacterial atr was
determined by titrimetric method. The strain witle higher activity was used for further study.

Lipase assay

The crude enzyme used for assay was the culturth bifter separation of cells and particles. Theysre was
normally stored at@dC until used. Lipase activity was measured byrartétric methodolive oil emulsion method)
[15]. One unit of enzyme activity is defined as #mount of enzyme required to liberate 1 umol afieajent fatty
acid under the standard assay conditions

Lipase Enzyme production

The composition of production medium used in thiglg was: (% w/v) yeast extract 0.1; NaCl 0.25; \giS/TH20
0.05; CaCl2.2H20 0.01; KPQO, 0.07 ; KHPO, 0.03; olive oil 1.0 (%v/v) ; pH 7.0. Overnight tules were
suspended in 5ml of sterile deionised water and asethe inoculum for pre culture to obtain aniahitell density
to adjust the turbidity of 0.5 McFarland standar8sibmerged microbial cultures were incubated in 5@0
Erlenmeyer flasks containing 100 ml of liquid medion a rotary shaker (100 rpm) and incubated aC3&fter 72
hours of incubation, the culture was centrifuged@®@000 rpm for 20 min at 4°C and the cell fregurel supernatant
fluid was used as the sources of extracellular ew@zyThe lipase activity in the supernatant wasrdeteed by the
titrimetric method.

The effects of various factors like inoculums sizarbon sources, nitrogen sources, pH an temperaturthe
production of lipase were studied while optimizataf the medium.

Optimization of Media Ingredients for lipase Produdion

Effect of carbon sources on lipase production

The effect of carbon sources on lipase productias tested by using five different carbon sourcamely soy bean
oil, tween 80 and tween 20. They were tested iddizily by replacing the olive oil present in thesadlamedium at
the concentration of 10 g/L. Then the maximum ergygroducing carbon source was further optimizeddrying
its concentration (5, 10 and 50 g/L). In addititire combination of olive oil with glucose was alssed

Effect of nitrogen sources on lipase production

To test the effect of nitrogen soura@slipase production, tri different nitrogen soweseich as yeast extract, casein,
and urea were used. They were individually testeteplacing the yeast extract present in the basalium at the
concentration of 1 g/L.

Optimization of Physical Parameters for lipase Prodction
The effect of pH and temperature of the fermentati@dium for lipase production was performed byiey pH of
the medium from 5 to 9 whereas the other parameters unaltered. For selection of optimum tempeeator the
production of lipases, the temperatures varyingnfrd0 °C to 60°C were selected by keeping the reimgin
parameters same.

RESULTS AND DISCUSSION

Screening lipase producer

Among the total 16 bacterial isolates, six potdrdieains were screened out as potentialwas desidgres BH1,
gave high lipolytic activity among all 6 bacterigblates (Fig.1). The fu isolate BH1 was identifiaslBacillus
licheniformis based on morphological and biochemical characiesist
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Effect of carbon sources on lipase production

The production of lipase was more significant ittune medium added with lipids as the carbon sotiie@ in the
culture medium without lipids. It was demonstratédt the lipase activity is induced by the preseatdipid
substrates in the medium. Extracellular lipase petidn by different microorganisms on lipids hagmhextensively
reported[16]. Among the different carbon sourceslisd, maximum enzyme production (Table 1) was withe
oil at 1% after 48h.

Different behavior was observed for the lipase potidn in the presence of two carbon sources: glei@nd olive
oil. The best lipase activity, 1.5 IU/ml, was olid when olive oil and glucose were added to thdiume at 1 %
(Table 1)

Effect of nitrogen sources on lipase production

Different sources of nitrogen were tested in ortedetermine their influence on the synthesis péde. Yeast
extract (1g/l) produced maximum enzyme activity4{L.U/ml) (Table 2) among all nitrogen sources sddi
followed by urea and casein. Similar results weggorted for organic nitrogen source by Bacillus[1sf.
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Figure 1: Microbial screening of selected bacteriaisolates for lipase production using olive oil asarbon source. They were grown on
mineral salt medium with tested substrate (10 g/Land incubated at 37 °C for 24 h

Effect of pH on lipase production
As the pH plays an important role in all the biotad processes, so lipase production was testeinvi broad
range of pH (5, 6, 7, 8 and 9). The study of tHeatfof different pH reveals that the enzyme séaneis greatly

influenced by varying pH of the environment. Thexmaum enzyme was produced at pH 8 (0.83 U/ml) then

followed by pH 7 (0.65 U/ml) and minimum productiahpH 5 (Fig 2). The variation in the enzyme pretthn at
different pH value could be due to the strain siety.

Table 1: Production of extracellular lipase by Badlus sp on different carbon sources after 48 h

Carbon sources Activity lipolytic U/m
Olive oil (1%) 1.2

Soja oil (1% ) 0.9
Tween 20 (1% ) 0.6
Tween 80 (1% ) 0.4
Olive oil (0.5% ) 0.25
Olive oil (5% ) 0.7
Olive oil (1%) + glucose (1% ) 15

Olive oil (1%) + glucose (2.5%) 0.7

Olive oil 1% + glucose (5% ) 0.1

Cultures were grown in Erlenmeyer flasks 500ml aomnihg 100ml of medium (pH 8) with yeast extract%. at
40°C for 48 h.
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Figure 2 : Effect of pH on lipase activity
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Figure 3: Effect of temperature on lipase activity

Effect of temperature on lipase production

Temperature is a critical parameter that has todmrolled and it varies from organism to organidramperature
influences secretion of extra cellular enzymes bgnging the physical properties of the cell memératudies
conducted for the optimization of temperature shtives the bacteria produces lipase in wide rangemperature
from 20 °C to 60°C ( Fig 3 ).The lipase enzyme picetl at different range of temperature was fron2 @iml to
1.34U/ml. The optimum temperature for lipase enzypmeduction was at 45°C (1.34U/ml) and the enzyme
production was affected and decreased after inerebtemperature above 45°C to 60°C.Similar resak reported
that the maximum lipase production was at 45°C hyni¢ola lanuginosgl8].
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Table 2 : production of extracellular lipase by Baillus. sp on different nitrogen sources

Nitrogen sourceg  Activity lipolytic U/m
Yeast extract 1.47
Urea 0.24
Casein 0.13

Cultures were grown in Erlenmeyer flasks 500ml agrihg 100ml of medium (pH 8) with olive oil 1% agtlicose
1% at 40°C for 48 h.
CONCLUSION

The bacterial are important sources of bio-molecuigh biotechnological potential as enzymes. Trwapction of
extracellular lipase byacillus spwas optimized using an experimental design, as althe temperature, pH,
carbon sources and nitrogen sources of the activity
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