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ABSTRACT

The present study was aimed at optimization andfipation of lipase from Alcanivorax sp. GI-CMSTarbus
nutritional and physical parameters induce more darction of lipase production as 2g lactose (w/vp5h yeast
extract (w/v), 0.5ul olive oil (v/v), pH 8.0, Temgteire 50°C and incubation time 72h. The lipase wasfied by
75% (NH,),SQ, fractionation followed by simultaneous desaltingdaconcentrating by ultrafiltration, then
chromatography as DEAE-Cellulose and Sephadex @e€fSiltration. The molecular weight and activity the
enzyme were 42kDa as determined by crude ammonilphase, DEAE-Cellulose, and Sephadex G-75 gel
filtration through SDS and native polyacrylamidel gdectrophoresis. Detailed results on optimizatiand
purification of lipase are discussed here with.

Keywords: Alcanivoraxsp. GI-CMST1, lipase, optimization, purificatiomsnerged fermentation.

INTRODUCTION

Enzymes are proteins with highly specialized cai@lfiunctions, produced by all living organisms.[llipases are
produced by many microorganisms [3everal authors have reported the lipase - produciitroorganisms are
basically diversified in different environments liting marine environment [3[.he major advantage of bacterial
species present in the gut of fish can influeneehibalth, the robustness of the host and inducaatiular enzyme
production [4].Lipase - producing bacteria produce orange fluaeisbhalos around their colonies under UV light,
but lipase negative bacteria do not show orangedkcence upon UV irradiation [F]kanbi [6] evidenced that, the
lipases-producin®acillus species were identified by the conventional Graammsg technique, Biochemical tests,
and Biologic Micro- station system by using 16S #Rgene sequencing.

The lipases produced by the identified microbes threugh different culture conditions and it was sthp by
submerged culture [7Thowever, solid state fermentation method can aksaided for lipase production. Many
studies have been undertaken to define the optimialire and nutritional requirements for lipase durction by
submerged culture [8] Chartrain [9] reported tha tipase produced byseudomonas aerugino$dB5001 was
purified by using the three-step procedure, whictudes concentration by ultrafiltration, followbkg ion exchange
chromatography and gel filtration. This work regordn the isolation, optimization of lipase prodontiwith
different cultural conditions and purification gbdse secreted bdlcanivoraxsp. GI-CMST 1.
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MATERIALS AND METHODS

2.1.Microorganism and initial cultivation condition

The bacterium used in the current study was istlfxtam the gut of marinéish Sardinella longicepsollected from

the Colachal coast of Kanyakumari District, Tamddu. Totallyl3 different suspected strains were isolated based
on the maximum clear zone when streaked on RhodaBiagar plate supplemented with 1% olive oil. Singme
strain, i.e. Al performed the highest lipase praitur it was confirmed through the maximum zonenfation. The
16S rRNA sequence dflcanivoraxsp. GI-CMST 1 was compared with other similar baategroups by NCBI-
BLAST data base program and then it was depositddGBI data bank (Accession no: HM133642). Founded
the screening and identification results, the kpassitive strain Alcanivoraxsp. GI-CMST 1) was streaked on
Rhodamine B agar medium and incubated for 3 dagY#t. Then the lipase producing ability of theaistrwas
identified based on the formation of clear orang® laround the colony under UV light at 350 nm [5].

2.2. Lipase production by submerged fermentation

The medium optimization experiment was initiatedhwgulturing the candidate bacteriul¢anivoraxsp. Gl-
CMST 1) in lipase enrichment medium. The enrichnrmeeatlium contained (w/vpeptone - 0.5 g; ¥K1PO,- 0.15 g,
yeast extract - 0.2 g, NaCl - 1.0 g and pH 7.4. ieglium with a loopful of candidate bacterium wasubated at
37°C for 24 h at 150 rpm. After incubation, 5 mitiké enrichment culture was transferred into prtidnomedium
containing glucose : 0.5g ; yeast extract : 0.26tive oil : 0.22%l ; CaCk.2H,0 : 0.003g ; MgSQ7H,0O : 0.001g
and FeCJ.6H,0 : 0.05g. The production medium was then incub@teal shaker incubator (at 150 rpm) for 72h at
37°C. The cells were then harvested by centrifogadt 10,000 rpm for 30 min and the supernatantfurdiser used
for lipase assay.

2.3. Lipase assay and protein Measurement

Lipase assay was carried out by the method ofi$blg 10mMP-nitro phenyl palmitate as a substrate with slight
modification. The amount of lipase produced was suszd by usind?-nitro phenol standard graph. The protein
contents in the all the samples were estimatedlgwiing method [11] and for this sigma, the USAadg to use
bovine serum albumin was used as the standard.

2.4. Media optimization for lipase production

The selected bacterial strain was used for lipaselyction through supplying different chemical gpidysical
parameters such as different carbon, nitrogen ssurtriglycerides, different concentrations of Na@H,
temperature and incubation time.

2.5. Effect of different carbon sources on lipassdpction

The effect of carbon sources on lipase producti@s \wvestigated by using different carbon sourcamety
glucose, sucrose, fructose, maltose, xylose, aotbda. They were tested individually by replacihg tasal
formulated production medium at the concentratidhd (2%). The effect lipase production was deteediafter
72h of incubation by using assay method. Later, rtieximum enzyme- inducing carbon source was further
optimized by varying its concentration (0.5, 1.(5,2.0, 2.5 and 3.0 g).

2.6. Effect of different nitrogen sources on lippseduction

To test the effect of nitrogen sources on lipagelpction six different organic and inorganic niteogsourcesiz,
yeast extract, tryptone, peptone, ammonium nitrat¢assium nitrate and ammonium sulphate were uBkely
were supplied individually at the concentration®¥5¢g (1.5%) in the lipase production medium. THec¢ of
lipase production by these nutrients was determinfidr 72 h of incubation by assay method. Différen
concentrations of best nitrogen source i.e. 0.28),.75, 1.0, 1.25, 1.50, 1.75 and 2.0g wereietiut determine
the optimum concentration for maximum lipase praitgunc

2.7. Effect of different triglycerides on lipaseguction

The lipase production was accelerated by incorporaif different lipid sources namely olive oil, rlower oil,
palm oil, neem oil and coconut oil. They were sigiplat the concentration of 0.5ul (1%) in indivitlipase
production medium. Then the medium was allowed7@bh of incubation at 37 °C. After that, the lipgseduction
was estimated by assay method. The oil sourcesipirmgl maximum lipase were optimized by varying tHiedction
(0.1,0.2,0.3,0.4, 0.5, 0.6, 0.7 and 0.8ul).

2.8. Effect of different concentrations of NaCllipase production

As the bacterium was isolated from the gut ofrine fishSardinella longicepsso the NaCl is a very
important nutrient to maintain the osmo retjata problem . Due to its importance, various aamrations of
NaCl were tested for lipase production. The conatioihs tested were 1.0, 1.50, 2.0, 2.50, 3.0, ari4.0g. All
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these concentrations of NaCl were individuallpgied in the lipase producing basal medium andetifiect of
lipase production was determined after 72 h indobat

2.9. Effect of different pH on lipase production

The pH widely influences the growth and productaimmicroorganisms. Optimum pH for lipase productiwas
determined by using different pH ranges (3, 4,,5/,688 and 9) in the basal medium and inoculatati @iml of
Alcanivoraxsp. GI-CMST1 seed culture and allowed incubatioftetA72h of incubation, the maximum lipase
production was determined by assay method.

2.10. Effect of different temperature on lipasedurction

The effect of temperature was studied by incubativgtest bacterial strains at different tempeestuindividual
Erlenmeyer flasks (250 ml) containing 50ml of thas&#l medium was inoculated with 2 ml seed culture o
Alcanivoraxsp. GI-CMST1 and incubated over a period of 72difé¢rent temperatures (10, 20, 30, 40, 50, 60 and
70°C). After 48h incubation, the lipase productieas estimated from the culture supernatant by assdlyod.

2.11. Effect of different incubation time on lipgseduction

The incubation time is an important factor for ireduction of extracellular lipase Bycanivoraxsp. GI-CMST1

In the present study, 50 ml of individual basal medwas prepared. The contents of the flask wereedhiand
autoclaved at 12C for 15 min. Then 2 ml of seed cultur8l¢anivoraxsp. GI-CMST1) was inoculated in the
individual basal medium and incubated at diffetéant intervals (24, 48, 72 and 96 h) in a shaker5&x rpm. After
incubation, the lipase production was estimatedssay method.

2.12. Purification of Alcanivorax sp. GI-CMST Jdse

After 72h ofAlcanivoraxsp. GI-CMST 1 fermentation broth was filtered on atthan paper No. 1 to eliminate all
biomass. Benzamidine, a serine protease inhibitas, added to the fermentation broth to a final eotr@tion of 2
mM to prevent proteolytic degradation occurringidgrthe purification procedure. The filtrate wasitéuged at
10,000 rpm for 30 min at 4°C. After centrifugatioollect the supernatant and discarded pellet. Tdilenved for
precipitation with 75% ammonium sulphate fractiomat The precipitates were dissolved in 1 ml o&THCI buffer
(pH 7.2) and dialyzed (10 kDa dialysis membraneroight against 4 L of the 5mM Tris- HCI buffer (piR). The
dialysis sample was checked for enzyme activityal$ as protein content. 2 ml of dialysis samplesvapplied to
15 ml of preactivated DEAE -Cellulose column (Léngtf column 35 cm and length of packing 15 cm).eTh
enzyme was eluted with linear gradient of 50 mb @hM Tris-HCI buffer, pH 7.2 with a flow rate ofrél/2min. All
the fractions were checked for enzyme activity. @btve fractions were pooled and applied on Seph#&il75 for
separation of protein (Based on the size of theemdé). In the same buffer at a flow rate of 5Smif2riThen each
fraction was tested lipase and protein contentutindSpectrophotometric assay method Satedl., (2010) [12].

2.13. Determination of molecular weight and actteenpound of lipase protein by SDS and Native - PAGE
The Sephadex G-75 high lipase active fraction wederdhined the molecular weight Afcanivoraxsp. GI-CMST
1 lipase by 10% SDS-PAGE as described by Laem8i, A low molecular mass marker kit (Amersham) wasd
to determine the molecular mass. The gels weraestawith silver nitrate staining to reveal the pins. Lipase
active compound was determined through Non-denatalgacrylamide gel electrophoresis by using Sepkad-
75 high lipase active fraction Hiol [14]. After eteophoresis, the gel was taken out from two gfgages by the
help of distilled water and place into the shallstaining tank. Coomassie colloidal blue stainintution was
applied on the gel for 2h with slow shaking. Aféh added destaining solution. Then show the lipastére
compound it indicated the zone of inhibition in gresence of lipase protein presented area.

2.14. Statistical analysis
The results obtained in the present study wereestdyj to relevant statistical analysis using MiofbExcel 2007.
Tests for significant differences were analyzedhgsine- way analysis of variance (ANOVA).

RESULTS AND DISCUSSION

Most marine and estuarine organisms are commergatiduced a higher amount of lipases such as tiactengi,
and other microorganisms. Similarly, in the presgintly the selected bacterial strain was isolateoh fthe gut of
marine fishSardinella longicepsisind the strain was screened for lipase produciilgyabn Rhodamine B agar
plate (Figure 1). The bacterial strain was produgexhge color clear zone after 72 h of incubatioden the UV
light at 350 nm and it was due to the hydrolysislkofe oil. Similarly, [15] had evidenced that thgase producing
vibrio Sp.-A was isolated from the gut of Tripod fish.dacordingly Rhodamine B agar, the straind/ofischeri
showed 12 mm of orange halos around the bacteriahies at the 10- day incubation [16].
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Figure. 1: Screening ofAlcanivorax sp. GI-CMST 1 for extracellular lipase productionon Rhodamine B agar

Based on the morphological, physiological, biocleahtharacteristics the candidate bacterial straia identified
asAlcanivoraxsp Further, the BLASTsearch of the 16S rRNA of the candidate strain €ib998% similar identity
with that of FJ937898Alcanivoraxsp.LS45. Then the sequence of the candidate bactrah Alcanivoraxsp.
GI-CMST 1was submitted to GenBank in NCBI data base undeattession no HM133642 (Figure Phe same
[17] had reported that the confidence level (99%ntdy) was also identified a&eromonassp. EBB-1 found in
other species includingeromonas veronistrain YA090911 (accession no. GU735964Agromonassp. MK2
(accession no. GU566308.1).

6 HMT71260 Alcusaivorax sp. M2 ISE
[ _|: AT L261 Afeanivonesgp MEISC
MI71262 Alexsivorms sp, MEISD
¥ S T ip GLCMST 1

% ‘: 708 Aleanivora sp. L85
NS Aleaiivoniee sp
10— JFE0HY Psewdononas . M2
L Fobdpass Prenidonanas sp. JCHP 1767

10 I:JF 70904 Stveptococcus sp. GH20H1)
JFT09500 Steeptococcus sp. BRI
0% FMO327%6 Seaphylococeus sp MILHES
—E JNS93 Stapylacurcus sp. seniOfB
0 ————————JN222032 Buciltus thuringiensis strain CAST-MSU-4PL2
9% JN22931 Bacifies sp, CHST-ASU-4PL1
_|:JF9070H Bucilius cerens strain WSV 45

Figure.2: Identification of Alcanivorax sp. GI-CMST 1 by using 16S rRNA through phylogenetic construction
e — Candidate strain &lcanivoraxsp. GI- CMST 1

9

1

L]

The carbon source is an important substrate forggngroduction in microorganisms. Among the carlsonrces
tested, lactose has the highest influence on manitipase (286.40 U/ml) production than others. (€ab. The
one -way ANOVA for the data on lipase productionaaunction of variation due to different carborusmes is
statistically more significant (F = 960224; P< QP Among the different concentrations (0.5 to ) ®f lactose
tested, 2.0 g was the optimum concentration toyrednaximum lipase activity (186.97 U/ml) (Figune Bhe one
way ANOVA for the data on lipase production as action of variation due to different concentratiminactose is
statistically more significant (F = 517074; P< @QR Similarly, [18] who reported that the lactdsgs maximal
enzyme production 29.32 UriLat 2% concentration byEnterobacter agglomeranshrough submerged
fermentation.
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Table 1: Efferent of different carbon, nitrogen souces, triglycerides and different concentration ofNaCl on lipase production by
Alcanivorax sp. GI-CMST 1

S. Carbon Lipase Nitrogen sources Lipase Lipase NacCl Lipase

No | sources (19) production (0.25g) production Different production (9) production
(U/ml) (U/ml) Triglycerides (5ul) (U/ml) (U/ml)

1 Glucose 116.86+ 0.0572 Peptone 96.530 Olive oil 461.71 = 0.5 170.41 =
0.1715 0.2449 0.1715

2 Sucrose 225.34+ 0.049D Casein enzyme 112.94 + Sunflower oil 66.459 + 1.0 171.24 +
hydrolysate 0.0163 0.0114 0.0980

3 Fructose 200.25+ 0.0898 Yeast extrac 625.30 4 Palm oil 73.977 + 15 187.66 +
0.1633 0.1723 0.2694

4 Maltose 160.73+ 0.098( Ammonium 138.50 + Neem oil 65.306 + 2.0 200.34+
nitrate 0.1633 0.0841 0.0980

5 Xylose 236.23+0.0894  Potassium nitrgte 81.864 + Coconut ail 108.24 + 25 259.61 +
0.1731 0.0163 0.2531

6 Lactose 286.40+ 0.0980 Ammonium 72.824 + Control 8.3017 3.0 166.58 =
sulphate 0.1731 0.0826 0.1143

7 Control 172.53+ 0.0653 Control 48.934 + - - 35 154.22 +
0.2547 0.0898

8 - - - - - - 4.0 150.90 +
0.2449

9 - - - - - - Control 92.794 *
0.1813

Lipase production (U/ml)

Figure.4: Effect of different concentration of yeasextract on lipase production byAlcanivorax sp. GI-CMST 1
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Figure. 3: Effect of different concentration of ladose on lipase production byAlcanivorax sp. GI-CMST 1
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Table 1 provides the effect of different nitrogesuces on lipase production B®lcanivoraxsp. GI-CMST 1.
Among these sources, high lipase production wasrgbd in organic nitrogen source yeast extract @2%/ml).

The one- way ANOVA for the data on lipase produttés a function of variation due to different nifem sources
was statistically highly significant (F = 2793288;< 0.0001). Among thdifferent concentrations of yeasktract

tested, 1.25 g (2.5%) was found to be an optimuproguce the highest amount of lipase (1193.14 J(Rigure

4). The one-way ANOVA for the data on lipase producti@na function of variation due to different cortcation

of yeast extract was statistically very much siigaifit (F = 1766064; P < 0.0001). This finding wapgorted by the
studies of [19] documented that, the maximum lipaseluction (186.9 U/L) was obtained in 0.1% yeasdract

supplement medium b9seudomonas aerugino8F S-2 through submerged fermentation.

Lipid- induced lipase production b4lcanivoraxsp. GI-CMST 1 was investigated by the additionipids to the
culture medium. The lipase production in lipid sigpmpented medium gave better production than theralon
medium. In generalAlcanivorax sp. GI-CMST 1 lipase preferred natural triglycesideompared to synthetic
triglycerides. It hydrolyzed all tested triglyceesl with the highest degree of affinity to olive ¢#61.71 U/ml)
(Table 1). The one-way ANOVA for the data on lipge®duction as a function of variation due to diffiet
triglycerides was statistically very significant €3154678; P < 0.0001). Among th#dferent volume of olive oil
tested, 0.5ul was found to be an optimum to prodibeérighest amount of lipase (331.51 U/ml) (FigblyeThe one
-way ANOVA for the data on lipase production asiaction of variation due to a different volume dive oil was
statistically highly significant (F = 56109; P <0001). This study gives significant results anevés correlated
with the studies by [20] reported that the olivé las significantly influenced lipase production tmermophilic
BacillusspLBN4.

400 -
350 -
300 -
250 -
200 -
150 -
100 -
50 -
0 -

Lipase production (U/ml)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Different volume of olive oil (ul)

Figure.5: Effect of different volume of olive oil o lipase production byAlcanivorax sp.

GI-CMST1

NaCl is an important nutrient factor in fermentatistudies with marine organisms. The effect of NaCl
concentration on lipase production Bicanivoraxsp. GI-CMST 1revealed that 2.5g (5%) NaCl was the suitable
concentration to produce more amount of lipase .@b%/ml) (Table 1). The one- way ANOVA for the dain
lipase production as a function of variation dudifferent concentration of NaCl was statisticajland significant

(F = 118701; P < 0.0001). This study supports ttewipus findings of [21] reported that, the lipgseduction by
halophilic bacteriunBtaphylococcus epidermidi¥hey observed the lipase production by this paldr bacterium
was high at the optimized culture concentratiof.8f- 4 M NaCl (14-16%).

The effect of media pH on lipase production Alcanivorax sp GI-CMST1 is given in Table 2. The lipase
production was maximum (260.07 + 0.0245 U/ml) &ahhe pH 8. The one - way ANOVA for the data opake
production as a function of variation due to difier pH was statistically very significant (F = 55390225; P <
0.0001). Similarly,[22] were documented that theximam (12.15 Eu/ml) lipase production was obtairetd
required pH 8 in basal medium for 48h incubatiorStaphylococcusp. Lp12 through submerged fermentation.
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Table 2: Effect of different pH, temperature and ircubation time on lipase production byAlcanivorax sp. GI-CMST1

S.NO Different Lipase production Different temperature| Lipase production | Different incubation| Lipase production
pH (U/ml) (°C) (U/ml) (h) (U/ml)

1 3 7.425+ 0.1733 10 100.54+ 0.0327 24 66.459 + 0.1886
2 4 34.129 + 0.1739 20 112.94+ 0.0082 48 186.32 + 0.1714
3 5 40.171 + 0.0245 30 122.95+ 0.0163 72 244.16 + 0.0244
4 6 40.909+ 0.2474 40 123.717+ 0.0287 96 152.84 + 0.3429
5 7 130.19+ 0.0327 50 129.09+ 0.1203 - -
6 8 260.07+ 0.0245 60 67.059+ 0.0041 - -
7 9 115.67+ 0.2613 70 60.325+ 0.0057 - -

Each value is the Mean + SD of triplicate analysis

The effect of different temperature on lipase paidn by Alcanivoraxsp GI-CMST1 is given in Table 2. The
lipase production was maximum (129.09 + 0.1203 Y/&@°C. The one way ANOVA for the data on lipase
production as a function of variation due to difer temperature was statistically very significgft =
658096.1464; P < 0.0001). Similarly, [23] were nepd that the maximum lipase production (12.8 EYywas
observed at 50°C bicinetobacter baylyihrough response surface methodology (RSM).

The incubation time is an important factor for fireduction of extracellular lipase #icanivoraxsp GI-CMST1.
The maximum lipase production was observed onédkersl and third day (72h) depends upon strainb@srsin
Table 2. In the present study, maximum (186.32# D4 U/ml) lipase production was achieved duringh7af
incubation byAlcanivoraxsp. GI-CMST1. The one - way ANOVA for the data grase production as a function of
variation due to different incubation time was istitally very significant (F = 320662.61; P < 00Q(). Similarly,
[24] accepted that the maximum (925 U/g) productibdipase in coconut cake supplemented mediunr &
(3days) of incubation through solid sate fermentatiyCandida rugosa.

The purification of lipases, independent of theyene source, has a restricted capacity to improeestecific
activity, reaching a maximum of 5 times the init@lud®®. Enzyme activity was found in supernatant up t&675
saturation. Among the result of lipase activity gmdtein content was 24576 U ah@l9 mg/ml, its specific activity
was 22.26 U/mg and purification fold 15 respectiv€lable 3). Similarly, [14] evidenced that the @euMucor
hiemalis f. hiemalidipase was obtained 17 fold purification and 47 G/specific activity by the treatment of 75%
ammonium sulfate precipitation.

Table 3: Purification of Alcanivorax sp. GI-CMST 1 lipase

S.NO | Purification step| Lipase activity Protein Total lipase | Total protein | Specific activity Purification Yield
(u/ml) content (9)] (mg) (U/mg) fold (%)
(mg/ml)

1 Crude lipase 254+ 17.96 104+ 4.08 14016 + 9984+ 57.1 1.40+0.20 - 100 +
36.7 0.00

2 Ammonium 256+ 28.58 109+ 16.33] 24576 £| 1104+16.3 22+ 4.90 15+4.08 150 4
sulphate 40.8 4.90

precipitation

DEAE- 295+ 32.66 114+ 20.41 28320 £| 1094+ 8.16 25+ 6.53 18 +8.16 180 4

3 Cellulose 44.9 6.53
column

4 Sephadex G-75| 386+ 45.72 143+ 24.49 37056 £| 1372+40.8 27+ 8.16 19+12.2 190 4

chromatography| 48.9 8.16

Each value is the Mean + SD of triplicate analysis

Alcanivoraxsp. GI-CMST1 DEAE - Cellulose elution fractionsG05M NaCl) which showed maximum enzyme
activity (28320 U) was pooled and lyophilized tancentrate the sample. Protein was concentrated 4ant/ml
and its purification fold was 18 after IEC (Figafd Table. 3). It was stored at 4°C until loadm@PC. Likewise,
the strategy was adopted by [26] with 42.99 foldiffnation by ion exchange chromatography using [BEEA-50
for lipase fromP. aeruginos@seA. And the Sephadex G-75 column nine elutioctifras which showed maximum
lipase activity 37056U, protein 143 mg/ml and paéfion fold 19 was collective b&lcanivoraxsp. GI — CMST 1
(Figure 7 and Table 3). In the same waysarium oxysporurtipase was occurred 302.2 U/mg specific activitg a
41.4 fold purity was observed after filtration oé@hadex G-75 [27]The purified enzyme was represented by a
single band corresponding to a molecular weight Epake active compound (Clear zone) of about 42K&a
revealed by SDS and native PAGE analysis (Fig.9X0)d Likewise,[28] reported that the molecularigie and
activity of lipase (Clear zone formation) froltucor sp. strain isolated from palm fruit was 42KDa by SDSlan
native PAGE.
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94.4 kDa

66 kDa

43kDs
42kDa

29 kD¢

20.1kDa

14.3 kDa

(1 @) G @ 6

Figure. 6: Sodium dodecyl sulfate-polyacrylamide deelectrophoresis pattern of purified lipase

SDS-PAGE was conducted in 10% gel. Lane 1. Crudepls Lane 2: 75% ammonium sulphate precipitated
sample, Lane 3: DEAE —Cellulose fraction samplend.d: 42 kDa Purified lipase from Sephadex G- 7lbroa
fraction; Lane 5: Protein molecular weight markers

94.4 R e Smmm—

66 ~—

42kDa Lipase active
compoun

20.14—

143 ~—

(1) 2)

Figure. 7: Native-polyacrylamide gel electrophores pattern of purified lipase.

Native -PAGE was conducted in 10 % gel. Well 3546 showing clear zone was indicated for 42 kpade
activity from crude, 75 % ammonium sulphate, DEAEH#@ose and Sephadex G- 75 column fraction sample

CONCLUSION

The lipase producing strain was isolated from thé @f marine fishSardinella longicepsThe obtained results
showed that the medium composition for lipase petidn was lactose 2g, yeast extract 1.25g, oliv®.6iul, NaCl
2.5g, pH 8.0, temperature 50°C and incubation fi@te The purification of lipase by using ammoniuniphate at
75% saturation showed the high total activity (218), DEAE - Cellulose (28320U) and Sephadex G-7888U).
The molecular weight and activity of purified ligaprotein were 42KDa. This alkaline and thermo Istdipase
were mainly used in many fields especially detergentiles, food and pharmaceutical industries.
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