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ABSTRACT

KEYWORDS

Lipase (Triacylglycerol acylhydrolase, E.C. 3.1.1.3) isone of thewell known
industrial useful enzymes as it can catalyze different reactions including
hydrolysis of triglycerides, transesterification and chiral synthesis of es-
ters under natural conditions. In the present study, the lipase enzyme
producing bacterial strainwasisolated from soil contaminated with ground-
nut oil and identified as Pseudomonas sps based on its morphological,
physiological and biochemical characteristics. The optimal parametersfor
lipase enzyme production were carried out by using different carbon and
nitrogen sources in the medium maintained at pH-7 through submerged
fermentation. Various chemical and physical conditions carried out in the
present study, Olive oil, Glucose and Ammonium sulphate were served as
best carbon and nitrogen sources for lipase production by Pseudomonas

sps grown at 30°C during 24h incubation period respectively.

Pseudomonas sps;
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Optimization;
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INTRODUCTION

Lipases or Triacylglycerol acylhydrolase (E.C.3.
1.1.3) arehydrolyticenzymesthet catayzereversibly the
cleavage of ester bonds of triglycerides. Lipasesare
uniqueserineesteraseswhosecataytic activity isgreatly
enhanced at the lipid-water interface, aphenomenon
known as“‘Interfacial activation”. Microbial lipases have
beenisolated, purified and biochemicaly characterized
fromavariety of microbia sourcesand it hasbeen com-
mon featurein many typesof yeast such as Geotricum
candidum, C.antartica, C.rugosa, and moulds such
asA.niger, A.oryzae, Pencilliumcycl opium, Rhizopus
miehe and bacterialike Chromobacteriumviscosunm?,

C.rugosa lipaseshave been termed of greet Sgnificance
for their diversebiotechnologica potentid®. Existence
of C.rugosalipaseisoforms has been reported by sev-
erd authord®9. They used astrain of C.rugosafor ex-
tracellular lipase production in submerged fermentation
(SmF) and solid state fermentation (SSF)19. Different
studieshave been carried out on the selection of lipase
production®®12, but theinformation availableonthefer-
mentation processisscanty. It wasreported that strains
of bacteriaand yeast screened, the generaPseudomo-
nas, Bacillus, Candida, Rhodococcus, and Saphylo-
coccus grow on thewaste oilsand produced lipolytic
activity. The highest producers of lipase were
P.seudomonas sps and P.aeruginosa*?.
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Based ontheversatilereaction propertiesof lipases
arewiddly usedinindustries such asfood, chemical,
pharmaceutical, detergent and organic synthes sindus-
tries'*1% and used ashiocatal yst in the synthesisof life
saving drugs*1”®. These include synthesis of
Nikkomycin-B, non-steroidal anti inflammeatory drugs
such as Naproxen, lbuprofen, Suprofen and
Ketoprofen, antiviral agent Lamivudineetc. They have
al so been used for the synthesis of antitumour drugs,
akaoids, antibioticsetc.[®. Duetothehighindustria
applicationsof lipase enzymean attempt was madein
the present study to isol ate prominent bacteria strain
and optimization of lipase production through submerged
fermentation by thebacteria strain.

MATERIALSAND METHODS

Collection of sample

Soil samplewas collected from the site contami-
nated with oil spilled from ground nut oil mill (ol refin-
ery) situated in Kurnool District, AndhraPradesh, In-
dia Thecollected soil wasair dried and preservedin
sterile polythene bag for further studies.

| solation and screening of lipolytic bacteria

Onegram of soil wassuspendedin 10 mL of sterile
distilled water to form 10%(w/v) suspension and the
same amount of this suspension wasinoculatedinto
theflask containing 50 mL of enrichment mediumfol-
lowingingredientsing/L (K ,HPO,-2.5,(NH,),SO,-
1.3,M@gS0,.7 H,0-0.5, Yeast Extract -0.5, filter ster-
ilized urea6.5 mL (200g/ L stock), and Oliveoil-20mL
and the medium pH was adjusted to pH 7.0 After au-
toclaving theflaskswereincubated at 30°C for 7 days
at 100rpm on rotary shaker. Thebacteria culturewas
isolated and mai ntai ned on nutrient agar medium.

Theisolated bacterid culturewas screened onmini-
mal medium (MM).Accordingtothis1 %( v/v) refined
oliveoil’ tween-80 and tween-20 are added to the mini-
mal medium. Themedium containsfollowingingredi-
ents, for 1 liter of medium, 200mL of 5X minimal salt
solution, 800mL of water and 159 of agar. After auto-
claving, 2mL of 1M MgSO, (sterilefiltrated), 0.1mL
1M CaCl, (dterilefiltrated) and 20mL of 20% glucose
(sterile filtrated) (carbon source) solution added to
media. 5X minimal salt solution containsfollowingin-

gredients (g/L) 64- Na,HPO,-7H,O, 15- KH,PO,,
2.5- NaCl and 5- NH,Cl (nitrogen source) autocl aved
at 121°C, 1 bar for 15 minutes.

Thelipolytic activity of Pseudomonasstrainwas
screened on Minima Medium agar containing 1% high
refined oliveoil (v/v) and fluorescent dye Rhodamine-
B (0.005%) (Dissolveindistilled water and steril efil -
trated). Orange-col ored fluorescent halosaround lipase
produci ng col oniescould be seenwhentheseagar plates
wereexposed to UV light at 350nm.

Extracellular protein estimation

Thetotd extracelular protein content wasmeasured
by the method of Lowry 9 using Bovine serum abu-
min asstandard.

Assay of lipase enzyme

Extracellular lipase activity wasmeasured in cul -
ture supernatants after centrifugation (10000 rpm for
10 min). 20mL of oil wasadded to 80 mL of 2% Poly
Vinyl acohol solution and sonicated. Thereaction mix-
turecomposed of 5ml oliveoil emulsion, 4 ml glycine-
NaOH buffer (0.1 M, pH 9.0), and 1 ml of enzyme
samplewasincubated at 30°C in shaking water bath at
180 rpmfor 1 h. At theend of theincubation, theemul-
sionwas broken by addition of 20 ml acetone: ethanol
mixture (1:1) and theliberated fatty acidsweretitrated
with 0.05 N NaOH%,

Effect of physical parameterson lipaseproduction

Theeffect of physical parameters(pH, tempera-
tureand incubation period) on lipase production was
carried out on production medium containing the chemi-
ca ingredients(g/l) (Peptone 10, oliveail 10, yeast ex-
tract- 5, NaCl -1, NaH,PO4 -6.08, Na,HPO,- 8.63,
at pH 7.4. Oneml of sterileMgSO,.7H,O stock solu-
tion (500 g/l) was added after autoclaving). 0.1% cul-
turewasinoculated into the autoclaved medium. The
flaskswereincubated on rotary shaker at 100 rpm, at
30°C for 2 days. The culture were collected at differ-
ent timeintervasand centrifuged at 1000rpmfor 10min
at 4°C. Lipase activity was estimated by titrimetry
method.

Effect of carbon and nitrogen sourcesfor lipase
production

Hundred microliteresof bacterial suspensonwas
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Figurel: Lipasepositivecolonieson agar platecontaining
RhodamineB dyeand dliveail

transferred to 250ml of Erlenmeyer flasks containing
100ml of production medium consisting of followingin-
gredients (g/L). Peptone -5; Yeast Extract-2.5;
K,HPO,-1, MgSO,.7H,0-0.2, Castor oil- 5ml and
marinating medium pH 7.. Theflaskswereincubated
on rotary shaker at 100 rpm, at 30°C. Samples were
removed at two different timeintervalsi.e., 24 and
48hrs. Thesampleswere centrifuged at 10,000rpm for
10min at 40°C and coll ected the supernatant for lipase
enzyme measurement. For the determination various
carbon and nitrogen sourcesfor production of lipase,
castor oil wasrepl aced by the respective carbon source,
at equal carbon content equivalent to 5g/L. Replacing
peptone with various nitrogen sources, on equal nitro-
gen content basisi.e., 4g/L, assessed the effects of ni-
trogen sources.

RESULTS

| solation and screening of lipolytic bacteria

Thelipolytic bacteriawasisolated from the sail
and identified as Pseudomonas sps, based on themor-
phological and biochemical propertieslistedinthe
TABLE 1.

The production of lipaseactivity by Pseudomonas
strain was screened on minimal agar medium contain-
ingoliveoil and rhodamine-B platesincubateat 30°C.
Orangecolour wasobserved under UV illumination gave
apositiveresult for lipase activity by Pseudomonas
sps(Figure 1). Rhodamine- B gaveamore convenient
result than Tween- 20 and Tween- 80 used inthe present

studly.
Estimation of total extracellular protein

Theamount of total extracellular protein liberated
by Pseudomonas spswas estimated and listed in the
(Figure 2). The amount of protein was estimated as
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76.64ug/mL/min at 24h of incubation period, after that
theamount of protein gradualy declined to 25.32 pg/
mL/min.

Effect of timeincubation on lipaseproduction

Two types of oilsused in the present study olive
oil induced the lipase production than the coconut oil
.Withincreasing theincubation period lipase activity
improved upto 24 hours there onwards declinedin
both oil sthe maximum lipase activity observed at 24
hrsincubation. For instance The lipase activity of
Pseudomonas spswas maximum (8 w/ml/min) inme-
dium contaning olive oil and minimumin coconut oil
(6.9 WmL/min) (Figure3).

Effect of temperatureson lipaseproduction

Theeffect of temperaturefor production of lipase
enzyme by Pseudomonas spswas studied and shown
infigure4. Among thedifferent temperaturesmaintained
inthe present study, maximum lipaseenzyme activity
wasfound to be 8 u/mL/min at 30°C by Pseudomo-
nassps (Figure4).

Effect of pH on lipaseproduction

Theenzymewas most active betweenthepH range
of 6- 9. Maximum lipase activity found to be 9 W/mL/
min at pH 7 (Figure 5). Constant lipase activity was
estimated at 8 and 9 pH levelsas6 wW/mL/min.

Effect of carbon and nitrogen sourceson lipase
production

Thelipase production with various carbon sources
from the bacteria strain Pseudomonas spsgrownin
the medium showed that the enzyme production was
maximal, when olive oil was used as carbon source.
Pseudomonas spsutilize severa vegetableoilsaswell
as hexoses and pentoses but it showed poor growth
with disaccharides and polysaccharides. Pseudomo-
nas sps secreted lipaseenzymeactivity of 8 U/mL with
oliveoil asasolecarbon source (Figure7). Amongthe
sugarsused as carbon sourcein the present study glu-
cose served as best carbon sourcefor lipase produc-
tion by Psedomonas sps (Figure 6).

Theeffect of nitrogen sourcesonlipase production
by Pseudomonas spswastested. Ammonium sulphate
wasthe best among all the nitrogen sourcestested in
the present study. For instancethelipaseactivity of bac-
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Figure2: Total protein content at different timeintervals
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Figure4: Effect of different temperatureson lipaseproduction

teria culturegrowninthemedium containsAmmonium
sulphate as nitrogen source was 8 W/mL (Figure 8).
Generally, the lipase production was very low with
tryphtone; whereas other organic and inorganic nitro-
gen sources produced morethan 4-7 w/mL of enzyme.

DISCUSSION

Agar plate assay isthe most frequently used pro-
ceduresfor screening of lipase enzymeexistant on Petri
dishes. Inthisassay col ored hal os appear around the
particular lipase producing colonies. Generally three
substrates which weremostly used for plate assay are
Tributylglycerol (tributyrylglycerol), Tween-80 and
Tween -20. If Tweensare used assubstratesfor lipase
production, no need of dyesfor visualization?!. They
givethewhite clear zones around the colonieswhen
hydrolysisispointing out either esteraseor lipaseactiv-
ity!?, Thefluorescence dye Rhodamine- B agar plate
assay isdescribeasatruelipase assay whichindicate
the zone of lipolysisas an orange fluorescence under
UV light at 350nm. Rhodamine- B inthe presence of
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Figure3: Lipaseproduction at different timeintervals
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Figure5: Effect of medium pH on lipaseproduction

oliveoil formsafluorescence complex with freefatty
acidg?y,

Similarly Janegllbertd? reported that Pseudomo-
nas aer uginosa strain EF2 grown in continuous cul -
ture gave themaximum protein content at 24 hours of
incubation. Gobbetti (4 dso reported that the proteina
ceous compound from the culture supernatant of P.
fluorescens ATCC 948 were grown in nutrient broth
medium and they estimated tota protein content as 1652
mg/min.

NedimaKulkarni® reported that thelipase activ-
ity of Pseudomonasfluorescenswas estimated at 32h
incubation time. The maximum growth and lipase pro-
duction was obtained after 72 h by Bacillus
coagulang®. Akram Kashmiril®! were reported the
maximum extracel lular lipase activity of 7.3U/mL by
Trichodermaviride at 48h incubationtime.

Thelipase enzyme exhibited optimum activity at
40°C by Pseudomonas fluorescence M TCC 24211291,
Sztgjerl stated that the temperature optimum for oil
hydrolysis between 50 and 55°C, for a lipase from
Pseudomonas fluorescence. Thetemperature optima
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around 55-65°C have been reported for lipases from
Pseudomonas spp!*+%%, Thehigher lipase activity of
5U/mL by Bacillus sps at 40°C were reported on
slaughterhouse soil®Y, Pseudomonas sp. strain
KB700A were reported maximum activity at 35°CE2
whichwasalow temperaturefor lipase production by
compared with previoudy reported. In the present sudy,
when compared with the reported authors, Pseudomo-
nas spswas produced amaximum lipaseat 30°Ctem-

TABLE 1: Morphological and biochemical characterization
of bacterial isolate

S.No Property Isolate
1 Pigment production Green
2 Colony size 2mm
3 Fluorescence under U.V .light Blue
4 Gram’s staining -ve
5 Spore staining -ve
6 Motility +ve
7 Indole production -ve
8 Methyl red production -ve
9 V-P reaction -ve

10 Citrate hydrolysis +ve
11 Casein hydrolysis +ve
12 Gelatin hydrolysis +ve
13 Urea hydrolysis -ve
14 Catalase test -ve
15 Oxidation +ve
16 Fermentation -ve
17 TSI agar test +ve

Note: +ve = Positive test; -ve = Negative test

perature. Fromthisit showsthat somewhat different
than the other microorganismsfor producing lipaseen-
zyme

Most bacteria lipaseswerereported to have pH
optimum on akalinecondition. Among Gram positive
bacteria, aBacillussubtilislipasd® wasshownto have
avery dkaline pH optimum between 10 and 11.5.
Pseudomonas |ipaseswerereported to have optimum
pH inacidic?® aswell asakaline environment(28:3033,
In the present study al so li pase had shown optimum
activity on dkalinecondition. In contrast Saphylococ-
cus aureus, Saphylococcus epidermidis and Propi-
onibacteriumacnes® |ipaseswere again exception
to this, because they were more stable in the acidic
range. Thelipase from Pseudomonas fluorescens®
retained morethan 80% of itsactivity following tregt-
ment at apH range of 7-11.5for 1h. Kojimaet al .=
wasreported thelipasefrom Pseudomonasfluorescens
AK102to bestableover pH range4-11. Similarly li-
pase from Pseudomonas sp. was reported to be stable
over pH range5-9 with morethan 70% activity reten-
tionfor 2 hi9,

Sztgjer and Maliszewska™! have reported that
starch wasthe best carbon sourcefor lipase produc-
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tion by Pseudomonas fluorescens. In Pseudomonas
fluorescens 2D, thelipase production wasinhibited by
glucose®”. The maximum lipase activity 1.46 lU/mL
was obtained during the submerged fermentationina
medium containing glucoseat 2% and oliveail a 2%
by Aspergillusniger®. The present bacterial culture
was ableto synthesize lipasein presence of glucose
and al so enhanced thelipase productioninthe pres-
enceof oliveoil. Inthisstudy, isolation wasdonefrom
groundnut ol refinary but it showssengtivity tooliveail.

Makhzoumt*" reported that arginine, threonine and
lysineaswell assomeammonium satsof minerd acids
supported good growth and lipase production by
Pseudomonas fluorescens. Tryptone and casamino-
acidsincombinationwithammonium werereported to
bethe best nitrogen sourcesfor lipase production by
Acinetobacter calcoaceticus straing®. Sibel Fadilo
Glu and Osman Erkmen™ reported high yieldsof en-
zymeactivity (5.58 umL 1) were obtained with yeast
extract and protease- peptoneinthemediumwitholive
oil by Candida rugosa.

CONCLUSION

Inthe present study lipase producing bacteriawas
isolated fromgroundnut oil contaminated soil. Thephysi-
ca conditionsfor lipase production wereoptimized at
temperate 30°C, pH 7 and 24hrsincubation period.
Oliveail, glucose and ammonium sul phatewereshown
best carbon and nitrogen sources for the lipase pro-
duction by Pseudomonas sps.
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