Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

European Journal of Experimental Biology, 2012, 23):464-467

Pelagia g@@m@a% ch

lerary

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Characterization of a thermo tolerant lipase fromPichia anamola

Prakash Tiwari* and Mukesh K. Upadhyay

School of Life Sciences, Jaipur National Universiggatpura, Jaipur, India

ABSTRACT

A yeast strain of Pichia anamola was characterifed optimal production ofliapseThe organism shown
maximum enzyme production ofi day of incubation. The optimum temperature and @Hthe enzyme activity
was 45°C and 7.0 respectively. The enzyme retaiB8db activity at 55°C. Few metal ions like ‘€and
Mg*?enhanced the activity whereas ‘e Hg'?and Ag" declined the enzyme action. The enzyme was
characterized by some inhibitors and solvents; agsbrinhibitors, # — mercapto ethanol, SDS and urkad
shown maximum inhibition where as amongst the stdyghenol and chloroform strongly repressed thievig.
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INTRODUCTION

Lipases (EC 3.1.1.3) catalyze tmgdrolysisof acyl glycerols tofatty acids, di-acyl glyoés, mono-acyl
glycerols andglycerol and widely occur in baietefl,2,3], yeasts and fungi [4,5]. Amongiicrobes,fungi
including yeasts are extensively recognized as thest lipase sources and are used preferdbly
industrial applications because fungal enzymresusually excreted extracellularly, facilitatingtmaction from
the fermentation media. A large number of uhit&r as well as filamentous fungi have mestudied for
lipase production [5,6]Aspergillus Rhizopus and some strains of yeastare well known ségaroducer and
suitable for use in many industriafplications [7,8]. Studies on conditiorfer the production of extra- cellular
lipases by fungshow variations among different strains but theguneement of lipid carbon source is crucial for
enzyme production. Hence, the technique of soladestermentation (SSF) is exploited at industrizleand
involves the growth and metabolism of microarigans on moist solidsChis technique has many advantages
viz. economy of space needed for fermentation, sintplaf fermentation media, less energy demand, lower
capital and recurring expenditure [9,10]. Altlgh, almost alliterature on SSF refers to fungal systems but
there are very few reports on lipase productionSBF by yeast to date [11,12]. Lipases active ahlyigcidic

pH have not been reported so far from micriotnarces. Therefore, the presentdsius standardized for
lipaseproductionby a selected yeast staitichia anamolaand characterization of the enzyme with regard to
thermo stability, pH stability and optimum tpemature and pH conditions foeaction.

MATERIALS AND METHODS

Isolation of fungi from soil

A high lipolytic yeastPichia anamolawas isolated from oil rich samples collected froiffedent niches of
Rajasthan. The pure culture of yeast was maintaoredGYPA medium at 28+1 °C whereas one set of oailtu
was maintained at 4 °C in refrigerator for furtiise.
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Enzymeassay

Crude enzyme extract was prepared from thkureusupernatant which was centrifugati10,000 rpm for
15 min at 4°C. Lipase activity was measured sppbimtometrically using p- nitrophenyl acetate (pNPas) a
substrate at 45°C in 100 mM phosphate buffer of %6{13]. The substrate for this reaction was coragosf
solution A and B. Solution A contained 40 mg of ifre phenyl actetate dissolved in 12 ml of isopnoga
solution B contained 0.1 g of gum arabic and 0.4omtriton X-100 dissolved in 90 ml of distilled tea. The
substrate solution was prepared by adding 1 mlodfiten A and 19 ml of solution B. The assay mieur
contained 1 ml of the substrate, 0.5 ml of buffed, ml of enzyme and final volume was made up tol3vith
distiled water. The enzyme activity was stegpp by adding 0.2 ml isopropanol and liberataf p-
nitrophenol at 45 °C was detected in spectrophotenet 400 nm. One enzyme unit was defined asmbl of
p-nitrophenol enzymatically released from the swtst per minute [1].

Effect of various parameters on lipase activity

Effect of incubation period

Enzyme production was observed frortftd 10" days of incubation and the activity was deieed by
similar protocol as described above. 0.1 ml of erathzyme extract added in substrate solutionubaied at
28 °C for 30 minutes and lipase activity swaneasured spectrophotometrically against control.

Effect of temperature

To ascertain the optimum temperature for the yew activity, the assay mixture was incubated in the
temperature range of 5°C to 75¢{& °C, 15 °C, 25 °C, 35 °C, 45 °C, 55 °C, 65 °@ am5 °C) for 30 minutes
and assayed for the lipase activity.

Effect of pH on lipase activity and stability

The titrimetric assay of lipase produced by thé sésin was performed according to the method afminuraet
al. [14]. Lipase activity was measured with 0.05 M Na@s$ing emulsified olive oil as the substrate. Orleofn
culture supernatant, treated as crude enzyme wiedad 5 ml of oil emulsion containing 25 % (vAljve oil, 75
% (v/v) gum arabic and 2 ml of 0.5 M phosphate &ufit pH 7.0. The assay was carried out at 45°Ghg 80
min incubation. After this time interval the reacti was stopped by addition of 15 ml of acetoneamoh (1:1
v/v) and the amount of fatty acids was then tittate ml of the titration volume is equal to 2.5tsrof lipase.

Effect of metal ions on lipase activity

For determining the effect of different metal ioos lipase activity, the enzyme was incubated wittfieknt
metal ions (concentratioB0O p g/ml eachyviz. Mn*? (MnCl2), Cu?(CuSQy), Zn'? (ZnSQy), Ba™? (BaCh 5H20),
Fe'{FeCR), Hg™ (HgClp), Ca? (CaCb.6H20), Co? (CoCh.6H20), Mg™? (MgCl2.6H20), NHa" (NH4NO3
anhy.) and Ag (AgNO3) for 30 min at 45 °C under standard assaylitimms.

Effect of inhibitors on lipase activity

Different inhibitorsviz; Urea, 02, sodium nitrite, sodium hypochlorite, sodium bghdte, EDTA, DTT, SDS,
B- mercapto ethanol, DMF and PMSF were used at estration of 50u g and activity was determined
incubating the assay mixture at 45 °C for 30 mid {.0) under standard assay conditions.

Effect of solvents on lipase activity

The effect of different solvents on lipase activityas determined by incubating the assay mixtureh wit
acetone, aniline, benzene, chloroform, ether, isgpgnol, ethanol, glycerol, phenol, titran X- 108datoluene
(concentration 5Ql/ml each) individually for 30 min at 45 °C undgandard assay conditions.

RESULTS AND DISCUSSION

From the Table-1, it is revealed that the productof enzyme increased during cell growthRi¢hia anamola
and reached maximum (236.2 U/ml) ofi Bay of incubation in batch culture, after ttla¢ production was
decreased with increase in incubation period. @amaet al. [16] reported similar observation while stuttyi
the lipase production fronCandida bombicolaATCC 22214. In contrary to this Kinet al [4] reported
optimum production fromPichia lynferdii on 4 days of incubation. The optimum temperature lfpase
production by this organism was determined ancetestt the range of 20 to 65 °C (Table -2). It wasesved
that 35 °C was the optimum incubation temperatuneandi and Garapati [17] reported maximum yield of
enzyme incubating the organism at 30°C while stuglythe lipase production frondarrowia lipolytica NCIM
3589.
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Table 1: Effect of incubation period on lipase prodction by Pichia anamola

Incubation Period (Days) 1 2 3 4 5 6 7 8 9 10
Lipase activity (U/ml) 29.7 62.3 139.8 167.5 236.2 221]1 1925 15f.5 129B4.1

Effect of pH and temperature

The pH plays crucial role for the detection of emayic activity. The study of the effect of pH @mzymatic
activity provides valuable clues regarding the tgrel identity of amino acids present in the enzyE@ymes
are affected by changes in pH and show maximunvigctat a specified pH. Extremely high or low pHIwes
generally result in complete loss of activity forosh of enzyme. In this study, highest activity & @.0 was
recorded (Table-3) and as the pH increased beydhdthe activity was dropped. Korbekaradial [18] and Kim
et al [4] both reported optimum pH 7 while worgi on Candida rugosa and Pichia lynferdii
respectively

The crude enzyme shown maximum activity at 45°C eetdined 85 % of its activity at 55°C (Table- Fhis
shows that the lipase produced by this organisithésmo tolerant. Therefore, this enzyme can be céqul
for detergent and food processing industries. @inmobservations were recorded by Dedteal [19] and Jattat
al. [20] while working onKluyveromyces marxianadCandida albicansespectively.

Table 2: Effect of temperature on lipase productionby Pichia anamola

Temperature (°C) 20 28 35 45 55 65
Lipase activity (U/ml) | 204.5| 278.2| 318.6 | 224.4 208.3 | 168.3

Table 3: Effect of pH on lipase activity ofPichia anamola

Ph 3.5 40 | 45 5.0 5.5 6.0 6.5 7.0 7.5 8.0 9.0 10 11 | 12

Lipase activity (U/ml) 73.5 | 89.6]| 160.% 193.8| 217.5] 250.7 277. 3048 2890 227.6 179.6 .51%317.279.6

Table 4: Effect of temperature on lipase activity &Pichia anamola

Temperature (°C) 5 15 | 25 35 45 55 65 75
Lipase activity (U/ml) 86.5|124.1|184.7 2744 | 307.5] 262.1 1487 72.3

Effect of various metal ions, inhibitors and solvets

Besides coenzymes, certain enzymes require a nogtdbr their full activity. As reported from stuel on this
isolate at the concentration of §0g/ml of some metal ions could affect the enzymevig. Ba™, Cd?and
Mg*?enhanced the activity of enzyme. Whereas metal iB8S, Mn*?, Zn", Cu?and Hg?showed above 44-60
% relative activity(Table- 5). H§” showed the strongest inhibitory effect (44.1 % treéaactivity). Kakugawa
et al. [21] characterizing lipase d€urtzmanomycesp. reported 19 % and 46 % relative activity wits“Fand
Al*?using metal ion concentration of §ay/ml.

Table 5: Effect of different metal ions on lipase etivity of Pichia anamola

Metal ions Control | MnZ* |ci?t| zn?t | BT | FT | HEZT | cd | c?T| Mgt | NHgt | Agt
Relative activity (%)| 100 | 74.5] 66.9 73.9 | 111.7] 585 444 1216018 | 121.9| 882] 32.8

A total of eleven inhibitors were studied with ceugénzyme extract at the concentration of 50 indi&ity in
enzyme assayf-mercapto ethanol (0.7 %) strongly inhibited theyane activity followed by SDS (19.5 %),
other inhibitors showed 20-60% relative enzymgviyg (Table- 6). In contrary to this Balaji andbEnezer
[10] reported that SDS strongly reduces the enzwuoivity while working on extracellular lipase prozed
from Colletotrichum gloeosporiodes

Amongst 11 solvents, phenol and choloform (coneiom 5@ I/ml each) showed greater inhibitory effect but
acetone, iso- propanol and ethanol partially irtbibithe enzyme activity (Table-7). The enhancemefit
lipase activity via these solvents have many appibos as in oil based fuel manufacturing [23jlastic and
chemical manufacturing, biodegradation, pulpd apaper industries, dairy and food industries [T1évie et

al. [19] reported that lipase produced Kjuyveromyces marxianushown 70 % of its residual activity after 2
days in solvent combination efhexane and cyclohexane (80 % v/v). Kakugatal [21] reported stimulation
of Kurtzmanomycesp. lipase activity in the presence of 50 % isobalaxylene, benzene and toluene however
they reported dramatically reduced enzyme activitthe presence of methanol, chloroformand dimistiifpoxide
(DMSO).
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Table 6: Effect of different inhibitors on lipase ativity of Pichia anamola

Inhibitors Control A B C D E F G H | J K
Relative activity (%) (100 29.2 | 49.5| 48.4) 52.1 445 49/6 573 195 0|7 9 317.6

Whereas; A= Urea; B=HO2; C= Sodium nitrite; D=Sodium hypochlorite; E=Sodibisulphate;F=EDTA;
G=DTT; H=SDS; I=§ -mercapto ethanol; J=DMF and= PMSF

Table 7: Effect of different solvents on lipase aatity of Pichia anamola

Solvents Control A B C D E F G H | J K
Relative activity (%) 100 79.6| 72.8| 74.5| 41.8| 69.8| 74.8| 71.8| 54.7| 00.0| 54.5| 77.1

Whereas, A = Acetone; B= Aniline; C= Benzene; Dio&iform; E= Ether; F= Iso propanol; G= Ethanoki= Glyceral; | = Phenol; J= Titran X-100 and K=
Toluene
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