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ABSTRACT

Lipase is an important enzyme, which hydrolyzesntat fatty acid, diglycerides, monoglycerides agigcerol.
The substrate specificity of lipase is often cruttatheir application for analytical and industiigurposes. In
the present investigation, commercially availabtegne pancreas lipase has been immobilized onlastjz
brush through covalent bonding using glutaraldehydibe immobilized lipase retained about 50 % of the
initial activity of soluble enzyme and the conjugatyield was 0.04mg/cmThe optimum pH of lipase enzyme
was decreased from pH 7.5 to 6.5 after immobil@atiwhich might be due to the loss of- Ngtoups from the
enzyme surface upon conjugation to brush sinceaghldehyde coupling involves the -Blgroups of enzyme
for covalent bonding. The immobilized lipase showeakimum activity at 37°C which is higher than tio&t
the free enzyme (35°C). This indicates an incréadbe thermal stability of enzyme after immobiiian. The
time of incubation for the maximum activity of inbiiced enzyme was increased from 20 min to 30 riime
olive oil (substrate) concentration required forettmaximum activity or saturation of lipase was @ased
from 50 mM to 40mM after immobilization. When imitined lipase was employed along with the aqueous
solution of commercially available detergents (Zfnl) for the removal of oil stain from cotton dies, it
gave better washing compared to that of detergeluse.
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INTRODUCTION

Enzymes are used in various industries such asratautical and agrochemical industries, polymettmgis and
personal care products and cosmetic [1]. Immotibraof enzyme provides its reuse and thus, gairitag
importance [2]. Immobilization of enzymes has be#one using different kind of supports with differen
applications [8-10]. Immobilization of lipase fro@andida rugosa on Y-p®; magnetic nanoparticle through
covalent coupling for long term stabling, on chitowith activation of hydroxyl groups, on pH semrsitsupport by
covalent biniding for enantioselective hydrolysfsketroprofen ester has been done [4-6]. In lauredrgymes like
protease, lipase plays an important role. LipasiFdlyses emulsified triglycerides of long chaintyadcid by acting
on ester bonds [7]. The Lipases can remove thetéh more easily under alkaline conditions thae dlkaline
proteases used for laundry purpose. Hence, lipgaes found a new significant role in detergent Btdas. The
currently known lipases are not generally stabldeatergents and hence required to be protectedtfierproteases,
which otherwise inhibit lipase activity. Malik et 2000 immobilized commercially available lipasetmzzirconia
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coated alkylamine glass-beads through the prodegisitaraldehyde coupling and employed it in waghifi cloths
in the presence of various detergents. The aimhef work was to study the immobilization and kinetic
characteristics of porcine pancreas lipase imnesddlion bristles of polypropylene brush.

EXPERIMENTAL SECTION

A. Material

Lipase from porcine pancreas (40-70U/mg) was puetidrom Sisco Research Laboratory. Acetone, methan
ethanol and phenolphthalein were from E. Mercks-biase, calcium chloride, sodium benzoate, sodiyminolxide
and hydrochloric acid were from Qualigen. All otleleemicals used were of AR grade.

B. Immobilization of porcine pancreas lipase onto theis of plastic brush
1) The introduction of -Njgroup on bristles of plastic brush:
It was carried out as described by Indian pate@rofC.S. Pundir, Ms Manu Bhambi & Mr. N.S. Chaul{a604).

2) Activation of bristles of brush:

The bristles were activated by glutaraldehyde byipgi the brush into 2.5 % glutaraldehyde in 0.0%dlium
phosphate buffer pH 7 in a 250 ml beaker. Afterpieg it at room temperature for 2 h, the excesglof

taraldehyde was discarded and the brush was refhgatashed in 0.05 M sodium phosphate buffer pHiilu
the pH of washing discard was 7.0.

3) Immobilization of lipase onto activated bristle

The glutaraldehyde activated brush was kept intyre (lipase) solution at 4°C for 24 h. After thiéie brush
was taken off and the protein concentration wasneséd in the unbound enzyme by Lowry method. The
activity of enzyme immobilized onto bristles wastesl as follow.

C. Assay of enzyme

The activity of lipase was assayed according tal@dtNaher with modifications. 5.0ml olive oil ertgion was

added to 5.0 ml 0.1M tris buffer (pH 8.0) and inatdd at 35°C for 10 min in a 100ml conical flaskisBes of

plastic brush bound lipase were dipped and incubate35°C for 20 min. The reaction mixture was kapt
room temperature for 20 min and then 10ml of acetand methanol in a ratio of 1:1 was added to dtep
reaction. Titration was carried out against the2BN) NaOH after adding 1% phenolphthalein as arcatdr. In

case of control, 1ml of lipase solution was kepb@iling water bath for 5 min so that it becamecing due to
thermal denaturation of protein and further proeddsy the similar method as for the testsample.

D. Kinetic Properties of immobilized lipase

The following kinetic properties of immobilized &pe were studied and compared with those of fregnee.
1)Effect of pH:

In order to determine the optimum pH of immobilizzzyme, tris-HCI reaction buffer in the pH rangé® to 8.0
was used. The activity of immobilized lipase wasedmined by assaying with different buffers of diint pH
values.

2) Effect of incubation temperature:

To determine the effect of incubation temperatine maximum activity of immobilized enzyme, the i@t
mixture was incubated at 25, 30, 35, 37, 40 andC4fst 20 min. The activity of immobilized lipase sva
determined as described above.

3) Effect of time of incubation:

To determine the incubation time for maximum atyivbf immobilized enzyme, the reaction mixture
containing 5ml olive oil emulsion and 5.0 ml 0.1N&tHCI buffer, pH 8.9 was incubated for 10, 20, 30 and
50 min.

4) Effect of substrate concentration:

To determine the effect of triglyceride (substratenc. on the immobilized lipase, the followingwveli oil
(substrate) conc. was used: 1mM, 3mM, 6mM, 10mMnIQ 30mM, 40mM, 50mM, 100mM, and 200mM.

RESULTSAND DISCUSSION
For immobilization of enzyme first conditions westandardized and standardized conditions for imhzaition of
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enzyme pH 7.5, time of incubation of enzyme witksttes of plastic brush- 36 hr., optimum tempemtut-8°C,
conc. of enzyme- 3mg/ml were used (complete datammyn here).

A. Immobilization of enzyme and assay
The Commercially available lipase from porcine paas has been immobilized covalently onto bristfes plastic
brush and 75% retention of initial activity of freazyme under optimum immobilization conditionsiflEal).

Tablel Immobilization of Porcine Pancreas L ipase onto Plastic Bristles

lipase added to plastic brush (mg 3.0 mg/ml
lipase coupled to plastic brush (mg) 1.2 mg/ml
Total activity added g/ml/min) 0.615
Total activity bound {g/ml/min) 0.435
% Retention 40 %
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Fig. 3 Effect of time of incubation on immobilized lipase

B. Kinetic Properties of immobilized lipase

The maximum activity of bristles of plastic brusbulnd lipase was attained at pH 6.5, which is lothan that of
free enzyme pH 7.5 (Fig.1). Optimum pH of an enzyméisplaced upon immobilization, particularly whthe

support material is charged. The immobilized lipaeewed maximum activity at 37°C, which is highérfree

enzyme (35°C) (Fig. 2). The time of incubation vaés0 increased from 20 to 30 min after immobilaat(Fig. 3),

which might be due to diffusion of the substratenfrbulk to the active center of the immobilized yane. The
substrate triglyceride (olive oil) concentratiomqueed for the maximum activity or saturation ofnmobilized

amylase was five times lower than that of free emzyKm for starch, as calculated from LineweaverkBuiot,

was increased as compared to free enzyme, indicttim decreased affinity of the enzyme towardssthiestrate
(olive oil) after immobilization. Vmax was changfdm 1.515 to 1.45umol/min after immobilization. &bhanges
in kinetic properties of enzyme after immobilizatiare controlled by four factors: change in enzyrmeformation
and its microenvironment, steric effects, and lanlkl diffusional effect. A comparison of kinetic pesties of lipase
coupled to bristles of plastic brush with thosdreé enzyme is given in Table 2.

Table 2 Kinetic parameters of free and immobilized por cine pancr eas lipase onto plastic bristles

Parameters FreeLipase Lipase bound to plastic brush
Optimum pH 7.5 6.5

Optimum temperature 35°C 37°C

Time of incubation 20 min 30 min
Saturation conc. of olive oil 50mM 40mM

Km for olive oil 4.242 x 18 M 20.48 x 1G M

Vmax 1.515 pumol/min 1.45 pmol/min

C. Storage and stability

The immobilized lipase on a plastic brush was stoire a beaker (250 ml) containing sodium phosphate
buffer (0.1 M, pH 7.0) at 4°C. The enzyme showedndiceable loss of activity during its regular use
cotton clothes (50 times) for about one month
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