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PHYSICAL SUABILIZATION OF LIPASE ON ACTIVATED CHARCOAL

Mutloab 1ussain Akhtar and Mohammad Yaqul+*

Lipase engvme was immobilized by adsorption on charcoyl,
Tne eneymadic actieity of free and immobilized enzyme wis
comparcd, It has been obgcrved Lhat optimum condtions For
maximunt gzhivity with rospect o pH oand temperature are the
suma far free und mimobitized lipase.  The immobilized enzyme
dires nol dissuciste and cun be reused in the resh substrate solation,

INTRODLUCTION

Enzymies are highly efficient catalysts, but atf present are aot used gt
houyzhold or in industrial processes.  The muin problems are (1) their high costs
of production, (i) difficulties In their reeovery [tom reaction products for
evontual vecyeling, (i} inslability towards temperatwme, pH, storage cre, and
{t:} bindegradability., These problems can be overcome if the enzymcs are
immaobiliz:d (Yaqub, M. [974). The present investigations are gimed o
extlore the Leasibility ol immobilizalion ol lipase for its application on industria)

seale geononiically.
MATERIALS AND METHODE

Lipase{wheat germ}{Kotch Light Bivehemical Co.)was pracured through
the courlesy of department. The chzyme has been labelled as commercial
preparalion. A stock solution was preparad by dissolving enzyme (50 mg/s ml)
in phosphate buffer of pH 6.5 Serial dilutions of this stock solution were
further made.  Lipase assaved For its lipolytic activity by using (5 gin per cent)
of commercial grade olive vil (A. SABATLR ESTEYES A REUSE) (ESPANA}
in substrate mixture. The substrate homogenized emulsion wus prepared hy
mixitg 5 pm olive ofl (gm per cent), gumacaciaZ. T gm, calcium chloride 0,06
g, sodivm chloride 2.3 pm and 4 ml of 0.2 M phosphuate buffer of 6.5 pH,
Humogenized substrate cnmulsion was prepared freshly  whonever requrred,
Activated charcoal (. MERCK Biochemica! Co. of Germany) was used as a
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bierm.iwral support throughout the mvestigution.  Lipise wctivity wus deter-
mwined by following Khondo and Paul, (1970) assay method.

The assay conditiens were cmployed for the dewrmtnation of optiniun
H ion concenteation, ranging the chunge w pH from 3-8, The lipase activily
was caliminted crploying the temperuture range from 30-60%C using water
bath shakar. Toe incubation time period was kepo 80 minutes for all varable

LOMnCTILUNCR,

Physical Stahilization

Lipuse was immobilized by owadng achivawsd charcoal ws hiomaterial
suppart, follwing the gencral procedure of Moshach ([971),  Two grams of
activated charepal was udded in o 10D mil Pyrex beaker, containing 40 nig's ml
enzyme salution,  The mxture was stirred ovec-night ul reom temperiture
using a magnelic stirrer. Tne charcosl mixture was contrifieged s hnally
decanted wnd wis thotoughly washed with phosphte buffer of 6.5 pH until
no lipase enzyme activity was detected in the washings., Tie adsarbed churcoul
was drigd, keeping In desicator. Free and immabilized lpose was assyed lor
oplitnum emperaluce and pH.

Reuse of Immebilized Enzyioe

Adter the completioa ol reaclion, there actien mixtnre containing immoki-
Pzed enzyme wus centrifuged.  Chacoul binding the enzyime wis dricd and
again checked was activicy  This encyme was reeycled three times,

REEULTS AMIY DISCUSSION

in the preliminary stodies, commercially available lpass was studied to
milublish 15 characteristics,  The muaxinum astiviey of the lipase enzyme wis
trund wien the cencertrations of the enzyme and olive o] substrate sol tion
were 3 ougdS mlound 20 ml respectively.  The oplimom temperture and pil
Far lipase activity has been foond to be 37°C and 6, 3 respectively.  The optimumn
eomditions remaied wunchanged on immobilizaten. Toe stability of enzyme
agunst temperatiere and pH o incroused on immabilication as the Toss in the
activity of Iree enzyme ot 60°9C is 40,6 per cent as compared ta immaohilized
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enryma wlich wix 364 per cenl us compaivd to the immokilized enzyibie that
wus 682 par cent, Thesws resubts fwwve shown thut stakhlicy of envyme apainst
temperatute and pH his been ingreased on immebilization. The fact thut
lrsund enzyme can be reused is evident from the twhle T 1t can be seen tht
a'ter the completion of the reacticn in the prescribed assay sydem, if the bound
enzyme is reminved (rom reastion misture by centrifugation and again added
s the fresh substrate moxture, the catulytic aelivity is almost the swnie. This
indicated that bound cnzyme did not dissaciule (rom the matriz support as
it alse Been shawn by Smiley (19710,

Tubls [0 Rewse of bound sunzvme after centrifhgarion.

N1 Muture of cheyine Centriluged muterinl - Units of activigy
I Frnmaobilized enzyme Supermiteni Mo activity
Residue 5.4 Unils
[sL Cyele 15,4 LIniis
2nd Cyele L3 4 Units
Il Cyele L5.4 Units

As reported that Lpase, have beon wsed as preservatives, in the biaking proeduces,
pharoniczutivie] preparations, in feod processing and in chemical detergents on
commercinl seile Tor several decades (Somkute and Rable, 1969), Kobayushi
{1971}, so the prosent basic sludics enaldcs ws to overcome the existing limitations
ool uge of lipase inindusiries,
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