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SCREENING OF FUNGAL STRAINS FOR THE ISOLATION OF
LIPASE ENZYME

M, Afzal*, M. Yagub, M. famil (Qureshi and A, Salam

ABSTRACT

Twenty-five fungsl straina of Aspergillus, Muoor, Penicillium
ead Rhizopus specles inolated from eoil and othor food products
have been tested for their lipolytic sotivity, Under spetifled
nesay conditions it was found that strains of Aspergillus spesice
exhibited maximum lipasc activity and protein contents showed s
good correlation with their {ipolytio activity pettern. It wam also
nnted that dspergillus niger, Adspergillus oryrae, and Aspergiliua
flavus isolated from aoil contained more engymatic notivity than
thone jaolated fram other sourcea. It woe avident shet tharmotcs
torant sbraiva ware more potent in lipeso aotivity than the nons
thermotolerant ones, The details concerning optimum  lipase
production from the straina of danergillus niger, Aspargilluz oryrae
snd Aspergitlys flavus undsr similar assay cooditions have becn
diseuased.

INTRODUCTION

The wida uge of lipasa preparations in sosmetios, pharmaseutionl prepa-
rations, food procensing, elimination of fat from hones and chamiosl detergsny
industries have prompted the manufacture of this enzyme from cheap sources on
commercisl acals [Somkutiand Babel, 1888; Robert ¢t ai | 1§68; Laboureur
snd ¥illalon, 1089; Patrick and Lske, 1989; Fukomoto and Mieke, 1970 and
Kobaysehi, 1971). It mey be assumed thet miorobial aources may be chesper
for ths izolation of this enzyme in comperisca to animal sources, Moresver,
more information about the jselation and charsoterization of this onzyme will
be very helpful to inackivate this engyms in rice bran, a by product of rice
crop, ountaining a good amoust of edible cils. The objective of tho prescnt
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inveatigation was to make a somparative study to acreen the twenty-five fungal
straing of Aapergillus, Mucor, Penitilliom and Bhizopua specica, izoloted from
varions sourees for their lipasn eotivity,

MATERIALS AND METHOD?

L} Bamgple Collection

Twenty-five pure end indentified fongel.sbrains of Aapergillua, Mucor,
Rbizopus and penicillinm epecies were obtimined from PUSIR, Labs., Lwbere,
Plant Pathology Departaont, University of Agriculture, Faienlabad snd Food
Seience Division, Nuclear Institute for Agriculture and Biology, Faisalabad.

There straing were propagated and maintained by following standard microhial
wethods {Duggnr, 19007,

ii)y Enzyme Preparation

Tho callected siraing of Anpergillus, Muoer, Rhizapue, end Fenieillinm
epeocies wore subjected to Kundu and Pal (1970) method tor the iselation of crude

liptne enzyme.

Ten grams of fresh commereial wheat brsn were addea scparately into
theeo 250 ml oonical fasks and were moistcmed with 40 per ¢ent sterilized
water, The flasks were plugged with aterilized cotton and wers autoolaved st
15 1b PSI et 120°C for twenty minutes. The isolated atrains of different apeaies
wrre inoculatad om this sterilized brao medium in esuch & way that aqual
amoupt of inoeulum wos introduced ioto each flask, Thus each strain got
duplicate aamples and one was kept as control (non.inoculated bran sample)
flask. The inoenlated fAasks alongwith their control were incubated at 30 -
1°0 for 34, 48, 72 and £8 hours,

After the aompletlon of the reguired incabation time period, the grown
culturas (mouldy bran) in each flask were extracted by adding sterilized water
{1 : 4} to each flask. Theso Haska wers vigorously shaken for 30 minutes at 6°C.
Thn s (uaouwa axteact waa centrifuged at 458 x g at 5°C for 20 minutes caing
Centrifuge Refrigerator Chrizon 11KS (German}.

The cleer supernatant fraction wae collected apd 20 mi of 70 per ecod
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sthanol were added to it. The mixture {sontainiog freshly formed progipitate
was oentrifoged at (850 xg) for 20 minutes at & °C and after centrifugation, the
residual pellet was dissolved in 100 mi of 0.2 M phosphate bufier of pl 6.4,

Thin fraction was used a8 crude lipsse enzyme:

iy Ineubation studies

' The optimel growth period and temperature were debermined, studying
the lipolytie actithy of the atraing of Aepergilius flavus, A niger end A, oryzge,
fol'owing preseribed assay vonditions from 24 hours to 144 hours and tompera-
tiure sludies at 20, 25, 30, 35 and 40 °C, respectively,

iv) IHydrogen-ion concenlration

A, fluvus, A, wigsr and A, gryzse wers asssyed for lipolytis aotivity using
the proscribed mascy conditions excapt the variativa in pH, raaging from pH
4-9 with intarval of pH 0.5,

v) Substrafe-specificity

A. oryzae A, niger and 4. flovus, were assayed for thelr lipolytio aotivity
by ueing 5 gm, of commercial prade olive oil, coconub oil, optton aced
oil and butterfat in the subatrates mixturs, Frashly prepared homogenized
subatrato epulsion was uaed oaoh time,

vi) Ciplimal lemperaiure

Straine of 4. pryzae, A. wiger and A favus wore assayed at variable
temperaturos, i. e., 5, 20, 95, 36, 35, 37, 40, 45, 60, 55, #0 7 and the inouba-
tion time period (60 mioutes) was kept constant for all varisble temperatures
and the presorib 4 procedurs for lipolytic activity dessrmination wan followed,

vily KEetemation f lotul protein
Total protein eancentration in the oell fres broth samples was estimatod
Ly the method of Lawry ef af. {1851),

villy  Statisticel methods employed
The completoly rendomized design with three replications was wsed for
thie cxperiment. Tho data collected wars subjsoted to the analysis of varispce,
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PFisher'’s L.5.D. teet waa ueed for planoed ecroparisen of paired mesns,

RESULTS AND DISCUSSION

The detaits of twenty.five strains of Aspergiilus, Moswr, Bhizopas and
Poniaillium species have been recorded in Table 1. Lipolvtic solivity of twenty.
five locally inglated straing azsaved by the method of Kunde and Pl (18503} hava
hean reported in Table 2,

The variations in the anzymatic aobivity of ths twenty-five fungal strains
can ba axplained from their protein odcatents determined hy the method of
Lowry et @l.  (1951). It was seen that all tho fungal straine differed eignifios-
ntly among themselves in their protein contents except twostrains {4, favus and
P. nigricans} with the same protein contents, The protein contens were higher
in the atraing which exhibited maximurn lipass activity in the prescribed asaay
eonditions, Similarly, thoss straion whish eahibited weaker lipase producing
capacity, contained less amount of protein,

Sinte 4. wiger, A gry2ee and A, farwa showed maximum enzymatie
antivity in the above preseribed masay system, it, therefore, seemed guite
logical thet detailed studies were reguired in order ito characterize the optimal
parameters, for the maximnm lipase production of thesc three steains under
uniform azeay oonditions. The optimal hydrogen ion concentration for A, niger,
A, gryzac and A flaves were found to ha 5.5, 8.0 and 5.0, respectively. Thess
Eadings difered from the observations of Kundu and Pal (1970} who reperted
that pH 8.5 was optimum for the lipnas activity in the sssay system, Although
tho source of the funpgal strain wes soil in both the casea, but the difference iu
the enzymutic activity at different pH's in similar azsay conditions could voly

b esplained on the basis of difierence in the osture of the sofl,

The subibeate specificity of those three straina indicated that the suba.
tratea diffeted sipnifieantly amaony themaslves.

It waz ohacreed that amulsified cosoont oil and buteerfat were excellent
substrutes for these strains,  Olive oil and easton seed aoil ware also bettor

gnhatratea bt corp oil was lees atbecked by these atrainoe. Olivae eil, eottan
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M. varlens
R. arrhizys
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3

Fooed grain

Table I, Details of twenty-five fungal siraive
1 Neme of
: -lostituticm from Souroe of
Name of fungsl ateain  whore stesins isolation Meadium used
: oalleotsd
g —— % it il T g i
A, oryzae NIAD® Soil Cezapek’s dox
A davus NIAR Sail Czapek’s doz
A, niger " it o
A. candidua 7 i .
A versicolor i " -
A, sydowi o % i
A, i'lllmmatua TTAxx Food graine "
A, terceus ' s Soil %
A eydowi I - o
A, oohraceus i §i "
A "npilateralis - Food ,
A. viclaceous < " "
A, nidulapa - Straw "
A, nigar PUSIE*** Food Malt sxiraot
A, Aavua " i i
P. duponti 5 Anime] dung
P. nigricana 2 Snil e
P, purpurcgenum i, Animal dung
P. regueforti % Wheat grain I
P. vephalophors - Animal dung it
M. pusillug Ta Wheat grain YPS5
M, miehei e 0 Wi
M. indicus TCSIR Animal dung Crapek’s dox

*  Nuclear Institute for Agriculture and Biology, Faisslabad,

*%  Department of Mlapt Pathology, Univernity of Agricul ture, Faizalabad,
s Pakistan Conncil of Seientific & [ndastrial Research Labs., Lahore.
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Talle 2. FLipase aclivily of fungal straing

Yolume of 005N

Volumne of 006N

Name of fungsl strain alechotic KOH aloshalte KOH Lipase
. eonpumed for . osnrumed for aotivity
unhoiled enzyma (m!) boiled ensyme {ml) uwnitsfd ml

A. flavoe? 249 11.2 17, 1%
A niger® 345.8 1.3 24.0
A, oryzae® 32.9 11.0 21.%
A_ candidus 271 11,2 16,2
A, flsvus*™ 5.2 11.3 143
A, aydowi 247 k2 18.5
A, terreuns 25 4 11.3 141
A. violaneour 13.4 1i.0 Z.4
A, fumigstes 23.6 1.0 12.5
A, ocheaceun 226 11.3 11.2
A, up!aterslis 14.3 11.1 3.2
A wersicolor 224 110 11,5
A, pilulane 135 15,0 26
A, paraciticus 12.0 112 1.7
A, niger** 31.3 1.1 20.2
M. mjahe! o8 g 11.2 15.4
M, varicnm 13.5 il.2 .3
M pasillus 28,0 11.3 18.7
M, indious 15.8 1.1 2.8
P. nigrioana 24.0 11.0 17.0
F. doponti 14,3 11,2 3.1
P. sephalophora 158 11.3 2.3
F. purpurogenum 14,7 1.2 35
P. regneforti 234 iL.9 12.8
IRR. arrhizus 250 11.2 11.8

wee Lach reading ia the mran of triplicste readings.

Ieclated from roil.

** Jaglated from food,
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eced oil and eorn oil which mainly contained, unsaturated fatty noids of 18 and
15 carbon atoms, were lews hydrolyzed, while coconut ai whioh contained
snturated fatty acids of 6.10 carbon atoms wes veory wsll sitacked by the fungal
lipaser from threo fungal atraios, Similarly, emulsified butserfat which cons
tained predominaptly lower enturated fatty acids of 4 and 8 carbon otoms were
elso well hydeolyzed. From these resulsts, it miay ba ¢coneluded that emuplsified
eoconut oil and butterfat sre excellent substrates for 4. eiger and 4. flaves and
thoir epecificity to triglycerides of lower malecular wrighi fu.tty acils and =
veriety of higher molecular weight of oils in the emulsified siate hoa been
confirmed. Thews resnlts are in agreement with the findiogs of Somkuti and
Babel (146B) regarding the cmulsificd Lutteefas ae ttbelrate, hut these
roaules have shows thot emulsified ooconut ol is an wxcellent subestrate in
comprison to vlive oil.  This difforency can be ¢xplaitied on the bagin thag
fungal etrain tested by Somkuti and Babel 1968) belongad to pon-thermotolst-
wib claes, whereas straine tested in the present studies brlonged to thermo-
tolorant class. The maximum setivity exhibited by these ihrve atrains bave
been three doys for 4. siger and A fluves and two daya for A oryzad,  Thean
obasrvations are eontrary to thoss made by Kundu and Pal (1970} except fur
A pryzae.

The growth pattern of these strains in terms of PnEYmMatio activity showed
& gradusl inerease aad decressc with time. The optimum terpoeratures noted
for inftial ineubation are 30°Cand 26°C {or A. aryese 4. wiger and caapeatively,
Previons studies also reported that fungal straioyof Aspergillus gpacies normally
thowed maximam lipase setivity at 25°C to 30°C (Kundu wod Pal, 19790; Tuko-
wobo et ¢f,, 1964), Similorly, optimum temperaturs for these strains for the
hydrolysis reaction was found to be 37°C. The meximum eDEyMmatic activity
ranged between 37.40°C wnd oomplete inactivetion was obysrved lrum a0
onward. Similar observations have basn reported by other workers while LERAY
ing plans lipases or miorabin! lipsses [Akhtar ef of,, 18735).

The reported work provides a general survey of sereening the iocal fu ngal
rtraing for their lipase activity, All the fsolates subjerted for lipase activity
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wera withond any purification end therefors morn detailed work for the jsoiaticon
and purificatian of this enzyme i3 puggentsd,
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