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ABSTRACT

In this study, afungal strain Aspergillus niger wasisolated from soil con-
taminated with effluents of cotton ginning mill for cellulase production.
The cellulolytic property of fungal culture was confirmed by Plate screen-
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ing method. Formation of clear yellow zone of inhibition on Congo-red
agar medium is an indication of endoglucanase activity of fungal strain.
The endoglucanse activity was measured by viscometric method. The
maximum reduction in Carboxy Methyl Cellulose viscosity with 98.77 per-
centages at 70 minutes is an indication of improved endoglucase activity

of Aspergillus niger.

INTRODUCTION

In recent years, theinterest in cellulases hasin-
creased dueto many potentia applicationsfor example,
intheproduction of bio-energy and bio-fud, inthetex-
tileindustry and in the pul p and paper industry(*2 3,
The growing concerns about the shortage of fossil fu-
els, theemission of greenhousegassesandair pollution
by incompl ete combustion of fossil fuel havealsore-
sultedinanincreasing focuson production of bioethanol
from lignocelluloses” and especialy the possibility to
use cellulasesto perform enzymatic hydrolysisof the
lignocellulosic materia §°. In production of bioethanal,
the cost of theenzymes used for hydrolysisneedsto be
reduced and the enzyme’s efficiency needs to be im-
provedin order to makethe processeconomically fea
sibl€®. The enzyme production costsaretightly con-
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nected with the productivity of enzyme-producing mi-
crobia strainandthefind activity (protein) yiddinthe
fermentation brothi”? The Enzymetic hydrolysisof cel-
luloseto soluble sugarsisacomplex processrequiring
the concerted action of several enzymeswith different
substrate specificity!®. Endo-1,4-B-pb-glucanases (or
1,4-B-p-glucan 4-glucanohydrolases, EC 3.2.1.4) hy-
drolyze-1,4-glucosidic linkages of the cellulose chain
inarandom manner, releasing cellodextrinswith differ-
ent degrees of polymerization, and thus providing sub-
stratesfor exoglucanases. The standard substrate for
characterizing endoglucanasesisasolublecellulose
derivative, the sodium sat of carboxymethylcellulose,
CMC. Thecourseof thereaction isfollowed either by
reductioninviscosty or by formation of reducing end-
groups® Many cdlulolytic organismsproducecdlulases
under suitable conditionsthat perform cellulolysisnec-
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essary for cell growth. Fungi constituteamost fascinat-
ing group of organismsand aremaost common industriad
sourcefor hemicdlul osessuch asglucanases, xylanases,
and gal actanases. Theviscometric method isconsid-
ered standard for eva uating endoglucanasessinceitis
highly sensitiveand specific for enzymesthat hydrolyze
interna bondswithinapolymer molecule™?. The change
inviscosity isprimarily duetothechangeinthedegree
of polymerization of CMCthat istheresult of cleavage
of theglucosdiclinkagesremotefromthechainend. In
contrast, exoglucanases, which act on CM C near the
chainend, givelittlechangeinviscosity whilereleasing
ggnificant amountsof reducing end-groups. Inthisstudy
an attempt was madeto i solate and screen fungal cul-
turefor cellulase (endoglucanase) production, and de-
terminethe endoglunase activity by cost-effectiveand
convenient viscometric method.

MATERIALSAND METHODS

Organism and growth conditions

Thefungd cultureusedinthisstudy for endoglucanse
production wasisolated from soil contaminated with
cotton ginning mill effluentsand thefungd isolatewas
identified as Aspergillusniger based onitsmacroscopic
and microscopi c obsarvationsand val uesmatching these
characteristicsrecorded with thoselisted in standard
reference book entitled Compendium of Soil Fungi, Vol.
1 Domschet al.,*d. Theidentified fungal culturewas
further purified by sub-culturing number of timesin Po-
tato Dextrose Agar (PDA) platesfor further experi-
ments

Screening of Aspergillus niger for cellulase pro-
duction

Thecdlulolytic natureof Aspergillusniger wascon-
firmed by plate screening method*? For this 1%
Carboxy Methyl Cdlulosewasamended with Czapeck
-Dox agar mediaand the pH was adjusted to 5. The
mediawas poured into sterile Petri dishes, after solidi-
fication of mediaasmall holewas made on the centre
of Petri dish aseptically and the A.niger sporeswere
added to thewell made centre of medium. The plates
wereincubated for 3daysat 30°C and 2daysat 50°C.
After incubationtheplateswere stained with 1% Congo
red solution for 15 minutes, after that the Congo red
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stainwasneutralized with 1M Nacl solution. Theyel-
low color zone formation concern the ability of sub-
strate utilization and CM Case (endoglucanse) enzyme
activity of fungd culture.

Cultivation of Aspergillusniger for endoglucase
production

For cellulase production, A.niger wascultivatedin
basal medium!*® with following ingredientsin g/L.
KH,PO,, 2.0; MgSO,.7H,0, 0.3; CaCl,.2H.,0,
0.3%; NaNO,, 1.4, NH,H,PO,, 0.8; Protease pep-
tone, 0.5; yeast extract, 0.3; NaNO, 1.4; Casamino
acids, 0.4; Tween-80, 1 ml and traceelements(mg/L),
FeSO,.7H,0, 5.0, MnSO,.4H,0, 1.6; ZnSO,.2H.0,
1.4and CuSO,.5H,0, 1.0. The pH of themediumwas
adjustedto 5.0. Sterilefifty millilitersof theabovegrowth
medium in 250 ml Erlenmeyer flaskswere amended
with0.5%W/V cdlulose. Inoculums’ of mycelial sus-
pensionwas prepared by flooding thed ant with 2 ml of
steriledistilled water and was used to inocul ate basal
medium intheflasks. Inoculated fresh fungal cultures
wereincubated at 28+ 20°C on a rotary shaker (180
rpm). Thefiltrate obtained after remova of mycdlid mat
by filtration through Whatman Filter paper No. 1, was
used asan enzyme source.

Deter mination of endoglucanase activity by vis-
cometric method

Thefunga strain Aspergillusniger endoglucanase
activity was measured by Viscometric method. Five
gramsof carboxymethyl (CMC) cellulosewasdowly
dispersed into 500 ml hot water (80°C). The solution
was cool ed to room temperature after compl ete solu-
bilization of CM C and volumewas madeupto oneliter
with 0.1 M sodium acetate buffer pH 5.0 and stored at
4°C as stock solution until usage. CMC hydrolysis was
performedin 50mM acetate buffer, pH 5at 40°C. Fif-
teen milliliter diquotsof carboxymethyl cellulosestock
solution were dispersed into 25 ml screw cap tubes
followed by 5ml of acetate buffer. Tubesweredivided
intwogroups. Fivemillilitersof diluted enzymeculture
filtrate was added to tubes of thefirst group whereas
only 5 ml of acetate buffer was added to tubes of the
second group (control) instead of enzyme. Thesetubes
wereequilibrated in water bath at 40°C. All tubes of
both groups except two tubes from each group were
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incubated in awater bath at 40°C immediately after
addition of enzyme source/acetate buffer. Two tubes
from each group werewithdrawnimmediatey and vis-
cometric measurement wasmade. Thereaction mix-
ture in the tubes was separately transferred to
Ubbelohde capillary tube of viscometer. The mixture
wasimmediately madeto flow down between two pre-
determined pointsin the viscometer and theflow rate
wasmeasured at zerotime.

Two tubesfrom each group at the end of desired
period of incubation werewithdrawn and enzyme ac-
tivity wasdetermined by measurementsof flow ratein
the same fashion as described above. The same pro-
cesswas repeated with water in the place of enzyme.
Per centlossof carboxy methyl celluloseviscosity was
separately calcul ated by thefollowing formulain re-
spect of enzymetreated carboxymethyl celluloseand
untrested carboxymethyl cellulose(control) at any given
timeinterva

= ﬂx 100
VT - VH 20
WhereV =lossof carboxymethyl celluloseviscosity;
V_=flowtimeof CMCinseconds, T =flow timein
seconds at zero time (control); V., = flow time of
water in seconds

Difference between thesetwo va uesrepresents net
per cent loss of viscosity of carboxymethyl cellulose
that isused to expresstheactivity of endoglucanase.

RESULTSAND DISCUSSIONS

Thecdlulolyticactivity of fungd striain Aspergillus
niger was confirmed by plate screening method and
formation of aclear yellow zoneof hydrolysisconcerns
itsability of cdlulolytic property (Figurel).
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*Values represented in figure are mean triplicates
Figure 1 : Aspergillus niger showed clear yellow zone of
hydrolysiswhich indicatesCM C degradation
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Figure2: Endoglucanseactivity of Aspergillusniger

Similarly Sadaf Jahangeer et al.[*® observed the
cellulolytic activity of P.tigrinus, P.ostreatus,
F.fomentarusand A.terreus. The CM Case activity of
mutant Aspergillusniger confirmed by plate screening
method*¥l. The endoglucanase activity of A.niger was
determined by viscometric method* and the activity
was measured intermsof lossin CM Cviscosity in per-
centagewithincreasngthetimeinterva. Withincreas-
ingthetimeinterva thelossof carboxy methyl cdlulose
(substrate) increased upto 90min. and constant at fur-
ther intervas( Figurel). For instancetheendoglucanse
activity of A.niger at 0-10mintsis18.5of lossof CMC
viscosity percentageswhereas at 90 minutesthisloss
wastremendously increased up to 98.77 percentage
and further interval sthe activity was constant. Similar
observation made Ortegd®” Nora Szijarto™® isolated
the thermostabl e endoglucanse from Thermoascus
aurantiacusand maximum activity wasmeasured even
at higher temperature.

CONCLUSIONS

Thefungal culture Aspergillusniger isolated from
soil contaminated with effluentsof cotton ginning mill
wasused for Cellulase (endogl ucanse) production. The
endoglucanase activity was confirmed by Plate screen-
ing method with formation of clear zoneof inhibitionon
Congo red agar medium. The endoglucanase activity
was determined by viscometric method. Maximum of
lossof Carboxy Methyl Celluloseviscosity (98.77%)
at 70 minutes of timeinterval isanindication higher
endoglucanse (CM Case) activity of fungal culture As-
pergillusniger.
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