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ABSTRACT

Inthisstudy acellulolytic fungi wasisolated from soil contaminated with
cattle dung for cellulase production. The cellulolytic property of fungal
culture was confirmed by plate screening assay based on formation of
yellow zone surrounding of fungal culture on Congo red Agar medium
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plate. The cellulase enzyme was produced by fungal culturein submerged
fermentation. The protein content in the fungal filtrate was estimated with
1660 g/ml. The cellulase activities, Filterpaperase (FPase, 1.79U),
Carboxymethy! cellulase (0.68U) and B-glucosidase (0.2 U) was exhibited
by fungal culture isolated from with cattle dung contaminated soil.
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INTRODUCTION

Cdlulaseisacomplex enzymewhich hydrolysis
-1-4 glycosidiclinkages of celluloseor itsderiva-
tives. Thebioconversion of celluloseto smplesoluble
reducing sugars by saccharification through biocate-
lyst cellulosederived from cellulolytic organisms has
been suggested as afeasible process and offers po-
tential to reduce use of fossil fuelsand reduce envi-
ronmenta pollutioni®. Dueto their importancein sac-
charification, cellulases are widely using in food
bewarages, wine, animal feed, textile and laundry,
paper and pulp industriesaswell asin agricultureand
for research purpose?3. Inview of biotechnological
importance of cellulasethisenzymewas produced by
widevariety of microorganismincluding bacteria, fungi,
and actinomycetes. However, fungi arethemost stud-

ied organisms because of their higher enzymeyields
and capacitiesto produce complete cellulase produc-
tion. Several studieswere carried out to produce cel-
lulolytic enzymesfrom bio waste degradation process
by many fungal sps such as Trichoder ma, Penicil-
lium, and Aspergillus sps. These spsare reported to
produce high cdllulase activity!*¥. About twenty three
mould cultures bel onging to the species of Tricho-
derma, Aspergillus, Penicillium Rhizopus, and
Fusariumwereisolated on aselective basal agar me-
dium containing cellulose powder as main carbon
source. Inthe present study thefungal cultureswere
isolatesfrom soil contaminated with cattle dung and
the cellulolytic property of fungal culturewas deter-
mined by plate screening method. The cellulase en-
zymewas produced from isolated fungi and their indi-
vidua activitieswere determined.
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MATERIALSAND METHODS

Collection of soil

The compost soil composed with cattle dung and
hay wascollected from Coastd areaof AndhraPradesh,
India. Thecompost soil wasair-dried and mixed thor-
oughly toincrease homogeneity and shifted through < 2
mm sieve. Thecollected soil wasused for isolation of
cdlulolyticfungi.

Enumeration of fungi

TheFungd populationsin cattle dung soil wasenu-
merated on Czapeck-Dox agar medium with thefol-
lowing composition (g/L) Sodium nitrate: 2.0, Di po-
tassum hydrogen phosphate; 1.0, Magnes um sulphate
-0.5; Potassium chloride-0.5;Ferrous sulphate -
0.01;Sucrose-30. Agar -20.00. The pH of themedium
was adjusted with PH-5.0. A 20 ml of sterilemedium
was aseptically transferred to sterile Petri plates and
dlowed for solidification. After solidification of theme-
dium 0.1 ml diquots of soil suspensionwas spreaded
uniformly with the help of sterileglass spreader. The
plates were incubated at room temperature
(28°C+30°C) for 7 days. After incubated, fungal colo-
niesgrown on plateswere counted. Thefungal colo-
nies grown on the medium are sub cultured on the
Czapeck-Dox agar dantsfor further studies.

Screening of cellulolyticfungi

Thecdlulolytic property of fungd culturewascon-
firmed by plate screening test. In thismethod 1% of
CMC was amended with Czapeck -Dox agar media
and thepH wasadjusted to pH 5. The mediawas pored
ingerilepetri dishes, after solidification of mediaasmall
holewasput on centreof petri dish aseptically and the
culture spores were added to this centre. 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
stain wasneutralized with 1M Nacl solution. Theyel-
low color zoneformation concern the ability of cellu-
loseutilization and enzymeactivity of fungd culture.

Prepar ation of fungal sporeinoculumsfor cdlulase
production

Themutant fungd culturewasgrown on Czapeck-
Dox agar slants and they were incubated at room
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temperaturefor 7 days. After incubation 3ml of sterile
distilled water was added for each dant. Fungal spore
concentration was determined by haemocytometer. In-
oculum density was2 X 106 sporeswere used for cel-
lulase production.

Cultivation of fungal culturesfor cellulaseproduc-
tion

Fungal cultureswascultivated inbasd mediumwith
following ingredients in 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 peptone, 0.5; yeast extract,
0.3; NaNO, 1.4; Casamino acids, 0.4; Tween-80, 1
ml and trace elements (mg/litre), FeSO,.7H,0, 5.0;
MnSO,.4H,0, 1.6; ZnSO,.2H,O, 1.4 and
CuSO,.5H,0, 1.0. The pH of the medium was ad-
justedto 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. Inocul ated 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.

Total protein determination

Total Protein content after pretreatment and fer-
mentation was determined according to Lowry
method ™.

Enzymeassays

FPaseactivity (filter paper activity) and CM Case
activity (carboxy methyl cellulaseactivity) intheculture
filtrate was determined by Ghose method®. 3-glucosi-
dase activity was assayed by using the Herr method®.
Units(1VU) of FPaseand CM Caseweredefined asthe
onemicro moleof glucoseliberated per minute per mil-
liliter under assay conditions. Oneunit of B-glucosidase
was defined asthe amount of enzyme liberating one
micro moleof p-nitro phenol per minuteper milliliter.

RESULTSAND DISCUSSION

Screening of cellulolyticfungi
Thefungd cultureisolated from compost soil was
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screened for of cellulolyticactivity. Thecdlulolytic na-
ture of thefungal culturewas confirmed by clear zone
formation on CMC agar plateshowninFigure 1. Maxi-
mum yellow zone was formed around the agar well
consisiting of funga culture (spores) from cattle dung
soil formation of yellow zone surrounding thefungal
cultureisaindication of cdlulolytic property of fungal
culturefurther thisculturewas used for cellulase pro-
ductioninsubmerged fermentation.

Figurel: Platescreening assay for cellulase production.
Production of cellulaseby fungal isolate

The fungal isolate was grown on Czapek- Dox
medium amended with 1% cellulose asasubstrate’?.
Production of individua cellulaseslikeexoglucansewith
FPU 1.79 U/ml., CMCase was 1.68 and 0.12U/ml
respectively shownin TABLE 1. Theenzymecdllulase
activity wasmeasured in termsof liberation of micro-
molesof glucosefrom substrate per ml /min. whereas
for glucosdase activity liberagtion of paranitrophenol
from PNPG substrate per ml.hr. Similarly the cellulase
fromfunga culture Trichoderma argizienemgrown
onmicrocryddlinecdluloseat 10gramsper litreyeilded
3000U/L of CM Caseand 400 U/L of filter paper ac-
tivity and 4U/L cotton activity™!. Rgjasekhar Reddy et
al 19984 isolated four funga culturesfrom soil con-
taminated with cotton ginning mill effluentsand screened
for cellulase production. Among thefour fungd cultures
isolated Aspergillusniger showed maximum cdlulolytic
activity intermsof 1.7 U of glucosidase on submergd
medium. Similarly Reddi Pradeep and Narasimha
20121*3 also produced cellulase from fungal culture
Mutant and native fungal cultures AspergillusNiger
with maximum cellulases on both submerged and solid
state fermentation. Thefunga culture exhibited total
protein concentrationwith 1666 Ug/ml a 7thday of fer-

mentation. Similar reports made Narasimha et al
2006!% maximum protein content excreated at 7" day
of incubation of fungd cultureinliquid medium. Similar
Reddi Pradeep and Narasimha2012* reported that
the Mutant Aspergillusniger strain GNEB1 showed
highest protein concentration of 2.23 mg/ml, whichwas
morethan that of the parent train (0.60 mg/ml). Smarly
thecdlulolyticfungal culturewasisolated from forest
litter soil and cellulase enzymewasisolated from the
isolated fungal strain™.

TABEL 1: Cellulolyticactivity* of fungal cultureisolated
from cattledung sail.

Fpase® CMCasé® B-glucosidase”  Protein
Substrate ymihy (Uimih) ~ (Ulmifh)  content (ugg/mi)
Celuose 179 168 0.12 1660

*Values represented in the table are mean of two separately

conducted experiments.

a. Filter paperase (Fpase) is expressed in terms of
filter pareunits. Oneunitistheamount of enzymein
thefiltratethat releasing 1umoleof redusing sugar
from filter paper/hour.

b. Corboxymethyl cellulose (CMCase) isexpressed
intermsof units. Oneunitistheamount of enzyme
releasing 1umole of redusing sugar from
corboxymethyl Cdlulose/hour.

c. Oneunitof B-glucosidase activity is defined as the
amount of enzyme liberating 1umole of p-
nitrophenol/hour.

CONCLUSON

A fungd culturewasisolated from soil contamineated
with cattle dung and the cellul olytic activity of fungd
culturewas confirmed by plate screening assay method.
Thefungal isolate produced cellulase enzymein sub-
merged fermentation. M aximum production of protein
content and cellulaseisanindication of cdlulolytic prop-
erty of fungal culturesisolated from cattle dung con-
taminated soil.
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