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Abstract 

The isolation and screening of efficient cellulase producing fungi from natural sources was studied in this work. 

This research was aimed to isolate cellulolytic fungi with overproduction of cellulase components. Efficient 

Cellulase-producing fungi were isolated from different samples like soil, compost, decayed lignocellulosic waste 

etc using different isolation strategies. A novel methodology of isolation and primary screening of cellulolytic 

fungi was adopted by exposing carboxy methyl cellulose agar, which is a selective media for cellulolytic 

microorganisms, directly in the environment which is rich with cellulolytic microbes. Among the various 

isolates obtained from different environment, five different fungi were selected depending upon the diameter of 

clear zone produced in Carboxy methyl cellulose agar for further screening in liquid media and one potent 

strain NASC3 was identified as efficient cellulolytic fungi. Molecular identification of strain NASC3 was done 

by PCR amplification of 18s rDNA region using primers ITS4 and ITS5. The amplified products were sequenced 

and analyzed using ClustalW .The phylogenetic analysis of strain NASC3 showed highest homology with 

Penicillium citrinum. These Cellulase positive isolates may be an integral part of future work to develop good 

cellulases or produce efficient cellulase producing systems such as microbial consortia which can be used for 

industry. Isolation and characterization may also provide a good starting point for the discovery of such 

beneficial enzymes. 
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1. Introduction 

Cellulose is considered as one of the most 

important sources of carbon in this planet and its 

annual biosynthesis by both land plants and marine 

algae occurs at a rate of 0.85×10
11 

tonnes per 

annum .Cellulose, a polymer of glucose residues 

connected by β-1,4 linkages, being the primary 

structural material of plant cell wall, is the most 

abundant carbohydrate in nature (Saha et al., 2006). 

It has become considerable economic interest to 

develop processes for effective treatment and 

utilization of cellulosic wastes as inexpensive 

carbon sources. Enormous amounts of agricultural, 

industrial and municipal cellulosic wastes have 

been accumulating or used inefficiently due to the 

high cost of their utilization processes (Bisaria et 

al., 1981). Cellulases provide a key opportunity for 

achieving tremendous benefits of biomass 

utilization. 

 Cellulase is the enzyme that hydrolyzes 

the β-1, 4-glycosidic bonds in the polymer to 

release glucose units (Nishida et al., 2007). 

Cellulase is a multi enzyme system composed of 

several enzymes with numerous isozymes, which 

act in synergy. The basic enzymatic process for the 

depolymerisation of cellulose requires three types 

of enzymes: Endoglucanase (EG or CX), 

hydrolyses internal β-1,4 glucan chain of cellulose 

at random, primarily within amorphous regions and 

display low hydrolytic activity toward crystalline 

cellulose; Exoglucanase i.e., exoacting 

cellobiohydrolases (CBH), removes cellobiose 

from the non-reducing end of cello-oligosaccharide 

and of crystalline, amorphous and acid or alkali 

treated cellulose; Cellobiase or β-glucosidase 

(BGL) (Siddiqui et al., 2000) hydrolyses cellobiose 

to yield two molecules of glucose which completes 

the depolymerisation of cellulose .  

Cellulases have enormous potential in 

industrial applications. Glucose produced from 

cellulosic substrate  by hydrolysis could be further 

used as substrate for subsequent fermentation or 

other processes which could yield valuable end 

products such as ethanol (Levy et al., 2002), 

butanol, methane, amino acid, single-cell protein, 

organic acids etc. (Luo et al., 1997; Penttila et al., 

2004), feed preparation, (Ishikuro, 1993) waste-

water treatment, detergent formulation (Oksanen et 

al., 2000), textile production (Miettinen-Oinonen et 
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al., 2004) and in other areas (Van-Wyk et al., 

2003). Additional potential applications include the 

production of wine, beer and fruit juice. 

Nevertheless, all these uses are of rather small 

magnitude compared with cellulase requirements 

for bioconversion of lignocellulosic biomass to fuel 

ethanol. 

One major obstacle facing the 

development of lignocellulosic biofuel is the 

cellulose hydrolysis. Generally speaking, there is a 

lack of efficient microorganisms which can 

produce sufficient amounts of all three types of 

cellulases to efficiently breakdown crystalline 

cellulose to glucose. Moreover, the bio refining 

process remains economically unfeasible due to a 

lack of biocatalysts that can overcome costly 

hurdles (Maki et al., 2009) Recently, the cost of 

ethanol production from cellulosic material is 

US$1.8 per gallon. However, development of 

enzymatic processing can decrease the ethanol cost 

as low as US$ 0.2/gallon (Genansounou, 2010). 

Therefore, the chance to obtain cheap ethanol will 

depend on the successful screening of novel 

cellulose producing strain. 

Cellulases are produced by large number 

of microorganisms and are either cell-bound or 

extracellular. Fungi and bacteria are the main 

natural agents of cellulose degradation. The 

cellulose utilizing population includes aerobic and 

anaerobic mesophilic bacteria, thermophilic , 

alkaliphilic bacteria, actinomycetes ,certain 

protozoa  and filamentous fungi. However, fungi 

are well known agents of decomposition of organic 

matter (Lynd et al., 2002). Although a large 

number of fungi can degrade cellulose, only a few 

of them produce significant quantities of free 

enzyme capable of completely hydrolyzing 

crystalline cellulose.  Therefore, there has been 

much research aimed at obtaining new 

microorganisms producing cellulase enzymes with 

higher specific activities and greater efficiency. 

Modern molecular biology technique is 

leading researchers towards developing 

microorganisms which can produce a greater 

number of and more efficient cellulases, the 

traditional microbiological technique of isolation 

still plays an important role. New cellulase-

degrading strain may represent a good host or 

framework to further improve or add additional 

enzyme genes for further improvement. Similarly, a 

cellulase produced by an isolate may be more 

efficient and may be worth cloning and introducing 

to an already good industrial cellulase producer to 

further improve its cellulose-degrading repertoire 

(Maki et al., 2009). Therefore, there has been much 

research aimed at obtaining new microorganisms 

producing cellulase enzymes with higher specific 

activities and greater efficiency. 

In this study, efficient cellulase producing 

microorganisms were isolated from different 

natural sources like compost soil, decayed wood 

and lignocellulosic waste. The purpose was to 

identify and characterize those isolates displaying 

the greatest cellulase activity for the possible use in 

large scale bio refining. 

 

2. Materials and Methods 

 

2.1 Isolation and screening of cellulolytic microbes 

 

Isolation of microbes is important in order to obtain 

pure culture. Isolation method involves serial 

dilution method, by exposing CMC agar in to 

environment which is rich in decayed cellulosic 

material and scrapings were taken from surfaces 

with visible fungal growth or an accumulation of 

organic material. 

Serial dilution and spread plating was 

performed with soil and compost samples .The soil 

sample and compost were serially diluted and 

spread plated on a CMC agar. The plates were 

incubated for 7 days at room temperature and 

observed for clear zone around colony. To visualize 

the hydrolysis zone, the plates were flooded with 

an aqueous solution of 0.1% Congo red for 15 min 

and washed with 1M NaCl (Bradner et al., 

1999).To indicate the cellulase activity of the 

organisms, diameters of clear zone around colonies 

on CMC agar were measured. Single colony from 

these CMC agar plates were sub cultured on fresh 

CMC plate. These plates were used as master plate.  

 

2.2 Identification of Fungal Isolates 

  

Isolated cellulolytic fungi were identified based on 

colony morphology, cultural characteristics and, 

especially, on the morphology of their sporulaing 

structures. The morphology of the isolates, stained 

with lacto phenol-cotton blue, was studied using a 

light microscope. Fungus was inoculated in Potato 

dextrose agar and incubated at 28 ⁰C for 7 days and 

these cultures were used for fungal staining. A wet 

mount of 7 day old culture fungus was prepared by 

suspending some of the culture from the PDA plate 

in a few drops of Lacto phenol Blue and observe 

under the microscope. 

 

2.3 Cellulase Enzyme production  

 

The Carboxy methyl cellulose (CMC) 

broth containing 0.2% (w/v) CMC as sole 

carbon/energy source was used for enzymes 

production. One ml of fungal culture was 

inoculated into the 50ml of the sterile CMC broth. 

The cultures were incubated in shaking for 7 days 

at room temperature (25 ºC – 30 ºC). Cultures were 

harvested by centrifugation at 6000 x g for 15 min 

and the cell free culture supernatants used as crude 

enzyme source. 
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2.4 Cellulase activity assay 

 

The cellulase activity of each culture was measured 

by determining the amount of reducing sugars 

liberated by using a dinitrosalicylic acid (DNS) 

method (Miller, 1959). One unit of FP-ase, CMC-

ase was defined as the amount of enzyme, which 

released μmole of reducing sugar measured as 

glucose per min under the assay conditions. 
 

2.4.1 Filter paper assay  

 

Filter paper assay (FPase) for total cellulase 

activity in the culture filtrate was determined 

according to the standard method. 0.5 ml of culture 

filtrate as enzyme source was added to Whatman 

No. 1 filter paper strip (1 x 6 cm; 50 mg) immersed 

in 1ml of 0.5 M Sodium citrate buffer of pH 5.0. 

After incubation at 50 
o
C for 1h, the reducing sugar 

released was estimated by dinitrosalicylic acid 

(DNS) method (Ghose, 1987) One unit of filter 

paper (FPU) activity was defined as the amount of 

enzyme releasing 1 μmole of reducing sugar from 

filter paper per ml per min.  

 

2.4.2 CMCase assay 

 

CMCase activity was measured using a reaction 

mixture containing 1 ml of 1% carboxymethyl 

cellulose (CMC) in 0.5 M citrate acetate buffer of 

pH 5.0 with 0.5 ml of enzyme supernatant filtrate 
(Wood and Bhat, 1988). The reaction mixture was 

incubated at 50 
o
C for 30 min and the reducing 

sugar produced was determined by DNS method. 

 

2.5 Molecular identification of fungal isolate 

 

Molecular characterization, particularly DNA 

sequence analyses of 18S rDNA was used to 

confirm the identity of isolated cellulolytic fungi. 

18S rDNA sequence  analysis was performed to 

identify  the phylogeny of the fungi .Fungal 

material was scraped from pure cultures and DNA 

extracted using CTAB method .The 18S rDNA 

sequences were amplified using primers ITS-4: 

TCCTCCGCTTATTGATATGC and ITS-5: 

GGAAGTAAAAGTCGTAACAAGG. Since, 

fungal ITS sequences generally provide greater 

taxonomic resolution than sequences generated 

from coding regions (Anderson et al., 2003). PCR 

amplification was done in a MJ Research PTC 

Mini-cycler with the following protocol: 95 
o
C for 

5 min; 30 cycles of 94 
o
C for 1 min, 55 

o
C for 1 

min, 72 
o
C for 1 min followed by a final extension 

step of 72 
o
C for 1 min. Each 50-µL reaction 

mixture contained 30 mM Tris (pH 8.4), 50 mM 

KCl, 1.5 mM MgCl2, 50 mM concentrations of 

each deoxynucleotide triphosphate, 10 pMol of 

each primer, and 1U of Taq polymerase. 

 

2.6 Purification of PCR Product 

 

Unpurified PCR product (at least 10-15 μL) was 

purified in 50 μL of PCR cleanup solution. The 

contents were mixed well and incubated at 55 ºC 

for 15-20 minutes. The mixture was centrifuged at 

12,000 rpm for 15 min, during which time the 

contaminants are released into the supernatant and 

discarded at the end of the centrifugation. The 

DNA was further precipitated by the addition of 

600 μL of 80% ethanol and centrifugation at the 

same conditions as before. The residual cleanup 

solution/contaminants are removed along with 

ethanol by discarding the supernatant. Finally, the 

DNA pellet was dried and dissolved in 10-15 μL of 

Milli Q water. 

 

2.7 Sequencing PCR 

 

The sequencing of the target gene was done using 

BigDye Chemistry, and performed as per the 

manufacturer's protocols (Applied Biosystems 

3730xl DNA Analyzer). Each 10µL reaction 

mixture contained 60 -100ng of purified PCR 

product, 2µL of Big dye, 3.2pmol of primer, 1X of 

sequencing buffer. Place the tubes in the thermal 

cycler and polymerase chain reaction was carried 

out in 25 cycles of following programe. 96 ⁰C for 

10 sec, 50 ⁰C for 5-10 sec, 60 ⁰C for 4 min, then 

ramp to 4 ⁰C. 

 

 2.8 Purification and sequencing of PCR products 

  

Sequencing PCR products were centrifuged briefly 

and transferred by pipette entire sequencing 

reactions into 1.5 ml Micro centrifuge tubes. Then 

40 ml of 75% isopropanol or 10 ml of deionized 

water and 30 ml of 100% isopropanol was added. 

Mix by vortexing briefly, leave at room 

temperature for  15 min to precipitate products and 

Spin tubes for a minimum of 20 min at maximum 

speed in a Microfuge.  The supernatants were 

pipetted out completely with a separate pipette tip 

for each sample, without disturbing the DNA 

pellet. 125 to 250 ml of 75% isopropanol was 

added to the tubes and vortexed briefly, centrifuged 

as before for 5 min at maximum speed, and 

discarded the supernatants. Vacuum dried the 

samples for 10 - 15 minutes (to dryness) and store 

at -20 
o
C until ready for electrophoresis. The 

purified extension products were separated in the 

ABI 3730xl DNA Analyzer by capillary 

electrophoresis. 

 

2.9  DNA Sequence and Homology Analysis 

 

The 18s rRNA sequence was obtained using 

Sequence Scanner software. The sequences were 

analyzed at gene bank data centre using BLAST 
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system at http://www.ncbi.nlm.nih.gov/ BLAST 

(Altuschul et al., 1997) too identify the genus of 

isolated strain. 

 

3. Results 

 

3.1 Isolation and Screening of the cellulase 

producing fungi 

 

The cellulase producing fungi were isolated from 

natural environment by different isolation method. 

A novel method of isolation was adopted in this 

study.CMC agar were exposed in lignocellulosic 

rich environment. The isolates were numbered with 

NASC. Carboxymetyl cellulose agar is a selective 

media and selectively supports the growth of the 

cellulolytic fungi because cellulase producing 

organisms can only utilize cellulose as the carbon 

source.  

The screening of the cellulolytic fungal 

isolate was performed based on the diameter of 

clearing zone surrounding the colony on the CMC 

medium. Congo red intercalate between the 

cellulose. The diameter of clearing zone for each 

isolate are shown in Table 1.The appearance of 

the clear zone around the colony after the addition 

of Congo red solution was strong evidence that the 

fungi produced cellulase in order to degrade 

cellulose (Fig. 1). Among the 50 isolates,5 isolates 

have shown the  higher cellulase activity.These 

isolate has been used for further studies into the 

enzyme production and their ability to degrade 

cellulose. Results showed that isolated (NAS3) has 

highest enzyme activity among   total isolates. 

Depending of clear zone diameter NASC3 used for 

further studies. 

 

3.2 Morphological Identification of fungi 

 

The isolates were identified based on the colony 

morphology and microscopic observation .The 

isolated fungi was purified by repeated Sub-

culturing on the Potato Dextrose Agar medium at 

regular intervals and incubated at 28°C. Isolate 

numbers NASC1, NASC2 and NASC5 were 

identified as Aspergillus sp, NASC3 was identified 

as Penicillium sp and NASC4 identified as Mucor 

sp (Table 1). NASC3 was used for molecular 

identification because of its high capacity to 

produce cellulase enzyme.  Penicillium citinum 

colonies showed   slow to moderate growth. 

Colonies were velutinous to floccose and mycelium  

were white to greyish-orange. Conidial masses 

greyish-turquoise; frequently a pale yellow to 

reddish-brown soluble pigment is produced.  

 

3.3 Cellulase enzyme assay 

 

Cellulases production was quantitatively 

determined for 5 fungal isolates grown in the CMC 

broth media. Enzyme activities of fungal isolates 

are presented in Fig. 2. The FP-ase and CMC- ase 

activities of Penicillium sp was higher than other 

isolates, suggesting that these isolates which have 

appreciable cellulolytic activity are valuable in the 

bioconversion process of cellulolytic materials. 
 

3.4 Molecular characterization based on 18S rRNA 

gene 

 

The isolated fungi was identified by molecular 

characterization technique in which genomic DNA 

was isolated and internal transcribed spacer (ITS) 

was amplified with suitable primers and 

phylogenetic analysis was done. Penicillium sp 

NAS3 showed high cellulolytic activity, so this 

fungi was molecularly identified. The genomic 

DNA was isolated and checked on agarose gel, was 

found to be of high molecular weight and intact. 

The spectrophotometric analysis of the DNA 

showed that the DNA had an A260/A280 ratio of 

1.80. Amplification of genomic DNA from NAS3 

was conducted through polymerase Chain Reaction 

(PCR). The PCR of 18S rRNA gene was carried 

out by using universal primer (ITS4 and ITS5) 

specific to 18S rRNA genes. The gel 

electrophoresis was performed to analysis the PCR 

product. The PCR product has a size in a range 

between 900 to 1500bp proved that the 18S RNA   

gene of   NASC3 was successfully amplified and 

after purification it was used for sequencing. The 

obtained sequence of 18srRNA fragment showed 

92% similarity (Table 2) with target sequence to 

the closely related fungal sequence Penicillium 

citrinum. The fungal isolates, NASC3 was 

identified as Penicillium citrinum.  

 

3.5 Phylogenetic analysis of 18S rDNA sequences 

 

Phylogenetic analysis was done using sequences  

targeting from  18S rRNA regions of fungus. The 

sequences were then inputted into a sequence 

alignment program called Clustal w. An alignment 

was then done using UPGMA algorithm which 

finds the relatedness between the isolates assuming 

that the rate of evolution is constant. The aligned 

sequences were then uploaded into a program 

called Tree View which allows us to view the 

phylogenetic tree produced from the alignment 

information using the UPGMA algorithm. The 

phylogenetic analysis revealed similarity (92.65%) 

with Penicillium citrinum. Fig. 4 shows the 

phylogenetic tree derived from the 18srRNA gene 

sequence of 33 type-strain, Stain NASC3 was a 

member of the genus Penicillium and most closely 

related to Penicillium citrinum. 

 

4. Discussion 

 

Cellulose is world’s most abundant organic  

http://www.ncbi.nlm.nih.gov/%20BLAST
http://scialert.net/fulltext/?doi=biotech.2011.108.113#t1
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substance (Ruttloff, 1987) and comprises a major  

storage form of photosynthesized glucose. 

Cellulose   annual biosynthesis by both land plants 

and marine algae occurs at a rate of 0.85×10 
11 

tonnes per annum .It is the major component of 

 

 

biomass energy (Scott et al., 1987). Fungi are well 

known agents of decomposition of organic matter 

in general and of cellulosic substrate in particular 

as reported by. Lynd et al., (2002). As fungi can 

utilize wide range of cellulosic waste, therefore,  

 

 
 

Fig.1: Screening of fungal isolated on CMC agar after treatment with Congo Red showing Clear zone around   

the colonies 

 

 

 

Table 1.The clearing zone of cellulase activities of 

fungi isolates used in the cellulolytic screening 

study 

 

Isolate(s) Fungal 

isolate(s)        

Diameter of  clear 

zone (mm) 
NASC1 Aspergillus sp. 30 
NASC2 Aspergillus sp. 35 
NASC3 Penicillum sp. 44 
NASC4 Aspergillus sp. 19 
NASC5 Mucor sp. 27 

 

                                                                  
Fig. 2: Filter paper assay of   cellulase enzyme 

produced by   NASC3. A) Filer paper with enzyme, 

B). Filter  paper without enzyme 

 

 
 

 

NASC1-Aspergillus sp,NASC2-Aspergillus sp,NASC3-Penicillium sp,NASC4-Aspergillus sp,NASC5-Mucor sp 

 

Fig. 3: Activity of cellulase enzyme produced by different fungal isolate in broth medium 
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Table 2.  Similarity analysis of the isolated strain compared with the related taxa. 

 

Type strain Accession  Number Similarity (%) 

P. citrinum HQ596918.1 92.6582 

P. citrinum SCS AA F0015 JQ647899.1 91.8187 

P. citrinum S36 JF266706.1 91.6456 

P. citrinum KUC 3084 HM469428.1 91.6456 

P. griseofulvum 004169 HE805121.1 91.6456 

P. sartoryi AF033421.1 91.6456 

P. westlingii NRRL 800 AF033423.1 91.6456 

P. citrinum P1 AL2 JN672585.1 91.6456 

P. griseofulvum SUMS 0392 FJ011548.1 91.1392 

P. citrinum CN LH FJ65031.1 91.1392 

P. citrinum SCS GA F0092 JN851020.1 90.1266 

P. citrinum SCS GA F0003 JN850977.1 90.1266 

Penicillium.sp MS-2011-F40 HE608805.1 90.1266 

P. citrinum UASWS 0790 JN601441.1 90.1266 

P. citrinum W8 M-47 JN226951.1 90.1266 

P.citrinumW3-3 HQ88713.1 90.1266 

P. citrinum GZU-BCEC389-3-2 GU565103.1 90.1266 

P. griseofulvum F26 EU497956.1 90.1266 

P. griseofulvum T21-03 GU134893.1 90.1266 

P. griseofulvum L12 EU780695.1 90.1266 

P. griseofulvum L3 EU780694.1 90.1266 

P. griseofulvum NW 440 EU520067.1 90.1266 

Aschersonia AY225333.1 90.1266 

P. citrinum S36 18S JF66706.1 90.1266 

P. citrinum SGE 43 JQ776540.1 90.1266 

P. citrinum GW 8-28 JQ670966.1 90.1266 

P. citrinum GW 31-7 JQ670963.1 90.1266 

P. citrinum CR-2 GU377267.1 90.1266 

Penicillium.sp F10 JN252111.1 90.1266 

P. citrinum SCS GA F0167 JN851046.1 90.1266 

P. citrinum DBOF 84 JQ724445.1 90.8861 

P. citrinum 004168 HE805120.1 89.8734 

Aspergillus.niger MO5-18S EU645696.1 85.3165 
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Fig. 4: Molecular phylogenetic tree deduced from the sequence of 18s rRNA of Penicillium sp (NASC3) with 

respect to the closely related sequence available in Gen Bank 
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interest in the search for cellulase producing novel 

fungal species is increasing. The present study was 

carried out with an aim of isolating, screening and 

identification of efficient cellulase producing fungi 

from natural habitat. 

Habitats that are rich with cellulosic 

substrates are the best sources in which we can 

isolate cellulolytic microorganisms (Haung and 

Monk, 2004). Decayed cellulosic waste, compost, 

soil ,decayed fruit etc  were selected as a source for 

obtaining desirable cellulase producing organisms, 

because these are  rich source of diverse group of 

cellulolytic microorganisms. Further, its wide 

availability, ease of processing and cost 

effectiveness also plays an important role for its 

selection.Cellulolytic fungi are identified on the 

basis of morphological characteristics, i.e. colony 

coloration, pigmentation on the reverse side of 

plate, colony morphology, spore structure and 

arrangement, etc. (Cooney and Emerson, 1964). 

The screenings of cellulase producing 

fungi were performed on CMC agar plates flooded 

with Congo red and washed with NaCl. Depending 

on the diameter of clear zone around the colony, 

five fungal stains were identified as cellulase 

producing fungi and its initial identification was 

done by fungal staining and colony morphology. 

The fungal isolate’s cellulase production capacity 

was further screened in CMC broth media. The 

fungal isolate NASC3 has shown maximum 

enzyme activity than other isolates. So that that 

stain was used for molecular identification   based 

on 18 s r RNA gene sequence.  

Molecular methods being highly sensitive 

and selective currently used to identify 

microorganisms. Environmental conditions may 

have intense impact on morphological and 

physiological characteristics, hence the accurate 

identification of fungal isolates turned out to be 

more difficult (Bakri et al., 2010). Therefore, it was 

suggested that the molecular techniques are more 

significant for the characterization of the new 

fungal isolates, allowing grouping the strains. 

Furthermore, complex studies (microbiological, 

biochemical and molecular) are essential, when 

theid entification of new fungal isolate is the 

purpose of the investigation. 

The phylogenetic Tree in Fig. 4  is divided 

in to two main groups and each group is divided in 

to two sub groups. The phylogenetic   analysis  of  

these   strains  using  its  18 S  rDNA  sequence   

data   showed   that  strain NAS3  had highest 

similarity  with  P. citrinum. Molecular 

identification of organism exhibit high specificity 

and sensitivity  and can be used for classifying 

microorganisms at taxonomical level. The 

molecular characterization can also be a useful tool 

to phylogenetically relate the fungi on the basis of 

their characteristic morphological features 

(Fliegerova et al., 2004) as well as physiological 

and functional aspects.  

Cellulose was abundant in nature and 

awaited to be converted into more valuable 

products used for mankind. Several 

microorganisms capable of converting cellulose 

into simple carbohydrates had been discovered for 

decades. However, needs for newly isolated 

cellulytic microbes were still remained. The 

Penicillium sp. NAS3   showed a potential to 

produce   cellulase which could be readily used in 

many applications such as animal foods and a feed 

stock for production of valuable organic 

compounds (Niranjane et al., 2007). So these 

Cellulase positive isolates may be an integral part 

of future work to develop good cellulases or 

produce efficient cellulase producing systems such 

as microbial consortia which can be used for 

industry. Isolation and characterization may 

provide a good starting point for the discovery of 

such beneficial enzymes. 
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