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Abstract: Cellulose is the primary structural constituent of plant cell wall. Cellulase is a multi-enzyme composed 

of several enzymes with numerous isoenzymes, which act in synergy. Fungi are the chief cellulase producing 

microorganisms. Cellulases have vast potential in industrial application.Cellulases are used in food processing, 

feed preparation, waste water treatment, detergent formulation, textile production etc. In thepresent study, the leaf 

litter soil samples were collected from ten different locations of KattalagarKovil (Tamilnadu, India). The soil 

samples were serially diluted and plated on Sabouraud’s Dextrose Agar (SDA). The fungal strains were identified 

based on the morphology on Lacto phenol cotton blue mount and were designated as F1 to F12. Among the 12 

isolates, cellulase producing fungi were confirmed by Congo red method. The potential cellulase producing fungal 

strain was confirmed as Aspergillus sp. by colony morphology on Sabouraud’sDextose agar plate and Lacto Phenol 

Cotton Blue Staining. The potential cellulase producing fungi was identified asAspergillusnigerby 18S rRNA 

sequencing. The fungal gene sequence was submitted in NCBI with the accession Number MF621961.  
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1. INTRODUCTION 

 
Fungi are well known agents of decomposition of organic matter, in general, and of cellulosic substrate in 

particular[1]. Fungi play important role as a biocatalysts for the production of food, chemicals and fuels. 

They secrete extracellular enzymes to degrade polymers outside the cell and absorb the released nutrients 

and transport water through the cell membrane[2]. 

 

In the kingdom of fungi, most of the individuals are saprophytic and are efficient in degradation of major 

polymers such as cellulose and lignin. The availability of a high active cellulase is the prime requirement 

for a successful process of enzymatic conversion of cellulose into useful product. This depends on proper 

selection and improvement of suitable strains for enzyme production and development of the process for 

production of enzyme of high quality [3]. 

 

Many fungi produce cellulases to release sugar for cell growth and product formation. More than 14,000 

species of fungi have been found to be active in cellulose degradation. Trichoderma sp. have been 

extensively studied due to their strong cellulolytic activity against crystalline celluloses which results into 

saccharification [4].   

 

Among most widely studied organisms having notably high cellulolytic activity, include various fungal 

species like Humicola, Trichoderma, PenicilliumandAspergillus. Some bacterial species include 

Pseudomonas, Bacillus, Actinomycetes, Streptomycetes, Cellumonas, Streptomyces andActinomucor. 

Because of the ability of fungi to consume cellulose for energy consumption, only certain species could 

be used practically for cellulose hydrolysis. Despite of T. reesai, other fungal species include Aspergillus, 
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Penicilliumand Humicola have practical implementation to produce high yields of cellulases. Certain 

aerobic bacterial species such as Cytophaga, Cellumonas and Cellovibrio have ability to degrade cellulose 

in pure culture. The most accepted commercially applicable microbes are A. niger recombinant, T. reesai, 

H. insolens, Thermomonasporafusa, Bacillus species and some other organisms[5].    

 

Most of the time, filamentous fungi are preferred because it gives more yield of cellulase enzyme than 

that of the other fungi. Aspergillusniger is filamentous fungi therefore indirectly it gives more production 

of β- glucosidase, endo-β-glucanase and exo-β-glucanase and crude enzyme produced by the fungal 

cultures having wide variety of application especially in agricultural use [6].  

 

2. MATERIALS AND METHODS 

2.1Site of samplecollection 

In the present study, the litter soil samples were collected from the area of KattalagarKovil. 

KattalagarKovil is located in India at the longitude of 77.62 and latitude of 9.522 and it is situated 8km 

west from Srivilliputtur. The town is about 157.23 meters above the sea level (Fig.1). 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Map shows the sampling site - (KattalagarKovil, Tamilnadu) 

2.1 Sample collection 

Soil samples were collected from ten different locations in leaf litter degrading soil environment of 

KattalagarKovil (Tamilnadu, India). Using a sterilized spatula, 250g of soil sample was collected from 

each location into 300g-capacity plastic container which was previously washed and rinsed with 70% 

alcohol. The samples from the ten different sites were conveyed to the Microbiology Laboratory within a 

day, where they were analyzed. 

 

2.3 Sterilization 

Glassware’s and culture media were sterilized by autoclave in 15 lbs pressure at 121ºC for 15 minutes. 

Pipettes were sterilized at 160ºC for 2 hours in hot air oven. Inoculation works were carried out under 

aseptic conditions in laminar air flow chamber and the plates were incubated at 30ºC. 

 

2.4 Isolation and identification of fungal isolates 

Serial dilutions of soil samples from each site were prepared and inoculated in duplicates into 

Sabouraud’s Dextrose Agar (SDA) plates by spread plate methods. The plates were incubated at 300C for 

3days and observations were made daily to determine the presence of filamentous fungi. Pure cultures of 

isolates were obtained by repeated sub-culture on SDA [7].  The fungal isolates were identified based on 
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the basis of their cultural and morphological characteristics. The cultural characteristics were determined 

by their appearance on culture plates while the morphological features were determined microscopically. 

The isolates were identified with reference to the work of Domschet al. (1980). [8]. 

 

2.5 Determination of percentage frequency of isolates occurrence  

The percentage frequency of occurrence for each species of fungus was determined by the method of 

using the formula: A/B X 100; where, A=Number of plates in which species appear and B=Total number 

of plates incubated for each sites [9].  

 

2.6 Cellulase production medium 

Strains were screened for cellulase production in liquid culture which contained (NaNo3-3.0g/L; K2HPO4-

1.0g/L; MgSo4.7H2O-0.5g/L; KCl-0.5g/L; FeSo4.7H2O-0.01g/L and CMC-1.0g/L at pH 7.0) in Distilled 

water 1000ml[10].  

 

2.7 Selection of strain for cellulase production  

The fungal isolates F1 to F12 (12 fungal isolates) strains were inoculated in production broth and 

incubated at 30°C for 3 days and then analyzed for cellulase production [10].  

 

2.8 Isolation and identification of fungal strains 

Serial dilutions were performed by using the collected leaf litter soil sample to isolate the fungi. The 

isolated colonies were examined by lactophenol cotton blue technique and identified according to their 

morphological characteristics[11].  

 

2.9 Identification of fungi by 18S rDNA sequencing analysis 

 

2.10 DNA Extraction from fungi 

DNA was extracted from the sample as described by (Sambrooket al., 1989)[12]. In this method, 0.5 ng – 

3.0 ng of microbial mat material in 0.5 ng increments were mechanically lysed using a mini bead beater 

(Bio 101, Thermo Savant, Holbrook, NY) at speed 6.5 for 2-45 second cycles and then centrifuged for 3 

minutes at 13,200 rpm. After centrifugation, 490μl of 100% isopropanol was added to the supernatant and 

samples were centrifuged in a cold room for an additional 10 minutes. The samples were allowed to 

precipitate overnight at 4°C and were centrifuged at maximum rpm for 1 hour, after which the supernatant 

was discarded and the samples were vacuum dried for 30 minutes at 45°C. Samples were then stored at -

20°C until re-suspended for PCR amplification. DNA extraction was done using the following kit; Mo 

Bio soil DNA extraction kit, (Mo Bio Laboratories, Inc. Carlsbad, CA). 

 

2.11 PCR amplification of DNA 

The 18S rRNA gene sequences were PCR amplified using the universal eukaryotic primers CDMF (5’-

GTCAGAGGTGAAATTCTTGGATTTA-3’) and CDMR (5’-AAGGGCAGGGACGTAATCAACG-3’). 

This primer set was used in the first PCR-based phylogenetic analysis of 18S rRNA gene sequences in F2 

(fungal isolate).This primer set has been used in more recent analysis of 18S rRNA genes of F2 that were 

PCR amplified directly from samples. These primers were originally designed to amplify the 18S rRNA 

gene from "all" eukaryotic organisms. The primer set amplifies a region of the 18S rRNA gene from 

nucleotides of F2. PCR amplifications were performed using TaqDNA polymerase and reagents 
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according to the manufacturer’s instruction (Promega, Madison, WI). We used 10-100 ng of template 

DNA per reaction. PCR was performed in an iCycler (Bio-Rad, Hercules, CA) using the following 

settings; initial 94ºC for 5 minutes, followed by 30 cycles of 94ºC for 30 seconds, 60ºC for 1 minute and 

74°C 1 minute, then a final extension step at 74ºC for 10 minutes. 

 

2.12 Sequence analysis 

Sequences were aligned and edited using Sequencher (Gene Codes Corporation, Ann Arbor, MN). 

Identification of sequences determined using the BLAST algorithm at the NCBI web site (National Center 

for Biotechnology Information, www4.ncbi.nlm.nih.gov). Phylotypes for this study were defined as 18S 

rRNA gene sequences that shared ≥ 97% sequence homology. Dendrograms were used to depict 18S 

rRNA sequence similarity between fungi sequences detected in our survey and those of related organisms. 

Best nucleotide substitution models were selected using the Model test version 3.06 (Posada and 

Crandall, 1998). Dendrograms were constructed using the neighbor joining algorithm in software. 

 

2.13 Screening of Cellulolytic Fungi 

2.13 A Primary screening 

The fungal isolates were screened for their abilities to produce extracellular cellulase during their growth 

on CMC agar medium containing carboxy methyl cellulose as the sole carbon source (Shankar et al., 

2012). The inoculated plates were incubated for 7 days at 30ºC. Then the plates were flooded with 0.1% 

(w/v) Congo red. After 30 min of incubation, plates were washed with 1M NaCl. The fungal isolates, 

which produced distinct clearing zones around their colonies, were selected. Isolated fungi were identified 

using standard reference manuals by wet mount preparation. Aspergillusnigerwas preserved on PDA 

slants for further studies[13]. 

2.13 B Secondary screening 

The supernatant of the culture broth centrifuged at 5000 rpm for 20 minutes at 4˚C served as the enzyme 

source. This enzyme solution 0.5 ml was added to 0.5 ml of 1% substrate (CMC) taken in 0.2 M Citrate 

Phosphate buffer (pH-7) and incubated at 45˚C for 30 minutes. The reaction was stopped by the addition 

of 2 ml DNS (Dinitro salicylic acid) reagent by keeping them incubated for 5 minutes in boiling water 

bath and quick cooling to room temperature. The degree of enzymatic hydrolysis of the cellulase was 

determined Spectrophotometrically (UV-Vis Spectrophotometer, Labman, India) by measuring the 

absorbance at 540 nm.  The enzyme activity was expressed in units as the amount of enzyme required to 

release 1µ mol of reducing sugar as glucose equivalent min/g of the enzyme sample [14]. 

IU/ml = Concentration of the glucose / 0.18 x 0.5 x 30 

 

3. RESULTS 

 
The results of the soil samples taken from different locations in Kattalagar Kovil are presented here. 
While Table.3 shows the results of the Total Fungal Counts in the soil samples of the different locations 
(A-J). The percentage frequencies of occurrence of fungal isolates are presented in Table.1, while the 
results of the cultural characteristics of isolates are presented in Table.2. The results of cellulase levels 
produced by the fungal isolates are presents in Table.1. 
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Table.1. Total Fungal Count (TFC/g) of soil samples from different locations of Kattalagar Kovil 

Name  TFC/g 

A 2.2×10-4 ± 0.7 

B 1.9×10-4 ± 0.8 

C 2.5×10-4 ± 0.6 

D 1.8×10-4 ± 0.4 

E 2.4×10-4 ± 0.9 

F 1.7×10-4 ± 0.3 

G 1.3×10-4 ± 0.7 

H 2.6×10-4 ± 0.6 

I 1.3×10-4 ± 0.8 

J 1.6×10-4 ± 0.2 

 
In this investigation, the cellulolytic fungi from different localities of Kattalagar Kovil were navigated.  

 
Table.2. Percentage frequency of occurrence of fungal isolates 

Fungal isolates A B C D E F G H I J % of 

occurrence 

Rhizopusstolonifer + + - + - + + + - + 70% 

Aspergillusniger - + + + + + + + + + 90% 

Aspergillusflavus + - + - - + - + + - 50% 

Aspergillusnidulans - + - + - + + + - + 60% 

Aspergillusfumigatus - + + + + + - - + + 70% 

Aspergillusoryzae + - + - + + + + + + 80% 

Aspergillusochraceus + + + - - - - + - + 50% 

Aspergillusjaponicas - + + + - + + + - + 70% 

Rhizopusmicrosporus + - + + + - - - + + 60% 

Aspergillusaculentensis - + + + + + + + + - 80% 

Fusarium sp + + - - - - + + + + 60% 

Syncephalastrumracemosum - - + - + + - + - - 40% 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Slide culture technique for the fungal isolate 

 

A total number of 12 fungal isolates were isolated and identified (Table.2). Most frequently isolated 

genus from all the environments were Aspergillussp. The isolated strains were carefully identified by 

morphological characteristics include color of the colony and growth pattern studies. Some of the 
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microscopic characteristics were examined under the microscope include the structural morphology and 

spore formation (Fig.2). 

 

The frequency of occurrence of each genus out of the twelve genera was tabulated (Table.2). 

Aspergillusniger had the highest occurrence (90%), while the least occurrence was 

Syncephalastrumracemosum(40%). 

 
Table.3. Cultural characteristics of fungal isolates on Sabouraud’ Dextrose agar plates 

Strain 

No.  

Isolates Surface Reverse 

F1 

Rhizopusstolonifer Whitish 

brown 

brown 

F2 Aspergillusniger Black  White  

F3 Aspergillusflavus Green  Yellow  

F4 

Aspergillusnidulans Greenish 

black 

White  

F5 Aspergillusfumigatus Green  Yellow  

F6 

Aspergillusoryzae Whitish 

green  

White  

F7 Aspergillusochraceus Green White 

F8 

Aspergillus japonicas Grayish 

brown 

White 

F9 Rhizopussp Brown Brown 

F10 Aspergillusaculentensis Black Brown 

F11 

Fusarium sp White Yellowish 

orange 

F12 

Syncephalastrumracemosum Blackish 

white 

Black  

  

Screening of the fungal isolates was performed in order to find out maximum enzyme producing fungi 

which can be used as appropriate strain for cellulase enzyme production. Screening was performed in two 

ways and results were presented both qualitatively and quantitatively. 

 

 

  

 

 

 

 

 

Fig.3A.Rhizopusstoloniferon                                                            Fig. 3B.Lactophenol cotton blue mount of 

Sabouraud’s Dextrose agar (SDA)                                                  plateRhizopusstolonifera 
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            Fig.4A. Aspergillusniger on                                   Fig.4B.Lactophenol cotton  

            (SDA) plate.                                                                         blue mount of Aspergillusniger 

 

 

 

 

    

   

 

 

 

 
             Fig.5A. Aspergillus flavus on                                              Fig.5B.Lactophenol cotton blue mount  

              (SDA) plate             of Aspergillus flavus 

     

 

 

 

 

 

 

 

 

 

              Fig.6A. Aspergillusnidulans on (SDA) plate                       Fig.6B.Lactophenol cotton blue mount of  

                             Aspergillusnidulans 

 

 

 

 

 

 

 

 

 

            Fig.7A. Aspergillusfumigatus on (SDA) plate                         Fig.7B. Lactophenol cotton blue  

                                                                                          mount of Aspergillusfumigatus 
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                Fig.8A. Aspergillusoryzae on (SDA) plate                                   Fig.8B. Lactophenol cotton blue 

                                                                                                   mount of Aspergillusoryzae 

 

 

 

 

 

 

 

 

 

                    Fig.9A.Aspergillusochraceuson (SDA) plate                         Fig.9B. Lactophenol cotton blue 

                                                                                                       mount ofAspergillusochraceus 

 

 

 

 

 

 

 

 

 

                  Fig.10A. Aspergillusjaponicuson (SDA) plate                            Fig.10B. Lactophenol cotton blue  

                                                                                                                         mount ofAspergillus japonicas 

 

 

 

 

 

 

 
                   Fig.11A.Rhizopusspon (SDA) plate                                             Fig.11B. Lactophenol cotton  

                                                                                                      blue mount of Rhizopussp 
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                        Fig.12A.Aspergillusaculentensis                                                  Fig.12B. Lactophenol cotton blue 

                        on (SDA) plate                                                                              mount of Aspergillusaculentensis 

 

 

 

 

 

 

 

 

 

 
                      Fig.13A. Fusarium spon (SDA) plate                                        Fig.13B. Lactophenol cotton  

                                                                                                               blue mount of Fusarium sp 

 

 

 

 

 

 

                          

 

 

 

                     Fig.14A.Syncephalastrumracemosumon(SDA) plate                 Fig.14B. Lactophenol cotton blue  

                                                                                                                        mount of Syncephalastrumracemosum 

 

3.1 Molecular identification of fungi by 18S rRNA sequencing 

The 18S rRNA sequence of Aspergillusniger was amplified using Polymerase Chain reaction using 18S 

Universal Primers and sequencing was performed. The phylogeny analysis of query sequence with the 

closely related sequence of blast results was performed followed by multiple sequence alignment. The 

program MUSCLE 3.7 was used for multiple alignments of sequences [15]. The resulting aligned 

sequences were cured using the program Gblocks 0.91b. This Gblocks eliminates poorly aligned positions 

and divergent regions (removes alignment noise) [16]. Finally, the program PhyML 3.0 aLRT was used 

for phylogeny analysis and HKY85 as Substitution model. PhyML was shown to be at least as accurate as 

other existing phylogeny programs using simulated data, while being one order of magnitude faster. 

PhyML was shown to be at least as accurate as other existing phylogeny programs using simulated data, 

while being one order of magnitude faster. The program Tree Dyn 198.3 was used for tree rendering. 
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Sequence of screened fungal isolate F2 (5’to 3’ sequence of leading strand) were given below: 

ATGAATGCGGGTCCTTTGGGCCAACCTCCCATCCGTGTCTATTGTACCCTGTTGCTTCGGCGG

GCCCGCCGCTTGTCGGCCGCCGGGGGGGCGCCTCTGCCCCCCGGGCCCGTGCCCGCCGGAGA

CCCCAACACGAACACTGTCTGAAAGCGTGCAGTCTGAGTTGATTGAATGCAATCAGTTAAAA

CTTTCAACAATGGATCTCTTGGTTCCGGCATCGATAAGTAACGCAGCTGATCATTACTGAGT

GCGGGTTGTTGGGCCCAACTCATCTGGTTCTTTGGTACCTGTTGCTTCGCGGCGCCTGTCGCG

CCGGGGGGGCGCTCTGCCCCCGGGCGTGCCGGGAGACCACACGAAACTGTCTGAAAGCCGC

GTCGAGTTGGATTGAATGCATCGTTAAAACTTTCAACAATGGATCTTGGGTTCGCTCATAAC

AAGCACCACCGGGCCGTGCCCGCCGTATAACCCCAAAAAAACAAGTGTCTGAAATCGGTGC

CGGCTGAAGTTGAATGAAAGCGATTGTGTGTCAAATTTGGAGCACAGGGGGTTATTTGTGGC

TCTTGCGCCGGATAAAAAAAACAAAAAGGAGTTGAGGGGGCCTGG 

Fig.15.Forward nucleotide sequence of Aspergillusniger 

 

GGGGTTCAGTCAGACGGGTTGTAGCTGACCTCTTTTTGGGTTATGTGCGTACCCGGTTCATCC

ACTCTCCCCTCTGTGCGGTTCACGTGAGACAGCGGCGTGGGCTGATCTTGTCGGGAACTCCG

TGGCCACCCTTCTCTTGCGTTTTACCTCTGAACTTTTGTTATCAATTGTTTACAGTGTTTAACA

CTGTTATTTACGGTTTTCGCCTCCAGATCTATTGGCTCTCGCATCGAAACATTACCGAGTGCG

GGTCCTTTGGGCCAACCTCATCTTCTCTATTGTACCTGTTGCTTCGCGGCGCCTGTCGCGCGG

GGGGCGCTCTGCCCGGGCCGTGCCGCCGAACCACAGAACCTGTCTGAAAGCGTGCAATCTG

AGTTGATTGAATGCAATCAGTTAAAACTTGTCAACAATGGGATCTATTGGTTCCGCGTCGAT

AAAACGCAAAA 

 

Fig.16.Reverse nucleotide sequence of Aspergillusniger 

 

 

 

 

 

 

 

 

 

Fig.17. Phylogenetic tree view of Aspergillusniger 

 

3.2 Primary screening by Congo red method 

The screening of the isolated fungi for the cellulose degrading activity was carried out on CMC medium. 

The appearance of the clear zone around the colony after the addition of Congo red solution was strong 

evidence for the secretion of cellulase. Out of 12 fungal species, the clear zone produced by 

Aspergillusniger was confirmed as highest cellulase producing fungi. The zone produced by 

Aspergillusniger was 16 mm after 48 hours (Fig.18). 
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Fig.18. Clear zone produced by Aspergillusnigeron CMC agar plate 

 

3.3 Secondary screening 

When the cellulase activity was tested quantitatively with dinitrosalicyclic acid reagent, the results 

obtained that almost all the 12 fungal isolates showed cellulase production. Aspergillusniger was found to 

produce the highest quantity of cellulase (0.854 ± 0.003 IU/ml).It was followed by Rhizopussp.(0.722 ± 

0.004 IU/ml) and Aspergillusaculentensis(0.706 ± 0.006 IU/ml). Cellulase produced by A. fumigatus was 

0.553 ± 0.001 IU/ml whereas A. ochraceusproduced 0.538 ± 0.004 IU/ml and A. nidulansproduced 0.515 

± 0.002 IU/ml. Fusarium sp.produced 0.445 ± 0.003 IU/ml of cellulase; 

Syncephalastrumracemosumproduced 0.392 ± 0.004 IU/ml. Aspergillusflavus produced 0.298 ± 0.003 

IU/ml Aspergillus japonicas produced0.278 ± 0.003 IU/ml. Cellulase produced by A. oryzae was 0.264 ± 

0.003 IU/ml. The least amount of cellulase was produced byRhizopusstolonifer was 0.204 ± 0.005 IU/ml. 

These findings have further confirmed the superiority of Aspergillusniger as the industrial production 

species for cellulase production.  This isolate was selected for further investigation as they exhibited 

highest cellulase activity. 

 

 

 

 

Table.4. Cellulase production by fungal isolates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strain No.  Fungal Isolates Cellulase IU/ml 

F1 Rhizopusstolonifer 0.204 ± 0.005 

F2 Aspergillusniger 0.854 ± 0.003 

F3 Aspergillusflavus 0.298 ± 0.003 

F4 Aspergillusnidulans 0.515 ± 0.002 

F5 Aspergillusfumigatus 0.553 ± 0.001 

F6 Aspergillusoryzae 0.264 ± 0.003 

F7 Aspergillusochraceus 0.538 ± 0.004 

F8 Aspergillusjaponicas 0.278 ± 0.003 

F9 Rhizopussp 0.722 ± 0.004 

F10 Aspergillusaculentensis 0.706 ± 0.006 

F11 Fusarium sp. 0.445 ± 0.003 

F12 Syncephalastrumracemosum 0.392 ± 0.004 
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4. DISCUSSION 
4.1 Screening of Cellulolytic Fungi 

4.1 A Primary Screening 

The present study gains support from many reports. For instance,Sumathiet al. (2016)[17] reported that 

the fungal cultures isolated from plastic dumped soil were identified by their colony morphology. Among 

six cultures only one culture was used for the screening of cellulolytic activity with different interval days 

(2nd, 4th, 6th and 8th day). The fungal culture examined produced zone of hydrolysis with different 

incubation periods and the results were represented. The fungal isolate Cochliobolus sp. (isolate-2) was 

tested in the study, high activity against CMC as indicated by zone of hydrolysis which was 9cm on 8th 

day. On 2nd day, 4th day and 6th day exhibited lower activity against CMC as the diameter of zone of 

hydrolysis was 3.3, 5.5 and 7.8 cm respectively.  

 

Similarly Uttamkumaret al. (2014) [18]studied on the fungi isolated from different sources like degrading 

wood, leaf litter and soil collected from forest nearby Forest Research Institute, Dehradun. They were 

identified as Trichodermaviride, Aspergillusniger, A. fumigatus, A. flavus, Fusarium oxysporum and 

species of Trichoderma, Chaetomium, Curvularia, Penicillium, Alternaria etc. Among these 

Aspergillusniger and Trichodermaviride were recorded from all samples. The screening of the isolated 

fungi for the cellulose degrading activity was carried out on CMC medium. The appearance of the clear 

zone around the colony after the addition of Congo red solution was strong evidence for the secretion of 

cellulase. Out of 11 fungal species, only two fungi (A. niger  and  T. viride) have exhibited considerable 

activity to degrade the cellulose, highest zone of clearance has been recorded for T. viride (24.2 ± 1mm) 

followed by A. niger (16.4 ± 1mm) were selected for further experimentation. 

 

Lokhande and Pethe, (2016) [19] mentioned that totally 146 organisms were obtained from soil samples, 

72 fungal isolated were isolated. All the isolated strains of organism were evaluated for their efficiency of 

cellulose degradation. Efficiency was checked in the form of zone of clearance around colony by Congo 

red test. Among the tested organism Aspergillusniger (ABS 228) showed highest zone of cellulose 

degradation i.e. 49 mm. 

 

Chandelet al. (2013) [20] reported that compost samples of two mushrooms viz. Button 

(Agaricusbisporus) and Shiitake (Lentinula edodes) were collected from Solan (H.P). The compost 

samples of both the mushrooms contained high number of mesophilic fungi. The mesophilic fungal 

colonies isolated from the mushroom compost samples. Out of 45 fungal isolates, 36 fungal isolates were 

purified for further investigations. Screening of fungi for cellulase activity were carried out by the 

hydrolysis of substrate (Carboxy Methyl Cellulose) incorporated in the basal medium. The isolates 

showed maximum zone(s) were selected for further studies related to cultural and physiological 

parameters for optimization of enzyme activity. Only 23 fungal isolates hydrolyzed the cellulose agar. 

 

Manju and Bishnoi, (2016) [21] described that the screening of different isolated fungal colonies were 

performed in order to find out maximum enzyme producing fungi which can be used as appropriate 

starting material. Screening was performed in two ways and results were presented both qualitatively and 

quantitatively. Qualitatively results were analyzed by measuring the diameter of hydrolysis zone. The 

cellulase producing colonies were recognized by observing colourless zone in the region of colonies 

International Journal of Scientific Research and Review

Volume 7, Issue 1, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/232



against the red background. The results revealed that fungal isolates 14 M, 15 M and 26 M were 

possessing bigger clearing zone for cellulase as compared to all other isolates. 

 

Khokharet al. (2012) [22]reported that seventeen fungal species belonging to three genera i.e. 

Trichoderma, Aspergillus and Penicillium were isolated from different sources, screened and compared 

for their ability to degrade cellulose. Screening of fungal isolates was performed by plate method. Among 

17 fungal isolates, 8 fungal isolates were identified as cellulose producer. Most of the cellulase producers 

belonged to Trichoderma(3) and Penicillium(3) followed by Aspergillus (2). However, some isolates of 

Aspergillus (7) andPenicillium (2) did not show any cellulolytic activity.  

 

4.1 B Secondary screening 

Isam et al. (2016) [23] performed Cellulase enzyme assay by using the isolated fungal culture grown on 

Czapex - Dox broth medium amended with 1% cellulose as substrate. In the study Cochliobolussp. 

(Isolate 2) (GenBank Accession No:805051) produced high titers of Carboxy–methyl cellulase assay 

(Cellulase) (81U/ml) β-glucosidase (0.08U/ml) total soluble sugar (13650µg/ml), biomass (1.77g/ml) and 

extracellular protein content (2680mg/ml) in comparison with remaining fungal culture incubation days. 

Cellulase of 46.66U/ml was exhibited on 4th day, which showed its efficiency. 2nd and 8th day lower 

activities of Cellulase (14.34, 12.23U/ml) were recorded. 

 

Uttamkumaret al. (2014) [18] reported that maximum enzyme production (1.76 U/ml) was achieved at 

30°C, pH of 5.0 by T. viride and on 5th day of incubation. 

 

Lokhande and Pethe, (2016) [19] mentioned that Enzyme assay for fungal isolates were performed. 

Aspergillusniger ABS 228 showed highest exoglucanase (2.22 IU/ml), Endoglucanse (2.02 IU/ml) and β-

glucasidase (1.97 IU/ml) activity. 

 

Jaafaru et al. (2013)[24] recorded Cellulase values for (SM6) Trichoderma spp. (2.50 U/ml), followed by 

Aspergillus spp. (BM2) (1.99 U/ml), Penicilliumspp. (BM4) (1.60 U/ml) andRhizopus spp. (SM7) (1.50 

U/ml). Those four fungi were selected for further investigation.  

 

Manju and Bishnoi, (2016) [21] described that maximum cellulase activity was observed in case fungal 

isolate number 14 (4.78 ± 0.2 U/ml).  
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