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“Abstract” 

 
Cellulases are enzymes used in various economically relevant processes like biofuel production, 

employed by various industries and researchers. Complete cellulase enzyme complex consist of endo-

β-1,4-glucanase (EC 3.2.4.1), cellobiohydrolase (EC 3.2.1.91) and β-glucosidases (EC 3.2.1.21) 

which acts synergistically to convert crystalline cellulose to glucose. In the current study, cellulase 

producing microbes were isolated on mineral salt media containing Carboxymethyl cellulose as 

substrate. Primary and secondary screening was carried out using CMC and Congo red stain to 

authenticate and validate cellulose producing microbe. Enzyme activities of selected microbes were 

measured. Production of cellulase from selected microbes was carried out by solid state fermentation 

using wheat bran as substrate. The results revealed that the relative occurrence of fungi was higher 

as compared to other microbes; also the enzyme activity of fungal strains was more than that of 

bacteria. This concludes that fungal strains have more cellulolytic activity as compared to bacterial 

strains. 
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Introduction 

Cellulose is a linear polymer of D –glucose unit which is linked by 1,4-β-D glycosidic bond and is 

crystalline in nature, an unusual feature among biopolymer. Cellulose chain in crystal are 

strengthened by inter and intra chain hydrogen bonds which overlie are held by weak vander-wall 

forces [1]. Cellulose is the most common organic polymer and abundant carbohydrate which provide 

integrity of cell wall. It represents about 1.5 tons of total biomass and considered inexhaustible and 

renewable biopolymer and mainly consists of agricultural waste. Most promising strategy is efficient 

utilization of cellulosic waste for the production of biofuel or other metabolite [2]. Cellulase is 

abundant in nature. They are produced by wide range of fungi, bacteria, algae, protozoa, arthropoda 

etc. But fungi have been reported to be a good producer of cellulases. One of the crucial steps is 

screening of cellulase producing microbes. Screening is done on agar-CMC plates containing CMC as 

substrate. Detection of cellulolytic activity is achieved by clear zone formation on agar-CMC plates 

surrounding the source of enzyme. This method is efficient as large number of samples can be 

monitored and checked simultaneously. Secondary screening is performed to authenticate the primary 

screening using 0.1% Congo-red dye. Hence cellulolytic activity can be checked by observing zone of 

clearance around the microbial colony. Two Trichoderma strains were isolated from sugarcane 
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cultivation area and one from the region of Sao Paulo State (Myceliopthora thermophile M77)  and 

solid state fermentation was carried out using sugarcane bagasse(C), wheat bran(W), soybean bran(S) 

as substrate. Highest filter paper activity comes out to be 10.6IU/gdm for M77 in SC which is 4.4 

times higher than production in wheat bran. Soybean replaced wheat bran as SC production as 

substrate is 2.3 higher than WC for M77 [3]. Many higher fungal strains like basidomycetes uses 

unique system of oxidation system which in association with ligninolytic enzyme degrade 

lignocellulose. Study of various current technologies like mutagenesis, co-culturing and heterologous 

gene expression to improve fungal lignocellulolytic activity [4]. 

 

Materials & methods 

Chemicals  

All the chemicals used in this work were of pure grade, purchased from Himedia laboratories, 

India. All the glassware used was of Borosil.  

 

Sample collection 

Soil sample was aseptically collected in sterile plastic bags from a fruit waste dumping site near 

Chandigarh.  

Isolation & screening of microbes 

Microbes were isolated from the soil sample plated on media containing KH2PO4 (0.5gms/litre), 

MgSO4 (0.2gms/litre), NH4NO3 (0.1gms/litre), FeSO4.7H2O (0.02gms/litre), Ca(NaNO3).4H2O 

(0.05gms/litre), Agar(15gms/litre), CMC(10gms/litre). Briefly 2gms of soil sample was dissolved in 

100ml of double distilled water. Serial dilution was carried out up to 10-9 dilution. Media was 

prepared and autoclaved. Autoclaved media was poured in sterile petriplates inside laminar air flow 

and kept to solidify. For fungi 10-3 to 10-4 dilutions were taken and for bacteria 10-9 dilution were 

taken and spread plated on media surface. Plates were incubated at 37oC for bacteria and at 28oC for 

fungi respectively for 3-4 days. Bacteria and fungi were isolated according to their clear zone forming 

ability on CMC-Agar plates. Screening of cellulase producing microbes was carried out by staining 

the plates with 0.1% Congo red dye for 15-20 minutes, after that distaining was done with 1N NaCl 

(10-15min). Zone of clearance was observed after staining. 

Pure culture development 

Pure cultures of cellulase producing bacteria and fungi obtained after screening were developed by 

repeated sub culturing on nutrient agar plates (for bacteria) and potato dextrose agar plates (for fungi) 

respectively. Fungi and bacteria isolated were preserved on slants of media containing CMC and 

Agar. 

Cellulase production from agro residues  

Wheat bran was taken as the substrate for the cellulase production through fermentation and to check 

whether the microbe is able to utilize cellulose present in wheat bran. For this 15 grams of bran was 

taken in a sterile flasks and 30ml of double distilled water was added in it. The mixture was autoclave 

sterilized.  After autoclaving it was cooled and 10ml inoculum of each microbe sample were added 

into each flask to carry out solid state fermentation and incubated at 35oC for 4-5 days (Fig.1). 
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Fig. 1 Cellulase production using wheat bran 

 

DNS assay: 

Reducing sugar estimation was done using Dinitrosalicylic acid (DNS) method [5]. For this purpose 

enzyme was extracted from microbes through centrifugation method. 9ml of each sample in nutrient 

broth was taken and centrifuged at 10,000 rpm for 10 minutes. After centrifugation supernatant was 

collected as extracellular containing enzyme in different test tube after discarding the pellet. Enzyme 

activity was calculated as the amount of enzyme which liberates 1μmole of glucose per minute under 

standard conditions. 

 

Results & Discussions 

Isolation of cellulase producing microbes 

Overall 5 fungal isolates and one bacterial isolate were isolated on CMC agar plates (Fig. 1(a,b). 
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(Fig. 1(a,b,). Cellulase producing microbes on CMC-agar plates 

Flooding of the plates with Congo red stain resulted in clear zone formation around cellulase 

producing microbes (Fig. 2 (a,b)) 
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                                             2(a)                                                                        2(b) 

Fig. 2(a,b) Screening of cellulase producing microbes through Congo red staining 

 

Cellulase production 

Cellulase production from each fungal and bacterial isolate was done utilizing wheat bran as substrate. 

Enzyme activities of all cellulase producers were calculated using DNS method (Table 1) 

 

Microbe (F=Fungi, B= 

Bacteria) 

Enzyme activity (U/ml) 

F1 0.062 

F2 0.022 

 

F3 0.037 

 

F4 0.0348 

 

F5 0.025 

 

B1 0.058 

 

 

Conclusions 

It was concluded from the above study that fungal strain (F1) was more capable of degrading 

cellulosic substrate as compared to other microbes. From the isolated microbes the highest 

occurrence of fungal strains were observed. Pure solidified CMC is a reliable substrate for the 

relative comparison and quantitative assessment of cellulase activities. If fungal strain in which 

high enzyme activity can be imparted by genetic engineering techniques; it can become a boon 

for the future development of biofuel production research using cellulase. 
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