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Abstract: Plant biomass and organic wastes generated as a result of various agronomic practices mainly 
comprises of organic polymer cellulose, a homopolysaccharide consisting of glucose molecules linked via β 1,4 
glycosidic bonds. Cellulases are a group of enzymes which have ability to hydrolyze these complex polymers 
into simpler substances in an efficient manner there by decreasing the pollution load in environment.  The 
enzyme cellulases find their application in industries and are also used in food, beverages, textiles, laundry, 
paper, and pulp industries etc. This study was aimed to screen the cellulolytic ability of bacteria from 
environmental sources and their ability to degrade cellulose. 
Cellulolytic bacteria were isolated from various soil samples.  Detection of extracellular cellulase production 
was done by way of plate assay. In this method, CIM plates were flooded with Gram’s iodine giving a sharp and 
distinct zone around the cellulase- producing microbial colonies. It was found that forty isolates showed 
positive results. Highest yield of enzyme was noted at 37°C. All isolates were evaluated their cellulase activity 
by growing them in CIM broth. It was found that isolate CS16 and KS18 displayed the highest enzyme activity 
of 127.77 and 175.92µmole/ml/min. According to morphological and biochemical studies, the isolates were 
primarily identified as the Bacillus sps. 
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Introduction: Cellulose represents the most 
abundant renewable natural product in the biosphere 
with an estimated annual production of 4.0x107 tons. 
The proportion of cellulose in plant tissues ranges 
from 20 to 45% of dry weight. Much of the cellulose 
in nature exists as waste paper (Bakare et al., 2005) 
or as waster material from agriculture industry in the 
form of stalks, stems and husk (Immanuel et al., 
2007). Potential of cellulose as an alternative energy 
source has stimulated research into bioconversion 
processes which hydrolyse cellulose to soluble sugars 
for other industries for the production of specialty 
chemicals (Immanuel et al., 2007). Due to their vast 
applications and ever increasind demand, novel 
cellulases with better process suitability, high specific 
activity, and better specificity and stability are being 
discovered from new lineages of cellulolytic 
organisms.. Cellulases are consortia of free inducible 
enzymes which are synthesized by microorganism 
during their growth on cellulosic materials. The 
complete enzymatic hydrolysis of cellulosic materials 
needs different types of cellulase; endo-1,4-β-
glucanase, also referred to as carboxymethyl cellulase 
or CMCase [EC 3.2.1.4], exo1,4-β-glucanase [EC 
3.2.1.91] and β-1,4-glucosidase [EC 3.2.1.21] (Yi J.C. 
1999). Different microorganisms including bacteria, 
yeast and fungi are capable of producing cellulases 
(Bhat M K 2000; Kim C 1995; Camassola et al., 

2004; Haakana et al., 2004; Bischoff et al., 2006). 
This project aims to isolate cellulase producers from 
different environmental sources with potential 
applied importance. 
Materials and Methods: 

Sample Collection: Various soil samples were 
collected from different environmental source and 
precautions were taken to minimize the 
contamination chances. 
Isolation of cellulase producing bacteria: 
Cellulase producing bacteria were isolated from 
environmental sources by serial dilutions technique. 
The sample dilutions of (10

-3
-10

-6 
)

 
were taken and 

inoculated onto nutrient agar plates by spread plate 
technique. The purity of culture was checked with 
gram staining procedure and the isolates were 
preserved at 4

o
c for further experiments. 

Screening of purified cultures: The purified 
cultures were screened for cellulase production by 
spreading on CIM media. The plates were incubated 
at 37

o
C for 24 hours, after incubation the plates were 

flooded with Gram’s iodine solution for few seconds. 
Cellulose degradation was indicated by the formation 
of clear zone around bacterial colonies after Iodine 
treatment (Ramesh Chand Kasana et.al., 2008). 
Maximum growth and a clear, well demarcated zone 
of hydrolysis were observed on CIM medium when 
incubated at 37

o
c for 24hrs. 40 cellulase producing 

colonies were identified showing zone of hydrolysis 
upon Grams iodine treatment. 
Staining and biochemical characterization: The 
isolates positive for cellulase production were 
identified by morphological and biochemical 
techniques (gram’s staining, endospore staining, 
IMVIC, starch hydrolysis, catalase, oxidase, sugar 
fermentation,). 
Determination of Cellulolytic Activity of isolates: 
The production medium comprised of (Peptone 5.0 



Life Sciences International Research Journal  : Volume 3 Issue  2 (2016)                                               ISSN 2347-8691 

 

 

ISBN 978-93-84124-90-8

gm/lt, yeast extract 5.0 gm/lt, Potassium Di 
Hydrogen phosphate 1.0 gm/lt, Sodium chloride 5.0 
gm/lt, Magnesium sulphate 0.2 gm/lt, pH-7) 
containing 1% cellulose. 5% of inoculum was 
inoculated into the labeled CIM flasks, incubated in 
shaker incubator at 160rpm for 96 hours at 37

o
c . The 

fermented broth was centrifuged at 5000rpm for 5 
minutes at 4

o
c. The supernatant (crude enzyme 

extract) was collected carefully and stored at 4
o
c for 

enzyme assays. (Jahir Alam Khan et al., 2011) 
Estimation of Cellulase Activity of different 
Isolates by DNS method: The activity was assayed 
using a standard method (Mandels M. and Weber J. 
1969). The activity was estimated using 1% solution of 
cellulose in 0.05M citrate buffer (pH 4.8) as substrate. 
The reaction mixture contained 1ml citrate buffer 0.5 
ml of enzyme solution and 0.5 ml of enzyme solution. 
The reaction was carried out at 40

o
c for 30 min. the 

amount of reducing sugar released in the hydrolysis 
was measured by dinitrosalicylic acid method (Miller 

G.L 1959) was expressed as 1µmole of  glucose 
liberated per ml enzyme per minute. 
Results and Discussion: Out of which 40 positive 
for cellulolytic activity, the colonies showing greater 
zone of hydrolysis were selected and subjected to 
shake flask fermentation and the cellulase activity 
was found to be 127.77 µmole/ml/min for CS16 
isolate and 175.92µmole/ml/min for KS18 isolate. 
Morphological and phenotypic characteristics 
revealed it to be as Bacillus species. (Table 2). Since 
the sole carbon source in CIM agar was cellulose the 
result of the test gives strong evidence that the 
organisms are potential cellulase producers. These 
studies will add upon to the information already 
known and probably lead to the determination of an 
effective method for cost efficient process for 
converting cellulosic waste to bioenergy and allied 
aspects useful for mankind and to generate a 
sustainable environment. 

TABLE 2 

 
 

IDENTIFICATION TEST RESULTS 

        16
th

isolate        18
th

 isolate 

Morphology and Gram staining Gram positive Gram positive 

Shape Slender rods Slender rods 

Spore Spore forming Spore forming 

Biochemical Test:   

Indole Test - - 

Methyl red Test + - 

Voges Proskauer Test - + 

Citrate utilization Test + + 

Starch hydrolysis + + 

Oxidase Test + + 

Catalase Test + + 

Nitrate reduction Test + + 

Sugar Fermentation Test + + 
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Conclusion: In view of studies conducted on 
cellulases, it is evident that Bacillus species are 
efficient degraders of cellulose. The abundant 
availability of cellulosic wastes can be used as a 

substitute as low cost carbon source for the 
production of industrial cellulases, which will 
significantly thereby reduce the  production cost and 
also help out in reducing the pollution load. 

 
 
References: 
  
1. Rani M , Satyanarayana P.V, Suryanarayana Y, 

Ramana Rao P.V, Neerajakshi , Chamundeswari N, 
Ravikumar B.N.V.S.R, Vishnuvardhan K M, 
Bharathalakshmi M, Development of New Flood 
tolerant Rice Varieties Girija; Life Sciences 
International Research Journal , ISSN 2347-8691, 
Volume 1 Issue 1 (2014): Pg 143-147 

2. Bakare M K, Adewale I O, Ajayi & Shanukan O O, 
(2005). Afri J Biotechnol  9:898 

3. Bergey’s Manual of Determinative Bacteriology, 
8th edn (1974). Edited by R.E.Buchanan and 
N.E.Gibbons. Baltimore: Williams and Wilkins. 

4. Bhat, M K., 2000. Cellulases and related enzymes 
in Biotechnology. Botechol. Adv., 18:355-383 

5. Nikhat Parveen Farooqui, Sandhya Mulchandani, 
Exploration of Microbial Consortium for The 
Degradation of Recalcitrant Pharmaceutical 
Compounds From Soil & Pharmaceutical Effluent; 
Life Sciences International Research Journal , ISSN 
2347-8691, Volume 2  Spl Issue (2015): Pg 267-278 

6. Bischoff K M, Rooney A P, Li X L, Liu S & Hughes 
S R, (2006), Biotechnol Lett 28:1761 

7. Camassola M, De Bittencourt L R, Shenen N T, 
Andreaus J & Dilon A J P (2004), Biocatal 
Biotransform, 22:391 

8. S.C.Pathan, S.D.Chavan, Influence of Bio- K and 
inorganic Fertilizers on Growth ; Life Sciences 
international Research Journal , ISSN 2347-8691, 
Volume 2 Issue 1 (2015), ; Life Sciences 
international Research Journal , ISSN 2347-8691, 
Volume 2 Issue 1 (2015), Pg 319-320 

9. Haakana H, Miettinen- Oinonen A, Joutsjoki V, 
Mantyla A, Suominen P & Vahmaanpera J, (2004), 
Enz Microb Technol34:159. 

10. Immanuel G, Bhagavath C M A, Raj P L, Esakiraj P 
& Palavesam A (2007).  Int J Microbiol 1:24. 

11. Prakash Bambhaniya, Piyush Vadher, Sharad 
Chheta, Jagdish Mangukiya, To Study the Seaweed 
Diversity of the intertidal Zone ; Life Sciences 
international Research Journal , ISSN 2347-8691, 
Volume 2 Issue 1 (2015), Pg 388-390 

12. Jahir Alam Khan, Ram Krishna Ranjan, Varun 
Rathod and Priyanka Gautam (2011) Europian 
Journal of Experimental Biology, 1(1: 139-147). 

13. Gajula Praveen Kumar, Guntisaioshadhi, 
Challenges Facing By Organic Farmers: to 
Penetrate From the Gross Route Level of Village 
Sustainable Agriculture to National Level; Life 
Sciences International Research Journal , ISSN 
2347-8691, Volume 2 Issue 2 (2015):  Pg 196-198 

14. Kim C,(1995) Appl Environ Microbiol,61:959 
15. Mandels. M and Weber. J (1969) The production 

of cellulases and their applications G.J. Hajny, 
E.T.Resse (ed), Amer.Chem.Soc.Adv.Ser.95: 391-
414. 

16. Miller G.L (1959)  Annal  Chem,31,426. 
17. Hanchinamani, C. N, Imamsaheb, S. J, Effect of 

Different Levels of Fertilizers and Spacing on 
Growth, Yield, Quality and Economics on onion 
(Allium Cepa. L) C V., Arkakalyan; Life Sciences 
International Research Journal , ISSN 2347-8691, 
Volume 2  Spl Issue (2015): Pg 46-51 

18. Ramesh Chand Kasana, Richa Salwan, Hena Dhar, 
Arwind Gulati. (2008) A Rapid and easy method 
for the detection of microbial cellulases on agar 
plates using gram’s iodine. Curr Microbiol, 57:503-
507 

19. Santhoshkumar, M., S.Thiyageshwari, 
K.S.Subramanium, N.Chandrasekaran ,S.Mani, 
,Synthesis and Characterisation of Nano-Gypsum 
for; Life Sciences International Research Journal , 
ISSN 2347-8691, Volume 1 Issue 1 (2014): Pg 174-184 

20. Yi, J.C, Sandra J.C.,. John A.B, Shu T.C. (1999) 
Production and distribution of endoglucanase, 
cellobiohydrolase, and β-glucosidase components 
of the cellulolytic system of Volvariella volvaceae, 
the edible straw mushroom. Appl. Environ. 
Microbiol. 65: 553-559. 

21. Sajad-Ul- Akbar Wani, Shehla Ishaque, Khursheed 
Ahmad, Status And Conservation of Waterfowl in 
Chatlam-Fushkoori Wetland Conservation 
Reserve, Pampore, Kashmir (Jammu & Kashmir) ; 
Life Sciences International Research Journal , ISSN 
2347-8691, Volume 2  Spl Issue (2015): Pg 49-53 

 
 

Pritha Ghosh , (Lecturer),  Dr.Vindhya Vasini Ro (Head) 
Department of Microbiology  

St. Pious X Degree and PG College for Women, Nacharam Hyderabad 076 


