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Introduction 
 

Chitin is considered as the second most 

abundant natural polymer after cellulose with 

the structural unit of N-acetylglucosamine 

linked by β-1,4 bonds. It is present in the cell 

wall of higher fungi, exoskeletons of insect, 

and shells of crustaceans (Patil et al., 2000 and 

Svitil et al., 1997). Chitinolytic enzymes are 

able to lyse the cell wall of many fungi. The 

microorganisms that produce these 

chitynolytic enzymes are able to destroy the 

cell wall of many fungi and insects. So, these 

microorganisms are capable of eradicating 

fungal diseases that are a problem for global 

agricultural production. Being more eco-

friendly and cost effective method as 

compared to the chemical method for disease 

eradication like use of fungicides and various 

pesticides, the enzymatic method can be 

adopted as an alternative. Chitinases (EC 

3.2.1.14) are the enzymes that are produced by 

several bacteria, actinomycetes, fungi and also 

by higher plants (Shanmugaiah et al., 2008; 

Ajit et al., 2006; Akagi et al., 2006; 

Matsushima et al., 2006 and Viterbo et al., 
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Aims of present study were to isolate and characterize chitinase producing fungi from soil 

samples of apple orchards of Shimla and Kinnaur district of Himachal Pradesh. The soil 

samples were collected aseptically and subjected to serial dilution to isolate the fungal 

strains. Total nine morphologically different fungi were isolated and screened for their 

chitinolytic activity in colloidal chitin incorporated media through zone assay. The isolates 

were screened based on the size of the zone formed. Best chitinase producers were 

subjected 18S ribosomal RNA sequencing. After molecular characterization of two 

isolates, they were identified as Alternaria brassicicola strain and Pencillium sp. isolate. A 

novel strain, Acinetobacter ASK18, a gram-negative, motile organism was identified. 

These isolates would further be subjected to purification of the enzyme produced and 

hence could be evaluated as effective biocontrol agents against pathogenic bacteria and 

fungi. 
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2001). The presence of chitinolytic microbes 

indicates the availability of chitin in the soil. 

Chitinases also play a major role in many 

areas such as the production of single cell 

protein, growth factors (Ferrer et al., 1996 and 

Felse et al., 2000), mosquito control, a 

biocontrol agent of fungal pathogens, and 

isolation of fungal protoplasts (Prabavathy et 

al., 2006 and Chang et al., 2007). Thus, the 

importance of microbial chitinase production 

has increases because on the one hand, it 

reduces environmental hazards and on the 

other hand increases production of industrially 

important value-added products. Thus, the 

present study has been narrowed on isolation, 

screening and characterization of chitinase 

producing fungi from soil samples collected 

from Himachal Pradesh. 

 

Materials and Methods 

 

Chemicals 

 

The materials, media, reagents used for this 

study were procured from Sigma-aldrich, SRL 

and Hi-Media, India. 

 

Collection of soil samples 

 

 Shimla and Kinnaur of Himachal Pradesh 

were surveyed and selected for sample 

collections. From each district, further five 

sites from Shimla district (viz. Craignano, 

Kotkhai, Narkanda, Theog and Jubbal) and 

three sites from Kinnaur district (viz. Sangla, 

Kalpa and Reckong Peo,) were selected. 

From each selected site, three subsites (apple 

orchards) were further selected for the 

collection of the soil samples. Soil samples 

were collected from top soil ranging in depth 

from 10-15 cm in sterilized polythene bags 

with the help of sterilized spatula (Singh et 

al., 2003) and these samples were brought 

to the laboratory a kept at 4
o
C in 

refrigerator till further processing. Sample 

codes were given to each sample. 

Preparation of colloidal chitin 

 

Extrapure chitin powder purchased from 

HiMedia was used to prepare the colloidal 

chitin (Mathivanan et al., 1998). Chitin 

powder (40 g) was dissolved in 500 ml of 

concentrated HCl and continuously stirred at 

4
0
C for one hour and kept overnight. The 

suspension was added to cold 50% ethanol 

with rapid stirring and kept overnight at 25°C. 

The precipitate was collected by 

centrifugation at 10,000 rpm for 20 min and 

washed with sterile distilled water until the 

colloidal chitin became neutral (pH 7.0). It 

was freeze dried to powder and stored at 4°C 

until further use. 

 

Isolation of fungi from soil samples 

 

The soil dilution plate method (Waksman, 

1922) was used for isolation of fungi. Soil 

dilutions were made by suspending 1g of soil 

of each sample in 10 ml of sterile distilled 

water. Dilutions of 10
-3

, 10
-4

 and 10
-5

 were 

used to isolate fungi in order to avoid over-

crowding of the fungal colonies. 1ml of the 

suspension of each concentration was added to 

sterile petri dishes, in triplicates of each 

dilution, containing sterile Potato Dextrose 

Agar medium(Dextrose: 20 g/l, Agar: 15 g/l, 

Potato starch: 4 g/l, pH: 5.6). 1% streptomycin 

solution was added to the medium for 

preventing bacterial growth, before pouring 

into petri plates. The plates were then 

incubated at 28±2
o
C for 4-7 days. Fungal 

growth was observed, purified individually 

and maintained on PDA slants for further 

experiments. 

 

Screening of chitinase producing fungi 

 

The fungal cultures were spotted on the 

selected colloidal chitin agar media(Colloidal 

chitin: 5g/l, KH2PO4: 2g/l, MgSO4.7H2O: 

0.3g/l, (NH4)2SO4: 1.4g/l, CaCl2.2H2O: 0.5 g/l, 

Bactopeptone: 0.5g/l, Urea: 0.3 g/l, 
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FeSO4.7H2O: 0.005g/l, MnSO4.7H2O: 

0.0016g/l, ZnSO4.7H2O: 0.0014g/l, 

CoCl2.2H2O: 0.002 g/l, Agar: 15g/l, pH: 6.0) 

and the plates were incubated at 28ºC for 5 

days. Development of halo zone around the 

colony was considered as positive for 

chitinase enzyme production. 

 

Characterization of fungal isolates 

 

Identification of chitinolytic fungi 

 

The isolates were identified through their 

morphological characters by preparing slides 

with lactophenol cotton blue stain and the 

partial nucleotide sequence of 18S ribosomal 

RNA (rRNA) was determined using universal 

ITS primers. The 18S rRNA sequence was 

compared to the sequences in the genbank 

nucleotide database by using Basic Local 

Alignment Search Tool (BLAST). 

 

Isolation of genomic DNA for 18SrRNA 

sequencing and polymerase chain reaction 

amplification 

 

Total genomic DNA of all the isolates was 

extracted by phenol-chloroform method 

according to Sambrook et al., (1989). The 

concentration and purity of the DNA were 

estimated by agarose gel electrophoresis on 

ultraviolet (UV) transilluminator. 

 

Molecular identification of the isolates was 

carried by 18S rRNA sequencing using the 

universal forward and reverse primer: ITS1- 

5´TCCGTAGGTGAACCT TGCGG 3´ and 

ITS4- 5´TCCTCCGCT TAT TGATATGC 3´ 

respectively using a polymerase chain reaction 

(PCR) (Applied Biosystems, USA). The PCR 

amplification was performed with 

denaturation (95°C; 30 s), annealing (54 °C; 

30 s), extension (72°C; 5 min) followed by a 

final extension (72 °C; 5 min). The PCR-

amplified product was analyzed in 2% agarose 

gel added with ethidium bromide and 1 kb 

DNA ladder followed by UV trans-illuminator 

documentation. The PCR-amplified sample 

was sequenced with the same set of primers. 

Finally, a similarity search for the nucleotide 

sequence of 18S rRNA gene of the test isolate 

was carried out using a BLAST search at 

NCBI. 

 

Results and Discussion 

 

Chitinase producing fungal strains were 

isolated from the soil samples from different 

sites of Shimla and Kinnaur district of 

Himachal Pradesh. Totally, 9 different fungal 

strains viz., SCF1.1,  

 

SCF2.1, SKF3.1, SNF1.1, SNF1.2, SNF3.1, 

KSF1.1, KSF1.2 and KRF3.1 were isolated. 

These isolates were characterized 

morphologically and microscopically (Fig. 1 

and 2). Out of 9 fungal isolates, 3 isolates 

were found to produce clear zone when 

incubated in colloidal chitin-containing media 

(Fig. 3). Clear zone surrounding the colony 

indicates chitinase activity to break down 

chitin compound in medium. These isolates 

were subjected to identification through 

sequencing. Universal primer for 18S rRNA 

gene were able to successfully amplify 18S 

rRNA gene of selected fungal isolates and 

produced amplicons of expected size i.e. 570 

bp (Fig. 4 and 5). On the basis of results 

obtained from 18S rRNA gene analysis and in 

addition to G+C content analysis, the selected 

two chitinase producing fungal isolates i.e. 

SNF1.1 and SNF3.1 were found to belong to 

two genera i.e. Alternaria and Penicillium. 

Chitinases are widely distributed in many 

filamentous fungi including Trichoderma, 

Oenicillium, Penicillium, Lecanicillium, 

Neurospora, Mucor, Beauveria, Lycoperdon, 

Aspergillus, Myrothecium, Conidiobolus, 

Metharhizium, Stachybotrys and Agaricus 

(Matsumoto et al., 2006; Duo-Chuan, 2006 

and Hartl et al., 2012).  
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Fig.1  
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Fig.2  
 

 
 

Fig.3  
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Fig.4  
 

 
 

Fig.5  
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In conclusion, chitin is a versatile and 

promising biopolymer with numerous 

industrial, medical and commercial uses. 

Therefore, the present study was based to 

isolate chitinase producing fungi so that they 

can used as an effective biocontrol agents and 

other potential uses can be exploited from 

them in near future. 
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