
Shipra Singh et al ANTIFUNGAL ANTIBIOTIC PRODUCTION BY STREPTOMYCES SP. ISOLATED FROM SOIL 

 

  Int  J  Cur  Res  Rev,  Dec  2012 / Vol  04 (24)   
Page 7 

 
  

 

 
IJCRR 

Vol 04 issue 24 

Section: General Sciences 

Category: Research 

Received on: 27/09/12 

Revised on: 21/10/12 

Accepted on: 17/11/12 

 

ANTIFUNGAL ANTIBIOTIC PRODUCTION BY STREPTOMYCES 

SP. ISOLATED FROM SOIL 
 

Shipra Singh
1
, Anita Rawat

2
, Deepak Chand Sharma

3
 

 
1School of Life Sciences, Singhania University, Jhunjhunu, Rajasthan, India 
2Department of Biotechnology, MIET, Meerut, Uttar Pradesh, India 
3Department of Microbiology, C. C. S. University, Meerut, Uttar Pradesh, India 

 

E-mail of Corresponding Author:  dcsharma@gmail.com   

 

ABSTRACT 

19 Actinomycetes isolate were obtained from soils samples collected from various ecological niches of 

Western Uttar Pradesh (Meerut). They were selected for their antimicrobial producing capabilities 

against some selected microbial strains including fungus (Aspergillus sp.), Yeast (Candida sp.), gram-

stain-positive bacteria (Bacillus sp.) and gram-stain-negative bacteria (Burkholderia sp.). Out of 19 

isolates, 12 (63%) were found to have antimicrobial activity, among them 53% and 26% isolates were 

found active against gram-stain-positive and gram-stain-negative bacteria, respectively. Antifungal 

activity was recorded in 42% isolates, among them 32% were active against Aspergillus sp. and 11% 

were found active against Candida sp. Only one isolate (SS12) was found to produce broad spectrum 

antibiotic effective against all test microorganisms.  16S rDNA sequencing and BIOLOG analysis of 

SS12 suggested that it may be a novel species of genus Streptomyces. 
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INTRODUCTION 

Actinomycetes, group of heterotrophic, hyphae 

forming, gram-stain-positive bacteria identified 

as one of the major group of soil population 

(Kuster, 1964). These prokaryotes have diverse 

metabolic requirements and have been explored 

and exploited for ages in search of various 

primary and secondary metabolites, such as 

antibiotic, enzymes and immune modulators 

(Moncheva et al., 2002). Approximately 70-80% 

of the antibiotic market is attributed to 

Actinomycetes; among them more than 50% is 

contributed by the genera Streptomyces and 

Micromonospora (Pandey et al., 2004).  

According to World Health Organization over 

prescription, excessive and improper use of 

antibiotics has resulted in the development of 

Multiple Drug Resistant (MDR) strains of 

pathogenic microbes. The prevalence of 

antimicrobial resistance among key microbial 

pathogens is increasing at an alarming rate 

worldwide (Singer et al., 2003). This strike back 

of pathogens is increasing globally and may 

render the current antimicrobial agents 

insufficient to control at least some microbial 

infections (Walsh et al., 2011). This makes the 

search of novel antimicrobial agents with clinical 

importance more significant to counter drug 

resistant microbes. 

In the present study we have focused on isolation 

of Actinomycetes from terrestrial soils in 

ecological niches and check their potential to 

produce antimicrobials. 

 

MATERIAL AND METHODS 

Collection of soil samples 

Several diverse habitats were selected for the 

isolation of Actinomycetes. These habitats 

include cow barns, garden soil, medical waste 

dumps, garbage dumps etc. Soil samples 
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collected from at least 4 different places at each 

site. The samples were taken from a depth of 10-

15 cm after removing top soil (Ogunmwonyi et 

al., 2008), placed in polyethylene bags, closed 

tightly and stored in a refrigerator at 4°C and 

processed with in 24h. 

Test microorganism 

The test microorganisms used to evaluate the 

antimicrobial property of isolates were obtained 

from Subharti medical college, Meerut. The 

strains represent the various groups of microbes 

like Aspergillus sp. (Mycellial form of fungi), 

Candida sp. (Budding form of fungi), Bacillus sp. 

(gram-stain-positive) and Burkholderia sp. 

(gram-stain-negative).  

Isolation of Actinomycetes 

1g of soil sample was mixed aseptically in 

100mL of sterilized normal saline, and 

maintained at 50-55 ºC for 1h followed by 

spreading on petri plates containing 

Actinomycetes Isolation Agar (AIA) and plates 

were incubation at 28°C for 10 days (El-Nakeeb 

& Lechevalier, 1963; Kuster & Williams, 1964). 

The colonies showing typical morphology 

(Williams & Cross, 1971) were purified and 

stored at 4°C in agar slants and as glycerol stock 

at -20°C. The pretreatment with heat enhances 

the population of Actinomycetes in soil sample. 

Screening of Actinomycetes for antimicrobial 

activity  

Dual plate assay method  

The center of PDA plates was point inoculated 

with test fungi and antagonist bacterial cultures 

were point-inoculated at the periphery of the 

plate.  Each plate was incubated at 28˚C, for 72-

96 hours in an inverted position (Huang et al., 

1976).  The zone of inhibition of the fungus 

around each isolate was measured. 

Identification of the potent Actinomycetes 

isolate 

The isolated cultures (Actinomycetes) were 

classified on the basis of its phenotypic, 

morphological and biochemical characters. 

Morphological and microscopic 

characterization 

Morphological and cultural characters of the 

selected actinomycetes strains were studied by 

inoculating the selected strain into sterile ISP 

media. The media were sterilized and poured into 

sterile Petri dish. After solidification of the 

media, the culture of the selected strain was 

streaked on the media surface aseptically and 

incubated at 28 °C for 7 days. Morphological 

properties such as colony characteristics, type of 

areal hyphae, aerial mass colour, growth of 

vegetative hyphae, reverse side pigments, 

melanoid pigments, fragmentation pattern, spore 

formation and spore chain morphology were 

observed (Shirling & Gottileb, 1966).A smear of 

the selected strain was prepared on a clean glass 

slide and after performing Gram’s staining was 

examined under oil immersion (100 X) 

(Williams, 1993). 

Biochemical characterization of isolates 

The isolate was biochemically characterized by 

sending the cultures to BTK biosciences, New 

Delhi for Biolog® system analysis (Biolog, 

USA). 

Molecular Identification of the strain SS12 

DNA isolation of SS12 

10 mL of nutrient broth was inoculated with the 

bacterial isolate and incubated at 30ºC in shaker 

at 250 rpm. After 12 h, 100µL of glycine (0.1%) 

solution was added to broth culture and incubated 

further for 6 h. Genomic DNA was extracted 

accoeding to Bazzicalupo and Fani (1994). 

Extracted genomic DNA was electrophoresed on 

0.8% agarose gel in TRIS-acetate-EDTA (TAE) 

buffer (1X) at 80 V for 60 min. Ethidium 

bromide (0.5 g mL
-1

) was added at the time of gel 

casting. After the run, gel was visualized under 

UV transilluminator.  

Amplification of 16S rDNA  

16S rDNA regions of bacterial isolates were 

amplified from bacterial genomic DNA by 

polymerase chain reaction, using eubacterial 

universal primers: 
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Gm3f 5 AGA GTT TGA TCM TGG 3 (8 to 23) 

Gm4r 5 TAC CTT GTT ACG ACT T 3 (1492 

to 1507) 

Reaction was set in 50µL volume with sterile 

triple distilled water, Taq DNA Pol.  and MgCl2 

15 mM (1X), dNTP mix (10 mM, 0.25 mM), 

Primer  Gm3f (0.25 M), Primer Gm4r(0.25 M), 

Taq DNA polymerase (1.0 U),Target DNA 

(template), 20-100ng. The amplification cycle 

consisted of initial denaturation step at 95 °C for 

7 min followed by 25 consecutive cycles of 60 

sec at 94 °C, 60 sec at 51 °C, 60 sec at 72 °C and 

three touchdown cycles were successively 

performed at 54, 53 and 52 °C followed by final 

extension at 72 °C for 10 min. Positive and 

negative controls were invariably maintained. 

The PCR product was run on 0.8% agarose gel 

and visualized under UV. 

Sequencing of isolate SS12 

The 16S rDNA sequence of the bacterial isolates 

was determined by dideoxy chain termination 

method by sending the samples to Chromus India 

Pvt. Ltd. (Banglore, India). 

Analysis of sequence data and identification of 

the bacterium 

Blast database of the National Centre for 

Biotechnology information (NCBI) was used to 

compare the sequences of isolates with known 

16S sequences in the existing database. The 

results obtained were also confirmed by 

comparing with Ribosomal Database Project. 

Sequences were aligned through multiple 

sequence alignment, ClustalW programme, from 

the European Bioinformatics Institute (EBI) 

accessible on net (http://www.ebi.ac.uk/clustalW) 

and phylogram was constructed to understand 

evolutionary relatedness using MEGA 3.0 

(Kumar et al. 2001). 

Nucleotide sequence accession numbers  

The 16S rDNA nucleotide sequence obtained in 

the study was submitted to the GenBank 

database. 

 

 

RESULT AND DISCUSSION 

Screening of soil sample 

Soil samples were collected from eight different 

locations in Meerut. Emphasis was given to 

collect soil from places where industrial wastes 

and household garbage were being dumped.  

Total 31 actinomycetes strains with varying 

morphological characteristics were picked up and 

their pure culture was maintained at 4°C for 

further studies. Pertinent details of the soil 

samples and the actinomycetes are shown in 

Table 1. Soil is known as reach source of 

Actinomycetes having antifungal activity against 

plant fungal-pathogens, 110 isolates were 

screened by Aghighi et al. (2004), from which 14 

isolates were found active against various fungal 

isolates. 

Screening of isolates for antimicrobial activity 

Dual plate assay  

The antimicrobial spectrum of the actinomycetes 

isolates was confirmed by growing the 

actinomycetes isolate with the test cultures 

(Aspergillus sp., Candida sp., Bacillus sp. and 

Burkholderia sp.).  Out of 19 isolates 12 (63%) 

showed antimicrobial activity against at least one 

test organism. 53% isolates were found active 

against at least one gram-stain-positive bacteria 

& 26% active against at least one gram-stain-

negative bacteria and only 32% isolates were 

active against the fungal test microorganism. 

Onlyten (53%) isolates were effective against 

Bacillus sp., five (26%) against Burkholderia sp., 

two (11%) against Candida sp. and only six 

(32%) were found to be active against Aspergillus 

sp. Only one isolate was found effective against 

all the microorganisms tested (Fig. 1 and Table 

2). In a similar study (Oskay, 2004), 50 isolates 

of actinomycetes were isolated from 10 farming 

soil samples collected in Manisa Province, 

Turkey. Approximately 34% of the isolates 

produced broad and narrow spectrum antibiotics, 

16% of the isolates produced antibacterial 

substance that were active against only gram-
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stain-positive bacteria 6% of the isolates were 

active against gram-stain-negative bacteria and 

12 % of the isolates were active against both 

gram-stain-positive and gram-stain-negative 

bacteria. SS12 was selected for further study due 

to larger zone size and broad spectrum of activity. 

Morphological and cultural characteristics of 

strain SS12 

Microscopic observation (1000X magnification) 

after Gram’s staining revealed that SS12 is a 

Gram-stain-positive and rod-shaped 

microorganism (Hucker & Conn, 1923). Other 

morphological characteristics such as colony 

characteristics, type of areal hyphae, aerial mass 

colour, and growth of vegetative hyphae, reverse 

side pigments, melanoid Pigments, fragmentation 

pattern and spore formation are detailed in Table 

3. They indicate that strains SS12 belongs to the 

genus, Actinomycetes (Fig. 2) (Shirling & 

Gottlieb, 1966). 

Biochemical characterization of isolates 

Biochemical properties of isolate did not matched 

with the available data of BIOLOG. The 

suggested match didn’t belong to actinomycetes; 

two major possibilities were worked out 

including novel species or contamination. Second 

possibility was rejected by the fact that positive 

and negative control was normal (Fig 3, Table 4). 

Identification of actinomycetes by biochemical 

properties are of prime interest (Moncheva et al., 

2002) 

Analysis of sequencing data and identification 

of the isolates 

The band of genomic DNA was observed near 

well and PCR amplicon had a molecular weight 

of 1.5kb (Fig 4b). The 16S rDNA of the isolate 

was sequenced, and the sequence of the isolate is 

shown in Fig 4c. The sequence of 16S rDNA 

obtained was searched for homogenous 

sequences in the GenBank database. The results 

obtained were confirmed by NCBI. This bacterial 

strain was identified as the member of the genus 

Streptomyces (BankIt1564851). The isolate did 

not showed similarity with known isolates of the 

database. As shown by similarity tree constructed 

by ClustalW2, and designated as Streptomyces 

sp. SS12 (Fig. 5). 

 

CONCLUSION 

Nineteen isolates from terrestrial soil of 

ecologically stressed niches were isolated and 

their antimicrobial activity against bacteria and 

fungi was studied. One isolate was found to be 

the producer of broad spectrum antibiotic and its 

morphological, cultural and molecular 

identification indicate that the isolate belongs to 

genus Streptomyces. Further studies to optimize 

the culture parameter for economic production of 

antifungal antibiotic resulted in the enhancement 

of production level. 
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Table 1: Characteristics of soil samples and number of actinomycetes isolated 

S. 

No. 
Source of the soil sample. Nature of Soil. 

pH of 

soil 

sample 

No. of 

Actinomycetes  

Isolates. 

1. Cow barn soil, Near Vedwyaspuri, Meerut Dark rich in humus 7.5 4 

2. Garden soil, Vedwyaspuri, Meerut Sandy mixed with dead leaves 7.5 3 

3. Garden soil, MIET, Meerut Sandy mixed with dead leaves 7 0 

4. 
Soil from medical waste dump near Subharti 

medical college 
Dark rich in humus 6 4 

5. 
Soil from garbage dump,  Subharti Medical 

College 
Dark muddy soil 5.3 3 

6. Soil from garbage dump, Vedwyaspuri, Meerut Dark rich in humus 5.7 1 

7. Cultivated land, Ghatgaoun, Meerut Loamy soil 7 2 

8. Agricultural land, Ghatgaoun, Meerut Dark brown dry soil 7.2 2 
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Table 2: Antimicrobial spectrum of isolates determined by dual plate assay 

       Test organism 

Isolates 

Degree of inhibition (+/-) 

Aspergillus sp. Candida sp. Bacillus sp. Burkholderia sp. 

SS01 ++ - ++++ - 

SS02 + - + - 

SS03 - - - - 

SS05 - - - - 

SS06 - - + - 

SS08 - - - - 

SS09 +++ - ++ - 

SS10 ++ + + - 

SS11 - - +++ + 

SS12 ++++ ++ ++++ ++ 

SS14 - - - ++ 

SS15 - - - - 

SS16  - - - - 

SS18 - - ++ - 

SS19 ++ - - - 

SS20 - - - - 

SS21 - - ++ + 

SS25 - - +++ +++ 

SS29 - - - - 

++ Small inhibition zone, +++ intermediate inhibition zone, ++++ large inhibition zone diameters, ‘-‘ No zone 

detected 

 

Table 3: Morphological and cultural characteristics of the isolate 
S. No. Characteristics of SS12 

1. Cultural 

characteristics 

Observations 

Growth on 

solid medium 

Colour/Pigmentation White 

Size  Moderate 

Shape  Circular 

Margin Circular 

Elevation Flat 

Surface appearance Dry 

Opacity Opaque 

Texture Rough 

Consistency Dry 

Growth in 

liquid medium 

shake flasks, small balls are formed; grow on surface when culture flasks 

were kept undisturbed under static conditions 

Pigment production Negative, even on prolonged incubation 

2. Morphological 

characteristics 

Cell morphology Long curved filaments 

 Cell arrangement In chains arranged end to end that are clustered together to 

form aggregates 

Gram’s reaction positive 

Motility Cells were non motile when observed by hanging-drop 

method 
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Table 4: Substrates utilization pattern carbon sources and response against some physical 

parameters by Streptomyces sp. SS12 as determined by Biolog®microplate assays 

Test  Growth +/- 

Negative control - 

Dextrin + 

D-Maltose - 

D-Trehalose - 

D-Cellobiose + 

Gentiobiose - 

Sucrose - 

D-Turanose + 

Stachyose - 

Positive control + 

pH6 + 

pH5 - 

D-Raffinose - 

α-D-Lactose - 

D-Melibiose - 

B-Methyl-D-Glucoside + 

D-Salicin + 

N-Acetyl-D-Glucosamine  + 

N-Acetyl-β-D-Mannosamine + 

N-Acetyl-D-Galactosamine + 

N-Acetyl Neuraminic  acid + 

1% NaCl + 

4% NaCl + 

8% NaCl + 

α-D-Glucose - 

D-Mannose + 

D-Fructose + 

D-Galactose + 

3-Methyl Glucose - 

D-Fructose + 

L-Fucose + 

L-Rhamnose - 

Inosine - 

1% Sodium Lactate + 

Fusidic acid - 

D-Serine - 

D-Sorbitol + 

D-Mannitol + 

D-Arabitol + 

Myo-Inositol + 

Glycerol + 

D-Glucose-6-PO4 + 

D-Fructose-6-PO4 + 

D-Aspartic acid - 

D-Serine - 

Troleandomycin - 

Rifamycin SV + 

Minocycline - 

Gelatin + 

Glycyl-L-Proline + 

L-Arginine + 

L-Aspartic acid + 

L-Glutamic acid + 

L-Histidine + 

L-Pyroglutamic  acid + 

L-Serine + 

Lincomycin +/- 

Guanidine HCL + 

Niaproofu - 

Pectin - 

D-Galacturonic acid + 

L-Galactonic acid - 

D-Gluconic acid + 

D-Glucuronic acid + 

Glucuronamide - 

Mucic acid + 

Quinic acid + 

D-Saccharic acid + 

Vancomycin - 

Tetrazolium Violet - 

Tetrazolium Blue +/- 

p-Hydroxy -Phenylacetic acid - 

Methyl Pyruvate - 

D-Lactic acid Methyl Ester + 

L-Lactic acid + 

Citric acid + 

α-keto- Glutaric acid + 

D-Malic acid + 

L-Malic acid + 

Bromo Succinic acid - 

Nalidixic acid + 
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Lithium Chloride + 

Potassium Tellurite - 

Tween 40 - 

g-Amino Butyric acid + 

α-Hydroxy -Butyric acid + 

α-Hydroxy-D + 

α- keto-Butyric acid + 

Acetoacetic acid + 

Propionic acid + 

Acetic acid + 

Formic acid + 

Aztreonam + 

Sodium Butyrate + 

Sodium Bromate + 

 

 

 

 

Figure 1. Showing zone of inhibition by isolate SS12.  

                  a). SS12 ;  b). SS09  (Control);  c). Burkholderia sp.; 

                  d). Bacillus sp.; e). Aspergillus sp. 

a 

b 
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