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Abstract 

The present study was conducted to determine antibacterial efficacy of actinomycetes isolated from 

rhizosphere soils of Shikaripura, Karnataka, India. A total of 32 actinomycetes were recovered on Starch 

casein nitrate agar. Primary screening by cross streak method revealed marked antibacterial activity in case 

of three isolates viz., SRDP-S-03, SRDP-S-05 and SRDP-S-30. These isolates were grown in Starch casein 

nitrate broth and the culture filtrates were extracted using ethyl acetate. Secondary screening for 

antibacterial activity of ethyl acetate extract was performed by agar well diffusion assay. The extracts have 

shown marked inhibition of Gram positive bacteria when compared to Gram negative bacteria. 

Microscopic characteristics and other characteristics assisted identification of three actinomycete isolates 

as members of Streptomyces. Further studies on characterization of isolates and purification of bioactive 

compounds from ethyl acetate extracts are under progress.    
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INTRODUCTION 
Actinomycetes, belonging to the order Actinomycetales, are 
among the microbial communities in the soil. These 
organisms play an important role in the degradation of 
complex biopolymers such as cellulose, lignin, chitin etc. 
They are responsible for producing the characteristic earthy 
odor of freshly turned soil. They are also a source of a variety 
of bioactive compounds having biotechnological 
applications. The species belonging to the genus 
Streptomyces represent the dominant actinomycetes 
population in the soil. The species of Streptomyces are well 
known for their ability to produce a variety of bioactive 
secondary metabolites such as antibiotics, 
immunomodulators, anticancer drugs, antiparasitic agents, 
antiviral agents, herbicides and insecticides. Among bioactive 
metabolites, about 75 % are produced by Streptomyces. 
Although a number of antibiotics have been produced from 
Streptomyces, the number still represents only a small 
fraction1-5. The present study was conducted with an aim of 
isolation of actinomycetes from soils of Shikaripura, 
Karnataka, India and to determine their antibacterial activity. 
 
MATERIALS AND METHODS 
Collection of Soil Sample 
The rhizosphere soils (6 samples) were collected from a 
depth of 15 cm during the month of December 2012. The 
soils were collected in sterile plastic bags, brought to the 
laboratory and dried at 40oC under aseptic conditions6. 
 
 

Isolation of Actinomycetes 
The soil samples were serially diluted and plated on Starch 
casein nitrate (SCN) agar (soluble starch, 10 g; potassium 
phosphate dibasic, 2 g; potassium nitrate, 2 g; sodium 
chloride, 2 g; casein, 0.3 g; MgSO4.7H2O, 0.05 g; CaCO3, 
0.02 g; FeSO4.7H2O, 0.01 g; agar, 15 g; distilled water 1000 
ml) amended with antibiotic Fluconazole (in order to prevent 
fungal contamination). The plates were incubated aerobically 
at 30oC for up to 10 days. Colonies exhibiting typical 
morphology of actinomycetes were selected, sub cultured on 
SCN agar slants and maintained in refrigerator6.  
 
Primary Screening for Antibacterial Potential of the 
Actinomycete Isolates 
We have employed Cross streak method to screen 
antibacterial efficacy of the actinomycetes recovered from 
soil samples. Here, the actinomycetes were streaked at the 
centre of the sterile SCN agar plates and the plates were 
incubated at 30oC for 5 days. Later, the test bacteria 
(Staphylococcus aureus NCIM-2079, Bacillus cereus NCIM-
2016, Escherichia coli NCIM-2685, Shigella flexneri NCIM-
4924, Klebsiella pneumoniae NCIM-2957 and Vibrio 
cholerae MTCC-3905) were inoculated perpendicular to the 
growth of the actinomycete isolates and the plates were 
further incubated for 24 h at 37oC. The extent of growth 
inhibition of the test bacteria was observed. The absence of 
growth or a less dense growth of test bacteria near the 
actinomycete isolate was considered positive for production 
and secretion of antibacterial metabolite by the isolates6. 
Three isolates (designated as isolate SRDP-S-03, SRDP-S-05 
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and SRDP-S-30) showing marked inhibition of test bacteria 
were selected for further identification and for secondary 
screening for antibacterial activity.  
 
Characteristics of the Isolates 
Cultural Characteristics  
The characteristics viz., aerial mycelium, substrate mycelium 
and diffusible pigment production of the isolates were studied 
on SCN agar plates.  
 
Microscopic Characteristic 
The characteristic spore arrangement in the isolates was 
studied by cover slip method. Here, thin blocks of SCN agar 
were cut, placed on sterile glass slides and inoculated with 
the isolates all over the agar block surface. A cover slip was 
then placed over each inoculated agar block and the slides 
were placed in a sterile moist chamber and incubated until 
good growth of the isolates was observed. The cover slips 
were removed from the agar blocks, mounted on a drop of 
dilute crystal violet stain taken on clean glass slides and 
observed under oil immersion objective in order to study the 
arrangement of spores6. 
 
Staining and Biochemical Characteristics 
The isolates were subjected to Gram’s and Acid-fast staining. 
Biochemical tests viz., starch hydrolysis, gelatin liquefaction, 
casein hydrolysis, catalyst test, citrate test, cellulose 
hydrolysis, nitrate reduction test, hydrogen sulfide (H2S) 
production test and sugar fermentation test were performed7,8. 
 
Fermentation and Extraction 
In order to obtain bioactive extracts, the spore suspensions of 
well grown cultures of isolates SRDP-S-03, SRDP-S-05 and 
SRDP-S-30 were inoculated into sterile SCN broth contained 
in Erlenmeyer flasks. The flasks were incubated aerobically 
at 30oC for 10 days. The content of the flasks were filtered 
through sterilized Whatman No. 1 filter paper under aseptic 
conditions6. The culture filtrates were subjected to 
centrifugation and the supernatants were used for extraction 
of bioactive metabolites. Equal volume (1:1) of culture 
filtrate and ethyl acetate were taken in a sterile separation 
funnel and agitated well for about 30 minutes. The solvent 
portion was separated and the aqueous portion was again 
extracted with ethyl acetate two more times. The solvent 
layers were pooled and evaporated to dryness at 40oC9.   
 
Secondary Screening for Antibacterial Activity 
Agar well diffusion method6 was employed to determine the 
efficacy of ethyl acetate extracts of isolates SRDP-S-03, 
SRDP-S-05 and SRDP-S-30 to inhibit the test bacteria viz., S. 
aureus, B. cereus, E. coli, S. flexneri, K. pneumoniae and V. 
cholerae. The test bacteria were grown overnight in Nutrient 
broth (HiMedia, Mumbai, India) and the broth cultures were 
inoculated on sterile Nutrient agar (HiMedia, Mumbai, India) 
plates using sterile cotton swabs. Wells of 6 mm diameter 
were punched in the inoculated plates using a sterile cork 
borer. 100 µl of ethyl acetate extracts (5 mg/ml of 10 % 
dimethyl sulfoxide [DMSO]), standard (Streptomycin, 1 
mg/ml) and DMSO (10 %) were transferred into respectively 
labeled wells. The plates were incubated at 37oC for 24 h and 
the zone of inhibition formed around the wells was measured. 
The experiment was repeated twice and the average reading 
was noted.  

RESULTS 
A total of 32 actinomycetes isolates were recovered on SCN 
agar from the rhizosphere soils of Shikaripura. In primary 
screening for antibacterial activity, all the actinomycete 
isolates showed inhibition of at least one test bacteria. 18 out 
of 32 isolates displayed inhibition of all test bacteria. Three 
isolates, designated as SRDP-S-03, SRDP-S-05 and SRDP-S-
30 caused marked inhibition of test bacteria when compared 
to other actinomycete isolates (Table 1). The isolates SRDP-
S-03, SRDP-S-05 and SRDP-S-30 displaying marked 
antibacterial activity in primary screening were subjected to 
further identification up to genus level. Cultural, microscopic, 
staining and biochemical characteristics of isolates were 
studied and the results are shown in Table 2. Diffusible 
pigments were not produced by any of these three isolates. 
The spore arrangement was found to be retinaculum apertum 
(hook) in case of isolates SRDP-S-03 and SRDP-S-05 
whereas SRDP-S-30 showed flexibilis type of spore 
arrangement. The isolates were Gram positive and nonacid-
fast. The isolates were positive for amylase, cellulase, 
catalase, citrase and nitrate reductase. Fermentation of 
glucose with only acid production (no gas) was exhibited by 
all isolates. Proteolytic activity was observed in all isolates as 
revealed by either gelatin liquefaction (SRDP-S-03) or casein 
hydrolysis (SRDP-S-05 and SRDP-S-30). Based on these 
features, these isolates were identified as members belonging 
to the genus Streptomyces. Table 3 shows the result of 
antibacterial activity of ethyl acetate extracts of the three 
Streptomyces isolates. It was observed that the extracts of all 
three isolates were effective against all the test bacteria with 
zone of inhibition ranging from 1.1 cm to 2.0 cm. The 
extracts were more effective in inhibiting Gram positive 
bacteria than Gram negative bacteria as revealed by wider 
zones of inhibition formed around the wells. Among Gram 
positive and Gram negative bacteria, B. cereus and V. 
cholerae were highly susceptible to extracts respectively. 
Inhibition of test bacteria by standard antibiotic was higher 
than that of ethyl acetate extracts. DMSO did not cause 
inhibition of test bacteria.  
 
DISCUSSION 
The rhizosphere is a region of soil present in vicinity to plant 
roots and is a unique biological habitat inhabited by a diverse 
type of microflora comprising bacteria, fungi, protozoa and 
algae. The rhizosphere is influenced by secretions of the plant 
roots called root exudates. These secretions nutritionally 
favour the microbial community in rhizosphere as exudates 
are rich in organic compounds such as vitamins, organic 
acids, amino acids etc. Actinomycetes, in particular the 
members of the genus Streptomyces, are one of the important 
rhizosphere inhabitants and are known to have qualitative and 
quantitative influence on the plant health as they enhance 
plant growth and protect the plant roots from 
phytopathogenic fungi. Most soil actinomycetes are 
saprophytic. Among the various actinomycetes genera in soil, 
species of Streptomyces are best recognized and well-studied 
in terms of their number and the bioactive metabolites which 
they produce. The Streptomyces species are aerobic, 
filamentous, spore forming actinomycetes with DNA rich in 
GC content (69 – 73 %). They produce extensively branching 
substrate and aerial mycelia. They are considered as prolific 
producers of bioactive microbial metabolites and accounts for 
> 75 % of biologically active compounds.  
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Table 1: Inhibition of Test Bacteria by Actinomycetes Isolates in Cross Streak Method 
 

Isolates E. coli S. flexneri K. pneumoniae B. cereus V. cholerae S. aureus 
SRDP-S-01 + 2+ 2+ + + 2+ 
SRDP-S-02 + - 2+ 2+ 3+ + 
SRDP-S-03 4+ 3+ 3+ + + 2+ 
SRDP-S-04 2+ + + - - + 
SRDP-S-05 4+ 2+ 3+ 3+ 2+ 2+ 
SRDP-S-06 2+ 2+ + + + + 
SRDP-S-07 2+ + + + + - 
SRDP-S-08 + + + + + + 
SRDP-S-09 + + + + + + 
SRDP-S-10 + - + - + + 
SRDP-S-11 - - + - - + 
SRDP-S-12 + 2+ + + 2+ + 
SRDP-S-13 + - 3+ - + - 
SRDP-S-14 2+ - - 2+ 3+ + 
SRDP-S-15 + 2+ + 2+ + 2+ 
SRDP-S-16 + + + + + + 
SRDP-S-17 2+ 2+ 2+ + + + 
SRDP-S-18 + + 2+ + 2+ + 
SRDP-S-19 + 2+ 2+ + 2+ 2+ 
SRDP-S-20 + + + + 2+ 2+ 
SRDP-S-21 + + + + + 2+ 
SRDP-S-22 2+ 2+ 2+ 2+ + 2+ 
SRDP-S-23 + + + + + - 
SRDP-S-24 + + + + + + 
SRDP-S-25 + + + + + + 
SRDP-S-26 + + + + + + 
SRDP-S-27 2+ - - + - 2+ 
SRDP-S-28 2+ - - + + + 
SRDP-S-29 2+ - - 2+ + + 
SRDP-S-30 2+ 3+ 3+ 3+ 3+ 2+ 
SRDP-S-31 2+ - - 3+ + 3+ 
SRDP-S-32 3+ - - + 3+ 2+ 

 
‘-‘No inhibition; ‘+’ inhibition; ‘2+’ moderate inhibition; ‘3+ and 4+’ marked inhibition 

 
Table 2: Characteristics of Isolates SRDP-S-03, SRDP-S-05 and SRDP-S-30 

 
Characteristics SRDP-S-03 SRDP-S-05 SRDP-S-30 
Aerial mycelium Creamish White Light brown 

Substrate mycelium Yellow Light brown Light brown 
Diffusible pigment None None None 
Spore arrangement Retinaculum apertum (Hook) Retinaculum apertum (Hook) Flexibilis 

Gram’s staining Gram positive Gram positive Gram positive 
Acid-fast staining Nonacid-fast Nonacid-fast Nonacid-fast 
Starch hydrolysis + + + 

Gelatin liquefaction + - - 
Casein hydrolysis - + + 

Cellulose hydrolysis + + + 
Catalse test + + + 
Citrase test + + + 

Nitrate reduction test + + + 
H2S production - - - 

Sugar fermentation (Glucose) Acid, no gas Acid, no gas Acid, no gas 
 

Table 3: Antibacterial Activity of Ethyl Acetate Extracts of Isolates SRDP-S-03, SRDP-S-05 and SRDP-S-30 
 

Test bacteria Zone of inhibition in cm 
SRDP-S-03 SRDP-S-05 SRDP-S-30 Streptomycin 

E. coli 1.3 1.5 1.5 3.1 
V. cholerae 1.3 1.8 1.6 3.7 
S. flexneri 1.2 1.6 1.6 3.4 

K. pneumoniae 1.2 1.1 1.3 2.9 
B. cereus 1.6 2.0 1.7 4.2 
S. aureus 1.5 1.9 1.8 4.0 
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Even though a huge number of antibiotics have been isolated 
from Streptomyces, the number represents only a small 
fraction of the repertoire of bioactive compounds produced. 
Hence, isolation of new Streptomyces from natural resources 
and characterization of their secondary metabolites is 
valuable10-14. In the present study, we have isolated 32 
actinomycetes from rhizosphere soils of Shikaripura by serial 
dilution followed by plating on SCN agar. SCN agar has been 
widely used for isolation of actinomycetes6,14-19. The isolates 
were screened preliminary for antibacterial activity by Cross 
streak method. This method detects antibiotic producing 
ability of actinomycetes and has been commonly employed 
by researchers to screen the potent antimicrobial activity of 
actinomycetes6,17,18,20. From the result of primary screening, 
three isolates viz., SRDP-S-03, SRDP-S-05 and SRDP-S-30 
were selected and characterized up to genus level. 
Morphology plays an important role in distinguishing 
Streptomyces from other sporing actinomycetes. Features 
viz., vegetative mycelium, aerial mycelium baring chains of 
spores and the characteristic arrangement of spores and the 
spore ornamentation provides the distinct features for 
microscopic characterization. The spore arrangement 
provides the key diagnostic information21,22. Morphological 
characteristics together with cultural and biochemical 
characteristics assist in the identification of 
Streptomyces6,17,18,23,24. In the present study, the cultural and 
microscopic characteristics of the isolates SRDP-S-03, 
SRDP-S-05 and SRDP-S-30 were consistent with their 
classification as a member of the genus Streptomyces. 
Throughout history, infectious diseases caused by bacteria, 
fungi, protozoa, helminthes and viruses have threatened 
mankind and caused massive mortality and morbidity. 
Antimicrobial agents especially antibiotics play an important 
role in the prevention and control of infectious diseases. 
However, the selective pressure exerted by the use of 
antimicrobial drugs forms the major driving force behind the 
emergence and spread of drug-resistant pathogens. Resistance 
has been developed in pathogens after discovery of major 
classes of antimicrobial drugs. The development of resistance 
varies in time from as short as 1 year as in case of penicillin 
to more than 10 years in case of vancomycin25. This alarming 
and threatening situation stimulated search for new 
antimicrobial agents. It is well known that microorganisms 
are an inexhaustible source of natural compounds having 
several therapeutic applications. In the present study, the 
ethyl acetate extracts of three Streptomyces species exhibited 
inhibition of test bacteria. It has been observed in the present 
study that Gram positive bacteria were susceptible to higher 
extent to ethyl acetate extract of Streptomyces species when 
compared to Gram negative bacteria. Similar results were 
observed in earlier studies of Hassan et al.26, Anansiriwattana 
et al.27, Al-Hulu et al.28, Kekuda et al.6, Valli et al.29, Manasa 
et al.30 and Gunda and Charya31. The low susceptibility of 
Gram negative bacteria could be attributed to the presence of 
an outer membrane that possess hydrophilic polysaccharides 
chains and forms an additional barrier for the entry of extract 
as well as antibiotics into the cells32,33. 
 
CONCLUSION 
In the present study, antagonistic actinomycetes were isolated 
from soils of Shikaripura, Karnataka, India. Three 
actinomycete isolates identified as species of the genus 
Streptomyces were found to be promising as producers of 

bioactive secondary metabolites. Further studies on molecular 
characterization of these isolates and purification of bioactive 
components from the solvent extracts of these isolates are 
under progress. 
 
ACKNOWLEDGEMENTS 
The authors are sincerely thankful to H.O.D, Department of Microbiology 
and Principal, S.R.N.M.N College of Applied Sciences, Shivamogga and 
N.E.S, Shivamogga, India for providing facilities to conduct work and moral 
support.  
 
REFERENCES 
1. Kekuda PTR, Shobha KS, Onkarappa R. Fascinating diversity and 

potent biological activities of actinomycete metabolites. Journal of 
Pharmacy Research 2010; 3(2): 250-256. 

2. Kekuda PTR, Shobha KS, Onkarappa R. Studies on antioxidant and 
anthelmintic activity of two Streptomyces species isolated from Western 
Ghat soils of Agumbe, Karnataka. Journal of Pharmacy Research 2010; 
3(1): 250-256. 

3. Oskay M. Effects of some environmental conditions on biomass and 
antimicrobial metabolite production by Streptomyces Sp., KGG32. 
International Journal of Agriculture and Biology 2011; 13: 317-324. 

4. Sharmin T, Rahman MA, Anisuzzaman ASM, Islam MA. Antimicrobial 
and cytotoxic activities of secondary metabolites obtained from a novel 
species of Streptomyces. Bangladesh Pharmaceutical Journal 2013; 
16(1): 15-19. http://dx.doi.org/10.3329/bpj.v16i1.14485 

5. Sivasankar P, Manivasagan P, Vijayanand P, Sivakumar K, Sugesh S, 
Poongodi S, et al. Antibacterial and brine shrimp lethality effect of 
marine actinobacterium Streptomyces sp. CAS72 against human 
pathogenic bacteria. Asian Pacific Journal of Tropical Disease 2013; 
3(4): 286-293. http://dx.doi.org/10.1016/S2222-1808(13)60071-7 

6. Kekuda PTR, Shobha KS, Onkarappa R, Gautham SA, Raghavendra 
HL. Screening biological activities of a Streptomyces species isolated 
from soil of Agumbe, Karnataka, India. International Journal of Drug 
Development and Research 2012; 4(3): 104-114. 

7. Aneja KR. Experiments in Microbiology, Plant pathology, Tissue 
culture and Mushroom cultivation. 2nd ed. New Delhi: Wishwa 
Prakashan; 1996. 

8. Florencio C, Couri S, Farinas CS. Correlation between Agar Plate 
Screening and Solid-State Fermentation for the Prediction of Cellulase 
Production by Trichoderma Strains. Enzyme Research 2012; 2012, 
Article ID 793708: 7 pages. http://dx.doi.org/10.1155/2012/793708 

9. Alimuddin, Widada J, Asmara W, Mustofa. Antifungal production of a 
strain of Actinomycetes spp isolated from the rhizosphere of Cajuput 
plant: Selection and detection of exhibiting activity against tested fungi. 
Indonesian Journal of Biotechnology 2011; 16(1): 1-10. 

10. Gonzalez Franco AC, Robles Hernandez L, Nuñez Barrios A, Strap JL, 
Crawford DL. Molecular and cultural analysis of seasonal actinomycetes 
in soils from Artemisia tridentata habitat. International Journal of 
Experimental Botany 2009; 78: 83-90. 

11. Khamna S, Yokota A, Lumyong S. Actinomycetes isolated from 
medicinal plant rhizosphere soils: diversity and screening of antifungal 
compounds, indole-3-acetic acid and siderophore production, World 
Journal of Microbiology and Biotechnology 2009; 25(4): 649-655. 
http://dx.doi.org/10.1007/s11274-008-9933-x 

12. Dhanasekaran D, Thajuddin N, Panneerselvam A. Herbicidal agents 
from actinomycetes against selected crop plants and weeds. Natural 
Product Research 2010; 24(6): 521-529. http://dx.doi.org/10.1080/ 
14786410802299281 PMid:20182949 

13. Khamna S, Yokota A, Peberdy JF, Lumyong S. Indole-3-acetic acid 
production by Streptomyces sp. isolated from some Thai medicinal plant 
rhizosphere soils. Eur Asian Journal of Bio Sciences 2010; 4: 23-32. 

14. Rahman MA, Islam MZ, Ul Islam MA. Antibacterial activities of 
actinomycete isolates collected from soils of Rajshahi, Bangladesh. 
Biotechnology Research International 2011; 2011: Article ID 857925, 6 
pages, http://dx.doi.org/10.4061/2011/857925 

15. Saadoun I, Alawawdeh M, Jaradat Z, Ababneh Q. Growth 
of Streptomyces spp. from hydrocarbon-polluted soil on diesel and their 
analysis for the presence of alkane hydroxylase gene (alkB) by PCR. 
World Journal of Microbiology and Biotechnology 2008; 24(10): 2191-
2198. http://dx.doi.org/10.1007/s11274-008-9729-z 

16. Nwachukwu RES, Ekwealor IA. Methionine-producing Streptomyces 
species isolated from southern Nigeria soil. African Journal of 
Microbiology Research 2009; 3(9): 478-481. 

17. Gautham SA, Shobha KS, Onkarappa R, Kekuda TRP. Isolation, 
characterization and antimicrobial potential of Streptomyces species 
from Western Ghats of Karnataka, India. Research Journal of Pharmacy 
and Technology 2012; 5(2): 233-238. 



Dileep N et al. Journal of Biological & Scientific Opinion · Volume 1 (3). 2013  
 

 
Published by Moksha Publishing House. Website www.mokshaph.com · © All rights reserved.  Page 177 

 

18. Manasa M, Pallavi S, Kambar Y, Vivek MN, Swamy SHC, Asha MM, 
et al. Antagonistic Streptomyces species from rhizosphere soil of 
Sahyadri Science College campus, Shivamogga, Karnataka, India. 
Pharmanest 2013; 4(5): 933-942. 

19. Rakesh KN, Junaid S, Dileep N, Kekuda PTR. Antibacterial and 
antioxidant activities of Streptomyces species SRDP-H03 isolated from 
soil of Hosudi, Karnataka, India. Journal of Drug Delivery and 
Therapeutics 2013; 3(4): 47-53. 

20. Dasari VRRK, Nikku MY, Donthireddy SRR. Screening of antagonistic 
marine actinomycetes: Optimization of process parameters for the 
production of novel antibiotic by Amycolatopsis alba var. nov. DVR D4. 
Journal of Microbial and Biochemical Technology 2011; 3: 5. 

21. Anderson AS, Wellington EMH. The taxonomy of Streptomyces and 
related genera. International Journal of Systematic and Evolutionary 
Microbiology 2001; 51: 797-814. http://dx.doi.org/10.1099/00207713-
51-3-797 

22. Taddei A, Rodriguez MJ, Marquez Vilchez E, Castelli C. Isolation and 
identification of Streptomyces spp. From Venezuelan soils: 
Morphological and biochemical studies. I. Microbiological Research 
2006; 161: 222-231. http://dx.doi.org/10.1016/j.micres.2005.08.004 
PMid:16765838 

23. Laidi RF, Kansoh AL, Ali, Elshafei M, Cheikh B. Taxonomy, 
identification and biological activities of a novel isolate of Streptomyces 
tendae. Arab Journal of Biotechnology 2006; 9(3): 427-436. 

24. Euanorasetr J, Nilvongse A, Tantimavanich S, Nihira T, Igarashi Y, 
Panbangred W. Identification and characterization of soil-isolated 
Streptomyces SJE177 producing actinomycin. Southeast Asian Journal 
of Tropical Medicine and Public Health 2010; 41(5): 1177-1187. 
PMid:21073039 

25. Tadesse DA, Zhao S, Tong E, Ayers S, Singh A, Bartholomew MJ, et al. 
Antimicrobial drug resistance in Escherichia coli from humans and food 
animals, United States, 1950–2002. Emerging Infectious Diseases 2012; 
18(5): 741-749. http://dx.doi.org/10.3201/eid1805.111153 PMid:225159 
68 PMCid:PMC3358085 

26. Hassan MA, El Naggar MY, Said WY. Physiological factors affecting 
the production of an antimicrobial substance by Streptomyces violatus in 
batch cultures. Egyptian Journal of Biology 2001; 3: 1-10. 

27. Anansiriwattana W, Tanasupawat S, Amnuoypol S, Suwanborirux K. 
Identification and antimicrobial activities of actinomycetes from soils in 
Samed Island, and geldamycin from strain PC4-3. Thai Journal of 
Pharmaceutical Sciences 2006; 30: 49-56. 

28. Al Hulu SM, Al Charrakh AH, Jarallah EM. Antibacterial activity of 
Streptomyces gelaticus isolated from Iraqi soils. Medical Journal of 
Babylon 2011; 8(3): 404-411. 

29. Valli S, Suvathi SS, Aysha OS, Nirmala P, Kumar VP, Reena A. 
Antimicrobial potential of actinomycetes species isolated from marine 
environment. Asian Pacific Journal of Tropical Biomedicine 2012; 2(6): 
469-473. http://dx.doi.org/10.1016/S2221-1691(12)60078-1 

30. Manasa M, Poornima G, Abhipsa V, Rekha C, Kekuda PTR, Onkarappa 
R, et al. Antimicrobial and antioxidant potential of Streptomyces sp. 
RAMPP-065 isolated from Kudremukh soil, Karnataka, India. Science, 
Technology and Arts Research Journal 2012; 1(3): 39-44. 

31. Gunda MM, Charya MAS. Physiological factors influencing the 
production of antibacterial substance by freshwater actinobacteria. 
Journal of Recent Advances in Applied Sciences 2013; 28: 55-62. 

32. Lodhia MH, Bhatt KR, Thaker VS. Antibacterial activity of essential 
oils from Palmarosa, Evening Primrose, Lavender and Tuberose. Indian 
Journal of Pharmaceutical Sciences 2009; 71(2): 134-136. http://dx.doi. 
org/10.4103/0250-474X.54278 PMid:20336210 PMCid:PMC2839398 

33. Nalubega R, Kabasa JD, Olila D, Kateregga J. Evaluation of 
antibacterial activity of selected ethnomedicinal plants for poultry in 
Masaka district, Uganda. Research Journal of Pharmacology 2011; 5(2): 
18-21. http://dx.doi.org/10.3923/rjpharm.2011.18.21 

 
Cite this article as:  
Dileep N, Syed Junaid, Rakesh K.N, Prashith Kekuda T.R, Onkarappa R. 
Antibacterial activity of three streptomyces species isolated from soils of 
Shikaripura, Karnataka, India. J Biol Sci Opin 2013;1(3):173-177 http://dx. 
doi.org/10.7897/2321–6328.01307  

 
 
 
 
 
 
 
 
 

Source of support: Nil; Conflict of interest: None Declared 
 
 
 
 


