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Abstract- A total of 25 different types of actinomycetes were isolated from the soils of Agricultural University. All the isolated 
actinomycetes were characterized and identified based on the morphological, biochemical, cultural characteristics .The 
isolates were belonged to Streptomyces, Micromonospora and Nocardia species. Optimization for the growth of all the 
isolates was carried out in batch culture. Strain was cultured  on  the  basal  medium  with  different  carbon and nitrogen 
sources and  their  effect  on  the  growth  was  studied. Both primary and secondary screening methods were used to 
screen actinomycetes for antibacterial activity. The result of the screening revealed that all the isolates were against 
bacterial culture. But the best strain was found to be Streptomyces sp as they showed broad spectrum activity with big zone 
of inhibition, after mutation, the strain Streptomyces sp showed increased antibacterial activity against all the tested human 
bacterial pathogens. The crude extract were further analysed by thin layer chromatography on silica plates. The Rf values in 
the TLC chromatograph further characterize that Streptomyces sp 2comes under aminoglycoside group, very much related 
to Streptomycin and the Streptomyces sp 3 comes under the antibiotic cephalexin. HPLC profile of the antimicrobial 
compounds of Streptomyces sp were performed by Rheodysne Column (C-18) up to 10 min at 220 nm. The peaks which 
had antimicrobial activity of Streptomyces sp1 was identified to be at 3.296. This is similar to oxohexaene antibiotic whereas, 
the antimicrobial compound of Streptomyces sp3 showed a retention time of 3.233 on HPLC, this peak was similar to 
cephalexin. 
Key words- Actinomycetes, mutation, TLC, HPLC  
 
Introduction 
Actinomycetes are gram positive bacteria frequently 
filamentous and sporulating with DNA rich in G+C from 
55-75% [1].The name actinomycetes derived from Greek 
aktis (a ray) and mykes (fungus) was given to these 
organisms from initial observation of their morphology. 
Streptomyces is the dominant among actinomycetes. 
They are responsible for the production of about half of 
the discovered bioactive secondary metabolites [2], 
antibiotics [3], antitumor agents [4], immunosuppressive 
agents[5] and enzymes [6].The diversity of terrestrial 
Actinomycetes are of extraordinary significance in 
several areas of science and medicine , particularly in 
antibiotic production [7]. 
Actinomycetes are unparalleled sources of bio-active 
metabolites including antibiotics, plant growth factors, 
and other substances [8].  Streptomyces  and  other 
actinomycetes  are  major  contributors  to  biological  
buffering  of soils  and  have  roles  in  organic  matter  
decomposition conductive   to  crop   production  [9] . 
Actinomycetes  are  known  to  produce  bioactive  
substances,  especially  antibiotics  that  are  effective  
against phytopathogenic fungi [10].  
The present study is aimed to  isolate , identify  and to 
optimize the  nutritional  and cultural characterization of  
actinomycetes obtained from soil sample and then to 

compare the effect of  mutation on antimicrobial activity 
of actinomycetes with  mutated and non mutated 
strains.Finally to  purify  antibacterial metabolites from 
efficient strain and to detect antimicrobial compounds by 
HPLC. 
 
Materials and methods 
The rhizosphere soil samples were collected from10 
different localities of Agricultural University. 25 different 
soil samples were collected from the surface to about 10 
cm deep as a mixture for the isolation of actinomycetes.
  
Isolation of Actinomycetes from soil samples 
Actinomycetes were isolated by spread plate technique 
following the serial dilution of soil samples on starch 
casein agar [11] plates containing cycloheximide and 
nystatin (each at concentration of 50 µg/ml of medium) 
and incubated at 28°C for 7 days. The following media 
were also used for the isolation of actinomycetes: Starch 
caesin agar, Starch caesin nitrate agar, Actinomycetes 
Isolation agar, Oat meal agar etc. 
Isolation plates were incubated at 28-30˚C for 7-15 days 
for fast growing actinomycetes or up to 35 days for slow 
growing ones.  Identification of Actinomycetes to genus 
level was conducted by first using morphological and 
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chemical criteria according to Bergey’s Manual of 
Determinative Bacteriology [12]. 
 
Optimization of nutritional and cultural 
characterization 
Carbon and nitrogen sources  
50 ml  of  the  basal  medium  was  distributed  into  each  
of  250 ml  Erlenmeyer  flask  and  sterilized.  The carbon 
and nitrogen sources were sterilized separately and 
added  just prior  to inoculation. Starch, Glucose, 
Fructose, Maltose, Mannitol were added separately as 
carbon sources into the basal medium at 1% 
concentration. Various nitrogen sources such as casein, 
yeast extract, peptone, soya bean meal, NH4Cl and NH4 
NO3were provided separately into the basal medium at 
1% concentration. Five ml of spore  suspension  of  
strain was  inoculated  into  the  carbon  and  nitrogen 
supplemented basal  medium  separately  and  
incubated  at  28°C  for  seven days at 220 rpm in a 
rotary shaker. The respective biomass production was 
recorded.  
 
Screening of Actinomycetes for antibacterial and 
antifungal activity 
Primary screening 
A modified cross- streak method [13] was used for 
antimicrobial activity .Single streak of actinomycetes was 
made on surface of the modified nutrient agar and 
incubated at 28°C. [14] After observing a good ribbon 
like growth of the actinomycetes on the plates, the 
overnight pathogenic bacterial strains, such as 
Escherichia coli, Staphylococcus aureus, Salmonella 
typhi, Shigella sp, Klebsiella pneumonia, Proteus 
vulgaris which were isolated from the admitted patients 
(PSG Hospital) were streaked at right angles to the 
original streak of actinomycetes and incubated at 28°C 
and the incubation distance was measured after 24-48 
hrs. A control plate was also maintained without 
inoculating the actinomycetes, to assess the normal 
growth of bacteria. 
 
Isolation of antibacterial metabolites 
The filtrate was subjected for solvent extraction method 
to recover antibacterial metabolites in pure form [15]. 
Ethyl acetate was added to the filtrate in the ratio of 
1:1(v/v) and shaken vigorously for 1 h for complete 
extraction. The ethyl acetate phase contains antibiotic 
substances separated from aqueous phase. It was 
evaporated to dryness in water bath and the residue 
obtained was used to determine antimicrobial activity 
[16]. 
 
Secondary Screening 
Determination of Antimicrobial activity 
The antimicrobial activity was determined by agar well 
method [17] purified extract obtained by the evaporation 
of the ethyl acetate extract. Then 25, 50, 75 and 100µl of 
it was loaded into well bored  and  test  organism (0.5  
McFarland  turbidity  standard) were swabbed on Muller  
Hinton  agar  plates.  The plates were incubated at 37°C 

for 18-24 hours and examined. The diameter of the 
zones of complete inhibition was measured to the 
nearest whole millimeter. The formation of inhibition zone 
around the pathogenic strains is due to the production of 
secondary metabolites by actinomycetes isolates.  
 
Effect of mutation of Antimicrobial activity (UV 
Irradiation) 
The strains which showed efficient antimicrobial activity 
were further selected to study the effect of mutation on 
their antibiotic production. The selected strains were 
cultured in the tubes containing 9 ml Yeast Extract Malt 
Broth. The tubes were inoculated with one loopful of the 
strain and incubated in a rotatory shaker at 30°C for 96 
hours. After incubation, the tubes were removed from the 
shaker  and 3 ml of each culture was exposed to UV 
irradiation at a distance of 30 cm for 180 sec .One ml of 
the exposed cultures was transferred to 9 ml of Glycerol 
starch Broth medium and the tubes were incubated for 
96 hours on a shaker at  30°C. After incubation, the 
tubes were removed from the shaker and the broth was 
centrifuged at 2000 rpm for 20 min and the supernatant 
was used to examine the post mutation effect on the 
strains for their antibacterial activity [18]. 
 
Thin Layer Chromatography  
Optimization of mobile phase ( butanol: acetic acid : 
water in two ratios of 4:1:5  and 2:1:8) for known 
antibiotics and test antibiotics was done by using  7.6 x 
2.4 cm silica gel plates, prepared and activated at 110 ˚C 
for half an hour. Chromatogram was developed by 
loading 10 μl each fraction and running for half an hour. 
Spots on the plates were visualized in an iodine chamber 
[19, 20]. 
 
HPLC 
The  culture  filtrate  was  extracted  three  times  by  the 
 same  volume  of   ethyl acetate. After the removal of 
cell mass, supernatant was analysed by 
spectrophotometer at 220nm. This was carried out to for 
HPLC analysis. Culture filtrate extracted by ethyl acetate 
was analyzed by HPLC. 10 µl of sample was injected to 
C18 column (250mm X 4.6mm X 5mm). The flow rate 
was 0.50 ml/min. Sample was analysed at 220 nm 
wavelength. 
In order to purify the active fraction (methanol: chlorofor
m 20: 80 extract); 
chloroform was added gradually (dropwise) until formatio
n of the first precipitate. The precipitate was separated b
y centrifugation. Each fraction was tested in inhibition tes
t. Ammonium sulphate was also used for the extraction. 
Ammonium sulfate was grind in a glass mortar to be a 
fine powder that easily to dissolve. 
This powder was added gradually to the antagonistic 
solution. The solution was shacked using a vortex. The 
formed precipitate was separated by centrifugation. The 
amount of ammonium sulfate was noted for each 
precipitate and calculated as saturation percent. Each 
precipitate was dissolved in water and re-precipitated 
again by ammonium sulfate as a purification step [21]. 
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Each precipitate was dissolved in methanol and 
centrifuged to remove any residue of ammonium sulfate. 
This step was repeated several times until the removing 
all amounts of ammonium sulfate. Each precipitate was 
used for the inhibition test and analysed by HPLC. 
 
Result 
The present study was undertaken in 10 different 
localities of Agricultural University. 25 different soil 
samples were collected from surface of about 10 cm 
deep as a mixture for the isolation of actinomycetes (Fig 
1).  
The cultural characterization of the actinomycetes 
isolates were studied by using different types of solid 
media. The result indicated that all the tested media 
supported the growth and significant result was produced 
in Starch casein nitrate agar. (Table 1, Fig 1). 
 
Morphological Characterization of actinomycetes  
The results on morphological, physiological and 
biochemical activity revealed that the isolated strains of 
actinomycetes belonged to Streptomyces sp, 
Micromonospora sp and Nocardia sp.(Table2) (Plate1,2). 
Biochemical characterization of actinomycetes  
Biochemical test were performed like Indole, 
MR,VP,Citrate, Nitrate reduction, Urease, Catalase, 
Oxidase, Starch Hydrolysis, Gelatin Hydrolysis, Lipid 
Hydrolysis, Caesin Hydrolysis, TSI and the result were 
tabulated. (Table 3) [22]. 
Based on the above biochemical characteristics the 
strains were identified as Micromonospora sp, 
Streptomyces sp, Nocardia sp. 
Carbon source utilization  
Utilization of carbon sources namely Starch, Glucose, 
Fructose, Maltose, Mannitolwere tested for all the strains 
(Table 4). 
All the actinomycete strains produced highest biomass, 
when glucose was supplemented in the medium. 
Nitrogen source utilization  
Utilization of nitrogen sources namely Casein, Yeast 
extract, Peptone, Soya bean meal, NH4Cl, NH4 NO3were 
tested for all the strains (Table 5). 
Primary screening 
All the actinomycetes isolates showed antibacterial 
activity against pathogenic E.coli, Salmonalla typhii, 
Shigella, Klebsiella pneumonia, Proteus vulgaris, 
Staphylococcus aureus in primary screening and all the 
species were found to be more resistant .The control 
plate was done without the actinomycetes (Plate 3). 
Secondary Screening 
Out of the six screened strain, Streptomyces sp showed 
a very broad spectrum of antimicrobial activity against 
both gram positive, gram negative and fungal pathogens 
used in the test. The antagonistic activity of all the 
actinomycetes isolates were shown in the (Table 6)  
Effect of mutation on antibacterial activity 
The strains which showed efficient antibacterial activity 
were further selected to study the effect of mutation on 
their antibiotic production (Table 7, Fig 1,). 

The mutated strains were checked for their antibacterial 
activity against human pathogens namely E.coli, 
Staphylococcus, Salmonella, Shigella, Klebsiella, 
Bacillus subtilis. But only Streptomyces sp 1 and 
Streptomyces sp 2 showed increase in inhibition zone 
against E.coli, Pseudomonas, Staphylococcus, and 
Streptococcus. 
 
Thin Layer Chromatography 
When visualized under iodine vapour each extract 
showed two spots. One at the point of loading itself and 
other near to the solvent front on the chromatogram. The 
retention factor of the moved spot is given in the (Table 
8). 
 
HPLC ANALYSIS 
HPLC is being routinely used for the analytical estimation 
of various antibiotics. In the present investigation, HPLC 
profile of the antimicrobial compounds of Streptomyces 
sp were performed by Rheodysne Column (C-18) up to 
10 min at 220 nm.  
The antimicrobial compounds of Streptomyces sp1 
showed absorption peaks at retention time (min) 3.296, 
3.740, 3.856, 4.444, 5.112, 5.340 and 6.406. Similarly, 
the antimicrobial compounds of Streptomyces sp 2 
showed absorption peaks at retention time (min) 2.964, 
3.233, 4.102, 4.272, 5.080, 5.301.(fig 2,3)(Table 9,10). 
The peaks which had antimicrobial activity of 
Streptomyces sp1 was identified to be at 3.296. This is 
similar to oxohexaene antibiotic [23]. 
Whereas, the antimicrobial compound of Streptomyces 
sp3 showed a retention time of 3.233 on HPLC, this peak 
was similar to cephalaxine [24]. 
 

Table 9: Chromatogram values of Streptomyces sp 1 
RT Area % 

Area 
Height 

3.296 2022525 6.78 92299 
3.740 1351557 4.53 70691 
3.856 1107162 3.71 78329 
4.444 1039383 3.49 35891 
5.112 1566377 5.25 95334 
5.340 1567267 5.26 87345 
6.406 21168095 70.98 156610 

 
Table 10: Chromatogram of antimicrobial compound of 

Streptomyces sp3 
RT Area % Area Height 
2.964 779553 7.48 62739 
3.233 1188399 11.40 59862 
4.102 3905091 37.45 145354 
4.272 1851323 17.75 147574 
5.080 1494261 14.33 74278 
5.301 1210098 11.60 60636 

 
Discussion 
25 different types of actinomycetes were isolated from 
the soils of Agricultural University. Isolation of 
actinomycetes has always been faced with difficulties in 
comparison to their competitors like other bacteria and 
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fungi [25]. This may be due to their long incubation 
period. Use of selective media (Starch casein media) 
incorporated with antibiotics, cycloheximide (50μg/ ml) 
and nystatin (50μg/ ml) was crucial inhibiting 
contaminating microorganisms. The cultural 
characterization of the actinomycetes isolates were 
studied by using different types of solid media. Here the 
growth of actinomycetes is found to be abundant in 
Starch caesin nitrate agar medium (Table 1). 
The result on biochemical characterization indicated that 
pigment production was very well observed in all the 
strains. Based on the morphological, Physiological and 
biochemical characteristics, the purified isolates of 
actinomycetes belonged to Streptomyces sp. As they 
showed good sporulation with compact, chalk-like dry 
colonies of different colony variation from pink to white 
color (Table 2). All the isolates were found to be gram 
positive organism and they showed a branched 
mycelium in their cell morphology similar to fungal 
characters. Most of the isolates were efficient in 
hydrolysing starch and casein [26] except a few strains. 
Indole production was strictly negative but catalase was 
positive in all the isolates. Production of hydrogen 
sulphide, gelatin hydrolysis, caesin and starch hydrolysis 
showed a positive result in majority of the isolates (Table 
3).  
Optimization for the growth of all the isolates was carried 
out in batch culture. Strain was cultured  on  the  basal  
medium  with  different  carbon  sources and  their  effect  
on  the  growth  was  studied.  The  strain  was able  to  
grow  in  all  the  tested  carbon  sources. All the 
actinomycete strains produced highest biomass, when 
glucose was supplemented in the medium. Addition of 
other carbon sources such as starch, fructose, maltose, 
Mannitol, etc.  to  the  medium  also  favoured the  
growth  but  the  growth  was  less  when  compared  
with glucose (Table 4). All the actinomycetes strain 
produced highest biomass, when peptone was used as 
nitrogen  source  and  among  inorganic nitrogen sources 
ammonium chloride showed moderate effect on the 
growth of the isolate (Table 5). It is clear from the results  
that  the  growth  was  greatly  influenced  by  the  nature 
and  type  of  the  nitrogen  source  supplied  in  the  
culture medium [27].  
Both primary and secondary screening methods were 
used to screen actinomycetes for antibacterial activity. 
The first screening was used to select the antibacterial 
isolates and determine the range of microorganism that 
were sensitive to the antibiotic. The secondary screening 
method was crucial to select the isolates for further 
studies. The result of the screening revealed that all the 
isolates were against bacterial culture. But the best strain 
was found to be Streptomyces sp as they showed broad 
spectrum activity with big zone of inhibition. Therefore 
the isolates were chosen for fermentation. The 
antibacterial metabolites from fermented broth were 
extracted in organic solvent (ethyl acetate) by solvent 
extraction method [28]. 
In this study after mutation, the strain Streptomyces sp 
showed increased antibacterial activity against all the 

tested human bacterial pathogens. The mutation is 
responsible for the increased production of antibiotics. 
Zone of inhibition was observed against E.coli (2.5 cm), 
Pseudomonas (1.8 cm), Staphylococcus (2.2 cm), 
Streptococcus(1.8 cm). [18]. 
The crude extract were further analysed by thin layer 
chromatography on silica plates using butanol: acetic 
acid: water in two ratios of 4:1:5 as solvent system and 
standard antibiotics were loaded. Each extract produced 
two spots when the chromatogram was visualized under 
iodine vapour. One spot at the sample loading and the 
other was near the solvent front with Rfvalue of 1.00 for 
Streptomyces sp1, 0.06 for Streptomyces sp2, 0.53 for 
Streptomyces sp3, 1.09 for Nocardia sp1, 0.26 for 
Nocardia sp2, 1.00 for Micromonospora sp. The test 
compound was relatively compared with the known 
antibiotics. The Rf values in the TLC chromatograph 
further characterize that Streptomyces sp 2comes under 
aminoglycoside group, very much related to 
Streptomycin and the Streptomyces sp 3 comes under 
the antibiotic cephalexin [29] 
HPLC is being routinely used for the analytical estimation 
of various antibiotics. In the present investigation, HPLC 
profile of the antimicrobial compounds of Streptomyces 
sp wereperformed by Rheodysne Column (C-18) up to 
10 min at 220 nm. The antimicrobial compounds of 
Streptomyces sp1 showed absorption peaks at retention 
time (min) 3.296, 3.740, 3.856, 4.444, 5.112, 5.340 and 
6.406. Similarly, the antimicrobial compounds of 
Streptomyces sp 2 showed absorption peaks at retention 
time (min) 2.964, 3.233, 4.102, 4.272, 5.080, 5.301. The 
peaks which had antimicrobial activity of Streptomyces 
sp1 was identified to be at 3.296. This is similar to 
oxohexaene antibiotic [23]. Whereas, the antimicrobial 
compound of Streptomyces sp3 showed a retention time 
of 3.233 on HPLC, this peak was similar to cephalexin, a 
semisynthetic derivative of cephalosporin C [24]  
produced by S. clavuligenus [ 30] 
 
Conclusion 
The present study was an attempt to identify and pick out 
versatile actinomycetes strains that display antimicrobial 
activity against a variety of microbial pathogens 
intrinsically. 
Our result indicate that we are able to identify two 
different antibiotics namely cephalaxine, oxohexaene. 
Most microorganisms have developed resistance to 
existing antibiotics. So it has provoked the need of 
constant research like ours on the production of newer 
antibiotics to overcome the resistant microorganism. 
Further investigation is needed in order to determine the 
structure of active compounds and to scale up the 
production. 
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Table 1: Cultural characterization of actinomycetes 
S. No Types of medium  Nocardia sp Micromonospora sp Streptomyces sp 
1 Yeast extract malt extract Agar (ISP-2) + +++ +++ 
2 Oat meal agar (ISP-3) + + +++ 
3 Actinomycetes isolation agar + + +++ 
4 Starch casein nitrate agar +++ +++ +++ 
5 Starch casein agar +++ ++ +++ 

+++ Abundant; ++    Good; +      Moderate  
 

Table 2: Morphological Characterization of actionmycetes 
Organism Mycelium and nature 

of colony 
Color of 
mycelium 

Type of spore Pigmentation Gram 
stain 

Cell wall 
sugar 

Micromonospora 
sp 

Septate, branched, 
Coloured aerial 
mycelium 

White to 
grey 

Monosporophore Yellow + Galactose 
xylose 

Streptomyces 
sp1 

Aerial mycelia from 
white to grayish-white 
to dark gray 

grayish-
white 

Long  chain of 
spores 

Brown + Galactose 

 Streptomyces 
sp2 

Smooth, granular 
Aerial &substrate 
Mycelium 

grayish pink  Long chain spore Wine red + Glucose 

Streptomyces 
sp3 

Aerial mycelium spiral Dark grey Spiral spore chain Pale  Yellow +  Glucose 

Nocadia sp1 Smooth, hairy, raised 
wrinkled Aerial 
mycelium 

White Long chain spore Yellow + Galactose 

Nocadia sp2 Occurs as rod Pinkisk  
white 

Long  chain of 
spores 

Pale Yellow + Galactose 

 
Table 3: Biochemical characterization of actinomycetes 

Biochemical 
characterization  

Streptomyces                     
sp1 

Streptomyces 
sp 2 

Streptomyces 
sp 3 

Nocardia 
sp1  

Nocardia 
sp2 

Micromonospora       
sp 

Indole - - - - - - 
Methyl red + + + + + + 
VP - - - - - - 
Citrate utilization + + + + + + 
Nitrate Reduction + - + + + + 
Urease + + + + + + 
Catalase + + + + + + 
Oxidase + + + + + + 
Starch Hydrolysis - + + - - Weekly + 
Gelatin Hydrolysis + + + + + + 
Lipid Hydrolysis + + +       - + + 
Caesin Hydrolysis + + + - - - 
TSI alk/alk alk/alk alk/alk alk/acid alk/alk alk/alk 

+ Positive, - Negative  
Table 4: Carbon source utilization for selected isolates 

Carbon 
source 

Streptomyces 
sp1 

Streptomyces 
sp 2 

Streptomyces 
sp 3 

Nocardia 
sp1 

Nocardia 
sp2 

Micromonospora 
sp 

Starch ++ ++ +++ + ++ + 
Glucose ++++ ++++ ++++ ++ +++ +++ 
Fructose + + ++ + ++ ++ 
Maltose +++ +++ +++ + + + 
Mannitol ++ ++ ++++ + + ++ 

Excellent ++++, Good +++, Fair ++, Poor   +, Nil   -  
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Table 5: Nitrogen source utilization of selected isolates 
itrogensource Streptomyces 

sp1 
Streptomyces 
sp 2 

Streptomyces 
sp 3 

Nocardia 
sp1 

Nocardia 
sp2 

Micromonospora 
sp 

Casein ++ ++ ++ ++ + + 
Yeast extract ++ ++ ++ ++ + - 
Peptone ++++ ++++ ++++ +++ +++ +++ 
Soyabean meal ++ +++ ++ ++ - + 
NH4Cl + ++ ++ + ++ - 
NH4NO3 ++ ++ ++ + + ++ 

Excellent ++++, Good +++, Fair ++, Poor   +, Nil  
 
 

Table 6: Antagonistic activity of Actinomycetes isolates against human pathogen in  100 μl of extract 
Human 
pathogens 

Measurement of zone of inhibition in mm 
Micromonospora 
sp 

Streptomyces 
sp1 

Streptomyces 
sp2 

Streptomyces 
sp3 

Nocardia 
sp1 

Nocardia 
sp2 

S.aureus 23 35 24 20 18 7 
P.vulgaris 10 27 9 6 8 8 
P.aeruginosa 12 22 14 10 11 18 
E.coli 17 38 16 15 12 20 
B.subtilis 23 32 20 13 17 13 
B.megaterium 20 30 22 21 19 15 
K.pneumoniae 18 25 20 18 19 15 
C.albicans 20 28 19 14 11 14 
A.niger 16 19 10 14 16 12 
S.cerevisae 15 21 16 11 14 10 

 
 

Table: 7 Effect of mutation on antibacterial activity 
Isolates  Pathogenic 

Organism 
Zone of inhibition in cm 
Mutated Non 

mutated 
Control 

Streptomyces sp 1 E.coli 2.5 2 1 
Streptomyces sp 3 Pseudomonas 1.8 1.1 1 
Streptomyces sp 3 Staphylococcus 2.2 1.1 1 
Streptomyces sp 1 Streptococcus 1.8 1.4 1.2 

 
 

Table 8: Results for TLC 
Rf values 

Streptomycin-0.45 Nocardicin-1.5  Cephalaxine- 0.57 
(Standard) (Standard) (Standard) 

Streptomyces  
sp 1 

Streptomyces 
sp 2 

Nocardia 
sp2 

Nocardia  
sp1 

Streptomyces  
sp 3 

Micromonospora 
sp 

1 0.06 0.26 0.09 0.53 1 
Rfvalues of all the strains were recorded and they are compared with the standard antibiotics 

 
 

 
Plate 1: Gram staining ofStreptomyces sp1, sp2 and sp3 
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Plate 2: Gram staining of Nocardia sp1, 2 

 
 

 
Plate 3: Primary Screening of actinomycetes 

 
 

 
Fig 1: Percentage of actinomycetes on different localities of Agricultural university,Coimbatore 
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Fig 1: Effect of mutation 

 

 
Fig2: Chromatogram of antimicrobial compound of Streptomyces sp1 

 

 
Fig3: Chromatogram of antimicrobial compound of Streptomyces sp3 


