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Actinomycetes FROM HOSPITAL DUMP SOIL PRODUCE HIGHLY ACTIVE ANTIBIOTIC 
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Abstract- Antibiotic producing actinomycetes can be identified from soil from different locations including various geographical locations. But 
antibiotic producing actinomycetes are yet to be identified from hospital wasteland soil or drainage soil. In this study, we have identified 11 
actinomycetes isolate from five different hospital wasteland and drainage soil of West Bengal, India. Only 1 isolate out of 11 isolates is found 
to be antibiotic producer and this antibiotic is showing high level of antibacterial activity against both gram positive and gram negative micro-
organisms. The crude extract of the antibiotic is found to be more active against gram positive microorganisms whereas ethyl acetate frac-
tionated antibiotics is showing almost two fold more activity than its crude counterpart against gram negative microorganisms. Ethyl acetate 
fractionated antibiotic is demonstrating more activies than standard antibiotic, chloramphenicol against all the test microorganisms. MIC of 
the antibiotic is estimated to be 18µg against Bacillus cereus. Ethyl acetate fractionated antibiotic shows a single band on TLC plate. 
Key words- Actinomycetes, Zone of inhibition, antimicrobial activity, wasteland soil, drainage soil. 
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Introduction  
Actinomycetes comprise an extensive and diverse group of Gram-
positive, aerobic, mycelial bacteria and play an important ecologi-
cal role in soil cycle as they primarily inhabit the soil [1]. Actinomy-
cetes have characteristic biological aspects such as mycelial 
forms of growth that accumulates in sporulation and the ability to 
form a wide variety of secondary metabolites including most of the 
antibiotics. They have provided many important bioactive com-
pounds of high commercial value and continue to be routinely 
screened for new bioactive compounds. These searches have 
been remarkably successful and approximately two thirds of natu-
rally occurring antibiotics, including many of medical importance, 
have been isolated from Actinomycetes [2]. Almost 80% of the 
world’s antibiotics are known to come from actinomycetes, mostly 
from the genera Streptomyces and Micromonospora [3]. It produc-
es several antibiotics including of amino glycosides, anthracyclins, 

glycopeptides, b-lactams, macrolides, nucleosides, peptides, poly-
enes, polyethers and tetracycline [4]. 
According to the World Health Organization, over-usage and the 
improper and indiscriminate uses of antibiotics have led to the 
creation of antibiotic resistance in many bacterial pathogens. 
Nowadays, the drug resistant strains of pathogen emerge more 
quickly than the rate of discovery of new drugs and antibiotics. 
Rising numbers of antibiotic unresponsive infectious disease 
agents confront patients worldwide [5-6] and consensus has 
emerged that it is essential that novel antibiotic classes be devel-
oped as part of the strategy to control the emerging drug-resistant 
pathogens [7-9]. Therefore, there is a renewed interest in discov-
ering novel classes of antibiotics that have different mechanisms 
of action [10-11]. The resistance problem necessitates the discov-
ery of new antibacterial agents effective against pathogenic bacte-
ria resistant to current antibiotics. Therefore, we need to isolate 
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and screen more and more actinomycetes from different sources 
in hope of finding new actinomycetes strains that can produce 
antibiotics that have not been discovered yet and active against 
drug resistant pathogens. 
The majority of actinomycetes are free living, saprophytic bacteria 
found widely distributed in soil, water and colonizing plants. Acti-
nomycetes population has been identified as one of the major 
group of soil population [12], which may vary with the soil type. 
Hospital dump soil may be a wonderful source for isolation of new 
strain of actinomycetes which can produce new type of antibiotics 
which can kill pathogenic microorganisms which have developed 
resistance to existing antibiotics. 
The present study is aimed at isolating actinomycetes from the 
soil samples of hospital dumping zones (rich in microbial popula-
tion with high competition of survival) and hospital drainage soil 
and ascertains their anti-bacterial properties.  
 
Materials and methods 
Collection and Preparation of Soil Sample  
Hospital waste samples with soil had been collected from different 
hospital wasteland and drainage in plastic pouches, sealed and 
transferred to Biotechnology Research Laboratory of Department 
of Biotechnology of The University of Burdwan. The soil samples 
were dried for 3-4 days at room temperature. Then 1 gm of each 
soil samples were added to a test tube containing 10ml of sterile 
water and serial diluted upto 10-4 under Laminar-Air flow Hood. 
 
Isolation of Actinomycetes: 
Starch-Casein Agar, Muller Hinton agar, Tryptic soy agar and 
Yeast mannitol agar were used for the primary screening of antibi-
otic-producing microorganisms. Rifampicin (2.5mg/ml) and Am-
photericin B (50mg/ml) were added to inhibit bacterial and fungal 
contamination, respectively. Luria broth, Starch-Casein broth [13] 
and Nutrient agar were used to culture the test microorganisms for 
testing the antimicrobial property of isolated antibiotic-producers 
and screening of antibacterial activity by agar diffusion assay. 
Serial diluted samples were spread on these media and incubated 
at 37°C for 70-72 hours. After incubation, bacterial culture in 0.5% 
agar was spread over these colonies and incubated for 24 hours 
at 37°C. Zones of inhibition (ZOI) were identified on these plates 
and the inhibitory capabilities of putative antibiotic-producing mi-
crobes were confirmed. 
 
Morphological Characterization 
The potent isolates were characterized by macroscopic characteri-
zation in which structure, colour, shape and appearance of colony 
of putative antibiotic-producing microorganisms were compared 
with Bergey’s manual of Determinative Bacteriology, 9th edition 
(2000) [14] and these microorganisms were identified. 
 
Smear of the selected isolate was prepared on a clean glass slide 
followed by air dry and heat fixation. Head fixed smear was flood-
ed with crystal violet and left for 1 minute. After that, it was 
washed with water and flooded with mordant Gram’s iodine. 
Smear was decolorized with 95% ethyl alcohol and again washed 
with water and counter stained with safranin for 45 seconds and 
washed with water, dried with tissue paper and examined under 
45X.  

Antibiotic Production 
The putative antibiotic-producing Actinomycetes were cultured in 
a shaker incubator at 37°C for 48 hours in 100ml conical flasks 
containing 50ml of Starch-Casein broth containing required essen-
tial components in optimized concentration [13]. 
These putative antibiotic-producing Actinomycetes cultures were 
centrifuged at 12,000 rpm for 13 minutes and the supernatants 
were collected for the determination of antibacterial activity 
against the standard test organisms. Antibiotic compound was 
purified from the supernatants by solvent extraction method. 
 
Examination of Anti-Microbial Activity of the Antibiotic 
The test microorganisms used for determining antimicrobial activi-
ty in present study were the Gram-positive bacteria Bacillus cere-
us (MTCC 8159), Staphylococcus aureus (MTCC 737) and the 
Gram-negative bacteria Escherichia coli (MTCC 40), Pseudomo-
nas aeroginosa (MTCC 4673). 
 
Antibacterial activities of the isolated microorganism were meas-
ured by the development of zone of inhibition in Agar diffusion 
assay in which sterile Starch-Casein agar plates were prepared 
and test micro-organisms were spread on different plates and 
allowed to become dry by keeping them at room temperature in 
sterile condition for 30 minutes. After drying, three wells were 
made in every plate by puncher and 100µl of supernatant solution 
of antibiotic preparation was poured into one well of every plate. 
The other wells were filled with sterile broth and standard antibi-
otic solution (Chloramphenical 0.4mg/ml) and incubated for 48 
hours at 37°C. The Zone of inhibition was assessed by determin-
ing its diameter. 
 
The Minimum inhibitory concentration (MIC) was measured by 
using 6 conical flasks each of which containing total 10ml of Bacil-
lus cereus culture with different volume of crude extract of the 
antibiotic (starting from 50µl to 400µl) and incubated for 24 hours 
at 37°C on incubator shaker. The optical densities were measured 
at 590nm.  
 
Thin Layer Chromatography 
Thin Layer Chromatography was performed to understand the 
chemical nature of the Ethyl acetate extracted antimicrobial com-
pound present in the supernatant of isolated Actinomycetes. 
 
Ethyl acetate extracted antibiotic substance was spotted 1.5cm 
from the bottom of silica gel thin-layer chromatography (TLC) plate 
by using Capillary micropipettes and the solvent allowed evaporat-
ing. A glass beaker was poured with 15ml solvent (mobile phase) 
containing 100% Acetone and Methanol (MeOH) in 3:2 ratio and a 
blotting paper was placed into the beaker and it soaked. The 
beaker was covered with a lid and left for 30 minutes, so that the 
solvent vapour could saturate the glass container. Then the TLC 
plate was placed into the beaker and allowed the solvent to travel 
with the sample which took 55 minutes to reach 2.5cm from the 
top of the TLC plate. The TLC plate was taken out of the beaker 
and allowed to dry in air for 5-10 minutes. The dried TLC plate 
was examined under the ultra violet light. Then the plate was 
stained with Iodine by vaporization of Iodine in 37ºC for 60 
minutes. 
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Results and Discussion 
Primary Screening of Antimicrobial Compound Producing 
Actinomycetes from Hospital Dumps Soil 
As actinomycetes have been found to produce many important 
bioactive compounds of high commercial values, our present 
study is carried out with aim to screen new bioactive substances 
from new strains of actinomycetes available in hospital dump soil 
and drainage soil. Various types of bacterial actinomycetes and 
fungal colonies were found to be grown on isolation plates. Fifty to 
sixty colonies were observed per plate. Colonies selected from 
each plate were 5 to 10 based on colony appearance. Colonies 
having characteristic features such as powdery appearance with 
convex, concave or flat surface and color ranging from white, gray 
to pinkish and yellowish were selected. Colonies found after 1st 
and 2nd day of incubation were eliminated because actinomy-
cetes are considered as slow grower. Bacterial configuration same 
as actinomycetes were accepted from gram staining. Initially 11 
isolates of actinomycetes were screened from dump soil and 
drainage soil of different hospitals in West Bengal, India on the 
basis of colony morpholology. 

Fig. 1- Microscopic view of isolate after gram staining  
 
All 11 strains of actinomycetes were examined for their antimicro-
bial activities against E. coli and Bacillus cereus by spotting the 
each of the actinomycetes strain on the plate having the growth of 
test microorganisms. On the basis of creation of zone of inhibition, 
only one, out of 11 isolates from primary screening process was 
found to be an active antibiotic producer (Table no.1). 
 

Table 1- Total no. of tentative isolates from different Hospital 
dump soil 

Morphological and Cultural Characteristics of Selected  
Isolate 
The antimicrobial compound producing actinomycetes strain was 
streaked on starch-casein agar media and allowed to grow. Col-
our, shape and appearance of the strain were examined and 
strain was also gram stained. Morphological and cultural charac-
teristics of the strain were presented in Table no. 2.The antibiotic 
producing microorganism was white in colour and found to be 
gram positive by gram staining. 
 

Table 2- Culture characteristic of isolate on Starch-Casein Agar 

Production of the Antibiotic and Examination of Antibacterial 
Activity 
After the primary selection of the antibiotic producing strain, it was 
grown in Starch-Casein broth containing necessary ingredients in 
optimized concentration. Antibiotic was harvested from the culture 
supernatant by Ethyl acetate extraction method.  
Antibacterial activity was studied by Agar diffusion assay by using 
both crude extract and ethyl acetate extracted part against test 
gram positive and gram negative microorganisms. Agar diffusion 
assay with crude antibiotic in supernatant and Ethyl acetate ex-
tracted antibiotic showed different degree of zone of inhibition 
against same set of microorganisms. Ethyl acetate extracted anti-
biotic was found to be more efficient in killing gram negative mi-
croorganisms than its crude counterpart (Effect is almost two fold 
in terms of the diameter of the zone of inhibition), but it showed 
very minimal improvements in case of gram positive bacteria as 
compared to its crude counterpart (Table no. 3). Both antibiotic 
solutions were found to be more active against Gram-positive than 
Gram-negative test organisms due to the morphological differ-
ences between these microorganisms i.e. a Gram-negative bacte-
rium has an outer polysaccharide membrane carrying the structur-
al lipo-polysaccharide compounds which makes the cell wall im-
permeable to lipophilic solutes whereas the Gram-positive should 
be more susceptible having only an outer peptidoglycan layer 
which is not an effective permeability barrier. Therefore, it can be 
concluded that the antibiotic produced by the selected actinomy-
cetes strain would be more effective against Gram positive patho-
genic microorganisms than the gram negative microorganisms. 
 

Table 3- Antimicrobial activity of isolate (Agar diffusion assay) 

 
Determination of Minimum Inhibitory Concentration of the 
Antibiotic 
As the antibiotic was found to be more effective against gram 
positive microorganisms, minimum inhibitory concentration (MIC) 
was determined against gram positive test microorganism, Bacil-
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Origin 
Total no. of  
Isolates 

Active Antibiotic  
Producers 

Wasteland soil of Karimpur Rural Hospital, West 
Bengal, India 

5 0 

Drainage soil of Karimpur Rural Hospital West 
Bengal, India 

2 0 

Wasteland soil of Burdwan Medical Collage and 
Hospital West Bengal, India 

1 0 

Drainage soil of Burdwan Medical Collage and 
Hospital West Bengal, India 

3 1 

Drainage soil of Jamshedpur Rural Health centre 
West Bengal, India 

0 0 

Test microorganisms 
Type of supernatant 

Crude Ethyl acetate extracted 

Bacillus cereus 3.9cm 4.2cm 

Staphylococcus aureus 2.9cm 3.2cm 

Escherichia coli 1.5cm 3.1cm 

Pseudomonas aeroginosa  1.1cm 2.5cm 

Origin Colour Shape Appearance 
Gram’s 
reaction 

Drainage soil of Burdwan 
Medical Collage and  
Hospital 

White Round 
Powdery white discrete 
colony with bulging out 
from middle. 

Positive 
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lus cereus.The minimum inhibitory concentration was examined 
by addition of different concentrations of the crude extract of the 
antibiotic in the culture of Bacillus cereus. The Minimum inhibitory 
concentration test (MIC) showed gradual decrease in optical den-
sity with addition of supernatant in increasing volume; resulting in 
inhibition of growth of Bacillus cereus. This proved the effective-
ness of this antibiotic and approximately 18µg of antibiotic com-
pound was estimated to be inhibitor of growth of 50% Bacillus 
cereus (Table 4) (Fig. 2).  
 
Table 4- Antimicrobial activity of isolate (MIC) on Bacillus cereus  

Fig. 2- MIC against Bacillus cereus  
 
Comparison of the Efficacies of the Isolated Antibiotic and 
Standard Antibiotic 
We have analyzed the efficacy of the isolated antibiotic by deter-
mining the comparative profile of antibacterial activities of both 
standard antibiotic and isolated antibiotic against various microor-
ganism by using equal amount (100µl = 40µg) of both the antibi-
otics (Table no. 5). 
Comparative analysis of antibacterial activities of the isolated 
antibiotic with the standard antibiotic have clearly shown that iso-
lated antibiotic produced bigger zone of inhibition than the stand-
ard antibiotics against all the test microorganisms. Therefore, it 
can be concluded that, isolated antibiotic is more efficient than the 
standard antibiotics and it can be useful for medical treatment in 
future. 
 

Table 5- Comparative study of isolated antibiotic with Standard 
antibiotic 

Isolation and Characterization of the Antibiotic by Thin Layer 
Chromatography  
Thin layer chromatography of Ethyl acetate fractionated antibiotic 
was carried out to assess its chemical nature. TLC analysis of 

Ethyl acetate fractionated antibiotics on silica gel plated yielded a 
single major band under UV light with Rf value (2.44/9.2 = 0.265). 
Elucidation of separated band in TLC plate under ultra violet light 
assisted to conclude that this antibiotic compound contains a UV 
absorbing component. But staining of this band with iodine vapour 
could not show any reliable result. Extraction of this band and 
antimicrobial assay with this extracted band is under the process. 
 
Conclusion 
The present study led to the conclusion that the antibiotics pro-
ducing actinomycetes are present in low numbers in wasteland 
soil and drainage soil of hospitals. But the single actinomycete 
which has been obtained from hospital wasteland soil showed 
very high level of antimicrobial activity against pathogenic microor-
ganisms particularly against gram positive pathogenic microorgan-
isms. The isolated microorganism is found to be more potent than 
the already available standard antibiotics. Therefore, this actino-
mycete can be exploited to produce good quality and highly effec-
tive antibiotic for medical treatment in future. 
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