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ABSTRACT 
Background: The screening for novel antimicrobial agents continues in a rather overlooked hunting ground for many 

researchers. Streptomyces is the best-recognized genus of actinomycetes used in the screening approach for novel 

antibiotic-producing microorganisms. The work is aimed to isolate bioactive actinomycete strains and identify the 

most potent isolates. Methods: forty-one actinomycete strains were tested for their antimicrobial activity; out of them, 

19 isolates showed a positive response. They were isolated from 18 different soil samples from different locations in 

Kuala Lumpur, Malaysia. Modified agar-streak, agar disc diffusion method (ADD) and agar well diffusion method 

(AWD) methods were used in both primary and secondary screening. Isolation media were applied, without antibiotic 

integration and pretreatment heat, which stimulated the growth of actinomycete isolates. Antagonistic actinomycetes 

were identified based on morpho-chemical properties using Probability Identification of Bacteria (PIB) software. 

Results: Starch casein agar was found to be selective for actinomycetes. The inhibition zone diameters were found 

to be larger on nutrient agar plates for bacterial targets. Out of 19 actinomycetes with antagonistic activity, 5 

actinomycetes were chosen for secondary screening and further identification. Selected criteria’s were based on a 

strong zone of inhibition against at least four tested bacteria, specifically targeted organisms, E. coli MTCC 740 and 

S. aureus MTCC 501. Four isolates were tentatively identified as; Streptomyces violaceoniger, Streptomyces 

antibioticus, Streptomyces atroolivaceus and Streptomyces alboflavus. Conclusions: Four actinomycete isolates of 

genus Streptomyces proved strong antibiosis activity against two Gram –ve and +ve important bacterial strains.  
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1.  INTRODUCTION: 

Novel antibiotic and other bioactive compounds 

lead molecules which discovered in pharmaceu-

tical interest by using new bacterial secondary 

metabolite screening method is becoming increa-

singly fruitful. Know a day there is wide accep-

tance of microbes are practically unlimited sources 

of new secondary metabolism with many pharma-

ceutical therapeutic applications (Wang, et al., 

2017). Out of them actinomycetes become a promi-

nent position because of their diversity and had 

proven their ability to produce new substances 

which recognized as Streptomyces. They are aero-

bic, exospore forming Gram-positive bacteria 

which have DNA with a high G+C amount (69-

73%). They form a branching substrate with aerial 

mycelia and widely distributed in soil (Al-Mahdi, 

2006). In the past decades, the needs for drugs is 

increased to control new illness or resistant strains 

of pathogenic microorganisms which stimulated to 

look for unconventional new sources of bioactive 

metabolites. Soil is found to be an attractive field 

and great efforts have been accomplished world-

wide aiming the isolation of novel products from 

soil microorganisms (Ali, et al., 2017). Culturing 

of novel bacteria would signify a unique and auspi-

cious source for the discovery of novel bioactive 

secondary metabolites (Kanavade, 2003). 

Microbial flora and fauna are an attractive source 

of new pharmaceutical therapeutic candidate com-

pounds. Because of the massive biological diver-

sity in the extreme area as a whole, it is increasingly 

predictable that a large number of novel bioactive 

substances exist in the soils. Soil micro flora have 

improved greatly genomic and metabolic diversity; 

efforts should be directed towards discovering 

extreme soil microorganisms as a source of novel 

bioactive compounds (Ali et al., 2017; Ningthoujam, 

et al., 2009). 

Actinomycetes bacteria have been known for over 

a hundred years as sources of many bioactive com-

pounds. For much of the time, they were observed 

as an interesting group of microbes with alliance to 

both bacteria and fungi. However, determination of 
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their fine structure and chemical component, init-

iated in the 1950s, proven their prokaryotic nature. 

They now constitute the order Actinomycetales and 

their removal from the mycologists, sphere of infl-

uence has been completed. Their change of status 

paralleled that of the blue-green algae to the cyano-

bacteria but it was accepted more rapidly and less 

acrimonious. It is not easy to give a short, accurate 

definition of actinomycetes. They are frequently 

described as bacteria which can form branching 

hyphae at some stage of their development. How-

ever, this characteristic is tenuous and it often req-

uires imagination to believe in it (Okoro, et al., 

2009). The exact composition and frontier of the 

order Actinomycetales are still open to investi-

gation and modification by the application of new 

taxonomic techniques which have also led to imp-

rovements in the classification and identification of 

actinomycete genera and species. Despite their 

relegation to a single order of the kingdom Prokar-

yotes, their biological attributes, their importance 

to man and their history, actinomycetes have ensu-

red that still generally studied as a group distinct 

from different bacteria (Al-Mahdi, et al., 2011). 
The aim of this research work to screen for new 

antimicrobial continues in a rather overlooked hun-

ting ground, in the method of screening for novel 

antimicrobial-producing microorganisms 
 

2. MATERIALS AND METHODS: 

2.1 Soil samples: Soil were collected from 8 loca-

tions in Kuala Lumpur using hand-held scoops 

(100 g capacity); spoons (up to 300 g capacity) and 

shovels were used for sampling of surface soils. 

The upper layer of soil was removed to the desired 

depth with a clean spade and then using stainless-

steel scoop, plastic spoon or shovel, a thin layer of 

soil from the area which encountered the spade was 

removed. The samples were transferred to an app-

ropriate, labeled sample container with a sterile lab 

spatula (Ghadge and Patil, 2016).  

2.2 Isolation of actinomycetes from soil samples: 

Actinomycetes was isolated by suspending 1 g of 

the collected soil in 10 ml sterile water, which was 

strongly shaken and then allowed to settle for 5 

min. The supernatant was serially diluted then pla-

ted on Starch Casein Agar (SCA) of pH 7.5, follo-

wed by incubation at 37 °C for 14 days. The isola-

tes were enumerated and selected for further study. 

The pH of the buffered medium was checked dur-

ing incubation (Elamvazhuthi and Subramanian, 

2013). 

2.3 Antagonistic activity: All 41 isolated action-

mycetes were tested for their antimicrobial activity 

by two techniques; ADD and AWD. The target 

bacterial cultures used were Escherichia coli 

(represent Gram-Negative bacteria) and Staphylo-

coccus aureus (represent Gram-Positive bacteria) 

then compare with standard 4 antibiotics; Genta-

mycin (GE) 10ug, Streptomycin (S)10ug, Ampici-

llin (Amp)10ug and Tetracycline (Te) 30ug (Ali, et 

al., 2017).  

1) Agar Disc Diffusion Method (ADD): the action-

mycete isolates were streaked on Starch Casein 

Agar (SCA) of pH 7 and incubated at 37 °C for 7 

days. After 7 days, the tested organisms were 

seeded in Nutrient Agar (NA) of pH 7 for bacteria. 

Agar discs 6.0mm of actinomycetes was trans-

ferred to the surface of NA plates. There were fur-

ther incubated at 37°C for 24 hours. Antimicrobial 

activity was noted in terms of the zone of inhibition 

around the agar disc of isolated actinomycetes 

(Zhu, et al., 2011; Kumar, et al., 2011). 

2) Agar Well Diffusion Method (AWD): all actin-

omycete isolates were tested for antimicrobial acti-

vity of their culture supernatant. The sterile Starch 

Casein broth (SCB) (15 ml) pH 7 was dispensed in 

bumper tubes inoculated with 1 ml actinomycetes 

spore suspension (1x 106 spores ml ֿ¹) and incubated 

in shaker incubator at 37 °C (200 rpm) for 10 days. 

After incubation the broth culture was centrifuged 

then supernatants screened for antimicrobial acti-

vity by agar well diffusion method (Jiang, et al., 

2013). The NA plates were prepared and seeded as 

described under 1. Wells of 6.0 mm were made 

with sterile cork-borer of 6.0 mm and filled with 

cultures supernatant of acidophilic actinomycetes 

and incubated. Zone of inhibition was recorded as 

described under 1 (Jeffrey, et al., 2007). 

2.4 pH effect on the growth of actinobacterial 

isolates: The selected isolates were grown on Sta-

rch Casein Agar (SCA) of pH 7.2, 7.0, and 10.0. to 

minimize changes in pH of the medium, SCA was 

buffered to desired pH using KH₂PO₄ buffer. Req-

uired volumes of sterile 1 N HCl or 1 N NaOH were 

added to the agar medium after autoclaving to adj-

ust the pH to desired value. The group of actinomy-

cetes depends upon the growth on pH 7.2 were 

isolated (Wang, et al., 2017).  

2.5 Characterization of bioactivity actionbac- 

terial isolates: To study growth, morphological 

and biochemical characters were recorded of the 

bioactivity actinobacterial isolates. All isolated 

actinomycetes were grown on following different 

media: (1) Starch Casein Agar (SCA) (Nawani, 

2002), (2) Nutrient Agar (NA) (Qais, et al., 2016), 

(3) Czapeck's Dox-Thom Agar (CDTA) (Patel, et 

al., 2014) and (4) Potato Dextrose Agar (PDA) 

(Almahdi, et al., 2011) of pH 7.2.  

The inoculated plates were incubated at 37°C for 7-

14 days and record the colony characters, sporula-

tion and pigmentation under the microscopy (Pro-
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mnuan, et al., 2009). The isolates were subjected to 

slide culture and characters records for actinomy-

cetes identifications. All morphological and bio-

chemical characters of bioactive isolates were used 

to identify the actinobacteria by Probability Identi-

fication of Bacteria (PIB) software (Almahdi, et al., 

2012). 

 

3.  RESULTS 

Forty-one actinomycetes isolates (non- bioactivity 

and bioactivity) were isolated from all target loca-

tion site as following; Kelana Garden (Ke) with 14 

isolates (34%) and 6 bioactive isolates. Ampang 

Garden (Am) with 4 isolates (10%) and 4 bioactive 

isolates. Kl Garden (Kl) with 3 isolates (8%) and 3 

bioactive isolates. Petaling Jaya Garden (Pe) with 

3 isolates (7%) and 1 bioactive isolate. Genting 

Highlands (Gh) with 5 isolates (12%) and 2 bioac-

tive isolates. Finally, Putra Jaya Garden (Pj) with 

12 isolates (29%) and 3 bioactive isolates as shown 

in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Location sites with no. of isolates (%). 

 

3.1 Antagonistic activity against pathogenic 

bacteria: All the isolated actinomycetes were tes-

ted for antagonistic activity, by agar disc diffusion 

method (ADD). Antimicrobial activity was studied 

against Gram-negative and Gram-positive bacteria. 

The cultures bacteria used were Escherichia coli 

MTCC 740, as Gram-ve target bacteria and Staph-

ylococcus aureus MTCC 501 as Gram+ve target 

bacteria. Out of 41 isolates only 19 (46%) isolates 

show activity against target bacteria. Out of 19 

bioactive isolates 4 (21%) isolates show antimicro-

bial activity against E. coli MTCC 740 and 3 (15%) 

isolated actinomycetes show antimicrobial activity 

against S. aureus MTCC 501.  

Out of 19 actinomycete isolates with antimicro-bial 

activity 6 (31.5%) isolates from location site no 1 

(Kelana Garden Ke) only one show activity against 

S. aureus MTCC 501. From location site no 2 

(Ampang Garden Am) only 3 (21%) isolates show 

activity against S. aureus MTCC 501. Location 

sites no 3 (Kl Garden Kl) 2 (10.2%) one (5%) isola-

tes show activity against E. coli MTCC 740. Loca-

tion site no. 4 (Petaling Jaya Garden Pe) with only 

one (5%) isolates show antimicrobial activity 

against E. coli MTCC 740. For location sites no. 5 

(Genting Highlands Gh) only 2 (10.5 %) isolates 

show activity against E. coli MTCC 740. Last loca-

tion sites no. 6 (Putra Jaya Garden Pj) only 3 (15.5 

%) isolates show activity but only one against E. 

coli MTCC 740 and 2 isolates show activity against 

S. aureus MTCC 501 out of 12 isolates in this loca- 

tions. These results are presented in Table 1. The 

data shown in Table 1 only for antibacterial activity 

other information not shown. 
 

Table 1: Antimicrobial activity against targets 

pathogenic bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From antagonistic activity of all isolates; out of 19 

isolates were select 4 isolates with maximum anta-

gonistic activity (maximum zone of inhibition in 

NA for bacterial targets) one isolates from each 

location sites as shown in Figure 2. 

Antagonistic activity for important isolates as 

following; from location sites no 1 the maximum 

antagonistic zone show with isolates no 14 which 

show 1.5 cm zone of inhibition with S. aureus 

MTCC 501 as shown in Plate 1 (A, B & C). From 

location site no 2 there is no antagonistic zone 

show with all target bacteria. 
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Figure 2: Zone of inhibition of 5 strong antagonistic 

isolates. 

 

 

 

 

 

 

 

 

 

 

 
Plate 1: Maximum zone of inhibition for isolates no. 14 

against S. aureus MTCC 501; A grow on SCA, B 

sensitivity with antibiotics, C under micro-scopy and D 

grow on SCA. 
 

Location sites no 3 the maximum antagonistic zone 

show with isolates no 21 which show 2.6 cm zone 

of inhibition with E. coli MTCC 740 only as shown 

in Plate 2.  

Antagonistic activity for isolates from location 

sites no 4 the maximum antagonistic zone show 

with isolates no 22 which show 3.5 cm zone of inhi-

bition with E. coli MTCC 740 as shown in Plate 3 

(A, B, C & D).  

 

 

 

 

 

 

 

 

 

 

 
Plate 2: Maximum zone of inhibition for isolates no. 22 

against E. coli MTCC 740; A bioactivity on SCA, B 

sensitivity with antibiotics, C under micro-scopy and D 

grow on SCA. 

 

 

 

 

 

 

 

 

 

 

 

 
Plate 3: Maximum zone of inhibition for isolates no. 25 

against E. coli MTCC 740; A bioactivity on SCA, B 

sensitivity with antibiotics, C under microscopy and D 

grow on SCA. 
 

Location sites no 5 the maximum antagonistic zone 

show with isolates no 25 which show 3.1 cm zone 

of inhibition with E. coli MTCC 740 as shown in 

Plate 4 (A, B, C and D). Antagonistic activity for 

isolates from location sites no 6 the maximum 

antagonistic zone show with isolates no 41 which 

show 3.5 cm zone of inhibition with S. aureus 

MTCC 501 as shown in Plate 4 (A, B, C & D). 

 

 

 

 

 

 

 

 

 

 

 
Plate 4: Maximum zone of inhibition for isolates no. 41 

against S. aureus MTCC 501; A bioactivity on SCA, B 

sensitivity with antibiotics, C under microscopy and D 

grow on SCA. 
 

3.2 Identification of Bioactive Isolates: Isolate 

no. 14 was Streptomyces violaceoniger. The spore 

chains were spirales. The spore chains were gray. 

Diffusible and melanin pigments were not produ-

ced. Antimicrobial activity against Candida albi-

cans was observed. The isolate was lipolytic and 

grow at 45°C. Isolate was utilized cysteine, phenyl-

alanine, histidine and valine as a nitrogen source 

and utilized inositol and raffinose, as a carbon 

source.   

Isolate no. 22 was identified as Streptomyces atroo-

livaceus. The spore chains were rectiflexibiles. The 

spore mass was gray to white. Diffusible and mela-

nin pigments were not produced. Antimicrobial 

activity against E. coli and Candida albicans was 

observed. The isolate was lipolytic and utilized 

phenylalanine and cysteine as a nitrogen source. 

Utilized sucrose and raffinose as a carbon source 

which recorded.  

For isolate no. 25 which identified as Streptomyces 

antibioticus. The spore chains rectiflexibiles and 

spirales. The spore mass was gray. None of the 

isolates produced diffusible and melanin pigments. 

Most of the isolates tolerated 7% NaCl, not grown 

at 45°C and utilized meso-Inositol as a carbon 

source. Antimicrobial activity against E. coli, 

Candida albicans and Aspergillus niger was 

observed. 

Isolate no. 41 was identified as Streptomyces albo-

flavus. The spore chains were straight. The spore 
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mass was white. Diffusible and melanin pigments 

were not produced. Isolate was utilized alanine, 

glycine, and valine as a nitrogen source and utilized 

arabinose, fucose, raffinose, inositol, mannitol and 

glutamate as a carbon source. Isolates no 21 and 39 

identified as Bacillus sp. which out of our study 

about actinomycetes.    
 

4. DISCUSSIONS 

Four actinomycetes were selected for antagonistic 

antibacterial antibiotics production. Production of 

antibiotic was influenced by media components 

and cultural condition, such as; pH, temperature 

and type of inoculum and amount of inoculum. 

Such conditions are known to affect antibiotic 

production and these fermentation conditions differ 

from organism which recorded in our study and 

mention by Breza-Boruta and Paluszak, (2016).  

Form of inoculum was found to influence antibiotic 

production by Streptomyces sp. Single cell inocu-

lum of 72hrs was found suitable for maxi-mum 

antibiotic production. At low pH Streptomyces sp. 

was found to produce unicellular forms. Antibiotic 

condition such as pH, temperature and target type 

were found to affect antibiotic activity which is 

produced by actinomycetes. The optimum pH for 

antibiotic activity was 5.0 in this investigation. Wu, 

et al., (2009) found that change in pH of the anti-

biotic produce new substances which affect antibi- 

otic activity. Effect of pH on stability of antibiotics 

more than that of temperature for all anti-biotics. 

The activity unstable at high pH, because the side 

chains of antibiotics getting inactivated due to cha-

nge in pH from the normal value and the maximum 

antimicrobial activity at pH 7.0 and at pH 5 the acti-

vity is unstable in all of antibiotics. The antibiotics 

which were unstable at high temperature because 

of side chain of antibiotics getting inactivated at 

this temperature and those antibiotics produced by 

actinomycetes isolated from acidic soils.  

Most of 4 isolates produce strong antibacterial anti-

biotics were tested for their activity against E. coli 

MTCC 740 and S. aureus MTCC 501. All four aci-

dophilic actinomycetes producers belonged to Stre-

ptomyces genera. Three isolates produce antibiotic 

was found to be having wide range of activity 

against E. coli MTCC 740 as; Streptomyces viola- 

ceoniger, Streptomyces atroolivaceus and Strepto- 

myces antibioticus, one isolate produce antibiotic 

was found to be having wide range of activity 

against S. aureus MTCC 501 this result like 

research done by Wang, et al., (2017). 

Conclution: 

Four actinomycete isolates of genus acidophilic 

Streptomyces proved strong antibiosis activity aga- 

inst two Gram–ve and +ve important bacterial 

strains. Maximum number of antimicrobial comp-

ound-producing acidophilic Streptomyces sp. rem-

ain undiscovered in the environment. These action-

bacterial resources should receive more study in 

research and for the development of novel antibac-

terial, antiviral, antifungal, antitumor and antiplant 

pathogen agents. Modified medium for isolation of 

acidophilic Streptomyces is required to discover 

more acidophilus. Modeling of different biodiver-

sity aspects and baseline data of each aspect. The 

enzymes and antibiotics production by acidophilic 

Streptomyces from acidic soils were given excel-

lent results in this study. 

5. Current and Future Developments: Current 

development to focus our studies to determine the 

interaction of antibacterial antibiotics which com-

pare it with new generation antibiotics. For future 

developments to study the mechanism of acidoph-

ilic Streptomyces in different habitats, especially, 

their reaction with heavy metals, detergents and 

other inorganic compounds and the genetic aspects 

of this acidophilic Streptomyces need to be studied 

in detail. 

6.  Limitations: Due to the retrospective nature of 

our study, there was a limitation of describing the 

various types of soil samples, morphological and 

biochemical characteristics of the actinomycetes 

and pathogenic bacteria usage. 
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