
 Streptomyces genera are groups of Gram-positive bacteria that grow in 
various environments with filamentous form similar to fungi (1). The life cycle and 
morphology of them were illustrated in Figure 1. The most interesting properties of 
those bacteria are the ability to produce bioactive compounds (2). Bioactive com-
pounds are typically formed during the end or near the stationary phase of growth, 
killed or inhibited the growth of the related bacteria in environments. In various of 
bioactive compounds from Streptomyces are useful in Biopharmaceutical Sciences 
such as antibiotic agents, anti-tumor agents, immunosuppressive agents, hypo-
cholesterolemic agents, enzyme inhibitors, anti-migraine agents and anti-parasitic 
agents (3). Such, the purpose of this study is to evaluate the antimicrobial and 
cytotoxic activities of bioactive compounds produced by Streptomyces sp. KB1 for 
development of novel antibiotic. 

 Streptomyces sp. KB1 was collected from the air sample at Ao-nang, Krabi 
province, Thailand. Its partial 16S rDNA gene sequencing was submitted to GenBank 
(accession number KF939581.1). Indicator bacteria (representative of Gram-positive 
and-negative bacteria and yeasts) were prepared as 7.5 × 105 CFU/ml  

(Figure 2) 

 The pure culture of Streptomyces sp. KB1 was inoculated in 50 ml screw cap 
tubes containing 10 ml of modified LB broth and incubated at 30 °C for 2 days. 
After incubation, culture broth were separated the cells sediment by using 
centrifuge and filtration technique.  

 Streptomyces sp. KB1 (TISTR 2304) was isolated from the air sample in Aonang, Krabi province, Thailand. It is one of an important bioactive 
compounds-producing Streptomyces because it showed broad spectrum of antimicrobial activity against Staphylococcus aureus TISTR 517, 
Micrococcus luteus TISTR 884, Bacillus cereus ATCC 11778, Escherichia coli ATCC 887, Salmonella typhimurium TISTR 292, Pseudomonas 
aeruginosa TISTR 1467 and yeasts (clinical isolate of Candida albicans and Cryptococcus neoformans) by means of cross streak method. Moreover, 
the broth of 4 days culture of Streptomyces sp. KB1 was determined for protein content by Bradford assay, antimicrobial activity and cytotoxicity 
against nauplii by broth microdilution method and brine shrimp lethality bioassay, respectively. The results indicated that it contained 254 microgram/ml 
of protein content, showed strong activity against representative of Gram-positive bacteria but weak activity against Ps. aeruginosa TISTR 1467 and 
yeasts. Its MIC, MBC and LC50 were in the range of 0.49 - 63.50, 0.49 - 127.00, and more than 127.00 microgram/ml of protein content, respectively. 
Its bioactive compounds can be used as a model of novel antibiotic for further studies.  

Indicator  microorganisms MIC (µg protein/ml) MBC (µg protein/ml) 

Gram-positive  

B. cereus ATCC 11778 0.49 0.49 

M. luteus TISTR 884 0.49 0.49 

S. aureus TISTR 517 0.99 0.99 

Gram-negative 

E. coli ATCC 887 3.97 7.94 

Ps. aeruginosa TISTR 1467 63.50 > 63.50 

S. typhimurium TISTR 292 1.98 3.97 

Yeast 

C. albicans 15.87 63.50 

C. neoformans 31.75 63.50 

Protein Conc. of bioactive compounds (µg protein/ml) % viability of nauplii after 24 h. LC50(µg protein/ml) 
127.00 60.0 

>127.00 µg/ml 

63.50 77.5  
31.75 80.0 
15.87 95.0 
7.94 97.5  
3.97 100.0 
1.98 100.0 
0.99 100.0 
0.49 100.0 
0.25 100.0 

Control 100.0 

 The supernatant was determined the protein concentration by Bradford 
method, evaluated the MIC, MBC, and cytotoxicity against nauplii by broth 
microdilution method and brine shrimp lethality bioassay, respectively (Figure 3). 

 Production of bioactive compounds is a key process in Streptomyces ecology 
as these metabolites serve different role, from siderophores to signaling molecules 
and antibiotics (4). The production of bioactive compounds is dependent on various 
environmental factors and signals, some of which are produced by the micro-
organism itself. Bioactive compounds, produced by Streptomyces sp., had two 
major groups including (i) non-ribosomal peptides antibiotic and (ii) polyketides 
antibiotic (5). In this study found that the supernatant had protein concentration 
equal to 254 µg protein/ml (µg protein/ml). Therefore, it is possible that bioactive 
compounds which accumulated in the aforementioned supernatant may be a non-
ribosomal peptides antibiotic. Bioactive compounds was evaluated the cytotoxicity 
against nauplii, used as eukaryotic cell model, found that the LC50 value is more 
than 127 microgram/ml of protein content. While, its MIC and MBC value were in 
the range of 0.49-63.50 and 0.49-127.00 µg protein/ml, respectively. It means that 
the concentration level of bioactive compounds which inhibited or killed the test 
microorganisms were considered to be non-toxic against brine shrimp. 

 Bioactive compounds, produced by Streptomyces sp. KB1, can be inhibited the 
test microorganisms and not had toxic against brine shrimp (nauplii). Therefore, the 
aforementioned bioactive compounds should be studied further in the future. 
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Figure 1  The Streptomyces  life cycle (A) (http://femsre.oxfordjournals.org/content/36/4/862) and morphology on agar (B) and under  
Scanning Electron Microscope (c) 

Figure 2  Cross streak method 

Figure 3  Broth microdilution method (A) and brine shrimp lethality bioassay(B) 
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Figure 4  Antimicrobial activities of Streptomyces sp. KB1 
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