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Abstract. 
This study was performed to isolate actinomycete colonies having antibacterial activity from soil samples collected from different places around Rajshahi, Bangladesh. Thirty actinomycete colonies were isolated in pure culture from five soil samples using Starch-casein-nitrate-agar medium. The isolates were grouped in five color series based on their aerial mycelia color and screened for their antibacterial activity against a range of test bacteria. Sixteen isolates (53.3%) were found to have moderate to high activity against four gram-positive and four gram-negative bacteria. Since many isolates showed inhibitory activity against indicator bacteria, it is suggestive that Bangladeshi soil could be an interesting source to explore for antibacterial secondary metabolites.

1. Introduction
Actinomycetes are gram-positive, free-living, saprophytic bacteria, widely distributed in soil, water, and colonizing plants. From the 22,500 biologically active compounds that have obtained form microbes, 45% are produced by actinomycetes, 38% by fungi, and 17% by unicellular bacteria [1]. The species belong to the genus Streptomyces constitute 50% of the total population of soil actinomycetes and are well known for producing a variety of bioactive secondary metabolites including antibiotics, immunomodulators, anticancer drugs, antiviral drugs, herbicides, and insecticides [2–4]. Streptomyces species are gram-positive, aerobic microorganisms with high DNA G+C contents and produce about half of all known antibiotics from microorganisms. In fact, Streptomyces species are the resource of 75% of commercially produced and medically useful antibiotics [5].
Although thousands of antibiotics have been isolated from Streptomyces, these represent only a small fraction of the repertoire of bioactive compounds produced [4, 6]. Therefore, isolation of new Streptomyces from natural resources and characterization of their secondary metabolites is a valuable endeavor.
Bangladesh, a low-lying riverine country, has a tropical monsoon climate characterized by heavy seasonal rainfall, high temperatures, and high humidity. The alluvial soil of Bangladesh is highly fertile. A few studies have been done so far using Bangladeshi soils to screen for new actinomycetes for new bioactive compounds. Streptomyces bangladeshensis was the first report of the discovery of a new species of Streptomyces, from soil samples of Bangladesh producing bis-(2-ethylhexyl)-phthalate [7]. Actinomycin D was isolated from a new type strain of Streptomyces parvulus strain MARS-17, from soils collected from Rajshahi, Bangladesh [8]. 
This report describes the isolation of actinomycete strains producing antibacterial secondary metabolites from soil samples collected from different places around Rajshahi, Bangladesh.
2. Materials and Methods
2.1. Soil Samples
Soil samples were collected from the different places of Rajshahi District, Bangladesh (Table 1). Samples were collected from various depth of the earth surface, ranging from layers just beneath the upper surface to 1 meter depth. They were collected in the sterile small plastic tubes and properly labeled with the date of collection. Twenty soil samples were collected within a period of six months (July, 2007–December, 2007). The collected soil samples were dried in a hot air oven at 60–65°C for 3 hours and stored in 4°C until examined.
Table 1: Collection site and depth of soil from where the isolates were collected using Starch-casein-nitrate-agar media.
	

	Date of collection	Collection site	Number of actinomycetes in each gram of soil (c.f.u/gm of dried weight soil)	Isolates
	

	11/02/2007	Cultivated land for wheat production, Rajshahi	
	
		
			
				1
				.
				4
				5
				×
				1
				0
			

			

				6
			

		
	
	MARS 1–10
	12/02/07	Medicinal Plant Garden, Rajshahi University	
	
		
			
				1
				.
				2
				7
				×
				1
				0
			

			

				6
			

		
	
	MARS 11–15
	18/03/07	Bank of Pond, Rajshahi University	
	
		
			
				1
				.
				1
				1
				×
				1
				0
			

			

				6
			

		
	
	MARS 16–25
	03/06/07	Mango orchard, Rajshahi University	
	
		
			
				1
				.
				2
				0
				×
				1
				0
			

			

				6
			

		
	
	MARS 26–30
	



2.2. Isolation of Pure Culture of Actinomycetes
Thirty actinomycete strains were isolated and obtained as pure culture by using standard microbiological method. From each soil sample, 1 gm of dried soil was suspended in 9 mL sterile water, and successive serial dilutions were made by transferring 1mL of aliquots to 2nd test tube containing 9 mL of sterile water, and in this way dilutions up to 10−4 were prepared. Each time the contents were vortexed to form uniform suspension. An aliquot of 0.1 mL of each dilution was taken and spread evenly over the surface of starch-casein-nitrate-agar medium supplemented with cycloheximide (100 μg/mL) on 16 cm petridishes. Plates were incubated at 32°C and monitored for 7 days. The colonies were carefully counted by visual observation and c.f.u per gram of soil was determined. Plates those gave 100–150 colonies were chosen for further isolation in pure culture. Suitable colonies those showed Streptomyces like appearance under light microscope were recultivated several times for purity. The purified actinomycetes were preserved on yeast-extract-glucose-agar slants at 4°C for two months and at −20°C in the presence of glycerol (15%v/v) for longer periods.
2.3. Color Grouping of the Isolates
The color of the aerial mycelia and pigment production by the isolates were determined on yeast-extract-glucose-agar plates after 7 days of incubation at 32°C. The color of the substrate mycelia and those of the soluble pigment were determined according to the National Bureau of Standards Color Chart [9].
2.4. Screening of Antimicrobial Activities of Pure Isolates
Preliminary screening for antibiotic activity of the isolates was done by using streak-plating technique on yeast-extract-glucose-agar medium. Each pure isolates were streaked individually on different agar plates in a single line. The plates were then incubated at 32°C for 5 days to allow the isolates to secrete antibiotics into the medium. After the incubation period, the properly diluted test organisms were cross-streaked along the line of fully grown isolates. Each streaking was started near the edge of the plates and streaked toward the Streptomyces growth line. The plates were then incubated for 12 hrs at 37°C, and the zone of inhibition was measured using a millimeter scale [10].
2.5. Test Organisms
Eight test organisms were used to test the antibiotic activity of the isolates. Four of them were gram-positive and four were gram-negative bacteria. Gram-positive species were Staphylococcus aureus ATCC-259233, Streptococcus agalactiae, Bacillus cereus, and Bacillus megaterium QL-40. Gram-negative strains were Escherichia coli FPFC-1407, Shigella flexneri AL-30372, Shigella dysenteriae AL-35587, and Shigella sonnei. They were maintained in nutrient agar slants at 4°C.
3. Results and Discussion
This study was performed with an aim of isolating actinomycete strains with antimicrobial activities using the selective isolation media. Thirty different actinomycete strains were isolated from 5 soil samples collected from differen