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Abstract 

 

Thirty three soil-isolates of actinomycetes were screened for their antimicrobial activities. Three potent 
isolates, (SA110, SC110 and SF202), showed antibacterial and antifungal activity against one or more 
strain of Escherichia coli, ATCC 8739; Candida albicans ATCC 66027; Candida albicans ATCC 2091, 
Aspergillus niger, ATTC 16404 Staphylococcus aureus, ATCC 29213; Bacillus subtilis, ATCC 11774 and 
Streptococcus epidermidis ATCC 12228. Screening of the antimicrobial activity was conducted by 
Cross-streak, Cork-borer and agar well methods. The isolates of SA110, SC110 and SF202 were 
identified as Streptomyces samposonii, Streptomyces albidoflavus and Streptomyces roche, 
respectively based on a variety of morphological, physiological and molecular analysis of 16S rDNA 
gene sequence isolates. Factors affecting the biosynthesis of antimicrobial agent like different 
inoculum size, pH values, temperatures, incubation period, and different carbon and nitrogen sources 
were analyzed. 
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INTRODUCTION 
 
Actinomycetes occur in a multiplicity of natural and man-
made environments (Goodfellow and Williams, 1983). 
They also exhibit diverse physiological and metabolic 
properties. Approaches to the search for and discovery of 
new antibiotics are generally based on screening of 
naturally occurring actinomycetes (Okami and Hotta, 
1988). Vast numbers of these antimicrobial agents are 
discovered from actinomycetes by screening natural 
habitat such as soils and water bodies (Duraipandiyan et 
al., 2010; Gallagher et al., 2010; Zotchev, 2011). A wide 
taxonomic range of actinomycetes have the ability to 
produce secondary metabolites with biological activities 
such as antibiotic, antifungal, antiviral, anticancer, 
enzyme, immunosuppressant and other industrially useful 
compounds (Baltz, 2007; Olano et al., 2009; Demain and 
Sanchez, 2009; Kekuda et al., 2010; Naine et al., 2011; 
Newman and Cragg, 2007) 

 
 
 
 

*Corresponding Author E-mail: magdimohamed72@yahoo.com 

Around 23,000 bioactive secondary metabolites 
produced by microorganisms have been reported and 
over 10,000 of these compounds are produced by 
actinomycetes, representing 45% of all bioactive 
microbial metabolites discovered. Around 7,600 
compounds are produced by Streptomyces species. 
Many of these secondary metabolites are potent 
antibiotics, vitamins, alkaloids, plant growth factors, 
enzymes and enzyme inhibitors which has made 
streptomycetes the primary antibiotic-producing 
organisms exploited by the pharmaceutical industry 
(Bonjar, 2004; Berdy, 2005). 

Among the different types of drugs prevailing in the 
market, antifungal antibiotics are a very small but 
significant group of drugs and have an important role in 
the control of mycotic diseases. Fungal infections have 
been gaining prime importance because of the morbidity 
of hospitalized patients (Beck-Sague and Jarvis, 1993). 
In particular, candidiasis and aspergillosis have remained 
the opportunist fungal infections that occur most 
frequently. Presently, they represent a major area of 
concern in the medical field; however, the occurrences of  



 
 
 
 
invasive fungal diseases, particularly in AIDS and other 
immune compromised patients, are life-threatening and 
they increase economic burden (Beck-Sague and Jarvis, 
1993; Talbot et al., 2006). The need for new, safe and 
more effective antifungal compounds are a major 
challenge to the pharmaceutical industry. 

Presently, there is little documented information on the 
biodiversity of actinomycetes and their bioactivity for 
potential production of antimicrobial compounds in KSA. 
Actinomycetes in KSA are as yet poorly studied. 
Therefore the aim of the present work was to screen and 
identify actinomycetes in Alkharj governorate (KSA), as a 
virgin research area, and to investigate their antifungal 
activity. 
 
 

MATERIALS AND METHODS 
 
Actinomycete Isolates used in this study 
 
Actinomycete isolates of this study were isolated from 
different soil sample at six different locations in kingdom 
of Saudi Arabia. The soil sample was collected from a 
depth of 5cm in sterile pouch, dried, serially diluted and 
plated on Starch casein agar. The inoculated plates were 
incubated aerobically at 30

o
C for a week. The isolate was 

subcultured on fresh plates of starch casein agar. 
  
 
I-Screening for Antimicrobial Activity of the Isolates 
 
Preliminary screening for inhibitory metabolite producing 
ability of the isolate was tested by Crosss treak, Cork-
borer and Agar well methods. Study of the antimicrobial 
activity in the three used protocols was conducted 
against all of Staphylococcus aureus, ATCC 29213; 
Bacillus subtilis, ATCC 11774; Streptococcus epidermidis 
ATCC 12228; Escherichia coil, ATCC 8739; Candida 
albicans ATCC 66027; Candida albicans ATCC 2091 and 
Aspergillus niger, ATTC 16404  
 

 
Cross-streak method 
 
The isolates of were inoculated as a single streak in the 
centre of the petridish containing media and incubated at 
30

o
C for 3-4 days to permit growth and antibiotic 

production. Later the test bacteria and fungi were 
inoculated by streaking perpendicular to the growth of 
isolate. The plates were incubated for 24-48 hours at 
37

o
C in case of bacteria, 72 hours at room temperature in 

case of fungi. After incubation, inhibition of test bacteria 
and fungi around the growth of isolate was taken as 
positive for inhibitory activity. 
 
 

Cork-borer method 
 

Cultures of bacteria or yeasts were inoculated in the form 
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of a loopful of each test organism into about 20 ml of 
nutrient agar medium for bacteria and sabaroud agar 
medium for yeast at 45°C, tilled and poured into sterile 
plates and left to solidify. In case of fungi, Dox agar 
medium was used (spore suspension technique). Plugs 
were cut out of actinomycete cultures with a Cork-borer 
and placed onto the surface of the agarized medium 
seeded with test organisms. The plates were kept in a 
refrigerator for two hours to permit homogenous diffusion 
of the antimicrobial agent before growth of the test 
organism, and then plates were incubated at 37 

O
C for 24 

hours in case of bacteria, 30 
O
C for 24 hours in case of 

yeast and 25 
O
C for 72 hours in case of fungi.  

 
 

Agar well method 
 

At the end of incubation period the antimicrobial activities 
in the filtrates were assessed using the agar well method. 
One-tenth ml of the clear filtrates was transferred into 
each hole in the test plate. The petri dishes were kept in 
refrigerator for diffusion just before incubation at 37

O
C for 

24 hours for bacteria and at 30 
O
C for 24-48 hours for 

yeast and 72 hours at 25 
O
C for fungi. 

 
  
II-Identification of the Most Potent Actinomycete 
Isolates 
 

A-Morphological Studies 
 

For this purpose different media were used. These media 
were Starch-nitrate agar medium; Glycerol-asparagine 
agar medium; Inorganic salt-starch agar medium; Yeast 
extract-malt extract agar medium and Oatmeal agar 
medium. The medium was dispensed into sterilized 
plates and after solidification the plates were inoculated 
with the isolates under study. Incubation was carried out 
at 28°C for 7 days and the morphological examination 
was carried out under the bright field of a phase contrast. 
For studying the morphological characteristics of the 
actinomycetes, the cover slip technique was used. Cover 
slip cultures were fixed using few drops of absolute 
methanol for 15 minutes, and then washed with tap 
water. The cover slips were stained using 0.15 crystal 
violet for one minute, then washed by tap water, dried 
and examined by oil emersion lens. 
 
 

B-Analysis of Cell Hydrolysate 
 

The organisms under investigation were grown in a 
starch-nitrate liquid medium at 30°C for a period of 5-10 
days; cells were collected by filtration, washed with water 
and then dried in the open air at room temperature. 
 
 

i- Detection of Diaminopimelic Acid (DAP)  
 

This procedure was carried  out  according  to  Becker  et 
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al., (1964) and Lechevalier and Lechevalier, (1968). For 
the detection of diaminopimelic acid (DAP), 10 mg of the 
dried cells of an actinomycete isolate under study were 
hydrolysed for 18 hours with 1 ml of 6 N HCl in a sealed 
pyrex tube held at 100°C in sand bath. After cooling, the 
tubes were opened and its contents filtered through 
Whatman No. 1 filter paper, the sediment was washed 
with 3 drops of distilled water and the filtrate was dried 3 
consecutive times on a water bath to remove the HCl, the 
residue was taken into 0.3 ml distilled water and 20 
microlitres of the liquid were loaded on Whatman No. 1 
filter paper. A spot of 10 Microlitres of 0.01 M of a mixture 
of meso- and L-diaminopimelic acid was loaded on the 
paper to run alongside the sample to serve as a 
reference standard. Descending chromatography was 
carried out over-night using the solvent system, 
(Methanol - water - 10NHCl - pyridine) in the ratio of 
80:175:2.5:10 (v/v). Amino acids were detected by 
spraying the air dried chromatograms with ethanolic 
ninhydrin (0.2%,w/v) followed by heating for 2 minutes at 
100°C. Diaminopimelic acid spots give olive green fading 
to yellow colour, other amino acid in the hydrolysate gave 
purple spots with this reagent and moved DAP. L-DAP 
moved faster than meso-DAP.  
 
 
ii- Sugar pattern analysis 
 
It was carried out according to Becker et al (1964) and 
Lechevalier and Lechevaher (1968). Fifty mg of air dried 
cells were weighed into a pre constricted pyrex tube and 
1 ml of 1 N H2SO4 was added. The tube was placed in a 
steam cone for 2 hours. Contents were rinsed into a 
polyethylene centrifuge tube and adjusted at 5-5.5 with 
saturated aqueous barium hydroxide. The white 
precipitate formed was then centrifuged at 3000 rpm for 
five minutes, and the supernatant was filtered into a clean 
100 ml beaker. The beaker was placed in a vacuum oven 
to dry for 2-3 days. The residue was taken up in 0.4 ml of 
distilled water and 20 microlitres were loaded on a sheet 
of Whatman No. 1 paper. Then Microlitres of a sugar 
standard containing 5 mg/ml of the following sugars: 
galactose, arabinose, xylose mannose, rhamnose, and 
ribose. In 10% aqueous isopropanol (v/v in distilled 
water) was also spotted against the residue spot. 
Descending chromatography was carried out overnight 
using the solvent system (n-butanol-pyridine-water-
toluene) in the ratio of 5:3:3:4 (v/v). Sugars were detected 
by spraying with aniline-phthalate (1 volume), 
Diphenylamine 1% in acetone (100 volume) and 
phosphoric acid 85% (10 volume) followed by heating for 
2 minutes at 100°C. 
 
 
C-Physiological and Biochemical Characteristics 
 
Lecithinase  was  detected  using  egg–yolk  medium 

 
 
 
 
according to the method of (Nitsh and Kutzner, 1969); 
Lipase (Elwan, et al., 1977); Protease (Chapman, 1952); 
Pectinase (Hankin et al., 1971); á-amylase (Ammar, et 
al., 1998) and Catalase Test (Jones, 1949). Melanin 
pigment (Pridham, et al., 1957). Esculin broth and 
xanthine have been conducted according to (Gordon et 
al., 1974). Nitrate reduction was performed according to 
the method of (Gordon, 1966). Hydrogen sulphide 
production was carried out according to (Cowan, 1974). 
The utilization of different carbon and nitrogen sources 
was carried out according to (Pridham and Gottlieb, 
1948).  
 
 

D-Color characteristics 
 
The ISCC-NBS color –Name Charts illustrated with 
centroid detection of the aerial, substrate mycelia and 
soluble pigments (Kenneth and Deane, 1955) was used. 
 
 

E-Molecular analyses of the most potent of the 
Actinomycetes isolates 
 
i- DNA Extraction (Sambrook et al., 1989).  
 
Actinomycete strains were grown in 10 ml International 
Streptomyces Project Medium 1 (ISP 1)[18] with agitation 
at 30°C for 18–24 h and examined by Gram stain. Cells 
(4 ml) were harvested by centrifugation (7500 g for 2 
min), washed once with 500 ml of 10 mM Tris-HCl/1 mM 
EDTA (TE) buffer (pH 7.7) and resuspended in 500 ml TE 
buffer (pH 7.7). The samples were heated in boiling water 
for 10 min, allowed to cool for 5 min and centrifuged 
(7500 g for 3 min). The supernatant (300 ml) was 
transferred to a clean tube and stored at 4°C. If melanin 
or other pigments were produced during growth in ISP-1, 
cultures were grown in Middlebrook 7H9 broth, as these 
pigments interfered with the PCR. 
 
 
ii- PCR Amplification 
 
PCR was carried out in 50 µl volumes containing 2 mM 
MgCl , 2U Taq polymerase,150 mM of each dNTP, 0.5 
µM of each primer and 2 µl template DNA. Primers used 
in this study were F1 (5`-AGAGTTTGATCITGGCTCAG-
3`;I=inosine), R1 (5`-ACGGITACCTTGTTACGACTT-3`) 
for the amplification of the16S rDNA gene, and AZF1 (5- 
AGCAACCAACGATGGTGTGTCCAT-3) and AZF2 (5-
CAACTTGTCGAACCGCATACCCT-3) for the 
amplification of the heat shock protein gene(HSP-65). 
The PCR programme used was an initial denaturation 
(96°C for 2 min), 30 cycles of denaturation (96°C for 45 
s), annealing (56°C for 30 s) and extension (72°C for 2 
min), and a final extension (72°C for 5 min). The PCR 
products were electrophoresed on 1% agarose gels,  
 



 
 
 
 
containing ethidium bromide (10 µg ml), to ensure that a 
fragment of the correct size had been amplified. 
 
 
RESULTS 
 
Screening for the antimicrobial activities 
 
Screening for antimicrobial activity of the actinomycete 
isolates SF202, SA110, and SC1012 isolate exhibited 
antibacterial activities against gram positive and gram 
negative species and antifungal activity against 
unicellular and filamentous fungi. Screening for these 
activities of, by Cork-borer method and agar well 
methods, was recorded by appearance of inhibition zone 
around the growth of actinomycetes isolates and was 
taken as ‘+’. Result of for these activities is depicted in 
Table 1. 
 
 
Identification of the actinomycete isolates 
 
Identification steps were started by examining the 
morphological characteristics of the three cultures like 
their growth on different ISP media, Spore chain, spore 
surfaces, color of their mycelia and diffusible pigments. 

Analysis of their cell wall hydrolysate exhibited meso-
diaminopimelic acid galctose as sugar pattern in two 
isolates. The three isolates were able to hydrolyze 
protein; Starch, Egg-yolk (lecithin) and cellulose but they 
exhibited negative result for catalase enzyme. The isolate 
(SA110) could not hydrolyze both of Pectin and Lipid. 
The three strains were moderately able to grow in the 
presence of Cephaoridine and Rifampicin and poorly in 
the presence of streptomycine but all of them were were 
sensitive to Vancomycine (50) and Gentamycin (100). 
Melanin pigment was detected only in case of the isolate 
SC1012 with all three tested media as given in table 2. 

All of three strains were able to degrade xanthin. 
However, only the isolate SA110 failed to degrade 
aesculin, to reduce nitrate, to produce H2S gas. Milk 
could be coagulated by the three strains. The three 
isolates were examined for utilization of different carbon 
and nitrogen sources, growth on different degrees and 
temperature, different values of pH as given in table 3.  
 
 
Taxonmy of actinomycete isolates 
 
It was performed according to the recommended 
international Keys (Buchanan and Gibsons, 1974; 
Williams, 1989; and Hensyl, 1994). Based on collected 
data of the three isolates, it could be stated that the 
isolates (SA110, SC110 and SF202) belonging to 
Streptomyces samposonii, Streptomyces albidoflavus 
and Streptomyces rochei. This result was supported by  
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sequence of the 16S rDNA gene for the three isolates. 
Sequence analysis was compared to the sequences of 
Streptomyces spp. In order to determine the relatedness 
of the three isolates to these Streptomyces strains a 
phylogenetic tree was depicted (data not shown). This 
tree revealed that the three isolates of SA110, SC110 
and SF202 are closely related to Streptomyces 
samposonii, Streptomyces albidoflavus and 
Streptomyces rochei by similarity percentage of 98, 94 
and 95, respectively. 
 
 
Parameters controlling the biosynthesis of the 
antimicrobial agent  
 
For the actinomycete isolates SA110 and SC1012 
addition of different equimolecular carbon sources for 
production of antimicrobial agent revealed that starch is 
the best carbon source for biosynthesis antimicrobial 
agent with concentration 2.0 g/100 while glucose was 
preferred by the isolate SF202 at the same concentration. 
However, the addition of different nitrogen sources 
exhibited an increase production level of the antimicrobial 
agent where sodium nitrate was found to be the best 
nitrogen source for the three isolates at a concentration 
of 0.25 g/100 ml.  

In case of actinomycetes isolate SF202, Maximum 
Inhibition zones of 32mm was recorded with four discs in 
case of Candida albicans ATCC 66027; Candida albicans 
ATCC 2091 and Aspergillus niger, ATTC 16404 as given 
in figure 1. Inhibition zones of the same inoculum varied 
from 27mm to 25mm in case of isolates SC1012 and 
SA110 when tested against Aspergillus niger ATTC 
16404 and Candida albicans ATCC 66027, respectively. 
Data illustrated in figure 2 showed the relation between 
antibiotic productivity and time of incubation. Maximum 
inhibition zone values of 32.0 and 26.0 were recorded by 
the end of the fifth day of incubation for isolates SF202 
and SA110, respectively. However, an inhibition zone of 
28 was recorded for the actinomycete isolate SC1012 by 
the end of the sixth day of incubation. 

The results represented in figure 3 illustrated that the 
optimum initial pH value capable of promoting 
antimicrobial biosynthesis by the actinomycete isolate 
SF202 was found to be at the value of 7.0 since the 
diameter of inhibition zone resulted from antimicrobial 
agent productivity reached up to 32.0. Optimum 
antimicrobial biosynthesis by the actinomycete isolate 
SA110 and SC1012 was achieved at pH value of 8.0 
where the diameter of inhibition zone was at 25.0 and 
27.0 for both isolates, respectively. The optimum 
temperature capable of promoting antimicrobial agent 
biosynthesis by the three actinomycetes isolates was at 
30°C which resulted in an inhibition zone of 25.0, 27.0 
and 32.0 for SA110, SC1012 and SF202, respectively. 
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Table 1. Screening for the antimicrobial activity of the actinomycetes isolates 
 

 Actinomycete isolates 

Test organism SA110 SC1012 SF202 

Staphylococcus aureus, ATCC 29213  + ++ ++ 

Bacillus subtilis, ATCC 11774 ++ + + 

Streptococcus epidermidis ATCC 12228 ++ ++ + 

Escherichia coil, ATCC 8739 +++ ++ + 

Candida albicans ATCC 66027 +++ +++ +++ 

Candida albicans ATCC 2091 ++ ++ +++ 

Aspergillus niger, ATTC 16404 +++ +++ +++ 
  

              
  
 

                 Table 2. Morphological and biochemical characteristics of actinomycete isolates. 

Characteristic SA110 SC1012 SF202 

Morphological characteristic 

Aerial hyphae Straight/Rectiflexibiles Rectiflexibiles Spiral 
/Retinaculiaperti 

Spore mass White grey grey 

Spore surface Smooth smooth Smooth 

Color of substrate ycelium Red/Orange Red/Orange grey 

Diffusible pigment - Red/Orange - 

Motility -ve  -ve 

Cell wall hydrolysate: 

Diaminopimelic acid (DAP)  meso-DAP meso-DAP meso-DAP 

Sugar Pattern Galactose -- Galactose 

Protein; Starch , Egg-yolk (lecithin) and 
cellulose 

+ + + 

Pectin and Lipid - + + 

Catalase test - + - 

Resistance of different antibiotics 

Gentamycin (100) - - - 

Neomycin (50) - - + 

Streptomycin (100) + + + 

Tobramycin (50) - - + 

Rifampicin (50) + + + 

Cephaoridine (100)e + + + 

Vancomycine (50) - - - 

Production of melanin pigment on: 

Peptone yeast- extract iron agar 

 (ISP-6) 

- + - 

Tyrosine agar medium(ISP-7) - + - 

Tryptone – yeast extract broth  (ISP-1) - + - 
+=Positive , - = Negative and ± = doubtful result. 
 

 
 
DISCUSSION  
 
Actinomycetes play an important role in the production 
antimicrobial agents. In this study 33 actinomycete soil 
isolates were evaluated for their antimicrobial activity. Out 
of 33 actinomycete isolates, only three isolates, SA110, 

SC1012 and SF202, exhibited a wide spectrum 
antimicrobial agent against Gram positive and Gram 
negative bacteria and unicellular and filamentous Fungi. 
Those three isolates were isolated from soil samples 
collected from Al-kharj governorate, KSA and allowed to 
grow on starch nitrate agar medium. All of Staphylococcus 
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Table 3. Physiological characteristics of actinomycete isolates. 
 

 SA110 SC1012 SF202 

Degradation of:Xanthin + + + 

Degradation of:Aesculin - + + 

H2S Production  - + + 

Nitrate reduction + + + 

Citrate utilization - + + 

Urea test - + + 

Coagulation of milk + + + 

Utilization of: different carbon sources 

D-Xylose + + + 

D- Mannose + + + 

D- Glucose + + + 

D- Galactose + + + 

Sucrose + + + 

Rhamnose + + + 

Raffinose + - + 

Mannitol + + + 

L- Arabinose + + + 

meso-Inositol - - - 

Lactose + + + 

Maltose - + + 

Trehalose + + + 

L-Melizitose + - + 

D-fructose - + + 

Sodium citrate + + + 

Utilization of different amino acids 

L-Cycteine - + + 

L-Valine  - + - 

L-Histidine - + + 

L-Phenylalanine - + + 

L-Arginine + + + 

L-Lysine & L-Hydroxproline - - - 

L-Glutamic acid ± + + 

Growth inhibitors: 

Thallous acetate    (0.001) 

Sodium azide          (0.01)   

Phenol                   (0.1)  

- 

- 

- 

- 

+ 

+ 

- 

+ 

+ 

Growth at different temperatures (˚C): 

10 + + - 

20 + + + 

30- 45 + + + 

50 - - + 

Growth at different pH values:    

4 

5-9 

- 

+ 

+ 

+ 

+ 

+ 

10 -   

Growth at different concentrations of  NaCl (%) 

4 + + + 

7 + + + 

12 - - - 
+=Positive , - = Negative and ± = doubtful result. 
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Figure 1. Effect of different inoculum size on the antimicrobial 
agent(s) biosynthesis produced by Streptomyces spp, SA110, 
SC1012 and SF202 

 
 
 

 
 

Figure 2. Effect of different inoculum size on the antimicrobial 
agent(s) biosynthesis produced by Streptomyces spp, SA110, 
SC1012 and SF202 

  
  
  

 
 

Figure 3. Effect of different pH values on the antimicrobial agent(s) 
biosynthesis produced by Streptomyces spp, SA110, SC1012 and 
SF202                
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Figure 4. Effect of different incubation temperature on the antimicrobial 
agent(s) biosynthesis  produced by Streptomyces spp, SA110, SC1012 and 
SF202 

 
 
aureus, ATCC 29213; Bacillus subtilis, ATCC 11774; 
Streptococcus epidermidis ATCC 12228; Escherichia 
coil, ATCC 8739; Candida albicans ATCC 66027; 
Candida albicans ATCC 2091 and Aspergillus niger, 
ATTC 16404 were recorded to be the most sensitive 
starins affected by the three actinomycetes isolates. 
Identification process had been carried out according to 
the Key’s given in Bergey’s Manual of Determinative 
Bacteriology 8th edition (Buchanan and Gibbsons, 1974), 
Bergey’s Manual of Systematic Bacteriology, vol. 4 
(Williams, 1989) and Bergey’s Manual of Determinative 
Bacteriology, 9th edition (Hensyl, 1994). 

For identification of actinomycete isolates, 
morphological characteristics and microscopic 
examination emphasized that the spore chain Were 
Straight, Spiral and Retinaculiaperti for SA110, SC1012 
and SF202, respectively. The three isolates exhibited 
smooth surface for spores. Substrate mycelium was red-
orange in case of SA110 and SC1012 and grey in case of 
the isolate SF202. Red to orange pigment was produced 
only in case of SC1012 ISP-media No. 1 to 5. The results 
of physiological, biochemical characteristics and cell wall 
hydrolysate of actinomycetes isolate, exhibited that the 
cell wall containing LL-diaminopimelic acid (DAP). These 
results emphasized that the actinomycetes isolate related 
to a group of Streptomyces (Williams, 1989 and Hensyl, 
1994).  

In view of all the previously recorded data of the three 
isolates, it could be stated that the isolates (SA110, 
SC1012 and SF202) belonging to Streptomyces 
samposonii, Streptomyces albidoflavus and 
Streptomyces rochei. This result was supported by 
sequence analysis of the 16S rDNA gene for the three 
isolates. Sequence analysis was compared to the 
sequences of Streptomyces spp. The resulted sequence 
was aligned with available almost compete sequence of 
type strains of family streptomycetaeae. These data 

revealed that the three isolates of SA110, SC1012 and 
SF202 are closely related to Streptomyces samposonii, 
Streptomyces albidoflavus and Streptomyces rochei by 
similarity percentage of 98, 94 and 95, respectively 
(Williams et al., 1983; Augustine et al., 2005; Kavitha and 
Vijayalakshmi, 2007; Jain and Jain, 2007; Muharram et 
al., 2010; Thenmozhi and Kannabiran, 2010).  

Different cultural conditions such as inoculum size, 
pH, temperature, and incubation period, effect of different 
carbon and nitrogen sources were studied for optimizing 
the biosynthesis of the antimicrobial agent from the three 
stains of Streptomyces samposonii, Streptomyces 
albidoflavus and Streptomyces rochei. Streptomyces 
rochei (SF202) Streptomyces samposonii (SA110) and 
Streptomyces albidoflavus (SC1012) preferred Starch 
and sodium nitrate as best carbon and nitrogen sources 
for the produced antimicrobial agent. These  Similar 
results have been recorded by various workers: (Howells 
et al., 2002; El-Naggar et al., 2003; Criswell et al., 2006; 
Sekiguchi, et al., 2007).The maximum biosynthesis was 
achieved at the end of an incubation period of 5 days at 
pH value of 7.0 for the Streptomyces rochei (SF202) and 
8.0 for Streptomyces samposonii (SA110) and 
Streptomyces albidoflavus (SC110). Similar results had 
been recorded by various workers; (Jain and Jain, 2007; 
Joseph et al., 2009 and Prema et al., 2009).Maximum 
yield of the antimicrobial agent occurred at the end of an 
incubation temperature of 30°C was in complete 
accordance with those reported by (Selvin et al., 2004; 
El-Naggar et al., 2007 and Atta, 2010).  
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