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Abstract 
Antibiotic resistance and emergence of new infections are becoming serious health concern in the recent 
days. To overcome these problems, the present study was designed to isolate and characterize new 
microbial species from different locations of Rajshahi division, Bangladesh that can produce bioactive 
metabolites effective against resistant microorganisms. A total of 56 microbial isolates were obtained by 
cross streaking and agar disc diffusion method and tested against Bacillus cereus, Staphylococcus 
aureus ATCC-259233, Listeria monocytogenes, Agrobacterium spp., Escherichia coli FPFC-1407, 
Shigella dysenteriae AL-35587, Sh. sonnei, and Sh. boydii. Among the total 56 isolates, only 25% were 
found to inhibit the test pathogens. One of the bacterial isolates designated as DADA-1AIMR-24 
revealed maximum antimicrobial activities. From the morphological, cultural and physiological 
characteristics, pattern of utilization of carbon sources, growth pattern and gram staining, it was 
concluded that DADA-1AIMR-24 belongs to round shaped gram positive bacteria which is greyish 
green in color.   
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Introduction 
 As man faced different types of diseases from 
ancient times caused by infectious microorganisms so 
they started to search for remedies and led to the 
discovery of new antibiotics. Among the 
microorganisms, bacteria have played an important 
role to the health and well-being of people all over 
the world (Demain and Sanchez, 2009). It is the most 
successful source for the production of natural 
products that can be used in the fields of medicine, 
pharmacy and agriculture. In present time, most of 
the antibiotics produced by bacteria is used in the 
treatment of different infectious diseases. Different 
studies showed that bacteria and fungi isolated from 
soil are the main sources of producing new bioactive 
metabolites (Fenical, 1993).   
 But nowadays antibiotic resistance is becoming a 
major threat all over the world. The most resistant 
bacteria include methicillin resistant Staphylococcus 

aureus (MRSA), vancomycin resistant 
Staphylococcus aureus (VRSA), vancomycin 
resistant Enterococcus (VRE), extended spectrum 
lactamase producing bacteria such as E. coli and 
Klebsiella spp. and multiple drug resistant 
Mycobacterium tuberculosis (Sharma et al., 2011a).  
In 21st century drug resistance has become a major 
healthcare problem (Alanis, 2005). Bacteria acquire 
resistance by destroying drugs, developing drug 
tolerance, mutation, conjugation, transduction, 
transformation and transposition (Raghunat, 2008; 
Maragakis et al., 2008). By the study of 2001, it has 
shown that more than 70% of pathogenic bacteria 
were estimated to be resistant to at least one of the 
currently available antibiotics (Cragg and Newman, 
2001). The prevalence of drug resistance leads to 
substantial morbidity and mortality among the infant, 
elderly and immuno-suppressive patients (Barsby et 
al., 2001; Parungao et al., 2007). The consequence of 
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drug resistance affect the duration of treatment, 
threaten health security, damage trade and economics 
(Singer et al., 2003). Due to drastically increasing of 
drug resistance it is urgently needed to discover new 
antimicrobial agents that act against multidrug 
resistance and different types of infections (Gusky 
and Tsuji, 2010). 
 Therefore, it is essential to search for new, 
efficacious and safe antibiotics from natural sources 
to combat the risk of drug resistant infections. So, the 
objective of the present study was to screen soil 
samples collected from different areas of Rajshahi 
division which are large, diverse and largely 
unscreened ecosystems, for the isolation of potent 
and broad-spectrum antibiotic producing bacterial 
strain (Sharma et al., 2011b). 
 However, our main aim in this study was to 
investigate indigenous soil resources having potent 
antimicrobial compound producing ability that could 
be used to produce new product with better efficacies 
(Hassan et al., 2014). 
 
Materials and Methods 
 Sampling sites and collection of soil samples: 
Soil samples were collected from the different 
location of Rajshahi division, Bangladesh for 
screening of microorganisms with inhibitory activity 
against other pathogenic organisms. Samples were 
collected as aseptically as possible. Samples were 
collected from various depth of the earth surface, 
ranging from layers just beneath the upper surface to 
1.5 feet depth. A trowel was used to dig the soil. The 
samples were collected in the sterile small plastic 
tubes and properly labeled indicating the date of 
collection and the depth. Four soil samples were 
collected in seven days (08-14 June, 2015). The 
collected soil samples were dried in a hot air oven at 
60-65°C for about three hours and stored at 4°C for 
further research work. 
 Isolation of pure culture of isolates: To isolate 
pure culture of isolates, we used standard 
microbiological method (spread plate technique). 
Fifty six microbial strains were isolated and obtained 
as pure culture. For the isolation of pure microbial 

strain, serial dilution techniques were used by ten-
fold dilution methods (Nonomura et al., 1969). In this 
method, 1 g of dried soil was suspended in 9 ml 
sterile water and consecutive serial dilutions were 
made by transferring 1 ml of aliquots to 2nd test tube 
containing 9 ml of sterile water and in this way 
dilution was carried out up to 104 times. Then using 
vortex, uniform suspensions of the contents were 
made.  From each dilution 0.1 ml aliquot was taken 
carefully and spread uniformly over the surface of 
isolation medium containing nystatin (100 µg/ml) on 
16 cm petri dishes. In this study starch-casein nitrate 
agar medium were used as isolation medium. After 
completing the process the plates were wrapped by 
parafilm and incubated at 370C and monitored for 7 
days. Finally the colonies were carefully counted by 
visual observation.  
 Preservation of the pure isolates: After isolating, 
the pure isolates were preserved. For short time 
preservation yeast-extract glucose agar slants were 
used. Then the microbial strains were inoculated in 
yeast-extract glucose agar slants using a sterile loop 
and incubated at 370C for 5 days. After that the yeast-
extract glucose agar slants containing purified 
organisms were kept in a refrigerator at 40C for short 
time preservation (two months). But for long term 
preservation the pure isolates were mixed by vortex 
mixer and kept at -200C in the presence of glycerol 
(15% v/v).  
 Screening of pure isolates for antibacterial 
activity (cross streaking and plug technique): The 
pure isolates were preliminary screened for 
antibacterial activity by using cross streaking and 
plug technique on yeast-extract glucose agar medium 
(Alcamo et al., 2004). Each pure isolate was streaked 
individually in straight line on different agar plates. 
Then the plates were incubated at 370C for 5 days to 
allow the isolates to secrete sufficient antibacterial 
metabolites into the medium. After the incubation 
period, diluted test organisms were streaked 
perpendicularly on the same plate of the isolates. 
After that the plates were incubated at 370C for 24 
hours. Finally the plates were examined and the zone 
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of inhibition around the isolates was measured using 
a millimeter scale (Shomura et al., 1980). 
 Test organisms: In this study we used four gram-
positive and four gram-negative bacteria. Bacillus 
cereus, Staphylococcus aureus ATCC-259233, 
Listeria monocytogenes and Agrobacterium sp. were 
the gram-positive bacteria and Escherichia coli 
FPFC-1407, Shigella dysenteriae AL-35587, Shigella 
sonnei and Shigella boydii were the gram negative 
bacteria. The test fungi were Aspergillus niger, 
Tichiderma viridae and Microphomina phaseolina. 
The test bacteria were previously collected from 
International Centre for Diarrhoeal Disease Research, 
Bangladesh by Pharmacy Department at Rajshahi 
University and the test fungi were collected from 
Botany Department at Rajshahi University. 
  Characterization of potential strain: The 
isolated strain designated as DADA-1AIMR-24 
showing potent antimicrobial activities were 
subjected for morphological, cultural and 
physiological characteristics to identify the strain. 
The morphological, cultural and physiological 
characteristics of the strains were determined in 
accordance with the method described by Shirling and 
Gottlieb, 1966. Microscopic characterization was 

carried out by cover slip culture method (William and 
Davis, 1967). Cultural characteristics were tested in 
tryptone-yeast extract agar (ISP-1), yeast extract-malt 
extract agar (ISP-2), inorganic salt-starch agar (ISP-
4), glycerol-asparagine agar (ISP-5), tyrosine agar 
(ISP-7), nutrient agar, yeast extract-glucose agar, 
czapek-dox agar (acidic) and czapek-dox agar 
(basic). The physiological characteristics were 
examined in yeast-extract glucose agar media for 
melanoid production, liquefaction of gelatin, 
hydrolysis of starch, decomposition of cellulose, 
nitrate reduction, and NaCl tolerance. The utilization 
of carbon sources was also tested on ISP-9 medium.  
 Gram staining of bacterial strain DADA-1AIMR-24: 
Gram staining of DADA-1AIMR-24 was performed 
according to the standard procedure. 
 
Results and Discussions 
 Total 56 microbial strains were isolated from soil 
samples of Rajshahi division, Bangladesh. Microbial 
colonies in isolation plate are shown in figure 1. 
These were designed as AIMR-1 to AIMR-9, AIMR-
50 to AIMR-55, AIMR-13 to AIMR-44, AIMR-60 to 
AIMR-67 and DADA-1AIMR-24 (Table 1). 

 
Table 1. Collection site, depth and number of microbial colonies per gram of soil. 
 

Date of Collection Collection site Depth of the soil Isolates 

08/06/2015 Vegetable garden, TMSS, Bogra. 6 inch AIMR-1 to AIMR-9 
09/06/2015 Farmland, TMSS, Bogra. 4 inch AIMR-50 to AIMR-55 
10/06/2015 Medicinal plant garden, RU campus 1 feet AIMR-13 to AIMR-44 
14/06/2015 Bank of pond, TMSS, Bogra. 8 inch AIMR-60 to AIMR-67 
16/06/2015 Collected from Supervisor’s reserve 

sample  (DADA-1) 
isolated previously in 
our lab. 

DADA-1AIMR-24 

 

 Among the 56 isolates, 14 were found to have 
antibacterial activities against a wide range of Gram-
positive and Gram-negative bacteria. This indicated 
that these 14 strains produce antimicrobial 
compounds in the culture media when incubated for a 
defined period of time. Among the following isolates, 
DADA-1AIMR-24 were selected due to inhibition of 
growth of the test pathogenic organisms with 
significant potency. The potential strain DADA-

1AIMR-24 was identified by morphological, cultural, 
physiological and utilization of carbon source study. 
The complete data was reported in tables 2, 3 and 4. 
 The antifungal activities of bacterial strain 
DADA-1AIMR-24 also found against Aspergillus 
niger, Tichiderma viridae, Microphomina 
phaseolina. 
 DADA-1AIMR-24 grew very slowly at first day 
and then at 2nd day it grew moderately and green 
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colored appeared and gradually turned into thick. As 
the time passed, the isolate became more greyish 
green due to pigmentation of the bacterial strain. In 

cultural characteristics, the strain grew rapidly and 
abundantly in YEGA medium.  
 

 
 
   
    
 
 
 
 
 
 
 

                                                                Dilution 3                                            Dilution 4 
Figure 1. Colonies of microorganisms appeared on the dilution plates of the soil samples. 

 
 
 
 
 
 
 
 
 
 
 
 
 

DADA-1AIMR-24 
               Figure 2. Bacterial Isolate from samples DADA-1. 

 

 
Figure 3. Antibacterial activities of isolates (only active isolates have been shown). 
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The antibacterial activity of DADA-1AIMR-24 found against Bacillus cereus (Plug technique). 
. 
 
                     
 
 
 
 
 

DADA-1AIMR-24 
Figure 4. Screening for the antibacterial activity of the isolate through plug technique against Bacillus cereus in yeast-extract 

glucose agar medium. 
 
 
                   
                               
 
 
 
 
 
 
                                          A                                                       B                                                  C 
Figure 5. Screening for the antifungal activities of the isolate through plug technique against (A) Aspergillus niger, (B) 

Tichiderma viridae and (C) Microphomina phaseolina in potato dextrose agar medium.  
 
 
.   
 
 
 
 
 
 

                     One day old culture            five days old culture          seven days old culture         Ten days old culture 
Figure 6. Aerial mycelial view of DADA-1AIMR-24 (on 1st, 5th, 7th, 10th days) on yeast-extract glucose agar medium after 

incubation. 
The bacterial strain DADA-1AIMR-24 showed round shaped microscopic view.  
           
    
 
 
 
 
 
 
 
                                         Four days old culture (200)                        Four days old culture (400) 
Figure 7. Microscopic view of bacterial strain DADA-1AIMR-24 at magnification × 200 and at magnification × 400 on 

yeast-extract glucose agar media. 
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  The bacterial strain DADA-1AIMR-24 retained crystal violet color which indicated that the strain DADA-1AIMR-24 
is gram-positive.  
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure  8. Gram staining of DADA-1AIMR-24 
 
Table 2. Cultural characteristics of strain DADA-1AIMR-24 (Incubation period: 7 days, Temp: 370C). 
 

Medium Growth Aerial mycelium Reverse side substrate 
mycelium 

Diffusible 
pigment 

Tryptone-yeast extract agar (ISP-1) Moderate Dark reddish brown Dusky blue green + 
Yeast extract-malt extract agar (ISP-2) Abundant Dusky red Dusky red ++ 
Inorganic salt-starch agar (ISP-4) Low White White _ 
Glycerol-asparagine agar (ISP-5) Low Dusky yellow White + 
Tyrosine agar  (ISP-7) Moderate Grayish black Brownish black ++ 
Yeast-extract glucose agar (YEGA) Abundant Light green Blackish red +++ 
Nutrient agar Moderate Dark greenish gray Dark yellowish green + 
Czapek-dox agar acidic (pH 5.3)  Low White White _ 
Czapek-dox agar basic (pH 8) Low White White _ 

 

Legend: +++=High pigment, ++ =Moderate pigment and += Low pigment,  - = no pigment 
 
Table 3. physiological characteristics of the strain DADA-1AIMR-24. 
 

Properties Results 

Temperature range for growth 25-45ºC 
Optimum temperature for growth 30-40ºC 
Liquefaction of gelatin + 
Hydrolysis of starch ++ 
Melanoid production + 
Decomposition of cellulose + 
Nitrate reduction + 

NaCl tolerance 0-2% 
Keratolytic activity _ 

 

 Legend: ++= positive, += weakly positive and  -= negative. 
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Table 4. Utilization of carbon sources by the strain DADA-1AIMR-24. 
 

Carbon source Utilization production of pigments  

D-glucose  + ++ 
D-fructose + +++ 
D-xylose + + 
Lactose + +++ 
Sucrose + + 
Mannitol + +++ 
Inositol + +++ 
L-Rhamnose + +++ 
No addition - - 

 

Note, +++ = abundant production, ++ = moderate production, + = low production. 
 
Conclusion 
 The ultimate goal of this study was to search 
antimicrobial metabolites producing new microbial 
strain. In our study, 56 microbial strains were 
isolated. The initial screening by both cross streaking 
and plug technique indicates that the 16 isolates give 
antibacterial activity. Among them DADA-1AIMR-
24, AIMR-66 and AIMR-67 produce a very potent 
antibacterial metabolites that inhibited the growth of 
wide range of test bacteria and only DADA-1AIMR-
24 shows antifungal activity against pathogenic 
fungi. 
 Due to strong antibacterial and antifungal 
activity of DADA-1AIMR-24, we selected it for 
further study. In order to identify this active bacterial 
strain further study will be needed. But16S rDNA 
sequence is also needed to confirm its species level. 
However, from above discussion we can say that 
Bangladesh is rich in antimicrobial metabolites 
producing bacteria and extensive research in this field 
may discover novel bacterial species capable of 
producing novel bioactive compounds. 
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