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ABSTRACT: Objective This study was conducted with the aim of obtaining different Bacillus bacteria isolates 

from different regions of Salah al-Din Governorate and studying its susceptibility to antibiotic production. 

Material and methods:-25 soil samples were collected from different area of Tikrit city and 20 isolated 

Bacillus bacteria were obtained. Phenotypic and biochemical tests were performed for the purpose of their 

diagnosis. Seven isolates were obtained belonging to the sex of  Bacillus subtilis. The susceptibility to inhibit 

the pathogenic bacterial species were tested and the study included  , Pseudomonas aeruginosa and Escherichia 

coli , Proteus mirablis,Staphylococcus aureus. 

Results:The results showed that Bacillus bacteria are highly effective in inhibiting the bacterial species 

Pseudomonas and Staphylococcus, as they were in the range of 22-31 mm, while their effectiveness was less 

inhibiting  Proteus mirablis and  Staphylococcus aureus  , as the inhibition diameter ranged between 15-22. 

The ability of Bacillus bacteria isolates to grow at different temperatures has also been tested, as they showed 

that they grow well at temperatures 40 and 45 ° C, while the growth of isolates 1, 4, 5, and 6 was weak at a 

temperature of 50 ° C. The rest of the isolates did not show any growth in this degree, and not all the isolates 

were able to grow. At a temperature of 10 ° C, Conclusion:the ability of Bacillus bacteria to grow in high salt 

concentrations was showed a good growth in high salt concentrations 3% and 7%, while no growth appeared at 

the concentration of 10%. 
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I. INTRODUCTION: 

The emergence and spread of multiple bacterial isolates resistant to antibiotics led researchers to try to find new 

alternatives to familiar antibiotics in an attempt to find solutions to this problem. The soil is the largest reservoir 

of microorganisms producing many substances with an anti-bacterial effect, which is called Microbial 

antagonisms [1]. The antagonistic effect between microorganisms plays an important role in biological control, 

which makes it receive great attention from researchers who are trying to benefit from this effect. 

One of the most important types of antagonism is the antagonism caused by the secretion of microbiology of 

special substances known as antibiotics [2] .other antibiotic-like substances called Bacteriocins [3] and other 

materials like proteins and enzymes such as protease (Amylase [4,5].   Bacillus subtills genus is one of the 

important species in this field and it is considered as a safe microorganism and was given the title (Generally 

Recognized as safe) GRAS by the American Food and Drug Organization [6]. Bacillus bacteria is belong to the 

Bacillceae family and  it is positive for Gram stain in the early stages of growth . The first hours of growth after 

that dye varies between positive to negative for Gram stain and this is why the gender of Bacillus is known to be 

heterogeneous to the Gram stain [7]. It is an Pathogenic bacteria that can be found in the soil and helps to 

stabilize atmospheric nitrogen and is a good source of industrial production proteins because of their large size 

compared to other organisms [7] and is a solvent of phosphate in the soil [8] and it can produce various sources 

of carbon such as glucose and lactose [9] and some types are positive for testing for the methylation test and 

examination of starch, urea and gelatin, it can move and grow at different temperatures and can tolerate salinity 

and its agricultural characteristics are milky white with a diameter of 1-3 mm [10] There are members of this 

species widely in various environments where they are found in the soil very broadly and for this (This study 

was conducted for the purpose of isolating species of this species and studying its inhibitory effect on 

pathogenic bacteria 
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II. MATERIALS AND METHODS  

25 soil samples were collected from 7 different locations from Salah al-Din Governorate and taken with a depth 

of 5-10 cm after scraping 1 cm from the soil surface. 100 grams were weighed from each of the sites covered by 

the study and placed in a nylon bag and recorded the required information and after transferring the samples to 

the laboratory Decimal fears were conducted for them, and the first three fears were cultured in the  Nutrient 

Agar media to obtain a large number of isolates of the bacillus bacteria. Then the dishes were incubated at 

temperatures ranging between 15-45 °C for a period of 24-48 hours and then moved each developing colony to 

the same medium that was planted for a purpose Purification and preserved at the slant Nutrient  medium at 

temperature 4 °C until used to take the necessary tests 

* Growing isolates were diagnosed using phenotypic and biochemical examinations and adopting internationally 

followed scientific sources for diagnosing bacteria [11]. The diagnosis included the following examinations 

phenotypic and transplant traits and movement test catalase test, indole test, IMVC urea test [12]. 

Bacterial isolates used in the study 

Diagnostic bacterial isolates were obtained from the laboratory of graduate studies, Faculty of Science, Tikrit 

University, and biochemical and diagnostic tests were performed according to the source [13,14] for the purpose 

of ascertaining their types. The following types were used. 

Staphylococcus aureus 

Psedomonas aeruginosa 

Escherichia Coli 

Proteus mirabilus 

Bacillus subtilis inhibition test against bacterial isolates 

To study the inhibitory efficacy Bacillus subtilis against bacterial isolates under study mentioned in the previous 

paragraph above, the Well diffusion method was used according to[15].  

filtrate of the liquid cultures of bacillus attended by the development of the bacillus bacteria in the   Nutrient 

broth medium   pH 7 and incubated the tubes at 37 °C for four days. 

* Perform centrifugation (5000 course/ min) for 10 minutes, then take the filtrate, discard the precipitate, then 

mix the filtrate with an equal volume of Ethyl acetate. The filtrate was concentrated with an Evaporatory device 

on 50 °C (Iwaki, shzuoka Japan) and pathogenic  bacterial isolates were cultured over the Nutrint Broth medium 

and incubated tubes at 37 °C for 24 hours. Acidity was stuck compared to the standard MacFarland tube and 

transported (0.1 mL) of suspension to each bacterial species. It was spread on the surface of the Nutrient agar 

medium and then the dishes were left to dry at laboratory temperature 

Holes  was done on the surface of the solid agar with a diameter of 6 mm, then the holes were filled with 100  µl 

of the leaky liquid cultures for Bacillus subtills. Then the plates were left to dry at room temperature, and then 

incubated at 37 °C for 24 hours, and then measured the diameters of the inhibition areas around each pit 

Bacillus subtills tolerance test for high temperatures and high salt concentrations 

The isolates that showed good ability to produce antibiotics were elected and the necessary tests were carried 

out to withstand high temperatures and salt concentrations, as follows: test tubes containing  slant Nutrint agar 

were used where they were inoculated with bacteria and incubated in two groups, the first at temperatures 40-

45-50°C for two days and the second in degrees 5-10-20°C for a period of 2-7 days [16]. 

* 3%, 7% and 10% of sodium chloride were added to the Nutrient Brouth media, and the tubes were inoculated 

with the bacterial culture, then incubated for 2-4 days. The result is considered positive with the appearance of 

turbidity in the medium [17]. 

III. RESULTS AND DISCUSSION 

The results of isolation showed that 7 bacterial isolates producing antibiotics were obtained from a total of 20 

Bacillus isolates obtained from collecting 25 samples of soil from different locations in Tikrit and its suburbs. 
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The isolates varied in their ability to produce antimatter depending on the diameter of the inhibiting zone 

towards the test bacteria It was noted that the most efficient isolates were isolated from soils planted with 

vegetable and fruit crops. The isolates that showed high efficiency were chosen from among the 20 obtained 

isolates, its species and genus were confirmed through agricultural and biochemical tests for the purpose of their 

final diagnosis. Tests   The cultures and biochemical conditions of the bacterial isolates produced,   depending 

on [18] that they carry the qualities of the genus Bacillus, as shown in the table (1). where 7 isolates bearing the 

characteristics of the bacteria of Bacillus subtilius were obtained, and the results of the tests on these isolates 

showed that they are positive bacilli   and are found in chains . Casual pairs consisting of Obligate aerobic 

bacteria, its colony circles with a light yellow color, serrated edges on Nutrient Agar, negative for oxidase and 

indole, positive for catalyzes and movement, methyl red, negative for urea testing, nitrate reduction, produced 

for acid, H2S, gelatin fermentation, sugars fermentation (glucose), blood analyzed , After diagnose   the species  

and genus of bacterial isolates. An experiment was conducted to detect the inhibitory activity of the local 

Bacillus subtillus against the pathogenic bacterial species under study. The results showed, through Table (2), 

the increased inhibitory efficacy of the Bacillus subtillus against the bacterium-  species   both Staphylococcus 

aureus and Pseudomonas aeruginosa   augosa   Isolation 3 was recorded as the highest inhibition zone 

It was (32 and 30) for both Staphylococcus aureus and Psedomonas aerugenosa, respectively, while isolation 

number 5 recorded the lowest inhibition region for both previous types, it was (21 and 20) mm, respectively, 

while the inhibitory capacity of isolates was Localities are lower for negative bacterial species, as diameters of 

inhibition regions ranged between 14-21 mm for E. coli and Protius bacterial species. 

The reason for this may be attributed to the nature and structure of the cellular wall of bacteria, where it was 

found that the thickness of the cell wall plays an important role in the bacterial cell being resistant or sensitive to 

antimicrobial material [19]. The bacteria that are positive for the  gram stain, due to its possessing the internal 

resistance represented by the outer layers (which are included in the composition of Lipopolysacchaides (LPS), 

which lacks the mechanism of bacteria that are positive for the gram stain [20], as it was found that this layer 

acts as a permeability barrier, which limits the entry of many chemicals, including antimicrobial substances, 

while the cell wall of bacteria that are positive for a gram stain consists of peptidoglycan and tochic acid [21] 

These substances do not prevent the entry of antimicrobial substances into the bacterial cell. It was found that 

chemicals with high molecular weights can easily pass the cell wall of Staphylococcus aureus, and this explains 

the sensitivity of these microorganisms to many antimicrobial substances such as antibiotics, chemical 

disinfectants and other materials [22]. Inhibition of the pathogenic bacterium Psedomonas aerugenosa is of 

particular importance, as Psedomonas aerugenosa is one of the most productive species for natural resistance 

and resistance resulting from many mutations that constantly occur towards antibiotic [23]. 

The solid feed media was also used in testing the ability of local isolates of Bacillus subtillus to grow at 

different temperatures and included (5,10, 20, 40, 45, 50) °C. The results shown in Table  (3) showed that the 

isolates managed to grow well in degrees of The high thermal (40,45) °C while the growth was average at a 

temperature of 50 °C for most isolates while the isolates did not show 7,4,3 any Growth in this temperature of 

50 °C, which is consistent with what has been reached [24]. 

Likewise, not all isolates showed the ability to grow at a low temperature of 5°C and there was growth of 

varying degrees between the temperatures between the highest and the lowest. The change in thermal 

temperatures has an effect on the phenotypic and physiological characteristics, and that any change in the 

temperature values from the optimal values for the growth of microorganisms affects growth and reduces their 

production of secondary metabolic compounds by affecting the effectiveness of enzymes, and this applies to 

what has been reached by mechanism [25] The feeding medium was also used with the addition of NaCl salt in 

testing the susceptibility of bacterial isolates to growth with different salt concentrations and included 3%, 7% 

and 10%. The results shown in Table No. (4) showed that all isolates grow well and through the appearance of 

turbidity. 

At a minimum concentration of 3%, and by estimating it with a spectrometer, none of the isolates showed 

growth at a concentration of 10%, while the isolates varied in its ability to grow at a concentration of 7%. 
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Table (1) Biochemical test results for Bacillus subtills bacteria isolates 

 Test Result 

1 Catalase + 

2 Oxidase - 

3 Motility + 

4 Starch hydrolysis + 

5 Indole - 

6 Voges-proskauer + 

7 Citrate utilization + 

8 Glucose with Gas + 

9 Lactose - 

10 Galactose + 

11 Glucose + 

12 Mannitol + 

13 Sucrose + 

14 Anaerobic Growth - 

15 Fructose + 

16 Xylose + 

Table 2. Antibacterial activity of Bacillus subtills zone of inhibition (mm), 

 1 2 3 4 5 6 7 

Staphylococcus areus 22 25 32 22 21 20 20 

Pseudomonas aeruginosa 24 32 30 27 20 25 24 

Escherichia coli 17 20 21 18 15 18 17 

Proteus 16 16 22 17 14 15 17 

Table (3) Results of insulation growth test at different temperatures 

 5 10 20 40 45 50 

1 - + ++ ++ ++ + 

2 - + + ++ ++ - 

3 - + ++ ++ ++ - 

4 - + ++ ++ ++ + 

5 - + + ++ ++ + 
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6 - + + ++ + + 

 - + + + + - 

++ Good growth, + medium growth, + - weak growth, - no growth 

Table (4) Results of the growth test for Bacillus subtills bacteria isolates in three saline concentrations 

 Nacl%3 Nacl%7 Nacl%10 

1 + + - 

2 + + - 

3 + + - 

4 + + - 

5 + + - 

6 + + - 

7 + - - 
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