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Abstract                                                                                                                                                  

Background: Garlic has been used worldwide for centuries by different societies to fight 

different types of pathogens. Its antibacterial activity is attributed to its key component allicin, 

which is rapidly synthesized when garlic is squished. 

Objective: To assess the antibacterial activity of  Allium sativum (garlic) extract on pathogenic 

bacteria isolated from patients with otitis externa in Khartoum..                                                                                                                                                             

Materials and methods: The antibacterial activity of four different concentrations of Allium 

sativum extract (25%, 50%, 75% and 100%) were evaluated against Staphylococcus aureus, 

Staphylococcus epidermidis, Pseudomonas aeruginosa, Escherichia coli and Proteus spp. using 

the cup plate method.                                                                                                                                          

Results: Increasing Allium sativum ethanolic extract concentrations would lead to a notable 

increase in inhibition zone diameter in Staphylococcus aureus, Staphylococcus epidermidis and 

Pseudomonas aeruginosa. But it was contrary in case of Proteus spp. where it was observed  to 

be low and resulted in an increase in inhibition zone diameter. On the other hand, Escherichia 

coli was found resistant against the ethanolic Allium sativum extract. 

Conclusion: Natural spices of Allium sativum extracts possess an effective anti-bacterial 

activity against some human bacterial pathogens; and may be applied as a medication tool for 

microbial diseases. 
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Introduction  
 

Historically, medicinal plants have been a source of novel drug compounds. Plant products have 

made large contributions to  human health and well-being. Green pharmacy may become the 

base for the development of medicines by providing a pharmacophore which could be using for  
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the development of new drug with novel mechanisms of action. Many scientists across the globe 

have reported antimicrobial properties of several medicinal plants but still a very meager portion 

of this tremendous potential drug-repertoire has been scientifically screened. A number of 

medicinal plants have been screened for antimicrobial activity in recent years; and efforts have 

been done to identify their active constituents1.                                                                                                      

Allium sativum (A. sativum) belongs to the family Alliaceae. Its close relatives include the onion, 

shallot, and leek. It has been used throughout recorded history for both culinary and medicinal 

purposes. It has a characteristic pungent, hot, flavor that mellows and sweetens considerably with 

cooking. The head of garlic (the most commonly used plant part) comprises numerous discrete 

cloves whereas the leaves and stems are sometimes eaten, particularly while immature and 

tender. Garlic has been used as medicine in many cultures for thousands of years, dating as far 

back as the time of the Egyptian pyramids. It is also claimed to prevent heart diseases including 

atherosclerosis, high cholesterol, high blood pressure, and to improve the immune system as well 

as protection against cancer 2.                                                                                                                                       

Microbial pathogenicity and other infectious diseases have been controlled by the use of 

commercially available antimicrobial drugs for the last decades. Tremendous use of antibiotics 

has developed multiple drug resistance (MDR) against many bacterial pathogens. The increasing 

drug resistance is the main hindrance in successful treatment and control of infectious diseases. 

Similarly, chemical preservatives (sulfites, nitrates, nitrites) are harmful for human health and 

have many side effects including headache, nausea, weakness, mental retardation, seizures, 

cancer and anorexia3.                                                                                                                                    

Development of drug resistance against bacterial pathogens has pushed consumers to look for 

safe herbal therapy. Natural products are a major source of new drugs and their use as an 

alternative medicine for treatment of various diseases has increased during the last few decades. 

In comparison to the formulated drugs the herbs and spices have fewer side effects. They are also 

inexpensive, show better patient tolerance, and are readily available for low socioeconomic 

population. In recent years, in view of their beneficial effects, the use of spices or herbs is 

gradually increasing not only in developing countries but also in developed countries.                            

The antimicrobial activity of spices is due to their specific phytochemicals or essential oils. The 

main factors that determine the antimicrobial activity are: the Spice (type, composition, amount 

used), the type of microorganisms, the composition of the food, pH, and temperature of the 

environment4.        

Materials and methods                                                                                                                               
 

 

30 ear swabs were collected from patients attending Al Doha Ear, Nose and Throat (ENT) 

Specialized Hospital with external ear infection. All swabs were inoculated aseptically on blood 

agar and Mac Conkey agar, then incubated overnight at 37°C for 24 hrs. Identification of 

bacterial species was performed using standard bacteriological conventional techniques  based  

on the colonial morphology, Gram's stain, catalase test, mannitol fermentation test, oxidase test, 

citrate test, urease test, and indole test.  

The test organisms investigated were Staphylococcus aureus, Staphylococcus epidermidis,  
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Pseudomonas aeruginosa, Escherichia coli, and Proteus spp.  

The  Allium sativum cloves were obtained commercially, cleaned, peeled, sliced and dried at 

room temperature. Then pieces of the Allium sativum were grinded to fine particles. 10 grams of 

Allium sativum powder were added to 96% ethyl alcohol. The suspension was left at 25°C for 72 

hrs. Then it was filtered, the filtrate (extract) was distributed in sterile containers, labeled, and 

stored at 4°C until assay of antibacterial activity.                                                                                    

The antibacterial activity of Allium sativum extract was determined by the agar cup diffusion 

technique. Mueller- Hinton agar plates were seeded with 0.1 ml of overnight culture of 

Staphylococcus aureus, Staphylococcus epidermidis, Pseudomonas aeruginosa, Escherichia coli 

and Proteus spp. The plates were then incubated for 24 hrs. Cups wells were made in Petri plates 

using sterile cork borer (0.85 cm). Four different concentrations of Allium sativum extract (25%, 

50%, 75% and 100%) were prepared. 50 µl of each Allium sativum extract concentration was 

added into each well. Then the plates were incubated at 37 °C for 24 hrs. Each extract 

concentration had four well bores, and zones of inhibition of each concentration were measured,  

and the mean values were calculated. The zones of inhibition around each well were measured 

using zone reader, and inhibition zones were recorded as mean diameter in mm5.  

Results       

Table (1) shows the inhibition zones of bacterial growth in different concentrations of Allium 

sativum extract. At 100% concentration, garlic ethanolic extract had higher antibacterial activity 

against Staphylococcus epidermidis, Staphylococcus aureus, and Pseudomonas aeruginosa. 

Escherichia coli was found resistant against all concentrations of Allium sativum extract.  
 

Table (1): Inhibition zones of bacterial growth at different concentrations of garlic extract 

Garlic extract 

Concentrations 

Pathogens 

S. aureus S. epidermidis P. aeruginosa Proteus spp E. coli 

100% 16.92 ± 2.906 18.50 ± 4.123 16.00 ± 3.808 11.00 ± 1.414 0.00 

75% 15.25 ± 3.467 13.60 ± 4.159 13.60 ± 4.970 11.80 ± 1.924 0.00 

50% 14.17±5.540 16.60±2.966 9.40 ± 5.595 10.80 ± 0.837 0.00 

25% 13.17±7.837 17.80 ± 2.864 11.00 ± 6.403 13.60 ± 1.673 0.00 

 

Discussion 

The antibacterial activity of  Allium sativum was observed to have a maximum action against 

Staphylococcus epidermidis, followed by Staphylococcus aureus, and Pseudomonas aeruginosa. 

The least antibacterial activity was found against Proteus spp. Escherichia coli was noticed to be 

resistant against all concentrations of Allium sativum extract. Also, all Allium sativum extract  
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concentrations (25% -100%) were found to be capable of inhibiting the growth of 

Staphylococcus epidermidis, Staphylococcus aureus, Pseudomonas aeruginosa and Proteus spp. 

Allium sativum extract 25% concentration was observed to exhibit the lowest antibacterial 

activity.                                                                                                                                                                 

The antibacterial activity of Allium sativum extract varies considerably depending on the 

different concentrations and the type of the organism tested6. Furthermore, the processing 

difference among bacterial species and the inoculums densities might be also responsible to this 

variation. The Allium sativum extract antibacterial activity may be due to the structural 

characteristics of the organisms investigated which play an important role in the bacterial 

susceptibility to garlic constituents7. Particularly the lipid content of the cytoplasmic cell 

membranes have a direct effect on the permeability of allicin and other garlic constituents. Hence 

this phenomenon may favor the destruction of the cell wall and lead to this lethal activity8. 

Conclusion: Allium sativum extract had a remarkable antibacterial activity and a high inhibitory 

effect on the bacterial species investigated in this study.  
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