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Abstract                                                                                                                                    

Background: Clove ( )القرنفل  is an evergreen plant 10-20 cm. tall found throughout the hot tropical 

climates. Infections in wounds constitute a major barrier to healing. Exposure of subcutaneous 

tissue to infection leads to loss of skin integrity providing a moist, warm, and nutritious 

environment for microbial colonization and proliferation. Wounds colonization is most frequently 

poly-microbial in aetiology, and involves numerous microorganisms that are potentially 

pathogenic. All wounds are at some risk of becoming infected.                                                    

Objective: To determine the antimicrobial activity of clove oil extract against bacterial 

pathogens isolated from patients with wound infections in Khartoum State.                                         

Materials and methods: 100 wound infections isolates collected from some Khartoum State 

hospitals. The clove oil extract was tested against Staphylococcus aureus, Pseudomonas 

aeruginosa, Klebsiella pneumoniae, and E. coli. Extraction of clove oil was performed by 

hydrodistillation in clevenger's apparatus. Antimicrobial activity of the extract was conducted by 

the agar diffusion sensitivity method. The American Type Culture Collection strains (ATCC) 

were used for quality control.                                                                                                       

Results: Antimicrobial activity rate of clove oil extract against the total clinical isolates 

investigated was 45% sensitive. The sensitivity rates of the clinical isolates were: Staphylococcus 

aureus (40%), Pseudomonas aeruginosa (36%), Klebsiella pneumoniae (12%), and E. coli 

(12%).                                                                                                                                                                     

Conclusion: All clinical isolates investigated were sensitive to clove oil extract. The least 

sensitive were Gram negative bacterial isolates. 
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Introduction                                                                                                                                                   
 

The primary function of intact skin is to control microbial populations that live on the skin 

surface and to prevent underlying tissue from becoming colonized and invaded by potential 

pathogens . Infection of wounds constitutes a major barrier to healing and can have an adverse  
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impact on the patient’s quality of life as well as on the healing rate of wounds. Infected wounds  

are likely to be more painful, hypersensitive, and odorous, resulting in increased discomfort and 

inconvenience for the patient1.                                                                                                                         

The prevalent organisms that are associated with wound infections include: Staphylococcus 

aureus (S. aureus) accounting for 20-40%, and Pseudomonas aeruginosa (P. aeruginosa) 

accounting  for 5-15% of nosocomial infection. Infections mainly follow surgical operations and 

burns. Other pathogens such as enterococci and members of the Enterobacteriaceae had been 

implicated, especially in immuno-compromised patients undertook abdominal surgery2.                           

Wound healing needs a good healthy environment to enable the normal physiological process to 

produce normal healing with minimal scar formation. One of the most important strategies to 

keep the process of healing ongoing is to protect damaged tissue from any microbial infection. 

Continued use of systemic and topical antimicrobial agents has provided the selective pressure 
that had led to the emergence of antibiotic resistant strains which in turn, had driven continued search for 

new agents. Unfortunately, the increased costs of searching for effective antimicrobial agents and the 

decreased rate of new drug discovery has made the situation increasingly worrisome. Over centuries, 

plants have been used for their medicinal values. However, many plants have yet to be studied and 

relatively few scientific research had been carried out. Therefore, assessment of medicinal plants is of 

special interest due to heritage and continuous demand among a large sector of people3.                                           

Clove (Syzygium aromaticum) is originally an Asian tropical plant. It belongs to the family Myrtaceae. 

It has a strong phenolic smell and sharp pungent taste. The dried flower bud is commonly used as a spice. 

The oil, steamed and distilled from the clove buds, is a colorless to light yellowish fluid heavier than 

water and freely soluble in alcohol. Humans have consumed clove over centuries. In addition to its 

flavoring properties, it is known for its medicinal advantages. In Chinese medicine and Western 

herbalism, clove had been valued as a herbal remedy. For years, clove had been used as an antispasmodic, 

carminative and to improve intestinal peristalsis. The essential oil of clove is used for dental emergencies, 

mainly for symptomatic relief of toothache and inflammation in the mouth and throat. In this regard, 

clove oil has been reported to be used in preparation of certain toothpastes and mouth washes. Recent 

studies have demonstrated the antimutagenic, antioxidant, antithrombotic, antiparasitic and anti-

inflammatory activities of clove. In addition, clove oil is reported to possess antibacterial, antiviral and 

antifungal activities. Evidences from numerous studies had analyzed the several constituents of 

clove, mainly eugenol (70-90%), tanene (13%), and fixed oil (10%)4.                                                                                                                                                                         
 

Materials and methods                                                                                                          
 

This was an analytical study conducted in some hospitals of Khartoum State (Sudan). during 

period from April to June 2017. Approval to collect the specimens was granted by the 

administrations of Khartoum State hospitals. Permission to conduct the study was taken from the 

Ethical Committee of Al Neelain University (Khartoum). Data were analyzed using Statistical 

Package Social of Science (SPSS) software, version 16.                                                                           

Extraction of essential oil: About 300 g of each fresh plant material was separated submitted for 

hydrodistillation in Clevenger's apparatus for 4 hours to derived the volatile constituents in the 

form of clove oil. The volatile vapour that condensed at water temperature of 80°C was called 

essential oil. Clove oil was dried over anhydrous sodium sulphate and then kept separately in 

sealed clean glass vials at 4°C until needed.                                                                                                     
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Diagnostic Muller Hinton sensitivity agar plates were used for determination of inhibition zones 

produced by clove oil on the control and test organisms. Nutrient agar slopes were used for 

preservation of the clinical isolates. Mac Conkey agar and mannitol salt agar plates were used for 

subculture and purification of clinical isolates. The control organisms used for screening the 

clove oil extract for presence of antimicrobial activities were Staph. aureus (ATCC25923), 

Pseudomonas aeruginosa (ATCC27853), E. coli (ATCC25922)                                                                              

100 clinical isolates were collected and subcultured on nutrient agar slopes. Re-identification of 

these isolates was performed by subculture on mannitol salt agar and Mac Conkey agar. 

Subcultures were refrigerated until analyzed. They were examined microscopically using Gram 

stain and biochemical tests. The inoculum was prepared by subculturing all isolates on nutrient 

agar to obtain single colonies. These pure colonies were suspended in nutrient broth (106 CFU/ 

mL and turbidity was adjusted by the Mc Farland turbidity standard.                                                                                

Also, each control strain was inoculated in 5 ml sterile nutrient broth and spread on Muller 

Hinton agar using an inoculating rotator. Similarly, the four different bacterial test isolates were 

inoculated in 5 ml nutrient broth and spread on Muller Hinton agar and turbidity was adjusted by 

the Mc Farland turbidity standard.                                                                                                                                  

Wells of 6 mm wide were bored into each Muller Hinton agar plate with using a sterile scrap. 

The 20% ethanol and aqueous clove oil concentrations were prepared. All wells were filled by       

50 µL clove oil, and incubated overnight at 37°C.Then the inhibition zone around the wells were 

measured.                                                                                                                                                                 

Results   

 

This study showed that clove oil extract was able to inhibit growth of all the bacterial isolates 

investigated in different degrees. However, the zone of inhibition for Gram negative isolates was 

smaller than that of Gram positive strains.                                                                                                          

As regard clove oil extract inhibition zones for the control bacterial strains, they were 28 mm for  

Staphylococcus aureus (ATCC 25923), 22 mm for E. coli (ATCC 25922), and 20 mm for 

Pseudomonas aeruginosa (ATCC 27853) in diameter.                                                                              

The frequency rates of the clinical bacterial species isolated were Staphylococcus aureus (40%), 

Pseudomonas aeruginosa (36%), Klebsiella pneumoniae (12%), and E. coli (12%).                                             

On the other hand, 45% of the clinical isolates were found sensitive to the clove oil extract (20 % 

concentration) and 55% of them were found resistant to this concentration (Table 1). 

Table (1): Total sensitivity pattern of the clinical isolates                                                                             

investigated against clove oil extract 

Result Frequency Percent Valid Percent 

Resistant 55 55.0 55.0 

Sensitive 45 45.0 45.0 

Total 100 100.0 100.0 
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As shown in Table (2), the total sensitivity rates of the bacterial isolates to the clove oil extract, 

Staphylococcus aureus was found to score the highest sensitivity rate (24%) and Klebsiella 

pneumoniae was found to score the lowest sensitivity rate (3%).  

Table (2): Sensitivity pattern of each clinical isolate                                                                                    

investigated against clove oil extract  

 

Bacterial isolates 

  

  

Frequency 

  

 

Resistant 

 

Sensitive 

 

Total 

    

 

 

 

 

Pseudomonas aeruginosa 

  

  

Total count 25 11 36 

% within result 45.5% 24.4% 36.0% 

% of total 25.0% 11.0% 36.0% 

 

 

 

 

Staphylococcus aureus 

Total count 16 24 40 

% within result 29.1% 53.3% 40.0% 

% of total 16.0% 24.0% 40.0% 

 

 

 

 

Klebsiella pneumoniae 

Total count 9 3 12 

% within result 16.4% 6.7% 12.0% 

% of total 9.0% 3.0% 12.0% 

 

  

 

 

E. coli 

Total count 5 7 12 

% within result 9.1% 15.6% 12.0% 

% of total 5.0% 7.0% 12.0% 

   

Total 

Total count 55 45 100 

% within result  100.0% 100.0% 100.0% 

  % of total 55.0% 45.0% 100.0% 

 

Discussion 
 

Clove is an important medicinal plant because of due to wide range of pharmacological effects 

consolidated from traditional use for centuries and reported in literature. The inhibitory activity 

of clove is because it contains eugenol, eugenyl acetate, 2-heptanone and betcaryophyllene5 . In 

this study, the antimicrobial activity of clove oil extract was found to exhibit growth inhibition of 

all bacterial isolates investigated with variable inhibition zones. However, the zone of inhibition 

for Gram negative isolates was smaller than that of Gram positive strains. This finding was 

similar to the report of Jeyaseelan and his colleagues who found that Gram negative bacteria 

were more resistant to the essential clove oil as compared with Gram positive bacteria. This may 

be due to the complexity of cell wall of Gram-negative bacteria6 .                                                                                 
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Also, in this study, the antimicrobial activity of the clove oil extract against the bacterial species 

isolated from wound infections was 45%. Staphylococcus aureus isolate was found to have the 

highest sensitivity rate (24%). The clove oil extract exhibited even a more high activity against 

Staphylococcus aureus (ATCC 25923). These findings were similar to the report of Naveed and 

his co-workers7.                                                                                                                                     

Conclusion: All clinical isolates investigated were sensitive to clove oil extract. The least 

sensitive were Gram negative bacterial isolates  
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