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Abstract                                                                                                                                       

Background:  Antibacterial  activity  is  attributed  to the  high osmolarity of the sugar  content                                                                                             

of  honey . Additional antibacterial activity of honey is investigated by extraction and                                                                                                  

fractionation of honey by organic solvents. Honey ethyl acetate extract revealed potent                                                                                                     

antibacterial activity.                                                                                                                                                                                                                                                   

Objectives: To assess antimicrobial activity of floral origin honey against bacterial pathogens.  

Materials and Methods: Floral origin honey samples collected from Sudan,                                                                                            

Saudi Arabia, Yemen, India, and Egypt. The floral origin of these samples included neem, sidr,                                                                                           

acacia, mountain, sun-flower. The clinical specimens were cultured and identified. Seven                                                                                            

organisms were isolated: E Coli, Klebsiella pneumoniae, Proteus vulgaris, Salmonella typhi,                                                                                    

Shigella sonnei, Pseudomonas aeruginosa, and Staphylococcus aureus. The antimicrobial activity                                                                                                

of the five floral origin honey samples were tested against the bacterial species isolated using the                                                                                   

cup plate sensitivity technique. Antibiotic susceptibility testing of the bacterial species isolated by                                                                                                         

the Kirby-Bour method. The antibiotics used were amoxicillin-clavulanic acid, ceftazidime,                                                                  

chloramphenicol, gentamicin, and tetracycline. 

Results: Staphylococcus aureus, was found to be the most sensitive organism to honey. 

Pseudomonas aeruginosa, Klebsiella pneumoniae, and Salmonella typhi were found markedly 

sensitive to all honey samples tested. Honey samples obtained from India and Iran were found to 

be highly effective against Salmonella typhi. While samples obtained from Sudan showed the 

least activity. Proteus vulgaris was found the most sensitive honey samples obtained from Sudan 

(Damazin) and Saudi Arabia. All organisms showed low sensitivity to the antibiotics tested. 

Honey was found more effective as an antibacterial agent against Pseudomonas and 

Staphylococcus aureus than the antibiotic gentamicin. Diluted honey was found more effective as 

bactericidal agent.                                                                                                           

Conclusion: Natural honey had a powerful antibacterial activity against a wide range of 

Gram-positive and Gram-negative bacteria.                                                                                                               
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Introduction                                                                                                                                                

The Holy Quran mentioned that honey had attributed some therapeutic values. These therapeutic 

values were recorded in various literature cites. Honey now is widely used in  folk medicine 

throughout the world. Honey had been used to treat a number of clinical conditions, i.e. burns, 

wounds infections, peptic ulcer, gastritis, eye infections, and sore throat.                                                                                                                                                        

The emergence of multi-drug resistant organisms had created a lot of clinical  problems. The 

organisms responsible for nosocomial infections had also shown an increased trend to  be multi-

drug resistant. Hence there is a need to find a natural alternative therapy to counter these 

organisms. Honey had a well-established application as a wound dressing in ancient and 

traditional medicine. Honey was found to be effective in treatment of wound infection due to its  

antibacterial and antifungal activity. It was also considered as an antioxidant allowing the blood 

to circulate more oxygen in the body.                                                                                                          

Recently honey had been found to be an effective topical dressing for infected wounds not 

responding to conventional antibiotic treatment. Honey played an important role in the healing  

process by supporting regeneration of healthy granulation tissue1.                                         

Honey had no adverse effects on tissues, so it can be safely applied on wounds and inserted into  

cavities to clear the infection. Today honey has been accepted universally as an effective 

medicine for all types of diseases without side effects.                                                                                             

Since ancient decades, honey was an effective medicine against a wide range of microbes 

including multi-resistant bacterial strains. Honey acts as an anti-inflammatory; and due to its  

high viscosity, it helps to provide a protective barrier to prevent infection. In  addition, its mild  

acidity and its content of low-level of hydrogen peroxide, honey contributes to its good 

antibacterial activity. Honey is an ancient therapy re-introduced into modern medical practice. 

The antibacterial activity of honey varies with its plant source.                                                                                

The purpose of this work is to assess the antibacterial activity of natural and commercial floral 

origin honey samples against a wide range of Gram-positive and Gram-negative bacteria.  

Materials and methods           

This was a qualitative, descriptive study. It was conducted at Omdurman Military Hospital 

(Sudan) and King Khalid Hospital (Saudi Arabia). It was carried out during the period from May 

2004 to April 2005. Sampling frame was a convenient and non-probability sampling. 

Sample size was five different raw, bee honey, floral origin samples collected from Sudan, Saudi                                                                                                                       

Arabia, Yemen, India, and Egypt. The floral origin of these samples included neem, sidr, acacia,                                                                              

mountain, sun-flower. All honey samples were stored in glass containers at room temperature.                                                                                            

The pH, date of collection, and origin were recorded.                                                                                                                                                                                       

The clinical specimens were collected from patients prior to antibiotic treatment from male and                                                                                  

female patients. They were nasal, throat, ear, conjunctival and wound swabs, in addition to urine                                                                                                 

and stool specimens. All clinical specimens were cultured and identified as per the standard,                                                                      

conventional bacteriological techniques. Seven organisms were isolated: E Coli, Klebsiella                                                                                     

pneumoniae, Proteus vulgaris, Salmonella typhi, Shigella sonnei, Pseudomonas                                                                                     
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aeruginosa, and Staphylococcus aureus. The antimicrobial activity of the five floral origin honey                                                                                                              

samples were tested against the bacterial species isolated using the cup plate sensitivity technique.                                                                                                                                                                     

The cup plate sensitivity technique: This was a well-diffusion technique on Mueller-Hinton agar                                                                                   

plates. 0.1 ml of a broth culture of each organism was spread on each plate. Wells (measuring                                                                                               

8 mm in diameter) were cut out of the Mueller-Hinton agar under aseptic conditions using sterile.                                                                                                

blue tubes. Each well was filled with 20 μl of the honey sample at different concentrations (10,                                                                                         

20, 30, 40, 50 µg/ml). Ciprofloxacin antibiotic disc (30 μg) was used as a positive control. Plates                                                                                

were kept at room temperature for 2 hours to allow proper diffusion before incubation in an                                                                                                           

upright position at 37°C for 24 hours. After incubation, the inoculated sensitivity plates were                                                                                        

removed from the incubator and under good illumination the inhibition zones around the wells                                                                                        

were measured. The test was considered valid only if there were inhibition zones around the                                                                               

positive control. An inhibition zone measuring more than 12 mm was considered sensitive                                                                               

Antibiotic susceptibility testing of the bacterial isolates: This was carried out against seven                                                                                         

bacterial species isolated by the Kirby-Bour method. Guidelines of the National Committee for                                                                                      

Clinical Laboratory Standards (NCCLS) were followed. Isolates were streaked uniformly across                                                                                          

a Muller-Hinton culture plate. Inoculum was adjusted as per Mc Farland turbidity standard. Filter-                                                                                   

paper disks were placed on the surface of the agar and incubated at 37°C overnight. The                                                                                 

antimicrobial drugs used were amoxicillin-clavulanic acid (30 μg), ceftazidime (10µg),                                                                                        

chloramphenicol (30 mcg), gentamicin (10 μg), and tetracycline (30 μg). After overnight                                                                                                            

incubation the test plates were examined to ensure the confluence of the growth. Using a ruler, the                                                                                

diameter of each zone of inhibition was measured in mm. The end - point of inhibition was that                                                                               

where growth starts.  

Results          

In the present study five different raw, bee honey, floral origin samples with different botanical, 

geographical sources were in vitro tested for antibacterial activity. All honey samples tested 

against bacterial strains exhibited strong antibacterial activity. Staphylococcus aureus, was found 

to be the most sensitive organism to honey. Pseudomonas aeruginosa was found to be sensitive to 

all honey samples tested. Also Klebsiella pneumoniae showed marked sensitivity to the different 

honey samples investigated. Furthermore, natural honey samples exhibited an antibacterial 

activity against Salmonella typhi. Honey samples obtained from India and Iran were found to be 

highly effective against Salmonella typhi. While samples obtained from Sudan showed the least 

activity. Proteus vulgaris was found the most sensitive honey samples obtained from Sudan 

(Damazin) and Saudi Arabia. All organisms showed low sensitivity to the antibiotics tested. In 

contrast most of the tested organisms were universally sensitive to all honey samples tested. The 

honey samples were found to be effective against multi-resistant bacteria such as Pseudomonas 

aeruginosa. Honey was found more effective as an antibacterial agent against Pseudomonas and 

Staphylococcus aureus than the antibiotic gentamicin.                                                                                                              

Honey was found effective against bacterial growth at the 10% lowest concentration. Also, 

diluted honey was found more effective as bactericidal agent (Table 1).  

Wadi, et al., 2016: Vol 1(2) 

http://ajmsc./


4 
 

                   African Journal of Medical Sciences                      http://ajmsc.info 

 

Discussion 

The clinical use of honey has received increasing interest in recent years, particularly its use as a 

topical antibacterial dressing. Honey has been successfully used on infection not responding to 

standard antiseptic and antibiotic therapy. Honey is a supersaturated sugar solution containing  

vitamins, minerals, proteins, amino acids, and nutrients. The largest portion of dry matter in  

 

Table (1): Antimicrobial activity of honey samples against the bacterial species investigated 

(Inhibition zones in mm) 

Honey samples obtained from: 
 

Bacterial species 
Egypt India Yemen Saudi Arabia Sudan 

21 17 18 23 22 E. coli 

22 23 23 22 22 Klebsiella pneumoniae 

22 24 24 25 23 Proteus vulgaris 

24 23 25 23 21 Salmonella typhi 

22 21 22 24 22 Shigella sonnei 

25 24 24 22 25 Pseudomonas aeruginosa 

23 22 24 26 25 Staphylococcus aureus 

 

honey consists of 79% sugars, which are responsible for much of its physical nature and viscosity2 

(Crane, 1975 ).                                                                                                                                              

In vitro antibacterial activity was demonstrated by testing five honey samples against seven 

bacterial species. Pseudomonas aeruginosa the most resistant organism to the commonly used 

antibiotics was found to be sensitive to all honey samples tested. Klebsiella pneumoniae showed 

marked sensitivity to different honey samples. This was in line with the findings of Al Jabri3 

(2003) who found that African honey tested against Staphylococcus aureus, Escherichia coli and 

Pseudomonas aeruginosa were highly active.                                                                                              

Shamala et al (2002 )4 showed that honey possessed significant antibacterial activity against                 

E. coli when tested under in vitro and in vivo conditions. These findings were in concordance with 

the findings of the current study. Also there was an outstanding sound relationship between the 

geographical and botanical origin of honey and its bacterial activity. Honey collected from 

tropical countries (Sudan) and with a floral origin (neem, sidr, acacia) had shown the highest level  
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of antibacterial activity. This supported the findings of Wadi (1986 )1, who found the 

effectiveness of Sudanese honey against Staphylococcus aureus to be highly susceptible. 

Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aeruginosa were found to exhibit 

identical inhibition zones towards the honey samples tested.       

Sudanese Darfor honey samples had shown striking antibacterial activity against the bacterial 

isolates tested. Honey samples obtained from India were found to be highly effective against 

Salmonella typhi; while honey samples obtained from Sudan showed the least activity against this 

organism. Proteus vulgaris, Klebsiella and Shigella exhibited similar sensitivity to all honey 

samples tested. Honey samples obtained from Sudan (Damazin) and Saudi Arabia were found to 

be the most active samples against Proteus vulgaris (Table 1). These findings were in agreement 

with those obtained by Miriam and his colleagues (2005)5 who showed that honey was an 

effective antibacterial agent against Proteus vulgaris, Salmonella typhi and Shigella sonnei.                                         

Pseudomonas aeruginosa was known as multidrug resistant organism to the most commonly used 

antibiotics. It was considered the most common etiological agent of nosocomial infection. 

Pseudomonas aeruginosa exhibited resistance to most antibiotics tested.                                                             

In contrast Pseudomonas aeruginosa was found to be sensitive to most honey samples tested. 

Honey was found to be superior to the antibiotics tested in the inhibition of bacterial growth. 

Honey was found to be effective against a broad range of micro-organisms, including multi-

resistant strains. This agreed with the report of Armstong and Otis (1995)6 who observed that 

honey had been successfully used to treat infections not responding to common antiseptics and 

antibiotics therapy. This finding give promising results in treating bacterial infections especially 

in the clinical management of ulcers, bed sore, burns, injuries and surgical wounds. The 

antibacterial properties of honey may be particularly useful against bacteria which had developed 

resistance to many antibiotics.                                                                                                                     

Honey was also found to be more effective as an antibacterial agent against Pseudomonas 

aeruginosa and Staphylococcus aureus strains than antibiotic gentamicin (Wadi,1986)1. On the 

other hand, honey can be prescribed orally together with other antibiotics to give a synergistic 

action. Karayil and his co-workers (1998)7, studied 15 multi-drug resistance bacterial strains (7 

Pseudomonas and 8 Klebsiella species), determining their MIC and their synergism with 23 

common antibiotics. They found a clear synergistic action for Pseudomonas rather than 

Klebsiella.                                                                                                                                                      

Patricia ( 2005)8 supported our findings that all honey concentrations ranging from 0.1 to 20 

µg/ml were found effective in inhibiting the growth of bacteria. Similar findings were obtained by 

Another study9 tested the growth of various organisms and found that most pathogenic bacteria 

failed to grow in 40 µg/ml concentration. Diluted honey was found to be more effective as a 

bactericidal agent due to the hydrogen peroxide produced in honey by the action of glucose 

oxidase enzyme secreted from the hypopharngeal gland of the bee into the nectar. This enzyme 

was found to be inactive in full-strength honey, and hydrogen peroxide is produced only when the 

honey is diluted.                                                                                                                                                                                     

From this study it may be recommended that honey may be used in the control and treatment of 

infected wounds.                                                                                                                                                  
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Conclusion: Natural honey had a powerful antibacterial activity against a wide range of Gram-

positive and Gram-negative bacteria.   
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