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Abstract
Honey, a natural product of bees, has been used as nutritious food as well as medicine in ancient time 
for treatment of wound and burns. It has a healing property and is also very useful in the treatment of 
infection caused by antibiotic-resistant bacteria. The study was carried out to compare the antibacterial 
activity of three different honey obtained from Apis mellifera, A.serena and A.dorsata The study period 
was from February to June 2010. Fifty-two wound swabs were obtained from private clinics and 
hospitals. Laboratory work was done in Microbiology laboratory of St. Xavier’s College, Kathmandu, 
Nepal. Antibacterial activity of honey samples on 38 isolates of S. aureus showed that honey obtained 
from wild species A. dorsata was the most effective among the honey tested.
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Introduction
Honey is a nutrition-rich food consumed by 
humans all over the world. Besides, the medicinal 
properties of honey have been known since 
ancient times. Honey has been used in folkloric 
medicine in different cultures throughout human 
history. Honey has been useful in the treatment 
of surgical wounds, burns and decubitus ulcers, 
and the antibacterial and antifungal properties 
of honey are well documented (Subrahmanyam 
1991). Honey is also known to show antimicrobial 
activity against several Gram-positive and Gram-
negative bacteria (Farouk et al., 1988; Russel 
et al., 1990; Subrahmanyam 1991; Willix, et 
al.,1992).

Honey is produced from different sources, and 
its antimicrobial activity varies significantly with 
origin (Molan 1992). The antibacterial activity 
of honey has been attributed by physical factors 
such as osmolarity (Molan 1992; Weston 2000), 
acidity (Bogdanov 1997; Mato, et al.,2000) and 
chemical factors (Al Somal, et al.,1994; Weston 
2000). Nzeako and Hamdi (2000) reported that 
commercial honey had antimicrobial effects 
against Staphylococcus aureus, Escherichia coli 
and Pseudomonas aeruginosa. All the bacteria 

isolated from the burn and wounds in the study 
of Subramanyam, et al.,(2001) failed to grow at a 
concentration of 30% honey.

The antibacterial activity of honey is mainly 
due to inhibines in honey. These inhibines are 
hydrogen peroxide, flavonoids, and phenolic acids, 
plus many other unidentified inhibines. Some 
reasons for this have been suggested: shrinkage 
disruption of the bacterial cell wall due to osmotic 
effect of the sugar content; induction of an 
unfavourable environment with low water activity, 
thereby inhibiting bacterial growth; and a low pH 
of 3.6 and the fermentation of honey, producing 
alcohol (Subrahmanyam, et al.,2001). Honey acts 
like a highly viscous barrier preventing bacterial 
penetration and colonization of the wound surface. 
This study was undertaken to determine the 
antibacterial activity of three different honey 
samples produced by three different honey-bee 
species – A. mellifera, A. serena and A. dorsata 
upon Staphylococcus aureus isolated from the 
wound infections. The outcome of the study would 
be useful in the selection of a type of honey for the 
treatment of wound infection even in the case of 
the infection due to antibiotic-resistant S. aureus.
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Methodology
Collection of honey
Three honey samples produced by three different 
species of honey-bees viz. A. mellifera, A. serena 
and A. dorsata were collected from different 
sources.
Collection of pus and swab sample of infected 
wounds
The samples were taken from patients visiting 
private clinics and hospitals after taking informed 
consent from patients. Fifty-two samples in total 
were taken. The samples were taken before the 
treatment of the infection with antibiotics. The 
samples were collected by swabbing the surface of 
an infected wound by sterile swab and moistened 
the swab by placing it on Amies transport 
media (Collee et al., 1996; Cheesbrough 1998), 
transported to the Microbiology laboratory of 
St. Xavier’s College, Kathmandu and processed 
immediately.
Processing of sample and identification of 
isolates
The pus and swab samples were inoculated on 
Mannitol Salt Agar (MSA) for the selective 
isolation of Staphylococcus aureus. MSA is a 
selective medium for recovering S. aureus as it 
ferments mannitol with the production of acid, 
which is indicated by the yellow coloration of 
media and can grow on agar containing 7-10% 
of sodium chloride (Cheesbrough 1998). The 
organisms were further confirmed by Gram 
staining, Catalase and Coagulase test of the 
organisms subcultured on basal medium (Nutrient 
Agar). Gram-positive cocci in clusters, Catalase 
positive and Coagulase positive bacteria were 
confirmed as S. aureus and then proceeded for 
sensitivity assay (Collee 1996). Among 52 samples 
processed, 38 were confirmed with S. aureus.
Assay of honey against S. aureus
Crude, unprocessed and undiluted honey samples 
from A. mellifera, A. serena and A. dorsata were 
taken for the study. Antibacterial activity was 
analysed by the agar well diffusion technique 
(Collee 1996; Cheesbrough 1998) on Mueller-
Hinton Agar (MHA). The broth cultures of S. 
aureus of 0.5 Mc Farland Turbidity standards 
were inoculated by swabbing on MHA, and four 
wells were made with the help of sterile cork 
borer of 5mm diameter. 50 µL of three honey 
samples were dispensed in three different wells 

and the same volume of sterile water in one 
well. The plates were incubated overnight at 37 
oC aerobically after complete diffusion of honey 
under refrigerated condition. After overnight 
incubation, the zones of inhibition on MHA 
plates around the wells were observed, and the 
diameters of the inhibition zones were measured. 

Antibiotic sensitivity test of the isolated S. 
aureus
The broth cultures of S. aureus of 0.5 Mc Farland 
Turbidity standards were inoculated by swabbing 
on MHA. The refrigerated antibiotic discs were 
kept at room temperature for about 30 minutes 
before use. Antibiotic discs of Methicillin (5 
mcg), Tetracyclin (30 mcg), Ciprofloxacin (5 
mcg), Vancomycin (30 mcg) and Co-trimoxazole 
(25 mcg) were of Hi-media laboratory Pvt. Ltd. 
India. An antibiotic sensitivity test was performed 
using the modified Kirby-Bauer Disc Diffusion 
technique (Collee 1996; Cheesbrough 1998). 
Results and Discussion
Out of 52 swab samples processed, S. aureus was 
isolated from 38 samples. The isolates were tested 
for the antibacterial activity of honey obtained 
from A. mellifera, A. serena and A. dorsata. The 
antibacterial activity of the honey samples against 
S. aureus isolates in the study is presented in 
Table1.

In the present study, the means of a diameter 
of inhibition zones of 38 S. aureus isolates due to 
A. mellifera, A. serena and A. dorsata were found 
to be 13 mm, 8 mm and 22 mm respectively. 
Thus, honey obtained from A. dorsata (wild bee 
species) was found to be the most effective against 
S. aureus isolates from infected wounds.

The outcome of the study is also supported 
by the inhibition of the growth of S. aureus, 
Escherichia coli, Proteus mirabilis, and 
Pseudomonas (Willix et al.,1992). The past studies 
done for the antibacterial activity of honey were 
not found to be correlated with the bee-species, 
but with the type of honey sample and with the 
plant source from which nectar has been collected. 
In a study done in Turkey (Selcuk and Nevin 
2002), most honey samples at a concentration of 
above 50% were found to have an inhibitory effect 
on S. aureus. 

Antibiotic sensitivity test of the isolated S. 
aureus was also performed using the antibiotics 
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Table 1.  Inhibition pattern of S. aureus isolates by crude honey samples

Isolated  S. aureus

Zone of inhibition (diameter in mm) due to honey obtained from
A. mellifera A. serena A. dorsata

1 12 9 20
2 19 12 15
3 13 10 18
4 11 5 19
5 14 6 22
6 13 8 25
7 10 8 24
8 12 9 24
9 13 10 20
10 13 10 13
11 14 9 17
12 12 7 17
13 12 7 25
14 15 7 27
15 16 4 21
16 12 6 21
17 13 7 19
18 14 9 18
19 15 9 20
20 17 6 19
21 18 12 24
22 9 5 19
23 18 13 30
24 13 9 25
25 14 10 22
26 8 3 20
27 8 5 23
28 10 5 24
29 14 11 26
30 15 11 23
31 14 6 25
32 13 8 24
33 13 9 22
34 15 6 27
35 11 10 25
36 11 8 22
37 12 8 21
38 11 7 20
Mean 13 8 22

Methicillin (5 mcg), Tetracyclin (30 mcg), 
Ciprofloxacin (5mcg), Vancomycin (30 mcg) and 
Co-trimoxazole (25 mcg). The most effective 
antibiotic against S. aureus tested was found to 
be Vancomycin with 100% efficacy. 57.9% of 
the isolates were sensitive to Tetracyclin, 42.1% 
of the isolates were sensitive to Ciprofloxacin, 
34.2% were sensitive to Methicillin, and only 
15.8% were sensitive to Co-trimoxazole. (Table 2)

The antibiotic sensitivity pattern of the isolated 
S. aureus showed that most of the isolates were 
sensitive to vancomycin and tetracycline, but with 
other antibiotics, a considerable number of the 
isolates were resistant too. The effectiveness of 
the honey sample against the antibiotic-resistant 
organisms helps to treat the open wounds due 
to burning, abrasions, incision infected with S. 
aureus. 
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Conclusion
Honey obtained from wild species of bee might be 
useful for the local application in the treatment of 
wounds infected by S. aureus. 
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