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Introduction  

Honey has a long medicinal history. The 
ancient Egyptians made offerings of honey 
to their gods, used it as an embalming fluid 
and a dressing for wounds. On that last 
point, at least, they thought it do something

 

Today, many people swarm to honey for its 
antibacterial and anti-inflammatory 
properties. Holistic practitioners consider it 
one of nature's best all-around remedies 
(Paul, 2007). The fact that honey has 
antibacterial properties was recognized for 

more than a century because it cures 
infections (Subrahmanyam et al., 2001). 
Honey resistance has never been reported 
nor any toxicity or side effects, low cost of 
maintenance, and local availability confer 
valuable advantages to using honey as an 
alternative antimicrobial therapy (Zainol et 
al., 2013) There are numerous reports of the 
antimicrobial activity of honey against a 
wide range of bacterial and fungal species 
(Chute, 2010; Kwakman et al., 2010). The 
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Honey has the ability to fight food-borne pathogens as E. coli and salmonella, and 
other certain bacteria, including Staphylococcus aureus and Pseudomonas 
aeruginosa,. The antibacterial activity of local Isis and Yemeni Sidr honeys against 
Salmonella typhi, Neisseria meningitides, Escherichia coli, Klebsiella pneumoniae, 
Staphylococcus aureus, Pseudomonas aeruginosa, Haemophilus influenza, Shigella 
flexneri and Proteus vulgaris were evaluated. Disc diffusion method, minimum 
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) 
values, growth curve patterns were used in this investigation. The findings 
indicated that both honey samples had growth inhibitory effect on all tested 
bacteria. Increasing the honey concentration increased the inhibition of growth of 
the tested bacteria. Yemeni Sidr honey was more potent than Isis honey in 
producing the inhibitory growth effect as an antibacterial agent. Isis and Sidr 
Yemeni honeys different dilutions were more effective against E.coli than other 
bacteria. MIC of Yemeni Sidr honey samples ranged from 10 to 20 mg/mL for the 
tested organisms while the MBC of Yemeni Sidr honey samples ranged from 20 to 
80 mg/mL. We are of the opinion that Isis and Yemeni Sidr honeys could 
potentially be used as therapeutic agents against bacterial infection particularly to 
the tested microorganisms 
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antimicrobial activity could be attributed to 
osmotic effect of honey, the low pH of 
honey being between 3.2 and 4.5 (Cooper et 
al., 2002), hydrogen peroxide, defensin-1, as 
well as the presence of phytochemical 
factors (Frankel et al., 1998).  

Thereby, the inhibitory activity caused by 
the osmotic effect of honey dilutions 
obviously depends on the species of 
bacteria. Hydrogen peroxide is the major 
contributor to the antimicrobial activity of 
honey, and the different concentrations of 
this compound in different honeys result in 
their varying antimicrobial effects (Ahmed, 
2012).  

Several types of bacteria, commonly 
involved in wound infections like 
Escherichia coli, Staphylococcus aureus, 
Proteus mirabilis, Klebsiella spps., 
Streptococcus faecalis and Pseudomonas 
aeruginosa, are susceptible to the 
antibacterial activity of honey regardless to 
their resistance to antibiotics ( Lusby et al., 
2005; George and Cutting, 2007; Cooper, 
2008).  

In vitro studies support the antimicrobial 
effect of honey against a wide range of 
pathogens including -haemolytic 
streptococci, methicillin-resistant S. aureus 
and Pseudomonas sp. (Cooper and Molan, 
1999). In vivo studies are less conclusive but 
honey has been used to treat burns (Manisha  
and Shyamapada, 2011 ) and meningococcal 
lesions (Dunford et al., 2000; Manisha  and 
Shyamapada, 2011). Subrahmanyam (1998) 
compared between honey and silver 
sulphadiazine on treatment of  patients with 
burns and found less inflammation, lower 
infection rates and faster healing in patients 
treated with honey.  

This study aimed to investigate the 
antibacterial activities of Yemeni Sidr honey 

and local bee honey against some 
pathogenic microorganisms, also for  
comparing the  growth curves of some tested 
gram positive and gram negative bacteria 
before and after exposing to Yemeni Sidr 
honey  

Materials and Methods  

Bacterial strains  

The following control bacteria strains, 
standard test organism and clinical isolates 
most commonly involved in causing 
gastroenteritis, pneumonia, wound and 
urinary tract infection   were used  (ATCC, 
US) . Control [Salmonella typhi (ATCC: 
14028), Neisseria meningitides(ATCC: 
13090), Shigella flexneri (ATCC: 12022), 
Escherichia coli(ATCC: 25922),Klebsiella 
pneumoniae (ATCC:13883), Staphylococcus 
aureus (ATCC: 25923), Pseudomonas 
aeruginosa(ATCC: 27853),Haemophilus 
influenza (ATCC: 35056), And Proteus 
vulgaris (ATCC:13315)].  

These were sub cultured on Nutrient agar 
(Lab M, UK) and incubated aerobically at 
37°C. Organisms were maintained in the 
laboratory on nutrient agar slopes at 4°C 
(Cappuccino and Sherman, 1995).  

Honey samples  

Two honey samples were used in this study, 
one obtained from local market in Egypt 
(Isis Honey) and the other from Saudi 
Arabia (Yemeni Sidr Honey) and stored in 
the dark at room temperature.  

Different concentrations of each honey 
constituting, 10, 20, 40, 60 and 80% (v/v) 
were made using sterile distilled water. This 
was done by dissolving the respective 
volumes: 1, 2, 4, 6, 8 ml of each honey into 
corresponding volumes of sterile distilled 
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water to give a 10 ml preparation (Alqurashi 
et al., 2013).  

Antibacterial activity   

The disc diffusion technique was employed 
as previously described by Bauer et al 
(1966). Discs impregnated with the different 
concentrations of each honey were 
employed in the study. 0.5 McFarland 
standard was prepared by the method of 
Koneman et al (1992) and the turbidity 
adjusted to 1.5 × 108 CFU/mL 
(corresponding to 0.5 McFarland standards). 
A sterile cotton swab was dipped into the 
standardized bacterial suspension and used 
to evenly inoculate the nutrient agar plates.   

The plates were allowed to dry for 3 to 5 
min. Thereafter, all antibiotic discs were 
placed on the inoculated plates and were 
incubated for 24 h at 37°C. They were then 
examined and the diameter of the zone of 
inhibition was measured in mm. The 
experiment was repeated in triplicates for 
each isolate.  

Minimal Inhibitory concentration (MIC) 
and minimum bactericidal concentration 
(MBC)   

Serial dilutions of the two honey samples 
were made in test tubes that contained 1 ml 
of Mueller Hinton broth medium to give a 
final concentration of 80, 40, 20, 10, 5, 2.5, 
1.25 and 0.62 mg/ml. 20 l of the test 
organisms (1.5×108 CFU ml) was dispensed 
into the tubes. Negative control tube just 
contained 1 ml of honey but no organisms. 
Positive control tubes contained only 1 ml 
broth medium and each of the organisms but 
no honey. The tubes were incubated at 37°C 
for 24 h. After incubation, turbidity of each 
tube was visually inspected. Clear test tube 
indicated break point (Mackie and 
McCartney, 1996). From the tubes showing 

no visible sign of growth or turbidity in MIC 
determination, test microorganisms were 
inoculated onto sterile nutrient agar plates 
by streak plate method. The plates were then 
incubated at 37°C for 24 h. The least 
concentration that did not show growth of 
test organisms was considered as the MBC.  

Determining the growth curves of 
bacterial cells exposed to the MBC of Sidr 
honey:  

To examine the growth curves of bacterial 
cells exposed to the MBC of Sidr honey, 
four common gram positive and gram 
negative bacteria were chosen as two strians 
were  highly affected by Sidr honey and 2 
strains were partially affected (S.aureus, 
N.meningitidis, E.coli and P.aeroginosa ). 
They were cultured on Mueller-Hinton broth 
and the bacterial cell concentration was 
adjusted to 0.5 McFarland standards .They 
inoculated with 20 l of their specific MBC 
concentrations of Sidr honey.  

Each culture was incubated in a shaking 
incubator at 37°C for 24 h. Growth curves of 
bacterial cell cultures were attained through 
repeated measures of the optical density 
(O.D.) at 600 nm. Then the Heterotrophic 
plate count (HPLC) were done for each O.D 
reading.  

Result and Discussion  

The inhibition zone diameter (IZD) of 
different Egyption Honey (Isis ) and  
Yemeni Sidr honey concentrations (80-10%) 
were determined for Salmonella typhi, 
Neisseria meningitides, Escherichia coli, 
Klebsiella pneumoniae, Staphylococcus 
aureus, Pseudomonas aeruginosa, 
Haemophilus influenza, Shigella flexneri, 
Neisseria meningitidis  and Proteus vulgars 
Both Yemeni Sidr honey and Egyptian 
honey were highly effective against 
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Salmonella typhi, Neisseria meningitides, 
Shigella flexneri, Escherichia coli. The 
effect on Klebsiella pneumonia and 
Staphylococcus aureus were less than other 
bacteria showing Yemeni Sidr honey more 
effective than Egyptian honey while there 
were no effect of both types of honey on 
Pseudomonas aeruginosa, Haemophilus 
influenza and Proteus vulgaris. (Fig1 and 2).  

As Yemeni Sidr honey was the highly 
effective the MIC and MBC against the 
tested organisms were determined (Fig 3). 
The MIC was 20 mg/ml for Neisseria 
meningitides, Klebsiella pneumoniae, 
Staphylococcus aureus and Pseudomonas 
aeruginos while it was 10 mg/ml for 
Salmonella typhi, Shigella flexneri, 
Escherichia coli, Haemophilus influenza 
and 40% for Proteus vulgaris. The MBC 
was found to be 40 mg/ml for Salmonella 
typhi, Neisseria meningitides, Shigella 
Flexner, Pseudomonas aeruginosa and 
Haemophilus influenza, while it was 20 
mg/ml for E.coli and 60 mg/ml for 
Klebsiella pneumoniae and Staphylococcus 
aureus but it was 80 mg/ml for Proteus 
vulgaris 
Figure (4) showed that after the first 2 hours 
E. coli growth increased until the 9th hour 
then it began the stationary phase while a re-
growth was shown at the hour 15 then 
decreased again, while after treatment with 
Yemeni Sidr honey there were nearly no 
growth at the first 15 hours but there was 
aslight  re-growth at the hour 15 then it 
decreased again.  

In figure (5) it was obvious that after the 
first 4 hours the bacterial growth increased 
until the 8th hour then it began the stability 
phase while a re-growth was shown after the 
hour 13 to the hour 17, while after treatment 
the growth were inhibited completely as 
there was no growth at the treated 17 hours.  

The figure showed increased growth of  
S.aureus after the third hour to the fifth hour 
then became stable to the seventeenth hour, 
but after treatment the growth were  
inhibited completely to the third hour then 
increased slightly to the 16th hour and 
decreased again at the 17th hour.   

Figure (7), illustrated  increased growth of 
Neisseris meningitidis  from the first to the 
fifteenth hour then became nearly stable at 
hour 16 and markedly decreased at the 17th 

hour, but after treatment there were no 
growth all over the 17 hours.  

Figure( 8) represented the heterotrophic 
plate counts for E. coli , P. aeruginosa, S. 
aureus and N. meningitides it showed that 
the highest colony count number before 
treatment was for Pseudomonas aeruginosa 
compared to the other three tested strains 
while all the treated types of bacteria 
showed the least  colony count number 
revealing the powerful effect of Yemeni Sidr 
honey.  

In our study, two honey samples were tested 
for their antimicrobial activity on 
Salmonella typhi, Neisseria meningitides, 
Escherichia coli, Klebsiella pneumonia, 
Staphylococcus aureus, Pseudomonas 
aeruginosa ,Haemophilus influenza ,   
Shigellaflexneri  and Proteus vulgaris. The 
present study showed varying degree of in 
vitro growth inhibition activity of Isis and 
Yemeni Sidr honeys against the tested 
organisms. These might be due to the 
osmotic effect, the effect of pH, and the 
sensitivity of these organisms to hydrogen 
peroxide which are unsuitable for bacterial 
growth, represented as an inhibition factor in 
honey (Postmes et al., 1993; Minisha and 
Shyamapada, 2011). Our result was 
supported by a number of previous studies 
which have demonstrated that various 
honeys, both commercially and locally 
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produced, have antibacterial activity. 
Nzeako and Hamdi (2000) in their study of 
six commercial honeys found that inhibition 
of S. aureus, E. coli and P. aeruginosa did 
not occur at honey concentrations 40%. In 
contrast to the current study, these authors 
also found that honey inhibited C. albicans, 
although the zone of inhibition was small 
compared with other organisms. Ceyhan and 
Ugar, 2001 tested 84 honeys against eight 
bacteria and two fungi showing that honey 
has broadspectrum activity. In addition, 
these authors found that the antibacterial 
activity of honey was greater than that 
which could be attributed to the sugar 
content of the honey. The antibacterial 
activity of honey has also been investigated 
for its potential use in reducing food-borne 
pathogens (Taormina et al., 2001), 
preventing catheter exit/entry site infection 
(Quadri and Huraib, 1999), for the treatment 
of colitis (Bilsel et al., 2002) or even to 
protect the gastric mucousin H. pylori-
induced inflammation (Osataet, 1999 and 
Ali, 2003). The application of honey to 
wounds to animals in veterinary 
environments has also been noted (Mathews 
and Binnington, 2002).  

All the different concentrations of both 
honey samples (10 to 80%) showed growth 
inhibitory activity against E. coli more than 
other bacteria tested. This was in contrasts 
with the result reported by (Hegazi, 2011; 
Hegazi and Fyrouz, 2012) who reported that 
the different types of Saudi honey were less 
inhibitory against E. coli than other bacteria. 
All the tested bacteria were sensitive to Isis 
and Yemeni Sidr honeys at 40 to 80% 
concentrations. The antibacterial activity of 
Yemeni Sidr honey was higher than those 
obtained by Isis honey. Variations seen in 
overall antibacterial activity were due to 
changes in the level of hydrogen peroxide 

achieved and in some cases to the level of 
non peroxide factors. The content of non 
peroxide factors was obviously related to the 
floral source and sometimes accounted for 
the major part of the antibacterial activity in 
honey (Alqurashi et al., 2013). Molan and 
Cooper (2000) reported that the difference in 
antimicrobial potency among the different 
honeys can be more than 100-fold, 
depending on its geographical, seasonal and 
botanical source. This result was in 
agreement with those previously reported by 
Mohammed et al (2008). The different 
concentrations of the two honey samples had 
good growth inhibitory effect on the tested 
microorganisms. Similar result was 
previously reported by Mohapatra et al 
(2011) for E. coli and P. aeruginosa, 
(Agbaje et al., 2006) for E. coli, K. 
pneumoniae and (Hern et al., 2009) for 
Haemophilus influenza. The less inhibition 
effect of the two tested honey against K. 
pneumoniae and S. aureus was in agreement 
with Patricia et al (2005) who reported that 
the overall poor activity of the honeys 
against S. aureus was unexpected as 
previous reports have shown that Maunka  
honey has an excellent activity against this 
organism. For example, Cooper et al (1999), 
who also used an agar dilution method, 
demonstrated that the minimum inhibitory 
concentration for Maunka honey against 58 
strains of Staphylococcus was 2 3% (v/v) 
and for pasture honey 3 4% (v/v).   

Part of the explanation for the difference in 
results of Patricia et al (2005) may be due to 
methodological differences between studies 
because the agar dilution method used by 
Cooper et al (1999) was slightly different 
from that used in his study. However, it was 
also likely to be due to variation in the 
composition of the honey being used by 
visual inspection.    



Int.J.Curr.Microbiol.App.Sci (2014) 3(10) 1015-1025   

1020

 

0

5

10

15

20

25

30

35

10 20 40 60 80

IZ
D
/c
m

concentration of honey

Salmonella typhi

Neisseria meningit idis

Shigella flexneri

Escherichia coli

Klebsiella pneumoniae

Staphylococcus aureus

Pseudomonas aeruginosa

Haemophilus influenzae

Proteus vulgaris

Figure.1 Inhibitory growth activity of Yemeni Sidr honey against Salmonella typhi, Neisseria 
meningitides, Escherichia coli, Klebsiella pneumonia, Staphylococcus aureus, Pseudomonas 
aeruginosa, Haemophilus influenza,   Shigella flexneri  and Proteus vulgaris using disc diffusion 
test                 

Figure.2 Inhibitory growth activity of ISIS honey against Salmonella typhi, Neisseria 
meningitides, Escherichia coli, Klebsiella pneumoniae, Staphylococcus aureus, Pseudomonas 
aeruginosa, Haemophilus influenza,   Shigella flexneri  and Proteus vulgaris using disc diffusion 
test 
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Figure.3 The (MIC) and (MBC) of Yemeni Sidr honey against different tested organism   

  

Fig.4 Growth pattern of E.coli before and after treatment with 20% Sidr honey (MBC)   

  

Fig.5 Growth pattern of P.aeruginosa before and after treatment with 40% Sidr honey (MBC)   
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Fig.6 Growth pattern of S.aureus before and after treatment with 60% Sidr honey (MBC)   

 

Fig.7 Growth pattern of Neisseris meningitis before and after treatment with 40% Sidr honey 
(MBC)   

 

Fig.8 Heterotrophic plate count (HPLC/ml) of E.coli, Pseudomonas aeruginosa, Neisseria 
meningitides and S.aureus before and after treatment with Yemeni Sidr honey 
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The present findings are supported by 
Patricia et al (2005) and Kwakman et al 
(2008) who showed that all honeys tested 
have some antibacterial action from 
concentrations as low as 5%; however, the 
greatest inhibition is seen at 20%. The MBC 
value of Yemeni honey sample was in the 
range of 20 to 40 mg/ml. The lowest MBC 
value (20 mg /ml) was against Escherichia 
coli. The present findings were in agreement 
with (Hern et al., 2009). Comparing the 
mean ± standard deviation of the inhibition 
diameters of the tested bacteria at different 
honey concentrations, we observed that 
there was statistically significant difference 
in the values (P 0.05) between 
microorganisms at all the honey 
concentrations. Our results further show that 
there was an increase of inhibition zone for 
the tested microorganisms with increase in 
the concentration of honey. This was 
obvious by statistical analysis which 
revealed that there was significant difference 
in the values (P 0.05) between the different 
honey concentrations.  

Our study of bacterial growth pattern and 
Heterotrophic plate count of E.coli, 
Pseudomonas aeruginosa, Neisseria 
meningitides and S.aureus before and after 
treatment with Yemeni Sidr honey showed 
that the highly effect of Sidr honey was on 
Neisseria meningitides then P.aeruginosa 
then E.coli. Similarly,Wilkinson and 
Cavanagh, 2005 compared the activity of 13 
honeys at four concentrations (10, 5, 2.5, 
and 1% v/v) with corresponding dilutions of 
an artificial honey, a solution containing the 
principal sugars found in honey and using E. 
coli and P.aeruginosa as the test organisms 
In vitro antimicrobial activity of honey was 
reported by Coates (2002) and Mohapatra et 
al (2011) who observed that honey stopped 
the growth of Pseudomonas aeruginosa (P. 
aeruginosa) and Escherichia coli (E. coli). 
Honey has a potent antibacterial activity and 

is very effective in protecting wounds from 
infection (Mohapatra, 2011). 
In light of the enormous potential for 
application of honey within a clinical 
environment, it is important that research 
continues not only into those honeys 
recognized as antibacterial, but also into 
other locally produced, as yet untested, 
honeys.  

The present study revealed that Isis and 
Yemeni Sidr honeys were effective in 
inhibiting the in vitro growth of Salmonella 
typhi, Neisseria meningitides, Escherichia 
coli, Klebsiella pneumonia, Staphylococcus 
aureus, Pseudomonas aeruginosa, 
Haemophilus influenza,   Shigella flexneri  
and Proteus vulgaris.  

Acknowledgement  

I would like to thank prof. Abeer A Rushdy 
and Ass.Prof Mohammed Abdullah Hussein 
for their valuable reviewing . I would like 
also to thank student Farag Mohammed 
Nageib for his grateful help.   

References  

Agbaje, E.O., T. Ogunsanya , Aiwerioba,  
O.I.R. 2006. Conventional Use of 
Honey as Antibacterial Agent. Ann. 
Afr. Med. 5(2):78-81. 

Ahmed, M., N. Djebli, A. Meslem, and 
Aissat, S. 2012.  Antibacterial activity 
of various honey types of Algeria 
against Pathogenic Gram-Negative 
Bacilli: Escherichia coli and 
Pseudomonas aeruginosa. Asian Pacific 
Journal of Tropical Disease :211-214 

Ali, M.A.T.M. 2003.  Prevention of 
ammonia-induced gastric lesions in rats 
by natural honey Environ Med. 13:239
246.  

Alqurashi, A. M., E. A. Masoud, and 
Alamin M. A, 2013.  Antibacterial 



Int.J.Curr.Microbiol.App.Sci (2014) 3(10) 1015-1025   

1024

 
activity of Saudi honey against Gram 
negative bacteria.  Journal of 
Microbiology and Antimicrobials. 5(1): 
1-5. 

Bauer, A.W., W. M. M. Kirby, J. C. Sherirs, 
and Turck, M. 1966. Antibiotic 
susceptibility testing by standard single 
disk method. Am. J. Clin. Pathol. 
45:433-496.  

Bilsel, Y., D. Bugra , S. Yamaner, T. Bulut,  
U. Cevikbas, and Turkoglu, U. 2002. 
Could honey have a place in colitis 
therapy? Effects of honey, prednisolone, 
and disulfiram on inflammation, nitric 
oxide, and free radical formation. Dig 
Surg. 19:306 311. 

Cappuccino, J.G., and Sherman, N.1995. 
Microbiology lab manual.USA, 
Benjamin-Cummings Publishing 
Company: 477. 

Ceyhan, N., and Ugar, A. 2001.  
Investigation of in vitro antimicrobial 
activity of honey. RivBiol/Biol Forum. 
94:363 372. 

Chute, R.K., N.G. Deogade and Kawale,M.  
2010. Antimicrobial activity of Indian 
honey against clinical Isolates. Asiatic 
J. Biotech. Res. 1: 35-38. 

Coates, A., Y. Hu, R. Bax, and Page, 
C.2002.  The future challenges facing 
the developement of new antimicrobial 
drugs. Nat Rev Drug Discov.1:895-910. 

Cooper, R.A. 2008. Using honey to inhibit 
wound pathogens. Nurs Times. 104(3): 
46-49. 

Cooper, R.A., P.C. Molan, and Harding, 
K.G. 1999. Antibacterial activity of 
honey against strains of  Staphylococcus 
aureus from infected wounds. J R Soc 
Med. 92(6):283 285. 

Cooper, R.A., P.C. Molan, and K.G. 
Harding, 2002. The sensitivity to honey 
of Gram- positive cocciofclinical 
significance isolated from wounds. J 
Appl Microbiol 93: 857-863 

Dunford, C., R. Cooper, and Molan P. 2000. 
Using honey as a dressing for infected 
skin lesions. Nurs Times. 96 (14): 7-9.  

Frankel, S., G.E. Robinson, and Berenbaum, 
M.R. 1998. Antioxidant capacity and 
correlated characteristics of 14 unifloral 
honeys. J Apic Res. 37: 27-31. 

George, N.M., and Cutting, K.F. 2007. 
Antibacterial Honey (Medihoney): in-
vitro Activity Against Clinical Isolates 
of MRSA, VRE, and Other 
Multiresistant Gram-negative 
Organisms Including 
Pseudomonas:228-231. 

Hegazi, A.G. , 2011. Antimicrobial Activity 
of Different Egyptian Honeys as 
Comparison of Saudi Arabia Honey. 
Res. J. Microbiol. 6(5):488-495.  

Hegazi, A.G., and Fyrouz, M.A.A. 2012. 
Antimicrobial activity of different Saudi 
Arabia Honeys.Glob. Veterinaria 
9(1):53-59.  

Hern, T.T., A.R. Rosliza, H.G. Siew, 
S.H.Ahmad, A.H. Siti, A.S.Siti, and  
Kirnpal-Kaur, B.S. 2009. The 
antibacterial properties of Malaysian 
tualang honey against wound and 
enteric microorganisms in comparison 
to manuka honey. BMC 
Complementary Altern. Med. 9:34. Doi: 
10.1186/1472-6882-9-34. 

Koneman, W.E., D.S. Allen, M.W. Janda, 
C.P. Scherchenberger, and Winn, W.C. 
1992. Color atlas and text book of 
diagnostic microbiology. 4th edition. JB 
Lippincott company; Antimicrobial 
susceptibility testing; pp. 624, 629, 637. 

Kwakman,P.H.S.,  P.C. Johannes, Van den 
Akker, Gu¨c. Ahmet, lu¨ ,A.   Hamid,  
J.M. Binnekade, Leonie de Boer, B. 
Laura, P. Frederique, M. Pauline, Anje 
A. te Velde, M. J. E. Christina, 
Vandenbroucke-Grauls, J. Marcus, 
Schultz, and Sebastian A. J. Zaat. 2008. 
Medical-Grade Honey Kills Antibiotic-
Resistant Bacteria In Vitro and 



Int.J.Curr.Microbiol.App.Sci (2014) 3(10) 1015-1025   

1025

 
Eradicates Skin Colonization. Clinical 
Infectious Diseases. 46(11):1677-82 . 

Kwakman, P., te A. Velde, L. de Boer, D. 
Speijer, C. Vandenbroucke-Grauls and 
Zaat,S.  2010. How honey kills bacteria 
FASEB J. 24: 2576-2582. 

Lusby, P.E., A.L. Coombes and 
Wilkinson,J.M. 2005. Bactericidal 
Activity of Different Honeys against 
pathogenic bacteria. Arch Med 
Res.36:464 7.  

Mackie, and McCartney ,1996. Practical 
medical microbiology. International 
student 14th edition New York. Church 
Livingston.  

Mathews, K.A., and Binnington AG. 2002. 
Management of wounds using honey. 
Compend Contin Educ Vet Pract. 
24:53 61. 

Minisha, D.M.,and Shyamapada, M. 2011. 
Honey: its medicinal property and 
antibacterial activity. Asian Pacif. J. 
Trop. Biomed. pp. 154-160.  

Mohammed,R.D., F.Kamran, S. Jalal, D.S. 
Jalil, R.V. Mohammed, and  
Nasermaheri-sis. 2008. Evaluation 
antibacterial activity of the Iranian 
honey through MIC method on some 
dermal and intestinal pathogenic 
bacteria. J. Anim. Vet. Adv. 7(4):409-
412.  

Mohapatra, D.P., V.Thakur , and Brar, S.K. 
2011. Antibacterial efficacy of raw and 
processed honey. Biotechnology 
Research International;1-6  

Molan, P.C. 1992. The antibacterial activity 
of honey. Bee world 73:5-28.  

Molan, P.C., and Cooper, R.A. 2000. Honey 
and sugar as a dressing for wounds and 
ulcers. Trop. Doct. 30:249-250.  

Molan, P.C., and Russell, K.M. 1988. Non-
peroxide antibacterial activity in some 
New Zealand honeys. J. Apic. Res. 
27(1):62-67.  

Nzeako, B.C., and Hamdi, J.2000. 
Antimicrobial potential of honey on 

some microbial isolates. SQU J Sci Res 
Med Sci. 2:75 79. 

Osata, M.S., S.G. Reddy, and Graham, 
D.Y.1999. Osmotic effect of honey on 
growth and viability of Helicobacter 
pylori. Dig Dis Sci. 44:462 464. 

Patricia, E., Lusby, L. Alexandra, Coombes, 
and Jenny, M.2005. Wilkinson 
Bactericidal Activity of different 
Honeys against Pathogenic Bacteria. 
Archives of Medical Research. 36: 464
467 

Paul, I., 2007. Archives of Pediatrics and  
Adolescent Medicine

 

Postmes, T., A.E.Van den Bogaard, Hazen, 
M. 1993. Honey for wounds, ulcers, and 
skin graft preservation. Lancet 
341(8847):756-75 

Quadri, K.H., and Huraib, S.O.1999. 
Manuka honey for central vein catheter 
exit site care. Semin Dial. 12:397 398. 

Subrahmanyam, M.,1998. A prospective 
randomised clinical and histological 
study of superficial burn wound healing 
with honey and silver sulfadiazine 
Burns 24(2):157 161 

Subrahmanyam, M., A. Hemmady, and 
Pawar, S.G .2001. Antibacterial activity 
of honey on bacteria isolatedfrom 
wounds. Ann Burns Fire Disasters. 14: 
198-201 

Taormina, P.J., B.A. Niemira, and Beuchat, 
L.R.2001. Inhibitory activity of honey 
against foodborne pathogens as 
influenced by the presence of hydrogen 
peroxide and level of antioxidant power. 
Int J Food Microbiol. 69:217 225. 

Willinson, J.M., and Cavanagh, H.M. 2005. 
Antibacterial activity of 13 honeys 
against E. coli and Pseudomonas 
aeruginosa. J Med Food. 8: 100-103. 

Zainol, M.I., K.M.Yusoff , and Yusof, 
M.Y.M. 2013. Antibacterial activity of 
selected Malaysian honey. BMC 
Complementary and Alternative 
Medicine,13: 129. 


