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Abstract: Honey is among many of the natural products that have been used to treat various aliments such as
burns and ulcers since ancient times. Honey is also applied to treat burns based on research carried out earlier.
In Guyana, honey is mainly used for coughs and colds. This research was carried out during the year 2006-2007
to investigate the anti-fungal and antibacterial action of honey produced by African sculata obtained in
Guyana against Escherichia coli, Pseudomonas species, Staphylococcus  aureus and Candida albicans, a
fungus. Biochemical analysis of honey depends on the plant species on which the bees forage confirms to the
earlier works (White, et al., 1962). The present studies indicate strongly that the honey in pure form (with out
dilution), was effective against bacteria: Pseudomonas aeruginosa, Eschericha coli and Staphylococcus
aureus using the disk diffusion technique. However, the disk diffusion method had negative effect on the
fungus Candida albicans. The results were conclusively substantiated by ANOVA analysis where the data
was found to be highly significant at probability level of 0.05.
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INTRODUCTION Raw and unprocessed honey is a type valued for its

Honey is an organic substance that is produced from
many different floral sources. Pollen from flowers are
collected by honeybees and taken back to their nest.
When the nectar enters the stomach of bee, it immediately
becomes honey. Enzymes from the head gland called
diastase-invertase and enzyme from the thoracic gland
(glucose oxidase), mixed with the nectar in order to
enhance the flavour of honey [1].

Honey has been used for its medicinal properties in
many cultures, since in ancient times. Work carried out by
Molan [2] reported that honey is becoming accepted as a
reputable and effective therapeutic agent by practitioners
of convectional medicine and by the general public. In
today’s society, it is still being used and is slowly
replacing some of the artificial products used to treat
human. According to Bangroo and co- workers, [3],
despite the recent advances in antimicrobial activities of
artificial products, none has eliminated the problem of
infection. In some countries, honey is used as an
antiseptic therapeutic agent for treatment of burns, ulcers
and other wounds [3].

nutrient and medicinal properties. Honey contains as
much as eight substances that are important to good
nutrient in human. It is a sweet viscous liquid that has
high enzyme content. Honey also contains proteins,
carbohydrates, hormones, organic acids and antimicrobial
and antibiotic properties. 

The composition of honey varies according to the
plant species on which the bee forages, but the main
constituents are the same in all honeys [4]. Honey
consists mainly of carbohydrates of which glucose and
fructose are most abundant. These two sugars strongly
attract water and as such honey when applied to wounds,
absorb water, drying it out so that the growth of bacteria
and fungi are inhibited (these micro-organisms thrive in
moist environment). Secondly raw honey contains enzyme
called glucose oxidase that, when combined with water,
produces hydrogen peroxide [5], a mild antiseptic. In
addition, honey also contains antioxidants and flavonoids
that may function as antibacterial agents. The mineral and
vitamin content of honey is very low (about 0.02% of its
weight) and given the low consumption of honey, it thus
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have no significant nutritional benefit to man. The pH of MATERIALS AND METHODS
honey is low and ranges from 3.2 to 4.5 with the most
predominant one being gluconic acid. The honey was obtained from Linden High way in

These properties of honey are well established. Georgetown (Guyana) and subjected to biochemical
Undiluted honey inhibits the growth of bacteria such as analysis. The analytical work was carried out at the
Staphylococcus aureus, certain gut pathogens and fungi Guyana Sugar Corporation Central Laboratory. Following
such  as Candida  albicans  [6].  At  a  concentration  of parameters  were  analyzed  using  the  standard
30-50%, honey has been shown to be superior to certain techniques [13].
conventional antibiotics in treating urinary tract infections pH, moisture content, electrical conductivity, ash
[7]. The exact mechanism of the anti-microbial effect of content, acidity, reducing sugars, sucrose and nutrients
honey remains obscure. Low pH, osmotic disruption of (potassium, iron, zinc, magnesium, copper and
pathogens and the presence of bactericidal substances, manganese).
collectively called inhibine may all play a part. Antimicrobial disc diffusion suspecting tests were

Honey has been reported to be effective in the carried out. The technique involves using disk diffusion
healing of infected postoperative wounds [8]. It has also susceptibility testing where disks from both the pure and
been reported to inhibit the growth of a lot of bacteria diluted honey as well as the antibiotic disk erythromycin
such as Bacillus cereus, Staphylococcus aureus, (control) were impregnated onto the surface of the
Salmonella dublin and Shigella dysenteriae [9, 10]. It has Mueller Hinton agar. At areas where the concentration of
also been reported to inhibit the growth of anaerobic both the diluted and undiluted honey were sufficient to
bacteriodes [11]. prevent bacterial growth, a distinct margin known as the

The evidence for the existence of other antibacterial inhibition zone [14] can be seen. Similarly, if the organism
factors is mainly that the peroxide-generating system does tested has no resistance to the antibiotic disk impregnated
not account for all of the observed antibacterial activity, on agar surface then as the antibiotic diffused from the
but there have also been some reports of isolation of disk an inhibition zone is formed around the disk.
antibacterial substances from honey that are not Treatment of each bacterium as well as the fungus
hydrogen peroxide. Furthermore, it has been found that Candida albicans was administered using concentrations
heating honey, which inactivates the glucose oxidase, of 50%, 25% and 1%. In addition, both the diluted and
causes loss of activity against some species whilst it is undiluted form of the honey was directly applied to the
retained against others [12]. Although the stability of the growth  population  of  bacteria  and  the  fungus.
enzyme varies in different honey, there have been reports Candida  BCG  Agar  culture  media  was  used  for
of honey with stability well in excess of this variation, Candida albicans.
showing that there must be an additional antibacterial All the Petri dishes (with replications) were
factor involved. The most direct evidence for the inoculated with respective bacterium and fungus which
existence of non-peroxide antibacterial factors in honey is were isolated from pure cultures. The various
seen in the reports of activity persisting in honeys treated concentrations (pure, 50%, 25% and 1%) of honey disks
with catalase to remove the hydrogen peroxide activity. were placed on the surface of agar. An antibiotic control

The  purpose  o f  this  study  was  to  investigate  the disk, erythromycin was also inserted onto the surface of
anti-fungal  and  antibacterial  action of honey produced agar. The inoculated plates were incubated for twenty
by African sculata obtained in Guyana, against four hours at 37°C. Each plate was then observed
Escherichia coli, Pseudomonas  species, Staphylococcus accordingly for any inhibition zones. Inhibition zones
aureus (bacteria)   and   Candida   albicans   (fungus). present were measured in diameters using a ruler. The
This  research   had  stem  from  the  rapid  use  of  honey growth of colonies was also estimated for each plate.
that was utilized for cough and colds. As such the In another set of experiments, 1 ml of pure honey was
researcher aim was to find out what in honey was applied to the growing population of the organisms
responsible  for  its  effective  antimicrobial  and anti mentioned above. One of each Petri-dish with growing
fungal activities.  The  experiment was taken up using microorganism was left untreated and was used as a
pure natural honey rather than commercially processed control. The treatment was done in triplicate. Before each
and strained honey which loses up to half its original treatment, the colonies of all of the tested organisms were
vitamin content. counted using population estimation charts.
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RESULTS AND DISCUSSION effective against twenty one bacteria and two fungi. Also,

According to research earlier carried out honey has that of erythromycin control, it was found to have a
the following average composition [4]. greater inhibition zone than the antibiotic zone of

The biochemical properties of honey are listed above inhibition.
in table which confirms to the research earlier carried out The antimicrobial activity of 25% solution of honey
honey [4]. Honey is produced from different floral sources had no effect on the various bacteria tested. According to
and as such its composition depends on the substrates literature, at a concentration of 30-50%, honey has been
that are utilized from plants and bees [4]. The chemical shown to be superior to certain convectional antibiotics.
parameters obtained showed that honey is acidic and Conversely, this was not the same for Candida albicans.
because of its acidic environment there is no development Research showed that pure honey suppressed fungi but
of harmful microorganism that survive well in honey called when diluted to 50% and 30%, the honey lost efficacy
sugar tolerant yeast, mostly belonging to the genera against the fungi [18]. Similarly, 1% honey concentration
Saccharomyces and Zygosaccharomyces [15]. Most of had no effect on the organisms tested.
the solutes (Bricks) found in honey are carbohydrates and The effect of honey on the growth population of each
the sensitive analytical separation techniques having tested microorganisms showed that honey can have both
revealed honey to be a highly complex mixture of sugars, bacteriostatic and bactericidal activity [19]. When honey
most of which are in the immediately digestible form in the was  applied  directly  to   the   growing   populations   of
small intestine [4]. According to the research, many of P. aeruginosa, E. coli, S. aureus and C. albicans, the
these sugars are found in the nectar but are formed during population was inhibited. It was found that after separate
the ripening and storage effects of bee enzymes and the treatment with 1ml of pure honey and 1ml of 50% diluted
acids of the honey [16].In addition, the most predominant honey, the growth population of each plate was
substances in honey are gluconic acid and the reducing prevented and reduced. Analysis of this data
sugars (fructose and glucose) are the major sugars.The corresponded with that of literature where it can be seen
composition of honey also contains various elements with that both   forms   honey   can   affect   bacteria   but  not
the exception of zinc. This metal is very toxic and once C. albicans [18]. From the experiment, it was found that
present in the nectar can be poisonous to the bees. when honey is diluted there is an increase in the pH of the
However, iron was found to be most abundant among the solution due to the high pH of water. Thus, the acidity of
various elements detected. honey will be reduced and also its antimicrobial strength

The bacteria used during experiment were both gram will decreased against pathogenic microorganisms.
positive and gram negative organisms. Each organism According to literature, it was found that in undiluted
tested was analyzed separately and the comparison was honey the acidity is a significant antibacterial factor but
carried out to determine against which organism is honey if the honey is diluted, the pH will not be so low and the
most effective. After treatment with pure honey it was acidity of honey may not be an effective inhibitor of many
observed that the undiluted honey was most effective species of bacteria [19].
against E. coli whereas 50 % dilution was most effective
against P. aeruginosa.

At concentrations of 50% solution of honey, it was
found that  Pseudomonas   aeruginosa   and  Escherichia
coli were inhibited. However, this concentration was  not
effective  against Staphylococcus aureus and Candida
albicans. However, all three of the bacteria were inhibited
by the pure honey but the fungus growth population was
only affected when the pure form of the honey was
directly applied. This shows that honey can be used as an
antimicrobial agent. The data obtained can be supported
by earlier works of Wahdan and co-workers [17] where
they did a comparative study on honey and syrup and Graph 1: Effect of diiferent concentration of honey on
found that honey because of its high sugar content was microbes

when the inhibition zone of pure honey was compared to
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The graph above shows the different concentrations
of honey on each microorganism and the zones of
inhibition formed.

Pseudomonas aeruginosa (P)
Escherichia coli (E)
Staphylococcus aureus (S)
Candida albicans (c)
The graph above indicates the effect of honey on
each bacterium.
Pure honey was more effective on bacteria but the
difference is not significant. 
Diluted honey was more effective on P. aerginosa
Diluted honey was only effective at 50 %
concentration.
C. albicans was not affected by honey disc diffusion
method.

Table 1: Chemical properties of honey (Mean ± SD) 

Parameters Mean ± SD

pH 4.89±0.26
EC w (ms) 0.01±0.01
Brix 78.30±0.72
Water % 21.60±0.78
Sulphated Ash % 1.00±0.00
Acidity 3.17±1.53
Reducing sugar % (after inversion) 63.68±0.72
Reducing sugar % (before inversion) 67.9±1.390
Sucrose % 4.22±0.66
K (ppm) 23.0±6.68
Fe (ppm) 12.11± 3.37
Zn (ppm) 0.00±0.00
Mg (ppm) 2.85±0.67
Cu (ppm) 0.32±0.24
Mn (ppm) 2.36±1.23

Table 2 Effect of honey concentrations on the tested microorganisms

Honey Concentration (Inhibition Zone Mm)
--------------------------------------------------------------------------

Species Pure 50% 25% 1%

P. aeruginosa 18.74±5.30 16.44±1.67 0 0
E. coli 20.22±6.20 14.22±2.11 0 0
S. aureus 17.71±3.34 0 0 0
C. albicans 0 0 0 0

*Impact was measured in diameter of inhibition zones (mm) (mean + SD)

Table 3: ANOVA analysis: two way factor analysis: both rows and columns

F-calculated value F-critical value

Rows (P. aeruginosa, E. coli, S. aureus) 1.29 5.14
Columns (concentration of honey) 13.80 4.76

Table 4: ANOVA analysis: Single factor analysis: column only

F-calculated value F- critical value

P. aeruginosa 484.55 2.9
E. coli 283.60 2.9
S. aureus 435.00 2.9

Analysis according to rows in table 3 shows that the
effect  of  honey  on  the  tested  organisms was similar
and  thus  insignificant.  This  was based on statistical
data obtained which showed that at 0.05 probability level,
the F-critical value was greater than the F-calculated
value. Further, ANOVA analysis of the column showed
that the F-calculated value was greater than the F-critical
value at probability level 0.05. As a result, this indicates
that the effect of honey was highly significant against
bacteria.

There were significant differences of the antimicrobial
activity of honey against each bacterium. In each case the
statistical data obtained showed that the F-calculated
value was always greater than the F-critical value at 0.05
probability level. Hence, the different dilutions of honey
had  significantly  different  effect  on  the  size of
inhibition zone.

Further, honey was cultured for any form of
pathogenic microorganism but none was found. In
addition, ghee was combined with honey to determine if
its antimicrobial activity would increase but results
obtained were negative since no inhibition zones were
formed. The disadvantage of such a combination was due
to the fact the honey is a viscous liquid and ghee is fat
soluble. This may require further investigation for better
refined techniques to overcome such difficulties. 

CONCLUSION

Based on research  conducted, this study showed
that honey in its most concentrated form is very effective
against pathogenic organisms. In some cases diluted
honey up to 50% produces  the same effect. Further, since
honey is a cheap, easily available and also a non-toxic
antimicrobial agent due to its properties, it can be very
effectively used for medical purposes.

ACKNOWLEDGEMENT

The authors express gratitude to Faculty of Natural
Sciences (University of Guyana), St. Joseph Mercy
Hospital and Central Laboratory, Guyana Sugar
Corporation Inc for the facilities and support rendered.



World J. Dairy & Food Sci., 4 (1): 73-77, 2009

77

REFERENCES 11. Elbagoury, E. and S. Rasomy, 1993. Antibacterial

1. Stone, R.H. and. A.B. Cozen, 1958. Biology for Egypt. Dent. J., 39(1): 381-386. 
Tropical Schools,  First Edition, Longmans, Green 12. Efem, S.E., K.T. Udoh and C.I. Iwara, 1992. The
and Co. Ltd., Great Britain. antimicrobial spectrum of honey and its clinical

2. Molan,   P.C., 1999.    The    role     of    honey    in significance. Infection. 20: 227-9.
the management   of   wounds.   J.   Wound   Care, 13. Horwitz, W., 2000. Offiicial methods of Analysis of
8(8): 423-426. AOAC International. AOAC International, USA.

3. Bangroo, A.K., R. Khatri and S. Chauhan, 2005. 14. Bauer, A.W. and W.M.M. Kirby, 1959. Single disc
Honey dressing in pediatric burns. J. Indian. antibiotic sensitivity testing of Staphylococci, Arch

4. White,  W.J.,    L.M.    Reithof,    H.M.   Subers  and Intern Med 104: 208-216.
I. Kushnir,  1962.  Composition  of  American 15. Dustmann, J.H., 1979. Antibacterial effect of honey.
Honeys. U.S. Dept. of Agriculture Technical bulletin Apicata 14: 7-11.
1261. 16. Echazarreta, C.M., 1996. Medicinal uses of honey

5. Majno, G., 1975. The Healing Hand. Man and Wound Yuctan ltd., Mexico.
in the Ancient World. Harvard University Press 17. Wahdan, M.R., 1998. Comparison of Honey and
Cambridge, Massachusetts. Sugar syrup. Revista di Biologia, 97(3): 315-320.

6. Obeseiki-Ebor, E.E. and T.C. Afonya, 1984. In-vitro 18. Gill, G.V., 1984. Modern drug therapy: antibiotics.
evaluation of the anti-candidiasis activity of honey Medicine Digest, Vol. 10: 13-21.
distillate (HY-1) compared with that of some 19. Snell, T.J.S., D.R.J. Brown and P.S. Gardener, 1984.
antimycotic agents. J. Pharm Pharmacol., 36: 283-4. Comparison of results from two antibiotic

7. Molan, P.C., 1992. The antibacterial activity of honey: susceptibility testing trials that formed part of the UK
the nature of the antibacterial activity. J. Bee. World, National External microbiology Quantity Assessment
73: 5-28. Scheme. J. Clin. Pathol., pp: 37. 

8. Al-waili, N.S. and K.Y. Saloom, 1999. Effect of topical
honey on postoperative Wound infection due to
gram positive and gram negative. 

9. El-Sukhon, S.N., N. Abu-Harfeil and A.K. Sallal, 1994.
Effects of honey on Bacterial Growth and Spore
Germination. J. Food Prot., 57(10): 918-920.

10. Ceyhan, N. and A. Ugar, 2001. Investigation into in
vitro antimicrobial activity of honey. Revista di
Biologia, 94(2): 363-371.

action of Manuka honey on Anaerobic Bacteriodes.


