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Abstract

Background: Honey exhibits antimicrobial activities against a wide range of bacteria
in different milieu. Objective: To determine the antibacterial effect of Nigerian honey
types on selected bacterial isolates; Staphylococcus aureus and Escherichia coli. For
this reason raw and commercial honey samples were investigated. Methods: Two honey
samples were used in this study sourced from two different institutions: raw (sunshine)
and commercial (shoprite; Labsan) honey. They were tested on clinically selected Gram-
positive and Gram-negative bacterial isolates: Staphylococcus aureus and Escherichia coli
respectively. Results: The honey samples examined were effective in inhibiting the growth
of the test bacteria and the inhibitory effects were found to be superior from sunshine honey
on Staphylococcus aureus. Among the selected bacteria used in this assay, Staphylococcus
aureus was the most susceptible to the honey samples used and sunshine (raw) honey was
found more effective. Conclusion: The Nigerian honey types used in this study were found

to be alternative natural antibiotic to conventional synthetic antibiotics.
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Introduction

Infections and other health related problems
have been of great concern to human beings
and chemotherapy is the main approach in the
treatment of such conditions. Investigation into
the microbial flora of human began in the late
19th century and since then; improvements
in techniques have facilitated the recovery,
identification and enumeration of a wide variety of
microbial species. Most wounds support relatively
stable polymicrobial communities' often without
signs of clinical infection. However, potential
pathogens may be present and the delicate balance
between colonized wound and an infected wound
depends on the interplay of complex host and
microbial influences. The development of wound
and other bacterial infections has deleterious effect
on patients by causing increased pain, discomfort,
inconveniences and can lead to life threatening
conditions or even death. Major challenges
encountered with antibiotics in clinical use are
resistance to antibiotics which leads eventually
to failure of the treatment. Infectious diseases
are known to be treated with herbal remedies

throughout the history of mankind; even today,
natural substances continue to play a major role
in primary health care as therapeutic remedies
in many developing countries'. Over the years,
there have been reports of the production of more
potent antibiotics e.g. third and fourth generation
of cephalosporin by pharmaceutical companies
which are not readily available and expensive.
Problems of wvarious antibiotics include low
efficacy, side effect which has led investigations
into natural and potent antibacterial seeming to be
the right step to take. The invasion of pathogenic
organism is on the rise as a result, effects are been
made to develop antibacterial agent from natural
sources for better therapeutic effect.

The therapies have drawn the interest of both public
and medicinal communities. Current research has
been focused on herbal and aromatherapy product.
However, a number of their product such as honey
has shown therapeutic promise. Honey was used
to treat infected wound as long as 2000 years ago
before bacteria were discovered to be the cause of
infection. More recently, honey has been reported
to have an inhibitory effect to around 60 species of
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bacterial including aerobes and anaerobes, Gram
positive and Gram negative. The current prevalence
of the therapeutic use of ancient remedies, include
honey committee on science and technology. The
healing effect of honey could be due to various
physical and chemical properties’ and the floral
source has been reported to play a major role in its
biological properties®.

Methods

Source of honey samples: The honey samples
used were sourced from two (2) different sources;
Sunshine honey obtained from Ministry of
Agriculture, Akure, Ondo State and Labsan honey
bought from Shoprite Mall Akure, Ondo State
(Table 1).

Table 1: Sources of honey samples used in the
study

FLORAL
SI. No. LOCATION SOURCE
Sunshine honey from Ministry of
L Agriculture, Akure, Multifloral
Ondo State
Labsan honey from Ogun State,
2 bought in Shoprite, Multifloral

Akure, Ondo State

Bacteria Isolates used and their sources: The test
bacteria used were clinical Staphylococcus aureus
and Escherichia coli. They were obtained from
Microbiology Laboratory of Federal University of
Technology, Akure Ondo State.

Antibiotic sensitivity of the selected bacteria
isolates: This was done using disc diffusion method
according to*. Standard inoculum of 24 hours
broth was spread on Mueller — Hinton agar using
sterile swab in triplicate. The plates were dried
before placing the antibiotic disc at equidistance.
The plates were incubated for 24 hrs at 37°C and
diameter of zone of inhibition was measured and
recorded.

Antibacterial assay of the honey types used: The
antibacterial activities of the honey samples used
on the selected test bacteria was done using agar
well diffusion method according to’. A 0.1ml of
each of the standard inocula was withdrawn with
micropipette into a prepared plate of Mueller —
Hinton agar and spread on the agar plate using
a spreader. The plates were allowed to dry for
30mins after which a sterile cork borer (4 mm in
diameter) was used to bore 7 wells in each plate,

0. Iml of the local honey was introduced each into
three of the wells on one side and 0.1ml of the
control antibiotics was introduced into another set
of three wells on the other side, sterile distilled
water (0.1ml) was introduced in the 7" well in the
middle. Another assay was set up using Labsan
honey and the corresponding antibiotic as control.
The plates were then incubated at 37°C for 24h.
Clear zones of inhibition were measured showing
antibacterial activity of the different honeys on the
test bacteria.

Statistical Analysis: All experiments were done
in triplicates. Mean, Standard deviation were
calculated for all data using Descriptive Statistics,
all data obtained were subjected to one way analysis
of variance (ANOVA) using Minitab software
and Difference between means was determined
by Least Significance Difference (LSD) Test at
p=0.05.

Results

Antibiotic Sensitivity of Selected Bacteria
Isolates: The results of antibiotic sensitivity
of the selected bacteria showed that they
displayed multi- antibiotic resistance to common
antibiotics. Staphylococcus aureus was resistant to
Norfloxacin, Amoxil, Streptomycin, Erythromycin
and Ampiclox while the most sensitive antibiotic is
Gentamycin (21.50mm) and the least are Ciproflox
and Rifampicin (17.00mm) each (Table 2a). The
second test isolate was Escherichia coli, resistant
to all the antibiotics except Chloramphenicol
(28.50mm), Ciprofloxacin (19.50mm), Gentamicin
(17.50mm), Sparfloxacin (16.00mm) and Tarivid
(4.50mm) (Table 2b).

Antibacterial activities of honey samples on
selected bacteria isolate: All the two honey
samples used in this study exerted varying degrees
of growth inhibition of the selected test bacteria.
The two honey samples; Sunshine and Labsan
exerted the highest growth inhibitory activity on
Staphylococcus aureus (26.50mm) and (20.83mm)
respectively, (Figure 1a) compared to Escherichia
coli; Sunshine and Labsan honey inhibitory
activity (23.50mm) and (19.50mm) respectively
(Figure 1b). On comparing the growth inhibition
mediated by individual honey samples with
the control antibiotics; Chloramphenicol and
Gentamycin, it was observed that the antibiotics
showed a little higher growth inhibition on the
selected test bacteria than the honey samples (Fig.
la and 1b).

{ 66 )



https://ijhhsfimaweb.info/index.php/IJHHS

International Journal of Human and Health Sciences Vol. 08 No. 01 January’24

Table 2a: Antibiotic Sensitivity Test for
Staphylococcus aureus
Zone of
SI. No. Antibiotics Code (mceg) inhibition
(mm)
1. Ciprofloxacin CPX (10) 17.00
2. Norfloxacin NB (10) 0.00
3. Gentamycin CN (10) 21.50
4. Amoxil AML (20) 0.00
S. Streptomycin S (30) 0.00
6. Rifampicin RD (20) 17.00
7. Erythromycin E (30) 0.00
8. Chloramphenicol CH (30) 18.00
9. Ampicloxin APX (20) 0.00
10. Levofloxacin LEV (20) 19.50

Source: Optun Laboratories Nigeria Ltd.

Table 2b: Antibiotic Sensitivity Test for
Escherichia coli

Zone of inhibition

SI. No. Antibiotics Code (pg) (o)
1. Septrin SXT (30) 0.00
2. Chloramphenicol CH (30) 28.50
3. Sparfloxacin SP (30) 16.00
4. Ciprofloxacin CPX (30) 19.50
5. Amoxacillin AM (30) 0.00
6. Augmentin AU (10) 0.00
7. Gentamycin CN (30) 17.50
8. Pefloxacin PEF (30) 0.00
9. Tarivid OFX (10) 4.50
10. Streptomycin S (30) 0.00
Source: Maxicare Medical Laboratory Nigeria
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Figure 1a: Antibacterial activity of Sunshine and
Labsan honey on Staphylococcus aureus.
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Figure 1b: Antibacterial activity of Sunshine and
Labsan honey on Escherichia coli.

Discussion

The two honey samples used in this study inhibited
the growth of the selected bacteria isolates. They
showed varied antibacterial activities on the test
bacteria. This result is an indication that honey
can be a potential treatment for diseases caused
by Staphylococcus aureus and Escherichia coli®.
The antibacterial activity exerted by honey on the
selected test bacteria in this study is in agreement
with the findings of Adebolu’ that pure honey
has bactericidal activity against Escherichia coli.
In this study, only undiluted or raw (Sunshine)
honey (100% concentration) displayed greater
antibacterial activities. This is in agreement with
Sharma et al.® and Ahmadi-Motamayel et al.’.
The reduction in antibacterial activity recorded
with commercial (Labsan) honey in this study
is in agreement with the work of Chen et al.'’.
The observation that Gram-positive bacteria
like Staphylococcus aureus are more susceptible
to honey than their Gram-negative counterpart
disagrees with report of Al Naama!' that Gram-
negative bacteria showed increased susceptibility
to honey than Gram positive bacteria in their study.
The high susceptibility of Gram positive bacteria
might be as a result of the high percentage of the
peptidoglycan layer of the cell wall as compared
to the low percentage found in the cell wall of
Gram-negative bacteria. The result of this study
agrees with previous report of honey completely
inhibited major wound infectious pathogens
such as Staphylococcus aureus'>". Our results,
however, agree with the report of Sohaimy et
al.'" and Almasaudi et al."” that S. aureus is the
most susceptible bacterial species to the honey
they collected from Iraq and Egypt respectively.
Mohapatra et al.' also reported that Staph. aureus
was the most sensitive to all the honey samples
they worked on among the test bacterial strains
they used.
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Conclusion

This study has shown that the antibacterial
activity of the two honey samples used in this
study vary on the selected test bacterial isolates.
For example, honey sample from Sunshine,
Akure was the most effective in inhibiting the
growth of clinical Staphylococcus aureus and
Escherichia coli. These results clearly show
that local honey samples like Sunshine honey
in Nigeria are furnished with a broad spectrum
antibacterial activity on the selected test bacteria.
These findings therefore could be exploited in the
treatment of wounds and other infections caused
by these bacteria as an alternative to conventional

antibiotics especially to which the test bacteria
have developed resistance.

Acknowledgements: The author appreciates
technical assistance from Mr Efe Isinu.

Conflict of interest: The author declares no
conflict of interest.

Source of fund: This research received no
external funding.

Ethical approval: Not applicable.

Author The  author
solely conception, design,
experimentation, data collection and analysis and

Contribution: is

responsible  for

writing manuscript.

References

Pharm Res. 2012;2(2):31-9.

1. Bowler PG, Duerden BI, Armstrong DG. Wound 9. Ahmadi-Motamayel F, Hendi SS, Alikhani MY,
microbiology and associated approaches to wound Khamverdi Z. Antibacterial activity of honey on
management. Clin Microbiol Rev. 2001;14(2):244- cariogenic bacteria. J Dent (Tehran). 2013;10(1):10-
69. 5.

2. Albaridi NA. Antibacterial Potency of Honey. Int J  10. Chen C, Campbell LT, Blair SE, Carter DA. The effect
Microbiol. 2019;2019:2464507. of standard heat and filtration processing procedures

3. Molan PC. Re-introducing honey in the management on antimicrobial activity and hydrogen peroxide
of wounds and ulcers — theory and practice. Ostomy levels in honey. Front Microbiol. 2012;3:265.
Wound Manage. 2002;48(11):28-40. 11. Al Naama RT. Evalution of in vitro inhibitory effect

4. Cheesbrough M. Microbiological Test. In: District of honey on some microbial isolate. J Bacteriol Res.
Laboratory Practice in Tropical Countries. Part 2. 2nd 2009;1(6):64-7.
ed. Cambridge, UK: Cambridge University Press; 12. Yilmaz AC, Aygin D. Honey dressing in wound
2006. p.1-266. treatment: a systematic review. Complement Ther

5. Saxena$S, Gautam S, Sharma A. Physical, biochemical Med. 2020;51:102388.
and antioxidant properties of some Indian honeys. 13. Cooper R. Honey for wound care in the 21st century.
Food Chem. 2010;118(2):391-7. J Wound Care. 2016;25(9):544-52.

6. George NM, Cutting KF. Antibacterial Honey 14. Sohaimy SA, Masry SHD, Mohamed G, Rashad
(Medihoney™): in-vitro activity against clinical H. Evaluation of functional properties of local and
isolates of MRSA, VRE, and Other multiresistant imported honey in Egypt. Am Eurasian J Agric
gram-negative organisms including Pseudomonas Environ Sci. 2015;15(6):1147-54.
aeruginosa. Wounds. 2007;19(9):231-6. 15. Almasaudi SB, Al-Nahari AAM, Abd EIl-Ghany

7. Adebolu TT. Effects of natural honey on local isolates ESM, Barbour E, Al Muhayawi SM, Al-Jaouni
of diarrhoea causing bacteria in Southwestern, S, et al. Antimicrobial effect of different types of
Nigeria. Afr J Biotech. 2005;4(10):1172-4. honey on Staphylococcus aureus. Saudi J Biol Sci.

8. Sharma N, Negi S, Kumar A, Patil S, Kumar A. 2017;24(6):1255-61.

Comparative antimicrobial potential of raw and 16. Mohapatra DP, Thakur V, Brar SK. Antibacterial
commercial honey against various bacteria isolated efficacy of raw and processed honey. Biotechnol Res
from wound and throat samples. Asian J Biochem Int. 2011;2011:917505.

{ 68 )

—2° J


https://ijhhsfimaweb.info/index.php/IJHHS

