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Abstract: 

Background: Bacterial resistance toantibiotics is  increasing globally and of notable challenge to infection 
disease controllers therefore a search for alternative treatment.Honeyis a substance broadly usedno longer 
as food but a therapeytic agent because of it’s anti-microbial properties. Objective: The present study is 
aimed to evaluate the in-vitro activity of crude and processed honey on few bacteria associated with upper 
respiratory tract infections. A total of 20 Bacteria isolate collected from the Medical Microbiology Unit of 
Jos University Teaching Hospital had been used for this study. The isolates comprise of Klebsiella 

Pneumoniae 8 (40.0%), Streptococcus Pneumonia 8 (40.0%) and Staphylococcus Aureus 4 (20.0%). The 
antibacterial activity of honey was tested by means of the agar well diffusion technique using specific 
concentrations of honey (40, 60, 80, and 100%) Outcome from Antimicrobial susceptibility testing showed 
that Klebsiella Pneumoniae isolates exhibited sensitivity at all concentrations of crude honeyand showed 
inhibition at 80 & 100 % for processed honeyfollowed by Streptococcus Pneumonia that recorded 
inhibition at 60, 80 and 100% for crude and 100% for processed honey. Staphylococcus aureus was the 
least susceptible as both crude and processed honey recorded activity only at 100% concentration. The 
overall result indicates that crude honey exhibited a higher antimicrobial activity on upper respiratory tract 
infection-causing isolates than the processed honey. The present study has demonstrated that honey has 
some activity on  upper respiratory tract infection bacterial. Therefore honey can be used as an alternative 
antimicrobials for upper respiratory tractinfections.  
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I. INTRODUCTION 

 Growingantimicrobial resistancespaticularly 

antibiotics is of world challenge to healthcare givers 

as they present treatment demanding situations as 

no new group of antibiotics are being produced.[6] 

The non-stoprise in bacteria resistance to most of 

the available antibiotics has brought about the 

search for traditional way of treating illnesses. 

Honey is a  sweet liquid produced by Apis mellifera 

bees from the nectar or secretions of floral.The bees 

can also combine a few particular substances with 

the excretions from plant-sucking insects to form 

honey. [5]Honey has been recognised since ancient 

times as substance that cures ailments because of its 

therapeutic potential.[16The properties that 

contribute to  theantimicrobial effect of honey 

consists ofLow pH, high osmolarity, and enzymatic 

production of hydrogen peroxide[12]Hydrogen 

peroxide is the essential contributor to the 

antimicrobial activity of honey[19]Honey has been 

used for decades as a conventional remedy for 

symptoms associated with upper respiratory tract 

infection (URTI), despitethe fact that clear prooffor 

its effectiveness is unknown.[4] 

 Honey can be used as an alternative 

remedyfor  symptoms of respiratory tract infections, 

in addition to gastrointestinal and cardiovascular 

illnesses, due to the antioxidant, anti-inflammatory, 

antiviral, and antibacterial effects [2] 

Abuelgasim and co-workers—researchers from 

Oxford University Medical College, within the 

United Kingdom—reviewed existing literature to 

evaluate honey’s efficacy in relieving symptoms of 

upper respiratory tract infections together 

withcough frequency and severity anddiscovered 

that honey was superior when compared to the 

usual care.[1] The non-toxicity of honey and its local 

availability confer a valuable gain to the use of 

honey as an alternative antimicrobial.[17]. Althrough 

the history of mankind Infectious illnesses are 

known to be treated with herbal remedies. Natural 

substances have persisted to play a primary role in 

health care mainly in developing countries. [29]A 

great number of the populace in developing 

countries is predicated on natural drug treatment for 

their number one fitness care[29].  Honey consistent 

with research has been stated to have an inhibitory 

effect on over 60 species of bacteria including 

gram-positive and gram-negative bacteria[19]. 

II. MATERIALS and METHOD 

A. Source of Bacterial Isolate 

 The bacterial isolates were obtained from 

the Medical Microbiology Department unit of Jos 

University Teaching Hospital, Plateau State. 

B. Source of Honey 

Two types of honey used for this study were crude 

honey and processed honey. The crude honey was 
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purchased at a bee farm at Vom village while the 

processed honey was bought from Onigbinde stores 

all in Jos Plateau State. 

C. Identification of Test Organisms 

The isolates suspected to be Klebsiella 

Pneumoniae, Streptococcus Pneumoniae, and 

Staphylococcus Aureus collected from the Medical 

Microbiology Department unit of Jos University 

Teaching Hospital were aseptically subcultured 

onto a fresh Nutrient Agar plate and incubated at 

370C for 18 to 24 hoursto obtain a pure colony. The 

following Biochemical Tests were used to identify 

the Bacterial isolates Gram staining, Catalase Test, 

Coagulase Test, Motility Test, Citrate Utilization 

Test, and Optochin disc sensitivity test. 

D. Standardization of Inoculum 

The inoculum was prepared by aseptically 

transferring the test organisms from a fresh culture 

plate into 5ml of 0.95% sterile saline. The 

suspension was shaken to achieve homogenous 

suspensions. The homogenous suspension was later 

adjusted to 0.5 McFarland’s standard.[17]. 

E. Antimicrobial Sensitivity Testing 

The antibacterial activities of crude and processed 

honey were tested usingthe agar well diffusion 

method [Baur, 1966]. A sterile cotton swab was used to 

swab the inoculum by streaking it onto a dried 

Mueller Hinton 100ML agar plate.The plates were 

allowed to dry and wells of 6 mm diameter were 

bored on the inoculated plates using a sterile cork 

borer.The base of each hole was filled with molten  

MH agar to seal the bottom of the plate.An 

automated micropipette was aseptically used to 

transfer l00ul of kinds ofhoneydiluted in sterile 

water at different concentrations of 40%, 60%, and 

80% and net (100%) into labeled wells. The control 

well was filled with l00ul of Ciprofloxacin. The 

plates were incubated at 37°C for 24 hours. 

F. Assessment of the Antimicrobial Potential of the 

Honey Samples 

 The susceptibility of the test organisms was 

indicated by a clear zone of inhibition around the 

wells to which the honey samples were placed and 

the respective zones of inhibition were measured, 

from the underside of the plate using the millimeter 

rule. 

III. RESULTS 

 Table 1.shows the Distribution of Bacterial 

Isolate associated with Upper respiratory tract 

infections, it comprisesklebsiella Pneumoniae 

8(40%), Streptococcus Pneumoniae 8(40%), and 

Staphylococcus Aureus(20%)Table 2.Antibacterial 

activity of crude honey against some bacterial 

isolates associated with upper respiratory tract 

infection. According to the table,Klebsiella 

pneumoniae isolates had activity at all the dilutions 

of crude honey,(40, 60, 80, net) with zone diameter 
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inhibition of 0.63±2.50, 1.31±3.63, 3.62±6.53, and 

13.38±7.98 followed by Streptococcus pneumoniae 

which shows zone inhibition of 0.63±2.50, 

0.88±3.50, 9.06±8.99  at(60, 80 and 100) % 

concentration whereas for Staphylococcus aureus 

theinhibition onlyoccurred at net concentration 

12.75+7.03 of crude honey.Table 3.indicatesThe 

antibacterial activity of processed honey against the 

bacterial isolates Klebsiella pneumoniae showed 

zone inhibitionof 1.88± 5.30 at 80% and 9.63±9.02 

at net concentration, while Streptococcus 

pneumoniae and Staphylococcus aureus were 

inhibited at net concentration with zone inhibition 

diameter of 8.88±7.92 and 8.00±5.42 

respectively.Table 4 shows the mean and standard 

deviation of zone diameter of crude and processed 

honey. Results indicate that crude honey exhibit a 

higher antibacterial activity against isolates                                        

compared to processed.

 

TABLE 1 

DISTRIBUTION OF SOME BACTERIAL ISOLATE ASSOCIATED WITH THE UPPER RESPIRATORY TRACT INFECTIONS 

 Bacterial isolates Frequency Percentage 

I Klebsiella 

pneumonia 

8 40.0 

II Streptococcus 

pneumonia 

8 40.0 

III Staphylococcus 

aureus 

4 20.0 

IV Total 20 100.0 

TABLE 2 

ANTIBACTERIAL ACTIVITY OF CRUDE HONEY AGAINST THE BACTERIAL ISOLATES 

Test organisms’ mean and standard deviation of diameter of zones of inhibition (mm) 

  40g/dl 60g/dl 80g/dl Neat CPX(10ug) 

I Klebsiella 

pneumonia 

0.63+2.50 1.31+3.63 3.62+6.53 13.38+7.98 18.50+16.36 

II Streptococcus 

pneumonia 

0.00+0.00 0.63+2.50 0.88+3.50 9.06+8.99 30.31+5.06 

III Staphylococcus 

aureus 

0.00+0.00 0.00+0.00 0.00+0.00 12.75+7.03 28.00+2.56 
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TABLE 3 

ANTIBACTERIAL ACTIVITY OF PROCESSED HONEY ON SOME BACTERIAL ISOLATE ASSOCIATED WITH UPPER RESPIRATORY 

TRACTINFECTION 

Test organism Means and Standard Deviation of the diameter of zones of inhibition (mm) 

  40g/dl 60g/dl 80g/dl Neat CPX(10ug) 

I Klebsiella 

Pneumonia 

0.00±0.00 0.00±0.00 1.88±5.30 9.63±9.02 

 

18.63±17.09 

II Streptococcus 

pneumonia 

0.00±0.00 0.00±0.00 0.00±0.00 8.88±7.92 30.25±5.23 

III Staphylococcus 

aureus 

0.00±0.00 0.00±0.00 0.00±0.00 8.00±5.42 28.25±2.63 

IV. DISCUSSIONS 

With the worldwide rise in bacterial resistance to 

the existing antibiotics, researchers havecontinued 

to develop an interest in traditional means of 

treating ailments.Honey has shown a promising 

alternative because of its antimicrobial properties. 

Results from this study show that crude honey had 

more antibacterial efficacy than processed honey. 

The reason could be attributed that during the 

processing of honey some of its phytonutrients are 

being destroyed. The findings from the study 

indicate thatKlebsiella. Pneumoniaeand 

Staphylococcus aureus were more susceptible to 

crude honey at 100% concentration than 

Streptococcus Pneumoniae. This conforms to a 

study done in India in 2010 [ 24]where a higher 

susceptibility was recorded in Staphylococcus 

aureus at 100% crude. Similarly, a study in Egypt 

in 2016 recordedsusceptibility with S. aureus at 

higher concentrations of crude honey.[25] 

This report finding is in contrast with findings of a 

study donein 2012 where a higher sensitivity with 

streptococcus pneumoniawas observed in both 

processed and crude honey than inK. pneumonia.[6]
 

 This study also disagrees withthe study in Kano 

wherestaphylococcus aureus was the most 

susceptible to honey at lower dilution.[9] 

 The pattern of antibacterial activity of both crude 

and process honey according to this study on 

bacterial isolates tested can be summarized in this 

order of sensitivity Klebsiella pneumonia> 

Streptococcus pneumonia>Staphylococcus aureus 
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V. CONCLUSION 

The present study has demonstrated that both crude 

and processed honey had antibacterial activity on 

some bacterial isolates associated with upper 

respiratory tract infections.  

REFERENCES 

[1]    Abell, A. (2020). Honey for upper respiratory tract infections. 
Pharmacy Today, 26(11), 13. 
https://doi.org/10.1016/j.ptdy.2020.10.041 

 
[2]    Balázs, V. L., Nagy-Radványi, L., Filep, R., Kerekes, E., Kocsis, 

B., Kocsis, M., & Farkas, Á. (2021). In vitro antibacterial and 
antibiofilm activity of Hungarian jars of honey against respiratory 
tract bacteria Foods, 10 (7), 116 .https: //doi. org/ 10.3390 /foods 
10071632 

[3]    Baur A, W Kirby Sharies M. (1966), Antibiotics Susceptibility 
testing by a standardized single disk method. American journal 
clinical pathology 45 493 496 

[4]    Chaplin, S. (2021).Is honey effective for upper respiratory tract 
infection? Prescriber, 32(6), 29-31. 
https://doi.org/10.1002/psb.1927   

[5]    EUR-Lex 32001L0110 EN EUR-Lex.( 2021).Available online: 
https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=celex%3A32001L0 110 (accessed on 6 July  

[6]    Farhan Essaa Abdullah, Kiran Afab, Rabia Khanum and Sidrah 
Sohail Khan (2012) Antibacterial Activity of Honey against 
Bacteria Isolated from Respiratory Infections Journal of the ' Dow 
University of Health Sciences Karachi, Vol. 6 (3): 95-96 

[7]    Mc Farland, J. The nephelometer: an instrument of estimating the 
numbers of bacteria in suspensions used for calculating the 
opsonic index and for vaccines. Journal of American Medical 
Association, 1907; 49: 1176-1178  

[8]    Franklin, T.J. and Snow, G.A (1975): Biochemistry of 
antimicrobial action. 2" ed. Chapman and Hall-London,  

[9]    Gambo SB, Ali M, Disso SU, Abubakar NS. (2018) Antibacterial 
Activity of Honey Against Staphylococcus Aureus and 
Pseudomonas Aeruginosa Isolated from Infected Wound. Arch 
Pharm&PharmacolRes. 1(2): APPR.MS.ID.000506. 

[10]    http://www.lorebay.com/raw-honey/how-to-check-purity-of-
honey-test-real-fake-pure/  

[11]    https://www.sciencedirect.com/topics/medicine-and-
dentistry/upper-respiratory-tract-infection 

[12]    https://www.webmd.com/vitamins/ai/ingredientmono-738/honey# 
[13]    Irish J, Blair S, Carter DA (2011) The Antibacterial Activity of 

Honey Derived from Australian Flora. PLoS ONE 6(3): e18229. 
doi:10.1371/ journal.pone.0018229 Edito 

[14]    Kingsley A (2001). Supplements. The use of Honey in the 
treatment of infected wounds. Case studies. J. Nurse. 10(22): Sup 
13-Sup 20. 

[15]    Kwan, S. (1986): Topical application of honey in the treatment of 
bums.Br. J.--Surg. 78:497-8.   

[16]    Lan M. Paul, Jessica Beiller, Annynee M.0 .Monagle, RN: et al, 
(2007) Arch pediatrics Adolescent Med (p 1140-1146.  

[17]    Mama, M., Teshome, T., & Detamo, J. (2019). Antibacterial 
Activity of Honey against Methicillin-Resistant Staphylococcus 
aureus : A Laboratory-Based Experimental Study. 2019. 

[18]    Mandal MD, Mandal S: Honey: its medicinal property and 
antibacterial activity. Asian Pacific J Trop Biomed 2011:154–160. 
Available: http://apjtb. com/zz/April/16.pdf. Accessed 21 April 
2012. 

[19]    Mc Farland, J. The nephelometer: an instrument for estimating the 
numbers for bacteria in suspensions used for calculating the 
opsonic index and for vaccines. Journal of American Medical 

Association, 1907; 49: 1176-1178  

[20]    Molan PC (1992). The antibacterial activity of honey. Bee world 
73(1):5- 28. 

[21]    Molan PC, Cooper RA (2000). Why honey and sugar as dressing 
for wounds and ulcers. Trop. Doc. 4:249-258 

[22]    Molan, P.C. The antibacterial activity of honey. The nature of the 
antibacterial activity Bee world, (1992)73(1):5-28 citations 
Permanent Research link:http://Ihd/handle.net/10289/2094 

[23]    Rahman M .M, Richardson A, Sofian-Azirun M. (2010) 
Antibacterial activity of propolis and honey • against 
Staphylococcus aureus and Escherichia coli. African J Microbiol 
Res. 4:1872-8.  

[24]    Rakhi KC, Deogade NG, Kawale M. (2010) Antimicrobial activity 
of Indian honey against clinical isolates. Asiatic J 
Biotech Res. 01:35-8 

[25]    Rehan. F.E1 Kased (2016) Natural Antibacterial remedy for 
Respiratory Tract Infections Asian Pacific Journal Vol (6) pp 270-
274  

[26]    review of literature Pak J Biochem  Mol  Biol, 44  pp. 118-124 

[27]    Ryan KJ, et al. (2015) Infectious diseases: Syndromes and 
etiologies. In: Sherris Medical Microbiology.6th.ed.NewYork, 
NY: Mc Graw Hill; http: // access medicine .com.  

[28]    Thomas, C.G.A. (1993): Antimicrobial Chemotherapy P.Y. in 
Medical activities of Japanese green tea. Japanese Journal of 
Bacteriology, 44:667-672.  

[29]    WHO. (2005) National Policy on Traditional Medicine and 
Regulation of Herbal Medicines. Geneva: Report of WHO global 
survey. 

[30]    Wiley & Sons Wachtel-Galor S, Benzie IFF (2011). Herbal 
Medicine: An Introduction to Its History, Usage, Regulation, 
Current Trends, and Research Needs. In: Benzie IFF, Wachtel-
Galor S, editors. Herbal Medicine: Biomolecular and Clinical 
Aspects. 2nd edition. Boca Raton (FL): CRC Press/Taylor & 
Francis;.Chapter1.Availablefrom:https://www.ncbi.nlm.nih.gov/bo
oks/NBK9277 

[31]    Wilkinson J.F. (1987): Antimicrobial augment, mode of action 
against bacteria. In Mackie and me Cartney medical microbiology. 
Duguid, J.P. , and Swain, R.H.A (Eds) 1:77-85.  

[32]    World Health Organization (2005.) National Policy on Traditional 
Medicine and Regulation of Herbal Medicines. Geneva: Report of 
WHO global survey. 


