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Abstract
Aims: In this study, three putative factors that commonly contribute to antibacterial properties in honey were determined,
namely acidity (pH level), peroxide compounds and non-peroxide compounds. Methodology and results: Honey samples
were prepared based on the known factors of acidity, peroxide compounds, and non-peroxide compounds to identify factors
that contribute to the antibacterial properties of the honey based on agar diffusion assay. Liquid chromatography quadropole
time-of-flight mass spectrometry was employed to detect and quantify the presence of acidic, peroxide, and non-peroxide
compounds in the honey samples. Acidity and non-peroxide compounds were identified as the significant factors
contributing to the antibacterial properties of Kelulut, Tualang and Acacia honey. No peroxide compound was detected in
this study across all honey samples. In Kelulut, the presence of the additional compounds (reptoside, platycogenic acid and
kauranoic acid) may explain its higher antibacterial properties against Escherichia coli and Staphylococcus aureus as
compared to Tualang and Acacia honey based on the inhibition zones on the agar plates. Conclusion, significance and
impact of study: The presence of multiple antibacterial factors in honey is notably important as it gives an advantage of
using honey compared to antibiotics in preventing the growth of a wide range of bacterial species with multiple modes of
action. © (2023), (Universiti Sains Malaysia). All Rights Reserved.

Author Keywords
Acidity;  antibacterial factors;  Malaysian honey;  non-peroxide;  peroxide

References
Adams, C. J., Boult, C. H., Deadman, B. J., Farr, J. M., Grainger, M. N. C., Manley-Harris,
M.
Isolation by HPLC and characterisation of the bioactive fraction of New Zealand
manuka (Leptospermum scoparium) honey
(2008) Carbohydrate Research, 343 (4), pp. 651-659. 

Almasaudi, S.
The antibacterial activities of honey
(2021) Saudi Journal of Biological Sciences, 28 (4), pp. 2188-2196. 

Basnet, B. B., Liu, L., Bao, L., Liu, H.
Current and future perspective on antimicrobial and anti-parasitic activities of
Ganoderma sp.: An update
(2017) Mycology, 8 (2), pp. 111-124. 

Bogdanov, S.
Nature and origin of the antibacterial substances in honey
(1997) LWT - Food Science and Technology, 30 (7), pp. 748-753. 

Bradbear, N.
(2009) Bees and Their Role in Forest Livelihoods, 
Food and Agriculture Organization of the United Nations, Rome



1/4/24, 11:33 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1730266332&eid=2-s2.0-85177046385&sort=&clicked… 2/6

Brudzynski, K.
Honey as an ecological reservoir of antibacterial compounds produced by
antagonistic microbial interactions in plant nectars, honey and honey bee
(2021) Antibiotics, 10 (5), p. 551. 

Brudzynski, K., Abubaker, K., St-Martin, L., Castle, A.
Re-examining the role of hydrogen peroxide in bacteriostatic and bactericidal
activities of honey
(2011) Frontiers in Microbiology, 2, p. 213. 

Chan, B. K., Haron, H., Talib, R. A., Subramaniam, P.
Physical properties, antioxidant content and anti-oxidative activities of Malaysian
stingless kelulut (Trigona spp.) honey
(2017) Journal of Agriculture Science, 9 (13), pp. 32-40. 

Chua, L. S., Ismail, N. I. M.
Anti-inflammatory and antimicrobial activities of selected honey samples
(2015) Asian Journal of Agricultural Research, 9 (6), pp. 293-304. 

Çiçek, S. S., Wenzel-Storjohann, A., Girreser, U., Tasdemir, D.
Biological activities of two major copaiba diterpenoids and their semi-synthetic
derivatives
(2020) Revista Brasileira de Farmacognosia, 30, pp. 18-27. 

(2012) Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow
Aerobically; Approved Standard - Ninth Edition, 
CLSI, Clinical and Laboratory Standards Institute. CLSI document M07-A9. Clinical and
Laboratory Standards Institute, Wayne, USA

Combarros-Fuertes, P., Fresno, J. M., Estevinho, M. M., Sousa-Pimenta, M., Tornadijo, M.
E., Estevinho, L. M.
Honey: Another alternative in the fight against antibiotic-resistant bacteria?
(2020) Antibiotics, 9 (11), p. 774. 

Cör, D., Knez, Ž., Hrnčič, M. K.
Antitumor, antimicrobial, antioxidant and antiacetylcholinesterase effect of
Ganoderma lucidum terpenoids and polysaccharides: A review
(2018) Molecules, 23 (3), p. 649. 

Furuya, H., Ikeda, R.
Interaction of triosephosphate isomerase from the cell surface of Staphylococcus
aureus and a-(1-3)- mannooligosaccharides derived from glucuronoxylomannan of
Cryptococcus neoformans
(2009) Microbiology, 155 (8), pp. 2707-2713. 

Girma, A., Seo, W., She, R. C.
Antibacterial activity of varying UMF-graded Manuka honeys
(2019) PLoS ONE, 14 (10), p. e0224495. 

Górniak, I., Bartoszewski, R., Króliczewski, J.
Comprehensive review of antimicrobial activities of plant flavonoids
(2019) Phytochemistry Reviews, 18, pp. 241-272. 

Horn, J., Stelzner, K., Rudel, T., Fraunholz, M.
Inside job: Staphylococcus aureus hostpathogen interactions
(2018) International Journal of Medical Microbiology, 308 (6), pp. 607-624. 

Irish, J., Blair, S., Carter, D. A.
The antibacterial activity of honey derived from Australian flora
(2011) PLoS ONE, 6 (3), p. e18229. 



1/4/24, 11:33 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1730266332&eid=2-s2.0-85177046385&sort=&clicked… 3/6

Jalil, M. A. A., Kasmuri, A. R., Hadi, H.
Stingless bee honey, the natural wound healer: A review
(2017) Skin Pharmocology and Physiology, 30, pp. 66-75. 

Johnston, M., McBride, M., Dahiya, D., Owusu-Apenten, R., Nigam, P. S.
Antibacterial activity of Manuka honey and its components: An overview
(2018) AIMS Microbiology, 4 (4), pp. 655-664. 

Kim, B. M.
The role of saikosaponins in therapeutic strategies for age-related diseases
(2018) Oxidative Medicine and Cellular Longevity, 2018, p. 8275256. 
Article ID

Kumar, S., Pandey, A. K.
Chemistry and biological activities of flavonoids: An overview
(2013) The Scientific World Journal, 2013, p. 162750. 
Article ID

Kwakman, P. H. S., te Velde, A. A., de Boer, L., Speijer, D., Vandenbroucke-Grauls, M. J.
C., Zaat, S. A. J.
How honey kills bacteria
(2010) The FASEB Journal, 24 (7), pp. 2576-2582. 

Kwakman, P. H. S., te Velde, A. A., de Boer, L., Vandenbroucke-Grauls, C. M. J. E., Zaat,
S. A. J.
Two major medicinal honeys have different mechanisms of bactericidal activity
(2011) PLoS ONE, 6 (3), p. e17709. 

Kwakman, P. H. S., Zaat, S. A. J.
Antibacterial components of honey
(2012) International Union of Biochemistry and Molecular Biology, 64 (1), pp. 48-55. 

Lee, N. K., Shin, H. J., Kim, W. S., In, G., Han, C. K.
Studies on the chemical constituents from the seeds of Zizyphus jujuba var. inermis
(2017) Natural Product Sciences, 23 (4), pp. 258-264. 

Lund, P. A., De Biase, D., Liran, O., Scheler, O., Mira, N. P., Cetecioglu, Z.
Understanding how microorganisms respond to acid pH is central to their control
and successful exploitation
(2020) Frontiers in Microbiology, 11, p. 556140. 

Mandal, M. D., Mandal, S.
Honey: Its medicinal property and antibacterial activity
(2011) Asian Pacific Journal of Tropical Biomedicine, 1 (2), pp. 154-160. 

Mohd-Aspar, M. A. S., Edros, R. Z., Hamzah, N. A.
Antibacterial properties of Kelulut, Tualang and Acacia honey against wound-
infecting bacteria
(2019) Journal of Tropical Agricultural Science, 42 (4), p. 11851208. 

Mohd-Aspar, M. M., Edros, R., Hamzah, N. A.
Antibacterial evaluation of Malaysian Kelulut, Tualang and Acacia honey against
wound infecting bacteria
(2020) IOP Conference Series: Materials Science and Engineering, 991, p. 012065. 

Mohd Norowi, H., Sajap, A. S., Rosliza, J., Mohd Fahimie, J., Suri, R.
Conservation and sustainable utilization of stingless bees for pollination services in
agricultural ecosystems in Malaysia
(2010) Proceeding of International Seminar on Enhancement of Functional Biodiversity
Relevant to Sustainable Food Production in ASPAC, pp. 1-11. 
Tsukub



1/4/24, 11:33 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1730266332&eid=2-s2.0-85177046385&sort=&clicked… 4/6

Molan, P.
The antibacterial activity of honey. 1. The nature of the antibacterial activity
(1992) Bee World, 73 (1), pp. 5-28. 

Moussa, A., Noureddine, D., Mohamed, H. S., Abdelmelek, M., Saad, A.
Antibacterial activity of various honey types of Algeria against Staphylococcus
aureus and Streptococcus pyogenes
(2012) Asian Pacific Journal of Tropical Medicine, 5 (10), p. 773776. 

Nader, R. A., Mackieh, R., Wehbe, R., El Obeid, D., Sabatier, J. M., Fajloun, Z.
Beehive products as antibacterial agents: A review
(2021) Antibiotics, 10 (6), p. 717. 

Ng, W., Sit, N., Ooi, P. A., Ee, K., Lim, T.
The antibacterial potential of honeydew honey produced by stingless bee
(Heterotrigona itama) against antibiotic resistant bacteria
(2020) Antibiotics, 9, p. 871. 

Ni, B., Dong, X., Fu, J., Yin, X., Lin, L., Xia, Z.
Phytochemical and biological properties of Ajuga decumbens (Labiatae): A review
(2015) Tropical Journal of Pharmaceutical Research, 14 (8), p. 15251536. 

Nishio, E. K., Ribeiro, J. M., Oliveira, A. G., Andrade, C. G. T. J., Proni, E. A., Kobayashi,
R. K. T.
Antibacterial synergic effect of honey from two stingless bees: Scaptotrigona
bipunctata Lepeletier, 1836, and S. postica Latreille, 1807
(2016) Scientific Reports, 6, p. 21641. 

Omar, S., Mat-Kamir, N. F., Sanny, M.
Antibacterial activity of Malaysian produced stingless-bee honey on wound
pathogens
(2019) Journal of Sustainability Science and Management, 14 (3), pp. 67-79. 

Oyedemi, B. O. M., Oyedemi, S. O., Swain, S. S., Prieto, J. M., Stapleton, P.
Bactericidal and antibiotic-modulation activities of methanol crude extracts of
Ligustrum lucidum and Lobelia inflata against MRSA phenotypes: Molecular
docking studies of some isolated compounds from both plants against DNA gyrase
A
(2020) South African Journal of Botany, 130, pp. 54-63. 

Ranneh, Y., Ali, F., Zarei, M., Md Akim, A., Abd Hamid, H., Khazaai, H.
Malaysian stingless bee and Tualang honeys: A comparative characterization of
total antioxidant capacity and phenolic profile using liquid chromatography-mass
spectrometry
(2018) LWT -Food Science and Technology, 89, pp. 1-9. 

Roberts, A. E. L., Brown, H. L., Jenkins, R. E.
On the antibacterial effects of manuka honey: Mechanistic insights
(2015) Research and Reports in Biology, 6, pp. 215-224. 

Roslan, N. A., Rashed, H. N. M., Harun, N. H., Jamaludin, M. H., Kari, Z. A., Alimon, A. R.
The antibacterial activity of diluted Tualang honey
(2015) Malaysian Society of Animal Production, 18 (1), pp. 99-104. 

Sánchez-Maldonado, A. F., Schieber, A., Gänzle, M. G.
Structure-function relationships of the antibacterial activity of phenolic acids and
their metabolism by lactic acid bacteria
(2011) Journal of Applied Microbiology, 111 (5), pp. 1176-1184. 



1/4/24, 11:33 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1730266332&eid=2-s2.0-85177046385&sort=&clicked… 5/6

Salleh, M. A. M., Eshak, Z., Ismail, W. I. W.
Acacia honey induces apoptosis in human breast adenocarcinoma cell lines (MCF-
7)
(2017) Jurnal Teknologi, 79 (4), pp. 9-16. 

Shehu, A., Rohin, M. A. K., Aziz, A. A., Ismail, S.
Antibacterial activity and antioxidant capacity of Malaysian Tualang honey
(2015) International Journal of Science and Research, 4 (4), pp. 1758-1762. 

Sherlock, O., Dolan, A., Athman, R., Power, A., Gethin, G., Cowman, S., Humphreys, H.
Comparison of the antimicrobial activity of Ulmo honey from Chile and Manuka
honey against methicillin-resistant Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa
(2010) BMC Complementary and Alternative Medicine, 10 (1), p. 47. 

Toiu, A., Mocan, A., Vlase, L., Pârvu, A. E., Vodnar, D. C., Gheldiu, A.
Phytochemical composition, antioxidant, antimicrobial and in vivo anti-
inflammatory activity of traditionally used Romanian Ajuga laxmannii (Murray)
Benth. (“Nobleman’s Beard” - Barba Împaratului)
(2018) Frontiers in Pharmacology, 9, p. 7. 

Tuksitha, L., Chen, Y. S., Chen, Y., Wong, K., Peng, C.
Antioxidant and antibacterial capacity of stingless bee honey from Borneo
(Sarawak)
(2018) Journal of Asia-Pacific Entomology, 21 (2), pp. 563-570. 

Tumin, N., Arsyiah, N., Shahjahan, M., Noor Izani, N. J., Sattar, M. A., Khan, A. H.
Antibacterial activity of local Malaysian honey
(2005) Malaysian Journal of Pharmaceutical Sciences, 3 (2), pp. 1-10. 

Urban, M. V., Rath, T., Radtke, C.
Hydrogen peroxide (H2O2): A review of its use in surgery
(2017) Wiener Medizinische Wochenschrift, 169 (9-10), pp. 222-225. 

White, J. W., Subers, M. H., Schepartz, A. I.
The identification of inhibine, the antibacterial factor in honey, as hydrogen
peroxide and its origin in a honey glucose-oxidase system
(1963) Biochimica Et Biophysica Acta, 73 (1), pp. 57-70. 

Wilkens, M., Alarcón, C., Urzúa, A., Mendoza, L.
Characterization of the bactericidal activity of the natural diterpene kaurenoic acid
(2002) Planta Medica, 68 (5), pp. 452-454. 

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

Correspondence Address
Mohd-Aspar M.A.S.; Faculty of Electrical and Electronics Engineering Technology, Pahang, Malaysia; email:
amirs@ump.edu.my

Publisher: Universiti Sains Malaysia

ISSN: 22317538
Language of Original Document: English
Abbreviated Source Title: Malaysia. J. Microbiol.
2-s2.0-85177046385
Document Type: Article
Publication Stage: Final
Source: Scopus



1/4/24, 11:33 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1730266332&eid=2-s2.0-85177046385&sort=&clicked… 6/6

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.


