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Foreword 

Australia is home to the greatest diversity of Leptospermum plants in the world (84 species of 

Leptospermum). These species have been recognised across the world as having medicinal properties 

including antimicrobial properties.  

Honey has gained acceptance as a high value medicinal product in Australia and world-wide and there 

is an opportunity for Australian honey producers to explore opportunities for a premium honey from 

Australian species of Leptospermum. This is largely the result of research showing that New Zealand 

manuka (Leptospermum scoparium) honey is a potent killer of numerous bacterial (including 

antibioticresistant) pathogens. This antimicrobial activity is attributed to the unusually high level of 

methylglyoxal (MGO) in manuka honey. However significantly, manuka honey does not invoke 

resistance and can act synergistically with common antibiotics and antifungal agents. The therapeutic 

value of manuka honey has led to a premium price to New Zeeland beekeepers for this honey, and an 

increase in all New Zealand honey prices.  

This large, systematic analysis of Australian Leptospermum honey was commissioned to provide a 

rigorous evidence base for the value of Australian Leptospermum honey as a therapeutic agent that is 

as effective as manuka honey against bacteria. This report also provides results of a structured survey 

of Australian leptospermum honey, along with laboratory assessments of antimicrobial and antifungal 

activity using current best practice, that will provide the scientific data required to capitalise on this 

resource. 

It is anticipated that this work will be of particular value to Australian beekeeping industry, including 

honey producers, packers and marketers, currently or potentially interested in becoming involved in 

producing and marketing Leptospermum honey for its medicinal properties.  These findings provide 

evidence to support marketing claims facilitating the entry of Australian honey producers into new 

and existing, high-value national and international markets.  

In addition, any program with the potential to significantly boost the income and/or sustainability of 

the Australian apiculture industry also helps the agricultural sector due to the crucial role managed 

honey bees play in food security, through the pollination services they provide. More broadly many of 

the findings would also be of interest to microbiologists and clinicians specialising in wound care and 

skin infections, as well as the general public.   

This report is an addition to AgriFutures Australia’s diverse range of research publications and forms 

part of our Honey Bee and Pollination Program. The Program aims to support research, development 

and extension that will secure a productive, sustainable and more profitable Australian beekeeping 

industry and secure the pollination of Australia’s horticultural and agricultural crops through an 

increase in the productivity and profitability of beekeepers.  

Most of AgriFutures Australia’s publications are available for viewing, free downloading or 

purchasing online at www.agrifutures.com.au. 

John Smith 

General Manager, Research 

AgriFutures Australia 

http://www.agrifutures.com.au/
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Executive Summary 

This report summarises our investigations into the bioactivity of Australian Leptospermum honeys.  

The primary goal of this study was to enhance the worth and profitability of certain Australian 

honeys, by identifying floral sources and geographic locations that yield high-value Leptospermum 

honeys, and to understand their modes and range of activities against a variety of human pathogens.  

Our findings provide scientific evidence to support marketing claims facilitating the entry of 

Australian honey producers into new and existing, high-value national and international markets. This 

work can be utilised to provide extra resources for interested sectors of the beekeeping, and honey 

producing, packing and marketing industries, enabling them to make the most of these special honeys. 

The overall aim of the project was to perform a large, systematic analysis of Australian 

Leptospermum honey for antimicrobial activity, and to test relevant samples against a range of human 

pathogens. 

We tested over 5000 honey samples, and over 2000 nectar samples, covering more than 50 species of 

Leptospermum. We have identified at least seven key Australian Leptospermum species, distributed 

across numerous locations, which produce honey with exceptionally high levels of antibacterial 

activity, and many others that produce crops of honey that are of high value as premium table honeys.  

In addition, we found that the antimicrobial activity of Australian Leptospermum honey correlates 

with its methylglyoxal (MGO) content, and this in turn is dependent on the dihydroxyacetone (DHA) 

content of the Leptospermum nectar source. We also found that the non-peroxide activity (NPA) of 

Australian Leptospermum honey is stable for long periods of time (up to seven years) when stored at 

refrigeration conditions. And the ideal storage conditions for young Leptospermum honeys with high 

DHA is at 22 °C for approximate one year to maximise the conversion of DHA to MGO.  

The antifungal activity of honey appears to exhibit a very different mode of action when compared to 

its antibacterial activity. Honeys with ‘hydrogen peroxide type activity’ are generally more potent 

against fungal pathogens than Leptospermum honeys, which exhibit ‘non-peroxide activity’. We 

tested honey in combination with another antifungal agent (lactoferrin) to look for synergistic activity, 

but found none. 

Our findings provide useful scientific information for those producing and marketing Australian 

Leptospermum honey. If the potential indicated here is realised, they will provide an important tool to 

help support the sustainability of the beekeeping industry. Those looking for ways to regenerate land 

may also look at considering certain Leptospermum plants to provide an avenue for producing a 

sustainable and valuable crop. This work also has positive implications for the clinical prevention and 

management of skin and wound infections. 
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Background 

The antimicrobial properties of honey are well known. In many instances this activity is driven by the 

production of hydrogen peroxide (H2O2), which is toxic to microbes, via the bee-derived enzyme 

glucose oxidase upon dilution with water. However, New Zealand manuka (Leptospermum 

scoparium) honey retains a stable, highly potent activity even after removal of the hydrogen peroxide. 

This activity is effective against a diverse range of infection-causing pathogens, including those with 

multi-drug resistance (reviewed in (Carter et al. 2016)). 

Currently, most commercially available medical-grade honey is derived from NZ manuka. The wealth 

of scientific evidence that supports NZ manuka honey as a modern healthcare option, together with 

active marketing and promotion by the NZ honey industry, has translated to an enormous increase in 

the demand, production and price of this honey with flow-on commercial benefits to all NZ honeys.  

Commercial beekeeping and honey production takes place in most States and Territories of Australia, 

with the exception of the Northern Territory, with the highest production in the eastern states. 

Currently around 70 – 80 % of commercial honey produced in Australia is from eucalypt species, with 

this work providing support to diversify this with high-value Leptospermum honeys, from either 

naturally occurring stands or via plantations.  

Of the 87 species of Leptospermum, 84 are found in Australia, and each state and territory has 

endemic species https://www.anbg.gov.au/leptospermum/. Limited research to date has found at least 

some of these produce honey with high levels of antimicrobial activity, suggesting that Australia 

already has a ready supply of this medical-grade honey (Davis 2005, Irish et al. 2011). Australia 

therefore has the potential to capitalise on this expanding market. 

We identified several Australian Leptospermum species that produce honey with high levels of 

antibacterial activity. These species are spread across most states in Australia, including New South 

Wales, Queensland, Tasmania, Victoria and Western Australia. Certain regions appear to be 

geographical ‘hotspots’ for Leptospermum honeys with high levels of antibacterial activity, including 

south-east Queensland, northern New South Wales and western Tasmania.  

There is also the potential for industries to capitalise on this project via Leptospermum plantations. 

For example, farmers across Australia who are seeking additional uses for unproductive lands, as well 

as projects focused on revegetation, where revenue can be generated from native plantings.  The 

Wheatbelt of Western Australia, and other agricultural regions looking to diversify their cropping 

options, can utilise the opportunities we present by developing local Leptospermum plantings and 

honey production methods. 

Aims/objectives 

The primary goal of this study was to enhance the value and profitability of the beekeeping industry, 

by identifying floral sources and geographic locations that yield high-value Leptospermum honeys. 

Our findings provide scientific evidence to support marketing claims facilitating the entry of 

Australian honey producers into new and existing, high-value national and international markets.  

The overall aims of the project were to perform a large, systematic analysis of Australian 

Leptospermum honey for antimicrobial activity, to investigate how this activity relates to the 

chemistry, as well as the floral and geographical source of the honey, and to investigate the mode of 

action of Leptospermum honeys against human fungal and bacterial pathogens. 

  

https://www.anbg.gov.au/leptospermum/
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The specific objectives of the project were to: 

 Perform a comprehensive, Australia-wide survey of Leptospermum honeys to identify floral 

sources and geographic locations that yield honey, and to test the antimicrobial activity of this 

honey to identify those with high levels of activity 

 Determine whether antibacterial activity in Australian Leptospermum honey correlates with 

chemical components, methylglyoxal (MGO) and dihydroxyacetone (DHA), as is the case for 

manuka honey from NZ 

 Determine the presence of DHA in the nectar of Australian Leptospermum species and 

investigate its potential to predict the bioactivity of honey 

 Test active Australian Leptospermum honey against fungal pathogens to determine if the anti-

fungal and antibacterial activity have the same mode of action, and whether these honeys are 

synergistic with another anti-fungal agent.  

 

Methods used  

The project was divided into four activities: 

1. Identifying and mapping of Australian Leptospermum species from sample (honey and nectar) 

collections and field work 

2. Assaying Australian Leptospermum honeys for antibacterial activity 

3. Quantifying key chemical compounds in Leptospermum honey and nectar samples, and 

investigating links to the bioactivity of honey 

4. Determining the susceptibility of clinical isolates of fungal pathogens to honey, and 

investigating the synergy of honey with a known antifungal (lactoferrin). 

Identification and mapping of Australian Leptospermum species was performed using the species and 

location information provided with the honey samples by beekeepers and an industry partner 

(Capilano), as well as via field work to visit apiary sites while simultaneously collecting nectar 

samples and visually assessing Leptospermum occurrence in the area. These data were used in 

conjunction with several websites (World Geodetic System, Google Maps and Postcodes Australia) to 

determine locations of Leptospermum around the country, and matched with all available resources 

such as herbarium records, online repositories, and books on the spread and abundance of 

Leptospermum in Australia. All data were collated, processed, and visualised to show Leptospermum 

species, geographic (source) location, and antibacterial activity using QGIS (a desktop geographical 

information system program) and R Studio (a statistical computing and graphics program).  

Microbiological techniques based on internationally-recognised assays were used for the bioactivity 

testing (antibacterial and antifungal) and an analytical chemistry method (high performance liquid 

chromatography; HPLC) was used to quantify the chemical components relating to the antibacterial 

activity.  

 

Results/key findings 

A major achievement of this project was the successful promotion of Australian honey as a premium 

product with significant therapeutic potential and the wide-spread communication of the science 

behind medicinal honey. Our team has generated significant interest in medicinal honey from 

members within the scientific and medical fields, within the beekeeping and honey industries and 

from the general public through their communication and output efforts, detailed later in this report. 

The findings and implications from this project have been covered extensively by local and 

international media outlets.  
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Key findings for each of the research activities were:  

Identifying Australian Leptospermum species and locations with potential for producing 

bioactive honey: 

 Australia is abundant in Leptospermum species, and several of these produce honeys with 

high levels of antibacterial activity  

 Sources of active Leptospermum honey are distributed across most Australian states 

 Australian Leptospermum honeys contain methylglyoxal (MGO) at varying levels, and this is 

influenced by floral and geographic source 

 Australia has several geographic ‘hotspots’ for the production of active Leptospermum honey. 

The relationship between the antibacterial activity and chemistry of Australian Leptospermum 

honey: 

 There is a strong positive linear correlation between MGO and non-peroxide activity (NPA) 

in Australian Leptospermum honey, similar to NZ manuka honey 

 Storage of young honeys with high dihydroxyacetone (DHA) levels at 22 °C for 

approximately one year is ideal to maximise the conversion of DHA to MGO 

 The NPA of Australian Leptospermum honey is stable for long periods of time (up to seven 

years) when stored at refrigeration conditions (4 °C in the dark) . 

The antifungal and synergistic effects of Australian honey: 

 Honeys with ‘hydrogen peroxide type activity’ are generally more potent against fungal 

pathogens than Leptospermum honeys 

 Antifungal activity of honey exhibits a very different mode of action compared to its 

antibacterial activity 

 There is no synergistic activity between honey and the antifungal agent, lactoferrin. 

 

Implications for relevant stakeholders 

 The Australian honey industry 

The findings here provide useful scientific information for those producing and marketing Australian 

Leptospermum honey. If the potential is realised, this will provide an important tool to help build the 

sustainability of the beekeeping industry. An increased use and acceptance of some honeys as 

medical-grade has the potential to lead to a general increase in the status of all Australian honeys, 

regardless of their medical properties.  

 Communities 

The creation of high-value agricultural products allows producers to invest in their local communities. 

Beekeeping is important in rural/regional Australia, and any program with the potential to 

significantly boost the income and/or sustainability of the Australian apiculture industry also helps the 

agricultural sector due to the crucial role managed honey bees play in food security, through the 

pollination services they provide. 

This work also has positive implications for the clinical prevention and management of skin and 

wound infections. We have shown that some Australian Leptospermum honeys have exceptionally 

high levels of antibacterial activity, and the identification and selection of specific honeys is crucial if 

it is to be used medicinally or in the clinic to treat infections. Further investigations to fully 

characterise the bioactive properties of honeys will be helpful in increasing its acceptance in 
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conventional medicine – this includes the antibacterial and antifungal properties, but also wound 

healing, anti-inflammatory and prebiotic properties. 

 Policy makers 

The activity and potentially very high value of Australian Leptospermum-derived honeys argue for 

continued access by beekeepers to public sites abundant in native flora, such as national parks and 

state forests.  

 

Recommendations 

The industry should consider:  

 Developing and licensing a unified means of assaying and labelling antibacterial and 

antifungal honeys – including, but not limited to, Leptospermum honeys 

 Funding work to develop a robust and reliable assay for measuring hydrogen peroxide type 

activity in honeys 

 Developing and implementing standardised measures and labelling of other ‘bioactive’ 

properties of honey, for example, anti-inflammatory, wound healing, immunomodulatory, and 

prebiotic activity  

 Funding further work into investigating the antifungal activity of honey, and consider 

developing honey-based antifungal products and/or marketing honey for use as a 

dermatophyte cream 

 Funding work on developing chemical and/or biological or genetic marker panels to 

authenticate the floral and geographic source of honeys  

Our recommendations for Leptospermum specific initiatives are:  

 Finding genetic markers to identify Leptospermum to species (or sub-species) level 

 Genetic analysis of Leptospermum plants to identify the conditions/reasons that enable some 

species/types to produce nectar high in DHA  

 Developing a predictive model for use in Leptospermum plantations and natural stands, 

whereby the antibacterial activity of a honey can be estimated from nectar analysis 

 Targeting species for Leptospermum plantations, and these should be based on the presence of 

high level DHA in nectar, reliable and high-volume nectar production and high species 

density. Plantations should consider appropriate co-flowering species for example, those with 

low nectar but high pollen content that would help optimise honey bee nutrition and therefore 

health.  
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1. Introduction 

This report summarises our systematic analysis of Australian Leptospermum species honeys and how 

their antimicrobial activity (bioactivity) relates to the chemistry, as well as the floral and geographical 

source of the honeys. The primary objective of the project was to help enhance the productivity and 

profitability of the Australian beekeeping industry by providing the means to identify floral sources 

and geographic locations that yield honey with the highest antimicrobial activity.  

The antimicrobial properties of honey are well known. In many honeys this activity is driven by the 

production of hydrogen peroxide (H2O2), which is toxic to microbes, via the bee-derived enzyme 

glucose oxidase upon dilution with water. However, New Zealand manuka (Leptospermum 

scoparium) honey retains a stable, highly potent activity even after removal of the hydrogen peroxide. 

This activity is effective against a diverse range of infection-causing pathogens, including those with 

multi-drug resistance (reviewed in (Carter et al. 2016)). 

The unique activity of manuka honey is related to its floral source and often referred to as ‘non-

peroxide activity’ (NPA) or the Unique Manuka Factor (UMF®), the latter of which is trademark 

registered by the UMF Honey Association in New Zealand. The chemical compound primarily 

responsible for the NPA of NZ manuka honey has been identified as methylglyoxal (MGO) (Adams et 

al. 2008, Mavric et al. 2008), which comes from the nectar-derived compound, dihydroxyacetone 

(DHA) (Adams et al. 2009).  

Currently, most commercially available medical-grade honey is derived from NZ manuka. The wealth 

of scientific evidence that supports NZ manuka honey as a modern healthcare option, together with 

active marketing and promotion by the NZ honey industry, has translated to an enormous increase in 

the demand, production and price of this honey with flow-on commercial benefits to all NZ honeys.  

Of the 87 species of Leptospermum, 84 are found in Australia, and each state and territory has 

endemic species https://www.anbg.gov.au/leptospermum/. Limited research to date has found at least 

some of these produce honey with high levels of antimicrobial activity, suggesting that Australia 

already has a ready supply of this medical-grade honey (Davis 2005, Irish et al. 2011). Australia 

therefore has the potential to capitalise on this expanding market. However when we started this study 

the antimicrobial activity of Australian Leptospermum honey was almost completely unknown, in 

both local and global markets.  

The first study looking into the chemical components of Australian Leptospermum honey identified 

that certain honeys from the North Coast of New South Wales (NSW) and Tasmania had levels of 

DHA and MGO comparable to, or in some cases higher than, those of NZ manuka honey (Windsor et 

al. 2012). The previous survey of the antibacterial activity of Australian honeys found that the 

Leptospermum honeys from the same NSW region had very high antibacterial activity (Carter et al. 

2010, Irish et al. 2011). However, these studies were yet to be combined to determine how the levels 

of DHA/MGO in Australian Leptospermum honey relate to antibacterial activity. Knowledge of this 

relationship is crucial for managing our Leptospermum resources and for marketing active Australian 

honey.  

We have now generated significant new knowledge relating to the chemistry, antibacterial activity 

and source (floral species and geographic) of Australian Leptospermum honey. Here we provide 

evidence that Australia has many species of Leptospermum capable of producing honey with high 

levels of antimicrobial activity, and that this activity is related to its phytochemical components. We 

have also further expanded our knowledge of the bioactivity and antimicrobial spectrum of 

Leptospermum and other Australian honeys by testing their action against fungal pathogens. We 

identified that some fungi are hyper-susceptible to the inhibitory effects of honey and that the 

antifungal activity is not derived from the same honey components as the antibacterial activity, 

suggesting that honey is rich in other ‘bioactive’ compounds. This is especially promising as fungal 

infections are now recognised as a significant global health issue with limited treatment options 

https://www.anbg.gov.au/leptospermum/
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available; and since most current antifungals lack killing power and antifungal resistance is on the 

rise, there is an urgent need for new interventions to deal with fungal infections.  

Over the course of this study, there has been significant interest in and increased use of Australian 

honey as a therapeutic agent amongst beekeepers, clinicians and researchers in the medical field and 

the general public.  

 

2. Aims/objectives 

The primary goal of this study was to enhance the value and profitability of the beekeeping industry, 

by identifying floral sources and geographic locations that yield high-value Leptospermum honeys. 

Our findings provide scientific evidence to support marketing claims facilitating the entry of 

Australian honey producers into new and existing, high-value national and international markets.  

The overall aims of the project were to perform a large, systematic analysis of Australian 

Leptospermum honey for antimicrobial activity, and to investigate how this activity relates to the 

chemistry, as well as the floral and geographical source of the honey.  

So, the specific objectives of the project were to: 

 Perform a comprehensive, Australia-wide survey of Leptospermum honeys to identify floral 

sources and geographic locations that yield honey, and to test the antimicrobial activity of this 

honey to identify those with high levels of activity 

 Determine whether antibacterial activity in Australian Leptospermum honey correlates with 

chemical components, methylglyoxal (MGO) and dihydroxyacetone (DHA), as is the case for 

manuka honey from NZ 

 Determine the presence of DHA in the nectar of Australian Leptospermum species and 

investigate its potential to predict the bioactivity of honey 

 Test active Australian Leptospermum honey against fungal pathogens to determine if the anti-

fungal and antibacterial activity have the same mode of action, and whether these honeys are 

synergistic with another anti-fungal agent.  
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3. Methodology 

3.1 Australian Leptospermum honey collection 

Australian Leptospermum honeys were collected from across the country, with the help of targeted 

beekeepers, a number of honey companies already involved in collecting or packing this type of 

honey, and via call-out notices disseminated through state and amateur association newsletters and 

conferences. 

Beekeepers providing honey samples also supplied honey sample information sheets, designed to 

collect data on the floral source, location of the floral source, honey storage time and conditions, date 

of extraction from hives, and other pertinent information such as concurrent flowering species and use 

of antibiotics, pesticides or chemicals. Identification of the floral source(s) of the honey was 

performed by the beekeepers, and where the common name of the floral source was used, the 

scientific name was determined from plant name databases (e.g. from the Australian National Botanic 

Gardens and the Centre for Plant Biodiversity Research) and/or floral distribution maps where 

possible.  Beekeepers submitted honey samples with information sheets on a voluntary basis and were 

mailed the results for their honey samples following testing. Honey samples were stored in airtight 

containers in the dark at 4 °C for the duration of the study.  

Additional Leptospermum honey samples (n= 80) from an existing collection (RIRDC Project No. 

PRJ-000544; (Irish et al. 2011)), which had been stored in the dark at 4 °C since their receipt in 2007, 

were included for analysis along with the newly collected honeys from this survey. Each newly 

collected sample was assigned a reference number and the details provided by beekeepers via the 

information sheets were entered into a database, which included the 80 Leptospermum honey samples 

from the previous collection (PRJ-000544).   

Capilano Honey Ltd provided an additional 4707 samples of Australian Leptospermum honey that 

were tested for their phytochemical content (MGO and DHA) to explore the link between species and 

antibacterial activity.  

Manuka (L. scoparium) honey from New Zealand with high MGO (equivalent to NPA 20+) was used 

as a control in our bioactivity experiments. This was supplied by Comvita Ltd.  

Plant samples, which included the branch, leaves, flowers/seeds, were also provided via post by some 

beekeepers along with their corresponding honey sample, to help with identification.  

 

3.2 Australian Leptospermum nectar collection 

Nectar sampling of flowering Leptospermum species occurred between August 2015 and March 2018, 

covering areas from Cairns in North Queensland, south along the east coast and into the Great 

Dividing Range, continuing through Queensland, New South Wales and Victoria and into south-east 

South Australia (see Figure 10 in Results section). The collection also included samples from 

Tasmania and south-west Western Australia.  

Nectar was collected from the floral cup of Leptospermum flowers (n=10 per tree) using a water-

rinsing method (see (Williams et al. 2018) for details). Samples (n= 3179) were collected by both 

researchers and beekeepers. Information on tree location, species identification (best guess), date of 

collection and nectar quantity estimation was recorded for each sample.  

Plant samples, which included the branch, leaves, flowers/seeds, were also collected to confirm 

species identification.  
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3.3 Identification and mapping of Australian Leptospermum species 
from sample collections and field work 

Identification and mapping Leptospermum species from honey samples 

QGIS (v 2.18.15) a desktop geographic information system and R Studio (v 1.1.419) a statistical 

computing and graphics program were used to visualise, process and analyse data relating to the 

honey samples (floral source/Leptospermum species) and geographic (source) information. Beekeeper 

supplied information on hive sites (e.g. addresses, local areas/regions, postcodes, landmarks) were 

used in conjunction with the World Geodetic System 1984, Google Maps and Postcodes Australia to 

assign approximate GPS co-ordinates to allow for QGIS analysis. The GPS coordinates were used to 

assign the geographical source of the honey samples to larger regions to preserve apiary site 

confidentiality. The Bureau of Meteorology (BOM) weather forecast regions were used for honey 

region comparisons.  

Leptospermum location records obtained from the field work performed in this study as well as 

herbarium records assembled into the Atlas of Living Australia were used to check the occurrence of 

and align Leptospermum species to the donated honey samples. The honey location and 

Leptospermum records were visually assessed in QGIS for identification suggestions, and 

identification was accepted if the species was within 10 km of the honey collection site and known to 

flower before the provided honey extraction date.  

 

Assignment of geographic regions from nectar sampling and field work studies  

QGIS (v 2.18.15) and R Studio (v 1.1.419) were used to visualise and process nectar sampling data as 

per the honey samples. Tree samples were assigned to the Australian State and Interim Biogeographic 

Regionalisation for Australia version 7 (IBRA7), which simultaneously ensured that the exact 

sampling sites remained confidential but that information on the areas such as climate, landform, and 

characteristic flora could be used for analysis (see (Williams et al. 2018)for complete details on GIS 

assignment of samples). Assignments were made using the GPS points of the trees from which nectar 

was collected, and overlaying these with the IBRA7 regions, and a sample site as an area from which 

>10 sampled trees of the same species overlapped.  

 

3.4 Chemical analyses of honey and nectar samples 

Honey samples 

MGO, DHA and hydroxymethylfurfural (HMF) levels in the honey samples were determined by 

reverse phase high-performance liquid chromatography photodiode array (RP-HPLC-PDA) against an 

anisole internal standard as previously described(Pappalardo et al. 2016). Honey samples (0.3 – 0.4g) 

were prepared by mixing with PFBHA reagent (2.0 ml) and left to stand (75 min), before the internal 

anisole standard (6.0 ml) was added and mixed for analysis.  

Chromatographic analysis was conducted with an Agilent Technologies 1260 Infinity II HPLC with 

autosampler (G7129A), pumps (G7111A) and diode array detector (G7115A). A Phenomenex 

Synergi 4 µm Fusion-RP 80A column (75 mm X 4.6 mm, 4 µm particle size) was used, with a flow 

rate of 1.2 ml/min and sample injection volume of 20 µl. Retention times were: DHA 6.5 min, anisole 

7.5 min, HMF 8.5 min and MGO 12.2 min.  

Data collection and analyses were completed with OpenLAB CDS Chemstation Edition for LC & 

LC/MS Systems by Agilent Technologies. The concentration of each compound was determined as 
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mg/kg of honey. A bis-derivative MGO was prepared from a commercial MGO solution (40% stock 

solution in water; Sigma-Aldrich) for use as a control.  

Descriptive statistical analysis (means, standard deviation, range and median) were conducted using R 

Studio statistical software (v 1.1.419).  

 

Nectar samples 

Nectar samples were analysed for DHA and Total sugar (Tsugar) content by reverse-phase high-

performance liquid chromatography (RP-HPLC), adapted from Norton et al (Norton et al. 2015). 

Briefly, nectar samples were thawed and derivatised with O-(2,3,4,5,6-pentafluorobenzyl) 

hydroxylamine (PFBHA), incubated (65 °C, 2 h) and analysed.  

Fructose and glucose standards were prepared as a combined sample in Milli-Q water, DHA standards 

were prepared in Milli-Q water and the PFBHA reagent was prepared in 0.1 M citric buffer. 

Calibration standards were prepared from the sugar standards (200 µl) and DHA standards (0 – 150 

µl), providing the DHA:Tsugar ratios 0 – 37,500 mg/kg. The calibration curve plotted DHA:Tsugar 

mass ratio against DHA:Tsugar peak area ratio, where Tsugar was the combined glucose and fructose 

values.  

Chromatographic analysis was conducted with the column detailed above, and the pump program had 

a flow rate of 1.5 ml/min, with an injection volume of 20 µl. Retention times were: Tsugar 5.56, 6.04, 

6.155, 6.44 min; DHA 8.29 min; PFBHA 8.64 min. The DHA:Tsugar peak area provided the sample 

DHA:Tsugar (mg/kg) using the calibration curve.  

 

3.5 Antibacterial and antifungal activity and synergy assays 

Determining the antimicrobial activity of Australian Leptospermum honey 
samples  

Antibacterial activity of honey samples relative to a phenol standard was determined using an agar 

well diffusion assay as previously described (Irish et al. 2011). Staphylococcus aureus ATCC 25923 

(Oxoid, Hampshire, UK), a common reference strain for antimicrobial susceptibility testing, was used 

as the test organism for the phenol assays and cultured on Tryptone Soya Agar/Broth (Oxoid, 

Hampshire, UK).    

Honey samples were freshly prepared in a 50 % weight per volume (w/v) solution in sterile deionised 

water, and further diluted to 25 % volume per volume (v/v) in either sterile deionised water to test for 

total activity (TA); or a 2mg/ml catalase solution (3187 units/mg; Sigma-Adrich) to remove hydrogen 

peroxide activity and test for non-peroxide activity (NPA). NZ manuka honey (L. scoparium; Comvita 

Ltd) with predetermined NPA/UMF® of approx. 20 was prepared with and without catalase as above, 

and used as a positive control in the assays. Phenol (Sigma-Aldrich) standards of 2 – 7 % v/v were 

prepared fresh every month, and stored at 4 °C in the dark and brought to room temperature before 

use.  

Aliquots (100 µl) of each honey sample and phenol solution were dispensed in to the wells of the 

assay plates, in duplicate. Quasi-Latin squares were used to randomise the sample distribution and 

plates were incubated at 37 °C for 18 – 24h.  

The diameter of each zone of inhibition was measured at perpendicular angles using digital Vernier 

callipers (Mitutoyo, Illinois, USA). The mean diameter of the zone of inhibition was calculated and 

squared, and a standard curve was generated using the phenol standards (concentration of phenol 

versus mean squared diameter). The activity of honey was calculated using the standard curve, 
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multiplied by 4.69 to account for the dilution and density of honey, and expressed as the equivalent 

phenol concentration (% v/v, subsequently referred to as %). Each honey sample was tested in 

duplicate, and on at least two separate occasions.  

The correlation between NPA and MGO was determined using the Spearman’s Rank Correlation test 

performed with R (v.3.3.1) statistical software (Vienna, Austria).  

 

Determining the susceptibility of fungal pathogens to Australian honey 

The inhibitory effects of honey were tested against a range of pathogenic fungi, including Aspergillus, 

Fusarium, Microsporin, Mucor and Trichophyton species. Honey samples with different types or 

levels of activity (based on antibacterial activity) were chosen and included: a jellybush (L. 

polygalifolium) honey, where the antibacterial activity was MGO-driven; a jarrah (Eucalyptus 

marginata) honey, where the antibacterial activity was H2O2-driven; and a table honey (purchased 

from the supermarket, labelled as a mixed blend). An artificial honey control, made up of the main 

sugars in honey and pH adjusted to match our honey samples, was used as a control.  

Susceptibility was assessed by standard microdilution assays (CLSI 2008) to determine the minimum 

inhibitory concentration (MIC; the lowest concentration needed to stop the growth of the fungi) and 

the minimum fungicidal concentration (MFC; the lowest concentration needed to kill the fungi).  

 

Investigating synergy between honey and lactoferrin against Candida 

Concentrations of honey and the antifungal lactoferrin (Sigma-Aldrich) were selected to encompass 

the MICs determined for different Candida strains. Beginning at 4× MIC, serial two-fold dilutions of 

the honey and lactoferrin were prepared in horizontal and vertical directions, respectively, in 96-well 

microtitre plates, with 50 μL of diluted honey and lactoferrin aliquoted into the appropriate wells. 

Inoculations, incubation conditions, assay readings and back plating were performed according to the 

Clinical Laboratory Standards Institute (CLSI) guidelines. Results were read visually, and synergy 

was determined using by Fractional Inhibition Concentration Index (FICI), calculated as FICI = FICA 

+ FICB, where FIC (fractional inhibitory concentration) = MIC of drug in combination/MIC drug 

alone. FICI values of ≤0.5 are considered synergistic, >0.5 – 4 indifferent and >4 antagonistic. At 

least two independent assays were performed for each tested strain. 
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4 Results  

4.1 Identification and mapping of Australian Leptospermum species 
and identifying their potential for producing bioactive honey 

The occurrence of Australian Leptospermum species was identified and mapped from the sites of 

honey and nectar collection, as well as the field work component of this project. Here we show that 

Australia is abundant in Leptospermum species, and several of these are capable of producing honeys 

with high levels of antibacterial activity.  

The work pertaining to this section has been combined with all available resources (e.g. books, online 

repositories) on the Leptospermum genus of plants to produce five Leptospermum identification 

guides written by Simon Williams for use by the beekeeping industry. The guides cover identification 

information on Leptospermum species trees (with photos and written descriptions relating to flowers, 

seeds, fruit, leaves) and information on honey activity from these species, and are split into the 

following titles: ‘A beekeeper’s guide to: (i) Northern Rivers and surrounding regions; (ii) Australian 

east coast; (iii) West Australian; (iv) Tasmanian; and (v) Australian Leptospermum trees and honey’. 

Please refer to the final guide listed above for a comprehensive identification and mapping of 

Leptospermum species occurrence around Australia and activity associated with honey from these 

species.  

In total, 1199 honey samples were donated from beekeepers for the survey, and, together with the 

4707 samples received from Capilano Honey Ltd, we had a total of 5906 samples to investigate the 

links between species, geographic location and antibacterial activity. The antibacterial activity data 

was extrapolated from MGO levels only for the Capilano samples, and determined via both MGO and 

NPA levels for the donated samples.  

While the majority of samples were sourced from NSW (Figure 1A), we had a high number of 

samples from many regions (Figure 1B), as identified by the Bureau of Meteorology (BOM) weather 

regions, from areas known to be abundant in Leptospermum. The donated samples were 

predominantly received from NSW and QLD (Figure 2).  

  



 

8 

 

 

Figure 1 Number of total Leptospermum honey samples collected/obtained (n=5906) by: (A) state, and (B) 

from different regions identified by the BOM weather districts. 
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Figure 2 Samples donated from beekeepers broken down by number received per state 
Note: Although 1199 samples were donated by beekeepers in total, location information was not provided for several samples 
(n=19) and two samples were internationally sourced, so here we present the location information for n=1178 samples.  

 

We analysed the honey samples to determine the levels of two chemical components related to 

antibacterial activity in manuka and related Leptospermum honeys, namely the compound MGO, 

which is known to be the main contributor to the antibacterial activity of manuka honey, and its pre-

cursor compound DHA. In addition, hydroxymethylfurfural (HMF) was included in the same test as 

an indicator of honey age and exposure to heat, as high values of HMF can have commercial 

consequences e.g. exporting restrictions.  

The Australian Leptospermum honey samples covered a range of MGO values, ranging from very low 

(<83 mg/kg, and equivalent to a bioactivity NPA rating of <5) to exceeding 1200 mg/kg, which gives 

rise to a highly active honey equivalent to NPA 25+ (Figure 3).  

ACT
1

NSW
453

QLD
396

SA
29

TAS
175

NT
1

VIC
101

WA
22
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Figure 3 MGO levels measured in honey samples 
Honey samples (n= 5906) grouped by MGO levels (mg/kg) relating to different levels of antibacterial activity (NPA). 
Approximate NPA values corresponding to the MGO levels are included in the table insert (key); NPA values are in % 
equivalent to phenol.  

 

The majority of the samples (>3000) were in the lower MGO range of < 83 mg/kg (and therefore 

inactive in terms of NPA) and this could be due to the floral source of the honeys being misidentified 

as Leptospermum, particularly as there was limited information available on Leptospermum species 

when the project commenced. Alternatively, the samples with low levels of MGO may have been 

correctly identified as Leptospermum, however may not have been a species that produced DHA 

(which converts to MGO as the honey matures) or collection may have occurred at non-optimal 

period e.g. too early or late in the Leptospermum flowering period, therefore diluted with other floral 

sources. Other factors that are likely to impact the levels of MGO in honey could be environmental, 

density and abundance of Leptospermum flowers, and other floral types flowering concurrently. The 

data collected through this survey could be used to inform best hive management practice to produce 

more bioactive honeys, for example by adjusting when the hives arrive at an apiary site and the time 

of extraction to better match peak Leptospermum flowering.  

Of the total samples received in this project (n=5906), approximately 40 % (n=2354) had MGO levels 

of > 83 mg/kg, equivalent to detectable levels of antibacterial activity (NPA5+), which are known to 

demand higher prices than their non-active counterparts.  A number of samples (n = 73) showed MGO 

levels exceeding 1200 mg/kg (Figure 3), and these samples represented relatively pure mono-floral 

active Leptospermum honey based on data from our field work studies, abundance of Leptospermum 

from those sites and the plants in flower at the time of sampling/collection. These data illustrate the 

bioactive potential of honey derived from the Australian Leptospermum species, which has not been 

fully recognised previously.  

Previous work has demonstrated that Leptospermum honeys with high antibacterial activity (NPA) 

were sourced from certain regions in south-east Queensland and north-east NSW (RIRDC Project No. 

PRJ-000544; (Irish et al. 2011)). Our survey, using a substantially higher number of honey samples, 

has reported higher MGO and DHA levels in these areas compared to others and this is reflective of 

the beekeepers using their prior knowledge to target mono-floral Leptospermum species capable of 

producing active honey. In addition to these previously identified geographical ‘hotspots’, we have 

also found that regions of Western Australia, Tasmania, Victoria, South Australia, southern NSW and 
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Far North Queensland can be targeted for Leptospermum honey with high levels of antibacterial 

activity based on the maximum levels of MGO (Figure 4A) and DHA (Figure 4B) measured in these 

regions. It should be noted that these maximum levels were determined from honey samples at the 

time of receipt from beekeepers. So, since some beekeepers sent samples in fresh following 

extracting, and others had their samples for short (weeks) or longer (months) term storage, these data 

represent honey samples at different levels of maturity. It is possible, therefore that these values 

underestimate the maximum potential MGO/DHA levels in honeys from these regions.  

 

 

 

Figure 4 Maximum levels of MGO and DHA detected in honey samples analysed by region 
Panel A shows maximum levels of MGO and panel B shows maximum levels of DHA detected in the honey samples, measured 
in mg/kg. Regions are defined by mapping honey source coordinates to the nearest IBRA7 bioregions in order to ensure 
confidentiality of specific apiary sites.  
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Honeys with NPA equivalent to 10+ (MGO 262+) are generally suitable for therapeutic use (Irish et 

al. 2011, Molan et al. 2015), and our results indicate that multiple regions in Australia have the 

potential to produce medicinal honey outside the previously known QLD-NSW border. In further 

studies of Leptospermum honey, collection of additional information relating to honey production 

volume, nectar yields, soil moisture, weather/climate trends, co-flowering species, and bee/hive age 

and health could be used to develop computational models to predict the likelihood of bioactive 

honeys from certain regions and species.  

We have identified several key species for medicinal Leptospermum honey production, with at least 

one found in each Australian state, apart from the Northern Territory and ACT (Table 1). 

Table 1 Key Leptospermum species identified for bioactive honey production 

Leptospermum species States found* 

L. lanigerum NSW, VIC, SA, TAS 

L. liversidgei QLD, NSW 

L. nitens WA 

L. polygalifolium QLD, NSW, VIC 

L. scoparium VIC, TAS 

L. speciosum QLD, NSW 

L. whitei QLD, NSW 
*Australian states where key Leptospermum species identified for their potential to produce bioactive honey 

occur; NSW: New South Wales, VIC: Victoria, SA: South Australia, TAS: Tasmania, QLD: Queensland, WA: 
Western Australia.  

Our findings suggest that the Leptospermum genus is an Australia-wide resource for the production of 

high-value honeys, capable of generating significant returns and commercial benefits to the Australian 

beekeeping industry as a whole.  

 

4.2 Exploring the relationship between the bioactivity and 
chemistry of Australian Leptospermum honey  

There are a number of microbiological and chemical tests that are used in the honey industry to 

determine the suitability of honey as an antibacterial product, and it is the antibacterial activity that is 

commonly referred to as ‘bioactivity’. For manuka (and other related Leptospermum honeys) 

specifically, antibacterial activity is generally determined by a biological assay known as the agar well 

diffusion method, which measures the extent to which the honey inhibits a reference bacterium 

(Staphylococcus aureus) with reference to a phenol standard. This assay can provide the ‘total 

activity’ (TA) and ‘non-peroxide activity’ (NPA), determined as the equivalent phenol concentration 

(%) that would kill S. aureus. NPA has been marketed in NZ as UMF®, and a rating of NPA/UMF® 

above 10+ is considered therapeutically beneficial (Irish et al. 2011).   

Since the discovery that MGO is the main contributor to NPA in NZ manuka honey, a correlation 

between the level of MGO and NPA has been determined and the NZ honey industry has shifted to 

directly measuring the level of MGO in a honey sample to infer its ‘special’ antibacterial activity. 

Measuring the DHA content in the honeys, the pre-cursor compound that converts to MGO as the 

honey matures, allows prediction of the antibacterial potential of a matured honey sample. Both DHA 

and MGO are often quantified by analytical chemistry methods (HPLC), as this method is recognised 

as being more sensitive, affordable and time efficient. However, it was not known when we 

commenced this study whether MGO content correlated with NPA in Australian Leptospermum 

honeys. 
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Here we report a strong correlation between the antibacterial activity (NPA) of Australian 

Leptospermum honey and their corresponding MGO levels, and also demonstrate the long-term 

stability of NPA in these honeys.  

 

Analysis of Leptospermum honeys from a previous library  

Initially, we assessed 80 Leptospermum honeys from a previous honey library, collected by Irish et al 

(Irish et al. 2011) between 2004 – 2007. This study reported high levels of NPA in some Australian 

Leptospermum honeys, but the work pre-dated the discovery of MGO as the major antibacterial 

component of Leptospermum honey. We determined the levels of DHA, MGO and HMF as well as 

their current NPA levels and these findings are published (see (Cokcetin et al. 2016)). The key 

findings are summarised below.  

We found a strong positive linear correlation (r2 = 0.95, Pearson’s rho= 0.97, p<0.05) between MGO 

concentration and NPA (mean-squared; Figure 5).  

 

Figure 5 Relationship between methylglyoxal and non-peroxide activity in Australian Leptospermum 
honeys 
Positive linear correlation between methylglyoxal (MGO) concentration and mean-squared non-peroxide activity (NPA2) in 
Australian Leptospermum honey samples (n=80) represented by diamond markers; green: MGO>800 mg/kg (NPA >20+), blue: 
MGO 260 – 280 mg/kg (NPA 10 – 20+), red: MGO <260 mg/kg (NPA <10+). NZ Clover honey (purple triangle) served as a 
negative control with no detectable MGO/NPA, and the NZ manuka honey (yellow square) and MedihoneyTM (orange circle) 
both serves as the positive controls. From (Cokcetin et al. 2016).  

This data indicates that like NZ manuka, the NPA of Australian Leptospermum honey is due primarily 

to MGO (derived from DHA) and is a suitable supply of medical-grade honey to supplement the 

manuka/medical honey market. Although there are likely to be other constituents of Leptospermum 

honeys that contribute to antibacterial activity, the tight correlation between MGO and NPA can be 

used by the Australian beekeepers to estimate the antibacterial, and therefore the commercial value of 

their honey.  

As the NPA for these honeys had been determined at the time of collection, re-assessment of the NPA 

following extended storage (up to seven years) at 4 °C in the dark allowed us to determine the 

stability of this activity in Leptospermum honey. Interestingly, we found that the NPA in all but two 

of these samples was stable for at least seven years under these storage conditions (Figure 6). 

Additionally, the majority of the L. polygalifolium samples had increased NPA relative to the initial 
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values determined seven years prior, and this is likely due to the conversion of DHA to MGO in these 

samples over time.  

 

Figure 6 Non-peroxide activity (NPA) of Australian Leptospermum honey samples tested seven years 
part 
Australian Leptospermum honey samples (n=61) identified by Irish et al. (2011) as having NPA. Dark grey boxes represent the 
NPA determined for the honeys at the time of collection (tested 2006 – 07). Light grey triangles represent NPA tested in 2014, 
seven years post-collection, following storage of the samples in the dark at 4 °C. From (Cokcetin et al. 2016).  

The stability of Leptospermum antibacterial activity has positive implications. For example, storage of 

medicinal honey products under the conditions tested here (4 °C, in the dark) can maintain the high 

levels of antibacterial activity and also extend the shelf life of these products, thereby reducing waste 

and enabling greater use. Extended shelf life of medicinal honey products can also be extremely 

valuable in remote areas with limited access to medical resources.  

Analysis of newly collected Leptospermum honey samples 

We compared the NPA levels, determined via the biological assays, to the estimated NPA levels 

derived from the MGO measurements in a sub-set (n= 572) of the newly collected samples (Figure 7). 

 

Figure 7 Comparison of the measured vs predicted NPA values of honey samples 
A subset of the newly collected honey samples were used to determine how closely the measured NPA aligned with the NPA 
predicted from MGO levels in the honeys.  

 

The tight linear relationship between predicted and measured NPA indicate that measuring the MGO 

can accurately predict the NPA of Australian Leptospermum honey.  
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The relationship between MGO and NPA was re-evaluated using the newly collected honey samples 

(Figure 8).  

 

Figure 8 Relationship between methylglyoxal and non-peroxide activity in newly collected Australian 
Leptospermum honeys 

A strong linear correlation was observed between MGO and NPA2 as previously identified for NZ 

manuka and the preceding Australian Leptospermum study, confirming that MGO is an accurate 

indicator of the bioactivity of Leptospermum honeys. We do note, however, that there was increased 

point scatter in this expanded data set, and this may be due to the more substantial species diversity in 

Australian nectar sources, contributing nectar-derived phytochemicals (for example phenolics) that 

may have influenced the NPA. The next scientific journal article on the newly collected 

Leptospermum species, which has a much larger number of samples (n= 1199) and species and covers 

a significantly larger geographic range in Australia is currently being prepared, for submission in 

2019. The final NPA-MGO correlation (formula) printed in this publication will be the most accurate 

one available, as it is based on the largest collection of Australian Leptospermum honeys to date, to 

predict the antibacterial activity of Australian Leptospermum honeys from their MGO content. 

Therefore, this correlation formula should be considered for use by the industry instead of the NZ 

correlation currently used (which is based on the MGO-NPA relationship in L. scoparium).  

We also investigated how storage temperature (5, 22 and 35 °C) affects DHA to MGO conversion in 

L. polygalifolium honey (Figure 9) to maximise this conversion, resulting in a honey with the highest 

possible antibacterial activity. Generally, young honeys from active Leptospermum species have high 

levels of DHA and low levels of MGO, which means that their antibacterial activity is undetected in 

the biological assays measuring NPA and they are not yet able to be marketed based on their MGO 

level. We wanted to identify optimum temperature and storage conditions for maximum DHA to 

MGO conversion to inform best beekeeping practice to produce a premium product.  
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Figure 9 The effect of temperature on DHA, MGO and HMF levels over 10 months in Australian 
Leptospermum honey  
L. polygalifolium samples were stored at 5 °C (blue line), 22 °C (purple line) and 35 °C (green line) and the levels of DHA, MGO 
and HMF were determined every month for 10 months (Brooks et al. unpublished work).  

 

We found that DHA, MGO and HMF levels remained unchanged over the course of 10 months when 

samples were stored at 5 °C. At 22 °C, we observed a steady decrease in DHA and corresponding 

increase in MGO levels, with HMF levels remaining unchanged. At 35 °C, we noted a sharp decrease 

in DHA levels with MGO levels remaining relatively unchanged, and a sharp increase in the 

undesirable HMF levels. HMF, which occurs spontaneously in all honey types, is often used as an 

indicator of honey freshness (and as a measure of spoilage) as it increases with storage length and 

exposure to high temperatures. Levels of HMF in honey above 40 mg/kg are undesirable as they can 

mean honey producers will not be able to sell or export the honey. Based on these and other 

unpublished data in the Brooks Lab, we recommend storage of high DHA honeys at 22 °C for 

approximately one year for maximum DHA to MGO conversion.  

 

4.3 Predicting the bioactivity potential of Australian Leptospermum 
honey from nectar analyses  

The work pertaining to this section has been published (see (Williams et al. 2018)). Some of the key 

findings are summarised below.  

Production of medical-grade Leptospermum honey requires targeting Leptospermum species with high 

levels of DHA in the nectar, because high levels of DHA give rise to high levels of MGO (as the 

honey matures) and subsequently high NPA. The level of DHA in nectar is most accurately quantified 

as the DHA to Total sugar (DHA:Tsugar) ratio.  

Nectar samples collected during the field work portion of this study and via industry collaborators 

were analysed for their DHA:Tsugar using HPLC. Sampling covered a range from Cairns in north 

Queensland, south along the east coast and into the Great Dividing Range, continuing through 

Queensland, New South Wales, Victoria and into south-east South Australia, as well as Tasmania and 

south-west Western Australia (Figure 10). Nectar samples (n= 10 per tree) were collected from 2153 

individual Leptospermum trees, representing 55 of the 84 species native to Australia.  
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Figure 10 Regions from which Leptospermum species were sampled for nectar and the 
corresponding average DHA levels in the nectar samples  
Regions are allocated using the IBRA7 bioregions. DHA levels in the nectar are measured as DHA:Tsugar and 
expressed as DHA in mg/kg. From (Williams et al. 2018).  

The DHA:Tsugar in the nectar samples ranged from not detected to over 30,000 mg/kg across 

Australia, and the average values grouped per region are presented in Figure 10. Of the 55 species 

tested as part of this study, 39 had DHA:Tsugar levels that could produce medical-grade 

Leptospermum honey. The presence of Leptospermum species with DHA:Tsugar content in all tested 

Australian states means that the capacity to produce active Leptospermum honey is not limited to a 

single state or region.  

Individual nectar sample sites (defined as an area where more than 10 trees were sampled), assumed 

to have uniform environmental profiles/conditions, exhibited a range of DHA:Tsugar levels within a 

single Leptospermum species (Figure 11). This finding suggests that the DHA:Tsugar variation is 

driven mainly by plant genetics rather than environmental conditions. A breeding program to 

genetically engineer or select plants with maximum DHA:Tsugar production would be of benefit.  
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Figure 11 Variation in DHA levels detected in the nectar of L. polygalifolium trees within one sampling 
site 

The levels of DHA in the nectar of individual L. polygalifolium trees (n= 29) from one site in QLD, where the environmental 
conditions were comparable. Although the species and environmental conditions were consistent across the samples, the 
levels of DHA in the nectar varied markedly from sample to sample, indicating that DHA content is not driven solely by 
environmental factors nor by species. Levels of DHA measured as DHA:Tsugar and expressed in mg/kg. One sampling site 
refers to an area where a minimum of 10 individual trees were sampled for nectar.  

We used the DHA:Tsugar levels to estimate the expected MGO in honey samples grouped by regions, 

and compared these predicted values to the MGO levels measured in honey samples collected from 

those regions (Figure 12) to create an example prediction model. Ideally, a prediction model would 

accurately estimate the likely antibacterial activity of honey (i.e. level of MGO at its fully matured 

state) based on the DHA content in the nectar of the plant, prior to honey production and harvest, thus 

identifying the most suitable plants and/or regions to target for high antimicrobial activity honeys.  

 

Figure 12 Comparison of MGO measured in honey samples vs MGO predicted from the nectar of 
Leptospermum plants grouped by region 
Yellow boxes represent the MGO levels measured in the honey samples, grouped by region defined by the BOM Weather 
districts. Green boxes (adjacent right to each yellow box) represent the MGO levels estimated from the nectar of 
Leptospermum plants from the same region.   
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The majority of the honeys have MGO below the predicted MGO potential from the nectar (Figure 

12) for each BOM-assigned region, and this may be due to the high volume of honey samples with 

low MGO received for the study (Figure 3). There are only a few honey samples with higher levels of 

MGO that are comparable to that projected from the nectar DHA:Tsugar values; these samples 

indicate that beekeepers have already adopted correct management practices and/or have access to 

apiary sites with high Leptospermum density and limited co-flowering species. Districts such as 

Tasmania (North West Coast and South East), where the predicted and measured model holds true, 

indicate that beekeepers have implemented management practices to maximise Leptospermum honey 

collection.  

The example prediction model relies on several general assumptions, and can be improved in a future 

Leptospermum-focused study to better reflect measured MGO from a site. For example, thoroughly 

characterising the specific sugar composition of Leptospermum honeys, and building a honey maturity 

model based on Australian Leptospermum species rather than relying on the NZ model, which only 

factors L. scoparium (Grainger et al. 2016a, Grainger et al. 2016b, Grainger et al. 2016c) would 

significantly benefit the accuracy of the prediction model. Additionally, certain sites should be 

targeted for nectar samples during Leptospermum flowering, and the honey from that flowering period 

should be collected and assessed for MGO levels to give a more direct comparison of the nectar DHA 

to honey MGO relationship for that season. This relationship could be further explored from one 

flowering season to the next to better predict the potential of obtaining active honeys from certain 

sites. The accuracy of the prediction model could also be significantly improved if it were to be 

applied to single Leptospermum species plantation environments.  
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4.4 The antifungal and synergistic effects of Australian honey 

A range of problematic fungal pathogens were tested to determine their susceptibility to Australian 

honey, including a L. polygalifolium (jellybush) honey with high levels of NPA, a Eucalyptus 

marginata (jarrah) honey with high levels of total activity (TA; mainly driven by the hydrogen 

peroxide content), as well as commercially available table honey (no activity) and an artificial honey 

(sugar solution matched to mimic the main sugar content and pH of honey). The activity of these 

honeys was tested against dermatophyte fungi strains (Trichophyton and Microsporum spp.), capable 

of causing tinea infections of the skin (e.g. ringworm, athlete’s foot) and therefore a suitable option 

for treatment with topical antimicrobial agents. We also tested the effect of honey against the invasive 

Aspergillus spp., which can co-infect with dermatophytes.  

All fungi strains were susceptible to the inhibitory effects of the jellybush and jarrah honey, but 

susceptibility varied depending on the fungal species (Table 2).  

Table 2 Susceptibility of fungi to honeys of different floral source 

 Honey type (% w/v) 

 

Jellybush 

(Leptospermum 

polygalifolium) 

Jarrah 

(Eucalyptus 

marginata) Artificial honey Table honey 

Species MIC MFC MIC MFC MIC MFC MIC 

Trichophyton rubrum 10 12.5 2.5 4 30 >30 NT 

Trichophyton 

interdigitale 15 17.5 3.5 5 40 >50 NT 

Trichophyton tonsurans 10 10 2.5 3.5 30 >50 NT 

Microsporum gypseum 15 25 3.5 5 40 >50 NT 

Microsporum nanum 10 10 1.5 2 30 >50 NT 

Microsporum canis 7.5 10 1.5 2 20 >50 NT 

Aspergillus terreus 30 NT 20 NT NT NT 30 

Aspergillus fumigatus 40 NT 20 NT NT NT 30 

Aspergillus niger 50 NT 50 NT NT NT >50 

Aspergillus flavus 40 NT 40 NT NT NT 50 

Mucor circinelloides 40 NT 20 NT NT NT 30 

Fusarium oxysporum 30 NT 10 NT NT NT 20 
MIC: minimum inhibitory concentration; MFC: minimum fungicidal concentration; NT: not tested. All honey 
concentrations expressed as percentage weight per volume (% w/v).  

The dermatophyte strains (Trichophyton spp. and Microsporum spp) were especially sensitive to the 

inhibitory effects of jarrah honey where the inhibitory and fungicidal concentrations were less than 5 

% w/v (Table 2). Jarrah honey was also markedly more effective at inhibiting the growth of the 

Aspergillus strains, as well as M. circinelloides and F. oxysporum, indicating that the antifungal 

activity of honey is not likely to be MGO-derived as is the case with the antibacterial activity.  

Artificial honey produced some inhibition of the fungal strain tested only at high concentrations (>30 

% in most cases), indicating that the antifungal effect of honey was not driven by the sugar or pH 

component either. In further work investigating the ‘active’ antifungal component(s) of honey, we 

found that the antifungal activity of honey was (1) not lost when hydrogen peroxide was neutralised 

with catalase, suggesting that the activity is not solely derived from the H2O2 in honey; (2) was lost 

following heating the honeys to 70 °C (and above), indicating that the antifungal component(s) are not 

heat stable; and (iii) was lost when the honey was fractionated by size (1000 Da cut-off), suggesting 

that the component(s) responsible for the activity were smaller than 1000 Da in size. Collectively, 

these data confirm that the antifungal activity of honey is independent of the antibacterial activity.  
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We also conducted tests to determine whether manuka or kanuka honey showed synergy with 

lactoferrin, (an iron-chelating protein found in milk and tears that also has some antimicrobial 

activity) against another fungal pathogen Candida albicans. We were interested in investigating this 

synergy because 1) fungal infections are now recognised as a significant global health issue; 2) there 

is a shortage of effective antifungal treatments available and antifungal resistance is on the rise; 3) 

most antifungals lack killing power; and 4) combination therapies have shown success in treating 

other microbial infections.  

Not only was synergy not seen; we found antagonistic activity such that the presence of honey 

interfered with the activity of lactoferrin. This result is contrary to unpublished preliminary 

observations by colleagues who found a synergistic interaction. However it is probably not surprising 

given that we already found relatively high MICs for honey against Candida (Irish et al. 2005) and 

since Candida is in the ‘sugar-loving’ yeast clade (Saccharomycetes), it is likely to be using the 

sugars in honey as a food source.  
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Conclusions and Implications 

Key findings and conclusions 

Major achievements of this project were the successful promotion of Australian honey as a premium 

product with significant therapeutic potential, and the wide-spread communication of the science 

behind medicinal honey. Our team has generated significant interest in medicinal honey from 

members within the scientific and medical fields, within the beekeeping and honey industries, and 

from the general public, through our communication and output efforts, detailed later in this report. 

The findings and implications from this project have been covered extensively by local and 

international media outlets.  

The main conclusions for each of the research activities were: 

Identifying Australian Leptospermum species and locations with potential for producing 

bioactive honey 

 Australia is abundant in Leptospermum species, and several of these produce honeys with 

high levels of antibacterial activity 

 Australian Leptospermum honeys contain methylglyoxal (MGO; a key chemical ingredient 

relating to the antibacterial activity of the honey) at varying levels, ranging from very low (< 

83 mg/kg, equivalent to non-peroxide activity (NPA) <5) to exceeding 1200 mg/kg 

(equivalent to NPA 25+), and this is dependent in part on the floral (species) and geographic 

(location) source  

 There are several regions in Australia that can be considered as geographical ‘hotspots’ for 

the production of Leptospermum honey with high levels of antibacterial activity, including 

south-east Queensland, Far North Queensland, north-east NSW, southern NSW, south-west 

and Wheatbelt region in Western Australia, and certain parts of Tasmania, Victoria and South 

Australia 

 Key species for medicinal Leptospermum honey production include: L. lanigerum, L. 

liversidgei, L. nitens, L. polygalifolium, L. scoparium, L. speciosum, and L. whitei , and these 

species are distributed across most Australian states 

 The Leptospermum genus is an Australia-wide resource for the production of high-value 

honeys, capable of generating significant returns and commercial benefits to the Australian 

beekeeping industry as a whole  

The relationship between the antibacterial activity and chemistry of Australian Leptospermum 

honey 

 There is a strong positive linear correlation between MGO and NPA in Australian 

Leptospermum honey  

 Australia has a suitable supply of medical-grade honey to significantly contribute to the 

manuka/medicinal honey market, as the activity of Australian Leptospermum is derived from 

the same factors as that of NZ manuka 

 Although there are other constituents of Leptospermum honeys that contribute to antibacterial 

activity, the close correlation between MGO and NPA can be used by the Australian 

beekeeping industry to estimate the antibacterial activity, and therefore commercial value, of 

their honey 

 Honeys with high levels of dihydroxyacetone (DHA), or Leptospermum species with high 

levels of DHA present in the nectar, will result in honeys with high MGO and antibacterial 

activity as the honey matures (DHA converts to MGO over time) 

 Storage of young honeys with high DHA levels at 22 °C for approximately one year is ideal 

to maximise the conversion of DHA to MGO 
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 The NPA of Australian Leptospermum honey is stable for long periods of time (up to seven 

years) when stored under refrigeration conditions (4 °C in the dark).  

The antifungal and synergistic effects of Australian honey 

 Pathogenic dermatophyte fungi are susceptible to the inhibitory effects of jellybush (L. 

polygalifolium) and jarrah (Eucalyptus marginata) honey, but susceptibility varied depending 

on the fungal species 

 Honeys with ‘hydrogen peroxide type’ activity are generally more potent against fungal 

pathogens than Leptospermum honeys 

 Antifungal activity of honey exhibits a very different mode of action compared to its 

antibacterial activity – and this shows a huge untapped potential for a further use of different 

(non-Leptospermum) medicinal honeys 

 There is no synergistic activity between honey and another antifungal agent, lactoferrin 

 

Implications for relevant stakeholders 

Major implications for key stakeholder groups were: 

 The Australian honey industry 

The findings here provide useful scientific information for those producing and marketing Australian 

Leptospermum honey. If the potential is realised, this will provide an important tool to help build the 

sustainability of the beekeeping industry. We have shown that there are numerous Australian 

Leptospermum species that produce honeys with high levels of antibacterial activity, at levels that are 

identified as being therapeutically beneficial. With appropriate marketing and public awareness 

campaigns, supported by robust scientific data, Australian Leptospermum honey has the potential for 

adoption as an internationally-recognised, potent, topical antimicrobial agent. There is increasing 

demand for these high-value therapeutic honeys both nationally and globally, as evidenced by the 

success of New Zealand manuka honey.  

The shelf price of NZ manuka honey ranges from AU$20 – $250/kg, and our work showing the 

equivalent properties to NZ manuka could similarly be used to help Australian Leptospermum honeys 

command a higher price. Even inactive or low active NZ manuka honey is worth significantly more 

than other honeys, and our project has identified that there is a plentiful source of Australian 

Leptospermum honeys with lower antibacterial activity that are well-suited as a high-value ‘table’ 

honey, and these could be marketed accordingly as premium products to significantly increase returns 

to beekeepers. It is expected that the success of high-value Leptospermum honeys will have flow-on 

price benefits for all Australian honeys, including those that are currently undervalued e.g. native 

eucalypt honey like yellow box, currently fetching $3 – $6/ kg. An increased use and acceptance of 

some honeys as medical-grade would have the potential to lead to a general increase in the status of 

all Australian honeys, regardless of their medical properties.  

This study also provides important preliminary findings on the differences between the antibacterial 

and antifungal activity of honey. Fungal infections of the skin are notoriously difficult to treat with 

conventional medications, and the untapped potential of Australian honey to provide a safe and 

effective treatment option should be further explored. 

Recognition of the value of Australian Leptospermum and other honey producing species also 

increases industry diversity and apiary site availability by providing more options for beekeepers, and 

ammunition for their fight for the right to access native forests on public land.  

Those looking for ways to regenerate land may also look at considering certain Leptospermum plants 

to provide an avenue for producing a sustainable and valuable crop. 
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 Communities 

The creation of high-value agricultural products allows producers to invest in their local communities. 

Beekeeping is important in rural/regional Australia, and any program with the potential to 

significantly boost the income and/or sustainability of the Australian apiculture industry also helps the 

agricultural sector due to the crucial role managed honey bees play in food security, through the 

pollination services they provide. 

This work also has positive implications for the clinical prevention and management of skin and 

wound infections. We have shown that some Australian Leptospermum honeys have exceptionally 

high levels of antibacterial activity, and the identification and selection of specific honeys is crucial if 

it is to be used medicinally or in the clinic to treat infections. Further investigations to fully 

characterise the bioactive properties of honeys will be helpful in increasing its acceptance in 

conventional medicine – this includes the antibacterial and antifungal properties, but also wound 

healing, anti-inflammatory and prebiotic properties. 

 Policy makers 

The activity and potentially very high value of Australian Leptospermum-derived honeys argue for 

continued access by beekeepers to public sites abundant in native flora, such as national parks and 

state forests.  
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Recommendations 

There remains a great deal of confusion amongst beekeepers, the general public and the 

medical/scientific communities about the types and levels of antimicrobial activity exhibited by 

different honeys, and the efficacy of individual honeys as therapeutic agents.  

Recommendation 1 -The industry should develop and licence a unified means of assaying and 

labelling medical-grade honeys – including, but not limited to, Leptospermum honeys, and its use 

should be required of anyone marketing honey as an antimicrobial product.  

Recommendation 2 - Similar approaches to developing and implementing measures and labelling 

of other ‘bioactive’ properties of honey (e.g. anti-inflammatory, wound healing, 

immunomodulatory, prebiotic) should be considered to maximise the full potential of bioactive 

honey.  

The majority of honey produced in Australia is derived from native eucalypts, and those with high 

levels of antimicrobial activity are derived from the presence of hydrogen peroxide (unlike 

Leptospermum, where the activity is derived from the non-peroxide components). Different types and 

levels of antimicrobial activity are desirable, particularly in clinical applications, as infections are 

often caused by multiple pathogens including bacterial and fungal species. Our work suggests that the 

peroxide-type honeys are more effective antifungals than Leptospermum honeys, and the Australian 

honey industry has the potential to capitalise on this area. There is a need for the development of a 

robust and reliable assay for measuring hydrogen peroxide type activity in honeys.  

Recommendation 3 - The industry should consider marketing honey for use as a dermatophyte 

cream, and funding further work into investigating the antifungal activity of honey.   

There is increasing concern about the authenticity of honey, and honey is recognised as one of the top 

most adulterated foods in the world.  

Recommendation 4 - The industry should fund future work on developing chemical and/or 

biological or genetic marker panels to authenticate the floral and geographic source of honeys.  

Recommendation 5 - for Leptospermum specific initiatives:  

 Finding genetic markers to identify Leptospermum to species (or sub-species) level 

 Genetic analysis of Leptospermum plants to identify the conditions/reasons that enable some 

species/types to produce nectar high in DHA  

 Developing a predictive model for use in Leptospermum plantations and natural stands, 

whereby the antibacterial activity of a honey can be estimated from nectar analysis 

 Targeting species for Leptospermum plantations, and these should be based on the presence of 

high level DHA in nectar, reliable and high-volume nectar production and high species 

density. Plantations should consider appropriate co-flowering species for example, those with 

low nectar but high pollen content that would help optimise honey bee nutrition and therefore 

health.  

Recommendation 6 – The industry should use the data provided here to argue for continued access 

to public lands.  
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Appendix: Communication Outputs 

Publications, presentations and popular media appearances 

All project updates and communication outputs are available via the ‘Oz Honey Project’ website 

(https://ozhoneyproject.wordpress.com/), which was developed specifically for this project. We will 

continue to revise this website with information, updates and articles of all our honey-related research 

so that it can serve as a resource for beekeepers, collaborators, industry partners and the general 

public.  

Publications in peer-reviewed journals 

Williams S, Pappalardo L, Bishop J & Brooks P (2018). Dihydroxyacetone production in the nectar of 

Australian Leptospermum is species dependent. J. Agric. Food Chem doi:10.1021/acs.jafc.8b04363. 

Cokcetin N*, Pappalardo M*, Campbell L, Brooks P, Carter D, Blair S & Harry E (2016). The 

antibacterial activity of Australian Leptospermum honey correlates with methylglyoxal levels. Plos 

One doi: 10.1371/journal.pone.0167780.  

Pappalardo M, Pappalardo L & Brooks P (2016). Rapid and reliable HPLC method for the 

simultaneous determination of dihydroxyacetone, methylglyoxal and 5-hydroxymethylfurfural in 

Leptospermum honeys. Plos One doi: 10.371/journal.pone.0167006.  

Carter D, Blair S, Cokcetin N, Bouzo D, Brooks P, Schothauer & Harry E (2016). Therapeutic 

manuka honey: no longer so alternative. Frontiers in Microbiology doi: 10.3389/fmicb.2016.00569.  

Publications in review / in preparation 

Lehmann D, Krishnokumar K, Batres M, Hakola-Parry A, Cokcetin N, Harry E, Carter D (submitted), 

A cost-effective colorimetric assay for quantifying hydrogen peroxide in honey. Under review Access 

Microbiology. 

Another scientific article on ‘Australian Leptospermum honey: new sources and their bioactivity’ is 

currently being prepared by Simon Williams and Nural Cokcetin, for submission in June 2019. This 

publication will cover the relationship of the bioactivity and chemistry of the 1000+ Leptospermum 

honeys collected in this survey, as well as explore how the species, geography and nectar data can 

influence and inform the antibacterial potential of Leptospermum honey.  

Book chapters and guides 

In preparation for Products of the hive, AgGuide publication for the NSW Department of Primary 

Industries.  

Cokcetin N and Blair S. Chapter 3: Bioactive honey.  

Williams S (2019) A beekeeper’s guide to Australian Leptospermum trees and honey.  

Williams S (2018) A beekeeper’s guide to Tasmanian Leptospermum trees and honey.  

Williams S (2017) A beekeeper’s guide to Western Australian Leptospermum trees and honey. 

Williams S (2017) A beekeeper’s guide to Australian east coast Leptospermum trees and honey.  

Williams S (2017) A beekeeper’s guide to Northern Rivers and surrounding regions.  

  

https://ozhoneyproject.wordpress.com/
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Other publications 

Guttentag A (expected submission Nov 2019). Mechanistic insights into the antifungal action of 

honey against dermatophytes. Honours thesis, University of Sydney.  

Willams S (2019). Mapping current and potential honey production from the Leptospermum genus in 

Australia. PhD thesis, University of the Sunshine Coast.  

Liu K (2016). Honey as a potential source for therapeutic leads to treat Cryptococcus infections. 

Honours thesis, University of Sydney.  

Hakkola-Parry A (2017). Characterising antifungal properties of Australian honey. Honours thesis, 

University of Sydney.  

Krishnakumar K (2018). Antimicrobial properties of Australian honeys. Honours thesis, University of 

Sydney.  

Cokcetin N & Blair S (2017). Science or snake oil: is manuka honey really a ‘superfood’ for treating 

colds, allergies and infections? The Conversation, available online from 

https://theconversation.com/science-or-snake-oil-is-manuka-honey-really-a-superfood-for-treating-

colds-allergies-and-infections-78400  

Cokcetin N (2017). Honey: a sweet solution for superbug infections. Focus article for the Australian 

Society for Microbiology Syntrophy Magazine, Vol 18 Issue 7.  

Blair S and Cokcetin N (2016). Honey, I killed those superbugs. Australian Health Today, Issue 1 p40 

– 45. Available online from https://ozhoneyproject.files.wordpress.com/2016/04/blair_cokcetin-

2016_-aht-popular-honey-article.pdf  

Williams S (2016). An update: not all Leptospermums are equal (the what and where of Australian 

Leptospermum). Available online from https://ozhoneyproject.files.wordpress.com/2016/04/not-all-

leptospermum-are-equal-an-update-simon-williams.pdf  

Brooks P (2015). Not all Leptospermums are equal. Available online from 

https://ozhoneyproject.files.wordpress.com/2016/03/not-all-leptospermums-are-equal-peter-

brooks.pdf 

Presentations at scientific meetings 

Bouzo D, Cokcetin N & Harry E (2018). Investigating the activity of an ancient antimicrobial, 

honey, using modern transcriptomics. Gordon Research Conference for Microbial Stress Responses, 

South Hadley, Massachusetts, USA. Invited speaker, and poster presentation.  

Cokcetin N, Bouzo D, Blair S & Harry E (2018). The solution for superbug infections in wound care. 

Australian Pharmacy Professional Conference, Gold Coast, Australia. Invited speaker.  

Cokcetin N (2018). The prebiotic and antimicrobial properties of honey. Hawkesbury Institute for the 

Environment, Western Sydney University. Invited department seminar.  

Harry E & Cokcetin N (2018). Honey: a topical antibacterial and prebiotic food. Microbiome 

Research Centre, St George Clinical School, Kogarah. Invited department seminar.  

Cokcetin N, Bouzo D & Harry E (2018). Honey and drug-resistant infections. School of Life and 

Environmental Sciences, University of Sydney. Invited department seminar.  

Cokcetin N & Harry E (2017). Honey to treat superbug infections, and the buzz about Australian 

manuka. FoSTER UTS, Sydney, Australia.  

https://theconversation.com/science-or-snake-oil-is-manuka-honey-really-a-superfood-for-treating-colds-allergies-and-infections-78400
https://theconversation.com/science-or-snake-oil-is-manuka-honey-really-a-superfood-for-treating-colds-allergies-and-infections-78400
https://ozhoneyproject.files.wordpress.com/2016/04/blair_cokcetin-2016_-aht-popular-honey-article.pdf
https://ozhoneyproject.files.wordpress.com/2016/04/blair_cokcetin-2016_-aht-popular-honey-article.pdf
https://ozhoneyproject.files.wordpress.com/2016/04/not-all-leptospermum-are-equal-an-update-simon-williams.pdf
https://ozhoneyproject.files.wordpress.com/2016/04/not-all-leptospermum-are-equal-an-update-simon-williams.pdf
https://ozhoneyproject.files.wordpress.com/2016/03/not-all-leptospermums-are-equal-peter-brooks.pdf
https://ozhoneyproject.files.wordpress.com/2016/03/not-all-leptospermums-are-equal-peter-brooks.pdf
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Cokcetin N, Bouzo D & Harry E (2017). Honey: a sweet solution for drug-resistant infections. 

Australian Society for Microbiology Annual Scientific Meeting, Hobart, Australia.  

Bouzo D, Cokcetin N & Harry E (2017). Therapeutic manuka honey. Solutions for Drug Resistant 

Infections, Brisbane, Australia. Invited speaker.  

Bouzo D, Cokcetin N & Harry E (2017). Therapeutic manuka honey: no longer so alternative. JAMS 

Annual Symposium, Sydney, Australia. Invited speaker.  

 

Presentations at apiarists’ meetings 

Conference Year Location Presenters 

Tas Beekeepers Assn annual conference 2015 Smithton, TAS 

Peter Brooks and Simon Williams, 

USC 

Bee Week  2015 Orange, NSW Nural Cokcetin, UTS 

Qld Beekeepers Assn annual conference 2015 Cleveland, QLD 

Peter Brooks and Simon Williams, 

USC 

Vic Apiarists Assn annual conference 2015 Bairnsdale, VIC Shona Blair, UTS 

SA Apiarists Assn annual conference 2015 

Barossa Valley, 

QLD Nural Cokcetin, UTS 

NSW Apiarists Assn annual conference and 

AGM 2015 Sydney, NSW 

Peter Brooks and Simon Williams, 

USC 

Nural Cokcetin and Shona Blair, 

UTS 

Sunshine Coast Beekeepers group meeting 2015 

Sunshine Coast, 

QLD 

Peter Brooks and Simon Williams, 

USC 

Northern Rivers Beekeepers Assn conference 2015 Brisbane, QLD 

Peter Brooks and Simon Williams, 

USC 

Central Vic Apiarists Assn conference 2015 Maryborough, VIC Nural Cokcetin, UTS 

Valley Bees "Bee Open Day" 2015 Kandanga, QLD 

Peter Brooks, Simon Williams  

and Linda Pappalardo, USC 

Gold Coast Beekeeping Association field day 2015 Gold Coast, QLD Shona Blair, UTS 

Sydney Metro Branch NSWAA meeting 2015 Top Ryde, NSW Nural Cokcetin, UTS 

Southern Beekeepers Assn Field Day 2016 Toowoomba, QLD Simon Williams, USC 

NSW Apiarists Assn annual conference 2016 Albury, NSW 

Nural Cokcetin, UTS 

Simon Williams, USC 

WA Farmers Federation Beekeeping Section  2016 Perth, WA Simon Williams, USC 

Tas Beekeepers Assn annual conference 2016 St Helens, TAS Simon Williams, USC 

Vic Apiarists Assn annual conference 2016 Wangaratta, VIC Nural Cokcetin, UTS 

SA Apiarists Assn annual conference 2016 Kangaroo Island, SA 

Peter Brooks and Simon Williams, 

USC 

New Zealand Apiconference 2016 New Zealand Peter Brooks, USC 

Qld Beekeepers Assn annual conference 2016 Townsville, QLD 

Nural Cokcetin and Shona Blair, 

UTS 

Simon Williams, USC 

Gold Coast Regional Beekeepers Field Day 2016 Gold Coast, QLD 

Nural Cokcetin and Shona Blair, 

UTS   

Yarra Valley Bee Group meeting 2016 Yarra Junction, VIC Nural Cokcetin, UTS 

Central Vic Apiarists Assn conference  2016 Maryborough, VIC Simon Williams, UTS 

Geelong Beekeepers Club meeting  2016 Geelong, VIC Shona Blair, UTS 

Southern Beekeepers Association Field Day 2016 Toowoomba, QLD Simon Williams, USC 

South Gippsland Landcare Network 2017 Lang Lang VIC Simon Williams, USC 
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Conference Year Location Presenters 

Gold Coast Beekeepers’ Field Day 2017 Gold Coast, QLD 

Nural Cokcetin and Shona Blair, 

UTS 

Peter Brooks and Simon Williams, 

USC 

Northside Beekeepers' Assn Inc meeting 2017 Brisbane, QLD Simon Williams, USC 

Gold Coast Regional Beekeepers Field Day 2017 Gold Coast, QLD 

Peter Brooks and Linda Pappalardo, 

USC 

NSWAA North Coast Branch Field Day 2017 Alstonville, NSW Simon Williams, USC 

Tasmanian Beekeeping Assn AGM 2017 Hobart, TAS 

Peter Brooks and Simon Williams, 

USC 

NSW Apiarists Assn annual conference 2017 Ballina, NSW 

Nural Cokcetin (presented), Shona 

Blair & Liz Harry, UTS 

Peter Brooks and Simon Williams, 

USC 

Sydney Amateur Beekeepers Group 2017 Illawara, NSW Nural Cokcetin, UTS 

SA Apiarists Assn annual conference 2017 Adelaide, SA Simon Williams, USC 

Apiculture New Zealand conference 2017 New Zealand Simon Williams, USC 

Parramatta Branch ABA meeting 2017 Parramatta, NSW Simon Williams, USC 

Tocal Beekeepers' Field Day 2017 Tocal, NSW Simon Williams, USC 

Gold Coast Amateur Beekeepers Open Day 2017 Gold Coast, QLD 

Peter Brooks & Linda Pappalardo, 

USC 

Valley Bees "Bee Open Day" 2017 Imbil, QLD 

Peter Brooks and Simon Williams, 

USC 

Geelong Beekeepers Club meeting  2018 Geelong, VIC Nural Cokcetin, UTS 

Sunshine Coast Beekeepers meeting 2018 

Sunshine Coast, 

QLD Simon Williams, USC 

3rd Australian Bee Congress 2018 Gold Coast, QLD Simon Williams, USC 

Imbil Valley Bee Open Day 2018 Imbil, QLD Simon Williams, USC 

NSW Apiarists Assn annual conference 2019 Bathurst, NSW Nural Cokcetin, UTS 

Qld Beekeepers Assn annual conference 2019 Bribie Island, QLD 

Peter Brooks and Simon Williams, 

USC 

Victorian Beekeepers Club Conference 2019 Melbourne, VIC Nural Cokcetin, UTS 
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Presentations for general audiences 

Cokcetin N, Bouzo D & Harry E (2019). All abuzz about bees. UTS Green Week, Sydney, Australia. 

Invited speaker.  

Cokcetin N (2019). Honey – a sweet treat(ment) for bacteria. Presentation to launch the ‘Science 

Challenge’ at Fort St High School, Sydney, Australia. Invited speaker.  

Cokcetin N (2018). Exploring the world of microbes… and honey. Inaugural talk for the Thought 

Leaders high-profile lecture series run by the Museum of Applied Arts and Sciences, Sydney, 

Australia. Invited speaker.  

Cokcetin N (2018). Medicinal honey. Presentation to international government officials, including 

the British High Commissioner and UK Minister of State for the Foreign and Commonwealth Office, 

Royal Botanical Gardens Sydney, Australia. Invited speaker.  

Cokcetin N (2017). Using honey to stop superbugs in their tracks. TEDxSydney, Sydney, Australia. 

Invited speaker.  

Available online from https://tedxsydney.com/talk/using-honey-to-stop-superbugs-in-their-tracks-

nural-cokcetin/  

Cokcetin N (2017). Worms and honey, the unlikely heroes. Science in Focus for the Sydney Science 

Festival and National Science Week, Sydney, Australia. Invited speaker.  

Available online from https://www.youtube.com/watch?v=nHZAzbxgRJM  

Brooks P (2017). Manuka honey – science or myth. Raising the Bar Public Lecture Series, Sunshine 

Coast, Australia. Invited Speaker.  

Williams S (2016). USC Honey Lab Research Team. University of the 3rd Age Queensland State 

Conference, Sunshine Coast, Australia. Invited Speaker. 

Brooks P, Williams S, & Meloncelli D (2015). Medicinal values of manuka honey. University of the 

3rd Age Winter School, Brisbane, Australia. Invited speakers.  

 

  

https://tedxsydney.com/talk/using-honey-to-stop-superbugs-in-their-tracks-nural-cokcetin/
https://tedxsydney.com/talk/using-honey-to-stop-superbugs-in-their-tracks-nural-cokcetin/
https://www.youtube.com/watch?v=nHZAzbxgRJM
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Popular media interviews and features 

Our research has generated a great deal of interest amongst the general public and this has resulted in 

numerous media interviews and invitations for our research to be featured in online and print articles 

and television and radio segments. Some of these are listed below.  

Television 

Episode 19, ABC Gardening. To be broadcast 7 June 2019.  

‘In search of… the healing power of honey’, Channel 7 The House of Wellness hosted by Giann 

Rooney (broadcast nationally, and available on YouTube), 2 August 2018.  

‘Gut Revolution’, ABC Catalyst (broadcast nationally), 20 February 2018.  

‘The buzz on manuka honey’, ABC’s The Checkout (broadcast nationally, and available on 

YouTube), 6 February 2018. 

‘New study reveals Australian honey as beneficial as NZ manuka honey’, A Current Affair (broadcast 

nationally, 27 December 2016.  

ABC News 24 (broadcast nationally), 27 December 2016.  

Channel 7 and Channel 9 PrimeTime News (broadcast nationally), 27 December 2016.  

‘Jellybush’, ABC Landline (broadcast nationally), 2 February 2016.   

Radio 

We have given over 50 radio interviews on Australian medicinal honey with various commercial 

radio programs, including ABC (national and regional stations; programs including Robyn Williams’ 

Science Show, Drive with Richard Glover, Dr Karl’s Science Corner, Cutting Edge), 2GB, 2Ser, 

Health Professionals Radio, Macquarie Radio, Diffusion Science Radio, and Radio New Zealand. 

These included both live and pre-recorded segments, as well as talkback that involved answering 

questions from listeners.  

Print and Online  

There were numerous newspaper interviews on the subject of our research papers, for example with 

The Australian, The Age, Sydney Morning Herald, and the Daily Telegraph. Some examples of 

specific articles are listed below.  

‘Honey for wound healing and superbugs’, Australian Academy of Science (video for social media, 

received >4M views within first three days of release), August 2018.  

‘Can manuka honey solve all your problems?’ Refinery 29, August 2018.  

‘Picking honey researcher Nural Cokcetin’s brain about honey’s antimicrobial and prebiotic 

effects’,Examine.Com Research Digest, July 2018.  

‘Healing honey study guides beekeepers towards the best native trees and shrubs’, ABC, May 2018.  

‘Turns out honey is even sweeter than you thought’, ABC, December 2017.  

‘Manuka honey: superfood or super-myth’, 2Ser, September 2017.  

‘Manuka honey: is it really a ‘superfood’, ABC, August 2017.  
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‘Researchers show just how effective honey is in healing wounds’, Sydney Morning Herald, August 

2017.  

‘New reason to reach for the honey pot’, Better Homes and Gardens, August 2017.  

‘Honey a pot of gold against superbugs’, Yahoo7, August 2017.  

‘Stories of Australian Science’, Science in Public, August 2017.  

‘Honey to treat skin infections in remote communities’, SBS, June 2017.  

‘Nursery owner works with researchers to test tea trees in hope of matching manuka honey success’, 

ABC, January 2017.  

‘Australian honey is at least as potent as NZ manuka, study finds’, The Age and Sydney Morning 

Herald, December 2016.  

‘Australian manuka honey the super ingredient to fight superbugs’, Sydney Morning Herald and the 

Daily Life, December 2016.  

‘Australian manuka honey as powerful against superbugs as NZ variety, researchers say, ABC, 

December 2016.  

‘Australian honey can fight superbugs just like NZ’s manuka, National Geographic, December 2016.  

‘Australian manuka honey as powerful as its NZ cousin’, SBS, December 2016.  

‘Australian manuka honey has strong antibacterial properties, new study shows’, Sci News, December 

2016.  

‘Australian manuka honey a medicinal powerhouse’, Phys Org, December 2016.  

‘Love NZ manuka honey? Cheap Aussie honey has same medical benefits’, Huffington Post, 

December 2016.  

‘Aust manuka honey as powerful as NZ cousin’, The Advertiser, December 2016.  

‘Scientists on the hunt for medicinal liquid gold’, Particle WA, August 2016.  

‘Oz beekeepers looking for manuka substitute’, Bee Culture: Magazine of American Beekeeping, 

May 2016.  

‘Beekeepers abuzz with excitement over research into manuka honey possibilities’, ABC, May 2016.  

‘Honey a secret weapon in battle against antibiotic resistance’, SBS, March 2016.  

‘New Zealand, the Kardashians, and the battle to control manuka honey’, Wired, February 2016.  
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