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Foreword 

 

The development of the Australian Manuka as a high-value product has been accelerated by the work 

led by Dr Peter Brooks. It started with the development of an analytical test that measured the 

dihydroxyacetone (DHA) and methylglyoxal (MGO) together with Hydroxy Methyl Furfuraldehyde 

(HMF)  in one assay.  His group then went on to identify the large range of Leptospermum species 

across Australia that produce the DHA active ingredient in the nectar, and this test included the 

sugars. 

This project was an extension of the nectar work, through the continued discovery of new species. 

This was achieved in collaboration with other projects and industry partners within the CRC.   

The new ground was mapping the regions within Australia that produced the high-value honey 

through the capture of DHA and its conversion to MGO. Whilst a plant may produce nectar 

containing DHA, the spring conditions need to align with the harvesting activity of the honey bee.  

Understanding the resultant levels of DHA and MGO in the honey built a  knowledge of the 

vegetation and climatic conditions required. So, after the past  5 years of analyses,  there now is a 

regular production of Australian Manuka honey. 

Dr Brooks then turned his attention to the quality of the Manuka honey. The clear instructions and 

tools developed have enabled beekeepers and packers to optimise the value of their products.  The 

Australian Manuka industry is now well established and being appreciated more internationally each 

year.  

 
Dr Liz Barbour 
CEO 
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Executive Summary 

This Project exceeded many of its initial expectations. Over 500 beekeeper operations were 

supported, including CRC partners and industry, to understand the chemistry of Australian Manuka 

Honey production and plant selection from the Leptospermum complex due to the industry interest 

and collaborations with other CRC projects. A major outcome was the correlation of DHA, MGO and 

HMF levels in honey with apiary sites. 

Over 2,700 honeys were tested for 500 beekeepers to assess their apiary sites for Manuka honey 

production. During the project period (2018-2022) there has been a steady increase in Australian 

Manuka honey activity (quality). We interpret this as beekeepers benefiting from understanding the 

“What, Where and When” of Manuka production.  A number of industry information sheets were 

produced as assistance. 

The industry participant (Hive and Wellness Australia), whose funding allowed the research to be 

undertaken, donated honeys to the database. Over 2,100 included regional source data and more 

than 4,400 were mapped to a weather region. Most samples originated from north-east NSW or 

south-east Queensland and this region also returned the most active honeys. With the exception of 

the Northern Territory, each state and territory produced honeys of MGO 83 ppm, NPA 5+.  

The USC Honey Lab team assisted CRC collaborators in Leptospermum plant selection and breeding 

for plantations by testing of nectar for DHA and sugars. Specifically undertaken was:  

Support for Project 10, “Leptospermum selection for SA bioactive honey production”, led by Dr Kate 

Delaporte with PhD student Tate  Hancox  (South Australia) 

Support for Project 17, “Explaining the relationship between Leptospermum nectar and DHA 

production”, led by A/Prof Patrick Finnegan with PhD student Sylvester Obeng Darko (Western 

Australia) to assist in their understanding of DHA production 

Support for Project 29 “Genetic factors impacting medicinal-grade honey production within 

Tasmanian Leptospermum”, led by Rene Vaillancourt with PhD student Christopher Williams 

(Tasmania) to compare nectar analytical techniques 

Participant ManukaLife had extensive DHA and total sugars nectar testing undertaken  for their 

Leptospermum scoparium  selection program. 

Djilarup Manuka also has extensive support with their nectar analyses.  
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Industry outputs 

A number of industry information activities were undertaken: 

 

 Informing the Honey industry on matters of Manuka honey production and value adding. 

 State Beekeeping Conference Presentations on Australian Manuka and C4 testing of honeys 

have been undertaken to keep the industry informed. The conferences in 2020 were 

cancelled due to COVID-19. In 2021 two online presentations were given at the CRC 

conference. 

 An information sheet on best practice handling of Australian Manuka Honey was produced 

(Appendix 1) 

 An Activity Estimator Excel worksheet was made available that allows beekeepers and 

processors to project Manuka maturing from DHA to MGO at different storage temperatures 

and informs best practice (Appendix 2). This is an interactive Excel spreadsheet that enables 

current DHA, HMF and MGO levels of a honey to be inputted, and predict the changes at 22°, 

37° and 65°C storage for up to 52 weeks.  

 Many beekeepers and processors questioned how to blend honeys to a final MGO rating or 

activity. To assist, this project produced a Manuka Blending guide as an interactive Excel 

spreadsheet (Appendix 3). 
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Introduction 

Australian Manuka  honeys are produced by honeybees foraging on the nectar of species of the 

Leptospermum complex that produce dihydroxyacetone (DHA ) and, when converted to 

methylglyoxal(MGO) are known for their medicinal antimicrobial and anti-inflammatory properties. 

Australia has more than 80 species in the Leptospermum complex, compared to New Zealand’s 

predominately single species of Leptospermum scoparium, which is also prevalent in Australia.  The 

New Zealand product is called “Mānuka” or “Maanuka”, while the Australian product is commonly 

called “Manuka”. Australian Manuka honeys have exceeded $50A/kg to beekeepers/packers. The 

market value is dependent on the levels of DHA and its conversion to MGO in honey when it ripens  

while not exceeding limits on hydroxymethylfurfural (HMF), a breakdown product of the sugars when 

the honey is over-heated.   

This project quantified the bioactive molecules, DHA, MGO and the level of HMF in Leptospermum 

honeys by High Performance Liquid Chromatography (HPLC). The mapping of the geographical 

distribution of Australian Manuka honey production in Australia was expanded, as well as the 

identification of the species-specific nectar production of DHA, and the distribution of the species. 

Most Australian beekeeping operations are small, family-owned enterprises. Many of which are new 

to Australian Manuka honey production and unaware of their apiary site potential to produce this 

honey. Beekeepers were offered a free service for their sample analysis, creating industry knowledge 

of the Manuka-honey producing regions in Australia. The Australian honey industry and beekeepers 

have benefited greatly this knowledge of species activity and distribution, and the composition of 

bioactive compounds in honeys. 

Objectives 

1. Continue to build the database for the measurement of DHA in Leptospermum species nectar 

for selection of plants for developing breeding programs and establishment of hive sites. 

Samples will be acquired from CRCHBP participants and connect with the breeding program.  

2. Correlate the DHA, MGO and HMF levels in honey with sites from which it was collected.  

3. Correlate nectar samples with honey analyses. 

Innovation  

Leptospermum honeys are valued on their MGO and DHA content, while not exceeding International 

limits set for HMF. The project utilises a single protocol for the chemical analysis of MGO, DHA and 

HMF in a large sampling of Australian Leptospermum honeys. Furthermore, the species analyse DHA 

nectar activity will be undertaken.  

This project allows the research team to offer a service to the beekeeping community. Currently 

many smaller beekeeping operations, and those new to Leptospermum honey production have their 

samples analysed free of charge. This service is vital to expanding the production of the Australian 

product. 
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Key activities 

The project has assisted beekeepers and the honey industry by: 

Connect with the Leptospermum breeding program to align sampling methods for both nectar and 

genomic analysis.  

Quantitate the bioactive molecule DHA in nectar by HPLC methods established in USC laboratories.  

Quantitate the bioactive molecules, DHA, MGO and HMF in Leptospermum honeys by HPLC 

methods  established in USC laboratories.  

Provide data to database and work with other researchers  for correlations between the chemistry 

and the genomics 

Impact 

Australian Manuka honey quality has improved, and beekeepers are receiving a higher price for the 
product. 
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Project activities 

Methodology 

Honey and nectar samples were collected and provided by beekeepers. The honey samples were 

taken from honey batches from known apiary sites and the nectar samples harvested following the 

technique developed by the laboratory (Reference). The samples were kept in a freezer and couriered 

to our laboratory. 

Honeys were analysed using the technique (Pappalardo et.al., 2016) and the DHA and sugars in the 

nectar quantified by the technique developed by our laboratory (Norton et.al., 2015).  

All results are expressed in mg/kg units for DHA, MGO in honeys and mg/kg DHA to sugar ratios in 

nectar. 

Results 

Australian Leptospermum bioactive Manuka honeys by State and Region 

Honeys donated by industry partner (4426) and beekeepers (2700), which included source data, 

were mapped to state (Figure 1 and 5) and weather regions. Apiary locations were requested to be 

kept confidential, so only general results are provided by weather regions. The number of samples 

and mean DHA and MGO are provided by region. This data indicates the potential of a region when 

environmental and beekeeping management practices align for high value honey production. A clear 

picture has developed of which regions can produce Leptospermum/Australian Manuka honeys, and 

the potential level of activity in the honeys.  

 

Figure 1:  CRC -supported industry analysis from CRC Hive and Wellness partner across Australia showing sources of 
honey samples by State. Number of samples = 2233. 
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Free testing of over 2700 honeys for 500 beekeepers was conducted to assess their apiary sites for 

Manuka production. During the project there has been a steady increase in the activity (quality) of 

Manuka honeys submitted by beekeepers. We interpret this as beekeepers having benefited from 

understanding the “What, Where and When” of Manuka production. The industry partner, Hive and 

Wellness Australia (HWA) also donated honeys to the data base. For those that included regional 

source data >4400 from HMA, and Beekeeper donated, >700, they were mapped to weather region. 

Most samples originated from north-east NSW or south-east Queensland. This region also returned 

the most active honeys. With the exception of the Northern Territory, each state and territory 

produced honeys of MGO 83 ppm, NPA 5+.  

 

Figure 2:  Honey samples collected from CRC partner (HWA) across Australia for analysis. Number in each of the BOM 
weather regions indicates the sample number from that region. 

 

Most samples came from North Coast NSW and SE QLD. These regions also had the highest MGO 

levels. Lower activity honeys originated from South Australia and Victoria, while very few originated 

from the Northern Territory and those had no activity. Honeys from Tasmania were of moderate 

activity. 
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Figure 3:  Australian Manuka honey activity by BOM weather regions from CRC partner (HWA) across Australia showing 
the mean level of DHA in the honey  recorded from each region 

 

 

Figure 4: Australian Manuka honey activity by BOM weather regions from CRC participants across Australia showing  the 
mean level of MGO in the honey  recorded from each region 
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There were 717 Beekeeper donated honey samples with source data sent to the CRC for analysis. 
These also mainly came from NSW.  

 

 

Figure 5:  CRC -supported industry analysis of Beekeeper donated honey from across Australia showing sources of honey 
samples by State. Number of samples = 717. 

 

 

Figure 6: Honey samples donated from across Australia for analysis. Number in each of the BOM weather regions indicates 
the sample number from that region. 
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Figure 7 : Australian Manuka honey activity by BOM weather regions from donated honey from across Australia showing  
the mean level of DHA in the honey  recorded from each region 

 

 

Figure 8: Australian Manuka honey activity by BOM weather regions from donated honey from across Australia showing  
the mean level of MGO in the honey  recorded from each region 
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Testing of nectar DHA and sugars for CRC collaborators undertaking 
Leptospermum plantation selection 

The USC Honey Lab team supported CRCHBP projects on Australian Manuka selection through 

understanding the DHA and sugars in nectars. Project 10 “Leptospermum selection for SA bioactive 

honey production”, from South Australia, Project 17 “Explaining the relationship between 

Leptospermum nectar and DHA production”, from Western Australia, Project 29 “Genetic factors 

impacting medicinal-grade honey production within Tasmanian Leptospermum”, from Tasmania and 

partner ManukaLife required nectar testing of DHA and total sugars.  

 

 

Figure 9:  USC researcher collecting the nectar from Leptospermum flowers  
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Informing the Honey industry on matters of Manuka honey production and 
value adding. 

In 2019, presentations at State Beekeeping Conferences on Australian Manuka and C4 testing of 

honeys were given to keep the industry informed. The conferences in 2020 were cancelled due to 

COVID-19. In 2021 two online presentations were given at the CRC conference. 

An information sheet Australian Manuka Honey was also produced informing best practice for 

maximising value.  

An Activity Estimator Excel worksheet that allows beekeepers and processors to project Manuka 

maturing and informs best practice was made available. This is an interactive Excel spreadsheet that 

allows the current DHA, HMF and MGO levels of a honey to be inputted, and the changes at 22o, 37o 

and 65oC for up to 52 weeks be predicted.  

Many beekeepers and processors ask how to blend honeys to a final MGO rating or activity. To assist, 

we produced a Manuka Blending guide as an interactive Excel spreadsheet. 

The Activity Estimator, Blending Guide and Australian Manuka information sheets were provided to 

the CRC, donating beekeepers and partners. 

Instructions 

We are often asked by beekeepers and honey processors, “What activity will my honey develop in 6-

12 months”? It is a great question, but difficult to definitively answer due to honey’s complex nature, 

being blends of different sources, and differing chemistry of water activity, acidity and amino acid 

content. The conversion of dihydroxyacetone DHA to methylglyoxal MGO involves some complex 

temperature dependent chemistry, and is not a simple one-to-one conversion. Further, the MGO 

molecule is not temperature stable. We undertook a storage study on twelve leptospermum honeys 

at 22oC, 37oC and 65oC. Twenty two degrees approximates an ambient storage shed, 37oC 

approximates a warm room, or drums left out in the sun, and 65oC approximates heat treating during 

processing. Some honeys in the trial matured faster while others developed slower. The Activity 

Estimator approximates the average response. It is a guide to what may happen. 

First up, cooler storage develops a more active honey but over a 1-2 year period. Warmer 

temperatures may initially develop MGO, but this also promotes early loss of activity as the MGO is 

not temperature stable. At high temperatures, the MGO activity is unstable, and 

hydroxymethylfurfural HMF is generated quickly. In our long term storage, cold rooms around 5oC 

kept honeys unchanged over years. So cooler climates like Tasmania may require modest warming for 

development to occur. 

To use the Estimator, enter your starting DHA, MGO and HMF values in at time zero. The Excel 

spreadsheet calculates weekly development at 22oC and 37oC, and daily at 65oC. 

Finally, a word of caution. Do not attempt to push MGO to its absolute limits before processing, 

packaging and shipment. We have observed that the effect of processing and shipment (long storage 
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in uncontrolled conditions) can reduce MGO content. Several international shipments have been 

rejected as a result of falling MGO values. Best package while the DHA:MGO ratio is above 2 to 1, 

this gives room for MGO development as insurance against adverse handling. 

 

 

Figure 10: In the USC laboratory with Linda Pappalardo and Dr Simon Williams  
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Table 1: Honey Activity Estimator for storage at 22oC 

 

 
Honey Activity Estimator for storage at 22oC 

 ONLY The initial values of 1000, 200 and 10 ppm can be changed. 

 

Insert your honey's starting ppm at time zero.  
Estimations  are in WEEKS at 22 oC  

 

 
22 oC 

 WEEKS DHA MGO HMF NPA WEEKS DHA MGO HMF NPA 

Starting 0 1000 200 10 
8.48720

9 
26 812 273 18 

10.2270
3 

 
1 992 203 10 

8.56880
8 

27 805 275 18 10.2807 

 
2 984 206 11 8.64901 28 799 277 18 

10.3335
5 

 
3 976 209 11 

8.72784
7 

29 792 280 19 10.3856 

 
4 968 213 11 

8.80535
4 

30 786 282 19 
10.4368

7 

 
5 961 216 12 

8.88156
3 

31 780 284 19 
10.4873

6 

 
6 953 219 12 

8.95650
4 

32 773 286 20 
10.5370

8 

 
7 945 222 12 

9.03020
5 

33 767 289 20 
10.5860

6 

 
8 938 225 12 

9.10269
6 

34 761 291 20 10.6343 

 
9 930 228 13 

9.17400
3 

35 755 293 21 
10.6818

1 

 
10 923 230 13 

9.24415
2 

36 749 295 21 
10.7286

1 

 
11 915 233 13 

9.31316
8 

37 743 297 21 
10.7747

1 

 
12 908 236 14 

9.38107
5 

38 737 299 21 
10.8201

2 

 
13 901 239 14 

9.44789
7 

39 731 301 22 
10.8648

4 

 
14 894 242 14 

9.51365
5 

40 725 303 22 10.9089 

 
15 886 244 15 

9.57837
2 

41 719 305 22 
10.9522

9 

 
16 879 247 15 

9.64206
8 

42 714 307 23 
10.9950

4 

 
17 872 250 15 

9.70476
3 

43 708 309 23 
11.0371

4 

 
18 865 252 15 

9.76647
8 

44 702 311 23 
11.0786

2 

 
19 858 255 16 9.82723 45 697 313 24 

11.1194
7 

 
20 852 258 16 

9.88703
9 

46 691 315 24 
11.1597

1 

 
21 845 260 16 

9.94592
2 

47 686 317 24 
11.1993

5 

 
22 838 263 17 10.0039 48 680 319 24 

11.2383
9 

 
23 831 265 17 

10.0609
8 

49 675 320 25 
11.2768

5 

 
24 825 268 17 

10.1171
8 

50 669 322 25 
11.3147

3 

 
25 818 270 18 

10.1725
3 

51 664 324 25 
11.3520

4 

 
     52 659 326 26 

11.3887
9 
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Figure 11:   Honey Activity Estimator for storage at 22oC 
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Table 2: Honey Activity Estimator for storage at 370C 

 

Honey Activity Estimator for storage at 37oC 
ONLY The initial values of 1000, 200 and 10 ppm can be changed. 

Insert your honey's starting ppm at week zero.  
Estimations  are in WEEKS at 37 oC 

 37 oC 
WEEKS DHA MGO HMF 

0 1000 200 10 
1 920 206 12 
2 846 210 13 
3 779 212 15 
4 716 213 17 
5 659 212 20 
6 606 211 23 
7 558 208 27 
8 513 205 31 
9 472 201 35 

10 434 196 40 
11 400 191 47 
12 368 186 54 
13 338 180 62 
14 311 174 71 
15 286 168 81 
16 263 162 94 
17 242 156 108 
18 223 150 124 
19 205 144 142 
20 189 138 164 
21 174 132 188 
22 160 126 216 
23 147 121 249 
24 135 115 286 
25 124 110 329 
26 114 105 379 
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Figure 12: Honey Activity Estimator for storage at 370C 

 

Table 3:  Honey Activity Estimator for storage at 370C 

Honey Activity Estimator for storage at 37oC 
ONLY The initial values of 1000, 200 and 10 ppm can be changed. 

Insert your honey's starting ppm at week zero.  
Estimations  are in WEEKS at 37 oC 

 37 oC 
Days DHA MGO HMF 

0 1000 200 10 
1 880 178 16 
2 774 158 26 
3 681 140 41 
4 600 124 66 
5 528 110 105 
6 464 97 168 
7 409 86 268 
8 360 76 429 
9 316 67 687 

10 279 59 1100 
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Figure 13:: Honey Activity Estimator for storage at 650C 
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Conclusion 
Australia is blessed with more than 80 species clustered within the Leptospermum complex. 
Beekeepers focus on these species as many of them produce dihydroxyacetone (DHA) in their nectar, 
which when transferred into the honeycomb and allowed to ripen converts to methylglyoxal (MGO)in 
the honey making Manuka honey.  MGO is antimicrobial and its level determines the value of the 
Manuka honey, while not exceeding limits on hydroxymethylfurfural (HMF).  

Most Australian beekeeping operations are small, family-owned enterprises, many of which being 
new to Manuka honey production, do not know the potential of their apiary sites for producing 
Manuka honey. The CRC together with Hive & Wellness supported the analysis of their honey for 
DHA, MGO and HMF. The Australian honey industry and beekeepers have benefited from the 
knowledge of which apiary sites produce Manuka honey.  

With over 2700 honeys for 500 beekeepers analysed, over time a steady increase in the Manuka 
honey activity was measured.  The CRC researchers interpreted this as beekeepers learning the 
“what, where and when” of Manuka honey production.  

For those beekeepers that provided source data, the samples were mapped to weather region 
showing that most samples originated from north-east New South Wales or south-east Queensland. 
Whilst these regions producing the most active Manuka honey, with the exemption of the Northern 
Territory, each state and territory produced honeys of MGO 84 ppm and Non-Peroxide-Activity 
(NPA) 5+. 

To further support the growth of the Australian Manuka honey product, an information sheet was 
produced informing best honey handling practice for maximising value. Supporting this advice was an 
Activity Estimator worksheet allowing beekeepers and processors to predict the maturation rate of 
DHA to MGO when storage temperatures were 22°, 37° and 65°C.  This Activity Estimator is 
interactive and allows the current DHA, HMF and MGO levels of a honey to be inputted, and the 
changes up to 52 weeks be predicted.  

Many beekeepers and processors asked how to blend their honeys to a final MGO level. To assist, 
CRC researchers produced a Manuka Blending guide, another interactive spreadsheet that ensures 
that the highest Manuka honey value is attained. 

Industry outputs 

A number of industry information activities were undertaken: 

 Informing the Honey industry on matters of Manuka honey production and value adding. 

 State Beekeeping Conference Presentations on Australian Manuka and C4 testing of honeys 

have been undertaken to keep the industry informed. The conferences in 2020 were 

cancelled due to COVID-19. In 2021 two online presentations were given at the CRC 

conference. 

 An information sheet on best practice handling of Australian Manuka Honey was produced  

 An Activity Estimator Excel worksheet was made available that allows beekeepers and 

processors to project Manuka maturing from DHA to MGO at different storage temperatures 

and informs best practice). This is an interactive Excel spreadsheet that enables current DHA, 
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HMF and MGO levels of a honey to be inputted, and predict the changes at 22°, 37° and 65°C 

storage for up to 52 weeks.  

 Many beekeepers and processors questioned how to blend honeys to a final MGO rating or 

activity. To assist, this project produced a Manuka Blending guide as an interactive Excel 

spreadsheet. 

 

Figure 14: Dr Peter Brooks in the USC laboratory  discussing results 
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Appendix 1: CRCHBP Honey Sample Form 

The CRC for Honey Bee Products is supporting the Australian Leptospermum honey industry by 
providing Five free honey tests per annum to beekeepers determining the viability of apiary sites for 
medicinal honey production. The testing will be undertaken by the University of the Sunshine Coast 
and shall provide a report of the parts per million DHA, HMF and MGO levels in the honeys. 
 
If the five free tests are exceeded, or after June 2020 additional honeys will be charged at cost recovery 
rates. 
 
Testing requires 30-100g of well mixed honey sample in clearly labelled containers with the sample 
name and beekeepers name on each container with the Sample Form included. 
 
Our postal address 

 
  

 
Beekeeper contact details 
Name 
 
Phone number 

Address 

Email address 

Sample information 

Note: When we report on our findings, the data we generate will be pooled without identifying specifics of 
your sample(s). All of the information you supply will be in confidence and will not be available to anyone 
outside of our research group without your permission. 

Attn: Dr Peter Brooks 
c/o Science & Engineering  
University of the Sunshine Coast 
90 Sippy Downs Dr,  
Sippy Downs, QLD 4556. 

Sample 
Code 

Suspected 
floral Sources 

Location of floral source 
(please be as accurate as 

possible) 

Date collected 
from the Hive 

Approximate 
length of time 

on Hive 
     

     

     

     

     

DATE Samples Sent:   
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Appendix 2: Letter to beekeepers  

Australian Manuka Honey - 2020 

— Target species; Best Storage; How it Matures; How to Sample; Blending to an Activity and the 
Numbers? 

Beekeepers often ask researchers at the University of the Sunshine Coast Honey Lab about the best 

ways to store, mature and collect honey samples for testing. The following information is to help 

Beekeepers successfully manage Australian Manuka Honey.  

The commercial value of Manuka Honeys is due to special antibacterial properties, sometimes 

referred to as non-peroxide activity or NPA. This activity is due to a naturally occurring component in 

Manuka honeys called Methylglyoxal (MGO). It develops when bees forage on some species of 

Leptospermum. Since MGO is not present in the flowers, we tested floral nectar for 

dihydroxyacetone (DHA) which bees convert into MGO during honey making. 

Target species: Not all species of Leptospermum produce DHA so, it is important that beekeepers 

know which species produce DHA and therefore the more valuable honey product. The activity and 

identification guide of many species studied by Dr Simon Williams during his PhD at the University of 

the Sunshine Coast can be found at the AgriFutures URL below.  Examples of some common species 

and their average DHA in nectar content are also listed below: 

https://www.agrifutures.com.au/product/a-beekeepers-guide-to-australian-leptospermum-trees-

and-honey/ 

 

Species  
Average DHA 

(ppm) 
Species  

Average DHA 
(ppm) 

L. coriaceum 0 L. polygalifolium 8883 

L. laevigatum 0 L. scoparium 2360 

L. lanigerum 3433 L. speciosum 15021 

L. liversidgei 6712 L. trinervium 0 

L. nitens 9579 L. whitei 16568 

 

Storage: Over time DHA converts to MGO as honey matures. Maximising the value of honey involves 

optimising conditions for conversion of DHA to MGO as honeys mature. The following is general 

advice. Note that honey composition varies, with species and co-flowering blends, acidity, water 

content and pollen content. All have effects on the conversion of DHA into MGO.  

For project info and honey samples, please contact: Dr Peter Brooks, pbrooks@usc.edu.au, 07 5430 
2828 

https://www.agrifutures.com.au/product/a-beekeepers-guide-to-australian-leptospermum-trees-and-honey/
https://www.agrifutures.com.au/product/a-beekeepers-guide-to-australian-leptospermum-trees-and-honey/
mailto:pbrooks@usc.edu.au
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The rate of this conversion and the quality of the honey is influenced by storage conditions. In trials at 

the USC Honey Lab, young honeys with high measurements of DHA were stored at 5oC, 22oC and 

37oC and tested periodically over one year to track this conversion: 

• At 5oC there was little change, cool storage maintains the honey (i.e. MGO does not 

develop, nor does DHA decrease).  

• At 22oC initial DHA decreased and importantly MGO developed (increased) 

• At 37oC DHA decreased rapidly but, MGO after an initial small rise, MGO levels fell. 

Maturing: The prolonged heating of this type of honey destroys its value. There is a point where the 

net conversion of DHA to MGO ceases. When the ratio of DHA to MGO falls below a ratio of 2:1, the 

system occurring in honey no longer supports the development and maintenance of MGO. Most 

honeys reach their peak value in 12-18 months with proper storage. After this, the production of new 

MGO is outstripped by decomposition of existing MGO, and the activity levels slowly fall. So not all 

DHA converts to MGO. Another consequence of prolonged heating is high 5-Hydroxymethylfurfural 

(HMF) levels. The take home message is: - leaving honey drums outside in the sun, or prolonged 

heating destroys the honey’s value.  

To assist in estimating the maturing of a honey, the Honey Lab produced an Activity Estimator. In this 

spreadsheet, the current DHA, MGO and HMF are inserted at either 22o, 37o or 65oC to see the 

approximate predictions out to 52, 26 weeks or 10 days respectively. Generally, when the level of 

MGO reaches about half the DHA level, then your honey is close to the point when MGO begins to 

fall. In general, is less than double the MGO, then MGO has peaked.  

Sample preparation: — A test result is only as accurate as the sample submitted for testing.  

Knowing which honey has the potential to develop MGO means that young potentially active honey 

should be tested for DHA and MGO. Unless sampled correctly, the numbers generated by any testing 

laboratory will not represent the true value of the honey. Our lab often tests honey for a seller, then 

later the same honey for the buyer, only to find different results. Poor mixing before sampling is 

mostly the problem. 

• Use clean plastic sample containers with a secure screw top. 

• Provide clean, well-mixed samples — Remove bee bits and wax from the sample.  Honey from 

different hives or frames vary and honey extracted into storage drums may layer from top to bottom 

and from the centre to the sides. Mix these layers throughout the storage drum prior to sample 

collection. Alternatively, use a pipe to take a diagonal core sample from the opening to the bottom of 

the opposite side of the drum. Collect this, mix well and then subsample to provide an average of the 

drum. Off-the-top-or-bottom sampling does not represent the whole drum or IBC. 

• Provide enough sample for testing — Please provide 50 g honey for DHA, HMF and MGO 

analysis to the USC Honey Lab. In 2020, the CRC for HoneyBee Products 

(http://www.crchoneybeeproducts.com) continues our part of research until the end of June. The 

USC Honey lab will continue to test at a fee for service after June 2020.  
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• Assign a unique sample code to each sample you send in. Clearly label this code in 3 places: - 

the lid, side of sample jar and on a list. Check the list and labels for accuracy. 

• Include the sample list in the box of samples sent, include your full contact details (email 

address is essential). Keep a copy of the list for your records. 

  

Blending to an Activity. 

It is always best to aim for 5-10% over the desired MGO levels, and not to go below 2:1 DHA: MGO. 

To estimate mixing two honey is a weighted average. The final MGO is (kgs times MGO of honey1) + 

(kgs of MGO of honey2), all divided by the total kgs. 

Eg. 350kg of MGO 263ppm+ could be blended from 150kg of 550ppm and 200kg of 85ppm: (150 x 

550ppm) + (200 x 85ppm)/350 = 284ppm 

Interpreting the Honey Analysis Report 

The lab provides a report on a 3-in-1 chemical test performed on the sample provided. DHA, HMF 

and MGO are in ppm (parts per million). HMF (5-Hydroxymethylfurfural) is an indicator of age or heat 

treatment of honey and is in ppm. This helps beekeepers show that their honey has not been 

mistreated. Note that HMF above or near 40ppm is not accepted for import into some countries/ 

regions. DHA converts naturally in Manuka honeys to MGO which is the active component. The MGO 

value is mathematically converted to an NPA number between 0 and 25. 

 Estimation of NPA from MGO values  
 

 

 

 

 

 

This information has been provided by the team at the USC Honey Lab.  

Cheerio,   

Chau, Georgia, Jules, Thomas, Linda and Peter.  

 
Dr Peter Brooks 
Science and Engineering 
University of the Sunshine Coast 

MGO in ppm NPA 

85 5 

263 10 

515 15 

830 20 

 1200 25 
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