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The 6 project parts
1. Audit of NSW government-owned lands for suitability as bee sites 

(DPI, NSW )
2. Establishing pollinator-friendly plants in rural NSW (Wheen Bee)
3. Upskilling beekeepers – subsidized courses in biosecurity and 

queen breeding (Tocal College)
4. Safeguarding Honey:  Profiling the unique chemical composition of 

NSW honey (Liz Barbour, CRCHBP)
5. New honey markets:  Honey as a health food to fight gut infections 

(Nural Cokcetin, UTS)
6. Enhancing forest and bee health for high-value medicinal honey:  

Healthy forests – healthy bees – active honey (Dee Carter, USYD)
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The 6 project parts
1. Audit of NSW government-owned lands for suitability as bee sites (Stephen 

Targett/Nick Geoghegan )
2. Establishing pollinator-friendly plants in rural NSW (Wheen Bee – Fiona 

Chambers)
3. Upskilling beekeepers – subsidized courses in biosecurity and queen breeding 

(Stephen Targett/Nick Geoghegan )
4. Safeguarding Honey:  Profiling the unique chemical composition of NSW honey 

(Liz Barbour)
5. New honey markets:  Honey as a health food to fight gut infections (Nural

Cokcetin)
6. Enhancing forest and bee health for high-value medicinal honey:  Healthy 

forests – healthy bees – active honey (Dee Carter)



The Carter lab and honey

Resistance

Dr Shona Blair

Dr Nural Cokcetin

Blair et al. 2009 Eur J 
Clin Microbiol Infect Dis 
28(10):1199

Leptospermum honey



Survey of Australian honeys

Dr Julie Irish

• Tested 470+ honeys 
from different plants 
and locations around 
Australia



Irish J, Blair SE, Carter DA (2011) 
The Antibacterial Activity of Honey Derived from Australian Flora
PLoS ONE 6(3): e18229
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Honey and fungi



GOX

Glucose + H2O  Gluconic acid +  H2O2

Non-manuka “peroxide”honey and glucose oxidase 
(GOX)

Antimicrobial

GOX



Non-Manuka Honey

Anttoni Kakola-Parry

Krish Krishnakumar



Non-Manuka 
Honey

Annabel Guttentag



Jarrah honey and fungi (dermatophytes = ringworm, 
tinea)

Artificial honey

Jarrah honey

Jarrah honey + catalase

Artificial honey + H2O2

Annabel Guttentag



Summary: things we have found out about 
non-manuka (H2O2) honey

• Much more antifungal than manuka honey
• Jarrah and marri honey have really high activity
• Antibacterial/antifungal activity abolished by catalase

• Critically dependent on H2O2

• Antibacterial/antifungal activity does not always correlate with H2O2
production

• Activity enhanced/reduced by other factors present in honey
• Phenolics? Peptides? Maillard reaction products?

• Dermatophytes are particularly susceptible to jarrah honey



Non-manuka honey (H2O2) honey

Questions:

1. Why does H2O2 vary by plant source? Why is jarrah so 

high? How do NSW honeys compare?

2. Why is H2O2 ≠ antimicrobial activity?

3. What causes dermatophytes to be so susceptible and is 

antifungal activity a potential market? 



Irish J, Blair SE, Carter DA (2011) 
The Antibacterial Activity of Honey Derived from Australian Flora
PLoS ONE 6(3): e18229

Inactive

Hydrogen peroxide activity

Non-peroxide activity

What do we 
know about 
antimicrobial 
NSW honey?



Interesting NSW samples with peroxide activity

Average:  15.3
Range: 11.4–19.2

Average:  12.1
Range: 7.4–14.3

Banksia Honey Tea Tree Honey



Interesting 
NSW samples 
with peroxide 
activity

Others

Average: 19.1
Range: 15.2-25.7

Grey Ironbark



Others
Interesting 
NSW samples 
with peroxide 
activity

Average: 25.1
Range: 15.3-34.3

Red Stringybark



Others
Interesting 
NSW samples 
with peroxide 
activity

Average: 22.3
Range: 14.7-25.1

Spotted gum



Average:  18.2
Range: 8.1–29.8

Honey from mixed floraInteresting 
NSW samples 
with peroxide 
activity



Julie’s table of the most  active Australian honeys





Glucose + H2O  Gluconic acid + H2O2

GOX
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GOX

GOX
H2O2

Microbiome (bacteria/fungi):
Culture/16S/ITS

Flora/pollen:
ITS2

Antimicrobial activity

Chemistry

Flora/pollen:
ITS2

Enhancing forest and bee health for high-value medicinal honey:  
Healthy forests – healthy bees – active honey



Culture
Microbiome: 16S / ITS
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GOX
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Antimicrobial activity
GOX

Culture
Microbiome: 16S / ITS

Flora: ITS2
GOX

Culture
Microbiome: 16S / ITS

Flora: ITS2
GOX

Enhancing forest and bee health for high-value medicinal honey:  
Healthy forests – healthy bees – active honey

Beekeeper knowledge:
Hive and bee health

Floral resources
Honey production



Questions?
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