
  

Modelling the kinetics of antioxidant 
activity for Australian Eucalyptus honeys 

Fraser D. Russell 
University of the Sunshine Coast 
 
Funding: CRC for Honey Bee Products 

Speaker Bio 
After being awarded with a PhD from the University of Melbourne in 1994, Fraser completed successful post-
doctoral appointments at Cambridge University, UK (1994-1998), University of Otago, NZ (1998-2000) and 
Queensland University, Australia (2000-2004). In 2005, Fraser joined the University of the Sunshine Coast 
where he is Lead Investigator within a Cooperative Research Centres (CRC) “Honey, Health and Product” 
node to discover anti-inflammatory and anti-oxidant activity of bioactive constituents of Australian Honeys. 
Fraser is also Lead Investigator of a randomized, placebo-controlled clinical trial investigating the efficacy of 
omega-3 fatty acids in patients with abdominal aortic aneurysm. 

Presentation 
Oxidative stress contributes to cellular damage, with reactive oxygen species (ROS) being primary 
effectors. Honey has antioxidant activity, with potential to protect cells against ROS. Antioxidant activity 
of honey is assessed spectrophotometrically using the model oxidant, 2,2-diphenyl-1-picrylhydrazyl 
(DPPH). Honey reduces DPPH to DPPHH, with decreasing absorbance detected at 518 nm. While the 
assay typically involves single time-point measurements, this fails to provide temporal information that 
can distinguish rank-order of efficacy (1-10 min) from stoichiometry of reaction (150 min). The aim of this 
study was to measure antioxidant kinetics for Australian Eucalyptus honeys and NZ manuka honey over 
150 min, with absorbance measurements at 1-minute intervals, to identify which honeys are most 
efficacious. Sixteen varieties of Eucalyptus honey from Queensland, NSW and SA (53 samples; Capilano 
Honey, Ltd.) and one variety of NZ Manuka honey (4 samples; Global Proficiency, Ltd.) were stored in the 
dark at 20°C. Honey samples (9 concentrations, 0-133 mg.mL-1) were combined with DPPH (494 μM) and 
the pseudo first order rate constant, K, was determined and used to calculate the radical scavenging 
capacity at 1, 10, 30, and 150 min. All honeys had rapid antioxidant activity at 1 min. At 10 min, river red 
gum and grey ironbark honeys had 2.8-3.2-fold greater activity than Caley’s ironbark honey (P<0.05). 
After 30 min, NZ manuka honey had 2.3-3.8-fold greater activity than yellow box, Caley’s ironbark, blue 
top ironbark, and mugga ironbark honeys (P<0.05). After 150 min, activity of grey ironbark honey was 
1.6-2.1-fold greater than white box and blue top ironbark honeys; activity of river red gum honey was 
2.1-fold greater than blue top ironbark honey; NZ manuka honey was 1.7-2.9-fold more active than white 
box, blue top ironbark, mugga ironbark, narrow-leaf ironbark and hill gum honeys. We conclude that 
river red gum and grey ironbark honeys were the most efficacious of the sixteen Eucalyptus varieties and 
that activity was not significantly different for these honeys and NZ manuka honey. The kinetic assay 
provides a more informative assessment of antioxidant activity than conventional DPPH assays and may 
be used by industry to promote honeys that have superior bioactivity. 


