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Development of honey bee products from
a biodiversity hotspot

Objectives

Research

The overall objective of this project was to characterise the spectrum of
antimicrobial activity and chemical composition of WA honeys. This research
was conducted in the context of the development of new products to
add value to the beekeeping industry.
The specific objectives were to:
1

Conduct a thorough investigation of the antimicrobial activity of WA honey

2

Characterise the physicochemical properties of the honeys from each
floral source (including hydrogen peroxide and MGO levels, total phenolics
and anti-oxidant activity) and determine whether these correlate with
antimicrobial activity

3

Compare the activity of WA honeys to commercial medicinal honey
and pasture honey, and evaluate the medicinal niche of WA honeys based
on the antimicrobial data

4

Relate the characteristics of each honey sample to site bee floral activity

5

Investigate the logistics of developing a medicinal honey product for the
export market (quality control and resource).

Background
Research

Western Australia, and in particular the south-west
corner of WA, is a biodiversity hotspot with a very
high
1 endemic species diversity and richness. As a
result of bees foraging on each unique species, a
wide variety of floral honeys are produced. For this
project, research was conducted on honeys derived
from a broad range of these endemic flowering
plants to establish antibacterial activity profiles for
many of the dominant monofloral honeys, and to
investigate rare or unusual honeys for which little
data are available. This research is vitally important
because it provides rigorous scientific data to
support the long-held beliefs that many WA honeys,
such as those derived from Jarrah, Marri and Karri,
possess relatively high antibacterial activity. It also

provides comprehensive data for a wide range of WA
honeys that had not been investigated. Honeys with
high antibacterial and antioxidant activity typically
attract a higher sale price, which increases the
profitability and value of the beekeeping industry.
These results support the further
commercialisation, marketing and development
of WA monofloral honeys. Honey provenance and
authentication are becoming increasingly important
for the industry because honey fraud has emerged
as a major issue. Currently, floral sources are largely
beekeeper-identified, and not verified by scientific
laboratory tests. Development of an analytical
tool to help with floral identification would have
significant and far-reaching industry benefits.

We obtained 302 WA honeys from over 15 genera and
comprising over 50 unique floral sources. Dominant
genera were Eucalyptus, Corymbia and Banksia. All
honeys were tested for antibacterial activity using
the phenol equivalence assay (for total activity) and
the broth microdilution method to generate minimum
inhibitory concentrations (MICs). Test organisms
examined in the broth microdilution method were
Staphylococcus aureus ATCC 29213, Escherichia coli
ATCC 25922, Enterococcus faecalis ATCC 29212 and
Pseudomonas aeruginosa ATCC 27853.

This indicates that more work is needed to understand
the relationship between physicochemical attributes
and antibacterial activity.

Refractive index, Brix, pH, hydrogen peroxide
generation, colour, ferric-reducing antioxidant power
(FRAP), and total phenolics were also determined
for all honeys. Relationships between antibacterial
activity and physicochemical factors were then
evaluated by calculating correlation matrices.

This project quantified the antibacterial activity and
physicochemical parameters of a wide range of WA
honeys. This is the first time that data of this kind have
been reported for many, if not most, of the honeys
collected. The findings of this study have broad-ranging
implications for a range of stakeholders. The WA
beekeeping industry and individual apiarists will benefit
from having a solid foundation of data to support claims
made for their unique monofloral honeys.

Outcomes/key findings
This study showed that honeys from Jarrah, Marri, Karri
and Blackbutt have the highest levels of antibacterial
activity. However, high levels of antibacterial activity
were not present in all samples from each floral source,
possibly due to natural variation or mixtures of floral
sources within the sample.
Colour and total phenolic content differed
significantly between floral sources, with Jarrah
and Blackbutt being the highest. Antioxidant activity
(determined by FRAP) was highest in Red Bell, Jarrah
and Blackbutt honeys. Antioxidant activity correlated
strongly with both colour and total phenolics content.
Hydrogen peroxide was generated in many different
floral sources, including Jarrah, Marri, Wandoo
(Eucalyptus wandoo), Karri, Blackbutt, Powderbark
(Eucalyptus accedens), Parrot Bush (Banksia sessilis)
and Red Bell (Calothamnus species). Levels varied
greatly between both different floral sources and
individual samples within each floral source.
Correlation of physicochemical factors with
antibacterial activity did not reveal any especially
strong relationships. The strongest relationship
(moderate strength) was between levels of hydrogen
peroxide generated and activity. Relationships
between antibacterial activity and honey colour or
total phenolics content were relatively weak.

An additional interesting finding was the relatively high
total phenolics content and antioxidant activity of Red Bell
honey. Although annual production volumes of this honey
are likely to be relatively low, it represents an interesting
novel finding and is worthy of further investigation.

Implications for industry

These data may also affect the marketability of honeys,
which would in turn improve the sale price of honey
or honey products, and the overall profitability of the
industry. The key findings will enable apiarists to obtain an
understanding of the likely attributes of each floral honey
source, and will also be of use to health professionals
seeking to understand the unique characteristics of
honeys derived from individual floral source.
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