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Abstract 

 

The overall objective of this study was to isolate and identify biologically active 

compounds from Australian medicinal plants with the assistance of customary (traditional 

and contemporary) medicinal knowledge of Aboriginal communities in northern New 

South Wales. This study consisted of three interrelated aspects, namely ethnobotanical 

research, biological studies, and bioassay-guided isolation and characterisation of bioactive 

constituents from Australian Aboriginal medicinal plants. 

 

An ethnobotanical study of Australian medicinal plants used by the Kamilaroi and 

Muruwari Aboriginal communities was conducted with the cooperation of members of 

these communities. The customary medicinal plant knowledge of these two communities, 

along with scientific research data from published sources, of a total of 35 plants and 2 

customary remedies were obtained through interviews and literature studies, and were 

documented as a database. The ethnobotanical database contributed to the preservation of 

customary medicinal knowledge of these communities. A series of educational activities 

were also conducted for Indigenous students as part of the relationship development and 

benefit sharing with Aboriginal communities in northern New South Wales. The 

ethnobotanical data were also used as a guide for targeted biological and chemical studies 

of two Australian medicinal plants, Eremophila sturtii and Exocarpos aphyllus. 

 

Anti-inflammatory and antimicrobial assays were employed in this study for the evaluation 

of the biological activities of the selected medicinal plants according to their customary 

medicinal uses, and were applied throughout the bioactivity-oriented isolation of bioactive 

agents from these medicinal plants. The biological study also included optimisation and 



 viii

validation of a fluorescence-based antibacterial assay, the fluorescein diacetate (FDA) 

assay, to make it suitable for the screening of medicinal plants for antibacterial activity. 

Antimicrobial and anti-inflammatory activities of Eremophila sturtii and Exocarpos 

aphyllus were revealed in this biological study.  

 

Bioassay-guided fractionations of these Aboriginal medicinal plants led to the isolation of 

two novel compounds, 3,8-dihydroxyserrulatic acid and serrulatic acid, and six known 

compounds, ȕ-sitosterol, sesamin, 3,6-dimethoxy-5,7-dihydroxyflavone, betulin, betulinic 

acid and oleanolic acid. The structures of the isolated compounds were elucidated using 

nuclear magnetic resonance (NMR) and mass spectrometric (MS) techniques. Both novel 

compounds demonstrated antibacterial activity against Staphylococcus aureus and anti-

inflammatory activity against cyclooxygenase-1 and cyclooxygenase-2 (COX-1 and COX-

2). All known compounds demonstrated anti-inflammatory activity against COX-1, COX-2 

and 5-lipoxygenase (5-LO). The biological activities of these compounds were consistent 

with the customary medicinal applications of these Aboriginal medicinal plants. This is the 

first time that any of these compounds have been isolated from Eremophila sturtii and 

Exocarpos aphyllus. 
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