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‘As aromatic plants bestow 
No spicy fragrance while they grow; 
But crush’d or trodden to the ground, 
Diffuse their balmy sweets around’ 
Oliver Goldsmith ‘The captivity, an oratorio (Act 1)’ 1764. 

 

 

‘Who knows but that England may revive in New South Wales when 
it has sunk in Europe’ 
Sir Joseph Banks.  

 

 

‘On a feeling and sensitive mind a demolished forest impresses 
unmingled sadness, whereas its primeval grandeur must inspire 
anyone to immeasurable delight, who is susceptible to the beauties 
of nature’ 
Baron Ferdinand Von Müller. 

 

 

‘Let us regard the forests as an inheritance, given to us by nature, 
not to be despoiled or devastated, but to be wisely used, reverently 
honoured and carefully maintained. Let us regard the forests as a 
gift, entrusted to any of us only for transient care, to be surrendered 
to posterity as an unimpaired property, increased in riches and 
augmented in blessings, to pass as a sacred patrimony from 
generation to generation’ 
Baron Ferdinand Von Müller.
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Abstract 

The first of three main focal points of this study was to uncover commercially viable natural 

products, particularly essential oils, complemented with information related to cultivar 

requirements and biological activity. Emphasis was subsequently placed on Eremophila 

longifolia, which produced a range of geographically specific chemotypes. To investigate 

potential factors related to this variability a ploidy analysis was performed, which revealed 

that the high yielding isomenthone diploid chemotype of E. longifolia from western New 

South Wales is genetically different from all other chemotypes in Australia, which are 

normally tetraploid, except of course the diploid phenylpropanoid chemotype occupying a 

small geographic range on the north-west coast of Western Australia. With moderate to 

high antimicrobial activity of essential oils the isomenthone chemotype is therefore judged 

to be the best choice for cultivation.  

The second focal point of this study was to investigate ethnopharmacological activity of 

significant medicinal plants used by Australian Aboriginal people. Again E. longifolia was 

involved in this investigation along with Callitris species, Geijera species, Pittosporum 

species and Eremophila bignoniiflora. In all investigations the character of medicinal 

compounds was determined using GC-MS and in some investigations 1D and 2D NMR was 

used. Thus, volatile compounds were the emphasis of all ethnopharmacological 

investigations. Using novel smoke extraction experiments partially pyrolysed essential oils 

were produced from E. longifolia and various smoke extracts from the three species E. 

longifolia, Callitris endlicheri and C. glaucophylla. Smoke extracts were demonstrated to 

have significantly enhanced antimicrobial activity. With regard to E. longifolia activity was 

largely linked to a novel heat derivative, Genifuranal. With regard to Callitris species, using 

comparative solvent extractions activity was largely linked to abietane diterpenes, most 

importantly pisiferal and another fixed hydrophilic compound that remained unidentified.  

With regard to E. bignoniiflora, Geijera parviflora and Pittosporum angustifolium, intact 

volatile compounds were presumed to be involved in medicinal activity. Fenchyl and bornyl 

acetate dominated in essential oils from E. bignoniiflora and the well-known bioactive 

coumarins osthole, xanthylitin and isopsoralen were characterized from a distinct specimen 

of G. parviflora. In essential oils from P. angustifolium compounds such as acetic acid, decyl 

ester, or 1-dodecanol were characterized, which are structurally similar to chemosemiotic 

signaling compounds involved in mother-infant communication.  

The third focal point of this study was use essential oil character to investigate 

phytochemical differences between morphologically different populations of the same plant 

species, or phytochemical correlations between morphologically similar species in the same 

family. The objective here was to complement studies aimed at taxonomic species revision. 

In conjunction with investigated bioactivities of essential oils and extracts chemical 

character of Zieria floydii essential oils was demonstrated to be approximately the same as 

essential oils from Z. furfuracea and Z. granulata, which complements the morphological 
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similarities first described by A. G. Floyd when the species was discovered. With regard to 

Phebalium species dihydrotagetone was found to be a chemical marker for Phebalium 

glandulosum subspecies, which influenced re-classification of Phebalium squamulosum 

subsp. verrucosum. In addition, Phebalium squamulosum subspecies were demonstrated to 

be divided into squamulosone groups (southern populations) verses elemol groups 

(northern populations), as components in the essential oil. Again this influenced species 

delimitation.  

In our preliminary study which was aimed at highlighting the need to undertake subsequent 

comprehensive chemotaxonomic studies on Prostanthera, several essential oil variants of P. 

ovalifolia, P. rotundifolia and P. lasianthos were demonstrated. In general the former two of 

these species produce essential oils dominated by 1,8-cineole together with tricyclic 

sesquiterpene alcohols or furans on the backbone of decahydro-napthalene or –azulene 

structures; with a cyclopropane moiety on alcohols or a furan on the others. Essential oil 

composition was demonstrated to be in congruence with morphological and geographical 

variations. This qualifies chemotaxonomy as a useful complement to morphological and 

phylogenetic studies in future studies aimed at species revision.  
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