


































over 70070 of the oil. Other major compounds were 
a-pinene (9070), a -phellandrene (3070), a-terpinene 
(SOlo), limonene (2070) and p-cymene (2070). There 
was very little I,S-cineole (0.3070), small amounts of 
terpinen-4-01 (1070) and only a trace of a-terpineol. 

The major sesquiterpene was caryophyllene 
(0.7070) with humulene being the next most abundant 
hydrocarbon (0.2070). Six oxygenated sesquiterpenes 
were identified, accounting for approximately 1070 
of the oil, but all were unidentified. The perfume of 
this oil is not remarkable but the oil, which is of 
reasonable yield, could be used as a solvent. 

The oil of M. viridijlora from north-northwest 
of Rockhampton (SI45S9), while being of similar 
constituents to the previous sample, was 
quantitatively different. This oil contained 
approximately J 0070 sesquiterpenes. The major 
component of the oil was I,S-cineole (31-5S070) with 
other monoterpene hydrocarbons being of minor 
quantity (a-pinene, 6070; iJ-pinene, \.5070; myrcene, 
1070, and limonene 9070). Of the monoterpene 
alcohols a-terpineol (SOlo) was the major 
component, followed by terpinen-4-01 (0.5070) and 
benzaldehyde (0.3070). 

Of the sesquiterpenes present in this oil, 
viridiflorene (3070) was the major component while 
there were lesser amounts of caryophyllene (\.5070), 
aromadendrene (1070) and humulene (0.5070). The 
major sesquiterpene alcohols were ledol (2070) and 
viridiflorol (4-9070) while there were trace quantities 
of another 10 alcohols. The previous remarks about 
the commercial potential of this oil also apply here. 

The third sample of M. viridiflora, from Iron 
Range (SI3530), contained a variable but lower 
amount of I,S-cineole and a higher percentage of 
sesquiterpenes. The major component in this sample 
was a-pinene (1-29070) with trace amounts of the 
other mono terpene hydrocarbons and 11-4S070 of 
I ,S-cineole (the tree with the lowest a-pinene content 
had the highest cineole content). The sample also 
contained small percentages «5070) of linalool, 
terpinen-4-ol and a-terpineol. 

The major sesquiterpenes in this sample were the 
aJcohols, with spathulenol (4-15070) . globulol (2070) 
and tW0 unidentified sesquiterpene alcohols each of 
approximately 6070 being the major members. 
Caryophyllene (2-9070) was the major sesquiterpene 
hydrocarbon; most of the many hydrocarbons 
identified in the previous sample (SI45S9) also being 
present. Altogether about 36 sesquiterpenes, 
accounting for approximately 25070 of the oil, were 
unidentified. In view of the yield and composition 
of this oil, it is difficult to see any possibility of 
commercial exploitation. 

Leptospermum Species 
The oil of three tropical Leptospermum species 

was examined: L. flavescens, L. longifolium and 

L. petersonii. Of these three L. flavescens was the 
only species to produce oil in any reasonable 
quantity . 

Leptospermum flavescens Sesquiterpene 
alcohols accounted for over 50070 of the oil of this 
species. The principal components were a-, iJ- and 
),-eudesmols in 19, 24 and 20070 respectively. There 
were also smaller «2070) amounts of spathulenol, 
viridiflorol and globulol. The major sesquiterpene 
hydrocarbons were caryophyllene (1070), 
bicyc10germacrene (2070), viridiflorene (0.5070) and 
aromadendrene (0.6070). A large number (20) of 
other sesquiterpene hydrocarbons and alcohols were 
detected but all were in the range 0.01-0.3070. 

The principal mono terpene was a-pinene (10070), 
with lesser quantities of iJ-pinene (6070), )'-terpinene 
(1070) and p-cymene (2070). Terpinen-4-ol (5070) and 
a-terpineol (1070) were the main alcohols. In this 
study, no trace was found of the iJ-triketones, 
flavesone and leptospermone, previously reported 
from L. flavescens (Hellyer 1965). 

There is potential for the use of the three 
eudesmols as fixatives in perfume mixtures, 
particularly in view of the reasonable yield of oil 
and their abundance in the oil. 

Leptospermum longifolium Two samples of L. 
longijolium were examined (S 14144 and S14900), 
and each produced an oil yield of 0.5-1.0070. There 
were qualitative similarities between this oil and that 
of L. flavescens. Both samples of L. longijolium 
contained almost equal amounts of both mono and 
sesquiterpenes. The major members of the 
monoterpenes were a-pinene (19-34070), iJ-pinene 
(5-19070) and cineole (1-10070), with the usual range 
of hydrocarbons present in <0.5070 amounts. 
Terpinen-4-01 and a-terpineol were both present in 
small amoun ts ( < 2070). 

The major sesquiterpenes were caryophyllene and 
humulene. Both seedlots varied in the amount of 
humulene present in the oils, the range being 0.6-
32070. The two bulk samples contained 20070 (S 14144) 
and 10070 (SI4900) respectively. The amount of 
caryophyllene varied from 3 to 14070. Other 
sesquiterpene hydrocarbons present in significant 
amounts were a-gurjunene (0.7070), aromadendrene 
(1-3070), viridiflorene (0.1-3070), germacrene-D 
(0.5-2070), bicyc10germacrene (1.5-7070), o-cadinene 
(1.3-2070), cadina-I,4-diene (1-2070) and calamenene 
(2-6070) . The sesquiterpene alcohols were present in 
lesser quantities, with the major members being 
globulol (1-4070), viridiflorol (0.7-2070), spathulenol 
(2-6070), ),-eudesmol (0.2-2070), a-eudesmol (0.2-
2070) and iJ-eudesmol (0.2-1070). Twenty 
sesquiterpene hydrocarbons and alcohols 
accounting for <2070 of the oil remained 
unidentified. Apart from the reasonable amount of 
humulene in some samples there seems to be no 
commercial potential for this oil. 
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Leptospermum petersonii This species includes 
different chemotypes. One chemotype contains 
large amounts of citral and citronellal and has the 
characteristic lemon-scented smell (Pen fold and 
Morrison 1950). The chemotype in this trial 
(SI4555) is not that type but one rich in 
sesquiterpenes. It is characterised by the almost total 
lack of monoterpenes. The major compounds 
present were o-cadinene (16070), germacrene-D 
(15070), an unidentified hydrocarbon C 1sH24 (15070), 
a-bergamotene (1-4070), {3-elemene (2-4070), {3-
ylangene (1070), viridiflorene (3070), a-amorphene (4-
6070), bicyclogermacrene (3070) and cadina-I,4-diene 
(1070). There were approximately eight other 
unidentified sesquiterpene hydrocarbons accounting 
for 8070 of the oil. 

The sesquiterpene alcohols were present in small 
amounts with at least 22 of them present. The major 
identified compounds were cubenol (0.7070), 
globulol (1.5070), viridiflorol (0.7070), spathulenol 
(1.5070), T-cadinol (1.7070), T-muurolol (1.7070), 0-
cadinol (0.7070) and a-cadinol (3.6070). The other 
unidentified alcohols accounted for <5070 of the oil. 
Small amounts of methyl eugenol (0.3070) and 
eugenol (0.4070) were also detected. 

The oil, though complex and with a large number 
of the components still unidentified, has a quite 
pleasant aroma and may have potential in the 
perfumery field. This would, however, need 
confirmation from experienced perfumers. 

Conclusion 

Together with previous studies, this study has 
highlighted the importance of chemotypes within 
wild and cultivated populations of Melaleuca and 
Leptospermum. For example M. leucadendra can 
exist as different chemotypes and it is important to 
make sure that the correct chemotype is being 
collected. It has also been shown that the 
methylisoeugenol chemotype of M. leucadendra 
does not breed true to type (Brophy and Lassak 
1988) and vegetative propagation is required to 
ensure an efficient means of propagating this 
chemotype. 

Our survey has suggested the existence of regional 
chemotypes of certain Melaleuca species whereby 
particular chemotypes occur over a large geographic 
area. Both M. cajupuli and M. leucadendra appear 
to have chemotypes from the central (Northern 
Territory) and western (Western Australia) regions 
of Australia which differ (markedly in the case of 
M. leucadendra) from those in the eastern region. 

As a general rule, the yields of oil obtained under 
the cohobation conditions used in these analyses are 
often at least one-third greater than those obtained 

under field conditions. It has been suggested that 
for a tree to have a commercial potential it should 
yield at least 1.5070 oil on fresh foliage (equal to 
approximately 3070 on dry weight). On this basis 
M. bracteata, M. leucadendra, M. linariijolia, 
M. symphyocarpa and L. flavescens may have some 
potential based on oil yield. Another general rule 
for Melaleuca seems to be that if yields are low then 
the oils are rich in sesquiterpenes and if high they 
are rich in monoterpenes. 

In assessing the viability of commercial 
propagation of these species for oil production, it 
is worth noting that total oil yields are also 
influenced by the weight of leaf produced per tree 
over time. In addition, vegetative characteristics 
such as ability to root cuttings of superior 
chemotypes and oil yielders and coppicing ability of 
plants (after harvest) needs to be assessed. The 
ACIAR field trials at Gympie, Queensland, and in 
other countries, particularly in Thailand, will 
provide some of the required information to enabl.e 
a more complete assessment of the commercial 
potential of these promising melaleucas and 
leptospermums. 

Our survey of the tropical Melaleuca is, in its 
present stage, incomplete, though we have examined 
a representative of at least one population of most 
of the tree Melaleuca and Leplospermum which 
occur in tropical Australia (Table I) . For the sake 
of completeness, reference to other published work 
on Melaleuca species oils is included (Lassak 1979; 
Flynn et al. 1979; Brophy and Lassak 1985). Much 
more work is needed to complete this survey but at 
least a start has been made and a guide to future 
work has been indicated. 

Acknowledgments 

We would like to thank Mr P . Ryan and 
Mr D. Taylor, Department of Forestry, Gympie, 
Queensland, for collection of material in the 
ACIAR field trials. We also thank staff of the 
Australian Tree Seed Centre, Division of Forestry 
and Forest Products , CSIRO, for collection of wild 
material in Western Australia. Mr J. Clarkson, 
Queensland Department of Primary Industries, 
is thanked for the collection of M. cilrolens. 
Dr B. Barlow, Division of Plant Industry, CSIRO, 
authenticated most of the Melaleuca botanical 
specimens and Mrs J. Thompson, National 
Herbarium and Botanic Gardens of NSW 
authenticated the Leptospermum botanical 
specimens. Dr Barlow and Mrs Thompson are 
especially thanked for permission to refer to 
unpublished taxa in the interest of completeness for 
this study. 

203 



Chapter 21 

Leaf Essential Oil of 
Eucalyptus bakeri 

J.J. Bropby and D.J. Boland 

Abstract 
The essential oil of fire-induced coppice leaves of Eucalyptus baker; was steam-distilled and 

the oil composition analysed by gas chromatography and mass spectrometry. Oil yield on a 
fresh-weight basis was relatively high, ranging from 1.8 to 3070. The main oil component was 
1,8-cineole (85-96070) . High yields of cineole-rich leaf oils are rarely found in tropical/subtropical 
eucalypts. Eucalyptus baker; has potential for oil production and field trials should be 
established to assess growth rates to appraise commercial potential. 

Introduction 

Eucalyptus bakeri varies in form from a multi­
stemmed bush up to 5 m high to a small tree up to 
12 m high and 0.5 m in diameter. It occurs in 
restricted locations over a wide range of central and 
southeastern Queensland and northern New South 
Wales (NSW) from about latitude 22°S to 300 S (Fig. 
I). Eucalyptus bakeri occurs typically on gentle rises 
in country of low relief (Hall and Brooker 1974). 

The impetus for the present study came from an 
Australian Tree Seed Centre CSIRO seed collection 
team, led by Mr C. Gardiner, who noted the strong 
'eucalyptus' smell of crushed leaves from E. bakeri 
coppice resulting from wild fires. The aim of the 
study was to assess the composition and oil yield 
from E. bakeri coppice. 

The essential oils of E. bakeri leaves were first 
investigated by Pen fold (1927). He examined leaves 
collected near Inverell, NSW, and near Eidsvold in 
southern Queensland. The Inverell material yielded 
1.12070 oil and the Eidsvold material (3 lots) 
1.8-2.2% on air-dried leaf basis. The cineole yield 
was high and ranged from 70 to 76%. Penfold 
remarked that the oils were bright reddish-yellow 
and resembled in all general physical characters the 
well-known commercial oils obtained from 
E. polybraclea and E. cneorijolia. 1,8-cineole is a 
medicinal compound used in a wide range of 
pharmaceutical products and cineole-rich oil is 
currently the major eucalypt oil harvested in 
Australia (Small 1981). 
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Fig. I. Distribution of E. baker; as derived from the 
original data collected for Eucalist (Chippendale and Wolf 
1981). 
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