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IZssential oils arc aromatic,
volatile extractives from plants
(lcaves, flowers, fruie, bark and
wood) usually obtained by the
technologically simple process
of steam distllation. They are
used as tlavours, fragrances
and for medicinal or healch-
care purposes. Verlet (1993)
estmated total world
production of essential oils in
1991 at 45 000 tonnes with an
approximate value of US$700
million. Although many of the
components of essential oils
can be produced svnthetically,
a market preference for natural
products has ensured not only
the survival of the industry but
provided it with a steady
growth rate. Prospects for the
future also look good as living
standards rise and especially in
Asia wich a culture of utilising

natural products.

"I'he rationale for this study
came from the knowledge that
the oils of the entire suite of
tropical melaleucas and
selected close relatives in the
Australasian region had not
been studied in detail. Various
Melalcuca species have
provided the basis for major
industries (e.g. Australian tea
tree otl, Cajuput oil
(Indonesia) and Niaoul oil
(New Caledonia)). "T'he
Indonesian Cajuput oil
industry which is based on the
leat otls of both natural and
planted stands of M. cajuputi is
described in some detail in the
introduction, as an cxample of
the successtul use of a tropical
melalcuca for the production
of essential oils. It was hoped
that this study might identify
some new or interesting oils in

the species screenced that

might have commerctal
potential, so as to increase the
range of options available to
would-be essential oil
producers in tropical

CRVIronments.

Predicting which of the oils
highlighted in this report
could be the basis of new
industries, and in what
localities production would be
feasible, 1s ditficult. Any new
development should be
market driven, so inputs arc
now required tfrom industry
identify possible oils of
commerce. Onee sitable oils
are identified, the next step of
evaluating the performance of
the source specics in a range of

environments can proceed.



I'his survey identfied a
number of species that
produced oils of possible
commercial potential and these

are briefly deseribed below.

Asteromyreus ysicephala,

Ao magnifica and

Ao symplyocarpa produce
“Cajuput” tvpe oils of
reasonable quality and
may be commercial if
production costs were low

cnough.

Melaleuca acacivides subsp.
acacioldes essential oil has
a pleasant and interesting
odour of possible interest
in perfumery. Ol yields
of the samples tested
were low (0.3-0.8% on air-
drv feaves). Higher
vielding forms would

need to be located for any

cconomic benefit to be
obtainced from its

harvesting.,

M. acacivides subsp.
alsophila produced a
chemotype rich in
terpinen-4-ol with
significant proportions of
neral and geranial, giving
it a pleasant lemon scent.
However, the oil vield was
fow (0.1-0.6% on fresh
leaves) and much higher
viclding forms would need
to be located to stimulate

commercial interest.

M. bracteata produces a
pleasant smelling oil (due
mainly to the presence of
methyl cinnamate in small
amounts in the oil). "This
species 1s a potential

source of the aromatic

alkenvl ethers, methyl
cugenol, methyl
isocugenol, and clemicin.
However, the oil vield is,
on the most part, too low
for the oil to be of

CCONOMIC USE.

M. cajuputi subsp.
“cajuputi’ s the
commercial source of
“Cajuput” oil. The other
subspecics, subsp.
“cumingiand’ and subsp.
“platypliylla”, do not
appear to produce the
cincole-rich oil-of-
commerce, and even
subsp. “cajupuri” 1s highly
variable. Potential new
producers of *Cajuput™ oil
should be extremely
careful to source their
seed from proven

provenances.



Platvphyllol has been
shown to have sunscreen
and biocidal properties,
T'his compound has been
solated from the oils of
one provenance of

M. cajupuri subsp.
“plarvpliylia”. A rich
natural source of this
compound combined
with good vields could
have commercial

potential.

M. citrofens exists in four
chemotypes, two of which
(Chemotypes HI and V)
produce very pleasant,
lemon scented oils and in
vields (up to 4% on air-
dry lcaves) that are
rcasonable. Chemotvpe 11
produces a mint scented
oil, also in good vield (up
to 6% on air-dry leaves).
Further studies are
nceded to test if sced
from the various

chemotypes breeds true

to tvpe, as there can be
mor¢ than onc
chemotype in a natural

population.

M. dissitiffora is known to
produce an oil that meets
the Standard (AS 2782-
1985) for use in
“Australian "lea Tree Oil”,
Only onc of the two
known chemotvpes of this
species producces this type
of oil, so care should be
exercised in obtaining,
seed of the correct

chemotype for trials.

M. leucadendra has been
shown to exist in two
chemotypes which are
geographically based.
I'he castern chemotype
that has an oil containing
methylengenol or
methyl isocugenol is a
potential commercial
source of these

compounds.

M. quinguenercia occurs in
two chemotypes. The
cineole-rich type is the
source of Niaouli oil which
is produced commercially
from natural stands of this
species in New Caledonia.
"T'he nerolidol chemotype
may also be of use, if 1ts oil
could be produced

economically.

M. cindiflora has one
chemotype with an oil rich
in methyl cinnamate, with
lesser amounts of E-B-
ocimene, and a reasonable
oil yicld (4% on air-dry
leaves). It could possibly
be developed into a uscful
tropical source of natural
methvl cinnamate. It has
been reported that this
chemotype can be readily
distinguished in the field
trom other M. viridiffora
types by the colour of its
leaves. It this proves

reliable, it should be



relatively easy then to
source sced from parent
trees of the correct
chemotype for turther

work.

JLsp. “Bukbuluk™
produces a pleasing, lemon
scented oil which contains
significant amounts of
terpinen-4-ol (11%). "T'he
oil vield (up to 3.1% on
fresh leaves) is reasonable

and this species may

warrant furcher
examination as a pleasant
smelling natural antiseptic

and medicinal oil.

None of the Callistemon
species studied so far appears
to have anv commercial

potential.

To be commercial, a species
must produce an oil ot value
and it must be produced in

good vield. "The actual vield

needed would depend on just
how valuable the oil was to the
market-place. A critical
analysis of which of the
species examined herein
would warrant domesticating
as a commercial oil crop is
bevond the scope of this
report and would require
industry and marketing
experience, including a more
thorough examination of
individual species by essential

oil growers.



T'he closcely related genera
Asteromyvrtus, Callistenmon and
Melalenca, form part of the
Leprospermum alliance within
the family Myreaceace.
Asteromyrrus is a recently
reinstated genus (Craven
1988) of scven species,
formerly accommodated in
Sinoga (S. hsicephula) or
Metalenca. All species are
tropical in origin and are
mainly shrubs and small trees
that occur in northern
Australia and adjacent areas in
southern Papua New Guinea
and Indonesia. Six species are
covered in the report, while
the remaining member of the
group, \. #unganensis Craven,
which is known only from once

herbarium collection from the

Aru Islands off the coast of
Irtan Java, awaits rediscovery

and study of its oils.

Callistemon consists of woody
shrubs or small trees
commonly referred to as
bottlebrushes after their
flowers which are arranged in
dense, eylindrical spikes. The
genus is closely allied to
Melalenca and 1s also under
review taxonomicallv where
major changes in
nomenclature are
foreshadowed. "The 30 species
which occur naturally in
Australia are all endemic
(Wrigley and Fagg 1993). T'he
greatest variety is found in
temperate climates bure
several species extend to
tropical regions. "The oils of
four such specics are

described in this report.

Metalenca, reterred to commonly
as paperbarks, is the largest
genus in the alliance, and could
comprise of as many as 250
species, following a major
taxonomic revision that is
currently in progress. It is
predominantly Australian,
where it occurs throughout the
contnent i many forms
ranging from small, sometmes
Prostrate to scmi-prosrate
shrubs common in sandy heaths
of the southwest, to large forest
trees over 40 m tall in the
tropical swamps of the north.
Only about nine species have
been recorded outside of
Australia (Barlow 1988). "T'he 26
species highligheed 1n this
report are all ropical in origin,
They are mainly medium to
large trees with a marked
preference for damp or wet

depositional landforms which



may partially dry out seasonally;
such sites are often coastal and
include arcas where there 1s

water of varying salinity.

Many of the species described
herein are of value in
environmental and social
forestry in the tropics. Their
wood 1s mostly hard,
moderatelv densce, resistant to
rot, often high in silica content
and used mainly as posts and
poles, piling and fuelwood.
Most species are good sources
of honey and are useful for
amenity planting, sheleerbeles
and crosion control on difficult
sites where few other trees
thrive (¢.g. on swampy ground;
sites subject to sale spray).
Several species have

ornamental cultivars.

Production of foliar essential
oils, as 1s alrcady done

commercially utilising several

of the species described in this
report, 1s arguably the most
important commercial use of
this group of specics. A brief
description follows of the
Cajuput otl indusery in
Indonesia, based on

I cajupuri, as an example of a
long-established and
successful industry. In
addition, Niaouli oil 1s
produced commercially from
M. quinquenervia in New
Caledonia (Guenther 1950)
and some minor production of
Cajuput oil from

AL symphyocarpa takes place in
[rian Java. However, there are
several other species in this
group that have the potential
to become sources of oils of
commerce but await
recognition and development
for this purpose. A main
objective of this report was to
tdentity species with oils of
commercial potential for
planting in tropical

envIronments.

Cajuput (also spele “cajaput”
or “cajeput”™) oil (or Minyak
Kavu Putih in Indonesia),
obtained by the sceam
distillation of leaves of

M. cajuputi (svn.

M. leucadendron), has been a
popular household medication
in countries such as India,
Indonesia, Malavsia and
Vietnam for centuries. The
Australian Aborigines used
preparations from the leaves of
this species in the treatment of
aches and pains and inhaled
the aromatic vapours from
crushed leaves to reduce nasal
and bronchial congestion
(Aboriginal Communities of
the N 1993). Because of s
reputation as a panacea in the
treatment of all kinds of
discases, the Dutch made 1
one of the first products they
imported to Europe from

Southcast Asia, an activity
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deseribed in several carly 18¢ch
century publications
(Gildemeister and Hoffman
1961, cited in Lowry 1973).

I caguputi is usually a single-
stemmed, small tree up to 25
m tall, although it may reach
40 m and 1.2 m in diameter in
some situations (Fig. 1.1). It
carrics dense, erect dull green
foliage with grey to white
papery bark. "T'he exact limits
of the natural range of

M. cajuputi are not known as
the species has been
cultivated in Asia for more
than 100 vears. The
approximate boundaries are
given in Figure 1.2, 'The
western portion of the
distribution, taking in sceveral
countries in Southeast Asia, is
gcographically disjunct from
the Australasian distribution
and represents the only natural

occurrence of Melalenca

beyond the Austrahian
geophysical boundary (Barlow
1988). The approximate
laticudinal range is 12°N-18°S
and the range in alowude
5—400 m. "There are plans to
recognise three subspecies
within M. cqjuputi more-or-less
consistent with the three arcas
of distribution (A, B, )

indicated in Figure 1.2,

Figure 1.1

"This 1s a species primarily of
the hot humid climatic zone.
Mean annual rainfall varies
from 13001750 mm with a
strong monsoonal pattern. "The
species grows in a wide range
of situations but most stands
are found on low swampy
coastal plains often on heavy-
textured black soils that are

subject to flooding.

Natural stands of M. cajuputi in Australia and

Indonesia: (left) a tree at Flying Fox Creek near
Kapalga, Northern Territory; (right) a small tree at
Ratgelombeng, Buru Isfand.



An exception are populations in
Indoncsia on the Maluku
Islands of Buru. Ceram and
adjacent islands. Here extensive
populations extend to gravelly

ridges away from the coast.

T'he chemical composition of
the otls of M. cajuputi is highly
variable both within and

between the three proposed

subspecies. "This report (sce
Species Digest for . cajuputs)
documents variation in oil
chemistry found in several ol
samples obtained from

throughout the species range.

A Melaleuca cajuputi 3

. Yuput

B M cajaputi subsp ‘cumingiana”

C M. cajaputi subsp. “platyphyiia™

Figure 1.2

BURL

Start il

AMB

n

The approximate boundaries of the natural distribution of M. cajuputi The three parts of the

distribution (A, B & C) shown coincide with the occurrence of three subspecies soon to be
named. The Maluku Islands of Ambon, Buru and Ceram, the home of the Cajuput oil industry,
are shown in greater detail in the insert to the figure.



Most commercial production of
Cajuput oil takes place in
Indonesia based on natural
stands or plantations
established from sced from the
Mahiku archipelago of
Indonesia. "T'his oil which
hereatter will be referred to as
“tvpe” oil contains significant
amounts of 1.8-cineole (40—

60 ,¢), and modest quantitics
(2-7%:) of a range of erpenes
including limonene,
carvophyllene, o-terpincol,
viridiflorene, - and B- pinene,
y-terpinene, o- and B-sclinene,
and lesser amounts of the
sesquiterpene alcohols globulol,
vinditlorol and spathu.cnol.
"I'he aromatic cther, cajeputol,
reported to be in high
proportions in oils of Malavsian
origin (Lowry 1973) and also
found in oils from Ka'* wantan,
Indonesia (this repo ) was not
detected inoils from L region,
Ol concentration ot “tvpe”
leaves usually falls in the range

04-1.29% OV/Wo%, I'W),

[assak and McCarthy (1983)
described the medicinal uses of
Cajuput oil: *'T'he oil 1s used
internally for the treatment of
coughs and colds, against
stomach cramps, colic and
asthma; the dosce is one to five
drops. It 1s used externally for
the reliet of neuralgia and
rhcumatism, often in the form
of ointments and imments.
Fxrernal application of a few
drops on cotton wool for the
reliet of toothache and
carache™. "The ol is also reputed
to have insect-repellent
propertics; 1t is a sedative and
relaxant and is usetul in treating
worms, particularly roundworn.
[t 1s also used as a flavouring in
cookingand : @ 1ingred :ntin
cosmeties and perfume (Seiar
1992).

T'he provision of detailed
information on markets for

Cajuput oil, supply sources,

quality and prices 1s bevond
the scope of this report.
However, from data in-hand
some generalisations are
possible. In Indonesia, there
are two sources of “type” oils.
Estimates of production from
the natural stands on the
Maluku archipelago suggest
that some 80 tonnes of oil are
produced annually (Gunn et

a . 1996). Production from
plantuations on Java,
cstablished using seed from
trees from che Maluku Islunds.
amounted to approximately
280 tonnes in 1993 (Ministry
of IForestry 1995) il was
extructed from natural stands
in Viernum in the very ceent
past. when prodic: on for
mamly loca consumpuon was
estimated to be 100 tonnes per
annum (Hodacova and Ubik
1990). However, 1t has not be
possible to confirm if this level
of production i Victnam
continues. lotal annual

production of Cajuput oil,



therefore, amounts to some
350450 tonnes, and, according
to Indonesian sources, demand
tor o1l mostly exceeds supply.
With the current distillery-gate
price for oil in Indonesia at
U'S$7.2 per kg, this
approximates to a US$3N

industry before value-adding,

"I'here s no aceepred
International Quality Standard
for Cajuput oil. As a result,
commercial Cajuput oils may
differ very significanty from
onc another in a number of
characteristics (¢.g. chemical
composition, colour, smell).
"T'his is due to a number of

factors:

ditferent chemotypes
within and berween

proposcd subspecies;

different plant sources
(c.e. \steromyrtus
symplvocarpa may be used
as a source of Cajuput oil

in Irian Java);

blending with other oils

such as Fucalyptus, and

adulteration with
synthetic compounds not

found in nature.

Ulamately, this lack of
uniformity, against a
background of increasing
quality assurance within the
essential oif industry, must
damage the Cajuput ol
industry and will perhaps force
the adoption of quality

standards.

"fraditional landowners on the
Maluku Islands of Buru,
Cecram and Ambon are the
principal producers in
Indoncsia of oil from natural
stands of M. cajupur (Fig. 1.3).
Most of the oil 1s produced on
Buru Island which is
mountainous and of volcanic

origin and has contrasting

vegetation cover. Most ridges
and slopes of the norchern
coastline and those along the
major Wai Apu River flowing
to the cast coast have sparse
vegetation comprising of
open woodlands and low
shrublands of ). cajuputi
(altirude 30—400 m). There
are some 100 000 ha of this
vegetation tvpe available for
oil production on Buru. "Yhe
reddish soils of the slopes are
frequently gravelly, shallow
and slightly to moderately
acidic, although some
populations of . cajuputi on
Buru arc found on alluvial
soils of impeded drainage,
which is the more typical
environment for this species.
All Burw .o/, cajuputi
populations visited during a
joint Indonesian/Australian
sced collection expedition in
1995 showed evidence of
harvesting tor essential oils
and the ravages of frequent

fircs (Gunn ct al. 1996).



Figure 1.3

Natural stands of M cajuputi on Ceram Island that have

been harvested for centuries for Cajuput oil production.

M cajupuriis found v - o
Ceramw ceitis anvested
for oils. "The spectes occurs as
an almost pure and continuous
stand of some 150 000 ha
along the Townoal Peninsula.
Scattered populations oceur
elsewhere and a. o on the
three islands between Ceram
and Buru, namelyv Boana,
Kelang and Manipa. "The
distribution ot M. cajupuri on

Ceram is assoctated with

lowland plains und low
undulating mountain ridges
berween 30-150 m above sea
level, and the soil type
resembles that observed on
Burn (unn et al. 1996).
T'here appear to be only a tew
scattered stands of M. cwjupusi
on Ambon Island which 1s
wetter and generally more
tertile than the other islands.
Onc 1s on an undulating ridge

(altitude about 60 m) ncar Mt

Saluhutu on Titu Peninsula
and is relatively  all (ca. s
ha). It is comprised of st agely
low trees to 41 oany of
which huad Leor coppiced
diring icaf harvesting: for oils
wher vsited in 1995 (Guno o

al. 9¢ )

"T'he harvest ~zof leave 1

fr oy operation with g oups
of 2 to 6 people "nolved i
the sequential harvesting of
fami® holdings o™, ome D0 ha
ot M. cajuputs. s .oppice growth
of 1-2 m (b=12 months old) s
cut with machetes and e ves
striped into 20 kg askets
(Ig. 1.4). A oskilled cuwer can
harveae seven baskets per day.
The dry-scason months of
Mav to August are the
preferred time of harvest
becuuse of reputedly better
vield at this time but

harvesting may take place



throughout the vear. After
transport to the family still, the
lcaves mav be spread out in
the sun for « few davs to

reduce leaf moisture content.

T'he still is usually a
permanent fixture made from
mostly local matcrials (1ig.
1.5). "The disullation vesscel
(pot) is commonly made from
planks butted together with

cajuput bark used as a sealant.

Figure 1.4

T'he lid is made of wood
whilst the condenser which
comprises a dome and single
pipe, sometimes with baftle, is
made of mild brass and is
purchased by the stitl owner.
Still capacity is usually about
160 kg of dried leaves and
cooking time extends for 8
hours. Yield per cook from
these stills approximates 3 kg
of oil. Unconfirmed estimates

(BN, Gunn. pers. comm.)

Women harvest leaves of M. cajuputi on Ceram Isiand

for the production of Cajuput oil.

suggest there are about 100
family stills operating on Buru,
10-12 on Cicram and one or
two operating on cach of the
islands ot Boano, Nanipa,

Keland and Ambon.

Cajupur oil on the islands is
purchased and sold in three
grades which, according to
locals, are determined by site
of harvest. Grade 1, the best
quality oil, comes from hillside
operations and fetches $AT1-
12 per kg ar the farm-gate.
Grade 2, the medium qualiey
class, comes from low
clevation sites and 1s priced at
about $SAY per ke, Gunn et al.
(1996) were unable to confirm
the origins of Grade 3 oil
Chemical analvsis of oils from
stills at various sites showed
that the 1,8-cincole pereentage
of Grade 1 oils was indeed
ereater than that of Grade 2
oils (lable 1.1).



Figure 1.5

M. cajuputi oil production on Buru Island is a family
concem: (top) this producer air dries M. cajuputi leaves
in the sun before distillation; {bottom) a basic wood-fired
still and condenser made of wood and mild brass. Wood
for the fire is stacked for drying in front of the fire. The
producer is holding bottles of Cajuput oil ready for sale.
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croont ot cagup

plane dons on the it no s
estimated to be 2 000 b (S,
Darniono, pers. coir ), with
9000 ha under the control of
Peru v Perhutani (Foresery
Depuroment) (Ministry of

IForestry 1993). Perum



Perhutant run the 12 at an initial stocking of 5000

distileries on Java. There are stems per hi These trees are
4 major and 8 small fuctories al owed to grow- 1 for tour
prodiicing about 280 kg of Plant “ons arc establ” hed vears when they are cut off at
Ciguput oil per yvear, on usually degraded lands 1.1 m above ground level in
using unimproved scedlings the first harvest of essential

Table 1.1. Composition of the three grades of Cajuput oil found in the market and in the villages on
Buru Island (2 grades given here) in comparison with a Grade 2 oil from the plantations in Central Java.
Quality is partly hased on the abundance of 1,8-cineole in the oil which appears to be associated with
the locality of harvest in the Maluku Islands.

o-pinene 21 25 3.1 21 195 38
u-thujene 03 09 1.2 0.2 - 08
B-pinene 14 09 14 1. 86 05
limoner 2 56 49 48 52 174 6.9
1,8-cineole 62.8 416 340 66.5 215 50.7
yterpl .zne 12 74 50 09 87 3.1
Lo-cymene 13 35 57 05 30 14
terpinolene 06 1.0 05 0.3 41 15
B-caryophyllene 37 6.9 74 33 28 49
aromadendrene 09 14 17 07 12 09
humulene 18 39 03 19 01 23
viridiflorene 45 31 25 38 17 37

o-terpineot 45 30 24 38 19 38



oils (I'1g. 1.6). "T'hereafrer the
plants are visited annually
when coppice shoots greater
that T c¢m in diameter are
sclectively harvested, and
leaves and twips stripped
into hessian bags for
transport to the distillery,
Onc hectare of plantation
produces about 7.5 tonnes of

Cajuput leaves annually

Figure 1.6

which m turn produces about
60-65 kg of oil. "T'he industry
is a great emplover of tabour.
In one operation alone in
Central Java based on 3200
ha of plantition, 300 local
people are engaged in
harvesting leaves and a
turther 70 people are
employed at the distillery

(Ministry of IForests 1995).

M. cajuputi plantations in Central Java that have been

cut at 1.1 m above ground and coppiced for ease of
leaf collection for Cajuput oil production.

"I'he cajuput distillation plant of
the Gundih forest district,
located at Krai in Ceneral Java,
is an example of one of the tour
major plants operated by

Perum Perhutani. The distillery
operates cight, 0.9 tonne
capacity pots fed by a steam
boiler fuelled by the spent
lcaves ot cardier distillations
(I'ig. 1.7). A four-hour
distillation ume ts standard.
Ourtput for 1993 was 78 tonnes
of oil from some 9200 tonnes of
leaves and twigs, or a recovery
rate of 0.85% (Ministry of

Forestry 1995).

Eighty pereent of production
from the Krai distifery was
classificd as Grade 1 oil of ca.
065% cincole content while the
remainder of production was
classificd as Grade 2 of ca.
55% cincole content. "1'he
price paid per Kilogram at the

tactory-gate for Grade 1 o1l



was $A94 in 1995 significantly

less than the $ 1112 paid for
first quality oil from the
Maluku Islands. Grace 2 0™
ree ved $AKS per <ilogram.
T'he composition of a
representa it samoig o
¢ rade 2 oil from the wrai

oo orllery is given in Tlable 1.1,

Munv of the plantations on Java
are conside ed to give low viclds
ofoifand  _ p sttheirp "me
proc cavity (NL Ansorudin,
pers.co L) Perum Perk ani
15 making plans to gradualby

replace the existing Slantation

Figure 1.7
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A modern Caj Hut oil ¢:stillazion
facility at Krai in Centia. Java. (top left)
four of the eigh: 0.9 tonne capacity
pots at the fac "ty; (bottom left) the
steam poiler which is fuelled entirely
by leaves and twigs dried after
distillation; {right} stainless steel
separators for coliecting the oil.



"T'he joint Australian (CSIRO)/
Indonesian (Agencey for Forest
Rescarch) M. cajupuri seed
collecting and oil sereening
expedition to the Maluku
islands in December 1995,
supported by COSTAL
(Collaboration on Science and
‘Technology Australia/
Indonesia), has provided the
genctie base for a
comprchensive tree
IMProvement program on

M. capupuri m Indonesia. Further
funding is now being sought to
implement a breeding strategy
and plan to ensure that
planting stock of improved oil
vielding capacity is available

tor the replanting program.

When assessing the desirabiliey
of mrroducing and testing
species of this group of genera

in arcas where they have not

been grown previously, it is
extremely important to
consider the potential for their
spread from cultivation to
become noxious weeds.
Chuaracteristics of members of
the genus that promorte such
events are carly and heavy
sceding, fast growth, adaptation
tO SWAMpy Cnvironments
including long periods of
mundation, resistance to
damage by fire and the abilicy
to regenerate by coppicing and/
or root suckering. In Florida,
conditions prevail that have
allowed V. guinguencreia to
invade natural wetands and
become a serious pest,
crowding out regeneration of
native planes and destroving
wildlife habitat (Geiger 1981;
NAS 1983).

Species of this group of genera
generally produce extremely
small seed. Inexperience in

handling such seed often leads

to failure in the nursery. The
sced often germinates readily
but the tiny seedlings are
casily damaged by overhead
watering or rain, or may be

killed if the sowing mix dries.

A method of watering that
avoids these problems s the
“bog™ technique, Here the
germination trav stands
permanently in water so that
moisture soaks up to the
surface which ts constantly
moist but not flooded. Seed is
sown evenly over the surface
at the recommended density.
An inflated plastic bag mayv be
titted over the container to
MAINTIN 4 MOISt cnvironment
(IF1g. 1.8). Once the
germinants are sturdy encugh
to withstand overhead
watering (ca. 4 weeks), the
container should be removed
trom the water and handled
normally. "The risk of fungal
discasc 1s high, so good

hygiene is essential,



Figure 1.8

M. cajuputi propagation in Vietnam using the "bog”

technique for germinating seeds.

After germination the tiny
sceedlings can be slow to
develop art firsg, presumably
while the roots establish. Oncee
under way, however, they

grow quickly and thetr total
nursery period is similar to
other fast growing species,

such as cucalypts.

"T'he objectives of this report

were two-fold:

To evaluate and present
data on the chemical
composition and vields of
essential oils of a broad
range ot tropical species of
Asteropyetus, Callistenon

and Melalenea,

To identify species which.
because of their ol
compos._on and vicid,
may warrant furcher study
with a view to commercial

essential o1l production.

AnyHhavcaca isting of
species by genus coverec i
this reportis givenin lable - 2.
"T'hese species have either alt or
part of their distribution north
ot the Tropic of Capricorn.
Scveral other species also oceur
in this zone but were not
sampled because of practt 1
constraines, "I’he missing
spectes are: . zrangenensis.
Cosponov, “NeS e, Cosp.now.
“Ravenshoc™, M. cornaropiac,

. deathata subsp. glabresee, s,

. nercosa subsp. erosstandiana,
M. sericea subsp. grucilis, thus
leaving 1 species of
Nszeromvirtus, 4 species of
Callistemon and several species
and subspecics of Melaleuea sull
to be examined. The collection

of samples mosthy relied on



botanists and foresters Table 1.2. Alphabetical list of species by genus covered in this
report including details of three unnamed species of Melaleuca

collecting the specics on an
(the names follow Wrigley and Fagg 1993).

opportunistic basis. Some
species have receeived
extenstve trearment, while angust.lia polandii acacioides (two subsp.)
others received only imited amhemic. recurvus arcana
study. Collection sites are brassii salitnus argentea
gi\'cr'l in Appendix 1. lysicephala viminalis bracte¢ ‘a
m- jnifica cajuputi (three “subsp. ms”)
s'mphocarpa cardiophylla

c‘rolens

de: 'bata

dissitiflora

foliolosa

lasiandra

leucadendra

linariifolia

linc~hylla

minuti,0na ﬁwo subspj

nervosa

quinqu ~ 2vin

safigna

sericea

stenostrch

tamariscina (two subsp.)

trichostachya

viridiflora

M. sp. Bukbuluk™

M. sp. “Coo!: C strict

M. sp. “Laura”



T'he leaves, when they arrived containing only 1,8-cincole or
at the laboratory were weighed monoterpene hvdrocarbons
and, 1f they could not be steam the distllation ame was
disulled immediately, were approx nately 46 hours,
allowed to wir drv. Te was found while for oils containing more
that in the vast majoriey of oxvgcenated monoterpences or

cases, even when the leaf
matertal had to come from the
Northern Territory, it arrived
at the taboratory within 24

hours of dispatching,

T'he isolation of the oil from

the Teaves was achieved by

stecam distillation with water

cohobation of the leaf material .
(approximately 100 g) ina

Dean and Stark apparatus ;

which wus modified to give

lower phase return of the

water (g, 2.1). The time of

steam distillation varied

according to the composition .
o f Figure 21  Dean and Stark glass

of the oil being disalled from stiil used in the steam
the leaves. For leaves distillation of leaves.

sesquiterpene hyvdrocarbons
the time required was
approximately 8 hours. IFor oils
containing a kurge amount of
sesquiterpene aleohols cte. the
time required for complete
distillatton of the oils was
longer, ranging up to 24 hours.
In al, cases the steam
distillation was carried out .

no more oil appeared to be

being produced.

Omnce the distiliation was
complere a small amount
(approximarcly 2-5> ml.) of
pentane was addec o the o
to increose irs volume. and
the ol and wate mn the side
arm of the apparatus
separated. 'l e pentane/otl
solt 1om was dricd ove

anhy drous sodium sulfate, the
soli rion transterred to another

container and the pentance



allowed to evaporate
overnight. "Fhe oil yield was
calculated on che weight of o1l
now remaining and the
weight of leaf material on
which the distltation was
carried out, and quoted as a
percentage vield on tresh, air-

dry or oven-dry weight.

T'he oils were analysed by
both gas—liquid
chromatography (GL.C) and
combined gas-liquid
chromatographv/mass
spectrometry (GOALS). GLLC
was performed on either a
polar phase SCO'I™ column (83
m 0.5 mm, SP1000) or a non
polar phase SCO'T column (30
m x (.5 mm, OV1),
temperature programmed with
helium as carrier gas. "T'he vast
majority of oils were analysed
on the polar column only.
Combinced GCG/NS was carried
out on one of two muss
spectrometers. One was an

AETNIS12 mass spectrometer

connected to the Shimadzu
GO AMP gas chromatograph
through a heated all glass
straight split interface. The
Mass SPCCLrometer was
operated in the clectron
impact mode at 70¢V ionising
voltage, 8000V accelerating
potential and 1on source
temperature of 200°C. Spectra
produced at 3 sec/decade scan
rate were recorded every 6
scconds and acquired and
processed by a VG Display
Digispec data system. 'T'he
sccond system used was a VG
Quattro triple quadrupole
mass spectrometer connected
to a Hewlett Packard 5890 gas
chromatograph. In this case
the columns used were cither
a DB-Wax column (60 m %
0.32 mm) or a DB-5 column
(30 m > 0.32 mm). Integrations
of the GLCO traces were
achicved on cicher a Mileon
Roy CI 10 electronic integrator
or a SMAD Integrator

(Morgan-Kennedy Inc.).

Components of the various
oils were identified using
their identical GI.C retention
times with known compounds
(cither synthetic or from
identified natural otls) and by
comparison of their mass
spectra with cither known
compounds or published
specetra (Stenhagen er al,
1974; Heller and Milne 1978,
1980, 1983).

In the sections thae follow,
the percentages of
compounds in various oils are
taken from one
representative tree or
chemotype of that species.
Analyses are given to 0.1%. A
pereentage listed as “tr”
indicates that the component
was present at less than
0.1%. Where a compound
was present in an otl bue s
identity could not be
determined 1t was included
only 1f it was present in

amounts greater thun 0.1%.






35%), B-caryophyllene (21—
23%), a-humulene (1-3%),
a-terpineol (7-8%) and
S-cadinence (3-4%). "I'here
were numerous other mono
and sesquiterpenes present in
small («2%) amounts. In this
species there was also a large
number of sesquiterpenc

alcohols present in less than

A angustifolia s a shrab or small

tree to 10 m wall with long fine

leaves and tibrous, slightly Y
flaky bark. "T'he species oceurs

on Cape York Peninsula and as o l‘
far south as the Cookeown area, !
on sandy soils in low forese- ‘ l‘
heath or eucalvpt woodland ' l
and occasionally in coustal |
monsoon forest. It has not been ' l
widcely cultivated and the range . |
of potential usces for this specics

arce unknown. . ‘

Ao augustifolia contained an otl
in which the major
COMpONENts wWere g-pinenc

(10-13%), 1.8-cincole (31—

19% amounts. One individual
tree of AL angustifolia contained
significantly less a-pinence
(39 ) and 1,8-cincole (21%)
and a concomitantly greater
amount of B-caryvophyllene
(43%). All other compounds
WCIC present in amounts
stimilar to the rest of the

samples.



Ol viceld (based on air-dry

weight): 1.6-2.1%.

Ol use: No use 1s foreseen for

this oil.

Additional information on oils:
Brophy ctal. (1994).

Compound Y%
O-PINENE ciiiiieeieceeeeen 10.3
o-tenchene e 4
camphenc o 0.1
B-pinenc .o 0.5
myreene 0.6
O-TCTPINCINIC wviiiveireireieeeene 0.2
lMONENe oo 1.5
1,8-cincole i 31.4
Y-LCTPINCNC i 1.7
15-B-ocimene v, 0.1

O-COPACTIC oo 0.4
hinalool ... 0.2
terpinen-+-ol . 0.5
B-carvophyllenc............... 22,5
aromadendrene Lo 0.1
cx-menth-2-en-1-ol ... 0.1
S-clemenc .o vvrevreecran, 0.1
alloaromadendrence............... 0.1
humulene .o 2.5
VIAAIflOrene v, 1.3
O-terpineol o 7.0
Crs Moo 0.1
Cos Moy 0.7

Temuurolol L 0.7
S-cadinol .....ocvvveeeieice, 0.7
CisHo O, 0.6
Ci 1L, O 0.9
a-cadinol .. 1.2
E.-farnesol oo 0.7
Cialhy O 0.1

Chs Moy O 0.2



N wrnhenice s a shrub or small
tree to 3 m tall with narrowly
clliprie leat Lo o ad wath
hard, fissured, fibrous bark. It
has a very narrow natural

distr » iwon and oceurs on
sandy banks of gorges in the
South and ast Alligator River
svstems of the Northern
‘lerritory. Tes performance and
range of potential uscs in

cultivation arc unknown.

I'he essential ol from

Ao arnhieniica was characrerised
by a large amount of a-pinene
(86-92.4%). "'here were small

(<2% Yy quantitics of limonene,

1.8-cineole and o-terpineol.
"IMic ot wmount of

SCS(JUILCT W Nes present

accourntec or fess than 3% or

the o1l

Oil vield (based on air-dry

welght): 0.5-1.4%.

Oil use: "T'he o1l has a pleasant
smell because of its high
pinence content, but its low oil
vield means that commerct

production is unlikely.

\dditional information on oils;
Brophy ctal. (1994)



Compound

O-PIICTIC i
o-fenchene

CIPNENC e
PPINCHC i
TN FCCTIC woiiiteiieir e ne e
C-LCTPINCIIC i

HMONCNC o

1L.8-cincole ...

ZA-B-0Cimenc e

Y-ICTPINCTIC woveivieeie e

/rans-menth-2-¢n-1-0}

terpinen-+-ol...ooon
B-carvophvliene
aromadendrene .

altfoaromadendrenc

CIS-PIPETIEOL Lo tr

Q-terpineol o 0.8
borneol .o 0.4
S-cadinenc oo t
s T 0.1
Cis I, O, .02
A Calacorene e tr
Cia T O 04
spathulenol L. tr
FLl-fameso! 0.2



AL brassiz s usually a shrub or
small tree 3-9 m bur may reach
25 m in height in some
locations. "'’he hard bark is
brown or dark grey, fibrous
with fongicudinal fissures. "The
upright branches form a dense
rounded crown. [n Australia
this species is restricted to the
northeastern part of Cape York
Peninsula as far south as the
Melwraith Range. Tris also
tound in the Western Provinee
of Papua New Guinea, and
probably extends o Irian
Java. A\ brassii is used locally in
Papua New Guinea for posts,

poles and firewood (B.\. Gunn,

pers. comm.). It has potential
tor shehter and soil conservation
planting in tropical arcas on
difficult sites which range from
infertile rocky ridges to sub-
saline conditions adjacent to

Mangroves.

"I'he oil obtained from

A brassie ditfered from the oils
of the other Aszeronmyrius
species in that it contained a
significantly greater quantity
of y-terpinenc. "Fhe principal

components of the oil of this
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species were o-pinene (6-8%),
limonene (1-5%), 1.8-cincole
(24-46%), y-terpinene (15—
349%), terpinen-4-ol (3-5%),
B-caryophvllenc (3-8%),
a-terpineol (2.1%) and
viridiflorol (1-6%). T'here
were also many sesquiterpencs
(mostly alcohols) present in
the oil in small (<0.5%)
amounts. 'T'he bulk sample
contained a significant amount
of E-nerolidol (149%). "T'his
quantity was not represented
in the oils of individual trees
examined (0.3-0.9%) and 1t
suggests that one or more trees
in the bulk collection may be

of a different chemotvpe.

Oil vield (based on air-dry

weight): 1.0-1.4%.

Oil use: "The composition of the
oil suggests that itmay be uscful
locally (¢.g. in Papua New

Guinea) as a general antiseptic.

Additional information on oils:
Brophy et al. (1994).

Compound %
Lo 011 1 To3 | L 6.0
o-fenchene e, tr
camphene

B-pInene woeeceereveeniccveenens
SADINCNC i, tr
INYTCCTIC weutnriereieereenienneenneas
o-terpinenc

Hmonene e,
1,8-cincole oo, 244
Z-B-ocimenc . 1.0
Y-LCTPINCNE Levvicvvirinrerereeen 210
P-CYMENE e

terpinolence
a-p-dimethvistyrence oo, tr
Crs Hogoc u
O-COPACTIC e 0.2
O-ZUIUNENE i 0.1
Hnaloo! .o 0.3
frans-menth-2-en-1-ol ............. tr
fenchone

Gy HiO

terpinen-4-ol . 3.3
B-caryophvllene ....oovnnanen. 4.4
aromadendrence ., 0.3
A-bulnesenc e, tr
cis-menth-2-¢n-1-0l .., tr
alloaromadendrenc............... 0.2
UNKNOWI (i,

humulence ol

¢is-piperitol

viridiflorene

Cos Hogos 0.1
Clrs Ty 0.3
Chs Ho g 0.2
o-muurolenc e, 0.4
O-cadinenc .o 1.3
Y-CadiNENE .o, tr
cadina-1,4-dienc .o 0.1

ST & O

calamenenc .

a calacorene
carvophyllene oxide ............. 0.4
E-ncrolidol ..o 13.7
G5 Hy, O
Ci; H, O
Cis 1L, O

epiglobulol

ledol s
globulol ..,
viridiflorol .
Cis T O,
Cis Hog O
Cis Ho O
spathulenol oo, 0.1

CisHo O 0.5
Treadinol ..o 0.5
Trmuurolol . 0.3
S-cadinol .o 0.4
o-cadinol ... 0.6
Cis Fog O 0.1



AL hswephala occurs mainly as a
shrub to 3 m wall by 1.5m
across, and rarcly as a small tree
to 13 m. It has small [caves and
the smallest Howers in the
ecnus. It occurs in a variety of
habitats and soils in far
norchermn Queensland, southern
Papua New Guinea and in Irian
Javaand on adjacent Aru Island
in Indonesta. These include
heathlands, open woodlands
and scasonally inundaced
monsoon forests with soils
ranging from sands to clays. It is
adaptable under cultivation and

1s sometimes used as an

ornamental as far south as

northern New South Wales.

I'he oil obtained from

Mo dvsiceplecta was characterised
by the presence of o-pinence
(11=144), 1.8-cincole (47-51%),

_?- ‘.
Ny .
Ty r ¢ a
e
~ ¢ [y
(IS
07 L'o
o .
N4

o-terpineol (0.1—4%), o-terpinyl
acetate (3.8-5,0) and
B-carvophyliene (5-9.3%).
T'here were lesser amounts
(<2%) of imonene, y-terpinene,
terpinen-4-ol, 8-clemene and

carvophyllene oxide. 'The



quantity of B-pinene varied
somewhat (1-10%). "There were
a large number of
sesquiterpences present but they
did not represent a significant

proportion of the ol (<5%).

Onl vield (based on air-dry

weigho): 0.7-2.3% .

Oil use: "T'he higher cineole
varieties could produce a

“Caguput” tvpe oil.

Additional information on oils:

Brophy ceal. (1994).

Compound “%
OL-PIHICTIC weiiitiiienir e eieens 11.2
o-fenchene ., 0.1
camphence o 0.1
B-pinene oo 44
SabInene o tr
INYTCCIIC tetiiiieeieieeeieeeeeeeeen 0.6
C-TCTPINCNC i ieeicenerans 0.2
limonene o 2.0

1.8-¢InCole oo 48.8
Z-B-0¢imene v tr
Y-LCTPINCNC woverieenrerrieieeareanens 1.3
E-B-ocimene i, 0.4
PCYMICINC (e 0.6
CCIPINOICNC v 0.4
o-p-dimethvistyrence oo tr
Gl Ho g tr
Ol-COPUCTIC e 0.1
C-GUTJUNCIIC wiiieiiaeesiearceeraaens tr
Inalool s 0.1
trans-p-menth-2-cn-1-0l ... tr
fenchone o 0.1
CioHig O o
terpinen-+4-ol .o 1.2
B-carvophyllene e, 9.3
aromadendrene oo 0.3
o-bulnesence o tr
cis-menth-2-en-1-ol ... 0.1
S-clemenc . 0.4
alloaromadendrenc ... 0.1
CloHig O 0.5
humulene oo 0.8
(AS=PIPCTILOL o tr
VINdiflorene v tr

O-terpineol i, 2.7

T Q

O-terpiny | deetare s 3.8

o-muurolence .. 0.1
CisHog o 0.1
O-Cadinene coveveiieiieiec 0.2
Y-CadiNene v t
cadina-1.4-dienc oo, 0.4
Chis P 0.1
ecrmacrence-B 0.5
calumenence

a calacorene

Cis L O,
epiglobulol .
CisThy O
elobulol
virldiflorol ...
CiaHop O 0.1
Cis FLy O 0.2
spathulenol ., 0.5
Treadinol .. 0.5
Cis Ty O 0.1
O-Cadinol coe 0.2
Cia Hog O 0.1
EE-farnesol o, 1.2
CHL Ol 0.4
CsHL O 0.3



(20%) and 1,8-cincole (34~ Oil vield (based on ai-dry
369%). T'hese three compounds weight): 2.6-2.7%.
were accompanied by lesser

amounts of limonene (2.6%), Oil use: A higher cincole

Y-terpinene (3%), terpinen-4-ol source could produce a
(29, B-caryophyllene (4.69), Cajuput” type oil.

a-terpineol (4%), caryophyllene . o . .
Additional information on oils:

oxide (1.2%.), spathulenol
Brophy ctal. (1994).

(0.85-2%) and o, B- and y-

cudesmols (total 2.5%:).

N mecgnifice 1s aslender small
shrub to 3 m in heigheand 1.5

m in spread. It has rough brown
fibrous bark and showy cream to
yellow globular flower heads.
"The species has a narrow
distribution occurring amongst . .
dissceted rocky outcrops and
beside seasonal streams on
sandstone platean in Arnhem
Land and on Groote Fylandt
and adjacent islands of the
Northern “leratory. "The species
has considerable ornamental - \

potential. PR

Aomagnifica produced an oil in 0 N
which the major components

were o-pinence (149), B-pinene



Compound Y%
O-PINCIC e 14.1
o-fenchenc . w
camphene oo 0.3
B-pinenc .o 19.8
MVTCCNC i e 0.7
O-TCTPINCNEC weveirienreenee e 0.5
HEomene i 2.0
1.8-cincole 35.9
Y-TCIPINCNC v 2.8
P-CYMCNC e 0.7
terpinolene oo 0.6
Hnalool .o 0.4
trans-p-menth-2-cn-1-ol ... tr
fenchone s (0.1

Cro o

erpinen-+4-0 e 2.0
B-carvophvllenc ..o, +7
aromadendrence o, 0.3
o-bulnesence tr
cis-menth-2-en-1-ol tr
alioaromadendrence ... 0.1
humulence o, 0.5
CS-PIPCTIto] 43
viridifiorenc. . 0.1
u-terpimeot

O-Cadinene v
y-eadinence ...
calamenene ..

a calucorence ..

carvophvliene oxide . 1.2

lo-ncrolidol .ol 0.1

epiglobufol 0.1
Cia Ty O 0.2
elobulol 0.7
virtdiflorol 0.1
Cis ML O 0.4
Cis ™ O e 0.2
spathulenol c 0.9
Y-eudesmol oo 0.4

0 O 0.2
Corle O 0.1

scudesmol . 0.9
B-cudesmol o 1.2
lb-"resol 0.4
s, O 0.2
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o-terpi cot (3w ) olobulol

(1.6%) spahuic Hlr )

-, 3= o v de mol ol

3= ).

“Fospec s inder t Cnan
Celileqee symphvoc 0 as

been the su jeer ot a e Coiod
repe. (srop n ctal o L0),
which the trees ninc
came f or five differer. sic

onCa - orkPca sulzanc

t ¢ ortaern’ Tion
obtined from those rees was
bota qealitat, ol 2 d
quantitatively s1 1 ar o ¢
repored here o dftered
principally in cont:i ‘ng less
w-pine L

40l (04 1o d

Y-Cue

B, WeIpt on-
[ -and
s not (oo le ).
anc con Chie ¢

I..i'\'—(‘ 1 ()IC (45‘ »n ) 1’
B voplene (=1, 0 ¢
can .
data thar the o compe “non
o s relauve y ecorenr
th shonr the zeoo b’

ran . ofch™.  _ i,

11 l);l

“ared fion the overall

Ivic.d (tase can g -dry

oo 25

0 user T Mis speeies could

foadu o mpap vpe o'

dodomal o atton on otls:

oL 088, 1989,19
Lomy . .
GopIs K L 17.1
CHMPY O e .
D-NCNT s L 1.4
sabine ¢ . L L tr
INYTCC v s e 0.8

SCCTPINCHC v v e 1.4
HMOoNeHne e 1.7
1.8-cincole .. 401
VLN IC e, 38
Py ICNC L O
w oonoleae L .07
S-COPECIC . . "
i-gurjuncr . 0.y

lreiis-p-menth-2-2n-1-oi . 00

tenchone. . o tr
v eolaa 4.7
B¢ Hphvllone 5
aronag dooAr ‘ . ().
rhoone, . tr

ei-menth=-2-Cn- 01 e, 0.1
ailoaromads  drenc........ 0.7
hunmtuler o 7
vir diflorene L 0.
- ineol ... 3.
borncol.... 0.1
WA I e e, 0.2
veadimone L 0.
.................. 0.:
cadina- -dier ¢ AT
O GMICTICNC e e o
carvorhvllene woode 0N
- soldol e 0+
[ S e 0.2
Cre o 0.1
epiglobulob .. 0.4
clol lolon 1.6
viriditioroi ........ 0.3
5 e e 2.3
T T 0.1
e e e D
soathuienol o L “9
- uc 10 13
' L, 0.i
il ol 1
[B-cr doe i 1.0
e e e s
- e ol 0.
o e . 0.1



C. poleicdii 1s a1 _d um-sized
to tll shrib, * 3-3m 1 10"t
anc 1-3 m breadth, ¢* the

o tain slopes of the » aeral
coast and northeastern
Queens’ nd. It grows natnr
inroc’ ereviees insoil of iigh
O, anic conte 1w s e s
a popular ornamental in
tropical gardens because o) es
large leaves ane targe tlower

v kes of red with vellow
anthers. Severat culovars
sarected lor orne e el
artributes are avatlab'o frop

Queen,  d nurser’

T mur or et Lt

otlot 7 po’” diverc the

SCOHW T
B-c oot 1299%),
he v o (cosyan
carvop Jllenc o e T

" here vas also 850 ofan

unic o wcitied monoterpence
derivativ and - of
p-ey nens T T Cessential o7 of

this species « “ffered from most

othet 2w, 1 (no
nmic dedn s porty m
¢conotceore o 1.8

A7 I FOF 2O 01 et
cld “' sed on fresh

vorent) 001
“nse Che essenial

(.. polaneii was roduced

neeligible vield.

e



Comyp nd

O-pilt 1€ ...

camp ene ...

B-pinene .
sabinenc .
mMyvie e
monene
1.8-cincol.
Z-B-ocimence
li-B-o¢” ~enc
p-evrc..o.
LCTPHIOI 1
nonanal ten.
hnaloor . L.

arsaanol

tres-menth-Z-en-1-00 -

PinoCaryone . .01 A3 N e e 0.4
e A un ovn 1020 L 2
B-covophvllene. L. 28.2 ST © -
terpinen-+-ol.... L 0.3 CUNGP Ty CNC OXIAT e 13.5
aromac ndrene o 0.2 tw o enol 0.7
cis=menth-2- -1-ol 8} O 0.4
I SO unknown "0y 7.8
hovule~ 21.7 ’:l\‘ " 0.8
e 10, M 0.7 R o 03

u-terpineol

tnknow

1
v 8-l L L0 EESRT D ORI 0.9
ocraraceial . . 0.2 U s 2.0
benzvlialeo ol T, tr compounds 0




hvdrocarbons o-pinene (4%
) I

anc limonene (5%) and the
alcohols, terpinen-4-ol (2%)
and a-terpineol (99%).
Sesquiterpenes did not
account tor signific nt
amounts ol o1l "1 ic major
compounids were

®_curvophvllenc (290),

A shrub or smaldl. straggly tree

with a range in height ot 1o 7

m. "I'imaroo bottlebrush occurs

m opern forest on granitic sotls

along soaks on rocky slopes o - '
and gullics of the Atherton x i
‘lablelands in northern

Qucensland. Small forms

make popular garden

specimens. .

C. recurcas produced an
essential otl in which the
major component was 1,8-
cincole (70%). This was
accompanicd by lesser

amounts of the monoterpence

caryophy lenc oxide (1 )
globulot (1" ") and

spathulenol (29).

O1l vick (based on fresh

weight): 0.8%

Wiluse:” he ol vield 1s too

fow orany commercial ese.



Compound Y

O-PINCHC o v s 3.8
camphene 0.1
B-pInenc e 1.0
IMVTCCTIC weviviiriiiieeivee e 0.3
C-LCIPINCNC cuiriieieeeeieee 0.1
lmonence .o o 4.2
1,8-¢necole oo 69, 1
Y-LCEPINCNC e 0.1

F-B-0CHmene i 0.1

PCVIMCNC (e, 0.7
TCrpMolene e 0.1
HRAlool oo 0.1
PHOCATVONC iieiireieiie e 0.1
Gz (.1
cerpinen-4-ol . 1.3
B-caryophvl ne i, 1.3
alloaromadendrenc .. 0.2
Lrans-pinocarveol . 0.1

humulenc o 0.1
O-terpincol i 0.1
U-CCTPINE O et 8.4
carvophvliene oxide . 1.0
elobulol 0.6
VIAAHEIOTOL e 0.5
Coatly O 0.1
CisTh, O 0.2
spathulenol . 1.5

s compounds o 1



(. se s may be four - asu
sma  tree to 10 m with
pendulous branches and
papery bark. v occeirs in
coast  N\cew South W, s and
in southeastern Queensiand
onlow-" grver ' 5o 1
creck banks. leis - oru 1754
park or stre: e in couastal
arcas. Several pink flower™ g
cultivars are available o he

nursery trade.

The teaf ess r=al o oot ned
o1 Csali 7o had s its @in

component 1.8-cn ¢ ¢ (o2—

334 ). Other compounds of
significance 1+ he ot were
linalool (5-31%), limonene (2-
450, o-pinenc (1%),

o-phe: ndrence (19),
p-evmence (2 .4). o-terpin <ol
(=17 o). canvophyliene oxide
(0.4=2 Yanc s athulenol (1~
4%). The - were over 50

compounds detected in the

ssential o1l butapa ron
1.8-ctwole, hevostmajoriny
WCIC [ Lsent inwmounts of

less than 19

1 ovield Cased on tresh

weie ) (.20,

Ot use: " here 1s no

foresceal = use “orthll n .



Compound % a-p-dimethvlsevrene o 0.1 SCTINVT QCCTAT e e 0.2

. ) cs-lindloos oxrde o L 0.6 T & B e 0.2

U-piene i.0
el . - . N <
o wiens o 0 irais-linalooiox ¢ . L 0.5 Co g6 e e 0.5
. H-COPace . 0.2 p-eymene-8-ol

u-tenenene T \

_ ) ) camphortent. L 0.6 phenvlet » Lacetate .. ..., 0.1
camphene o L tr : :
[P nai 5.6 I i ) !
Bopinenc . 0.4 linaiool ... v DL o T O e 0
A dcCTiL 0.1 clemence - e 0 Cro o0 O 0.1
G nene 0.1 Seanvophyilens o 06 PRIUSTIIOL o 0.1
u-pheliandrence (0 ter men-4-ol 1.0 carvophyllenc oxide ... 0.4
MVTCCRL 0 sromade e 0.1 2o O v
u-terpinenc o tr azev-3-envl burvrate Lo 0.8 a3t o O 0.1
FHROMCIC oo 37 alloaromadenc ne.... 0.1 Cry 0 O, 0.1
1.8-CIneole v v 3.0 lrans-pinocarveol o 0.1 globulol .. 0.5
Z-B-ocmer 02 a (g QCCTate L IChT v, 0.9 viridiflorol ... 0.3
V-ICTPINCINC reeiriene 1.1 Cis '-4 .................................. 0.1 Calh, O 0.1
F-B-ocin :ne ... L 0.7 o-terpinco!l Lo 6.2 Cr oo O 0.1
p-evmenc ... .. 6.0 ucrhoown, mw 212, L 0.2 spathudenol oo 0.7
terpinolence Lo 0.3 CATVONC v e 0.3 thymol/carvacrol .o, 0.0

Coll, o 0.1 S-cadinene e 0.2 Gz compounds e, 3



C. o malis occurs as a1ope
shrub or small tree to 16 m call.
with mostlhy nendulous
branches. The ber 0 - d
and furrowed. "T'he natural
distribution extends from
northern New South Wal - L)
Cpc York Penins..a. the
shecies is found v g
watercourses and v ars
granitic or sandstone so - s
a most nseful garden vind
strect tree noted for s fo e
and flowers - boty or "

and wuar -rempeaar . e ws,

Manv ¢ vars are awvailuble

throv= 1 the nurseny trar ©

o HRERlS. @3 AT SE T O
¢ e osive sar pling over ies
wide geographica raage has
bee  shown to occur in two
different chemice  forms at ics
¢ tre it es chough there
appears to he a gradation

berween these two forms in

the ce e o1 s distribunon,
Or c'or visvery high i 1,8-
cincole while heothe thnn
con ns roughly equivalent
amo .ot o- o ad Bepines
and 18 inec 2 owellas
signiti nt voounts o other
mono-and s¢ - uler s
Pretioine analvses o the
distributions of h e two

chemotypes bave <hown that
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Tooacne 0
S-evmenn . C.3
terpitzolon L LT

p-dm - rre T
oo, . 0.3

MNOC L OLC o e, ir
W pren- —ol .09
[-carvonhyller oo L2
wvomad 0 ae 0.1
/rvas-praocar ¢ 0.5

e |
oo ool 3
- invl e 0.3
3 UIECTINNCL IC S
[ faracsenc.. 0.3
aeramol oo Ty
carvophr uere oxide L 0.3
<lol dol. 0.9
virdiflorol ... . 0.6

TR T3] B

< d [31971 PR )N
- v a0, L P
foude, Hol . . 0.

= 1

R 1 L S P 5
PINCTI e L9
R IFRYS . v
mL oD L Lo
firno, oL et e 20

e ot . 700
e G TG & IROTLS I
POV G L7
A N G " L
Lo =40l 0.4
f-cur. o shvn oo
¢ ep nocanveol L Y
O- T Col i LT

e THECTMACTENC . .61
carvophy er e oadde 0.1
elobriol ... w0
virt T Herol 0.1
spouuleno' L w
y-cudesmol 0.1

v-cudesmol .

B-cidesmol ...



tuchvood and windbreaks on M. acacividrs produced an

difficult sites near the coast. essential o1l infow vield,
T'his subspecies will soon be which was almost entir v
raised to species rank, as composcd of sesquiterpencs.
I acacioides (1., Craven. pers. T"he main components were
cor 1) with no subspecies. B-sclinene (21-30%% ) and
- \l
’\ Vi o ~ ¢ —~
S . .
o ! I .
>
' o, -
; : :
. s ° B i .
- S | )
. acacivides subsp. acacioldres o & '
oceurs as a shrub or small
N
tree, =10 m all, and may
develop a mulu-stemmed
habit when open-grown. 1t is . |
found in coustat und . i
subcoastal (usually saline and .
scasonally flooded) habitats i
far northern Queensiand. the )
north of the Northern )
“Territory, islands of the "lorres S “
£y : v
Strait in Austraha, and '
southern Papua New Guineu. - N
{

[t has potenual for production

of posts and small polcs,



o-~selinene (33-54%). T'he
next most abundant
compounds were sclen-11-¢n-
+-0l (6-8¢. ), d-cadinene (0.9
69, B-carvophyllene (1-2%),
globulol (0.7-" «)as we  as
some . ddentiticd oxvgenated
sesquiterpenes in the range
0.1=3%. Nonoterpences were

very poorly represented.

O1l vield (based on dry

weight): 0.3-0.85

Oil use: "The oil has

distinc.” ¢ plessant aron

which is assocta - with ac
sesquiterpene afeohc . frac ™ n
It would depend very much
on the advice of perfumers if
there is any commercial

potential fort 7 o1l

Additional information on «
Brophy etal. (1987 1989).

Compound

cthvlbenzenc s
C-CUTTUNCIIC i
B-carvophvllene

B-sehinenc coecnvnen, 2104

selina-3,7-diene

Cys g O 0.1

15
Cia Ty O 0.2
elobulol ., 0.7
vinditlorol .o 0.2
s, O 0.5
Cis Hog O, 1.8
Cos My O, 0.3
Cis Thy O 0.2
o O, 0.2
Cis Ty O, 0.2
selina-" -en-d-ol ... 6.2
Gt O o
Ci O tr
Cis ML O 1.0
L-furnesol 3.9
CoalT O, 0.3
Cry 0O e 0.1



o opaperbark e
ocet s o sasoaallecet 10
mh  hiso cu
ulti-stemmed, with white
pu - v baric Teis found
northwester » A vrradia anc
commono r..rl al on
11 o aargins of noud flacs and
seo oallv T oan ed s
ceo asstons, Like e nvpe
this subspecics s pe il
for production of po < nid
sm poies, fuchvood and
windbreaks on difficulr sites

nea he coast.”

by ¢ owill soon be ra”-d
Srape i as Mo alsophita
{ AV oors. com oY
“h. ., artobemwo
Coomo oes ol Lacen oides

cnco . alsuphile. ¢
che o, e nch mu-pine: o
anc/er g cole and givoe o

i e v e e ot

che no e contans

2 ficant o nounts of neral/

gerania

gives d higher ot vie L

Cle anoe U

¢

S Yand

6O, Vst

and terpinen-4-ol

-pil

N compotn

wl o le here are significan:

amounts of imonenc (

o
N

1d

~icole (5

).



b-B-ocimene (0.8-2%).

pmoc one (0L.3->, ned
trens- nocay ol (11710,
Sesgr erpe Csowhile
nwmnerous. © ore of e
conscquence in Yoo o
viele of this cheme pe was
0.04-0.1% o 1. b weighe

basis.

" he second chemoty pe
cong  ed major amounts of’
nera, (2=10,7 gcrantal (2-

9t ), terpinen-4-ol (13-32' ).
u-terpincol (=740 p-evre -
(240 . che myjortey -~ 20%)
and geraniol (1-3%). "U'he oil
vield of th's sceond
chemoty pe was 0L1-0.6,C o a

e v o

Trees fre  a otk or ocwio

appea odto  _inten >

beoween thes . v 0

Chemogyg 1 ais case the

mudjor ¢o npouns ., were 18-

cinoole (28-3< ), rerp” . -4-
i1

0 6 ) rerpine o s

7%, mmoanten o (

"2 ) ane glo Lulol (1-39%).
The ol vieid in a7, case was

1-1.6. ont shlcaves.

iy eld (b cdont ok

welgho): 0.04 .64/,

vouse Bosonpe Ty ould
make a uscful icmon seented

Jea Tree Oil™ 4 the oil vield

could be nproved.

Addit e aad information on otls:

Bropny ctal. (1987, 1989).

Compound Te
wsovalerice aldeh de 0.2
EFIOVCICTIC ciii e 0.6
GAPIGCNC . e 63,0
u-fenchene .. Ll . 0.2
CaMPhENC 0.5
B-pit ¢ . U1
COINCNE e C e

TNTCCN e - o
u-phellandrene tr
C-LCTPHICHC oo e, 0.1
limonenc . e e 2.6
R R 3.1

Z-p-ocimenc ...

Y-revpienc

" ~B-ocimenc ...

P-OVINCNC L

teoInolene ...

a-p-dimiethy [Stvrenc v tr
campholenic alde ~ de . 0.2
PINOCATPRONC 1o 0.1
PINOCUIVONC i 0.3
fenchone v 0.2
terpinen-+4-ol .o 0.1
B-carvophvlicne 0.2
unknown o 0.2
myreenal . 0.3
rans-pinocaveol Lo, I8
NCTAl e tr
o-terpineol Lo 2.7
borneol 0.7
ACTDCNONC i tr
CUATVOIIC it ceeie e t
{ envipropanal tent............. 0.7
MNTECNOl 0.1
fres-mentha-1(7), ... ... 0.1
8-dic 1-2-0l

s 0L 1 8 0.4
-dien-6-0l

p-evmene-8-ol . PR 0.1
4-phenvibutanone ... 0.1
cv-mentha-1,8-c _n-6-0l ... 0.1

crs-mentha-1(7)8-dicn-2-ol . G.1

methyvicugenol e, 0.5



Cid L O s 0.1
100 o, 0>
CaH, L (.2
WO 0.1
G- ol e 0.2
globulol .. Ll 0.8
vindiflorol ... 0.2
CislLO s 0.2
Cosl ) e, 0.3
spathutonol (.2
Cral O i 0.3
ELl-farmnesol v tr
Compound Y%
OPINCTIC v 1.5
B-pIenc e 0.2
SUbIICNC i, 0.3

MVICCIN e e 1.0
O-CCIPINCNL e, ST 1.0
Frionenc oo v, 1.3
B-phelluncrenc ..o, 0.4
YY1 s 4.8
PCVYMENC e 13.2
FCIPINOICHC e 0.4
rosc oxide ... L. 0.4
cs-linalool oxide v tr
teens-linalool ox ac L. . Ot
u-p-dimethyistyrenc .o 0.1
citronellal oo 3.0
HNAloo] o .01
isopulegol oo v +.0
frens-menth-2-en-1-ol .. 8.2

terpinen-4-ol... L 31.4
cis-vrench-2-en-1-ol L 0.6
ACCLOPhCNONe cooveerri e 0.3
URKDOWN e 0.4
neril v 4.0
g-terpineol .. L 7
ceramial o 9.2
gt J e 0.2
CroHy 0.1
coonelle 8.3
NCrol s 0.4
p-eymene=8-0l o 0

CCTANIOL e 1.2
Nerolidol v 0.1
u s own Cyy compounds ... (L7



Voarceie is o sh b e snoall
ree (U 12myo b hot
o nidtropies ¢ norty
Queenshnd. oo ere s
inferale, often swampny, sites
with ucidic sotls and can grow
as dense. wind-sheared
thickets on coastal sand
duncs. It has porential for use
in windbro s, for sand
stabilisarion, * clwood. Hos s

and ratls.

"T'here seemed to be
ster ficant virk ot 1 ine
esse el otlsob acd t om

M. arcana, though - ' uils were

monoterpenoid i characrer.
Oil obramee e 1 species/
provenance trials at Gympice,
from sced obtained it
Cooktown - A love € ap
(814876, £ 1866) produced an
oil inwl™ n o =pme (20—

0% ) war he g or

co noonent. here were lesser

o wunts of the hvdrocarbons

B-pinene (1-317", sabinence

(O 2%). -terpinenc (0.2—
5% ). limonene (4-8%) and
y-terp aene (0.—=11% ) as we
as taie ether 1L,8—~incolce (1
H0%). T1o oongred

MONO: . 2NCS Were
dominated by the two alcohc
u-terpineol (1-7%) ¢ d

terpinen-+-oi ((.3-33 ).



Scsquiterpenes, while
NUMEToUs, Were not present in
grcat amounts. 1'he principul
compounds were
B-carvophvllene (0.6-1%),
humulene (0.2-0.5%),
germacrene-1) (0.3-2%),
d-cadinene (1—%) and
-cadinol (0.1-2%). T'he ol
vicld from the Tozer's sap
material, on an air-dry leaf
busis, wus 0.60~1, while that

from Cookrown was 0.01%.

An oil sample from trees
growing north of Wakoroka
(JRCYT61), as reported in
detail here. contained
terpinen 4-oi (23-33%) and
1.8-cincolc (2-27%) as major
monoterpenes, with
citronellol (2—4%) also being
present. The sesquiterpences
usually encountered in
Melaleica oils were present
but in quantties ot less than
3%.. T'he oil vield from this
source was 0.8-1.4% on a dny

weight basts.

Oilvield (based on air-dry
weigho): 0.01-1.49%.

O1l uses No commercial use

for the o1l s foreseen.

Additional informatton on otls:
Brophv ctal. (1988, 1989).

Compound Ye
isovaleraldehyde tr
O-PINCNC e 1E5
cam shene L tr
B-pinene ... L 2.2
sabinene o 0.6
IIVTCCIIC (it 1.6
a-phellandrenc 0.5
Cro T e 0.4
GALCTPHICTIC (e 3.2
linionene oo .57
1.8-cincole oo 8.9
Y-TCIPINCNC covin e e 7.1
P-CVIMENC i, b
TErpinolene o 1.5
TOSC OXIAC Leiviiinii i tr
mentha-1,3.8-triene .o tr
mentha-1,48-tr1ienc .. 0.1
a-p-dimethylstyrene ... 0.1
a-cubebenc v 0.2

o-copacne

benzaldebvde .o Ll 0.2
B-bourbonene ... L )
linalool s 0.1
an alkanol 0.2
treans-menth-2-cn-1-o0f ... 1.2
opuliegol o 0.9
pinocamphonc ... 0.9
terpinen-4-oland ... 207

B-carvophyviene

aromadendr e 0.2
ezs-menth-2-en-1-ob ... 0.4
s b 0.2
(30 g e 0.1
hamuiene v e, 0.3
cs-pipernitol . 0.1
4 uurolene v 0.4
G=LCTPINCO] i 37
Cosllgos e 0.1
iz H 0.2
a4 muurolene 03
trans-piperitol L. e e 0.2
O-cadinenc oo oo 0.9
y-cadinol L 0.1
citroncellol o 2.9
mvrtenol oo 0.6
calemenenc v, 0.1
p-evmene-8-0b o, 0.7
a menth-2-en-7-o0l tent ... 0.1



amenth-2-en-7-ol...tent ... 1.0

CaliCorene e 0.1
palustrol 0.1
carvopmviiene oxide o 0.1
i o O 0.4
Cis T, O 0.3
clobulot.. 0.6

virtdifloroi o . 04



M. argentea usually oceurs as a
spreading ree to 251 el
with slender pendulous
branchlets, creamy white to
grey papeny bark and foliage
that turns silverv-green

scason ' The map gives the
approximate bound-ries of the
species in northern A\ustralia,
excluding the Queenslund
occurrence of the proposed
new spectes, Jospe Lanra”,
soon to be separated from

M. argentea (1. Craven, pers.

corm). M. crgentea s tound

commonly along banks of
freshwater ereeks and rivers
deep sandy or sandy-loam soils
that have « clay substrate. "The
species his potential for posts,
poles, fuclwood. onew.

ornament and sheleer.

T'he essential o1l obtained

trom M. aruentea contained a

"

mixture of mono- and
sesquie penes with
approsimately equal
contributions from both
classes. "There appeared to be
seve al chemotypes involved.
o1 of which wus mar v
monoterenoid and the other
being sesquiterpene

dominated.



"I'he main monoterpenes
detected e oil were the
Ly drocarbons u-pinene (0.3
209), B-pinenc (0.2-3%),
sabinene (=19, nyvreene (1-
3% ), a-terpinene (3 6%),
limonene (3—4%) 7, ¢ inence
(7-10%) and terpinolenc (1-
3% ). together with the cther
1.8-cincole (2-26 ). Of the
oxveenated monoterpences. the
main members were terpinen-
-0l (13-1¢8), o-terpincol
(0.2=7%) and terpin. - ctate
(0.5=5% 1 as well as small and
varving quan e os of the wo
sabinene hvdrares and the two

menth-2-en-1-ols.

In the chemory pe that was
mono crpenc-aor nated the
principal sesquiterpences were
globulo! (0.4-7%), virtdiflorol
(0.1=2¢7), spathulenol (0.1-
3% ) and bievelogermacrene
(0.1-5%). An unusua feature
of this o1l was the presence of
E-methvl ciunamate (6.5—4%)

in the steam distillate.

T'he second' chemotvpe of

M. wrgentea encountered

cont  ed large quantities of
Ii-nerolidol (88=92%) as 1ts
principal component.
I-mechyl cinnamate (0.7-5%)
was also idenafied. There
appeared to be no observable
ditference in oil vield between

the chemotypes.

O vield (based on fresh

weigho): 0.1-1.2%.

Oil use: No commercial use of
this oil 1s foreseen because of

the low vields.

Compound Y%
O-PINCIC e e 3.6
B-pinenc e 1.6
Sabinene e 8.7
INVICCIIC 1o v eeeeienn 202
o-phellandrene o tr
O-LCTPINCHC e 2.3
JHMONCINE e 3.8

1.8-cincole e, 9.8

Y-TCTPINCIIC o 10

F-B-ocimence ... .t
PCVIMCNC (it 1.6
rerpinolence . 2.2
o-p-dimethvlstyrene oo tr
a-cubebene o tr
bicveloelemene o 0.6
Cos T tr
benzaldehvde t
C-EUITUNCIIC ©eiieieniesene e 0.1
linalool . 0.3
trans-menth-2-cn-1-ol ... 1.0
Cro e O 0.1
B-clemene oo, 0.2
terpimen-+-ol o 17.2
B-carvophnilenc ... 0.3
aromadendrenc .o 1.0
o-buinesenc o 0.1
methyvl benzoate . tr
cis-menth-2-cn-t-ol 0.6
dloaromadendrence ... 0.4
CIS=PIPCTITOL L 0.2
vIrdiflorene 0.2
a-terpineol v 2.3
LCrPINV] ACCTAte i 3.0
B-sclinence v 0.1
U-SClnene e 0.2
bicvelogermacrene e, 3.6



trans-piperitol ... e 0.4 CsH, 0 . 1.8-¢ineole . 1l

S-cadinenc o, 0.1 Treadinol v s . linalool oo 0.6
crieronellol . 2.4 Trmuurolol o t B-carvophyvllence ..., x
CiaHos s 0.2 Cr 77 e, tr B-tarnesence o, 0.3
an amyl benzoare oo tr S-cadinol oo tr o-terpineol Lo L 0.1
palu rol 0.1 CisTh, O . B-selinene i 43
an anvl benzoate L 0.1 O-cadinol o tr o-sehnence i r
CiHoy O 1.1 Ciy 1,00 o O-codinenc o 0.1
Cis Ty, O 0.8 n 68 i crrronel y s 0.3
anamyl benzoate . 0.1 CoL O . an amyvl benzoon L 0.2
Gz O 1.3 L O tr metar lengenol L, 1.6
nerolidol 0.7 Farnesol v tr NCr0EOl 91.3
CrlaHo O 1.7 CTy O t 1-methvl cmnamate o 3.6
L-methyvl cinnamute ..o 2.8 I.L-farmesol o L 04
olobulol 3.6

vindiflorol .o 1.0

ol O e 20 Compound %

Cis MO 201 O=PINCNC Lot 0.

spathulenol o 2.3 lIMONCNC cvoie e tr



" bracteale hare o sho, (=4050). the oter three were
o ¢ rin four chenmieal present i sionificintly esser
orms. T T o ure forms in ame.. nts.

w' korhearor Lcerh s

clorae 0 D -soclor 1 In il chermon pes chere were
(  w-nadn D veugenolor lesseramounts { proa
o) e avler gonai N onun of approximatets
proc o oo eate inthe o Inall 306y of mono-¢
©LCS NO Matter w1 sosctrerpenes, OF aese
component  edominares cot Hounds, B-canvon nile

M. bracteara o oically alorpe

shrubor aaltb I o oo f5-

100 ) dburmay h 20:m in

height. It has . I: prickls

cavesane oo hoAd

I Mo braccara is o of the

most wic Iy distributed

species of the ¢ cuus in )

\ustran  cecurring in five

Stoso It froo ey tonnd

QTOWINZ 40 2 W ALCICOUrses

orrach .o o ovv-textured ‘ ‘ o . p

deep e s W bracteer  niakes ‘ ’

an excelle vsne ertreew .

potential for st 1 osts and _v‘

poles.



o-farnesene, o-phellandrenc
and o-pinene appear to be the
major contributors. Also present
in the oil were small, but
significant, quantitics of
F-methyl cinnamate (0.1-9%)
which no doubt grves the ol its
sweetand fruiny odour.T'he oil
vicld was generally Tow (0.19/
on a dry weight basis) but one
source from a species/
provenance trial at Gympie
(STH85. from north of \hice
Springs) gave an oil viekd of 1.3—
2.4% onan air-dry Ieat basis.
Oil vield (based on arr-dry

welght): 0.1-2.4%.

Oil usc: I bracteara 1as been
mentioned as a potential
source of the aromatic ethers
metl logenol, e hiy
isocugenol and clemicin. Only
a hige ~vielding source of ol
has the potenta™ for any

explortation.

Additional informatton on oils:
Brophy ct al. (1989).

Compound %
B-PINCNC oo 0.1
myreence

o-phellandrenc ool 3.3
O-LCTPINCNC wiiiiieireeieaicenne 0.1
HHMONCNC tiiiiiiveiieeeieee 0.3
I2-B-ocimene o 0.4
terpinolence o 2.7
mentha-1,3.8-trienc .. 0.8
Cro Tl O 0.1
O-COPUCTIC ttieiiianieenieeseneeeenne 0.2
B-carvophvllenc ... 214
alloaromadendrenc ... 0.1
methvl chavicol o tr
humulene v 1.9
s Ty 0.2
germacrene-1) L 0.5
s Hopg o 0.1
bicyclogermacrence ... 1.0
O-cadinene oo 0.4
cadina-T4-dienc o tr
ancthole ... e S
methvleugenol . rr
carvophyllene oxide .. 0.2
Cis 1L, O 0.2
Crs 1y O 0.4
l-methyl cinnamate ... 0.1
PAlustrol e tr
F-nicthyl isocugenol ... 0.1
unknown, mw240 ... 0.2

celemicin . 574

Gt O 0.5
ZASOCICMICHT oivieiieccen, 0.1
E-isoctemicin o 306
Compound Y%
O-PINCTIC 1 +.9
B-pInene cooeeinrenes e, 0.2
INYVTCCIIC ceiiiiiiii et 0.4
o-phellandrene )
C-TCTPINCIC wiiiirreniiicceninens 0.7
[HMOonene o 0.7
1.8-¢incole v 0.4
Y-TCIPINCINC (e 0.1
17-B-OCIMCNC oiiiiieieis Tl
erpinolenc e 201
mentha-1.3.8-r1ene e 3.2
B-carvophvllenc 0.8
alloaromadendrenc . tr
methvl chavicol o tr
humulene oo 0.5
CisThpn 1t
germaerence-1) o 0.7
s I 0.1
bicyclogermacrene . 0.1
O-FArmesene e 2.8
O-cadinene s 0.4
methyvleugenol o 0.8
carvophvllene oxide . 0.1



l-methyl cinnamate oo 1.4

Ciz g O, 0.1
palustrol ..o 0.1
li-methylisocugenol ... 0.9
Clemicin o 8.8
Cia o O, 1.5
Z-1soclemicin e, 0.1
F-isoe smicin e 454
Compound %
CAPIICIC 1o 0.6
B-pinenc oo, tr
SabINCNC cii e tr
a-phellandrenc o 0.1
OL-TCTPINCIC it tr
lmonene oo 1.4
PCVINCNC e, 0.1
TErpinolenc i r

benzaldehyde o tr
Inalool .o 0.3
acctophenonc o, tr
methvl chavicol o 0.1
acetotoliene Lo 0.2
o-terpineol 0.2
methvleugenol . 17.5
F-methyl cinnamate .l 2.8
E-methyl isocugenol.......... 75.9
clemicin e, 0.1
li-isoclemicin . 0.2
Compound %
O-PINCIIC coviiie e 0.6
B-pInenc oo, tr
SabInene tr
INVICCTIC weviiieiiee e tr

o-phellandrene .. 0.1

C-TCTPINCNE i tr
lIMONCNC vt tr
Y-ICTPINCIIC wiierciiecrenneeie e tr
PCVINICIIC (i 0.3
TCrpPINOICHC woiiee tr
benzaldehvde tr
Inalool e tr
acctophenone . tr
methyvl chavicol oo tr
ACCLOLONICNC i 0.6
O-terpineol o, 0.3
Z-anethole i, tr
l-anethole .. 0.1
Z-methyl cinnamate ............... tr
methvleugenol .. 45.7

methyl methoxvbenzoate ... 0.1

E-mcthyl cinnamate ............ 8.0
l<-methvl isocugenol ... 43.0
CREMICIN e 0.2
E-isoclemicin e, tr



M. cajupauti s usually atree up
to 25 m tall with a sigle seem,
although it may reach 40 m and
1.2 m in diameter i some
sitnations. It displays dense
crect dull-green foliage with
grey to white papery bark.
Figure 1.2 (p. 12) gnves the
apHorroximate boundaric. of the
natural occurrence. "T'he species
grows m a wide range of
situations but most stands are
tound on Tow swampy ~oaseal
plains often on heavy-textured
black soils that are subject to

flooding for six or . hore 1 nths

cach vear. M. cajuputi is

moderate!y fust-growing and is
used for posts, poles, fuehvood,
honey, omament and shelter. [t
is also the source of Cajuput oil

(sce Introduction).

There are plans to recognise
three subspectes within

M. cajuputi: subsp. “cajuputi”
from northwestern Australia
and castern Indonesia, subsp.
“cumingiara’” from Victnam to
western Indonesia and subsp.
“platyplvlle” trom northern
Quecensland. southern Papua

and adjacent islands.

I ne essential oil obtamed trom
I caguputi subsp. “rajupur’”
contained significant amounts
of 1.8-cincole (15-60¢ Y and the
sesquiterpenc aleohols globulol
(0.2-8%) virditlorol (0.2—10%)
and spate enol (0.4-30%) as

[ ¢ NWjor CONPONCNTs Present.

There were lesser amounts of
limonene (1.3-5%),
B-carvophyllene (14 ),
humulence (0.2-2%),
viridiflorene (0.5=7%),
uv-terpineol (1-7%), o- and
B-sclinene (each 0.3-2%) and
carvophvliene oxide (1-8%).
"I'he aromatic crher, cajeputol,
was not detected in this
subspecies. The o vield,
buasced on fresh leaves, was
0.4-1.2%.

I'he essental ol o™ WL cainputi

subsp. S iegiana” was

monoterpenoic in characeer,
"T'he main cor onents
detected in on from Toatland
A1C VICTNAM WETC Y-CIPI waie
(1417 ) and terpinolene (10—
23% ). Mese were
accompanicd by lesser amounts
of the _vdrocarbons o-pi- ¢ 1w
(2-8" ) o0 upoae (2-8%),

u-phellandrene (0.2-2%),



o-terpinence (1-3%), limonene
(1=29) and p-cvmene (4-12%)
as well as the ether 1L8-cmeole
(trace=7% ). Oxygenated
MONOCrpenes were
represented by terpinen-4-ol

(1-5%) and o-terpi. ol (¢ 3%).

‘I'he major sesquiterpencs
detected in the oil were a-, B-
and y-cudesmol (0.5=24¢),
carvophylene oxide (1-37 ), o-
and B-sclinene (cach 1 %),
viriditflore ¢ (1-2%). humulene
(3-149), wror dendrene (1—
5% ) and P-carvop wllene (5-
24%). "T'here were only truce
amounts of the aromatic cther,
cajeputol. Onl vield, based on

fresh leives, was 0.3-0.5% .

Ol orig natt g {ro

Kalimanwan in Indonesia was
of the same overt patter but
contained m h larger
amounis of B-carvophy cne
(23—4%) : nd aumule. 2 (9-
14%). -~ so contained

signiiicant wamounts of

cajeputol (2-18%). "T'he oil
vield, based on fresh leaves,

was 0.5-0.7%.

The essential o1l obtained
trom . capuputi subsp.
“platyphylia” was tound to

exist in two chemotypes.,

Chemotype oceurred only
near Wondo Village on the
Bensbach River in Papua New
Guinea. The chemortype
contained, as the ma o
component, tic previoushy
unknown B-triketone.
plitvphy Lol (1-aceevl-4-
methoxy-3.5.5-

rimetiny evelohox 3-en-2,5-
dione) (22-80" . "T'his wus
accompanied by, anr s ¢ other
compounds, cajeputol (1-
acetvl-6-hvdroxy-2.4-
dirnethoxy-3.5-
dimethvbenzene) (3-3740) und

lesser amounts of 't enes,

including spathulenol (4—10%:).
o-copacne (0. 1-(.8% ),
B-carvophyllene (0.2-3%),
alloaromadendrene (0.1-0.3%)
and humulene (0.1-0.7%).
The oil vield of chis
chemotype, based on fresh

leaves, was 0.2—0.6% .

Chemotype 1, from all other
collection sites, contained
significant quantitics of
o-pinene (12=70% ). with lesser
amounts of 1.8-cincole (0.1-
109), y-terpinene (1-10%),
p-evmence (0.1-7¢, ), terpinolence
(0.3—F ), B-carvophyllene (4
1190, aromadendrenc (1—4 o).
humuldene (3-8%:), viriditlorene
(0.2-2%.), carvophvliene oxide
(2-10%). globulol (2-7¢. ),
viridiflorol (0.6-2%) and
spattial 101 (1-3%). No trace of
cither cajeputol or placyphvllol
was detected. The ol vield,
bascd on fresh feaves, wus 0.1—
045 .

Oil vic d (based on fresh

weteho): 0.1-1.2%.



O1l use: Subspecies  evupuii”
prod: ces £ ‘uputoil in
[ndones™ "The use of
platy phyliol and similar
cor nounds as sunscreer
ractericides 1! ngicides
has been patented (Joulun
and Racine 1994),

Additional information on
oils: Lowrey (1973), isrophv
ctal. (1988, 1989), Yaacob ct
al. (1989), youlain and Racine
(1994)

Compound 9
O-PIICTC reeeiiearirer e 1.0
Ot UJCNC v 0.2
B-pINene .o 1.1
SabINCNC i (0.1
a-phellandrene o 0.5
O-LCIPINCNC 1o 0.1
HMONene v 4.1
1,8-CINCOIC i 48.8
Y-LCTPINCIC cvviiiiiiiaiieiieeae 0.2
PCVYIMCNC e 0.6
terpinolenc v 0.1

G- UNene 0.
linalool ... . o e 0.1
—carvop o lenc 1.1
sromadendrenc .09
alloaromac  drene 0.3
homtc o v e 04
B-farnesene v 0.1
vinditflorene .. ... 51
-t ol )
p-sclinene .. L 0.9
O INCHC ot (.8
bievelogermuerence o 0.6
Cs L O 0.3
PAlUSTIol e 0.1
carvophvllene oxide ... 1.1
elobulol ... 2
viridiflorol
Co 1T, O 0.3
CisH O 04
G T O 0.5
spathulenol 8.3
Compound Y%
O-PINCNC vt 10.3
B-pInenc oo, 0.5
SAbINCNC s 0.1
a-phellandrenc o 0.2
HIMONCNC < 0.3

18-cineole v, 1.7

V-LCTPINCNT e B A
D-Cae 0.6
LCrpinolene s s 0
lindooi e 0.2
B-caryophvllenc ... o 230
aromade v mene . L 1.0
alloaromadendre ¢ L 0.3
hurmuiene . L)
viriditlorene ... 0.6
o-terpineol o s t3
B-selinenc .o 0.6
O-5Clnene oo 0.7
bicvelogermacrene o 2.3
d~cadinence

Piustrol
curvophvllene oxide ... ... . 0.8
elobulol .. L
viridiflorol oo 1.0
Chz Flg O e 0.2
Cis M O 0.2
spathulenol o 0.7
cyeputol o 17.5
Compound Ye
O-PINCIIC 1t 3.4
G-thuene s 34

B-pInenc e 0.1



subinenc ... . 0.0
d-3-carenc ... .02
o-phellandrene 1.1
G-CCTPINCNC (v 20
limonene ... i, 1.3
1.8-cineolc e e 0.0
Y-ICIpIinenc ............ 19.4
POVIICNG 7.0
terpinolenc 19.6
tinalool ......... .. 0.1
B-caryop wllene. . 6
aromadendrene o 0.6
alloaromadendrene . 0.2
cumitlene L., 9.2
virdiflorene . L 0.8
o-terpincol L 0.8
B-SCHNCHC o, 1.6
O-sClinene oo, )
palustrol L 0.2
canyophvllenc o e ... .09

Compound ¢
C-COPAC 1C . e, 0.3
B—Ciarvop.ay T one 0.6
alloaromadend cne. 0.1
humulene ... . 0.6
spathulenot o 9.0
placyphylol 71.0
caje ol e 2.3
Compound Y
o-pinene. L . 079
B-PINCie e cvereeienans 3
lMonene oo 1.1

R-cincole oo 0.3

Y-LCTPINCNC (. .04

P-OYINCNC (e 0.3
TCTPINGICIC e 0.2
B-carvophvllenc o, 1.9
aromadendrence 1.3
alloaromadendrene . 0.3
humu o ¢ 0.9
vire flo G 1.0
U-LCTPINCOl oo 1.1
B-selinene o 1.0
g-sehnene 0.6
Coin 3O 0.3
POSITOL e (0.1
carvoohy llene oxide . 1.5
eiobulol. . L 3.5
v ditToro! 0.9
Cal, e 0.2

B 0.2
Gl e 0.5
O 1.2
spatht enol ..o L L 27



M. cerdiophylle is a dense,
prickly, spreading shrub 0.5-3
m tall and wide, with many
mterwoven, tangly branches. A
native of Western Australia, it
oceurs in coastal heaths, in
loamy or sandy sotls associated
with limestone. Tt also occurs
on coastal islands. Umbrella
bush is cultivated to a Iimited
extent for ornamental

purposcs.

While overall a large number
of both mono- and

sesquiterpenes were

detected. the oif of

M. cardiophvlle was
sesquiterpenie in character.
I'he major sesquiterpenes
were the related aleohols
globulol (8-9%), viriditlorol
(4-6%), spathulenol (3-7%)
and palustrol (0.5-1%). Also
detected were the cadinol/

muurolol isomers cach in

amounts of 0.5-1% as well as
a significant number of
unidentitied oxvgenated
SCSQUITETPENES 1N quanties
of up to 1% (one compound
3-5%). Sesquiterpene
hydrocarbons present in the
oil included aromadendrene
(0.53- 1 ). alloaromadendrene

(1=2%), viridiflorene (2—¢ ),



germacrene-1) (0.5-2%),
bicvelogermacrene (1-37%)
and S-cadinene (1-2%).
T'here was a lesser number of
unidentified hvdrocarbons
present i amounts ot fess

than 1%.

"T'he usually encountered
monoterpene hvdrocarbons
were found in chis oil. "The
major contributors were oO-
pinene (3-9%), B-pincne (11—
16%), mvreence (2-3%),
a-phellandrene (1-2 ),
limonene (2-6%), 7Z-B-ocimene
(1-3%), E-B-ocimenc (1-3%)
and p-cymene (2-3%).
18-cincole was present at only
trrace levels, Of the oxvgenated
monoterpencs present in the
oil, the major members were
linalool (0.2-0.4% ). pinocarvone
(0.250), terpinen~-ol (0.4-19%),
trans-pinocaryeol (0.2-0.5%)

and o-terpincol (1-2%).

Oil yield (based on air-dry

weight): 0.1-0.15%.

Ol use: Low vield and the
nature of the oil make it of

ficele commercial vilue.

Compound Y%
OAPINCIC e 85
a-fenchene o 0.1
CAMPRENC v 0.1
B-pinene e 16.1
SAbINENC i 0.1
PNVTCCTIC ceiitee it aceea e 2.1
o-phellandrene e, 1.2
CALCTPINCIC woviiiveeeienireereies 0.1
lHmMonene .o 4.2
B-phellandrenc e, 1.8
1.8-¢INCOolC woiiiiiieiis 0.1
ZAB-0¢imenc v 2.2
Y-LCTPINCIIC weeeiinieieeraeeaee 0.1
I-B-ocimenc i 2.3
PCYMCNC (e 2.1
terpinolene oo, 0.5
AlooCMene e tr
a-p-dimethvlstyrenc .. tr
o-cubebene 0.1
bicycloelemence v 0.1
Ol-COPACTIC e 0.3
B-bourbonenc ..o tr
CooHL O, 0.2
O-ZUTUNCIC vviiieireiiaeeeieeeas 0.3
Chs Hopor 0.1

hinalool .o, 0.2

PINOCATVONC e 0.1
B-vIangence v 0.1
fenchol 0.1
B-copacne .tent. e 0.3
B-carvophvllenc o, 0.1
rerpinen-—+-ol ..o, 0.9
aromadendrenc o 0.8
a-bulnesenc . 0.2
Cla Hog 0.2
(ST 1 PR 0.1
alloaromadendrene ... 1.5
trans-ph ¢ uveol L 0.3
A MUUTOICNC i 0.9
vindiflorene o 2.6
C-tCrpineol .o 1.2
borneol .. 0.1
egermacrene-1) 1.2
ClsHog o, 0.7
bicyvclogermuacerence o 3.2
S-cadinene oevvvee e 1.9
cadina-14-dienc o, 0.1
G O, 0.3
calemenene e 0.1
p-eymene-8-0l . tr
CalaCOTCNC (oo 0.1
G Hy O 0.1
palustrol ..o 0.7
Cis Hop O 0.8
Ci T O 0.1



CisThy O 0.2
Gy O e 0.4
Cia Mo O, 0.4
Cs Tl O e 3.5
Cis Hag O 0.2
globulol ... 8.3

-

viridiflorol ..o 5.2

Cis

(:I5

spathulenol 4.7
CaHoyy O 0.3
Cis T O 0.3
“Freadinol 0.5
‘Fmuurolof 1.2




M. citrolens 1s a small oree to 7 m
in heighe or rarely a large shrub
with furrowed, tirm or slightly
papery bark. It oceurs in
northern Auseralia usually
open forests, on sandy, stony or
loamy sotls. It has potennal to

produce posts and rails and the

lemon-scented chemotvpe miay

have scope for devd'opment as

a commercial essential oil,

M. citrolens has been shown to
exist in three definite, possibly
four, chemical forms. T'hese
chemotvpes are characterised

by the presence of (1) 1,8-

cincole, (I1) piperitenone, (11)
corone Jand (IV) neral/
geranial in significant aimounts

n the otls.

Chemotvpe  contained 1,8-
cinec L (34-50%) and
terpimolene (10-20%) as major
components in the otl. Ocher

compot 1ds present in

significant quantitics were o-

pincne (2-5 o-phellandrenc
(2-5%). limonene (249,
terpinen-+4-ol (0.3-6% ),
B-carvophvllence (trace—5%),
o-terpineol (1 7,0) and
globulolt 3%). The oil vield
of this chemotvpe wus 1.5—

2.4% on an air-drv weight basis.



Chemotvpe 11 gave an oil in
which the major components
were 1,8-cincole (8-32¢ ),
terpinolene (13-27%) and
piperitenone (9-14% ). "These
were accompanied by lesser
amounts of a-thujenc (+-7%),
a-phellundrene (5-9%),
y-terpinene (2-11%), terpinen-
4-0l (2% and g-terpineol
(2-5%). "T'he oil yicld of this
chemotvpe was 2.9-6.1" on

an atr-dry weight basis,

Chemotvpe HT contained
neral (7-16%), geranial (9—
269 ). 1,8-cincole (12-28%)
and terpinolene (0.1-7%) as
major compounds. "The oil
vield in this case was 1.53-3.9%

on an air-dry weight basis.

Chemotype TV contained 1,8~
cincole (1-12%), citroncllal
(20-30%:), isopulcgol (4-13%),
geranial (trace-22% ), neral
(0.9-14 ) and geraniol (0.7~
29) as major compounds. The

otl vield of this chemorvpe

was 1.9-3.1% on an air-dry

weight basis.

Oil yvield (based on air-dry

weight): 1.3-6.1%.

Oil usc: "The oil, purticularly
the lemon-scented
chemotvpes, mav be of
interest in perfumery/flavour

applications.

Additional information on oils:
Brophv and Clarkson (1989),
Brophy ctal. (1989), Southwell
and Wilson (1993).

Cilompound Y%
O-PINCNC (e 2.7
B-pinenc v, e 1
SADICNE 0.1
a-phellandrenc s 3.5
C-TCTPINCTIC woviiieeireeir e 0.4
lIMonene . 2.9
1,8-cimeole 39.9

Y-LCTPINCIC ceiiiiiiieveeniens 31

P CVYINCNC Lt
terpinolence
a-p-dimethvlstvrene ... 0.1
bievelocle wene o 0.8
civ-sabinene hyvdrare ... 0.1
linalool . tr
terpinen-+-ol ..o 6.1
B-carvophylienc .. 1.4
aromadendrene e 1.0
alloaromadendrenc ... 1.5
Cro T O 0.4
UNKnown .o, 2.0
O-LerpIneol v 3.9
vindiflorene oo 2.6
prevmen-8-ol o 0.3
Palustrol ce e 0.2
carvophyllene oxide e tr
Cos T O e, 0.3
CL g O 0.1
s T O 0.1
Gy Hay O 1.0
eiobuiol 4.6
v IAHTOrOl e 1.0
s T O e, 0.3
spathulenol 1.4
15 ) +.0



Compound Ye
O-PINCIC 1, 1.9
O-EhUJenC i 5.7
B-PINCNC covvveeeieiienienees 0.2
Sabinene 0.6
a-phellandrene o, 9.7
O-ECTPINCIC it 1.2
IMONENC e 2.7
E8-¢incole i 209
Y-LCTPINCNC wevriieeiriameneee 7.3
P-CYINCNC (e, 4.6
Crpinolenc e .2
mentha-1.3.8-triene .. 0.3
mentha-14-8-triene ... 0.4
u-p-dimethylseviene ... 0.8
trens-sabinene hydrate o tr
bicvcloclemenc ... tr
civ-subinene hvdrate oo 0.3
MNAOO] o tr
ciy-meret-2-ene-1-ol L 0.1
rerpinen—+-ol ..o 2.5
B-carvophyllene o, tr
Cos Ty . 01
Co O 0.6
O-TETPINCO] Lt e 4.9
bicvelogermacrence oo 0.2

Cro e O e 0.1

p-evmen=8-ol ...ociiiieninn. 2.1
PIPCTICNONG 1oiveerneenrieeeee 12.6
oy O 0.1
alobulol ... 0.1
UNKNOWN Lo 0.3
Cis oy O 0.2
CsH O 0.1
Compound Y%
OFPHICIIC 1o 0.4
O-RUJCNC e 0.3
B-PIICNC oo 0.1
SADINCNC i tr
INVTCCIIC 1ot 1.5
o-phellandrene o 0.1
lMONCENe e 1.9
1.8-CeolC i, 14.2
YALCTPINCNC ceiiieniieeiaireee e 0.9
PCVINCNC Lo 1.2
terpinolenc . 2.7
u-p-dimethyistyrene oo 0.1
citronellal 0.3
sopulegol o 0.3
terpinen-4-ol tr
B-carvophvllenc ... 3.8
aromadendrenc o 0.1
aloaromadendrene ... 0.7

citronetlyl acetate oo 2.3

neral 16.5
O-tCrpineol o 3.1
ViRdHlOrene v 0°
geranial o 2007
bicvelogermacrence ... 0.2
citronellol . 0.3
NCrol o 0.1
peymen-8-0l L 1.9
G5 Hy O

elobulol ..l 2
virdiflorol

spathulenol

CisHoy O 0.1
Ci O 1.0
Compound %
C-PICTIC oo 0.5
O-thUCNC e 0.4
B-pINenc v 0.1
SaDINENC tr
INVTCCTIC coiiie e 0.5
O-puelandrene . 0.3
G-LCTPINCNC whveiiicenriare e 0.1
HIMONCNC e 1.4
1.8-¢incole v 12.2
Y-TCTPIICIC ciieeerrceiieieieeens 0.6



PCVINETIC e 1.4 B-carvophyllenc oo 3.8 CCTANIO) o 0.7

TCrpInolene v, 2.8 aromadendrence o 0.6 Cis M, O 0.9
o-p-dimcethvlstvrence ... 0.2 alloaromadendrence ... 0.2 Cos T O 0.2
citronellal o, 30.1 citronellvlacetate .o 3.2 Ci Ty O 0.1
bicveloclemene ovvevvvereene, tr humulene . 0.7 Cis o O (1
linalool ., 0.2 NCTR v 0.9 globulol .. 0.3
isopulegol 54 o-terpineol oo 2.6 viriditlorol ... 0.1
sso-isopulegol 13.2 citronellob .. 3.4 spathulenol .. 14

terpinen-+4-ol ..o 0.1 p-eymen-8-ol L 0.7



M. dvealbata is o tee o 25 m
with blue-grey foliage, densely
haired branchlets and pale-
brown papery bar” . " ace
species oceurs wlong the coust
of Queensly - and is also
found in southern Papua
where itexter s away from
the wonlands e ne dre
woodlands o cac Sogeri
Platcau. M. dealbara is found
on silty, sandy soils and clays,
along the banks of streams, on
scasonally swampy eround and
on the edges of - goons that

may be brackish. T frequentls

occurs closc to the sea and 1s a
candidate for planting for soil

reclamatic 1. sheleer belts and

amenity purposes in coastal

cnvironments.

M. dealbata produced an
essential o1l i low vield.
Tt re was variation in oil

components between

predominantly monoterpene
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M. dissitiflora s a tall bushy
shrub to 3 m in height wich
crect or spreading branches
and papery grev burk. Tris
found in sandy creek beds in
the Ilinders Ranges of South
Australia as well as elsewhere
in the north of that State and
in the Northern “lerritory and
western Queensland. Tois a
usctul ornamentul and low
shelter-bele species tor dry

dreads.

I dissitiflora exists in two
chemical forms. Chemortype |

contains, as a major compound,

1.8-cineole (63-66% " with
lesser amounts of imonene (5—
7%), t~pinene (1-2' ),

w sinolence (3—4%), terpinen-
+-ol (1-740) and o-terpineo (4
9.¢). "T'he oil vield of chis
chemony pe was 1.9, 277
bused on air-dry leaf.
Chemotyvpe [T contains as a
major cot *pound terpinen-+-ol

(38-32%). T'his was

accompanic ¢ by lesser amounts
of o-pincne (2— %), B-pinene
(0.5-15%). sabincne (1-15%),
1.8-cincole (1-8,.), ~terpinene
(12-18%), terpimolence (2—7%)
and o-terpincol (1-3%). "The
oil vicld of t s o ¢ motvpe,
basced on air-dry  af, was 1.4~
4.2 . NXeither chemotype
contained sesquiterpenes in

any sign’lcant amount.



O vield (based on air-dry
wel o) 1A—R2%.

O1l use: "The erpine » -0l
chemotvpe qualt s under the
Austr “ian Stundard for usc
“Australian "Tea e

manufacture.

Addiaonal information on oils:
Brophy and 1. ~ar ( 98
Brophy cral. (1989). Y4 vams

and Lusunzi ¢ 9945,

Compound %
CAPINCIIC Lot e 1.7
B-pincie 0.8
SLOMCNC s+ e 0.3
R 1Y £ O 1.0
o hellandrene . tr
U-TCTPINCNC e 0.7
limonene e e ol
1.8-cincole ... . 642
Y-terpmene L3
PCVIICIC e 1.5
erpinolenc o 3.2
a-p-dimethvlstere o .02
Inalool s (L1
G 0.1
terpineti-4-ol e 3.3
treeis-B-rerpineol 0.1
nervi acenie . L e 0.1

U T e e 5
v-terpincol oo 6.8
o-terpinvi acetate .01
G T 0.5
PIPCTITONE woviieiverreee e 0.1
geramybacetate . L t
frans-piperitol .o L 0.5
pevmene-8-ol o 0.1

Com ound %
CPHICHC « e L 5.0
CATLP < 2C oo eae e o
B-pincnc 8.0
sabinenc . 8.0
DN TCCTIC it e e 1.0
a-phetlanc rene 0.5
ACCEPINCNC i ieecenens 7.0
limonene . L 0
3-CINColC o 3.0
FLL T CNe 13.0
S-CVINCNG e, 8.0
foPINOICEC S
a-p-dime. TSIVICNC . 0.1
linale bV L 0.3
s e 0.3
e g e 1.0
erpt - 4o 38.0
aromac cadrene o (.5
(;111 :1
U-tCIpit 0. oo
swerpun | acerate . Ay
PIPCTITOTIC v .1
FCIAN 10 UC cvreeiiiie e (.
F7 I T | U S 0.6



L dracter with major amounts

of terp - u=—4-0l (23-30%) and
u-terpmeol (5 10%). Other
SIZH. Cl 1 NOROLCTPT «
Cetected nthe « " were
o-pincic (L. e=8%). B-. nene
Gar %) 8-cincoic (1=72 )

. . and p-cy aenc e '70). Other
oxygenated monoterpenes
prese owere eis/frais-menth-2-

. . ¢ -l1-ols (cach 015,00
M. fulivlosa is a shrub or small e

rree up to 7 min height wich
compact but papeny bark and

' nm

small (23 mm long,
wide) scale-like leaves. Tois

found = ~orthern Queensland : \
growing in shrubland, mostly on
sandy soils but sometimes .
arcas with impeded drainage. It
1s a uscful ornamental wnd

screening plant,

Iswo chemorypes (or at Jeast
large variation) appeared to be
present in the oils obtained
trom M. foliwlosa. " T'he firse
chemotype, from south of
Lomu Creek Lagoon, gave an

oil that was monoterpenic in

En o (00 0.5%) verania:

(0. 2 )und geraniol (04—
3007 eomajor sesat T erpenes
presentwe  curvophyllene
oxide (0.3-6w ) globu !

(tr 16, virtditlorol (rraee—

1

) spathulenol (U 3%0), 0,
B-, and v-cudesmol (cach 0.2
v d Fof-tarnesol (0350
The oil “eld was poor at (102~

0.05 ..



1 ¢ seconc chemory v | tron
south of ¢ ¢ Laurz Rive
cross @, contained
significan v I+ cr amounits of
o-pinene (26—_8% ', 1,8-
¢ oletd 1,0 and p-evmene
(1=3% ). an ... sofwerni. | -
ol (6=7 * ! oy ol (3-
3% ). T he quants s of
sesquiterpences deteeted
this chemotype were
comparable with the oter
chemotvp " he o vield was.

howeve, niger at 0.5-4).7%.

Oil vield (based on fresh

weighey: 0.02-0.7¢. .

Oil use: Low oil vield

precludes any commercial use.

Compound %
O PINCRC e 11
o-fenchene oo o
CIMPhCNC o, tr
B-pIncne .o ovveeveeee 1.0
SaDINCNC i, 0.1

MYTCCNIE waviiiiiiccnree e 0.6

O-ECIPINCTC v 0.2
HMONCNe s 1.7
B-clemenc o o
1.8-¢INColC e 7.1
Z-3-0Cimenc r
Y-U PINCIC e 0.6
li-B-ocimence o (}

SFCVIMCHC 10.3
terpinolene .. 0.4
4 menthatriene e, 0.1
o-p-dimethvistyrence ... 0.5
linalool .. e 0.4
trans-menth-2-en-1-ol .. 0.2
tenchone ... 0.2
terpinen=-+-0t e 265
B-ci rvophyllene s 0.4
aromadendrenc . 0.1
cis-rienth-2-en-1-ol (.. 0.1
y-clemence 0.1
L7ads-pInocaryeol .. 0.1
humualene 0.2
G g 0.2
L MUUTOICNC e 0.7
O-terpineol i 9.6
B-schnene e 0.8
O-Selinene e 0.5
bicvelogermacrence ... 0.2
2P is-pIPCTIto] oo 0.1
eeranial e 1.3

[}

trans-mentha-1.8-dien-6-ol .. ()

O Aol 0.9

G CUCOTENe e, 0.1
Gt O, 0.3
bas b O 0.2
unknown, ww 164 0.6
ca voohvlienc oxide . 4.1
Cray O 0.5
Cy iy O 0.4
Cra I, O 0.3
clobulol .. 0.1
virtditlorol o 0.2
Cos Hog O 0.2
sparhulenol o 2.6
Cis T 0.9
v-cudesmol o, 2.4
thymol 0.6
acadinol s 1.8
o-cudesmol o, 24
B-cudesmol . 3.5
CisThy O 14
Ci 1l O 1.9
Coat ]y O 1.3
iy O, 1.6
ClisH O 1.6
E.E-farnesol o 1.2
Cis T O 0.5
Cois Mo O 0.3



M. Jusieendra is often a medmi-
sized. bushy sl ub 2-3 m call,
but varies with site fron 2
stunted shrub of T m to a small
tee to 8 m, with papery bark.
It occurs 102 aly 1n Weseern
Australia and the Northern
“lerritony, in coastal depressions,
along dre e e lines i acs_. .
arcas and on rocky ridges on a
wide range of soi tvpes
including sands, gravels and
heavy clavs. M. lasiandra has
potential for soil protection
and Jow shelterune  severe

climatic conditions.

T'he essential oil obtained
trom M. lasiandra was
monoterpentc in character.
"T'he principal components
were r-oinene (24-31% ),
B-pincne (8-11%), limonene
(28-32%) und B-phellandrene
(0.3=7%). "T'hese were

accompaniced by lesser

amounts of terpy en-—4-ol (0.1
2,¢) o-terpineol (2—0).
cicroncliol (0.2-0.%,.).
crironelivlace e (0.2-0.5%)
ar 1 -he p-mentha-1(7).8-dicn-
2-ols and p-nic - 8-dien-6-
ols (cach 0.1-0.3% ).

Be aldehyde (1-240) was 2 so

detected.



Sesquiterpences did not
contribute significan v to the
oil. "T'he principal compor  ds
detected were
B-carvophyllence (0.1-0.3,.),
carvophvllenc oxide (1=-24. ),
aromadendrene (0.2-1ve).

¢~ and B-sclinences (cach 0.1~
0.4 ). globuloll vindifiorol and
spathulenol (cach 0.3-26).
T'he otl vield based on fresh

lcaves, was 0.2-0.3..

Oil vicld (based on fresh

weigho): 0.2-0.3%.

Oil use: Low oil vield
MILIEATCs against any
commercial potential tor this

pleasant sme, -~ g oil.

Additional information on otls:
Brophy ctal. (1988, 19&9).

Compound Y/
G-PINCNC wicieceeiee e 22.8
u-fenehene o
camphene o L 0.2
B-PINene e 11.1
O-3-CUICNC v 04
INVTCCHIC ttieiii e 0.4
HMOoNene v, 25.8
1,8-CINCOIC v 4.1
B-phellandrenc e, tr
E-B-ocimenc oo 0.1
Y-LCTPINCIIC woiveeerener e tr
PCVIMCNIC L. 0.3
rerpinolence 0.1
o-p-dimethylstvrene oo tr
crs-linaloot oxide tr
treens-tinaloolt oxide v tr
o-ciumpholinic aldehve =L r
C-COPACTIC it 0.1
benzaldehyde o, 201
Cls oy 0.2
Hnalool .o tr
terpinen-4-ol . 0.1
B-carvophvllence .. 1.4
aromadendrenc ., 0.5

o-bulnesenc e, 0.3

alloaromadendrenc ..., 0.3

hum lene o 0.3
accetvltoluene tent.. 1.9
O-tCTpineol i 1.1
VIndIflorene v 0.4
HUNKNOWTL e tr
s Ty 0.4
Cos T 0.7
B-bisaboline ..o 0.9
S-cadinenc voveeeeeieier e, 0.2
p-evmence-8-0] L tr
CCTUnIol .o tr
palustrol 0.1
carvophvliene oxide ... 0.6
Cis Mo O 0.2
slobulol e 4.0
viridiflorol .o 0.7
CaH O, 0.1
Cla o O, 0.2
spathulenol o 0.1
Yeudesmol . 3.2
Gzl O, 1.2
G O 0.9
o-cudesmol i 6.3
B-cudesmol .o e 45
Cos I O 0.1
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so-tsopulegol L 0.5
fenchone o 0.1
terpinen-4-vl acctate ... tr
terpinen=4-ol .. 3.1
B-carvophyllene . 0.3
aromadendrene 0.1
o-bulnesene o tr
alfoaromadendrenc .. 0.1
Cos Ty, ¥
Lrvens-pinocaryeol

Cis

viridiflorene/o-terpinceol ... 9.1
borneol ..o 0.4
B-schinenc. i, 0.1
C-SCHNCNC e 0.1
bicvelogermacrence e, tr
citronellol.... 0.6
frans-mentha-1,8-dien-6-ol ... tr
p-eymene-8-0 0.3
Coa Moy O 0.1
palustrol o tr
methvleugenol 1.6
Gy ML O 0.2
nerolidol o 0.2
Cia T, O 0.2
C3H,, O 0.1
globulol .....

viridiflorol

CraH O 0.3
spathulenol 0.1

Y-cudesmol 0.5

o-cudesmol 1.1

B-cudesmol e 1.0
1<, k-farnesol oo 0.4
Cois Hog O 0.1
Compound Y%
E-B-ocimene oo, 0.3
o-cubebenc v tr
S-ClEMENC ot tr
OFCOPACTIC e seeee e tr
O-GUFUINCIC 1oiiiieiieeiee e tr
HNalool tr
AcCtophenone .. tr
B-clemenc o, tr

B-caryophvllene

Cys o 0.4
hunsulenc oo Lr
e macrene-D 0.3
Ciz Ty 0.1
bicycloge macrence .. 0.1
S-cadinene oo, 0.2
cadina-1,4-dienc e 0.2
calamenc o, 0.3
methy leugenol o 6.7
Z-mcthyl isocugenol ... 0.7
F-methy!isocugenol ... 88.0
Cis Ho O 0.5

Compound Y%
F=B-0¢imenc e tr
o-cubebhene tr
O-CICMUNC it tr
-COPACTIC 1 aniraiiere e e tr
O-ZUTTUNE € e r
Hnalool o tr
ACCtOPhenone e tr
B-clemene v tr
B-carvopivllene 0.4
LG | SO 0.+
humulence oo ty
o werene-1) L 1.2
bicyclogermacrenc ... 0.3
S-cadinenc e 04
cading-1.4-denc o 0.1
calamence o 0.1
methvleugenol .. 946
ML O L 0.2
Cus T O e, 0.1
Cos Hop O 0.2
Z-methvl socugenol ... 0.2
l-methylisocugenot ... 0.4
Cp Ho O 0.4



excellent shade and
omamental tree. Wood 1s
durable tor marine piles and
makes an excellent firewood,

and the leaves are rich in oils.

Melaleuca linariifolia can exist
in two chemotypes, one of
which 1s rich in 1,8-cincole

while chemotype 1 s rich in

terpinen-4-ol. Both

chemony pes have tew

M. finariifolia varies from a

denselv-branched shrub, 2-8 m .
in height. to an erece small tree
of 10-15 m on tavourable sites.
"T'he species oceurs in eastern
Australia, in New Souch Wales
and southcastern Queensland,
with a disjunct population on
the Blackdown “lablelands in
central Queensland.

M. finariifolia prefers well-
watered arcas and is most often
found m open-torest on sandy
soils along drainage lines and

around swamps. It is an

ses(uiterpenes present in

their oils.

The principal components
found in the oil of chemotype
[ are 1,8-cincole (55.54.),
g-pinence (5.9%), limonenc
(11.3%), o-phellandrene
(2.3%) and o-terpincol
(9.8%). "The principal
sesquiterpene found i this

oil was globulol (1.6%).
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accompanied by I sser

amou o f limonene (4%),
w-pinenc (0.2-2%) and
p-evmene (0.7 2,0). With the
exception ol t-terpi col (0.2~
C2.0) oxvgenw L
monoterpences were also
present but oniy m very small
amoines.” ac principad
members bei g terpinen-4-ol

(0.1-0.5%), d-terpincol (0.2

M fisinplvfle s o bushy st rub

to4minhe newith toapen

bark. "The nwrrow, -leave - o .
Gemlongc codism by

teature. "This species oceurs in

creck beds and wera was in -

the porthy, < of Western: :
\ustralia. .7 Zophvlle s not
widey et oo bu!
powenti as an orhanzenal

with showy .

Thele, Tosse o wilolb nr 2
from V. Zwopin/’ was heavily
monotery ucinel ceon By
far the major comn e was

S-cincole {7 88%0). o

0.3% and the p-mentha-1(7).8-
dien-2-ois and p-menthu-1.8-

dien-6-ols (cach 0.1-0.3%).

Sesquiterpenes were present 1
smatl amounts. "The main
contributors were the related -
evelie s ged compounds,
globuiol, viridilorol and
spathulenol (cach 0.1-0.4%) anr

aromadendrence (0.1-0.2%).



Oil vield (based on fresh

weight): 1-2%,

Oil use: "This species could be
a useful source of a cincole or
“Cajuput” oil if it were

CCONOMIC tO TCCOVCT It.

Compound %
isovaleraldehvde oo tr

o-pinenc ...

o-fenehence v, tr
camphene .o 0.1
B-pinenc e 0.6
SADINCNC e tr
IMYTCCNCE wiiirriiiaeein e 0.9
o-phellandrene o 0.1
C-TCTPINCIIC cinviveneieeeieieeeees 0.1
[IMonene o 4.2
1.8-¢INCOlC oo 75.6
Z-B-0Cimene e r

Y-LCTPINCAC e 0.6

F-B-ocimene 0.2
P-CVIMCNC i 0.3
tCrpinolene e 0.2
NONAN-2-0NC oo r
o-p-dimethvisnvrene oo, tr
o-cubebene o tr
O-ZUTUNCNC e 0.1
inalool ., 0.4
isopulegol o tr
zso-isopuilegol L o
fencehol tr
terpinen-+-ol . 0.7
B-carvophvllenc . tr
aromadendrenc . 0.2
o-bulnesene .o tr
methyl benzoate . tr
alloaromadendrenc ... 0.1
methvlchavicol oo tr
S-terpincol e 0.2
o-terpineol o 12.2

geranial .o

CATVONC it ieieee e e e eereeane i tr
O-cadinene oo, tr
citronclol . 0.2
calemenene Lo, 0.1

trans-mentha-1(7),8-dien-2-ol . 0.1
treis-mentha-1,8-dien-6-ol ... 0.1
P-CYmMene=8-0l i tr
cs-mentha-1,.8-dien-6-ol ... tr

crs-mentha-1(7),8-dien-2-ol ... 0.1

palustrol ... 0.1
Gl Ho O 0.1
CrsHop O 0.1
Cis Ly O 0.1
globulol ... 0.5
VIHAHIOTO! 0.2
i Ho O 0.3
spathulenol o, 0.2
CULCNOL v 0.2
Crs oy O 0.1
Cis HL O 0.1



M. mminutifolia s 4 small tree or
shrub, 48 m tall, wich riny
stem-clasping leay es (henee the
name), many branches and
white papery bark.

M. nnatifolia subsp. ninutifulic
oceurs in northwestern Australia
while I minutifolia subsp.
monanthe is found in northern
Quecenslund. Both subspecies,
which differ mainly in cthetr
flowers and arrangement of oil
elands, share a similar ccology,
oceurring in open forests or
woodlands, usually in secpage
arcas and mostly on sandv soils.
"The species has potential as

screening plant in tropicul areas.

T'he essential o1l obtained
trom . minutifolia subsp.
minutifolic contained a mixture
of both mono- and
sesquiterpenes, with the lateer
predominating. "I'’he major
monoterpenes detected in the
leaf oil were the hvdrocarbons
o-pinene (16-19% ). B-pinenc
(0.5=1%), limonene (0.1-0.4%)

and the oxvgenated

compounds o-campholenic
aldehvde (0.1-0.3%). rans-
pinocarveol (0.5-1%), and

geranvl acetate (0.4-1%).

A much larger number of
sesquiterpences occurred in this
oil. "T'he princtpal hydrocarbon
COMPONCNLS were
B-carvophvllenc (1—49),

aromadendrene (3~11%),



alloaromadendrenc (2-3%),
humulene (0.1-0.34. ),
viriditlorene (2-3%), B- and
d-sehne es (cach 0.3-0.6% ) and
bicvelogermacrenc (7-1044)
I'he major oxvgenated
components were globulol
(7-8% ), viriditlorol 1 2—%),
spathulenol (5-6% - #cudes ol
(7-11%), o-cudcesmol (5-7%),
B-cudesmol (8-12% ) and 15, k-
farnesol (0.3-1%). "I'he oil
vield, based on fresh leaves.
was 0.4-0.64..

The essetial oil obtained
trom . minutifolic subsp.
moneanthea diftered trom the
previous subspecies in that ic
contained a much greater
proportion of monoterpencs.
"I'he major monoterpences
detected in the oil were the
hvdrocarbons a-pinence (20—
34%.) and B-pinene (14-30%).
There were lesser quantities
of mvreene (0.5-2%),
limoncene (3—9%), p-cvmene

(1-2%) and terpinolene (0.3-

0.6, ). Of the oxvgenated

1 oterpences terpinen-+-ol
(1=2 «). inalooi (0.1%),
horneol (0.7-2%). a-terpineol
(4+-7%) and zrans-pinocaryveol
(1% ) were the principal

members.

Sesqub e es. while
ninncerous, did vot contribute
“trge v w the oil she mator
components were the
hyvdrocarbons v-copaene (0.3—
2%, B-carvophvllene (1-3%),
aromuadendrene (0.2-1%) and
humulence (0.3-2%), and the
alcohols spathulenol (1-5%),
v-cudesmol (0.5--2% ),
o~cudesmol (0.3-29%) und
B-cudesmol (1—%). T'here
was ilso a signtficant nw - "ier
of oxvgenated sesquiterpenes
C0.2-1%.

T'hey have not ver been

present at leve

identificd. "T'he overall o1l
vield, based on dry weight of
leaves, was 0.1-0.2%. T'his
wus less than the previous

subspecies.

D ld (based o arr-dny

weighoy: 00 -ca. 0.7 7.

O1l us T 1e would be no

commerciai use for these o' .

Compound
mevelene LU
O PINCHIC i oo 19.0
G-fencrene NS
camphene 0.1
B-sincnc .. e .9
SADINCNC e G.3
AN () T 0.1
G-t0 PINCNC s e, .t
FMONCIC e (.3
1.8-¢incole e 0.1
YALU DINCIIC e tr
S-BrOCIMene e 0.1
4% (6 AT tr
PCVINCNC e e 0.1
Lerpinolene oo tr
bornvl aectare .tente e tr
o-p-dimethylsoyrence v, tr
u-cubebene o 0.1
bicveloelemene o 0.1
campholenic aldehvde ... 0.2



CrZUTIIICNC e o 0.2 Cris o O 0.4 B-phellandrenc v, 0.3
PINOCATVONG v ve e 0.2 Crs T O 0.9 1.8-cineole (L1
unknown, mw 108, 0.1 globulol 7.0 Y-LCTPIICTIC vevenienevncereereereaees 0.5
B-clerienc v 0.2 virdiflorol oo 2.3 1-B-0C 160C i 0
B-carvophvilenc ..o 2.3 Crs 0 O 0.9 DCVTHICTIC (e 1.0
aromidendrence ..o 9.4 Cos 10O 0.9 erpinolene ... L 0.6
a-bulnesene o L 0.6 soachulenol v 5.3 Aex-3-envlacetate v 0.1
U 0.2 Cos T v O 0.6 bornvl 4Cetite L tento v, tr
sHoaromac endrenc ., o 246 V-CUdCSING o, 7.7 da-p-dimethy Istvrene . 0.1
trans-pinocaryeol oL 06 Peeadino) e 04 campholenie aldehvde .. 0.1
humulene o o 0.2 anRNOW L MW 268 0.3 T-COPACHIC (i e 0.8
G . e 0.2 oty O, 0.3 INalool o 0.1
vinditlorene ... e 24 o-cudesmol 57 PINOCATVONC ceiiiiie e 0.1
bormeol ... tr BetideSmOl v 9.1 fenchob 0.7
VETDCNONC o e e 0.1 o B farneSOl o 0.5 UNKDOWR e 0.1
B-sehnenc o s 0.3 terpinen-4-ol.. e, 2.0
a-selinenc 0.3 B-carvophvHenc ., +.2
bicvelogermacrene ... 1.2 aromadendrence ... VI
geramvl acetate 0.7 a-bulnesene ... L
Cra Mo 01 nuns-pinocuny col L. . 1.0
(ST | S o4  Compound %G 1,0 05
trans-mentha-1.8-dien-6-ol .. 0.1 trievelene Lo t methyvl chavecol.tent. 0.3
p-evmene-8-0l s : C-pINCNe ... . 2000 humulene .o .09
veraniol .. tr o-fenchene oo ().2 o-terpincol ... 0.3
Cis Ty O 0.4 CAMPhEne v 0.6 borneol ... 1.2
palustrol .03 B-pincne ... 220 Cos oy 0.8
carvophvllenc oxide ............. 0.5 SAbINENe oo 0.2 O B R 0.3
Ci 1,0 L 03 MIVTCCNC v 1.1 Gy Hlop 0.2
G110 L0 o-phellandrenc o 0.1 Cra T 0.3
5 H,, O .01 O-LCTPINCNC 1o, 0.2 O-MUUTOICNE (e 1.0

Cis Tln O, 0.6 lIMONCNC o 3.3 Cis Hopo 0.4



S-cudinenc oo, 1.4
Yeadinene o 1.2
CyoHy, O
Cin Ty O 0.44

trans-mentha-1,8-dien-6-ol ... 0.3

calemenene + p-cvimene-8-of . 0.4

Acalacorenc v, 0.6
Cis Ty O 0.1
Cis L, O 0.2

methyvleugenol o 0.3
G O,
CsH, O

Cys Hap O
Cis Lo O
Cois o O 0.5
Cia Hop O 0.5
spathulenol 4.2

Cra Hog O e 0.2

Cia Hog O
Gy HL O .

o-cudesmol
B-cudesmol i 3.9
Cra Ty O 0.3
Cis Hoy O 0.7
Cia L O, 0.7



M. wercosa varies from a small
shrub to a small tree (1-10 m).
It is distributed across the
tropical north of Australia and
has a restricted oceurrence in
southwestern Papua New
Guincea. M. nercosa grows on a
wide range of sites and will
tolerate inferti’e, periodicay
waterlogged and sometimes
saline soils. It has potential for
planting for fucl, small round

tumber and crosion control.

M.one osa viclded an oil rich

In sesquiterpencs, mosth

oxvgenated compounds, in
low vietd. The principal
compounds determined in
this oil were the hvdrocarbons
B-carvophvllene (6-18%),
aromadendrene (0.2-3%),
alloaromadendrene (0.2—4%),
B-sclinene (0.1%), a-sclinene
(trace—1%), calamenene (0.2—

2%) and the oxygenated

compounds carvophvllene
oxide (7-9% ). globulol (2—
650, vindiflorol (2=7¢0) and
spathulenol (20-40%). There
was a significant (>20)
number of oxvgenated
sesquiterpences whose
wdentity has not been
determined; these ranged in

quantities from 0.1-7%.



Monoterpees were neither
numerous nor abundant. "The
only compound of note was

[imonene (1-240).

Oil vield (hased on air-dny

weigho: 0.1-0.2%.

Ol use: "T'here would be no

commerctal use for this oil.

Additional informacion on otls:

Brophy et al. (1988, 1989).

Compound Ye
camphenc tr
B-pICne o r
sabinene o tr
MNNTCCTIC coviiiic e ty
HINONCNC coiiineiieeeeeenn 2.0
1.8-cincole tr
P-CYMICTIC e, 0.1
o-cubcbenc . L r
o-clemenc.... tr

G=COPACIIC e tr
B-bourbonene oo, 0.1
HNA00T i 0.2
terpimen-4-0l.., tr
B-carvophvilenc . 7.2
aromadendrence L 0.2
O-bulnesenc e, tr
alloaromadendrence 0.2
humulene 0.3
CoM e, 0.2
G CINT 0.1
vinditlor ¢ 0.1
Cs o 0.2
B-selinene s 0.1
G-selnene o 0.2
a-muurolene o tr
O-¢adinenc oo 0.2
il 0.1
o O 0.6
calamanenc o 0.2
calacorenc .. 0.3
Ci g™ 0.2
palustrol o 0.7
ClL Dl U 0.3

carvophvilene oxide ... ... 3.8

D )
O 3

C, " t(;‘ > R |
U O 3.5
o O 221
globuiol 0.5
virdiflorol fy.+
SR PO 0.1
spe alenol . s 294
v b 3.6
ST T 0.9
C) S 0.2
LT ) 1.2
Cos gD 0.5
GOl 0.9
Caboo 0.3
(0¥ Y s 0.0
ST SRR SOOI URUUOUT 0.7
Ha g Ve e e 0.6
Chz oot e 2.3
T 0.1
Uy L O 0.}
v by e 2.0
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amounts of E-nerolidol, whilc
the second chemotype
contains a farge amount of 1,8-
cineole. Within this second
chemotype we have found
trees in which the amount of
1.8-cineolce is small and there
is a lurge amount of the
sesquiterpene aleohol,

virdiflorol.

Chemotvpe I contained
E-nerolidol (>95%) as its major
component. This was
accompanicd by lesser
quantitics of K E-farnesol,
B-farnesene, B-carvophvllene,
linalool, benzaldehyde and
1.8-cincole (all in trace—0.2%).
T'he oil vield of this
chemotvpe, based on fresh

lcaves, was 2%.

Chemorype H contained 1,8-
cinecole (30-650) as 1ts
principal component. Fhis was
accompanted by lesser amounts
of the hvdrocarbons a-pinence

(2-9%), mvreene (1-2%),

[imoncene (6-8% ), terpinolence
(0.5-1%), B-carvophvllene (1-
3%), aromadendrenc (1-2%),
o-terpineol (5-10%),
virdiflorene (1-2%) and
globulol (1—49). "T'here were a
large number of both mono-
and sesquiterpenes present in
amounts of less than 1%. The

oil vield ot this chemotype was

1.3-2.4% bascd on fresh leaves.

As a variant on this
chemotype, a group of trees
produced an oil in which the
MAJor COMpPoONENt was
viridiflorol (80%). "This was
accompanied by lesser
amotunts of o-pinene (10%),
limonene (2.5%),
viridiflorence (1%),
B-carvophvllene (0.4%) und
benzaldehyde (0.29%). o-, B-
and y-eudesmol were also
present (cach <0.2%). The
oil vield from this variant was

1.3%¢, based on fresh leaves.

Oil vield (based on fresh

weight): 1.3-2.4%.

O1l use: Chemotvpe Lis a good
source of E-nerolidol, while
Chemotype [T is already used
in New Caledonia for the

production of “Niuouli™ oil.

Additional information on oils:
Brophy et al. (1989), Guenther
(1950).

Compound %
1.8-cineole 0.2
Tnalool e 0.1
benzaldehvde o 0.1
B-carvophvlenc .o 0.1
B-farnesenc v 0.1
li-nerolidol oo 95.0
FLE-tarnesol L 0.2



Compound %
O-PINCNC iiiiiiiiieeiieene e 2.0
CAMPICNC coiiiiiiieeeee tr
B-pInenc .. 0.8
SADINCNC it 0.1
MIYTCCTIC ettt niieaece e 1.2
o-phellandrenc .. 0.1
CAECTPINCIIC cvvieeiieeeerieennines 0.5
limonene oo 6.8
1.8-¢cineole i 64.9
Y-LCTPINCNC oo 0.7
PCVINICIC i 0.4
terpimolenc v 0.5
c-p-dimethylstrene oo, 68

S-CleMEne o 0.1
linalool tr
benzaldehvde 0.1
O-ZUIUNCIC viiieerieeieaeeeans 0.1
terpinen-4-ol ...

B-carvophyllene

aromuadendrene 7
o-bulnesene i, 0.1
alloaromadendrenc............... 0.3
S-terpincol e, 0.1
humulene o 0.2
O-terpineol oo 9.9
terpiny ] acetare .o tr

viriditlorenc ...
B-farnesenc oo,

bicyclogermacrence ... 0.3
CroHpx O i 0.4

S-cadinene vovvvvvveieei e, tr

Y-Cadinene oo tr
O-furnesene 0.1
Calamanene v, tr
patustrol ... o
nerohdol L 43
Cis T O 0.1
Cis Ho O, 0.1
ledol v 0.2
clobulol ..l 3.4
vindiflorol ..o 0.2 (80)
Cis M O 0.2
Chs Hop O 0.5
spathulenol L. 0.3
CisHo O 0.1



shade and eleer 1 suitabic
cnvironpsents in the lowlan

tronics

"I'he essential oil of . salizia
contained a spread of mono-
and sesquiterpenes. The
maujor monoterpenes deteeted
were e hydroe L oons

o-pinene (2-3 o). B-pinene (1-

M. salizne is 2 smail to
medium-sized ree 10-20 m a
tall with a penduious crown

and brownish papery bark. [t

has a limited distribution in .
far norchern Quecensland.

M. salizna oceurs on sandy or

clay sotls on tlats and levees

bestde freshwater streams,

surrounding depressions and

swampy ground and behind

mangroves close to the coast.

I'he species has not been

widelv cultivared bue it is

likely that it would be

suitable for tmber aoney,

2 ¢) imonence (7.),
v-te T e (0.2—4%) und
terpinolene (0.2 %) anc vie

cther 1,8-cincole (8=30%).

"I'he major sesquiterpencs,
which made up the majoriey of
the o1l in most cases. were
B-carvophvlle w (5-7%).

humulene (24 ),



aromadendrenc ((L3-1%),
B-sclinene (3-10%). u-sclinene
(3-8%), d-cadinene (0.3-2% ),
canvophvllene oxide (1—% ) and
the three cudesmols (0.5-3%).
T'here were numerous
unidendfied sesquiterp s,
both hvdrocarbons a d
oxygenated compounds,
detected i the o1l in quantities
ranging up to 5% Also derected
in the oil was benzaldehvde
(0.5-2%) and a compound
whose mass spectrum indicated
that it might be S-methyl

benzothioate (0.2-0.5% ).

Also examined, were samples
of this species originating from
a species/provenance trial near
Gympie, Queenshind
(S14149). ‘T'he otl from this
trial contuined 1,8-cincole (60—
70% Y and a-pinene (2-9% ) as

IS Major components.

Oil vield (based on air-dry

weight): 0.2-0.4%.

O1. use: No commerctal use of

this oil 1s foreseen.

Compound Y%
O-PHICIIC 1o 3.1
O-fenchene v tr
camphene v 0.1
B-pInenc . 0.8
O-3-CATCNC ot tr
INVICCTIC 1ot 0.7
o-phellandrene . 0.1
O-ECTPINCIC e 1.0
HMONCNC e 4.2
B-phellandrenc e, tr
1,8-¢ineole e, 28.7
Z-B-0cimenc o tr
Y-LCIPINCTIC wiiieiiiciee e 3.4
E-B-ocimene o oy
P-CVINCTIC i 0.6
terpinolenc 0.6
mentha-1,3.8-rene ..o tr
mentha-1,48-Trence . tr
oa-p-dimethvlstvrene ... tr
Gl 0.2
C-COPACTIC (i 0.1
benzaldehyvde v 0.5
INalool v, r
Cos T, tr
fencehone e tr

B-carvophvliene .. 6.2

terpinen-+-ol ..o,

aromadendrenc

G

(ST & ET

A MUUTOICNC v,

amyl benzoate e

CalCOrCNEC ot
S-methyl benzothioate tent..
Cois Ho O

carvophyllenc oxide oo,

13

34



Hoay O oo 52 Crs g O 0.1

3 13
Cis o O 0.3 Cis Ho O +.5 o-cudesmol o 1.1
Cis Hop O 0.3 CiaHoy O, 1.6 B-cudesmol ..., 1.6
Cis Hy O tr Cia Hop O 04 Cia o Ol 3.8
Cis Ty O 0.2 y-cudesmol L 0.2 Cis Ho Oy 0.1
CosHog O, 0.7 acadinol . 1.4 Cis Ly O 1.3
Cis Hopn O 0.6 Cla Ly O 0.2 benzyvl benzoate 0.1



M. sericea is a tall shrub or
smuall tree to 5 vy in height
with papery bark and hair
leaves, 15-50 mm long and 2-
10 mm wide. Tt oceurs on
sandy loam on alluvial flats m
low open woodland in
northern Australia from the
Kimberley arca of Western
Austraha to the Victora River
arcua of the Northern “lerritory.
. sericea has not been widely
cultivated and the range of
potential uses for this species

ts unknown.

M. servcen produced an oif that
wus monoterpenic in
character. There also
appeared to be avariaton in
oil composition berween the
owo locations from which
samples of Teaves were
collected. In sample LACO148
the major component was
o-pinene (73=77%). This was

accompaniced by lesser

amounts of isovaleraldehvde
(0.3=7%), limonene (2%), 1.8-
cineole (11-14%) and
o-terpincol (2—4%). "There
was a significant number of
sesquiterpenes present, both
identificd and umidentified,
but all were in amounts of less
than 1%. The oil vield from
this source was 0.2-1.5%,

bascd on fresh leaves.



In sample LLAC9149, the
principal components were
isovaleraldchvde (1-2%),
hmonene (6-12¢ ). 1,8-cincole
(26~36%) and a-terpincol (5—
8%). The otl vield from this
source was 0.5-1.3% ., based on

fresh leaves.

Ol vield (based on fresh

weight): 0.2-1.5%.

O1l use: No commerctal use

for this oil s forescen.

Compound 9%

isovaleraldehvde oo, 1.2
unknown ketone, mw 114 ... 0.2
CPINCIC oo 75.5
O-ENCheNC v 0.1
camphene o 0.3
B-pInenc ..., 0.2
a methyl hexanoate ... 0.1
OALCTPINCTIC oo tr
HMONCNC v 2.1
1.8-CINColC e 13.9
7-B-0cimenc e 0.1
VALCTPINETIC oiiecniecce e 0.1
1-B-0Cimene v, tr
PCVINCNC L 0.2
LCTPINOICIC vvieii e 0.2
CiogHy O 0.2

Inalool o, tr

Cry i O 0.2
terpinen—4-y [ acetate tent ... t
terpimnen=-4-0l ..o 0.1
aromadendrene o 0.1
O-bulnesence .o, t
Lrars-pinocars col o 0.4
S-terpineol .o, tr
O-terpineol Lo 3.3
calemenene tr
cix-mentha-1,8-dien-6-ol ... 0.2
p-evmence-8-0l o tr
cix-mentha-1,8-dien-6-o0l ......... tr
PHUSETOl e, tr
anknown, mw 164 tr
carvophvllenc oxide tr
unkunown, mw236 ... tr
elobulol . 0.1
virdiflorol o tr
spathulenol 0.1
CULZETIO) ot 0.1



M. stenvstachya is a shrub or
tree, 425 1 tall, with a small
crown and stift spreading
branches. Bark may be hard
or paperv. 'Two varieties are
recognised, namely the tvpe
and var. pendula which has
pendulous branchlets. "T'he
species occurs in fur northern
Queensland and the
northeastern Northern
Territory und grows on a
wide range of soils including
sunds. alluviums and
skeletals that mav be subject
to inundation for short

periods during the wet

scason. "T'he wood s used in
the round for posts and rails

and has potential for fucl.

"T'he essential oil obtained
trom . stenostachya was
monoterpenold in character.
T'he major components were
the cther, 1,8-cineole (53—
62%), and the hvdrocarbons

o-pinene (19-29%), B-pinene

(1-2%), limonene (4-6%) and
y-terpinene (0.3-0.6%). Other
monoterpenes detected were
terpinen-4-olf (0.2-0.5%) and

o-terpineol ( 1-3%).

"I'he major sesquiterpenes
detected were

B-cary ophyllence (2-6% ),
humulene (0.2-1%),

carvophvllene oxide (04-140),



globulol (0.4-1%), viridifiorol
(0.1%) and spathulenol (0.1-
Y ). "f'he oil vield, based on

dry leaves, was 1.4-1.8%.

A second collection from north
of the Laura River crossing,
contained o-pinence (27-28%),
B-pinene (H1—49%) and 1.,8-
cincole (11-13%) as its major
components. The oil vield
from this source, based on

fresh leaves, was 1-1.2%.

Oil vield (based on air-dry
weight): Tad—ca 2.4%.

Oil use: No commercial use of

this oil 1s foreseen.

Additional information on otls:
Brophv ctal. (1988, 1989)

Compound %
O-PINCNC e 28.9
CAMPRCHC o tr
B-Pinene veevecenvnecnnnens 1.3
SAbINCNC Lo tr
INVICCTIC wenieeiieeieeeiee e 0.4
o-phellandrenc . tr
C-LCTPINCNC i 0.1
lMOonene o 4.2
1.8-cincole i 327
V-LCIPINCHC woviiivieienieare e 0.6
PCYMCNC 0.1
tCrpinolence v ivevvveeeinns 0.2
10SC OXIAC oiviiiii e tr
o-p-dimethvlsevrene oo, tr
o-cubebence o tr
O-Clemene o, tr
benzaldehvde 0.1
trans-menth-2-cn-1-ol ... tr
terpinen=4-ol ... 0.2

B-carvophvienc....vieeenine 5.0

aromadendrenc 0.1
cis-menth-2-en-t-ol tr
alloaromadendrene.. 0.1
S-terpincol v, tr
humulene o 0.7
o-terpineol o 2.0
virtddilorenc . tr
bicvelogermacrene tr
Z-o-bisabolence oo, tr
calamenene o tr
caryophvllene oxide ... 0.4
methvlengenol oo +.7
Cis Ty O 0.1
elobulol .. 0.6
virditlorol o 0.1
s T, O tr
CiaHp O, 0.1
spathulenol ., 0.3
Cis Thy O 0.5



M. tamarascina ranges from a
medium-sized shrub to small
tree, 3 to 8 m tall, with small
stem-clasping leaves. It oceurs
on sandy loams or poorly
drainced clay soils in central
and southcastern Queensland
and in northern New South
Wales. Three subspecies are
recognised, viz, the tvpe and
subsp. pallescens and subsp.
irbvana. "U'he lateer, from
northern New Souch Wales
and the southcastern corner of
Queensiand (not included in
the map), 1s not covered in this
report. M. tamarascing is used
as a useful screening and

ornamental plant.

"I'he leaf essential oil of

M. tamarascina subsp.
tamarascizg contained o-pinene
(85%¢) as 1its principal
component. Uhis was
accompanied by lesser amounts

of B-pinene (1-2%), limoncene

(3=53%). p-cvmene (0.2-0.3%),
linalool (0.4 ), terpinen-4-ol
(0.1=0.29¢), tris-pinocarveol

(1-2%) and o-terpincol (2,450 ).

Sesquiterpences were not major
contributors to this oil. "T'he
principal compounds were
globulol (0.250), virtditlorol
(0.19%), spathulenol (0.2%),



B-carvophyllenc (0.19%) and
aromadendrene (0.2%). "The ol
vield, based on fresh weight of

leaves, was 0.2-0.3%.

T'he feaf essential ol from chis
subspecies was monoterpenoid
in character. "The principal
component was o-pinenc (21—
42%:). T'his was accompanied
by lesser amounts of B-pinene
(0.2-0.79), imonene (1%),
p-evmene (0.2-0.4%),
o-campholenic aldehvde (0.2—
0.6%), ptnocamphone,
tentativelh idenufied (7-14%),
trans-pmocarycol (1-3%) and
o-terpincol (3-3%). "There
were also several unidentified
oxvgenated monoterpencs in

the range of 3-6%.

Sesquiterpences, while
numerous, did not muke a
major contribution to the oil.

I'he principal components

derecred were globulol (2—
3%, viridiflorol (1-2%),
spathulenol (1%:), palustrol
(0.1-0.39), aromadendrene
(1-3%) and bicyelogermacrene
(0.1-0.3%). "T'here were also
several suspected phenolic
cthers accounting for 0.1-8%
of the oil as well as
unidentificd oxygenated
sesquiterpenes in the range of
0.2=2%. "'he oil vield, based

on fresh Ieaves, was 0.2-0.49%.

Oil vield (based on tresh
weight): 0.2-0.4%.

O1l use: No commercial use

for this oil is forescen.

Compound Y
O-PINCNC Lo 84.5
B-pinenc .o, 1.3
HMONENC oo 4.7
Y-LCIPINCIIC (i 0.1
PCYMICIIC e 0.2
LCIPINOICNC coviieeee e 0.1

linalool e, 0.4

PIIOCATVONC ceiiiieiiiciieen, 0.1
fenchol o 0.1
terpinen-+-ol . 0.2
B-carvophvllenc ..., 0.1
aromadendrence e, 0.2
treens-pinocaryveol s 1.3
U-ECTPINCOl wivieeriireciccnn 204
HOrneol e tr
MYVITEnol o 0.1

fruns-mentha-1(7).8-dien-2-ol . 0.1

trans-mentha-1.8-dien-6-0l ... 0.3

P-EVIMENEe-8-0] L (11
cis-mentha-1.8-dicn-6-ol ......... tr
ca-mentha-1(7).8-dien-2-0l ... tr
unknown, mw238 ... tr
methvleugenol 0.1
unknown, mw236......oceeeeee. 2.0
globulol .o 0.2
viriditlorol ..o 0.1
spathulenol o 0.2
unknown, mw230................ 1.3
CULCNOL v, 0.1
Compound Y%
Co Ty i 0.3
CPINCHC 1o 41.3
o-fenchene o, 0.2



camphenc 0.3
B-pinene

(j[(' I I[-\l'"

IMVICCNC eiiiiieeiee e 43
C-LCTPINCNC i
HIMONCNC i 0.9
B-shellundrene oo L i
1.8-CColC s 5y
Y=LCTPHICTIC weeveienrenireniiiirsieeeeine w
PEVINCNC i 0.3
terpinolenc o 0.1
isoamvlisovalerate ... 0.1

Crp H O
C O

a-p-dimethvlsovrene L 0.1
a hinalool oxide co 4y
bicveloclemene 0.1
v-campholente ardehyde L. 0.3
Cra Ho g 0.1

PINOCATVONC i 0.5
PIocamphone ... 7.2
B-carvophyllene ... 0.1
terpinen---ol ... 0.1
aromadendrene .o 1.2
myrrenal o 0.8
unknown C,epd. 0.1
alloaromadendrenc . 04
trans-pinocarveol ... 20
unknown, mw224... 0.2
Cla g 0.2
Gy T 0.3
Cip Hy O 1.4
O-tCTPINCol i 4.2
verbenone 1.7
4 MUUTOICNC o 0.1
bievelogermacrence ... 0.1
G ThHe O 1.4

Cro O e 75

UNKNOWN Lo, 1.5
palustrol

unknown, w170 ...l 0.2
CiaTh O 0.5
Cilh O 0.2
Cis Ho O 0.2
C L O, 0.2
unknown, mw236................. 8.4
Cis L O 0.5
globulol ol 2.3
viridiflorol .. . 0.9
Ci L O, 0.4
Ca L O 0.2
Gz oy O 0.3
spathulenol . 0.7
unknown, mw2a30................. 0.1
G, O 0.2
Gz o Os i, 0.1



M. trichostachya ranges from a
medinm-sized shrub of a
height of 2 m to a small tree of
15 m, with papery bark. It
grows in sandy soils along
creeks, rivers and gorges und
has a wide distribution in
Queenslund, extending into
northern vew South Wales
and with disjunct populations
in South Australia and the
Northern "lerritory.

M. trichostachya is closely
rclated to and resembles

M. linaritfolia. 1tis an excellent

shade and ornamental tree.

M. trichostachya oceurs in at least
two chemical forms. Once form
1s high in terpinolence, while
the other is rich in 1,8-cincole
and contains significant

amounts of terpinen-4-ol.

Chemotvpe [ contained

terpinolence (47-65%) as its

major component. This 1s
accompanicd by lesser
amounts of 1.8-cincole (9-
24%). g-pincne (1-3%),
limoncene (2—%), terpinen-4-
ol (1-3* ) and o-terpineol (1-
4 ). "The oil vield of this
chemotype, based on fresh

leaves, was 1-1.5%.



Chemotvpe 11 contained 1,8-
cineole (45-57%) and
terpinen-4-ol (11-16%) as
major components. These
were accompanied by fesser
amounts of o-pinenc and
o-thujene (cach 1-2%).
myreence (1-2%), o-terpinence
(1—9%), monene (4-5%),
y-terpinene (8—12%), p-cymence
(1—%¢) and o-terpineol (0.2—
7%). Sesquiterpencs, both in
this chemotvpe and the
previous chemotype, did not
contribute significantly to the
overall oil. "The oil vield,
basced on fresh senves, was

1.6-2.3%.

Oil vield (based on fresh

weight): 1.0-2.3%.

Oil use: 'The high cincole
content of Chemotvpe 1 rules
1t out as a source of “Australian

Tea Tree O1l7.

Additional information on oils:
Brophy and Lassak (1983),

Southwell eral. (1992).

Compound % Compound %
OPINENC i © 3.1 O-PINCIC 1ot niieseceia e 1.7
O-fenchene e tr O-EhUJCNC 1.5
CAMPhCnNC v u O-FEnChenC e tr
B-pincne 0.2 CAMPRCNC c e tr
SAbINCNC Lo tr B-pinenc oo 0.5
mvreence 12 PONTCCTIC (i 1.5
Co "~ C-LCTPINCNC v 1.9
o-phellandrenc . 3.8 } ; N
: limonene . 501
C-LCIPINCIC covieeeiiirecrineees 1.2 . o
k 1.8-CInColC v 57.3
HMONENEC v 2.2 . .
) Y-TCIPINCIC cerireiiieiiieeeennnena 9.1
1,8-Ceole oo 11.3
P-CYINCNC ciiicicceee s 1.7
A_F(ry Y 2 .
V-ECTPINCNC e < 3.6 ECTPINOICIC correererereeeeeerer 0.7
PrEYIMICNC i 0.5 linatool tr
terpinolene o 65.0 fenchol oo, tr
INaool v 1.1 [Crpincn-_l._()] __________________ 11.7
rerpinen-4-ol 1.2 aromadendrene ... 0.1
aromadendrene oo 0.2 a-bulnesene o tr
o-bulnesene o tr S-terpincol i, 0.2
O!.—tcrpincol ........................... 21 1'/';\‘—pipcrit0l ........................... 0.1
pevmenc-8-0l oo 0.3 o-terpineol o 3.9
CaltCoTene v 0.1 bicyclogermacrenc vovveeven.... 0.1
B1ODUIO] e 0.2 LeymeneBol s “’
s alacorene Lo
virtdiflorol tr ¢
CisH,, O
spathulenol oo, 0.1 15 5020 _
carvophvllenc oxide .o tr
globulol ..o 0.1
vinditlorol v 0.1
spathulenol 0.1



M. caridiflora is tvpically a
smali tree. 3-10m - w b ay
attain 25 m in height under
favourable conditions. Tt has
icathen, dull-green feaves and
pale-brown papery bark. "The
species grows on i wide ninge
of sotls or sy npy gro nd
close to the coast or someumes
on dricr inland sites. Tt is veny
common throughout much of
northern Austr ha. [t so
occurs in southern Papua N ow
Guinea and in Irian Javi.

M. ciridiflora is usetul for

shelter and ameniey planting
and has potential to produce

tuel. posts and poles.

There appear to be two
chemouvpes of W ciridiflora,

Chemonvpe TTheing a

rerpenoid chemotvpe which
showed u large amount of
chermical var tion, and
Chemotype T i which che
principal component was
icthvi cinnamaee (Flellver

and Lassak 1968).

tao



Chemonvpe I'se edwo o
highly - »=able, v hiicall the
collections of this chemotype

v o e terpenotd inchiacter

. ec different tvpes ofoil noa
been encountered. One o .
arising from ac . grown at
Gyinpic fom seed coliceted
northwe ot ¢ "illagoc (ST4338)
contained, as wjor
components, terpinence (39—
47%) and teryp i o e (26—

33% ). "These were accompanied
by lesseramoun =~ of g-pne e
(7-9%0), u-phellandrenc (O
4v0), u-terpinene (7-9, )
limonence (1-2% cerpinen-+-ol
(0.7-2¢ ) and 3-carvo wilene
(042" "The oil vield of this
variant. sused on dry Teave:,

was 1.3=2.1%.

A sceond che ateal variart
contained Drec ar unts of
1.8-cineole (30-60. ) as 1ts
major compone 1t his was
accompanied by significant
N0 < UIC MONoETpees

o-pinenc (2-74,, P-pinene (-

3%, myreene (t—2%),

limonc e (5-10%), g-terpineol
(5-8..) and the sesquiterpenes
[3-¢ rvophyllenc (0.5-10%),

v flor e (= . globulol
(189 ). vindiflorol (0.3-9%) and
sathiulenol (3=149), "T'he oil

v of this variang was 0.4

0.7%" bascd or Jreo lcuves.

A third che ical variane
contained lesser amounts of
monoterpenes, partcularty
1.8-cincole (6-12%) and much
larger amounts of
SCSYUILCTPCNES,

“-caryophy . ene (2-10%).
spathie or (4-15%) and

elo nol (2-13%). A large
number of sesquiterpenes in
amot  ts ot ,oss than 3% were
present m this oil. 'The vield
based onair-dry ves. was

0.4-0.9%.

Chemotvpe | consisted
basically of two compounds.
k- nerth  cinnamate (8140)

and _«-B-ocimence (127.). The

remainder of the otl was
accounted for by 2.4,6-
triunethoxyisobutvrophenone
(5. Z-methy | cinnamate
(0.3%) and hinalool (0.6%).
T'he oil vield of this

chemorty pe, based on air-dry

leaves. was 4%.

O vield (based on air-dry
weight): 0404,

O1! use: "There is porential for
Chemotvpe 11 as a source of
methy] einnamate, though the
New England cucalvpe,
Fucalhptus olida, is a better

prospect (C artis et al. 1990).

Ad tonal information on o 5
Brophy ctal. (1989), Tassak
and Southwell (1977).

Compound Y%
CAPHICIIC (v 9.0
B-PInene oo 01
DIVICCIIC trerireeeree e 0.5
O-tL TNCTIC e 7.3



HMOoNene e 1.6
1,8-CINCole oo, (.3
V-TCIPINCNC (v 39.0
PAOVINCIC (i 2.9
terpinolence 32.6
linalool tr
terpinen-4-ol ... 0.8
B-caryophvllenc s, 0.7
humulene o, 0.2
O-terpineol .o tr
CaHs, O, 0.6
Compound Y
O-PINCNC e 1.7
CAMphenc e tr
B-pINenc .o 0.8
SADINENC v, tr
TNYTCCTIC 1ot eeenes tr
O-CCTPINCIC wviieeeieer e tr
limonene ... )
1,8-cneole e, 48.7
Y-ICIPIICNC (i, 0.1
LCVIMCNIC e 0.1
LCTPINOICNC e 0.1
S-clemenc e 0.1
benzaldehvde o, 0.1
Crs Ho g 0.1
linalool . 0.4
trans-menth-2-en-1-ol ... t

Corpinen-4-ol 0.2
B-carvophvllenc e, 9.8
aromadendrene 1.2
o-bulnesenc oo 0.5
alloaromadendrence ... 0.6
crs-menth-2-cn-1-ol o i
humulene 1.4
S-terpincol v 0.1
B-farnescenc v ooeeviiieenen tr
O-terpineol e 6.2
VIIAIFlOTCNEC v r
Cis oy 221
bicvclogermacerence e, 2.6
CiaHop o, 0.1
calamencene coenn s 0.1
Cis T O 0.1
calacorene o 0.1
CisHo O 0.1
carvophvllenc oxide ... 3.2
CraHo O 0.2
CisHo O 0.1
Cis L O 0.1
CiaHoy O 0.7
CiaHopy O 0.2
elobulol ..o s 2.0
ViAdiflorol 0.3
spathulenol o 3.7
Cos L, O 0.9
Cois Ly O 0.5
Cis Fog O 0.9
CisHop O 0.3

Coally O 0.3
CisHoy O 0.4
Gy 0.6
Compound Y%
C-PICIC i 2920
camphene tr
B-pinenc oo 0.8
sabinenc w
TNVTCCTIC tetri e e o
C-TCTPINCIIC v tr
HMoNene oo 1.3
1,8-CICOIC v 1.6
Y-ICTPINENC i 0.1
p-cvniene ... 0.9
LCTPINOLICTIC i tr
S-CICMENC e tr
benzaldehyde tr
linalool v 2.0
trans-menth-2-cn-1-ol . tr
rerpinen-+-ol .. 1.4
B-carvophvllenc ... 2.1
aromadendrene e, 0.8
o-bulnesene . 0.1



atlowromadendrence .. 0.3
cis-menth-2-en-1-ol L. tr
humulene c 0.5
O-terPINCOl o 0.1
B-tfarnesenc tr
G T
a-terpineol

vinditflorene ... . .01
brevelogernmaerenc ... 0.1
Cpa T ¢
calumenene . 0.4
calacorence . i
i L O 0.2
carvophvllene oxide ... 1.7
Cos Ho O 0.2
CLHL O 0.2
Cos o O 0.2
CisHoy ) 0.4
Cis L O 0.4
Cis L O 0.1

globulol .o 25

spathulenol o, 15.5
CaHL O 220
Cus Hoy O, 0.2
CisH-L O 1.2
G L O 20
ClaHy O e, 0.6
Gl 7o O 0.4
C M, O t
Gy Ha O 6.7
Cia T, O 6.0
(GRS £ 96 T 0.1
Crs oy O, 0.2
Cis Ty O 0.6
CoH O, 0.8
Cis L O 0.7
Cos L, O 0.2

Compound Y%
THCVCIENIC tiii e tr
INVTCCTIC (oieiiiiiveeee e 0.1
Z-B-0Cime 10 v 0.2
E-B-ocimene oo, 12.0
benzaldehyde r
1Nalool v
terpinen-+-ol

B-carvophvllenc .o, 0
humulenc oo o
O-terpineol Lo, tr
Z-mcthyl cinnamate ... 0.5
I<- nethvl cinnamate ... 81.2
2.4.6 trimethoxvisobury- ... +0
rophenone

unknown, mw 192 ... 0.6



I'his unnamed Jelalenca s soon
to be tormally recognised and is
likelv to be ussigned the epithet
sstipitata” (1. Craven, pers.
comm.). It is a small tree to 6m
in height with a light branching,
spreading crown and papery
bark shedding in small strips.
JLsp. *Bukbuluk™ occurs in
dense clumps on shallow loamy
sotls on shale nises. Ieis
endemice to the Bukbuluk arca
of Kakadu National Park in the
Northern “lerritory. The
performance and range of
potential uses of the species in

culeivation are unknown.

T'he pleasant, lemon-scented
oil obtained trom .1/ sp.
“Bukbuluk™ was
monoterpenic in character.
I"he major components were
neral (149, geranial (36.4)
and terpl on- ol (10=11%).
Other monoterpences present

in significant amounts were

u-pinene (1% ), B-pinence (0.3% ),

sabinenc (6%:), myreence (2%),

o-terpinence (4% ). limonene
(2.6). "8-cincole (5% ),
y-rerpinenc (6% ), p-cymene
(L)L erpinolence (1.29 ).
u-terpimceol (3% ). nerol (1)

and geraniol (1% ).

T'he major sesquiterpences
were globulol (1), virke florol
(0.3%) and spathir cnol (0.3%).

T'he otl vield, based on tresh



Jcaves. from 17 trees averaged
1.6' 7, with @ range ot 0.7 to

3.1 Te would probably pay o
investgate this species turther
with a view to sampling for
greater terpinen-4-oi
concentratton while still
retaining the lemon-scented

COMPONCNts.

Oil vield (based on i Csh

weight): 0.7-3.1%.

Oitl use: This species has
potential as the source of a

lemon-scented e lree Oil™.

Compound Y%
GPINCNC Lt 0.8
O-tNUJCNC ci s 0.7
B-pInenc ., 0.5
SabINene 6.0
myreenc .. 1.8
o-phellandrene 0.6
UALCTPINCNC crrerveneceneieriene 3.6
Imonene 2.1
B-phellandrenc oo, 1.0
1.8-¢1nColC i 3.3
V-LCTPINCAC cviiciccvcrceees 0.8
E-B-ocimenc v 0.4
SCVINCNC 1.1
TCIPINOICNC toviiieiniircirciine 1.2

6-methylhepr-3-en-2-one ... (0.1

CryHyy O tr
mentha-148-trienc . tr
o-p-dimethvlstvrene o 0.3
cis-linalool oxide v, tr
trans-linalool oxtde . tr
a-cubebhence v tr

bicveloelemene e, 0.1

cs-subinenc hyvdrate ... 0.2

trans-menth-2-en-ol L. 0.1
CioHig O 0.4
rerpien-+-ol 10.4
aromadendrence o 0.2
cis-menth-2-en-1-ol 0.2
NCT i 13.7
o-terpineol i, 3.4
eceranial .o, 298
bicvelogermacrene ... 0.2
S-cadinenc vovveeeeeeeei e, 0.2
NETOl i
gcraniol

palustrol

methvleugenol o 0.2
Cis Hopg O (.2
globulol .. 0.9
viniditlorol ... 0.5
s g O 0.2
i g O 0.2
spathulenol . 0.5
Cos Hay O 0.3
unknown, mw 208 ............... 0.2



T'his unnamed Melalenea 1s
soon to be formally recognised
and 1s likelv to be assigned the
epithet “cdarksoni™ (1.
Craven, pers. comm.). It
oceurs as a shrub or small tree,
5-10 m rall. and mav be
multistemmed from ground
level. "The bark is variously
described as hard and fissured
or papery. [tis common on
cracking clay sotls around
seasonally waterlogged
depressions and waterholes in
far northern Queensland. The
performance and range of
potential uses of the species in

cultivation are unknown.

The essential oil of . sp.
“Cook Distriet™ was
sesquiterpenic in character.
T'he principal components of
the oil were the related
sesquiterpenc alcohols
globulol (17-22%), viridiflorol
(10-13%), spathulenol (0.3—
3% ) and palustrol (1-2¢.).

There were also significant

amounts of, as ver,
unidentified oxvgenated
sesquiterpenes. The mujor
sesquiterpene hvdrocarbons
de eceted in the oil were
B-carvophyllene (4-9%),
aromadendrene (1-26),
alloaromadendrene (1-2%0),
humulene (0.5-1%) and

bicvelogermacrene (2-6.¢).



Monoterpenes contributed
litele to the overall oil. "The
major components were the
cther 1,8-cincole (4=11%), the
hydrocarbons o-pinenc (1—
5%:) and limonene (0.5%) and

the alcohol g-terpiceol (3-8 ).

Oil vicld (based on air-dry

weight): 0.3-1.1%,

O1l use: No commercial use

for this oil 1s foreseen.

Compound %
O-PINCNC et 3.7
camphene tr
B-pInene s 0.8
SabINENC v tr
MYTCCNe

o-phellandrence o 0.1
CL-CCTPINCNC wiiiiiciiee e 0.3
limonene . 0.5
B-phellandrenc oo, 0.2
1,8-CINCOIC coviriniiiin, 10.2
YFLCIPINCIIC it nieenes 0.6
I-B-ocimene s 1.3

PCVITICNC e,

LCrpinolene o

u-cubcebene

(X-C()PllCI]C

O-gurjunence

Cps H oo 0.1
(ST T TR 0.1
B-clemene o, 0.1
terpinen-4-ol .. 0.3
B-carvophyllenc .o, 7.3

aromadendrenc

o-bulnesene e,

G-terpineol L
VIdIflOrenc v tr

B-sclinene ...

u-selinene

bicyelogermacrenc o 2.2
O-Cadinene vovevveervceveeeee tr
CisHo O 0.1
Cia o O 0.2
Calaeorence tr
Cis O 0.3

PAlustrol oo 1.3

Cis Hog O 0.2
Cis Ty O 1.0
Cys Mo O 0.5
Cir MO 1.1
Cria o O 1.4
clemol e 6.1
globulol . 18.2
viridiflorol . 10.9
Cis o O < 3.8
CisHp O 7.1
spathulenol . 0.3
CisHu O 0.2
CiHay O 0.2
CiaTha O 0.2
methyleugenol o, 0.2
Cozs Hog O 0.1
CisHog On 0.1
Cis oy O 0.2
Cis Ty O 1.4
Crs Hag O e 0.2
CsH- O 0.7
I 5 -farnesol o 0.4
backeol i 1.6



This unnamed Medaleuce 1s
soon to be formally separated
from M. argentea and s likel
to be assigned the epithet
“fuciarilis” (1. Craven, pers.
comm.). [t is tvpically a small
tree of about 4-20 m in heighe,
with a deep crown. drooping
branchlets and grey papery
bark. It occurs on sandy-
pebbly gravets of stream beds
and banks in northeastern
Queensland. "The species has
potential for posts. poles,
fuchvood, honey, ornament

and shelter.

The essentiad o1l obtained

from I/ sp. “Laura™ was

monoterpenic in character.
I'he major compounds
detected were the ether 1.8-
cineole (=7%), and the
hvdrocarbons o-pinenc (25~
304 ), B-pincene (9-12%),
nvreence (0.5-19%), hmonene
(29-33%) and y-terpinence
(0.4-0.6%). Oxveenated
monoterpenes detected mthe

ot included Tinalool (6.14.),

tenchol (0,740 Y terpinen-4-ol
(0.5% 3. borncol (0.1-0.3% ) and

o-terpineol ¢ .5-3%).

While u significant number of
SCSQUITCIPENTS Was present
they were o 'nosmall amounts.
1" ¢ principal compounds
detected were the aleohols
globulol (1— ¢}, vindifle ol

(0.3-2% . spathulenol (1-2%)



and E,E-famesol (0.3-0.4%),
and the hvdrocarbons
B-carvophyllene (0.53-3%).
aromadendrene (2-3%).
alloaromadendrence ¢ -297),
humulene (0.3¢ ) B-selinene
(0.3%) and o-selinene (0.3-

0.5%).

Oil vield (based on fresh

weighty: 0.1-0.3%.

O1l use: No comnmere’ . use

for this oil is foresca

Compound %

C-PICNC e,
o-fenchene . o L
camphene oo,

B-pincne .

sabinene ...,

MINTCCNC .

o-pheilandrene ... o 0.3
c-terpinenc

[IMONCNE i e 32.4

Z-B-ocimene

Y-LCTPINCDC o
15-B-ocimence
STVTCIIC +eeteinrieieveeere e
PCVIMCIC i
LCTPINOICHC oo
a-cubebene
COPLCNIC it

o-gurjunenc

hnalool oo

CisHoy 0.1
fenchol oo 0.1
B-carvophylicne i 2.2
rerpinen-+4-0l...c.ocoeeeinnnn 0.5
aromadendrenc v 2.2
o-bulnesene . 0.3
Chz oy 0.5
alloaromadendrenc ... 1.2
s Ty 0.2
humuldene oo 0.3
NCTAl i, 0.1
virtdiflorenc ..o, 0.2
O-terpineol L 1.8
borncol ..o, 0.3
B-5clinene v 0.2
o-seline ¢ 0.3
bicvelogermiacrene o, tr

S-cadinene

y-cadinenc

citcronellol. tr

CosHag O, 0.4
Cra Mo O e 0.2
spathulenol 1.1
cugenol o 0.1
Trcadinol o tr
Trmuurolol o tr
methyvl isocugenol 0.1
CisThy O 0.2
I K-farnesol 0.3



T'he analvsis of the oils of the
species contained in this
report was funded as part of'a
forestry project supported by
the Australian Centre for
International Agricultural
Research (ACIAR). We wish
to thank ACIAR and the
leaders of the project at
CSIRO Forestry and Forest
Products, Alan Brown and
Khongsak Pinvopusarerk, for

their support.
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Maurice McDonald, Jock
Morse and John Neldner.
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obtaining their gas
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Acharaporn Punruckvong,.
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photographs and samples of
oil from the region were
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Maurice McDonald who
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collecting mission sponsored
by Collaboration on Science
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Clarkson and Drunlop 9034, 0.3

km west of the beach on ch - ek

trom the bouch north of Mo oreo

St oS arion rond QId. 3%07'S.
G

Slec and Crave 13086, 2.9 km
troie wurnotf o 1 Jun
ca 1, ground. ke de 1o al

Purc. > L1y 24

Clarkson and \celdner 8892, 4.3
m i()ll[l Cast ()f TOL I O e

rrack to iron Vv M,

12 28'S. 1429310k

Clarkson and ™ cldner 8871

km cast south 7 of Bromley on
theor tro Core Vallev. O d.
12 28'S, 142059

fouar e unns 83 .1, 81 du
Toronal Tk, T L, 3 S

132°5.7F,

Slee “ maven anc ' renean 2898,
2 km sourh along Snake Pliin
trac  fren the roae runnine w
fron  kudu Hichv oy towards
Black Springs. . 73 0VS.
|V

Voucher By ind 6495 (QRS)
(b _veent ¢ orlav rand Cape
Irateery). culor. cted ar S1.3C
\therton.

Voucher B Hyland 8073 (OQRS)
(Carnngron I7alls). cultivared ar
“ISTROL A\ herron.

I Goa7, cuttnvated thook 1/16):
KG634, cultn . ed thook 17 70:
383 BJLIZE2 T3 km N

ot surinie of Ve Sceerwah, Old.

| forse Gullv, Wooloog: to
i cnd n Rd. 25 49'S, 152 7'
1313 B Tingo Crossin =@ 3urn
River 23 °23'S0131 5000 20 1313%:
Wil wale wcar” T s 28 R5'S,
1502002 13284 Pasco River
crossing, road to fron Range,
12 533'S. 142 00'E, PE13330;
Chester River, Silver Plains,
T3630: Spencer C brse of
~.ndso. " ableland, 160 200
143703 ° 2 13710 Pine Cire L.
Crossine. L km SW ot
Marlborowgh, 22 FS, TH9°06']
13776: Nt Drvander. Gregony
Creek. 20 'S, 149 50'E, PI1377 2
111 of Colesseunm Rail sidine,
near Mirgmvade, 247 23'S015156



PI13810; Paddy’s Gulhy, Nt
Maroon, 28714'S, 1532742']5,
P1°14026; Dianas Bach, 1’ Aguilur
Range, 27°06'S, 152°38'E.,
P1°14029; Nlcteor Creek Crossing,
Springsure to Rolleston road,

249 23'S, 148927k, PIT1408S;
Starckvale Creek, Robinson Gorge,
25°18'S, 1491 1'E, PF14102; Little
Oakev Creek, Bonshaw to
Strathbogic road, NSW, 29145,
15118'E, P114256; Mulgrave
River, 10.5 km along Doldborough
road, 17912'S, 145°45'E. PI14455: 6
ki S of "Tulbly 1alls, 17°49'S,
14533k, PEF14H74: Herberton
Weir, 17°22'S, 1437251, PIF14480;
P1714596, Teddington Weir,
25939'S, 152¢39'1%: Kootkoorum
Creek, 24°26'S, 151°11'EK, PIF14514;
JB732, Cultivated ar Randwick;
JB731, Culuvated at Randwick;
RGOAR, culuyvaced (book 1/20);
RG656, culavated (book 1/22);
Rainbow Ialls, Blackdown
‘Tableland, 237°51'S, 149°03'L,

P 13786.

S14146, Sk Weipa (Gympie
triuls); RJGO77.678, Cape York:
BVG2695(S18964), Bandaler
village, Western Provinee, PNG,
8°39'S, 141719'E.

Derby region. 50 km S EL WA
Broome, WA, collected ). Martin:
Wiyndham, G)AN1764; D828
(S18908), Cambridge Gulf, WAL
14755'S, 128°34'E.

S14866, NNE "Tozers Gap
(Gympice tral); ST4876, NW
Cooktown (Gympic trial) 5.3 km
N of Wakorka on the track to
Cape Melville. 14926'S 1443 1'E,
ale, 40m. JRC9761 &=VN\ ;
Hopevale, Qld (J1).

NS 21703, 140757 BVG
2251.2, 3-5 (Brian Gunn); Finnis
River, on the Wangi Rd towards
Latchtield, NI, BVG 2307-
2309; GIN1767 (or 9) (Jock
Morse): Fitzrov River,
GJNM1797: Dunham River, WA,
MM T640-1642; DES70(518917),
W Alligator River, Kapalga,
NCEL12939'S, 132917'E: DLLS42
(518913), Kalumburu Mission,
WAL T4TI8'S, 126° 38'E: 1DI.863
(S18916). Timber Creek,
Victoria River, NJLL, 13739'S,
130°28'k; DEST2(S18903), Keep
River, N, 157245, 129°11'E;

DI1.779 (S18897), Finniss River.
N 13°04'S, 130%38']

DIL.8Y0O (S18921), Ilving Fox
Cireek, Kapalga, N1 12940'S,
132719'E; DILL785 (S18898),
Wongi, Wof Litchficld NP NV,
13°09'S: 130°35'K: DL1.779
(S18897), Maturanka, Roper
River, NI 14756'S, 133°08'E.

Thailand, "Toh Daeng Peat Swamp
Forest, Narathivas Pr.; Vietnam,
tree MV2: Viemam, small shrub
MV 3 Nhon Hung, An Giang Pr,
Victam; Phu Quoc Island, Kien
Giang Pr, Vietnam: lan "Thanh,
Long An Pr, Victnam; "Irem River,
Hinh 1Hai Pr. Vietnam: Upper U
Minh, Kien Giang Pr, Vietam:
Vinh; Hung, T.ong An Pr, Vietnany
Vo Dot Forest Consenvation Area,

\inh Hat Pr, Vietnam.

[D1.721 (S18938), Benshach River,
Wondo village, Western Provinee,
PNG, 8-33'S, 141°17'1: DL745



(S18961), Kuru village, Western
Province, PNG, 8°52'S, 143°05'1<.

JR(:7362, 0.5 km \ Koolburra
Creck on Peninsular
Development Rd; JRU7363,5.5
km S Laura River Crossing on
Peninsular Development Road;
JRC7734-7743, 0.5 km \
Koolburra Creak on Peninsular
Development Road.; JRCI7724-
7733, 2.3 km S Morchead River
on Peninsular Development
Road; JRC7717-7721,0.9 km \
Big Coleman River on Peninsular
Development Road; 10,4 km
norch west of Koolatah on the
track to Kmu Lagoon, 15°33'S,
142°24'F, JRU9594

S11933, Humpty Doo, NUL
(Gympie trial); a few km N of Mt
Molloy, ND Rd, \. Qld, [D2070-
2072: BVG2342,3,5: BVG2344
(flush growth); AG1 (518923),
Marrakai Conscrvation Reserve,
NI 12740'S, 132°19'E; D1L8Y7
(518922), I'lving Fox Creck,
Kapalga, NUEL 12940°S, 132°19 |
D1.823 (S18907), Cambridge
Gulf, WAL 14°935'S, 128°34'E;
DIL.774 (S18896), Matarunku,

Roper River, NV, 14°56'S,
133°08'K; DI1.747, Kuru village,
Western Provinee, PNG, 8°52'S,
145°05'E.

BJT.1404; BVG2509-2511;
1.ACYT16; 1.AC9129; Chuarles
River, NI Davenport Ranges,
N Alice Springs, XL (D).

2.3 km south of Emu Lagoon on
the track from Kowanvama to
Koolatah via Shelfa crossing,
15°28'S, 142710'K, JROI9581; 11.9

km south of Laura River crossing,

ND Rd, 15°38'S, 14430'E,
1D2056-2038.

S13751, Vaughan Springs
(Gympie erial); S13752. Rabbit
I'lat (Gympie tal); BVG2452-+4
BVG2453; 1LAC9292, Shay Gup,
road junction wich Port
[Headland-Broome road, 19°58'S,
120°12'K.

S13332. Iron Runge, (Gympic
trial); S13567, Mareeba (Gympic
trial); S14147, Weipa (Gyvmpie

trial); S13567, Mureeba (Gympie
trial); Gibb River, WAL Red
Rock Creek, WAL G]N 1750
(Jock Morse); IFitzroy River,
GIN1798; DIL885 (18920),
Flving FFox Creck, Kapalga, NI,
12°40'S, 132719'k;
BVG2660(S18956), Bensbach
River, Wondo village. Western
Province, PNG, 8°33'S, 1417°17'k;
DIL817 (18906), Keep River,
N 157248, 12971 1'E: D847
(18914), Kalumburu Mission,
WAL TH18'S, 12673814 DLL.82Y
(18909), Cambridge Gulf, WA,
14°55'S, 128 34'E; D795
(18900), Wongi, W of Litchfield
NP, 13°00'S, 130°35'1; D784,
Aataranka, Upper Roper River,
NV, 14456'S, 133°08'14; DILL746
(18960), Kuru village, Western
Province, PNG, 8°52'S, 143°05'k.

IB1671 from BJL.884 (no
collection details); JB185,
Gvmpie (514979), 1 km S of
The Lynd 18°56'S, 134730'K;
JD36-41, Bot. Spees RETT-REH4
("Toolara, Q1d), MP1 ("Tuan, Qld.
SIF915, Dinna LA Cpt 17), MP2
("Toolura QId, SI'1004, S.
Dempster LA, Cprs 202 & 32);
J1326, S of 'Tiaro, about 60 km N
of Gyvmpic.



[.ACH9306, Hamersley Tron rail
Nn.anronanee roac near Weseern
Creek crossineg, 21 125,117 017,
Parabadoo, WAL (SN D: Yule
River, Wo AL (GIND.

Daham River WAL NN 643+
To45: TACY S, 20 ki 1 of
Victoria River erossin along
Vietorta Hichwav, 15 35S
131715,

0.6 km fror Mt MVolloy along,
Werheoon <dy N OLdL JT 2073:3
km N of the Kennedy Hobway
on Emerald End Rd 16°59'S.
145 20T [RC 911N,

S134H0, Lak - Buchanun (Gympic
erial): S134H0, Lake Buchanan
(Gyvmpic trial VL Bestman's
property. La Spina RE Mureeba.
17°01'S, 145 24 TRCY391:
BV(G2347-9; BV G2-H2: BV G243
4 BJLT95, 5000 SW of pricorn
Highw: v on road to Blackdow
Tabletund, 23 37'S. 1497 12']5.

l<nluma Creek Rd, near Julateen,
Old. 16 36'S, 143 211, [ 2006-
8: N\ of Kuranda QId (J1):
STH4902, NIW N e N olloy
(Gympic reiaD); UNSW 1 pper
Campus, |3 EVE - New
Caledona—bulk sample: Py
New Caledomia single tree:

I NSW Lower Campus, JB:
D1.734, Bimadebun, Western

Province, PNG.

1.5 km from Stwreke landing on
the track to Cape Melville,
1426'S, 1 001, ale 3m,
JRCO748 & VIN: 4km north of’
Kennedy ROND R N.Qld.
13725'S, THP09E, JD2044-2040.

LACOT48-9, 13 kin Woof "Timber
Creek along Kununurra road.

15 375,136 22"

DISTOS 18904, Fust Baines
River, N 1S 43'S: 1307061,

S14149, Werpa (Gympie trial); 3
kin N\ of Litae Naura River
crossing, © ) Rd, 15°32'S,
144722 14, J1)2036-2038.

BJI.1190, 37.7 ki S of Blackwuter

on road w rolleston, Qld.

L1307, 5.3 ki S of Miles on
road to C.oadamine, 26°41'S,
150-11' 2 FL1319, 851 - WSW
of 7 thar’t Devclopment Roud
on Bullock Tlead road, abour 40.3
K SW ool " are 277 30'S,

150 08, 7 L1345 4 km SS L of
[nelewood on road to "Tesas,
28°27'S 151705,

i6 v north of Mavtown or the
Mavtown tracl J1.709623:

B\ 12526-2% Dlinders R, or
Hughendon: Hueh Rive 00

\

S11935, fror Ran ¢ svmpie
k) ST4A39, N
Rockhampron (Gympie i 1):
ST4558 \W Chilla, oc (v ipic
tial): T kin \ ot the ron | ange
turnott on the Peniesula
D)eveloprment Rd, o 20°S,

142 5™ JRC 9164 just ot off



PPine Creek. on the road to
Molina, BVG2322- 0 0 kim N of
aurt, QI (DY L7720,
wshach Rive - Wondo ville-e,
Wesiern Provinee, U6,
1417170 DLLBSO (S18919),
Flvir oox ecke Copal oL
L2 O0'S, 132719 o] Lssd
(S18910), Cambride : 5ulf WA
14°553'S, 12834 .- DI1.839
(S18911), Ningbing Range Roud.
N EL15°%02'S, 128 36" D185+
(S18913), "T'heda Station,
Kalumburu, WAL T448'S,
126-23'F: DSOS (839031, nast
Bain s River .7 (09'S,
130°35'1: D790 (S18973).
Wongi, Wof Litchficld N
N 13°09'S, 130935 131,769
(S18963), Oriomo *
Oromo River, Western Provinee,

PNGLSSTS 43 1T

eld Sration™,

Kakadu N.P. collect by M.

\shwathuppa

24 km west of Lydia Creek on
the road to Mission River,
12°33S 234 JRCI9153;
[aketiecld National Park, ca 13
km due N of Now Laura, 15703
147 20k, alt 35m. JRC9783 &
VN

[Lauri River crossing a few km S
of Lauru. J12050-2032.

Coltections were made by the
following people, to whom a great

debrt of thanks 1s duc:

N, Ashwathuppa

Joe Brophy [118]

John Clarkson [JR(?]

Fan Craven [EAC]

John Doran {JD]

Paul Forster [P

Robert Goldsack [R]G

Brian Gunn [BN G

Forich Lassak [FVT.]

David Lea [DIL]

Brendan Lepschi [BJLL]

Maurice MceDonald [ MM

Jock Morse [G]N]

John Neldner [V
Some samples have =S™ numbers.
T'hese refer to Austrabian "Tree Sceed
Centre numbers, NI Rd refers to
National Development road.
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