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Notes on Minor Oils.
— Leaf oil of Backhousia citriodora F. Muell.

(N.B. Some material updated from monograph in Natural Aromatic Materials
— Odours & Origins by Tony Burfield (2000) pub AIA Tampa).

Synonyms
Lemon myrtle; lemon scented myrtle; lemon scented ironwood.

Distribution.

Backhousia is a small genus of 6 or 7 spp. named after a British botanist, James
Backhouse (1794 — 1869) and which is mainly found in parts of Queensland &
the New South Wales coast in Australia, especially the coastal rainforest area
from Brisbane to Mackay. The essential oil of Backhousia citriodora is steam
distilled from the fragrant, shiny, lanceolate leaves of the fast growing evergreen
tree Backhousia citriodora F. Muell., which, under perfect conditions, can grow
to 20 to 30m., but is rarely seen above 5m. when cultivated. Doran (2001) reports
its natural occurrence more specifically in the Sunshine Coast vicinity of
Eumundi, Macoochydore, Noosa and Woondum in the ranges of Miriam Vale, in
the Mackay/Whitsunday/Townsville region and near Herberton. Doran (2001)
further describes the reduction of the population size for land clearing for
agriculture and land development, and in whole tree harvesting for leaf oils. State
Forest or National Park populations are described as ‘well protected’. B. citriodra
is also now found in locations in South Africa, USA and Europe. Doran J.C.
(2001) further describes the search and rediscovery of the L-citronellal
chemotype of the tree, following the changes to the natural habitats of trees
brought about by creeping urbanisation, the clearance of land for agricultural
purposes and the action of logging companies. The same author describes oils
produced in the year 1999 from 3 individual trees giving oils containing 85-89%
citronellal and 6-9% isopulegol isomers.

Composition.
Leaves for distillation were originally gathered from the wild, but the species has

been cultivated on a small scale since 1991 (the trees can be coppiced to assist
leaf-gathering); the pale yellow to yellow coloured essential oil yield is 0.7% to
1.0%, although modern steam stills may give yields in excess of 3.5%. The oll
was was first described commercially by Schimmel and Co. in 1888, and a



monograph on the oil appears in Arctander. The composition of the leaf oil is 90-
95% citral, with some variable presence of citronellal, myrcene, methyl
heptenone, linalol, and o- and B-cyclocitrals. Fergeus (2000) disputes the
presence of cyclocitrals and notes the presence of cis- and trans- isocitral, trans-
isogeranial and exo-isocitral. The oil was formerly used as a source of citral for
ionone production, but it was unable to compete on cost with citral ex lemongrass
oil. The introduction of citral ex Litsea cubeba oil has given additional
competition, but now there is a small market for the oil in its own right following
its re-cultivation in Australia in the 1990’s.
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Odour Characteristics

In a review of the leaf oils of the genus Backhousia, Brophy (1995) describes 2
chemotypes for B. citriodora, one predominating in citral, the other predominating
in laevo-citronellal. The odour of the citral chemotype is fresh lemoney, with a
hint of lime. It is delicate and pleasant. The odour is distinct from the lemon
impression of lemongrass oil, being much cleaner and uncoloured with grassy
and oily notes, and free from dry leathery notes associated with mature
lemongrass oil. The dry-out is disappointing, being faint-lemon and slightly dirty.
It was used at one time in soap perfumery to attain a sweet citrus note (gives
surprisingly fresh lemon notes to citrus soap perfumes- TB).

Regqulatory.
Backhousia citriodora leaf extract CAS No: 84775-80-4; EINECS No: 283-909-7.

Hazard symbol Xi - Irritant
R- and S-phrases R38-43; S24/25-37.

Backhousia citriodora oil is a pleasant enough high-citral containing oil produced
in Australia, which is a useful ingredient in perfumery / natural perfumery. Some
unfortunate instances of adulteration have occurred recently, prompting the
responsible officials in Standards Australia to consider adjusting the existing
Australian Standard (AS 4941 — 2001) to prevent further occurrences of
adulteration, In spite of objections, the committee have drawn up a standard for
B, citriodora oil with a citral content of over 90%, a figure that many growers and
distillers cannot achieve. In our opinion this makes adulteration more likely, so
that B. citriodora essential oils pass the standard. Cropwatch’s advice is to ignore
the Australian standard if you are looking to purchase an authentic B. citriodora
oil.

The 22nd meeting of the Complementary Medicines Evaluation Committee
(CMEC) of 25th Aug 2000 recommended to the Therapeutic Goods
Administration (TGA) of the Australian Government that Backhousia citriodora



leaf oil at a concentration not exceeding 1% (w/w) is suitable for use in listable
therapeutic goods for topical use (Iltem 6.2 Recommendation 22.4).
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chapter on Exploitation which is perhaps from the reviewers point of view, is
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3.2, 2.2 and 1.8, respectively, when sampled in November 1996. The same trees
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proved to be the most sensitive of the bacteria tested against the solvent extracts
with all extracts displaying activity ranging from 125 to 7.8 pg ml-1, while E. coli
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sulfophenyl)-2H-tetrazolium) cytotoxicity assay was performed. In vitro
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effect against human cell lines: HepG2 (a hepatocarcinoma-derived cell line); F1-
73 (a fibroblast cell line derived from normal skin) and primary cell cultures of
human skin fibroblasts. Cytotoxicity 1C50 (50% inhibitory concentration) values
ranged from 0.008 to 0.014% (w/v) at 4 h to 0.003-0.012% (w/v) at 24 h of
exposure. The no-observed-adverse-effect level (NOAEL) for lemon myrtle oil
was calculated as 0.5 mg/lI at 24 h exposure and the RfD (reference dose) was
determined as 0.01 mg/l. A product containing 1% lemon myrtle oil was found to
be low in toxicity and could potentially be used in the formulation of topical
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H armigera. Based on the results of the choice feeding assays, the most effective
extracts of each plant were hexane for A. australis (Also=13.5 ~g/cm2), benzene
for T diversifolia (Also=43.5 ~g/cm2) and benzene for L. camara (Also=99.7
~g/cm2). For the three essential oils tested, only the essential oil of B. citriodora
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Backhousia citriodora is a commercially valuable Australian woody species that
has a reputation for being recalcitrant in forming adventitious roots from cuttings.
A study was carried out to determine whether maturation and plant genotype
influenced rooting. It also tried to establish whether genotypic differences in
rooting ability were related to characteristics of the cutting material. The rooting
of cuttings in B. citriodora declines after maturation and is strongly influenced by
genotype. The cutting characteristics of actively growing axillary buds, wide
stems and mature leaves are associated with rooting and survival but not related
to genotype. Furthermore, the 8-24 weeks required by B. citriodora to form roots
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temperatures in winter and an adequate supply of water, B. citriodora cuttings
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Kibbler H., Williams C.M., Williams R.R. & Johnston M.E. (2002) J of ? "Inhibition
of adventitious rooting In Backhousia citriodora F. Muell. cuttings correlate with
the concentration of essential oil." Summary. Backhousia citriodora is typical of
the many commercially valuable woody Australian Myrtaceae species that are
recalcitrant in forming adventitious roots from cuttings after maturation. A series
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example lemon (Citrus limon), lemongrass (Cymbopogon citratus and
Cymbopogon flexuosus), citronella (Cymbopogon nardus L.--Ceylon type and
Cymbopogon winterianus--Java type), Litsea cubeba, Lippia citriodora, lemon
myrtle (Backhousia citriodora), lemon gum (Eucalyptus citriodora), and,
especially, precious lemon balm oil (Melissa officinalis L.). lIsotope data
(delta13C(PDB) and delta2H(V-SMOW)) for citral (neral + geranial) and
citronellal from on-line GC-C/Py-IRMS and chiral data for citronellal in these
essential oils are reported. The possibility of using these data to determine the
origin of these essential oils and to detect adulteration is discussed. Principal-
components analysis (PCA) of specific compounds in two essential oils of
lemongrass and Litsea cubeba was performed as a practical statistical method
for distinguishing between these two types of oil.

Pengelly A. (1991) "Antimicrobial activity of lemon myrtle and tea tree oils." Aust
J of Medical Herbalism 3(3). Abstract. The composition of the tea tree (Melaleuca
alternifolia) and lemon myrtle (Backhousia citriodora) essential oils was analysed
by chiral phase GC-mS. Lemon myrtle oil contained over 96% citral made up of
isomers of neral and geranial, while tea tree oil consisted of 42.8% terpinen-4-ol
and <5% 1-8 cineol. When tested against pathogenic organisms, such as
Candida albicans, Escherichia coli, Staphylococcus aureus and Pseudomonas
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aeruginosa, lemon myrtle oil showed minimum inhibitory concentration (MIC)
values similar to citral, while values for tea tree oil were higher. When varying
blends of lemon myrtle and tea tree oils were tested, the blends with higher
percentages of lemon myrtle oil consistently presented lower MIC values. In the
case of the highly resistant strain P. aeruginosa, MIC values were very high
compared to other organisms - 2% for lemon myrtle oil and citral, while it was
resistant to tea tree oil at 10%, the maximum concentration applied. MTC
cytotoxicity assay using human skin cell lines, skin fibroblasts and a liver-derived
cell line showed that pure lemon myrtle oil and citral were very toxic, whereas
pure tea tree oil was moderately toxic. A 1% lemon myrtle oil product was
considerably less toxic, comparable to aspirin used as a baseline standard. From
a combination of the data gathered with extrapolations of toxicity studies
(including LDsg values) for citral, the no observed adverse effect level (NOAEL)
was calculated at 0.5 mg/litre at a 24-h exposure, and reference dose (Rfd) was
estimated at 0.01 mg/litre. It is concluded that a 1% solution of lemon myrtle oil
used in a topical antimicrobial product would be low in toxicity.

Southwell I.A., Russell M.F. & Smith R.L. (2001) "Chemical composition of some
novel aromatic oils from the Australian flora." ISHS Acta Horticulturae 597:
International Conference on Medicinal and Aromatic Plants (Part Il) Abstract. The
leaves of Backhousia citriodora, B. anisata, Darwinia citriodora, Acacia
nuperrima ssp. cassitera and Prostanthera staurophylla were steam distilled and
their essential oils isolated and examined by GC and GCMS to determine their
chemical composition. Backhousia citriodora and B. anisata were confirmed as
being rich in citral and anethole respectively with rare chemical varieties of each
rich in citronellal and methyl chavicol. The chemical and physical characteristics
of these oils indicated that these species were ideal alternative sources of citral,
citronellal, anethole and methyl chavicol type oils. Similar analysis of the
previously unexamined Darwinia citriodora, Acacia nuperrima ssp. cassitera and
Prostanthera staurophylla showed that these species were potential sources of
methyl myrtenate and methyl geranate, kessane and the rare phellandren-8-ol
respectively.

Svoboda K.P. & Greenaway R.l. (2003) "Lemon scented plants." Internat J
Aromatherapy 13(1), 23-32. Abstract. A large number of plant species has
wonderful citrus scent, or just a pleasant hint lemon fragrance. Leaves, flowers,
needles, cones or wood can be the source of original material. Some plants are
old favourites, such as lemon balm (Melissa officinalis), lemon thyme
(Thymusxcitriodorus), lemon mint (Monarda citriodora) and various Citrus
species. This review gives a summary of both established and new species on
the world market, with detailed description of five more unusual representatives
of this group, including the chemicals responsible for the lemon scent.

Taylor R. (1996) “Lemon myrtle: the essential oil.” In Rural Research Spring
1996, 172. Melbourne: CSIRO.

Wilkinson J.M., Hipwell M., Ryan T. & Cavanagh HM. (2003) "Bioactivity of
Backhousia citriodora: antibacterial and antifungal activity." J Agric Food Chem.
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51(1), 76-81. Abstract. Backhousia citriodora products are used as bushfoods
and flavorings and by the aromatherapy industry. The antimicrobial activity of 4
samples of B. citriodora oil, leaf paste, commercial tea (0.2 and 0.02 g/mL), and
hydrosol (aqueous distillate) were tested against 13 bacteria and 8 fungi. Little or
no activity was found to be associated with the leaf tea and hydrosol,
respectively. Leaf paste displayed antimicrobial activity against 7 bacteria
including Clostridium perfringens, Pseudomonas aeruginosa, and a hospital
isolate of methicillin resistant Staphylococcus aureus (MRSA). The 4 essential
oils were found to be effective antibacterial and antifungal agents; however,
variation was apparent between oils that did not correlate with citral content. The
antimicrobial activity of B. citriodora essential oils was found to be greater than
that of citral alone and often superior to Melaleuca alternifolia essential oil. B.
citriodora has significant antimicrobial activity that has potential as an antiseptic
or surface disinfectant or for inclusion in foods as a natural antimicrobial agent.
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