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(e) Series Terminaliptera, (f) Series Inclusae,
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The volatile leaf oils of Eucalyptus ‘Species R’, E. ‘Species Q’, E. socialis F. Muell. ex Miq., E. ‘Species O’, E.
wyolensis Boomsma, E. glomerosa Brooker & Hopper, E. leptopoda Benth. subsp. elevata K. D. Hill & L. A. S.
Johnson, E. effusa Brooker subsp. effusa, E. effusa Brooker subsp. exsul L. A. S. Johnson & K. D. Hill, E. cosmo-
phylla F. Muell., E. longifolia Link, E. paludicola D. Nicolle, E. calophylla R. Br. ex Lindley, E. haematoxylon
Maiden, E. ficifolia F. Muell., E. diversicolor F. Muell., E. cladocalyx F. Muell. and E. gomphocephala DC., iso-
lated by vacuum distillation, were analysed by GC and by GC-MS. Many species contained a-pinene
(0.2-31.1%), B-pinene (0-12.5%), 1,8-cineole (0.2-76.8%), p-cymene (0-20.8%), aromadendrene (0-13.6%),
bicyclogermacrene (0-43.4%) and spathulenol (0.1-15.2%) as principal leaf oil components: all species contained
torquatone.
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lyptus ‘Species O”;  Eucalyptus wyolensis Boomsma; Eucalyptus glomerosa Brooker & Hopper;
Eucalyptus leptopoda Benth. subsp. elevata K. D. Hill & L. A. S. Johnson; Eucalyptus effusa
Brooker subsp. effusa; Eucalyptus effusa Brooker subsp. exsul L. A. S. Johnson & K. D. Hill;
Eucalyptus cosmophylla F. Muell; Eucalyptus longifolia Link; Eucalyptus paludicola D.
Nicolle; Eucalyptus calophylla R. Br. ex Lindley; Eucalyptus haematoxylon Maiden; Eucalyp-
tus ficifolia F. Muell.; Eucalyptus diversicolor F. Muell.; Eucalyptus cladocalyx F. Muell,;
Eucalyptus gomphocephala DC.; Myrtaceae; leaf essential oil composition; torquatone; mono-
and sesquiterpenoids; GC-MS

INTRODUCTION from Series Contortae Blakely; three from Series

Incognitae Nicolle; three from Series Termi-

Continuing our investigation of indigenous Aus- naliptera Maiden; and one each from Series
tralian eucalypts' we have examined the leaf oils Inclusae (Benth.) Chippendale, Series Micro-
of eighteen species; five from Series Subulatae corythae Blakely, and Series Cornutae Blakely
Blakely; two from Series Curviptera Maiden; two  (see classification system, Flora of Australia®).
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Locations of all species which are native to
south-western and southern Australia, are listed
in Table 1. A more detailed description of the
occurrence of these eucalypts has been given
elsewhere.”

To our knowledge, analyses of the oils of E.
cosmophylla,' E. calophylla,' E. longifolia,*>® E.
ficifolia,”® E. diversicolor**® E. cladocalyx,*® E.
gomphocephala*®'® and E. leptopoda' have been
published previously.

EXPERIMENTAL

Samples of clean, mature leaves were picked
from single trees and, after freezing with liquid
nitrogen, were reduced to a fine powder using
a stainless steel Waring Blender (Model No.
SS§110). This procedure was necessary to rupture
the oil glands. The dry powder was then vacuum-
distilled so that the leaf oil condensed on to a
gold-plated copper rod maintained at approxi-
mately —75°C. Complete details of this proce-
dure have been published previously.”? All oils
obtained were colourless to pale yellow and
lighter than water. Table 1 lists the oil yields
(wt%, dry weight) for the 20 species studied.
Analytical gas chromatography (GC) was
carried out on a Shimadzu GC6 AMP gas chro-
matograph. A glass SCOT column of SP1000 (85
m X 0.5 mm) which was programmed from 65°C
t0 225°C at 3°C/min was used with helium carrier
gas. The GC integrations of the peaks were per-
formed on a SMAD electronic integrator. GC
analyses were also performed with a HP5890
Series II unit operated in conjunction with a
HP3396 Series II integrator. The ‘on-column’
injection technique was used with a SGE BP20
capillary column of 25 m X 0.33 mm i.d., and film
thickness 0.5 pm. The carrier gas was hydrogen
with an inlet pressure of 25 kPa: the flow rate
was 2.0 cm*/min. The oven was programmed to
rise from 80°C to 220°C at 5°C min, and the inlet
temperature set to 83°C and increased at the
same rate as the column. Using these conditions
and a 1.0 pl sample of 0.4% solution of oil in
purified dry diethyl ether, essentially all the com-
ponents were recorded by the integrator in 31
minutes. GC-MS was performed on a VG Quat-
tro mass spectrometer operating at 70 eV ioniza-
tion energy. The GC column in this case was a
DB-Wax (60 m X 0.32 mm). Compounds were
identified by their GC retention indices to known

compounds and by comparison of their mass
spectra either with known compounds or pub-
lished spectra.'>"

Only five of the species (E. ‘Species R’, E.
socialis, E. ‘Species O’, E. haematoxylon and E.
gomphocephala) were analysed with GC-MS.
The oil components of the rest were identified
using normalized retention times. For this pur-
pose the column was calibrated by assuming
times for three markers, 1,8-cineole, octadecane
(OD, added to the ether) and torquatone. The
raw retention times were first normalized to 525 s
for OD, and times before and after OD adjusted
by assuming linearity and using 99 s for cineole
and 997 s for torquatone. Torquatone was found
to be present in all oil samples; when this was not
the case a sufficient amount was added to the
oil solution to obtain that reference point. The
normalized retention times of the column were
identified with oil components analysed previ-
ously by GC-MS for over 75 Eucalyptus sPecies:
some of these results have been published.

All GC analyses were performed in duplicate
and the retention times and percentage com-
positions of each component averaged. Duplicate
times were discarded if they differed by more
than 1 second. Components which contributed
less than 0.06% to the final analyses were not
considered (an arbitrary but practical decision).

RESULTS AND DISCUSSION

Freshly isolated oils obtained by vacuum distilla-
tion of powdered leaves from single trees were
analysed by GC and by GC-MS. The results for
the 18 species are listed in Table 2; only those
components with concentrations greater than
0.05% are reported. The principal components in
the oils were the monoterpenes o-pinene
(0.2-31.1%), B-pinene (0-12.5%), limonene
(0-2.2%), 1,8-cineole (0.2-76.8%) and p-cymene
(0-20.8%). Apart from 128-cineole, the main
oxygenated monoterpenes detected were trans-
pinocarveol (0-17.9%), a-terpineol (0-10.5%)
and pinocarvone (0-6.2%).

The principal sesquiterpenes encountered in
these species were aromadendrene (0-13.6%),
allo-aromadendrene (0-2.8%) and bicyclogerma-
crene (0-43.4%), and the related alcohols, globu-
lol (0.2-6.6%), viridiflorol (0.2-5.6%) and
spathulenol (0.1-15.2%), as well as y-eudesmol
(0-2.4%), a-eudesmol (0-2.0%) and B-eudesmol
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Table 1. Oil yields from several Eucalyptus species: Series (a) Subulatae, (b)
Curviptera, (c) Contortae, (d) Incognitae, (¢) Terminaliptera, (f) Inclusae, (g) Micro-
corythae, (h) Cornutae

Species and locality” Oil yield
(wt%, dry weight)
Series Subulatae Blakely
Eucalyptus ‘Species R™* 3
S27°31' 42"/E 114° 36’ 21"
E. ‘Species Q¢ 3.03
S 34°23' 44"/E 118° 44’ 13"
E. socialis F. Muell, ex. Miq.* 220
Roseworthy, South Australia
E. ‘Species O™« 1.88
S 28° 06’ 04"/E 124° 12’ 45"
E. wyolensis Boomsma® 1.36
$29°20' 07"/E 130° 13’ 15"
Series Curviptera Maiden
E. glomerosa Brooker & Hopper’® 2.19
S 28°52' 56"/E 130° 27’ 43"
E. leptopoda Benth. subsp. elevata K.D. Hill & L.A S. Johnson® 207
$28°29' 20"/E 128° 11’ 03"
Series Contortae Blakely
E. effusa Brooker subsp. effusa 0.24
Currency Creek Aboretum, South Australia
E. effusa Brooker subsp. exsul L.A.S. Johnson & K.D. Hill 1.28
$28°38' 15"/E 118°47' 40"
Series Incognitae D. Nicolle
E. cosmophylia F. Muell.” 0.22
Fleurieu Peninsula, South Australia
E. longifolia Link 0.58
Waite Arboretum, South Australia
E. paludicola D. Nicolle® 0.20
S 35°22'/E 148° 40’
Series Terminaliptera Maiden
E. calophylla R. Br. ex Lindley tr
Waite Arboretum, South Australia
E. haematoxylon Maiden 0.15
Highgate, South Australia
E. ficifolia F. Muell. tr

Willunga Hill, South Australia

Series Inclusae (Benth.) Chippendale
E. diversicolor F. Muell. TR

Currency Creek Arboretum, South Australia tr
Series Microocorythae Blakely
E. cladocalyx F. Muell. tr
Waite Arboretum, South Australia
Series Cornutae Blakely
E. gomphocephala DC. tr

Waite Arboretum, South Australia

“The specimens for these species were authenticated by Mr M.1.H. Brooker,
Australian National Herbarium, or Dean Nicolle, Currency Creek Arboretum, South
Australia.

*Botanical voucher specimens have been deposited at the South Australian Herbar-
ium by Dean Nicolle, who collected the leaves for these species.

“For a description of these three species, see reference 3.
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Table 2. Compounds identified and their percentage occurrence (>0.05%) in the leaf oils of the Eucalyptus species”
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Series Subulatae Curviptera Contortae Incognitae
| a-Pinene 736 11.00 9.14 31.07 724 322 1.27 7.71 415 355 066 098
2 a-Fenchene - - - - - - - - 0.06 - - -
3 Camphene - - - 0.07 - - - - 0.16 0.12 - -
4 B-Pinene 043 050 1246 105 040 009 - 0.16 - 0.52 - 0.19
S Sabinene - 0.13 0.88 - - - - - - - - -
6 Myrcene 026 048 062 012 069 - - 1.31 0.06 - - -
7 a-Phellandrene 0.49 0.25 - - 2.08 - - - 0.06 - 0.11 -
8 Isobutyl isovalerate - - - - 0.17 - - 0.06 - - - -
9 Limonene 044 086 1.43 1.81 0.66 - - 129 0.86 1.32 112 217
10 1,8-Cineole 10.15 247 515 1635 1196 6195 7683 3089 7075 S51.05 2605 2845
11 y-Terpinene 0.06 - - 0.22 - - - - - - 034 035
12 B-trans-Ocimene - - - 0.07 - - - - - 0.12 - -
13 p-Cymene 027 1682 2081 1.33 5.14 1.67 1.14 7.02 1.14 145 1898 427
14 Terpinolene - - - - 0.17 0.06 - - - 0.07 - -
15 Isoamyl isovalerate - - - 0.06 - - - 0.09 0.69 - 0.08 0.08
16 a,p-Dimethylstyrene - - - - - ~ - - - 008 012 012
17 3-Elemene - 0.20 - - ~ - - - - - - -
18 a-Cubebene 0.24 - - - 0.23 ~ - - 0.08 - 007 024
19 Bicycloelemene 0.13 - - - 0.16 - - - - - ~ 0.07
20 a-Copaene 0.13 0.92 - 0.39 007 009 008 - - - 008 012
21 a-Campholenic - - 0.23 0.20 - ~ - 0.70 - - - -
aldehyde
22 a-Gurjunene 090 035 - - 0.60 ~ - 0.35 0.07 - 006 015
23 B-Cubebene - 0.24 - - - - - ~ - - - -
24 Linalol - 0.09 - - - - - 0.06 - - - -
25 trans-p-Menth-2-en- - - 021 - 021 ~ - 026 - - - -
1-ol
26 Camphor - 0.06 - - - - - - - - - -
27 Pinocarvone 0.40 - 1.42 619 019 536 3.30 - 176  1.06 - 0.16
28 Cygacetate (C,(H;O) - - - - - ~ - ~ - - - -
29 Fenchol - - 0.37 - - 0.11 014 010 080 166 - -
30 B-Elemene 052 008 - - 0.48 - - - - - - -
31 B-Gurjunene - - - 0.17 - - - - 006 027 030 063
32 B-Caryophyliene 5.03 7.49 0.83 0.13 0.45 - - 7.61 - 0.19 - 0.85
33 Terpinen-4-ol - 0.94 1.46 - 3.34 - - 2.29 1.48 - - -
34 Aromadendrene 5.14 - - 6.28 0.66 2.30 035 0.68 - 559 1363 1234
35 a-Bulnesene 034 006 - 0.19 0.24 - - 0.06 - 022 038 058
36 cis-p-Menth-2-en-1-0l - 0.07 0.22 0.10 - - - - - 008 0.18 -
37 Myrtenal - - 1.03 0.15 - 030 036 - - 0.24 - -
38 allo-Aromadendrene 2.33 1.15 1.05 0.75 232 049 - 0.87 034 1.51 271 2,63
39 rrans-Pinocarveol 110 018 187 1153 027 1034  6.03 100 705 474 - -
40 Humulene - 0.96 - - - 0.20 - - - 032 019 019
41 5-Terpineol - 0.16 - 029 - - 0.39 - 0.25 - - -
42 cis-Piperitol - 0.24 - 0.10 - - - - - - 050 0.6
43 Cryptone - - 455 - 0.23 0.14 0.17 - - - - -
44 Neral - 016 007 - - - - - - 019 026 053
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Series Subulatae Curviptera Contortae Incognitae
45 Viridiflorene 3.01 023 - - 2.99 - - 030 012 - - -
46 a-Terpineol - - 0.16 093 - - - 033 020 370 117 1034
47 Borneol - - 0.11 021 - 0.11 - 009 092 130 - 023
48 Verbenone 1.14 051 059 007 - 027 043 033 - - - 0.08
49 B-Selinene 045 008 - 053 021 - - 007 007 020 034 046
50 «-Selinene 022 0.34 - 0.18 0.26 - - 0.40 - - 009 0.29
51 A Muurolene - - - 020 012 035 014 - 032 078 008 027
52 Piperitone - - 032 009 - 018 006 - 022 - 0.11 -
53 Bicyclogermacrene  43.39 292 - - 5.36 - - 1.58 - 0.39 - 0.26
54 Carvone - - 027 013 - 028 0.19 - 018 018 007 0.14
S5 trans-Piperitol - - 016 020 018 - - 024 - 012 0.14 -
56 3-Cadinene 058 254 010 020 - - - 249 007 020 027 049
57 y-Cadinene 0.52 0.15 - - - - - - - - - -
58 Cuminol - - 0.50 - - - - ~ - - - -
59 Myrtenol - - 1.00 033 - 040 040 017 023 118 - -
60 Cadina-1,4-diene - - - - 0.07 - - - - - - -
61 trans-p-Mentha- 0.10 - - 0.45 - 052 048 016 061 152 048 041
1(7),8-dien-2-0l
62 Calamenene - 1.58 0.21 - - - - 1.20 - - - -
63 trans-p-Mentha- - 007 036 030 - 027 025 - 008 041 014 010
1,8-dien-6-ol
64 p-Cymen-8-ol - - 070 0.15 016 038 039 010 - 020 024 015
65 cis-p-Mentha- - - - - - - - - - 0.12 - 0.06
1,8-dien-6-0l
66 cis-p-Mentha- 0.09 - - - - - 026 012 068 165 048 044
1(7).8-dien-2-ol
67 Calacorene - - - - - - - 0.20 - - - 0.09
68 Palustrol 035 0.16 - 010 068 012 007 014 008 015 720 0¥
69 Caryophyllene oxide 0.08 4.14  6.03 - - - - 3.06 - 009 006 018
70 B-Phenylethyl - 024 021 - 0.10 - - 0.09 - 0.08 - 0.19
proprionate
71 C,sHyO 037 018 025 007 08 013 - 0.39 - 018 030 035
72 CsHyO 034 015 009 04 028 033 011 017 029 060 107 135
73 CisHyO 036 048 025 010 081 0.11 - 0.32 - 015 035 030
74 C;sHO - 044 068 - 0.20 - - 0.26 - - - 0.70
75 CisHy,sO 0.89 0.34 - 0.07 237 0.19 0.09 0.25 0.12 0.26 0.31 0.78
76 CisHyO - 0.46 - - 0.11 - - - - - 0.10 -
77 CisHyO - - - - - - - - - - - -
78 Globulol 224 1.82 017 139 468 1.84 048 1.80 128 309 602 6.63
79 Virifiorol 2.28 120 022 046 561 065 030 066 021 08 154 186
80 Guaiol 016 0.10 - 0.11 044 008 - - - 012 015 020
81 CsH,;O 073 033 - 0.20 165 020 009 047 015 042 065 110
82 CsHxO 099 035 049 019 230 025 016 029 013 047 069 159
83 Spathulenol 122 1463 952 015 1519 031 010 623 026 092 097 111
84 C;H,,0 - - - 0.06 - - - - - 0.11 ~ 0.12
85 T-Cadinol 0.08 - - - - - - - - - - -
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Table 2. (Continued)
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Series Subulatae Curviptera Contortae Incognitae
86 y-Eudesmol - 0.06 - 047 015 - - 0.07 - 0.07 - -
87 T-Muurolol 0.09 - - - - - - - - - - -
88 C;sHyO - 2.81 - - - - - 0.27 - - - 0.11
89 C;HxO - 0.71 - - - 010 014 - - 028 019 024
90 a-Eudesmol 015 038 - 1.1 057 010 010 040 013 049 131 064
91 B-Eudesmol 0.89 057 - in 032 073 036 042 008 051 045 073
92 C\sH0O - 0.24 - - - - - 0.11 - - - -
93 C;sHxO 012 027 - 009 052 009 007 021 006 011 019 054
94 Farnesyl acetate - - 0.07 - - - - - - - - -
95 Component A* - - - 0.19 - - - - - - - 0.30
96 Isobicyclogermacral - - 0.23 - - - - - - 0.18 - -
97 E,E-Farnesol - - 0.16 - - - - - - - - -
98 Component B* - - - 013 - - - 0.06 - - - -
99 Torquatone tr. tr. 0.15 260 029 043 039 0.63 017 039 030 031

Total Percentages 96.1 838 815 942 842 947 951 86.9 9.4 952 887 917

*See Part IX"® of this series for tentative structures.
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Series Terminaliptera Inclusae Microcorythae ~ Cornutae
1 a-Pinene 9.49 17.28 1.03 5.31 0.16 0.69
2 a-Fenchene - - - ~ - -
3 Camphene - - - 0.12 - 0.08
4 B-Pinene - - 1.79 0.06 - -
S Sabinene - 0.19 - - - _
6 Myrcene - - 0.79 - - _
7 a-Phellandrene - - - - - _
8 Isobutyl isovalerate - 0.13 - - - -
9 Limonene 1.36 119 041 1.10 0.78

10 1,8-Cineole 0.81 0.54 0.17 17.99 0.79 1.53
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Table 2. (Continued)
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Series Terminaliptera Inclusae Microcorythae =~ Cornutae
11 vy-Terpinene 12.14 16.37 - - - 0.07
12 B-trans-Ocimene - - - - - -
13 p-Cymene 142 127 - 0.74 5.30 047
14 Terpinolene 0.27 0.46 - - - 047
15 Isoamyl isovalerate - - - 0.57 - 0.14
16 a,p-Dimethylstyrene - - - 0.11 -~ -
17 8-Elemene - - 0.06 0.08 - 0.25
18 a-Cubebene 0.17 0.06 0.28 - - -
19 Bicycloelemene 0.06 - 0.09 - - -
20 a-Copaene - 0.06 0.17 0.26 0.11 0.07
21 a-Campholenic aldehyde 0.09 - - 0.09 0.15 0.40
22 a-Gurjunene 1.25 0.76 1.16 - - 0.22
23 B-Cubebene - - - - - -
24 Linalol - - - - 0.07 -
25 trans-p-Menth-2-en-1-ol - - - - - -
26 Camphor - - - - 0.15 -
27 Pinocarvone - - 0.09 413 0.68 1.94
28 C;p acetate (C,oH;50) - 1.28 - - - -
29 Fenchol - - - 2.80 0.18 0.37
30 B-Elemene - - 0.17 - 0.17 -
31 B-Gurjunene 0.06 - 0.07 - - -
32 B-Caryophyllene 378 1.85 127 0.16 0.59 0.79
33 Terpinen-4-ol 1.30 1.38 1.00 0.07 0.48 -
34 Aromadendrene 3.26 1.16 6.19 0.26 1.62 283
35 a-Bulnesene 0.70 0.26 1.09 - - 0.12
36 cis-p-Menth-2-en-1-0l - - - - 027 -
37 Myrtenal - - 0.32 0.09 0.25 -
38 allo-Aromadendrene 1.44 0.71 277 0.44 0.87 1.02
39 trans-Pinocarveol - 0.09 0.77 17.86 1.55 725
40 Humulene - - - 0.13 - 0.14
41 8-Terpineol - - - - - -
42 cis-Piperitol - - - ~ 125 -
43 Cryptone - - - - 3.63 0.32
44 Neral 0.65 0.48 0.83 0.07 - i
45 Viridiflorene 1.16 0.42 3.04 - 0.24 -
46 a-Terpineol 0.94 0.65 - 10.54 0.10 402
47 Borneol 0.11 - 0.09 346 - 0.60
48 Verbenone - - - - 0.50 -
49 B-Selinene 034 0.13 048 - 0.18 0.19
50 a-Selinene 0.74 0.29 0.88 - 0.10 -
51 A Muurolene - 0.31 - 1.04 - -
52 Piperitone - 0.97 - - - 0.97
53 Bicyclogermacrene 2.33 - 42.78 0.21 3.84 -
54 Carvone - 0.07 - - - 8.95
S5 trans-Piperitol 0.19 0.08 - - 0.16 -
56 8-Cadinene 0.69 0.66 3.07 0.18 0.26 1.53
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Table 2. (Continued)
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Series Terminaliptera Inclusae Microcorythae ~ Cornutae
57 y-Cadinene - 0.08 0.60 0.24 - -
58 Cuminol - - - - - -
59 Myrtenol - - - 038 031 -
60 Cadina-1,4-diene 0.18 0.06 0.07 - - -
61 trans-p-Mentha-1(7).8-dien-2-0l - - - 1.65 0.28 -
62 Calamenene - - 0.50 0.12 0.18 -
63 trans-p-Mentha-1,8-dien-6-ol - - - 0.65 0.50 0.53
64 p-Cymen-8-ol 0.18 - 0.07 0.28 1.78 1.51
65 cis-p-Mentha-1,8-dien-6-ol - - - 0.18 - -
66 cis-p-Mentha-1(7),8-dien-2-ol - - - 2.09 0.15 0.40
67 Calacorene - - - 0.12 - 0.14
68 Palustrol 0.20 0.10 0.25 0.08 0.73 1.53
69 Caryophyllene oxide 0.11 - 0.23 017 13.69 1.77
70 B-Phenylethyl proprionate - 0.20 0.07 0.20 041 0.13
71 C;sHxO 0.15 - 0.10 0.13 0.37 0.19
72 CisHpO 0.32 0.18 0.34 - 0.41 0.95
73 CisHpO 0.28 021 0.33 0.12 113 0.93
74 CysH,,0 1.10 0.52 - - 0.27 0.38
75 CisHpxO 0.19 0.40 - 0.07 0.30 040
76 CisHyO - 0.07 0.39 - - -
77 C[;Hz(,o - - - - 0-52 -
78 Globulol 6.57 4.90 1.74 0.70 3.80 5.88
79 Viriflorol 0.49 0.21 0.79 031 1.49 1.50
80 Guaiol 0.14 0.14 0.77 0.08 0.21 0.15
81 C,sH,O 0.42 0.17 0.32 - 172 0.87
82 C,sHO 049 0.16 0.56 021 0.47 1.14
83 Spathulenol 0.68 0.50 339 1.86 10.30 432
84 C,sH,,O0 - - 111 - 0.55 0.20
85 T-Cadinol ~ - - - - -
86 y-Eudesmol 0.58 0.28 0.32 0.20 2.44 0.88
87 T-Muurolo} - - - - - -
88 CisHxO - - - - - -
89 CsH,O - - 0.14 - 0.39 0.22
90 a-Eudesmol 1.39 18 3} 1.07 0.44 1.86 1.99
91 B-Eudesmol 1.98 1.14 1.40 2.61 4.33 4.24
92 C|5H250 - - _ - — _
93 C;sH,,0 - - 0.11 0.15 0.28 0.52
94 Farnesyl acetate 5.02 381 - - 0.36 -
95 Component A* 0.23 0.24 0.10 0.25 - 0.27
96 Isobicyclogermacral - - - - 0.90 -
97 E.E-Farnesol 21.25 27.76 0.24 - 1.41 -
98 Component B* - - 0.10 0.18 - 0.75
99 Torquatone 1.04 2.24 2.00 1.85 5.75 6.35

Total Percentages 87.2 91.9 879 82.7 80.9 76.6
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(0-4.3%). The aromatic ketone torquatone was
detected (tr-6.4%) in all of the 18 species.

Our oil analyses agreed, when comparison was
possible, with those of some previous workers*’
but not with others:>**" in general many more
components were identified.

The appearance of 34% of benzaldehyde
reported by Dellacassa et al® in the oil of E.
cladocalyx indicates the problems of using
hydrodistillation. The leaves of E. cladocalyx
contain'® large amounts of a glycoside of the
cyanohydrin of benzaldehyde which in aqueous
solution hydrolyses to yield benzaldehyde,
hydrogen cyanide and glucose. Somewhat similar
problems were experienced by Koedam and
Looman'” when distilling oil from the leaves of
Juniperus sabina. In their study they were able to
show that, depending on the pH, sabinene
decomposed into mixtures of a-terpinene, y-ter-
pinene, terpinolene and terpinen-4-ol.
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