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VOLATILE CONSTITUENTS OF THE LEAVES OF PAKISTANI CUPRESSUS SEMPERVIRENS
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Essential oils obtained from leaves of Cupressus sempervirens L and Thuja orientalis L. by hydrodistillation were analysed
by a combination of capillary gas chromatography and mass spectrometry. The main components of the C. sempervirens
were ¢t-pinene (38.9 %), A’-carene (31.2%), cedrol (6.4 %), 4-terpinylacetate (4.0 %) and B-myrcene (4.0 %), while the
Torientalis L. oil contained o-pinene (40.6 %), B- caryuphyllcnc (6.8%), cedrol (10.7 %), B- l'nyr(,une (3.7 %), R-(+)-

limonene (3.2 %), and alloaromadendrene (7.8 %).
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Introduction

Cupressus sempervirens L. and Thuja orientalis L. belong-
ing to N. O. Coniferales (Nasir and Ali 1972) (Family-
Cupressaceae) are locally known as "Saru and Morepunkh"
respectively. Both are widely grown in Pakistan as ornamental
plants. Young branches and cones of C. sempervirens have
been used as anti-haemorrhoidal, vasoconstrictive, antisceptic,
astringent, toxifuge and anti-rheumatic (Chiej 1984).

Although there are many studies on chemical composition
(Mangoni and Belardini 1964; Natarajan et al 1970; Piovetti
et al 1980; Piovetti et al 1981; Pauly 1983; Kassem er al
1991) and biological activity of leaves, cones and woods of
Cupressaceae plants grown in Pakistan (Meunier ef al 1987),
essential oils of the plants have not been studied yet.

The biological and chemotaxonomic considerations prompted
us to undertake the comprehensive analyses of the volatile
oil of the plant as part of our continuing studies of essential
oils from Pakistani aromatic plants.

The present study deals with the physico-chemical charac-
teristics and chemical composition of essential oils of the
two Cupressaceae plants.

Materials and Methods

Cupressus sempervirens L. and Thuja orientalis leaves were
collected from the premises of PCSIR Laboratories Complex,
Lahore in April 1993. The leaves were subjected to
hydrodistillation using Liken Nickerson apparatus (1964).
The steam distillation of the leaves of C. sempervirens (1.03
kg) and T. orientalis L. (1.445 kg) was continued individually
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for 12 h until there was no significant increase in the volume
of the oil collected. The oils were dried over anhydrous
sodium sulphate, filtered and weighed, to afford the essential
oils of C. sempervirens L. and T. orientalis L. in 0.65 and
0.08 % respectively.

For these essential oils, physico-chemical parameters such
as specific gravity, refractive index (Abbe's) acid value
and ester value were measured according to the standard
procedure (Table 1).

Identification by GC and GC/MS. Gas chromatographic
analyses were conducted on a Schimadzu GC-14 chromato-
graph equipped with a [lame ionization detector fitted with a
25 m x 0.22 mm. (i.d.), WCOT SE-30 fused silica column.
Hydrogen was used as a carrier gas with a flow rate of 26 cm
sec’! a split ratio of 1:100 and a sample size 0.2 uL. The
column temperature was programmed; it was kept constant
at 70°C for 4 min and then elevated upto 220°C with a 4°C
min”' rise under the conditions of detector and injections tem-
peratures of 300°C and 200°C respectively. Percentage com-
position of individual components was calculated on the ba-
sis of peak area using a Schimadzu C-R4A chromatopac elec-
tronic integrator.
Table 1
Physico-chemical characteristics of the essential oils
of Cupressus sempervirens and Thuia orientalis

Parameters C. sempervirens T orientalis
Wt. perml at 18°C 09233 0.9420
Refractive index at 18°C 1.4794 1.4916
Acid value 037 0.92
Ester value 22.37 44.72




Volatile Constituents from C. sempervirens and T. orientalis

The Jeol Model JMS-AXS505H Mass Spectrometer
combined with Hewlett Packard 5890 gas chromatograph
was used for GC/MS analysis. Oil samples were injected
on a WCOT BPS5 fused silica column (5% phenyl, 95
dimethyl siloxane 25 m x 0.22 mm) by using helium as
carrier gas with a split ratio of 1:100. M.S conditions in El
positive mode were: electron energy 70 ev; ionization
current 300 LA ; ionization source temperature, 250°C, inter-
face temperature, 230°C. The column temperature was pro-
grammed; it was kept at 60°C for 4 min and then raised to
220°C with an increase of 6°C min™'. Data acquisition and pro-
cessing were performed by Jeol IMADA 5000 system with
library search system. Components in the soils were identi-
fied by comparison of their retention times with authentic
samples enhancement with standard samples and MS library
search (Table 2).
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Results and Discussion

GC and GC/MS analyses of the C. sempervirens leal oil
afforded sixty well resolved peaks of compounds, of which
thirty five were identified. The oil from 7. orientalis showed
the presence of [ifty three compounds, of which forty one
were identified. The leaf oil of C. sempervirens contained
monoterpenes (84.2 %), oxygenated monoterpenes (7.3 %),
sesquiterpenes (1.1 %) and oxygenated sesquiterpenes
(6.8 %). The leaf oil of T. orientalis showed monoterpenes
(56.4 %) oxygenated monoterpenes (3.3 %) sesquiterpenes
(19.5 %), and oxygenated sesquiterpenes (11.8 %). The
similarity of the four terpenes between the two plants showed
that taxonomically they were in close relation.

o-pinene (38.9 %) and A’-carene (31.2 %) were the major
components as expected from essential oils of most Cupressus

Table 2
Composition of the volatile fractions of Cupressus sempervirens and Thuja orientalis leaves

% in volatile fraction

Compound C.sempervirens Torientalis M/z"
tricyclene tr tr 93,136,121,79,105.41
o-thujene tr tr 93,136,77.119,41,65
o-pinene 389 406 93.92,3941,77,121
camphene 1.6 0.8 93,79,121,136,107,41
sabinene 0.6 1.3 93,77.136.119.41,69
seudolimonenc 1.4 = 93,69,41,136,79,121
B-myrcene 3.1 3.7 93,69,41,136,79,53
Al-carene 31.2 2.6 93,79.77.121,136,105
+-sylvestrene 0.9 tr 93,68,119,79,136,107
isoterpinolene 35 tr 121.93,136,79,105,41
m-cymene - 0.3 119,91,136,39.41,65
p-cymene tr - 119,134,41,32,77,105
R-(+)-limonene 2.3 3.2 68,93,136.79,121,107
B-terpinene 04 tr 93,136,121,77.43,53
Y-terpinene - 0.8 93,91.119,136,77.39
terpinolene - 04 93,121,13641,39.27
alloocimene - 3.1 121,136,105,91,93,79
ocimene - tr 93,119,136,41,79,105
linalyl propionate tr - 93,41,69,121,136,80
fenchol tr - 81,41,71,93,121,53
4-terpineol 1.1 - 93,71,119,105,136,77
o-terpineol 0.7 0.4 93,136,121,59,68,81
o-terpinyl acetate 1.0 1.0 93,136,121,68,79,43
B-terpinyl acetate - 1.3 68.93.41,136,121,107
p-tert. butylanisole - tr 149,164.119.91,134,105

o-bornyl acetate tr
dihydrocarveol 0.5
4-terpinylacetate 4.0

- 95,136,121,43,80,108
- 93,121,136,68.43,107
- 93.136,121,68,43,79

Contd.....
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Table 2 Cont'd.....

B-bourbonene tr
o-cedrene tr
alloaromadendrene r
elemene -

thujospene -

ylangene ' .
I-calamenene tr
[B-caryophyllenc -
acoradiene -
o-elemene -
o-humulene tr
Y-cadinene tr
o-muurolene tr
o-cubebene -
[-cubebene tr

eremophilene -
8-elemene -
Y-muurolenc B

o-cadinene tr
d-cadinene 0.5
B-cedrene -
curcumene tr
cedrol 64

¢t-coapene -
naphthalene-1.2.3.4 -
4a,7-hexahydro-1,6-
dimethyl-4-(1-methylethyl)

cedreanol -
dehydroabietane tr
2-phenanthrenol tr

M Riaz, M R Khalid, F M Chaudhry

- 81,123,80,161,91,105
0.6 119,93,105,41.69,161

7.8 161,92,69,133,204,105
tr 81,41,68,83,107,121

1.2 119,123,105.83.41,134
0.6 119,105,161,204,93,55
- 159,202,119,91,105,145
6.8 93,105,41,121,147,207
0.1 119,93,105,161,79,147
0.4 161,119,105,93,133,204
= 93,80,121,147,204,207
tr 161,159,105,204,91,119
1.9 161,119,204.91,105,133
- 105,119,161,91,204,81
0.2 161,159,105,119,204,93
tr 107,93,79,161,204,119
tr 121,93,136,179,204,107
- 105,132,161,93,204,145
t 105,161,204,93.81.119
tr 161,159,204,134,119,105
- 119,93,107,135,161,204
10.7 119,202,134.145,187 91
r 119,161,204,93,105,79

1.1 119.93,161,105,204,69

- 119,105,55,161,41,204

iy 119,161,93.105,69,204
. 255,173,159.185,270,69
- 271,175,201,286,189,250

tr traces; a, Composition calculated from peak area: b, Main fragments in decreasing order

plants. The main components of 7. orientalis were o-pinenc
(40.6 %), alloaromaderdrene (7.8 %), B-caryophyllene (6.8 %),
cedrol (10.7 %) and A*-carenc (2.6 %). Although most species
of this family have high content of A'-carene, T. orientalis
plant used in the study had low carene content. This might be
due to a genetic variation.

The compound giving peaks #23 and #45 in
C. sempervirens L. and T. orientalis L. leaf oils analysis re-
spectively was tentatively identified as 2-phenanthrenol. Its
MS showed characteristics fragments at M/z (rel.int.), 286 [M]*
(44), 271 (100), 175 (75), 201 (39), 189 (33), 250 (22), in accor-
dance with expected fragments of this structure. The com-
pound at peak 44 in T. orientalis leaf oil was tentatively iden-
tified as Naphthalene-1,2,3,4,a,7-hexahydro- 1, 6-dimethyl-4 -
I-methylethyl) (Maet al 1983). Its MS showed prominent peaks
atM/srel.int.), 204 [M]* (20), 119 (100), 105 (74), 53 (26), 161
(26) and 41 (23). The compound at peak 22 in Cupressus

sempervirens oil was tentatively identified as dehydroabictane.
Its MS showed important peaks at M/z (rel. int.), 270 [M]* (31),
225(100), 173 (41), 159 (38), 185 (29) and 69 (19).
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