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Abstract: Volatile composition of Chenopodium murale from Degirmenlik and Salamis locations of Cyprus were
trapped with headspace solid-phase microextraction (HS-SPME) technique and analyzed by GC-MS. Twenty-one
compounds were identified comprising of 80.5% of the volatile sample from the Degirmenlik and twenty-Six
compounds were identified comprising of 82.2% of the volatile from the Salamis sample. Volatiles of C. murale from
Degirmenlik contained 18.7% benzaldehyde, 8.6% yomogi alcohol 6.8% 1-hexanol and 6.5% dihydromyrcenol as the
main components whereas volatiles of the sample from Salamis contained 20.5% yomogi alcohol, 14.5% camphor,
8.1% 1-hexanol and 6.6% 2-ethyl-hexanol. The volatiles of C. murale from both locations contained unexpected
irregular monoterpene yomogi alcohol which is previously known to be restricted to Asteraceae genus. Both locations
showed variations in their compositions which suggests the chemotype variation could be observed from this species.

Keywords: Chenopodiastrum; Chenopodium murale; yomogi alcohol; benzaldehyde; camphorvolatiles. © 2016 ACG
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1. Plant Source

Chenopodium murale L. (Syn: Chenopodiastrum murale (L.) S. Fuentes, Uotila & Borsch) from
genus Chenopodiastrum is a natural growing weed that finds an edible use in Cyprus. The leaves of this
plant is collected during its flowering period and it is consumed as pickles. In our phtochemical survey of
edible wild plants of Cyprus we report the volatile composition of C. murale. The plant material was
collected from two different locations of Cyprus during the flowering period in January and February 2012
from Salamis and Degirmenlik villages, respectively. Herbarium specimens were deposited to the
herbarium of Near East University, Institute of Environmental Sciences with voucher specimen numbers
6791 and 6794 respectively. The plant materials were identified by Dr. Kaan Polatoglu.

2. Previous Studies

The phytochemical studies on the genus Chenopodium was previously given in a comprehensive
review [1]. Previous phytochemical studies on C. murale reports isolation of kaempferol-3-O-a-L-
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Rhamnopyranoside-7-O-B-D-xylopyranosyl(1—2)-O-a-L-rhamnopyranoside, kaempferol-7-  rhamnoside,
kaempferol-3,7-dirhamnoside,kaempferol-3-rhamnoside-7-glucoside, herbacetin,quercetin, scopoletin [2];
kaempferol-3-O-{(4-B-D-apiofuranosyl)-a-L-rhamnopyranoside}-7-O-a-L-rhamnopyranoside, kaempferol-
3-0O-{(4-p-D-xylopyranosyl)-a-L-rhamnopyranoside}-7-O-a-L-rhamnopyranoside [3]; 3,7-dihydroxy-3'-
(4-hydroxy-3-methylbutyl)-5,6,4'-trimethoxyflavone, 5,7-dihydroxy-3'-(2-hydroxy-3-methyl-3-butenyl-
3,6,4'-trimethox flavone,f-sitosterol-3-O-B-D-glucoside, stigmasterol-3-O-B-D-glucoside [4] from the
aerial parts of the plant. The essential oil composition of C. murale originating from Israel was reported to
contain cis-ascaridole (27.5%), limonene (9.4%), a-terpinylacetate (8.9%) and cis-isoascaridole (6.4%) as
the main constituents [5]. The other species of this genus were reported to contain high amounts of
ascaridole derivatives [5-8] and the other compounds namely: limonene, a-terpinene [5], p-cymene [9],
carvacrol [10]. Essential oils of Chenopodium species were reported to have antimicrobial [11, 12],
antifungal [13, 14], leishmanicidal [15] and antioxidant [13] activities.

3. Present Study

The volatiles of Chenopodium murale from two different locations in Cyprus were investigated
with HS-SPME/GC-MS. Volatiles were isolated from fresh aerial parts of the plant material (0.5 g). The
plant material were placed in a 10 mL vial and sealed with parafilm. Headspace solid phase
microextraction was used for the isolation of the volatiles. A manual SPME injector (Supelco, Ballafonte,
PA, USA) that have a fibre coated with a layer of polydimethylsiloxane/divinylbenzene (65 um -
PDMS/DVB-blue) was used for the adsorption of the volatiles. Prior to the analysis of adsorbed volatiles
on the fiber a blank run was initiated with the fiber to make sure it does not contain any contamination.
After the blank run the fiber was inserted into the vial through the parafilm and exposed to the plant
volatiles for 15 min at 50°C. The SPME injector was than immediately manually inserted to the injection
port for desorption of the plant volatiles for GC-MS analysis. The volatiles were analyzed by GC-MS using
a Hewlett Packard GCD system. An HP-Innowax FSC column (60 m x 0.25 mm, 0.25 um film thickness)
and helium as carrier gas (0.8 mL/min). The oven temperature was programmed to 60 °C for 10 min and
raised to 220 °C at a rate of 4 °C/min. The temperature was kept constant at 220 °C for 10 min and then
raised to 240 °C at a rate of 1 °C/min. The injector temperature was set at 250 °C. Splitless injection mode
was employed. Mass spectra were recorded at 70 eV with the mass range m/z 35 to 450. The relative
percentage of the components of the volatiles were calculated from the integration of the peaks obtained
from GC-MS analysis. The results of the analysis are given in Table 1.

Twenty-one compounds were identified comprising of 80.5% of the volatile sample from the
Degirmenlik and twenty-six compounds were identified comprising of 82.2% of the volatile from the
Salamis sample. Volatiles of C. murale from Degirmenlik contained 18.7% benzaldehyde, 8.6% yomogi
alcohol 6.8% 1-hexanol and 6.5% dihydromyrcenol as the main components whereas volatiles of the
sample from Salamis contained 20.5% yomogi alcohol, 14.5% camphor, 8.1% 1-hexanol and 6.6% 2-ethyl-
hexanol. The major components of the both samples differed from each other. Salamis sample contained
minor amounts of benzaldehyde (3.2%) and dihydromyrcenol in lower amount (4.3%). The Degirmenlik
sample contained yomogi alcohol and camphor in minor amounts (8.6% and 5.1% repectively). The
existence of these differences suggest that the chemotype variation of this species could exist. However
further studies are required in order to point out exact chemotypes of C. murale. The occurrence of yomogi
alcohol is interesting because it is an irregular monoterpene which was reported to be restricted to the
genus Asteraceae [16]. However previously irregular monoterpenes were also reported from other sources
including species of Lamiaceae and Convolvulaceae [17, 18] and from Eryngium burgei of Apiaceae [19].
The volatiles obtained from C. murale also contained dihydromyrcenol, 2-butoxyethanol and lilial.
Dihydromyrcenol, 2-butoxyethanol and lilial compounds were first obtained by synthesis. However these
substances later were also reported from many plant sources [20-25]. This is the first report on the volatile
compounds of edible C. murale. of edible C. murale.
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Table 1. Volatile composition of Chenopodium murale from two different locations of Cyprus.

RRI  RRI Compound Relative Percentage Identification Ref.
L. Method
Degirmenlik Salamis
1348 1348 6-Methyl-5-hepten-2-one 3.0 2.3 RRI, MS [26]
1360 1360 1-Hexanol 6.8 8.1 RRI, MS [27]
1391 1391 (2)-3-Hexen-1-ol 15 1.7 RRI, MS [28]
1395 1395 2-Butoxy ethanol 1.0 5.1 RRI, MS [27]
1403 1403 Yomogi alcohol 8.6 20.5 RRI, MS [27]
1473 1473 Dihydromyrcenol 6.5 4.3 RRI, MS [27]
1496 1496 2-Ethyl hexanol 2.7 6.6 RRI, MS [27]
1532 1532 Camphor 51 145 RRI, MS [28]
1541 1541 Benzaldehyde 18.7 3.2 RRI, MS [26]
1553 1553 Linalool 41 2.6 RRI, MS [26]
1562 1562 Octanol 1.0 1.7 RRI, MS [28]
1591 1591 Bornyl acetate tr 15 RRI, MS [29]
1600 1600 a-Isophorone tr 11 RRI, MS [27]
1663 Phenyl acetaldehyde 4.3 0.2 MS
1664 1664 Nonanol - 0.2 RRI, MS [28]
1703 1681 6-Oxoisophorone - 0.9 MS [27]
1719 1719 Borneol 0.1 1.0 RRI, MS [28]
1718 p-Menth-4-en-3-one - 1.0 MS
1751 1751 Carvone 5.2 - RRI, MS [26]
1856 1856 Geraniol - 0.6 RRI, MS [29]
1868 1868 (E)-Geranyl acetone 0.1 0.6 RRI, MS [29]
1896 1896 Benzyl alcohol 2.6 25 RRI, MS [27]
1957 1958 (E)-pB-lonone 1.3 0.9 RRI, MS [29]
1973 1973 1-Dodecanol - 0.6 RRI, MS [29]
2009 2009 trans-p-ionone-5,6- 0.9 0.5 RRI, MS [27]
epoxide
2072 2072 Lilial - tr RRI, MS [27]
2239 2239 Carvacrol 5.5 tr RRI, MS [28]
Total 80.5 82.2

RRI L.: Relative retention indice of the compound in the literature. RRI: Relative retention indices calculated against n-alkanes. Relative
percentages of individual compounds were calculated from the MS data. tr: trace (<0.1%). Identification method based on the relative retention
indices (RRI) of authentic compounds on the HP Innowax column; MS, identified on the basis of computer matching of the mass spectra with those
of the Wiley and MassFinder libraries and comparison with literature data. Ref.: Reference related to RRI of the compound.
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