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Short Communication

Characterization of essential oil content isolated from Rhus flexicauli (Baker)
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Abstract

In this study plant material was collected from Rhus flexicauli (Baker) (R. flexicaulis) shrubs
grown wild on Gabal Elba region (approximately 1200 km south of Cairo, Egypt). Results of
Phytochemical screening of R. flexicaulis plant showed that R. flexicaulis contains moderate
amounts of carbohydrates and / or glycosides, sterols, flavonoids and tannins, while alkaloids,
saponins, coumarines and anthraquinones were absent. The essential oil obtained by water
distillation from aerial parts of R. flexicaulis yielded 0.1 - 0.3%.v/w on a dry weight. The
composition of the essential oil was isolated from R. flexicaulis leaves and was analyzed by gas
Keywords
chromatography-mass spectrometry (GC-MS) technique. Twenty one constituents representing
Rhus flexicaulis (Baker)
66.4% of the Egyptian R. flexicaulis essential oils were identified. The major constituents of
Essential oil
Egyptian R. flexicaulis essential oil are beta-bisabolene (30.3%), E-beta-farnesene (9.3%),
Beat-Bisabolene
beta-curcumene (6.6%) and caryophyllene oxide (4.3%). Four classes of compounds have
Sesquiterpene hydrocarbons
been detected from R. flexicaulis oil like monoterpene hydrocarbons (MH), oxygenated
monoterpenes (OM), sesquiterpene hydrocarbons (SH) and oxygenated sesquiterpenes (OS).
The essential oil obtained from leaves of genus R. flexicaulis have been found to be rich in SH
which amounted to 48.0%, followed by OS (13.7%), MH (3.2%) and OM (1.5%).
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Introduction
Essential oils are volatile, natural, complex
compounds characterized by a strong odor and are
formed by aromatic plants as secondary metabolites.
They are usually obtained by steam or hydrodistillation first developed in the middle ages by
Arabs. Known for their antiseptic, i.e. bactericidal,
virucidal, fungicidal, medicinal properties and
their fragrance. They are used in embalmment,
preservation of foods and as antimicrobial, analgesic,
sedative, anti-inflammatory, spasmolytic and locally
anesthesic remedies. Up to the present day, these
characteristics have not changed much except that
more is now known about some of their mechanisms
of action, particularly at the antimicrobial level
(Bakkali, 2008).
Rhus flexicaulis (Baker) (R. flexicaulis) belongs to
family Ancardacea. It is a perennial shrub that reaches
up to 2-3m long, leaves are compound with three sub
orbicular to ovate-elliptic, sessile leaflets with entire
margins rounded apex; the terminal leaflet is larger
than the 2 lateral leaflets. Flowers are arranged in
lax terminal panicles. The fruit is a brownish, glossy
drupe. The plant is growing wild in the Egyptian
desert east of the river Nile. (Boulos, 2000; Chang
and But, 1986; El-Hadidi and Fayed, 1955). Chemical
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composition of R. flexicaulis essential oil has no
studies, so, this present investigation was carried out
to study the essential oil composition of R. flexicaulis
plants as a new natural source of essential oil.
Materials and Methods
Plant material
Plant material was collected in March 2013 from
wild plant populations of R. flexicaulis growing in
sandy soils on western desert region (Gabal Elba)
approximately 1200 km south of Cairo, Egypt.
Identification of the species was achieved by Boulos
(1995; 2000), National Research Centre Cairo Egypt
Voucher specimens are in the herbarium of NRC,
Cairo, Egypt.
Preliminary phytochemical screening
The powdered air-dried aerial parts of R.
flexicaulis were screened for carbohydrates and / or
glycosides; flavonoids, tannins, saponins, coumarins,
sterols and / or triterpenes and alkaloids, applying
chemical tests according to Harborne (1998).
Essential oil isolation
Dried leaves [divided into small pieces (0.5 - 1
cm)] were collected then 500 g from each replicate
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(three replicates) from many places of western
desert region (Gabal Elba) were subjected to hydrodistillation for 3 h using a Clevenger-type apparatus
(Clevenger, 1928). The essential oil content was
calculated as a relative percentage (v/w). The samples
of essential oils were dried over anhydrous sodium
sulphate to identify the chemical constituents of the
essential oil.

Table.1. Essential oil constituents of R. flexicaulis
identified by RI and MS

Gas chromatography (GC)
GC analyses were performed using a Shimadzu
GC- 9A gas chromatograph equipped with a DB5
fused silica column (30 m x 0.25 mm i.d., film
thickness 0.25μm). Oven temperature was held at
40°C for 5 min and then programmed until 250°C
at a rate of 4°C/min. Injector and detector (FID)
temperature were 260°C; helium was used as carrier
gas with a linear velocity of 32 cm/s.
Gas chromatography-Mass spectrometry (GC-MS)
GC-MS analyses were carried out on a Varian
3400 system equipped with a DB-5 fused silica
column (30 m x 0.25 mm i.d.); Oven temperature
was 40 to 240°C at a rate of 4°C/min, transfer line
temperature 260°C, injector temperature 250°C,
carrier gas helium with a linear velocity of 31.5 cm/s,
split ratio 1/60, flow rate 1.1 ml/ min, Ionization
energy 70 eV; scan time 1 s ; mass range 40-350 amu.
The components of the oils were identified by
comparison of their mass-spectra with those of a
computer library or with authentic compounds and
confirmed by comparison of their retention indices
with those of authentic compounds. Kovat’s indices
(KI) or Retention indices (RI) (Kováts, 1958)
were determined by co-injection of the sample
with a solution containing a homologous series of
n-hydrocarbons, in a temperature run identical to that
described above.
Qualitative and quantitative analyses of essential oil
Identifications were made by library searches
(Adams, 1995) combining MS and retention data
of authentic compounds by comparison of their GC
retention indices (RI) with those of the literature or
with those of standards available in our laboratories.
The retention indices were determined in relation to a
homologous series of n-alkanes (C8–C22) under the
same operating conditions. Further identification was
made by comparison of their mass spectra on both
columns with those stored in NIST 98 and Wiley
5 Libraries or with mass spectra from literature.
Component relative concentrations were calculated
based on GC peak areas without using correction
factors.

Results and Discussion
Results of phytochemical screening showed
that R. flexicaulis contains moderate amounts of
carbohydrates and / or glycosides, sterols, terpenes,
flavonoids and tannins, while alkaloids, saponins,
coumarines and anthraquinones were absent. The
essential oil obtained by water distillation from aerial
parts of R. flexicaulis yielded 0.1 - 0.3%.v/w on a
dry weight. Twenty one constituents representing
66.4% of the Egyptian R. flexicaulis essential oil
was identified (Table 1). The major components of
Egyptian R. flexicaulis essential are beta-bisabolene
(30.3%), E-beta-farnesene (9.3%), beta-curcumene
(6.6%) and caryophyllene oxide (4.3%). In the same
table (Table 1) data indicated that four classes of
compounds have been detected from R. flexicaulis oil
like monoterpene hydrocarbons (MH), oxygenated
monoterpenes (OM), sesquiterpene hydrocarbons
(SH) and oxygenated sesquiterpenes (OS). The
essential oils obtained from leaves of genus R.
flexicaulis have been found to be rich in SH which
amounted to (48.0%), followed by OS (13.7%), MH
(3.2%) and OM (1.5%). SH include the constituents of
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alfa-cis-bergamotene, beta-caryophyllene, alfa-transbergamotene, E-beta-farnesene, beta-bisabolene
and beta-curcumene. Beta-bisabolene represented
the highest concentration. This indicates that R.
flexicaulis essential oil grown in Egypt belongs to
the beta-bisabolene chemo-type. These compounds
represent 48.0% (area percent) of the total oil. Betabisabolene is reportedly a potent non-phytotoxic
antifeedant against Leptinotarsa decemlineata
(Say) (Gonzalez-Coloma et al., 1995) and Myzus
persicae Sulzer (Gutierrez et al., 1997). Meanwhile,
beta-bisabolene was the one of major constituent
in several plants such as Psammogeton canescens,
33.5% (Bamonri et al., 2009); Alpinia galanga,
11.8% (Damayantti et al., 2015); Prangos ferulacea,
12.1% (Massumia et al., 2007). It may be concluded
that this is the first study to examine the composition
of essential oil of R. flexicaulis plant under conditions
of Egypt, and highlight it, which leads us to conduct
further studies and analysis of other chemical groups
under the Egyptian desert environment conditions
References
Adams, R. P. 1995. Identification of Essential Oil
Components
by
Gas
Chromatography/Mass
Spectrometry, 4th ed. Allured Publisher. Corp.,Carol
Stream, IL.
Bakkali, F., Averbeck, S., Averbeck, D. and Idaomar, M.
2008. Biological effects of essential oils – A review.
Food and Chemical Toxicology 46: 446–475.
Bamonri, A., Mazoochi, A. and MirjailiI, B. F. 2009. Study
of the bioactive and fragrant constituents extracted
from aerial parts of Psammogeton canescens (DC.)
from central Iran by nano scale injection. Digest
Journal of Nanomaterials and Biostructures 4 (3): 411414.
Boulos, L. 1995. Flora of Egypt. Checklist Hadara
Publishing Cairo, Egypt.
Boulos, L. 2000. Flora of Egypt VII Al Hadara Publishing
Cairo, Egypt.
Chang, H. M. and But, P. P. H. 1986. Nuzhensi.
Pharmacology and Applications of Chinese Materia
Medica. Singapore: World Scientific Publishing Co
Pte Ltd.
Clevenger, J. F. 1928. Apparatus for determination of
essential oil. Journal of American Pharmaceutical
Association 17: 346 - 349.
Damayantti, R., Batubara, I. and Suparto. I. H. 2015.
Essential oil of red galangal (Alpinia galanga
(L) willed rhizomes as slimming aroma therapy.
International Journal of Pharma and Bio Sciences
6(1): 283 – 289.
El-Hadidi, M. N. and Fayed, A. A. 1955. Taeckholmia ,
Materials for Excursion Flora of Egypt (EFE), Cairo
University Herbarium, Giza, Egypt.
Gonzalez-Coloma, A., Reina, M., Cabrera, R., Castanera,

899

P. and Gutierrez, C. 1995. Antifeedant and toxic
effects of sesquiterpenes from Senecio palmensis to
colorado potato beetle. Journal of Chemical Ecology
21(9): 1255 - 1270.
Gutierrez, C., Fereres, A., Reina, M., Cabrera, R. and
Gonzalez-Coloma, A. 1997. Behavioral and sublethal
effects of structurally related lower terpenes on Myzus
persicae. Journal of Chemical Ecology 23(6): 16411650.
Harborne, J.B. 1998. Phytochemical Methods A Guide to
Modern Techniques of Plant Analysis. Chapman and
Hall, London.
Kováts,
E.
1958.
Gas-chromatographische
charakterisierung organist verbindungen. Teil 1:
Retentions indices aliphatischer halogenide, alkohole,
aldehyde und ketone. Helvetica Chimica Acta 41:
1915-1932.
Massumia, M. A., Fazelib, M. R., Alavic, S. H. R. and
Ajani, Y. 2007. Chemical constituents and antibacterial
activity of essential oil of Prangos ferulacea (L.)
fruits. Iranian Journal of Pharmaceutical Sciences
Summer 3(3): 171-176.

