Analele stiintifice ale Universititii “Al. 1. Cuza” Iasi
Tomul LVI, fasc. 1, s.II a. Biologie vegetala, 2010

STUDIES REGARDING THE CHEMICAL COMPOSITION OF VOLATILE OILS
FROM SOME SPONTANEOUS AND CULTIVATED LAMIACEAE SPECIES
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Abstract:The Lamiaceae plant family comprises numerous species that have medicinal and/or aromatic
properties, many of these species having glandular secretory trichoms placed on their aerial vegetative
organs and on their reproductive organs too, that produce volatile oils. The objective of this paper is to
determine the chemical composition of the volatile oils of Mentha aquatica L. , Perovskia atriplicifolia
Benth. and Thymus zygioides Griseb. and to correlate the obtained data with those regarding the specific
ecological conditions of the originating locations for the investigated species and comparing them with
those found in the literature.
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Introduction

The family Lamiaceae is rich in aromatic species, which are used as culinary herbs,
folk medicines and fragrant scents (Gairola et al., 2009). These are due to the essential oils
produced in glandular hairs distributed on the aerial vegetative and reproductive organs
(Marin et al., 2006; Werker, 1993). The structure and function of trichomes from different
species of the Lamiaceae is well documented (Ascensdo and Pais, 1998, Bosabalidis, 1990,
Corsi and Bottega, 1999, Combrinck et al., 2007, Zamfirache et al., 2009).

Thymus zygioides is a perennial shruby plant. In Romanian flora it is generally
distributed in Dobrogea area (Oprea, 2005).

Mentha aquatica L. is a herbaceous rhizomatous perennial plant with tiny, densely
crowded, purple, tubular flowers, occurring in the shallow margins and channels of streams,
rivers, pools, ditches, wet meadows, currently occurring on mildly acid to calcareous
mineral or peaty soils (Flora of NW Europe).

Perovskia atriplicifolia (Russian sage) is a silver-grey half-shrubby plant, with
medicinal application and ornamental value. It grows 1.0 to 1.5 m high and the flowers
appear in July and August. The flowers are large airy spires made up of many tiny florets.
The florets are very similar to the individual flowers of lavender. All parts of Perovskia
have silvery hairs, including the flower heads. This plant that is native to central Asia in an
area that includes Afghanistan, Iran, Pakistan, and Tibet.
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Material and methods

The investigated species (Mentha aquatica L., Perovskia atriplicifolia Benth. and
Thymus zygioides Griseb.) were collected from different areas in Romania. Mentha
aquatica was collected from Caraorman area and Thymus zygioides was collected from
Constanta district, both situated in Dobrogea region. Perovskia atriplicifolia has been
cultivated and collected from lasi area. All the vegetal material has been collected during
anthesis stage of plant development.

The volatile oils of these species have been obtained by hidro-distillation using a
Clevenger apparatus in the Laboratory of Plant Physiology of the Faculty of Biology of
“Al. 1. Cuza” University of lasi. The chemical analysis of the volatile oils has been carried
out using gas chromatography coupled with massspectrometry (GC-MS), using a 6890
Agilant GC-MS and the volatile compound identification was made using the NIST spectral
bank and Kovats indexes, at the Faculty of Horticulture, U.S.A.M.V. Bucharest.

Results and discussions

The presence, yield and composition of secondary metabolites in plants such as
volatile oils, can be affected in many ways by several factors that include: physiological
variations, environmental conditions, geographic variations, genetic factors and evolution
(Figueiredo et al., 2008).

Mericli and Tanker, in a study carried out in 1986 on T. zygzoides from Turkey,
obtained thymol 24.6%, linalool 12.2% as the main constituents of the volatile oil, followed
by borneol, charvacrol and 1,8-cineole. Baser et. al. (1996), obtained four different sets of
data regarding the chemical composition of this species:

(1) charvacrol 48.1%, y-terpinene 12.0%, thymol, p-cimene, 3 -bisabolene

(2) geraniol 68.6%, geranil acetate, B-bisabolene, nerole, 8-cariophilene

(3) o-terpinil acetate, 36.2%, a-terpinecle 19.5%, B-bisabolene, bornil acetate,
limonen

(4) thymol 41.8-57.2%, y-terpinene 1.3-19.5%, B-bisabolene 1.2-15.9%, p-cymene
4.1-12.09%, charvacrol

In 1999 Baser et al. obtained linalool 33.7%, (E)-nerolidole 12.5%, neral, geranial
and camfor as main constituents of the volatile oil of T. zygzoides studied.

In our study, the main chemical compounds obtained from the volatile oil of T.
zygzoides were: camphene (18.12%), a-pinene (9.45%), germacrene D (7.67%), o-
limonene (6.46%), B-caryophyllene (5.48%) (Fig. 1, Fig. 2).

Hefendehl and Murray (1971) obtained the following chemical compounds
analyzing the volatole oil of Mentha aquatica: cineol (7%), limonene (4-9%), traces of
terpinolene si pulegone, menthone (0-1%), menthol (0-2%), menthofuran (66-64%) and 18-
19% of other 12 different compounds.

Recent studies regarding the cehmical composition of the same species but
collected from Iran showed that the main constituents found were: B-caryophyllene
(22.4%), viridiflorole (11.3%) and 1, 8-cineole(10.9%) (Akbar et al., 2006).

The analysis of the volatile oil of Mentha aquatica that we obtained shows that the
main constituents are: menthofuran (51.27%), limonene (12.06%), izomenthone (8.11%),
— cis — ocimene (7.92%), ledol (3.01%) (Fig. 3, Fig. 4).
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In 1926 Rao found a-pinene, B-pinene, camphene, borneol, bornyl acetate, a-
caryophyllene and aromadendrene in the volatile oil of P. atriplicifolia. Later studies on the
volatile oil of P. atriplicifolia from Afghanistan confirmed Rao's results and found, in
addition, o-terpinene, 1,8-cineole, camphor, menthol and cedrol but not aromadendrene
(Younos et al., 1972). In the essential oil obtained from the glandular trichomes of P.
atriplicifolia cultivated in Italy, camphor (14.9%) was the main constituent (Mucciarelli et
al., 1993).

More recently, the essential oil of P. atriplicifolia cultivated in Iran has been
described (Sefidkon et al., 1997). Out of 19 compounds identifed by Jassbi et al. (1999) in
the volatile oil of P. atriplicifolia from Pakistan, the monoterpenes, D3-carene (22.3%) and
1,8-cineole (27.5%) amounted to 50% of the total oil. B-caryophyllene (10.8%) and a-
humulene (5.7%) were the dominant sesquiterpenes.

The compounds with the highest concentrations in the volatile oil of P.
atriplicifolia analyzed in our study are: limonene (17%), y-terpinene (16%), B-
caryophyllene (13%), a-caryophyllene (12%), cimen (11%) (Fig. 5, Fig. 6).

Conclusions

The highest number of chemical compounds has been identified in the volatile oil
of the species Mentha aquatica (28 chemical compounds), followed by the volatile oil from
Perovskia atriplicifolia (27 chemical compounds), the volatile oil of Thymus zygioides
having the least chemical compounds (25 chemical compounds).

The environmental factors such as temperature, radiation and light play an
important role in the quantity and quality of volatile oil (Yamaura et al., 1989). The
indispensable nutrients for plants such as water, mineral compounds and nitrogen have also
a great importance for the chemical composition and quality of volatile oils (Rajeswara ,
1990).

As a perspective of this study, the chemical composition of the analyzed volatile
oil will be correlated with their antimicrobial effect, enhancing thus the presence of some
compounds that have inhibitory effect on the multiplication and development of pathogenic
microorganisms.
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Exlanation of plates

PLATE |

Gas chromatogram of the volatile oil of Thymus zygzoides (Fig. 1)

Percentage of chemical compounds of the volatile oil of Thymus zygzoides (Fig. 2)

Gas chromatogram of the volatile oil of Mentha aquatica (Fig. 3)

PLATE Il

Percentage of chemical compounds of the volatile oil of Mentha aquatica (Fig. 4)

Gas chromatogram of the volatile oil of Perovskia atriplicifolia (Fig. 5)

Percentage of chemical compounds of the volatile oil of Perovskia atriplicifolia (Fig. 6)
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