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Abstract — The essential oils are significant for pharmaceutical, food and

cosmetic industries. Marrubium vulgare L. has been used as a traditional

medicine to treat the various illnesses. The chemical composition of the essential Keywords — a-Pinene,
oil from leaves of Marrubium vulgare L. was obtained by steam distillation Marrubium vulgare
using the Clevenger apparatus. The oil was analyzed by gas chromatography and L., essential oil

mass spectrometry (GC-MS). The main constituent of the oil was o-pinene

(28.85%).

1. Introduction

Many compounds, having significant variety of chemical structures and displaying
biological activities have been provided by plants. About 80% of drugs either natural
products or inspired by a natural compounds [1].

Marrubium genus, belonging to the Lamiaceae family, known as horehound or hoarhound,
has 30 species distributed Europe, North Africa and Asia [2]. Photochemical investigation
of the Marrubium species revealed the isolation and identification of labdane diterpene [2-
5], monoterpene [6], flavonoids [7-10]. Marrubium. genus displays a large variety of
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biological activities including antimicrobial [11, 12], cardioprotective [13], antitumor [14,
15], immunomodulatory [16], antioxidant [17-19], anti-diabetic [20], antiprotozoal [21],
gastroprotective [22], antiprotozoal [23], antiviral [24], antibacterial [25], antihepatotoxic
[6], vasorelaxant [26], antioedematogenic [27], insecticidal [28], antihypertensive activities
[29]. Essential oils of Marrubium species have also antibacterial, antifungal and cytotoxic
properties [30], as well as exhibiting antioxidant and antimicrobial activities [31-33].

Marrubium vulgare L. (White horehound), a perennial herb is used as a traditional medicine
to treat bronchitis, coughs and colds. The leaves and flowering stems are used as diuretic,
antispasmodic, antiseptic, antidiabetic [20].

Essential oils (EOs) are volatile, aromatic oily liquids; natural products with terpene
structure described by an intense smell and are constituted by aromatic plants as secondary
metabolites. In nature, EOs play a significant function in the protection of the plants as
antibacterials, antivirals, antifungals, insecticides and also against herbivores by reducing
their desire for such plants [34]. Diversity in the chemical contents of essential oils have
been attributed to many factors, such as environment, abiotic stress, genetic heritance and
the phenological stages of the plants [35]. The main components of essential oil achieved
from the Tunisian Marrubium vulgare L. were B-caryophyllene (7.8 %), (E)-p-farnesene
(7.4 %) and 1,8-cineole (4.8 %) [36]. Another work carried out on the plant material grown
in Poland revealed that the main compound of the essential oil was caryophyllene (44.54%),
bicyclogermacrene (20.6%) and alpha-humulene (5.79%) [37].

The aim of this research is to present the chemical profile of essential oil of Marrubium
vulgare L. leaves.

2. Material and Methods
Plant Materials

Marrubium vulgare L. was collected from Almus-Tokat and identified by Prof.Dr. Isa
Telci, Siileyman Demirel University, Faculty of Agriculture, Isparta, Turkey.

Isolation of essential oil

The Marrubium vulgare L. leaves (70 g) and water (250 ml) were placed in a flask and
steam distillation process was applied using the Clevenger apparatus for 3h. The essential
oil sample was separated (90 mg), dried over sodium sulphate and stored at the fridge until
usage.

GC analysis

GC analyses of essential oil were performed on Perkin-Elmer Clarus 500 model
Autosystem GC. Acetone was used for dilation of oil (1:10) then injected in the HT-5
column (25 mx0.22 mmx0.1um film). The column temperature was programmed from 50
to 120 °C at 3 °C/min, 120 to 220 °C 5 °C/min with initial and final temperatures held for
0,64 min (totally 44 min). Helium was used as carrier gas at 5 psi inlet pressure. The
temperature was 250 °C for both injector and detector (FID). Diluted samples (1.0 pL) were
injected in the split/splitless (50:1 split) mode.
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GC-MS analysis

GC/MS analyses were performed on Perkin-Elmer mass spectrometer using BPX5 column
(30 mx0.25 mmx0.25um film). An electron ionization system with ionization energy of 70
eV was used for GC-MS detection. The carrier gas was helium with a flow rate of 1.3
ml/min. Injector and MS transfer line temperatures were set at 230 °C and 250 °C,
respectively. The oven temperature was the same as with GC analysis. Diluted samples
(1/10 in acetone, v/v) of 1.0uL were injected in the split/splitless (5:1 split) mode.

3. Results and Discussion

The essential oil of Marrubium vulgare L. was produced by hydrodistillation using
Clevenger apparatus and chemical constituents were determined by gas chromatography
and mass spectrometry (GC-MS). The major constituents of M. vulgare leaves essential oil
were identified as a-Pinene (28.85%), B-Pinene (18.31%), B-Phellandrene (17.40%), 2-
hexenal (14.80%) (Table 1). The chemical structures of main constituents are given in
Scheme 1.
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Scheme 1. Chemical structures of main constituents of essential oil from Marrubium
vulgare L. leaves

In comparison of these values with the same species (M. vulgare L.) grown in different
countries revealed that the essential oil constituents are rather different, this has to do the
environmental effects, stress conditions and heritance. For instance, M. vulgare L. essential
oil grown in Tunisia has a potent antimicrobial, antifungal and anticancer activities. The
main components of this oil were y-eudesmol (11.93%), germacrene-D (9.37), citronellyl
formate (9.50), B-citronellol (9.90%) [30]. a-Pinene and B-Pinene, main constituents of
essential oil of M. vulgare L. have pharmaceutical and medicinal properties [38]. Total
synthesis of a-Pinene exhibiting the antimicrobial activity was achieved [39]. A research
revealed that the main constituents of a-Pinene and B-Pinene of essential oil from Ferula
microcolea exhibited the antioxidant activity [40]. An essential oil exhibited the
antibacterial activities against food spoilage pathogens included the a-Pinene and B-Pinene
as major compounds. Xu and coworker presented the double effects of a-pinene on
turpentine beetle, Dendroctonus valens: a-pinene inhibited the feeding activities of bark
beetle and the bark beetle exploited it to produce pheromones [41].
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Table 1. Chemical composition of the Marrubium vulgare L. essential
oil analyzed by gas chromatography-mass spectrometry

Compounds Rt (min) | Oil composition (%)
2-Hexenal 3,98 14,80
a-Phellandrene 4,27 1,55
a-Pinene 4,51 28,85
B-Phellandrene 5,56 17,40
B-Pinene 5,67 18,31
B- myrcene 5,82 5,07
a-limonen 7,24 3,88
Sabinen 8,33 0,49
caryophyllene 23,37 3,86
B-Farnesene 24,11 0,88
Germacrene 25,92 1,05

As a consequence, Marrubium vulgare L. grown in Tokat has the essential oil containing
biologically important compounds.
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