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Abstract

The essential oil of the flowering aerial parts of Teucrium scorodonia L. ssp. scorodonia growing in Italy on Verrucano, was analyzed
by GC and GC-MS. All the identified compounds were sesquiterpene hydrocarbons. The main ones were germacrene B (26.2%) and

B-caryophyllene (25.2%).
© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

The genus Teucrium (Lamiaceae) is present in Europe,
with many species, mainly in the Mediterranean basin.
Here, Teucrium scorodonia L. is present with three subspe-
cies: T. scorodonia L. ssp. scorodonia, the most common
one, T. scorodonia L. ssp. euganeum (Vis.) Arcangeli, grow-
ing in Italy and Sicily, and T. scorodonia L. ssp. baeticum
(Boiss. & Reuter) Tutin, growing in south-western Spain
(Tutin et al., 1976).

Pignatti (1982) describes, for Italy, the species T. scoro-
donia L., without subspecies, and raises to species rank
T. euganeum Vis., at present included within the endemic
T. siculum Rafin.

The joint examination of these two dichotomous keys
showed that the plant material could be referred to as
T. scorodonia L. ssp. scorodonia, being characterized by a
4 mm calyx, white-yellowish corolla, oval bracts, and inflo-
rescence axis and calyx covered by short hairs. This species
prefers broad-leaved forests, generally on acid soil, from
sea level up to 1500 m (Pignatti, 1982).
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Some Teucrium species are valuable as alimentary
plants. Hydroalcoholic extracts of wild germander (7euc-
rium chamaedrys) are currently used in the preparation of
flavoured wines, bitters and liqueurs (Bosisio, Giavarini,
Dell’Agli, Galli, & Galli, 2004).

T. scorodonia resembles hops in taste and flavour (Hed-
rick, 1972). An infusion of the leaves and flowers is used as
a hop substitute for flavouring beer in some areas (Hedrick,
1972; Grieve, 1984; Facciola, 1990). It is said to clear the
beer more quickly than do hops, but imparts too much col-
our to the brew (Grieve, 1984).

Many species of Teucrium are known for their utiliza-
tion in traditional folk medicine and are claimed to exhibit
interesting biological properties, e.g., hypoglycaemic, hyp-
olipidemic, antipyretic, antiulcer and antibacterial (Nagao,
Ito, Kohno, Kuroda, & Fujita, 1982; Autore et al., 1984;
Gharaibeh, Elayan, & Salhab, 1988; Tariq, Ageel, Al-
Yahya, Mossa, & Al-Said, 1989; Roman-Ramos, Flores-
Saenz, Partida-Hernandez, Lara-Lemus, & Alarcon-Agui-
lar, 1991; Fernandez, Iglesias, & Villar del Fresno, 1997;
Galati et al., 2000; Rasekh, Khoshnood-Mansourkhani,
& Kamalinejad, 2001; Couladis, Tzakou, Verykokidou, &
Harvala, 2003). Furthermore, Teucrium contains antioxi-
dant compounds (Panovskai, Kulevanova, & Stefova,
2005). The potential of the antioxidant constituents of
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plant materials for the maintenance of health and protec-
tion from coronary heart disease and cancer is also raising
interest among food manufacturers as consumers move
towards functional foods with specific health effects (Loli-
ger, 1991).

The genus Teucrium is characterized by essential oils
rich in sesquiterpene hydrocarbons (Kovacevic, Lakusic,
& Ristic, 2001).

Only one previous paper reports the composition of the
essential oil of the flowering aerial parts of T. scorodonia L.
ssp. scorodonia from different regions of Spain (Velasco
Negueruela & Pérez Alonso, 1990). This oil contained
low amounts of monoterpenes (10.1-20.1%), whereas ses-
quiterpenes were present in higher percentages (81.7—
88.0%). The main constituents were an unresolved mixture
of aristolene/B-caryophyllene (12.5-21.0%), germacrene D
(6.4-13.4%) and a-copaene (4.8-9.3%).

Teucrium species are commonly used for their diuretic,
antiseptic, anti-inflammatory and antispasmodic proper-
ties, useful for treatment of gastro-intestinal and pulmon-
ary diseases (Kovacevic et al., 2001).

In Italian folk medicine, T. scorodonia L. is known for
its astringent, anti-scurvy, antiseptic and eupeptic proper-
ties (Gastaldo, 1987).

This study is part of a research project on the chemis-
try of plants from Caprione Promontory (Maccioni, Fla-
mini, Cioni, & Tomei, 1992; Flamini, Cioni, Morelli,
Maccioni, & Tomei, 1994; Flamini, Cioni, Morelli, Mac-
cioni, & Baldini, 2004), within the Montemarcello-Magra
Natural Regional Park (Chiosi, 1978; Maccioni & Tomei,
1988; Maccioni, 1991; Monti & Maccioni, 1996; Cardelli,
Di Tommaso, & Signorini, 2000; Maccioni, Baldini, &
Amadei, 2001; Maccioni & Cardelli, 2002) (La Spezia
province, Eastern Liguria). This paper deals with the
composition of the essential oil obtained from the flower-
ing aerial parts of T. scorodonia L. ssp. scorodonia grow-
ing in this area.

2. Materials and methods

The flowering aerial parts of 7. scorodonia L. ssp. scoro-
donia were collected at the end of June 2004, near Monte-
marcello (La Spezia province, Italy), in the locality
Bavognano. Here the plant grows on Verrucano soil
(Montemarcello Nappe, Massa Unit) (AA.VV., 2001), fac-
ing east-north-east, at 200 m above the sea level. The plant
material was collected inside a shady slope, protected from
the wind, at the edges of a pinewood of Pinus pinaster
Aiton, where also some Quercus pubescens Willd. individu-
als were present. During collection, the plant was exhaling
a strong smell, at first nauseating, then pungent.

A voucher specimen is deposited at Herbarium Horti
Botanici Pisani (Nuove Acquisizioni N. 7212 T. scorodo-
nia/7).

The plant material was dried in the shade to constant
weight (110 g) and hydrodistilled in a Clevenger-like appa-
ratus for 2 h.

The GC analyses were accomplished with a HP-5890
Series II instrument equipped with HP-WAX and HP-5
capillary columns (both 30 m x 0.25 mm, 0.25 um film
thickness), working with the following temperature pro-
gramme: 60 °C for 10 min, ramp of 5°C/min up to
220 °C; injector and detector temperatures 250 °C; carrier
gas nitrogen (2 ml/min); detector dual FID; split ratio
1:30; injection of (0.5 pl). The identification of the compo-
nents was performed, for both columns, by comparison of
their retention times with those of pure authentic samples
and by means of their linear retention indices (Iri) relative
to the series of n-hydrocarbons.

GC/EIMS analyses were performed with a Varian CP-
3800 gas-chromatograph equipped with a DB-5 capillary
column (30 m x 0.25 mm; coating thickness 0.25 um) and
a Varian Saturn 2000 ion trap mass detector. Analytical
conditions were: injector and transfer line temperatures
220 and 240 °C, respectively; oven temperature pro-
grammed from 60 °C to 240 °C at 3 °C/min; carrier gas
helium at 1 ml/min; injection of 0.2 ul (10% hexane solu-
tion); split ratio 1:30. Identification of the constituents
was based on comparison of the retention times with those
of authentic samples, comparing their linear retention indi-
ces relative to the series of n-hydrocarbons, and on com-
puter matching against commercial (NIST 98 and
ADAMS) and home-made library mass spectra built up
from pure substances and components of known oils and
MS literature data (Stenhagen, Abrahamsson, & McLaff-
erty, 1974; Massada, 1976; Jennings & Shibamoto, 1980;
Swigar & Silverstein, 1981; Davies, 1990; Adams, 1995).
Moreover, the molecular weights of all the identified sub-
stances were confirmed by GC/CIMS, using MeOH as CI
ionizing gas.

3. Results and discussion

The essential oil yield was 0.03% (w/w) and its composi-
tion is shown in Table 1. Ten compounds were identified in
the essential oil, accounting for 96.7% of the whole oil. All
of them were sesquiterpene hydrocarbons, with germacrene
B (26.2%) and B-caryophyllene (25.2%) as the main ones.

Table 1
Composition of the essential oil of the flowering aerial parts of Teucrium
scorodonia L. ssp. scorodonia from Italy

Constituents Lr.i. (%)
a-Cubebene 1351 8.0
a-Copaene 1376 4.3
B-Cubebene 1390 6.5
o-Gurjunene 1409 6.0
B-Caryophyllene 1419 25.2
o-Humulene 1456 8.0
Germacrene D 1481 6.3
a-Cuprenene 1496 32
0-Cadinene 1524 3.0
Germacrene B 1558 26.2
Total identified 96.7
Yield (w/w) 0.03
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Other important constituents were o-cubebene and o-
humulene (both 8.0%).

Germacrene B, the main compound of the essential oil
of T. scorodonia L. ssp. scorodonia, was not detected at
all in the Spanish study (Velasco Negueruela & Pérez
Alonso, 1990). It has been detected in other Teucrium spe-
cies, namely, T. montanum L., T. polium L., T. lepiceph-
alum, T. carolipaui, T. lusitanicum and T. algarbiensis
(Perez, Blazquez, & Boira, 2000; Kovacevic et al., 2001;
Cavaleiro, Salgueiro, Miguel, & Proenca da Cunha,
2004), but always in small amounts. These differences could
be related to the distinct habitat in which the plant has
been collected.
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