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Abstract

Essential oils of the medicinal plants Satureja parvifolia, Satureja boliviana, Hyptis mutabilis, Leonorus sibiricus,
Lippia turnerifolia, Xeroaloysia ovatifolia and Acantholippia salsoloides of north Argentina were analyzed by GC and
GC/MS. Seventy-five compounds, representing more than 90% of the oils, were identified. The oils of both popula-
tions of S. parvifolia studied were characterized by a high content of piperitone (41.9% and 46%) and piperitenone
oxide (50.1% and 49.3%). The most abundant constituents identified in S. boliviana oil were isomenthone (33%) and
pulegone (25.3%). Hyptis mutabilis oil was characterized by B-phellandrene (27.1%) and B-caryophyllene (59.4%).
The main constituents of L. sibiricus oil were the sesquiterpene hydrocarbons B-caryophyllene (35.2%), o-humulene
(22.1%) and o.-cubebene (18.4%). The oils of L. turnerifolia and X. ovatifolia also had a high content of sesquiterpenes.
These were o-humulene (40.1%) and B-bisabolene (22.9%) in the oil of L. turnerifolia and B-caryophyllene (14.4%),
(E)-nerolidol (10.5%), spathulenol (21.6%) and epi-o-cadinol (21.9%) in the oil of X. ovatifolia. Acantholippia sal-
soloides oil from Jujuy accumulated high contents of p-cymene (52.8%) and thymol (46.8%), while the oil from the
population of Catamarca accumulated a-thujone (98.8%) as the major compound.
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Introduction

In some localities of South America the use of medicinal
plants is both a valuable resource and a necessity, and fur-
thermore it provides a real alternative for primary health care
systems (1-4). Most of the species of Verbenaceae and Lam-
iaceae are highly aromatic and known as medicinal plants. The
composition of the essential oil of species can vary according
to geographical distribution and to the different genotypes
present (5). In this occasion we study the composition of
the oils of the following species: Hyptis mutabilis, Leonorus
sibiricus, Satureja boliviana, Satureja parvifolia, Acantholip-
pia salsoloides, Lippia turnerifolia and Xeroaloysia ovatifolia.
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All these species are used in home medicine and prepared as
infusions or decoctions for an external or internal way of ad-
ministration. Hyptis mutabilis has been used as a carminative;
anti-parasite, anti-malaria, emmenagogue; for fever, to treat
larva of Dermatobia under the skin, and also to treat pimples,
cystitis and gastrointestinal ailments (3,6-8). The oil of this
species has been reported to possess anti-ulcerogenic activity
(9). Aninfusion of L. sibiricus leaves and flowers has been used
to control vomiting and diarrhea. It has also been used in the
treatment of colds, cough, bronchitis and rheumatism and to
increase blood circulation and as an emmenagogue (6,10,11).
Satureja boliviana has been used to treat colds, diarrhea and
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stomach pain by Bolivian indigenous groups (12). Satureja
parvifolia has been used against stomachache, fever, rheu-
matic pains, bruises, influenza, migraine and nausea caused by
non-adjustment to altitudes, against “cold” diseases, diarrhea,
dyspepsia and gastrointestinal bloating. These last four uses
are also applicable to infusions of Acantholippia salsoloides (4).

The oils of Satureja boliviana, S. parvifolia, Hyptis mutabilis
and L. sibiricus have been studied previously from other regions
of Argentina or South America (13-20). The composition of
the oils of L. turnerifolia, A. salsoloides and X. ovatifolia are
described here for the first time.

Experimental

Plant material: Aerial parts of the species studied were
collected randomly in February to April at Yungas, Monte de
Sierrasy Bolsones and Chaco Seco phytogeographic provinces.
Voucher specimens have been deposited in the Herbario of
INDELLAR (Instituto de Investigacién para el Desarrollo
Socioeconémico de Los Llanos de La Rioja) (IZAC) and in
Herbario of Jujuy (JUA) (Table I).

Isolation of the essential oils and analysis: The oils were
separately obtained by hydrodistillation according to Zygadlo
et al. (21). Analyses were performed in a Shimadzu GC-R1A
(FID) gas-chromatograph, fitted with a 30 m x 0.25 mm
(0.25 um film thickness) fused silica capillary column coated
with a phase 5% phenyl 95% dimethylpolysiloxane, non-polar
DB-5 column and then a polar Supelcowax 10 coated with a
phase polyethylene glycol. The GC operating conditions were
as follows: oven temperature programmed from 40-230°C at
2°C /min, injector and detector temperatures were 240°C. The
carrier gas was N, at a constant flow of 0.9 mL/min. GC/MS

analyses were performed with a Perkin Elmer Q-700 equipped
with a SE-30 capillary column (30 m x 0.25 mm; coating
thickness 0.25 um film). The analytical conditions were: oven
temperature from 40-230°C at 2°C/min, the carrier gas was He
at a constant low of 0.9 mL/min, and the source was at 70 eV.

The constituents of the oils were identified on the basis of
their GC retention index (RI) with reference to an homologous
series of n-alkanes (C ,-C,,), by comparison of their retention
times with those of pure authentic samples from Sigma and
Fluka Companies, peak enrichment on co-injection with au-
thentic standards wherever possible, by GC/MS library search
(NIST) and using visual inspection of the mass spectra from
literature (22), for confirmation.

Results and Discussion

Seventy-five compounds, representing more than 90% of
the oils, were identified (Table IT). The monoterpene fraction
was relatively high in the oil of Satureja sp. and Acantholippia
salsoloides species, while the sesquiterpene fraction was high
in the oils of H. mutabilis, L. sibiricus, L. turnerifolia and X.
ovatifolia. Among the monoterpenes, S. parvifolia (Spl and
Sp2) oils were characterized by a high content of the oxygenated
monoterpenes, piperitone (41.9% and 46%, respectively) and
piperitenone oxide (50.1% and 49.3%, respectively) (Table II).
These compositions differ from an earlier study where the oil
of this species contained piperitenone oxide as the main com-
pound (14). There were no differences practically between the
two population of S. parvifolia studied here (Table I). Satureja
parvifolia is used against stomachache, diarrhea, dyspepsia
and gastrointestinal bloating (4). Piperitenone oxide has been
reported to be a relaxant of the intestinal smooth muscle (23)

Table I. Vouchers of species analyzed

Species Locality Altitude (m) Collector
Lamiaceae
1) Satureja parvifolia (Phil.) Epling, La Rioja. Dpto. Famatina. Sierra de Famatina. Paraje Los Berros
“mufia” Phytogeographic area: Monte de Sierras y Bolsones. 2450 Biurrum- 7138 (IZAC)
2) Satureja parvifolia (Phil.) Epling, La Rioja. Dpto. Cnel. Felipe Varela. Parque Nacional Talampaya.
“salvia mufia” Sierra de Los Tarjados, cafiéon de Talampaya: sector “Los Cajones”
Phytogeographic area: Monte de Sierras y Bolsones. 1730 Biurrum- 7916 (IZAC)
3) Satureja boliviana (Benth.) Briq., Jujuy.Dpto. Dr. Manuel Belgrano. Tiraxi.
“K’hoa” Phytogeographic area: Yungas. 1800 Rotman- 1353 (JUA)
4) Hyptis mutabilis (Rich.) Briq. Jujuy. Dpto. Dr. Manuel Belgrano. Tiraxi.
Phytogeographic area: Yungas. 1800 Rotman- 1371 (JUA)
5) Leonurus sibiricus L., Jujuy. Dpto. Dr. Manuel Belgrano. Chijra.
“cuatro cantos” Phytogeographic area: Yungas. 1270 Rotman- 1338 (JUA)
Verbenaceae
6) Acantholippia salsoloides Griseb., Jujuy. Dpto. Humahuaca. Chucalezna.
“rica rica” Phytogeographic area: Yungas. 2770 Rotman- 1383 (JUA)
7) Acantholippia salsoloides Griseb., Catamarca. Dpto. Belén. Laguna Blanca.
“rica rica” Phytogeographic area: Monte de Sierras y Bolsones. 3290 Biurrum- 8325 (IZAC)
8) Lippia turnerifolia Cham. Jujuy. Dpto. Dr. Manuel Belgrano. Tiraxi.
Phytogeographic area: Yungas. 1600 Rotman- 1370 (JUA)
9) Xeroaloysia ovatifolia (Moldenke) Tronc. La Rioja. Dpto. Gral. Belgrano. Ruta Nac.
N° 79 a 18km de Chamical. Sierra Los Llanos.
Phytogeographic area: Chaco Seco. 453 Biurrum- 7933 (IZAC)
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Table Il. Percentage composition of the essential oils of Satureja parvifolia (Sp1,Sp2), Satureja boliviana (Sb), Hyptis mutabilis (Hm),

Leonorus sibiricus (Ls) and Acantholippia salsoloides (As6, As7), Lippia turnerifolia (Lt) and Xeroaloysia ovatifolia (Xo).

RI RI Compounds®°© Sp 1 Sp 2 Sb Hm Ls As 6 As 7 Lt Xo
Supelcowax 10 DB-5
930 a-thujene t t 0.4 3.1 0.1
939 o-pinene t t 0.5 2.8 0.2 0.1
954 camphene 0.3 t
975 sabinene® 2 t 0.1
979 B-pinene® 0.8 0.6 t
991 myrcene® t t 0.1 t 0.8 t 0.1
1003 o-phellandrene t 0.1 0.1 t 0.3
1017 o-terpinene 0.4 0.2
1025 p-cymene® t 0.2 6.6 t 52.8 0.1 0.2
1028 limonene t t 11 t 0.9 0.1 0.3 0.3
1030 B-phellandrene 271
1208 1031 1,8-cineole *® t t 7.3 t 0.1 0.5 0.2
1149 1031 §-3-carene* 0.1 1.8
1050 (E)-B-ocimene t 0.1 0.1 t t
1060 v-terpinene t 0.2 1.9 t 0.1
1087 fenchone t
1097 linalool t t 0.9 t 3.1
1102 o-thujone® 98.8
1114 B-thujone 0.1 2.2
1116 neomenthol 0.1
1144 cis-B-terpineol 0.1
1146 camphor t 0.1 t 0.5
1153 menthone 0.2
1162 isoborneol 1.2
1163 isomenthone 33.0
1165 pinocarvone 0.1 0.1
1169 borneol 1.2 0.6
1177 terpinen-4-ol 0.5 t 0.1
1183 p-cymen-8-ol 0.4
1184 cis-pinocarveol 0.9
1189 a-terpineol 11 t
1235 methyl thymol t
1237 pulegone® 25.3
1243 carvone 0.1
1253 piperitone 41.9 46.0
1257 linalyl acetate 0.3
1290 thymol ® 0.1 0.1 5.4 t 46.8 0.1 0.8
1299 carvacrol 0.2 t t t 0.1
1351 a-cubebene 0.1 0.1 0.1
1352 thymyl acetate 0.1 0.3 0.2 t
1359 eugenol t
1369 piperitenone oxide 50.1 49.3
1373 carvacryl acetate 0.1 0.2 0.2 t
1377 a-copaene t 59 25
1503 1388 B-bourbonene * 0.1 0.4 0.4 0.4 0.9 0.4
1539 1388 B-cubebene * 18.4 0.2 0.2
1408 longifolene 0.1
1419 B-caryophyllene 0.2 0.3 2.7 59.4 35.2 t 14.4
1434 gurjunene 3 0.1
1437 y-elemene t 1.5
1455 o-humulene 0.2 0.1 221 40.1 25
1480 y-muurolene 0.7 4.6 0.6
1483 germacrene D 0.4 0.1 0.4
1719 1500 a-muurolene * 0.2
1751 1500 bicyclogermacrene * t 0.1 5.2
1506 B-bisabolene 229
1514 y-cadinene 0.1 0.2 0.4 0.6
1515 cubebol 0.3
1523 d-cadinene 0.1 1.1 5.7
1539 a-cadinene 2.6 0.5
1540 cis-calamenene 0.4 0.3
1546 a-calacorene 0.1
1563 (E)-nerolidol 1.2 10.5
1566 B-calacorene 0.1
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Table Il. Continued

1576 germacrene D-4-ol 0.1 t

1578 spathulenol

1583 caryophyllene oxide 0.1 0.1

1585 globulol

1608 humulene epoxide Il

1640 epi-o-cadinol

(= tau- cadinol)

1642 epi-o.-muurolol

1646 o-muurolol

1654 a-eudesmol

1701 (Z,E)-farnesyl acetate
Identified components 98.1 99.6
Monoterpene hydrocarbons t 0.6
Oxygen-containing monoterpenes 92.4 95.6
Sesquiterpene hydrocarbons 0.3 0.7
Oxygen-containing sesquiterpenes 5.4 2.7

2.0
0.3

0.2

96.5
14.4

75.3
3.9
2.9

1.2 4.8
21.6
0.7
0.2
2.7
21.9
0.6
6.0
6.0
8.4
99.3 99.7 99.8 99.8 96.2 91.6
271 6.9 52.9 0.6 3.7 0.9
t t 46.9 99.2 8.3 2.3
60.2 80.5 t t 77.6 33.5
12.0 12.6 t t 6.6 54.9

a) Retention index, b) peak enrichment, c) mass spectra, €) compounds listed in order of elution from a DB-5 column. *) the compounds identified by Supelcowax 10.

while piperitone has been reported to possess strong entero-
bactericidal activity (24); these properties of major constituents
of oil of S. parvifolia seem to support its traditional use.

The most abundant constituents identified in S. boliviana
oil were isomenthone (33%) and pulegone (25.3%). Senatore
et al. (14) showed that the essential oil of the same species
in Pert contained isomenthone and menthone as the main
components.

Hyptis mutabilis oil was characterized by high content
of hydrocarbons compounds—f-phellandrene (27.1%) and
B-caryophyllene (59.4%) were the main compounds. The
rural medical uses of H. mutabilis such as carminative, em-
menagogic and treatment of gastrointestinal ailments, could be
supported by its major oil constituents. B-Phellandrene showed
anti-microbial activity (25), while B-caryophyllene manifested
cytoprotective and anti-inflammatory effects (26), and anti-
microbial activity (27). However, previous studies of the oil of
this species reported a different composition. B-Caryophyllene
(14.7%), spathulenol (14.2%) and germacrene D (11.1%) were
the major components of one oil (27), while p-cymene (15.1%)
and B-caryophyllene (12.35%) were major components in
the oil of the species of Amazonian origin (29), and thymol,
Y-terpinene, 8-3-carene, terpinolene, globulol, 1,8-cineole and
bicyclogermacrene were the main components of the same
species from a different region of Brazil (30).

The main constituents of L. sibiricus oil were the sesqui-
terpene hydrocarbons B-caryophyllene (35.2%), a-humulene
(22.1%) and B-cubebene (18.4%). An earlier study on the
analysis of the oil from L. sibiricus showed that, although the
main component may vary, the sesquiterpene fraction was
the dominant one (19,20). The species L. turnerifolia and X.
ovatifolia were also rich in sesquiterpenes (Table II). Lippia
turnerifolia oil contained o-humulene (40.1%) and B-bisabolene
(22.9%), while X. ovatifolia contained B-caryophyllene (14.4%),
(E)-nerolidol (10.5%), spathulenol (21.6%) and epi-o.-cadinol
(21.9%) as the main components. There are reports showing
the anti-microbial activity of sesquiterpene hydrocarbons
such as B-caryophyllene, o-humulene and germacrene D
(19,31). Sesquiterpene compounds were absent in the oil of
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both populations of A. salsoloides (As6, As7 in Table II), al-
though the monoterpene fractions were different. The oil of
A. salsoloides from Jujuy (As6) accumulated a high content of
p-cymene (52.8%) and thymol (46.8%) while the population
of Catamarca (As7) accumulated o-thujone (98.8%) as the
major compound in the oil. p-Cymene and thymol have been
reported to possess analgesic and anti-pyretic activities (32,33),
while thujone was described as a cause for the mental disor-
der “absinthism” (34). These results show that the chemical
composition of the oils studied here provides some support
for the folkloric medicinal use.
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