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SHORT COMMUNICATION

Essential oil of Kurzamra pulchella (Clos) Kuntze (Lamiaceae, 
Nepetoideae, Mentheae, Menthinae): relationship with 
chemotype groups in the subtribe Menthinae

Javier Echeverría   and Hermann M. Niemeyer 

laboratorio de Química ecológica, Facultad de ciencias, departamento de ciencias ecológicas, universidad 
de chile, santiago, chile

ABSTRACT
The chemical composition of the essential oil of Kurzamra pulchella 
(Lamiaceae) was determined. Twelve compounds were identified, 
with isomenthone (60.6%) and pulegone (37.1%) predominating. 
Chemotaxonomical considerations were discussed.

1. Introduction

The Lamiaceae is a cosmopolitan family comprising more than 7200 species distributed in 
7 subfamilies. The subfamily Nepetoideae is one of the most clearly defined and is charac-
terised by high contents of essential oils, several of which are commercially important sources 
of raw material for the food, fragrance and pharmaceutical industries; the subtribe Menthinae 
(tribe Mentheae) includes many spices and medicinal herbs such as mint, thyme, savory and 
oreganum (Cantino et al. 1992).

Kurzamra (subtribe Menthinae) is a monotypic genus restricted to the Northern Andes 
of Chile and Argentina from 25 to 28°S latitude (Gajardo 1994). Kurzamra pulchella (Clos) 
Kuntze (synonyms: Soliera pulchella Clos; Micromeria pulchella Wedd.) is a dwarf bush forming 
loose cushions, has delicately aromatic leaves and grows near mountain streams; its 
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taxonomical position is based mainly on morphological characters, particularly of its pollen 
(Cantino & Sanders 1986), and on leaf micromorphology and anatomy (Moon et al. 2009). 
We examined the essential oil of above-ground tissues of K. pulcella to explore a chemical 
basis for its taxonomic status.

2. Results and discussion

The oils were isolated in moderate yields (mean: 0.52%). The mean composition of the essen-
tial oil of K. pulchella is shown in Table 1. The 12 compounds identified accounted for 99.5% 
of the total peak area. Several of the compounds produced are derived from the menthane 
skeleton, in particular the two most abundant ones, isomenthone (60.6%) and pulegone 
(37.1%). This composition is characteristic of essential oils belonging to chemotype group 
II, frequent in members of the subtribe Menthinae (Table 2), thus supporting the inclusion 
of Kurzamra in this subtribe. Moreover, a molecular phylogeny of the Menthinae includes  
K. pulchella into a single clade with Clinopodium darwinii (formerly Satureja darwinii) and 
Clinopodium multiflorum (formerly Satureja multiflora) (Bräuchler et al. 2010) whose essential 
oils contain peperitenone–pulegone and isomenthone, respectively (Niemeyer 2010). 
Another recent phylogenetic study of the tribe Mentheae incorporates K. pulchella into a 
single clade with Cuminia fernandezia, a clade shared with species of the genera Cunila, 
Glechon, Hedeoma, Hesperozygis, Hoehnea and Rhabdocaulon (drew & Sytsma 2012); all these 
genera also show a marked predominance of chemotype group II (Table 2). Thus, the chem-
ical composition of the essential oil of K. pulchella is consistent with both phylogenetic 
proposals. Moreover, the synonymia of K. pulchella with M. pulchella is not inconsistent with 
the high prevalence of chemotype group II in the latter genus (Table 2).

Table 2 also shows that essential oils of many of the genera in subtribe Menthinae that 
have been extensively studied belong to more than one chemotype group. Reports have 
also shown that even a single species may produce essential oils differing in chemotype 
group depending on geographical location (van Baren et al. 2014). Moreover, the occurrence 

Table 1. Mean composition of three essential oil samples of Kurzamra pulchella.

aexperimental Kovats index on an sPB5 column in reference to n-alkanes.
bKovats index on a dB5 column in reference to n-alkanes from adams rP. 2007. Identification of essential oil components by 

gas chromatography/mass spectrometry, 4th ed., allured Publishing corporation, carol stream, Ill.
cKovats index in reference to n-alkanes from NIst database on a sPB5 column (isomethone) or hP5Ms column (isomethyl 

acetate).
dPeak areas relative to total peak area of identified compounds in the Gc–Ms chromatogram.
eMs, NIst Ms library and the literature; rI, retention index, st, authentic standard compound.

Compound KI (exp)a KI (lit)b Concentration (%)d Identificatione

α-Pinene 931 939 0.1 Ms, KI, st
sabinene 972 975 0.1 Ms, KI
β-Pinene 975 979 0.2 Ms, KI, st
β-Myrcene 990 980 0.1 Ms, KI, st
octan-3-ol 995 991 0.1 Ms, KI, st
p-cymene 1024 1024 0.1 Ms, KI, st
limonene 1028 1029 0.4 Ms, KI, st
Menthone 1160 1152 0.4 Ms, KI, st
Isomenthone 1182 1174 c 60.6 Ms, KI, st
α-terpineol 1202 1188 0.7 Ms, KI, st
Pulegone 1256 1237 37.1 Ms, KI, st
Isomenthyl acetate 1312 1312c 0.1 Ms, KI
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of different chemotypes of a species is not only affected by the environment but also by 
subtle interactions of the enzymes with intermediates in the biosynthetic pathways of essen-
tial oil components (Rios-Estepa et al. 2008). Hence, a direct parallelism between phyloge-
netic relationships among species of the Menthinae subtribe and the chemical constituents 
of their essential oils may not always occur.

Essential oils are involved in the interaction of a plant with pollinators and herbivores 
(Werker 1993; Isman et al. 2007). The patchy distribution of K. pulchella along small mountain 

Table 2. chemotypes in genera of the lamiaceae: Nepetoideae: Mentheae: Menthinae sensu drew and 
sytsma (2012). Numbers of species within a given chemotype group are given; the names of species 
were taken directly from the reports without attempting to assign them to their present taxonomical 
status. subspecies have not been considered as separate taxa.

aMany species of the genera Clinopodium, Micromeria and Satureja are frequently included in the older literature in the 
taxon Satureja.

barticles reporting composition of essential oils found using sciFinder, last consulted on 16 december 2015.

Genus

Chemotype group I Chemotype group II Chemotype group III

Number of articlesb
Aromatic p- 
menthanes

Aliphatic p- 
menthanes

Miscellaneous mono and 
sesquiterpenes

Acanthomintha     
Acinos  3 7 17
Argantoniella     
Blephilia     
Bystropogon  4 1 1
Clinopodiuma 2 5 2 10
Conradina   1 1
Cuminia     
Cunila  6 5 6
Cyclotrichium  6 4 9
Dicerandra  3 1 2
Eriothymus     
Glechon   2 1
Gontscharovia 1   2
Hedeoma  3  5
Hesperozygis  3  5
Hoehnea     
Killickia     
Kurzamra  1  this work
Mentha  46 13 322
Micromeriaa 3 11 14 80
Minthostachys 3 7 1 46
Monarda 10  4 37
Monardella  2  1
Neoeplingia     
Obtegomeria     
Origanum 29 15 13 268
Pentapleura   1 1
Piloblephis     
Pogogyne     
Poliomintha 1 1  4
Pycnanthemum  7  9
Rhabdocaulon  1  2
Rhododon     
Saccocalyx   1 4
Saturejaa 34 29 26 217
Stachydeoma     
Thymbra 5 1  65
Thymus 97 51 73 511
Zataria 1  1 56
Ziziphora  17 4 89
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streams and on both sides of the Andes mountains exposes it to different insect ensembles. 
Given the phenotypic plasticity of Menthinae as described above, the occurrence of more 
than one chemotype of K. pulchella seems likely; work on accessions from different locations 
will be necessary to test this prediction.

3. Experimental

3.1. Plant material 

Samples of above-ground tissue were collected during the flowering season at the western 
slopes of the Andes above the city of vallenar, Chile (28°63.5S; 69°89.9W; 3910 msnm). The 
material was identified by Sebastián Teillier, Universidad Central de Chile. voucher specimens 
(LQE 07-58) were deposited in the herbarium at the Laboratorio de Química Ecológica, 
Facultad de Ciencias, Universidad de Chile. Plant material (three samples analysed inde-
pendently, ca. 30 g each) was air dried, cut into small pieces, and submitted to hydrodistil-
lation for 3 h using a modified Clevenger-type apparatus. Oils were dried over anhydrous 
sodium sulphate and stored in glass ampoules at 4°C until analyzed. Oils were yellowish.

3.2. Chromatographic analysis 

A Hewlett-Packard 5891 gas chromatograph linked to a Hewlett-Packard 5972 mass spec-
trometric detector with an integrated data system (Hewlett Packard, Palo Alto, CA, USA) was 
used to obtain semi-quantitative data from relative peak area. A capillary column (SPB-5, 
film thickness 0.25 μm, 30m x 0.25 mm, Supelco, deerfield IL, USA) was used with the fol-
lowing operating conditions: on-column injection; injector temperature, 150°C; detector 
temperature, 280°C; carrier gas, He at 1.3 ml/min; oven temperature program: 50 ºC for 10 
min, increase to 280 ºC at 5 ºC/min, and then 280º C for 45 min. In the mass detector, ioni-
zation was by electron impact at 70 ev; scan time, 1.5 s; and acquisition mass range, 50 to 
500 dalton. The identification of compounds in the chromatographic profiles was achieved 
by: i) comparison of mass spectra with those in the NIST98 library database; and ii) compar-
ison of Kovats indexes (KI) with those reported in the literature, or with those of available 
standards.

4. Conclusion

The chemical composition of the essential oil of K. pulchella supports its position in phyloge-
netic proposals for the subtribe Menthinae.
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