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RESUMO

Chenopodium ambrosioides L. € uma erva aroméatica amplamente distribuida ao longo da Ameérica,
Africa e também em paises da Europa. O 6leo essencial das folhas de C. ambrosioides é o compo-
nente mais usado na medicina popular. Com o objetivo de conhecer a sua composi¢ao quimica, o
o6leo essencial das folhas da espécie, cultivada em Recife-PE, Brasil, foi extraido por hidrodestila-
cao e analisado por cromatografia gasosa acoplada a espectrometria de massas. O rendimento médio
do 6leo foi de 0,7% = 0,1%. Os componentes majoritarios encontrados foram a-terpineno (42,14%),
a-terpinenil-acetato (31,57%) e timol (7,90%).

Palavras-chave: a-terpineno, Chenopodium ambrosioides L., Mastruz
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ABSTRACT

Chenopodium ambrosioides L. is an aromatic herb widely distributed throughout the Americas,
Africa and also in European countries. The essential oil from the leaves of C. ambrosioides is the
main component used in folk medicine as an anthelmintic and for the treatment of influenza. In or-
der to know the chemical composition, the essential oil from the leaves of the species cultivated in
Recife-PE, Brazil, was extracted by hydrodistillation and analyzed by gas chromatography-mass
spectrometry. The average yield of oil was 0.7% + 0.1. The major components were a-terpinene
(42.14%), a-terpinenyl-acetate (31.57%) and thymol (7.90%).

Keywords: a-terpinene, Chenopodium ambrosioides L., wormseed
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INTRODUCTION

The genus Chenopodium, of the family Chenopodiaceae, includes several species native to
Asia, Europe and America, used as food, condiment and/or medicinal plants (Kokanova-
Nedialkova, Nedialkov & Nikolov, 2010, p. 280; Blanckaert et al., 2012, p. 559). Chenopodium
ambrosioides L. is an herb popularly known as epazote, Mexican tea, American wormseed, paico,
mastruz and erva-de-Santa-Maria (Kliks, 1985, p. 879; Albuquerque et al., 2009, p. 136). The spe-
cies is native to Central and South America, it originated, probably, from Mexico. It has spontane-
ous growth in tropical, subtropical and temperate areas and is found on all continents (Kismann,
1991, 608p.). In Brazil, its distribution is extensive, occurring in almost all the territory (Sousa et
al., 2004, 448p.; Lima et al., 2006, 82p.). Senna (2012) states that C. ambrosioides is native to Bra-
zil, but not endemic. It has been used by local people as anthelmintic and in the treatments of influ-
enza (Morais et al., 2005, p. 171; Lima et al., 2006, 82p.).

The essential oil (EO) of C. ambrosioides is also used as anthelmintic, especially against as-
cariasis (Guimaraes, Llanos & Acevedo, 2001, p. 212). Additionally, the EO presents several prop-
erties, such as antioxidant, antifungal, insecticidal and allelopathic (Hegazy & Farrag, 2007, p. 01,
Kumar et al., 2007, p. 159; Jaramillo, Duarte & Delgado, 2012, p. 54).

In many Chenopodiaceae species, the secondary metabolites that compose the EO are syn-
thesized in specialized secretory structures such as glandular trichomes (Metcalfe & Chalk, 1950, p.
1074). The biosynthesis of these metabolites can be influenced by external factors like environmen-
tal conditions, season and soil composition (Martins et al., 2006, p. 1203; Demuner et al., 2011, p.
1182). In many cases genetic variability can also result in plant of different chemotypes (Castro et
al., 2004, p. 55; Silva et al., 2007, p. 474).

Previous studies have reported the composition of the EO of the plant in other countries, like
Colombia (Jaramillo, Duarte & Delgado, 2012, p. 54) and Nigeria (Gbolade, Tira-Picos & Noguer-
ia, 2010, p. 654). However, there are few studies on the species cultivated in Brazil.

The plant is one of the 71 plant species that arouse the interest of the government for the
production of phytotherapics, and is present in the list of National Medicinal Plants of Interest to the
Unified Health System (Brasil, 2009).

Considering the importance of the EO of C. ambrosioides for the development of new natu-
ral products and their wide popular and institutional interest, the aim of this study was to analyze
the composition of the EO from leaves of C. ambrosioides by gas chromatography coupled to mass
spectrometry, from plants grown in Recife-PE, Brazil.
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MATERIALS AND METHODS

Plant Material

The plant was collected in the months of september, october and november of 2012, in the
garden of the Laboratorio de Fitoterapia, of the company Pernambuco Participacdes e Investimentos
S/A (PERPART), located in the city of Recife, state of Pernambuco, Brazil. A voucher specimen
was deposited in the herbarium UFP-Geraldo Mariz, of the Federal University of Pernambuco, Bra-
zil, under number 69718.

Essential Oil Extraction

The EO was extracted from 30 g of fresh leaves by hydrodistillation for 2 h, in a Clevenger
apparatus. The EO was collected, dried with anhydrous sodium sulfate, the volume determined and
the yield calculated as the mean of three replications, on a fresh weight basis (Santos et al., 2004, p.
4). The EO was stored at 4°C until analyzed.

Gas Chromatography-Mass Spectrometry

Gas chromatography-mass spectrometry (GC-MS) analysis was performed using a GCMS-
QP2010S (Shimadzu) instrument and a fused-silica capillary column RTX-5 (30 m x 0.25 mm i.d.,
film thickness, 1 um; Restek). The operating conditions were: programmed column temperature 50°
to 280°C at 4°C/min; injector port temperature, 250°C; carrier gas, 2.52 mL/min He; injection vol-
ume, 1 uL, splitless; interface temperature 260°C; electron impact ionization at 70 eV. Constituents

were identified by matching their mass spectra with those recorded in the Wiley 229 library.

RESULTS AND DISCUSSION

A yellow-colored EO was obtained by hydrodistillation procedure yielding 0.7%. Ten com-
pounds were identified (Table 1), most of them being monoterpenes and oxygenated monoterpenes.
The major components found in the EO were a-terpinene (42.14%) and a-terpinenyl-acetate
(31.57%), followed by thymol (7.90%).
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Table 1. Chemical composition of the essential oil from leaves of Chenopodium ambrosioides L.

Compound Retention time (min) Area %
a-terpinene 18.704 42.14
p-cymene 19.138 7.29
y-terpinene 21.220 0.75
a-terpinenyl-acetate 32.543 31.57
Ascaridole 33.490 0.87
Thymol 35.262 7.90
Carvacrol 35.851 4.27
Isoascaridole 36.396 2.61
Limonene oxide 49.494 0.44
Phytol 55.281 2.16

The composition of the EO of C. ambrosioides has been the subject of several studies and
data from the literature shows that it has no constancy neither with respect to the compounds or
their percentage. The factors that determine the composition and yield of essential oils are numer-
ous, and in some cases, it is difficult to isolate these factors from each other. These variables may
include seasonality and plant maturity, geographical origin, genetic variation, the stages of growth,
the plant part used and the drying and post-harvest storage (Anwar et al, 2009, p. 188).

In the case of C. ambrosioides, realizes that the geographical origin of the plant has the
greatest influence. The a-terpinene is the major component in the EO of plant collected in Nigeria,
(Onocha et al., 1999, p. 220; Kasali et al., 2006, p. 13; Gbolade, Tira-Picos & Nogueria, 2010, p.
654), Rwanda (Muhayimana, Chalchat & Garry,1998, p. 690), Colombia (Jaramillo, Duarte & Del-
gado, 2012, p. 54), Cameroon (Chekem et al., 2010, 2900) and India (Gupta et al., 2002, p. 93;
Singh et al., 2008, p. 378). In contrast, in India was also found m-cymene as major portion, corre-
sponding to 43.9% of the oil (Prasad et al., 2009, p. 125). In Cameroon, Tapondjou et al. (2002, p.
398) found p-cymene corresponding to 50% the chemical constitution of EO.

Climatic conditions and water available in the soil can change the vegetal secondary me-

tabolism and, consequently, alter the composition of essential oils, throughout the seasons of the
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year (Silva et al., 2012, p. 195). The results of this study were obtained with plant material collected
during the spring in Pernambuco. Torres et al. (2003, p. 31) analyzed the EO composition of C.
ambrosioides collected in Argentina in three seasons: summer, autumn and spring. In summer, the
major component was a-phellandrene (40.0%), which was found in traces in autumn. In autumn
were found a-pinene (32.7%) and limonene (32.5%) in higher concentrations. In the spring, these
proportions fell to 17.4% for a-pinene and to 27.7% for limonene. The content of ascaridole showed
little variation during the three seasons, being found in summer 8.6%, 9.2% in autumn and 9.5% in
the spring.

The content of ascaridole, component for which are attributed some biological activities of
the EO (Jardim et al., 2008, p. 1213; Chu, Hu & Liu, 2011, p. 714) is also affected by the place of
origin of the plant. In Brazil, Jardim et al. (2008, p. 1213) reported a content of 80% of ascaridole in
EO of plant collected in the Southeast region of the country. Ascaridole was also found as the main
component of the EO of C. ambrosioides from Madagascar (Cavalli et al., 2004, p. 275), Togo (Ko-
ba et al., 2009, p. 435), the Eastern Mediterranean (Dembitsky, Shkrob & Hanus, p. 209) and China
(Chu, Hu & Liu, 2011, p. 714). It was reported, however, accounting for only a small percentage of
0.1% in the EO of plant in Nigeria (Onocha et al., 1999, p. 220).

In the present study, with the cultivated species in the Northeast region of Brazil, only
0.87% of ascaridole was found. The chemical composition of the EO was quite different from that
reported by Jardim et al. (2008, p. 1213). However, it is known that ascaridole is a heat-sensitive
compound which rearranges on treatment at 150°C to form isoascaridole. Moreover, it has been
noted that this isomerisation can give rise to inaccurate quantification of ascaridole (Cavalli et al.,
2004, p. 275).

Futhermore, Johnson & Croteau (1984, p. 254) showed that the biosynthesis of ascaridole
from a-terpinene was catalyzed by a soluble iodide peroxidase, which was isolated from homoge-
nates of fruit and leaves of C. ambrosioides. The enzymatic synthesis of ascaridole was confirmed
by GC-MS of the product. According Gobbo-Netto & Lopes (2007, p. 374) secondary metabolites
represent a chemical interface between plants and the environment. Thus, stimulus arising from the
environment in which the plant is located may redirect the metabolic route, leading to the biosyn-
thesis of different compounds, which may also explain the variations in the chemical composition
of the EO of C. ambrosioides.

Because it is a plant of great medicinal interest, and since the biological activities are related
to the presence of secondary metabolites, further studies are needed about the factors that affect the

composition of the EO of C. ambrosioides. The results are important for obtaining plants with

861
Sd, R. D. et al Rev. Bras. Farm. 95 (3): 855 — 866, 2014



ARTIGO ORIGINAL / RESEARCH

greater accumulation of the compounds of interest and also for the optimization of harvesting tech-
niques, post-harvest and extraction, visualizing potential commercial application of the plant (Silva
etal., 2012, 195).
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