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Abstract

There is a growing search in the chemical composition of essential oils, as they have
biological and pharmacological activities. Among the plants with homogeneous composition
in essential oils stands out the species Eremanthus arboreus (Gardner) MacLeish,
(Asteraceae) popularly known as the “candeeiro”. This plant species is native to Chapada of
Araripe - Ceard, Brazil. The objective was to characterize chemically the constituents of the
essential oil (OE) of E. arboreus by means of Gas Chromatography and perform a review of
its biological and pharmacological activities. The botanical material was collected in Chapada
of Araripe, Barbalha - CE, Brazil, in April 2014, the extraction and collection of OE was done
in Clevenger apparatus. The chemical composition of the OE was performed by Gas
Chromatography coupled to Mass Spectrometry (CG/MS). As for the review, specialized
scientific bases (Scopus, Scielo and Web of Science) were consulted. According to the results,
8 constituents were identified, where a-Bisabolol is mentioned as being the main component
of the essential oil of this species. As for the biological and pharmacological activities of the
OE, it was demonstrated that the species has the following activities: antimicrobial, larvicide,
anti-inflammatory and antinociceptive. Eremanthus arboreus is a species with great
pharmaceutical potential and also an alternative for industries that target products based on
the constituent a-Bisabolol.

Keywords: Terpenes; Sesquiterpene; Asteraceae; Review; Vanillosmopsis arborea.

Resumo

Ha uma busca crescente na composicdo quimica dos Oleos essenciais, por apresentarem
atividades bioldgicas e farmacologicas. Dentre as plantas com composicdo homogénea em
6leos essenciais destaca-se espécie Eremanthus arboreus (Gardner) MacLeish, (Asteraceae)
conhecida popularmente como o candeeiro. Esta espécie vegetal é nativa da Chapada do
Araripe - Ceard, Brasil. Objetivou-se caracterizar quimicamente os constituintes do 6leo
essencial (OE) de E. arboreus por meio da Cromatografia Gasosa e realizar uma revisdo de
suas atividades bioldgicas e farmacoldgicas. O material botanico foi coletado na Chapada do
Acraripe, Barbalha - CE, Brasil, em abril de 2014, a extracéo e coleta de OE foram feitas em
aparelho de Clevenger. A composicdo quimica do OE foi realizada por Cromatografia Gasosa
acoplada a Espectrometria de Massa (CG/MS). Quanto a revisao, foram consultadas bases
cientificas especializadas (Scopus, Scielo e Web of Science). De acordo com os resultados, 8

constituintes foram identificados, onde o o-Bisabolol é mencionado como sendo o
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componente principal do 6leo essencial desta espécie. Quanto as atividades biologicas e
farmacoldgicas do OE, foi demonstrado que a espécie apresenta as seguintes atividades:
antimicrobiana, larvicida, anti-inflamatdria e antinociceptiva. Eremanthus arboreus € uma
espécie com grande potencial farmacéutico e também uma alternativa para as inddstrias que
visam produtos baseados no constituinte a-Bisabolol.

Palavras-chave: Terpenos; Sesquiterpeno; Asteraceae; Revisdo; Vanillosmopsis arborea.

Resumen

Existe una busqueda creciente en la composicion quimica de los aceites esenciales, ya que
tienen actividades bioldgicas y farmacologicas. Entre las plantas con composicion homogénea
en aceites esenciales destaca la especie Eremanthus arboreus (Gardner) MacLeish,
(Asteraceae) conocida popularmente como la lampara. Esta especie de planta es originaria de
Chapada del Araripe - Ceara, Brasil. El objetivo fue caracterizar quimicamente los
constituyentes del aceite esencial (OE) de E. arboreus mediante Cromatografia de Gases y
realizar una revision de sus actividades bioldgicas y farmacoldgicas. EI material botanico fue
recolectado en Chapada del Araripe, Barbalha - CE, Brasil, en abril de 2014, la extraccion y
recoleccion de OE se realizé en el aparato Clevenger. La composicion quimica del OE se
realiz6 mediante cromatografia de gases acoplada a espectrometria de masas (CG/MS). En
cuanto a la revision, se consultaron bases cientificas especializadas (Scopus, Scielo y Web of
Science). De acuerdo con los resultados, se identificaron 8 constituyentes, donde se menciona
al a-Bisabolol como el componente principal del aceite esencial de esta especie. En cuanto a
las actividades biologicas y farmacoldgicas de la OE, se demostré que la especie tiene las
siguientes actividades: antimicrobiana, larvicida, antiinflamatoria y antinociceptiva.
Eremanthus arboreus es una especie con gran potencial farmacéutico y también una
alternativa para las industrias que se dirigen a productos basados en el constituyente a-
Bisabolol.

Palabras clave: Terpenos; Sesquiterpeno; Asteraceae; Revision; Vanillosmopsis arborea.
1. Introduction
In Brazil, the genus Eremanthus is recognized for its high vegetation diversity in areas

of Cerrado and Campos Rupestres. The genus comprises about 20 species, most of which are

popularly called “candeias”, because they are used as candles by traditional communities
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(Zappi et al., 2015). In the Chapada of Araripe located in the south of the state of Ceara
(Brazil), a species belonging to the genus is Eremanthus arboreus (Gardner) MacLeish, an
endemic tree of the Cariri region that grows up to 4 m in height and is popularly known as
“candeeiro” (Cavalcanti & Nunes, 2002). The popular name of this species is due to the wood
of this plant to easily promote its combustion which is used by the populations at night
(Teixeira et al., 2018).

The E. arboreus specie has a high economic value due to the high content of its main
chemical constituent, a-bisabolol (C1sH260). This constituent is a sesquiterpene found also in
M. chamomilla, its main use is in dermatological products, as it has low toxicity and
antimicrobial, antifungal and anti-inflammatory properties (Rodrigues et al., 2018). The a-
bisabolol after being drawn varies from colorless to light yellow, has a point slightly viscous
and strong floral scent, because of this feature is widely used for flavoring liquids and foods
also being present in the make-up preparations, eye creams , moisturizers, antiperspirants,
cleaning products and sunscreens (Saltdo & Veiga, 2001; Bhatia et al., 2008).

The sesquiterpene under study has important biological and pharmacological
activities, such as: antiparasitic activity against strains of Leishmania (Morales-Yuste et al.,
2010; Corpas-L6pez et al., 2018), gastroprotective activity (Bezerra et al., 2009; Rocha et al.,
2011), anti-tumor activity in gliomas cells and induction of apoptosis (Cavalieri et al., 2004),
anti-inflammatory activity and visceral antinociceptive activity (Leite et al., 2011), cytotoxic
activity and antimutagenic activity (Goncalves et al., 2011), antifungal activity (Van Zyl et
al., 2006), antibacterial and modulating antibiotics (Brehm-Stecher & Johnson, 2003; Forrer et
al., 2013; Oliveira et al., 2017).

Thus, the objective of this study was to chemically characterize the essential oil
composition of E. arboreus by means of Gas Chromatography and to perform a review of its

biological and pharmacological activities.
2. Methodology
2.1 Plant Material
In April 2014 the bark of E. arboreus was collected in the Chapada of Araripe in
Barbalha, Ceard, Brazil under coordinates Lat: 7°22'6.10 "S, Long: 39°19'43.72" W. The

collection time was at 9:00 a.m. to avoid that during hot times, the phytoconstituents did not

volatize.
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2.2 Extraction of Essential Oil

The extraction of the essential oil of E. arboreus was carried out in hydrodistillation
system as proposed by Matos (2009). The E. arboreus bark was dried in a drying oven at
35°C and crushed. Subsequently, 200 g of the shells were taken to the hydrodestination
system with 4 liters of distilled water, and subjected to constant boiling for 2 hours. The
essential oil was collected and stored in an amber bottle until the time of the phytochemical

analysis.

2.3 Chemical Composition of Essential Oil

The essential oil after preparation was submitted to GC analysis in a Varian 3800 Gas
Chromatograph equipped with a capillary fused silica column (25 m x 0.25 mm) coated with
SE-54. The GC conditions used were: carrier gas He (1 mL/min); on column injector 200 °C;
FID 250 °C; column temperature 60 °C to 325 °C at 4 °C/min. GC-MS analyses were
performed on an HP 5973 - 6890 GC-MSD system operating in the EI mode at 70 eV,
equipped with an HP-5 cross-linked capillary column (30 m x 0.25 mm). The temperature of
the column and the injector were the same as those from GC.

Identification of the constituents of Eremanthus arboreus (candeeiro) essential oil was
based on retention index (RI), determined with reference of the homologous series of n-
alkanes, C7-C30, under identical experimental conditions, comparing with the mass
comparison of the mass spectra with those of NBS Library (Massada, 1995) and those
described by Adams (2017). The relative amounts of individual components were calculated

based on the CG peak area (FID response).

2.4 Literature review

The bibliographical review consisted of the terms “Vanillosmopsis arborea”,
“Eremanthus arboreus” and “candeeiro” and was included in the Scopus, Scielo and Web of
Science research bases, the publication period was not taken into account. The findings were

categorized according to the biological and pharmacological properties of the species.
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3. Results

3.1 Chemical composition

According to our results (Table 1), the phytochemistry of the essential oil of E.

arboreus presented a homogeneous composition, since there were a total of 8 phyto-

constituents. Among these, the major compounds were a-Bisabolol (Figure 1) with 81.09%

presence in the essential oil. The percentage of other constituents reaches only 18.7%, so that

a-Bisabolol was the terpene that dominated the composition of this oil.

Table 1. Composition of the Eremanthus arboreus essential oils.

Compounds RI? - arboreus
RIP (%)
Eugenol 1356 1353 1.73
B-Cubebene 1389 1390 1.08
B-guaiene 1438 1439 4.15
B-Bisabolene 1511 1509 0.96
Elemicin 1557 1554 3.82
a-Cadinol 1650 1653 1.49
a-Bisabolol 1682 1683 81.09
Bisabolol oxide 1745 1744 5.47
Total identified (%0) 99.79

Relative proportions of the essential oil constituents were expressed as percentages.

®Retention indices from literature (Adams

20) )

bRetention indices experimental (based on homologous series of n-alkane C7-Cao).

Source: Authors, (2020).




Research, Society and Development, v. 9, n. 10, €9599109270, 2020
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v9i10.9270

Figure 1. Chemical structure of a-Bisabolol.

-

Source: Authors, (2020).

3.2 Review of the biological and pharmacological activities of Eremanthus arboreus

According to Table 2, as regards the activities of E. arboreus, it is reported that its
essential oil has biological and pharmacological properties. As for the biological, it is shown
that the essential oil besides antiparasitic action (Mota et al., 2012; Colares et al., 2013),
antibacterial (Santos et al., 2011; Santos et al., 2013; Rodrigues et al., 2018) and antifungal
(Rodrigues et al., 2018), is able to modulate the action of commercial drugs (Santos et al.,
2011; Rodrigues et al., 2018), in addition, the essential oil and the ethanolic extract of the
shells have larvicidal properties (Costa et al., 2010). Although there are extensive biological
activities of E. arboreus, it has been demonstrated that the species does not present
allelopathic action (Marco et al., 2015). Following the review, the essential oil has been
extensively studied from a pharmacological point of view, so that there are many studies
focusing on the antinociceptive action of the oil of the species (Leite et al., 2011a; Leite et al.,
2011b; Leite et al., 2014; Santos et al., 2015), in addition, it has been demonstrated that there
are other oil activities such as anti-inflammatory (Santos et al., 2015; Leite et al., 2011),

sedative and gastroprotective (Santos et al., 2015; Leite et al., 2009).
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Table 2. Biological and pharmacological activities of Eremanthus arboreus.

Product of E. Activity Reference
arboreus
Essential oil Antibacterial Santos et al., 2011; Santos et al., 2013; Rodrigues et
al., 2018
Essential oil Antifungal Rodrigues et al., 2018
Essential oil Drug modulator Santos et al., 2011; Rodrigues et al., 2018
Essential oil Antinociceptive Leite et al., 2011a; Leite et al., 2011b; Leite et al.,

2014; Santos et al., 2015
Essential oil Larvicide Furtado et al., 2005; Silva et al., 2017

Essential oil Anti- Santos et al., 2015; Leite et al., 2011a

inflammatory

Essential oil Sedative Santos et al., 2015
Essential oil Antiparasitic Mota et al., 2012; Colares et al., 2013
Essential oil Gastroprotector Leite et al., 2009

Ethanolic extract Larvicide Costa et al., 2010

Source: Authors, (2020).

4. Discussion

In fact, the specie under study is a natural source of a-Bisabolol, since its values were
high. This composition corroborates with other authors about the major constituent of oil
(Santos et al., 2013; Santos et al., 2015; Rodrigues et al., 2018). However there are some
variations as to the amount of constituents and their percentage. In the study by Rodrigues et
al (2018), the essential oil of the species shows only 4 compounds, being bisabolol oxide, a-
bisabolol, eugenol methyl ether and diisooctyl phythalate. These two last ones were not found

in our essential oil.
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This variation in oil is due to several factors that are endogenous, such as genetic, or
exogenous. In this case, the external factors that influence the chemical compositions of the
essential oils are the levels of ultraviolet radiation, herbivory, climatic conditions, the mode
and time of collection, the extraction method, and especially the geographical origin of the
vegetal material (Bezerra et al., 2017; Gerdakaneh, Mohammadi, & Arji, 2018).

In the popular culture of Chapada of Araripe (Ceara-Brazil), the species Eremanthus
arboreus is used as mosquito repellent due to the production of oil by the shells, supporting
the hypothesis that this oil has other biological or pharmacological activities (Furtado et al.,
2005). The species also has proven biological activities, including antiparasitic (Mota et al.,
2012; Colares et al., 2013), antibacterial (Santos et al., 2011; Santos et al., 2013; Rodrigues et
al. , 2013; Rodrigues et al., 2013;., 2018) and antifungal (Rodrigues et al., 2018) of essential
oil.

These activities can be attributed to the presence of the major compost a-Bisabolol. In
the case of the antifungal action of the essential oil for Candida Berkh. strains, this can be
justified because the major constituent interferes in the biosynthetic pathways, such as
ergosterol, causing structural and morphological alterations, essential for fungus survival
(Ahmad et al., 2011; Rodrigues et al., 2018).

5. Conclusion

Thus, it is evident that E. arboreus is a species with great pharmaceutical potential and
also an alternative for the pharmaceutical industries to obtain the mentioned sesquiterpene a-
bisabolol. However, it should be pointed out that management studies of the species must be
carried out in order to avoid extinction, since it is endemic to the southern region of Ceara in
Brazil.
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