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Abstract: The main components of the essential oil (EO) of Schihus molle L were characterized by Gas
Chromatography with Mass Spectrometry (GC-MS). The following components found were: a-pinene
(22%), limonene (19%), caryophyllene (11%), B-pinene (8%), y-gurjunene (6%), 7- Tetracyclo
[6.2.1.0(3.8)0(3.9)] undecanol, 4,4,11,11-tetramethyl (5%), B-cadinene (4.11%), ledene oxide (4%),
isoledene and B -elemene (3%), and finally §-cadinene with 2% and others. They are terpene-type
compounds in different concentrations. Their potential use in medicine stands out for being anti-
inflammatory, anxiolytic, antidepressant, memory loss recovery, kidney and liver problem preventions,
antioxidant, immunoprotective and it is also used as anticancer, antimetastatic, among other uses. It also
has a potential use as an antifungal, antimicrobial and insecticidal effect. They made it suitable for
medical therapies as well as controlling of pests and microorganisms and other applications.

Keywords: Schinus molle L; Essential oil; Terpenes; Potential use; Medicinal use

Resumen: Los principales componentes del aceite esencial (AE) de Schihus molle L fueron
caracterizados mediante Cromatografia de Gases con Espectrometria de Masas (GC-MS). Los siguientes
componentes encontrados fueron: a-pineno (22%), limoneno (19%), cariofileno (11%), B-pineno (8%), y-
gurjuneno (6%), 7-tetraciclo [6.2.1.0(3.8)0(3.9)Jundecanol, 4,4,1111-tetrametilo (5%), PB-cadineno
(4,11%), oxido de ledeno (4%), isoledeno y B-elemeno (3%), y finalmente 3-cadineno con 2% y otros.
Son compuestos de tipo terpeno en diferentes concentraciones. Su potencial uso en medicina destaca por
ser antiinflamatorio, ansiolitico, antidepresivo, recuperador de la pérdida de memoria, preventivo de
problemas renales y hepaticos, antioxidante, inmunoprotector y también se utiliza como anticancerigeno,
antimetastésico, entre otros usos. También tiene un uso potencial como efecto antifingico, antimicrobiano
e insecticida. Lo hicieron adecuado para terapias médicas, asi como para el control de plagas y
microorganismos y otras aplicaciones.

Palabras clave: Schinus molle L; Aceite esencial; Terpenos; Uso potencial; Uso medicinal
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INTRODUCCION

Schinus molle L. belongs to the Anacardiaceae
family. This tree is known as "Aguaribay”, "Molle"
or "False pepper tree". This specie is distributed from
southern Brazil, Paraguay, Uruguay and Argentina.
In Argentina, Mufioz (2000) circumscribes its habitat
in central and northern Argentina, indicating the
biogeographic provinces of Paranaense and Espinal.
Its original area cannot be exactly defined due to its
introduction into temperate and warm areas around
the world where it has become naturalized.

The plant has been used in traditional
medicine in the regions where it grows (Alonso,
2015). The drupes of this tree contain an essential oil
with a warm and spicy flavour that is used as a spice

Possible uses of Aguaribay or Schinus Molle oil

or condiment. In Europe, it was added as an
adulterant of true pepper for several years, especially
in the 19" century. The fruit macerated in water
creates a drink similar to hot beer, which can replace
vinegar. In Mexico, they prepare a drink called
“capalote” from the drupes of species of the genus
Schinus submerged for three days in “pulque”
(Alonso, 2015). In Argentina, it was included in the
preparation of fernet (Gusmerini, 2022) and other
drinks such as gin and also as condiment for specy
foods.

In this case its fruit is a small, spherical and
reddish or brown drupe, with a spicy flavour (Figure
No. 1)

Figure No. 1
Schinus molle drupe (own source)

Alonso (2015), reports that, the essential oil
from its drupes contains: a-bergamontransene,
bourbonene, a and 6-cadinene, o and y-calacorene,
calamenene, camphene, carvacrol, B-caryophyllene, y
copaene y-cubebene, p-cymene, o and -
phellandrene, o and p-pinene, a-terpineol, -
terpinene, a and y-muurolene, etc.

Its microbicidal action stands out (Padin,
2017; Viton Andia, 2018; Lalangui Pazmifio y
Palacios Paredes, 2021, Palomeque Camacho, 2022,
Cruz-Carrillo et al., 2022) and its fungicidal action as
well have been investigated by Pérez Moreno, (2019)
and Lalangui Pazmifio y Palacios Paredes, (2021),
too. Likewise, plant extracts and essential oils are
important natural sources of pesticides. In the case of
S molle L, it is also effective due to its repellent and
insecticidal action (Laoudi et al., 2023).

The drupe has been used over time as
medicine and in foods seasoning as spices. Medicinal
effects have been reported due to the presence of
terpenes as antiviral (da Silva et al., 2020; Adamski
& Adamska, 2021), diuretic, antiseptic, analgesic,
antioxidant and anti-inflammatory (Guala et al.,
2009; Bigliani et al., 2012; Alonso, 2015; Kim et al.,
2015; Gushiken et al., 2022). S molle essential oil is
recognized as a substance generally recognized as
safe by the Food and Drugs Administration (Schinus
molle - ESO, GRAS - 182.20). The FDA, which
regulates and approves substances such as dietary
supplements, food, and North American as a dietary
supplement and categorized in class 1, as a safe
specie for human consumption. This substance is also
referenced in the Peruvian repository of medicinal
plants. They attribute not only beneficial health
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properties but also documenting its nutritional use as
a component in beverages and others foods. The
drupes, leaves and resin are widely useful for this
purpose (PromPeru, 2023).

Nevertheless, it is important to characterize
the essential oil of this native specie originally from
Cordoba, in order to inform and analyse its properties
to know its possible uses and potentialities in detail.

MATERIALS AND METHODS

Species identification

Leaves, flowers and drupes, were collected in
summer time, February 2023, for their taxonomic
study. The material was picked up from trees located
at Kumelen School Park, located in Callejon Arias
S/N Coérdoba City, GPS -31.42305 - 64.117557. The
botanically identified material has been deposited in
the MEN Herbarium: (Mendoza Herbarium) of the
College of Agriculture, Cuyo National University,
Mendoza, Argentina. The specie was identified as
Schinus molle L. Anacardiaceae, according to Mufioz
et al. (1993), they described the leaf and drupe
morphological characters as “spheroid drupes,
reddish at the beginning and finally brown upon
completion of maturity”. For their part, Zapater et al.
(2018), delimits and redefines the morphological
characters that allow differentiation of the species,
adding the character of isomorphic leaves for Mufioz
(2000), also confirms that acuminate serrated leaflets
are observed, and also describes drupes that turn
brown at maturity.

Physical characterization of drupes

A small sample of 25 fruits was characterized from a
physical point of view. It was measured: weight with
an analytical scale OHAUS, and three diameters with
a 1:20 mm caliber. Then, it was calculated the area,
volume, apparent density and sphericity by Sneed and
Folk method (1958) and Wadel method (1932).

Obtaining essential oil

A batch of 37,013 units of reddish-brown drupes,
with a moisture content of 20.78% o 0.28, whose
weight was one thousand ten grams, were harvested
manually from eight trees located in the Kumelen
School Park. Subsequently, the fruit was ground to
obtain a fine powder of approximately 25 microns
with colloidal millet. Forty-five ml of essential oil
was obtained in 4 hours by hydrodistillation and the
resulting EO was separated through a separatory
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funnel. After treating with anhydrous sodium sulfate
and filtering, the EO was stored in the freezer at a
temperature of -20 + 2°C until chromatographic
analysis.

Sample processing

The sample was diluted 1:600 with hexane PA and
placed in a gas chromatograph coupled to a Mass
Spectrometry (GC-MS) [Clarus 580-SQ8, Perkin
Elmer serial no. 648N7021501] A column was used:
DB-5 [30 m, 0.25 mm inner diameter, 0.25 um film
thickness],  Agilent brand. The conditions
programmed in the GCMS were: Carrier gas: Helium
at a flow rate of 1 mL/min. Injector: 250°C. Program:
Initial temp 60°C (5 min), Ramp: 5°C/min up to
240°C (10 min). The sample was injected in Split
mode with a ratio of 1:20.

Mass conditions: m/z = 50 at m/z = 480 (scan
time: 0.2 s, time between scans: 0.1 s), with a solvent
delay of 5 min. The data were acquired using the
Turbo program. Mass 6. 1. The separated compounds
were identified by comparing the TR and the masses
with those in the database.

RESULTS AND DISCUSSION

Table No. 1 shows the major measures of fruits. The
drupe of Schinus molle L has an average mass 0.27 g
a 0.01, average diameter 4.37 mm a 0.23, calculated
area 60.29 mm? a 6.48, calculated volume 42.20 mm?
o 7.14, sphericity 0.90 a 0.07 and apparent density
0.0006a 0.00. The sphericity calculated by Sneed and
Folk (1958) and the true sphericity calculated by the
Wadell method (1932), very close to 1, confirm the
spheroid shape described by the first authors to
identify it as Mufioz et al. (1993).

The compounds identified in the EO of S.
molle L. are presented in Table No. 2. It can be seen
that 26 compounds were separated, from which 11
components were identified, among the majority
(51%) are a pinene, limonene and caryophyllene
(21.88%; 19.80% and 10.63%, respectively). Among
the minority ones (approximately 36%)  pinene, y-
gurjunene, B-cadinene, Tetracyclo
[6.2.1.0(3.8)0(3.9)] undecanol, 4,4,11,11-tetramethyl,
ledene, isoledene. 15 could not be identified (and
presented areas less than 2%). The detail of the
chromatogram is presented in the supplementary
material.
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Calculated Sphericity

Diameter Diameter Diameter Calculated Sphericity  Apparent
Sample . R . Mass (g) 2 Volume (By Sneed & .
Axis A (mm) Axis B (mm) Axis C (mm) Area ( mm?) 3 (By Wadell)  density
(mm?) Folk)
1 4.670 4.210 4.100 0.029 58.811 42.409 0.798 1.000 0.001
2 4.510 4.330 4.120 0.024 58.630 42.213 0.846 1.000 0.001
3 4.480 4.200 4.050 0.022 56.567 40.006 0.835 1.000 0.001
4 4.930 4.630 4.610 0.034 70.089 55.175 0.893 1.000 0.001
5 4.760 4.740 4.280 0.028 66.284 50.744 0.810 1.000 0.001
6 4.800 4.020 3.920 0.025 56.656 40.100 0.708 1.000 0.001
7 4.290 3.860 4.210 0.026 53.327 36.618 0.998 1.000 0.001
8 4.690 4.300 4.290 0.034 61.561 45.418 0.861 1.000 0.001
9 4.910 4.800 4.500 0.028 70.485 55.644 0.846 1.000 0.001
10 4.270 4.140 4.100 0.029 54.629 37.967 0.932 1.000 0.001
11 4.630 4.510 4.470 0.026 64.658 48.889 0.940 1.000 0.001
12 4.920 4.590 4.510 0.028 68.613 53.442 0.860 1.000 0.001
13 4.640 4.510 4.240 0.028 62.585 46.556 0.843 1.000 0.001
14 4.690 4.640 4.360 0.031 65.421 49.756 0.867 1.000 0.001
15 4.823 4.780 4.360 0.030 68.056 52.792 0.820 1.000 0.001
16 4.510 4.320 4.110 0.035 58.449 42.018 0.842 1.000 0.001
17 4.450 3.940 4.360 0.012 56.745 40.194 1.000 1.000 0.000
18 5.080 4.680 4.620 0.032 72.181 57.665 0.850 1.000 0.001
19 4.610 4.360 4.330 0.023 61.746 45.624 0.899 1.000 0.000
20 4.670 4.130 3.960 0.031 56.834 40.289 0.749 1.000 0.001
21 4.410 4.160 4.020 0.023 55.330 38.700 0.847 1.000 0.001
22 4.260 4.080 3.970 0.029 52.896 36.175 0.881 1.000 0.001
23 4.330 4.100 3.950 0.021 53.499 36.796 0.847 1.000 0.001
24 4.370 4.160 4.100 0.025 55.682 39.070 0.895 1.000 0.001
25 4.080 3.830 3.770 0.031 47.620 30.900 0.872 1.000 0.001
Average *
Desvest 4.5910.25 4.24+0.27 4.29+0.27 0.027+0.01 60.2916.48 44.20+7.14 0.89+0.07 1.00+0.00 0.0006+0.00

Table No. 1
Physical characteristics of the Schinus Molle L drupe

N © TR Area % Identification
1 6.904 21.88 a-pinene
2 8.215 0.31
3 8.315 8.09 B-pinene
4 8.82 1.11
5 9.925 0.74
6 10.095 19.80 Limonene
7 13.662 0.51
8 13.847 0.25
9 15.408 0.59

10 19.544 1.27
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11 20.6 0.68

12 21.01 2.81 B-elemene
13 21.75 10.63 Caryophyllene
14 21.985 0.51

15 22.25 1.38

16 22.606 1.15

17 22.801 1.26

18 23.171 1.07

19 23.296 411 B-cadinene
20 23.686 6.39 y-gurjunene
21 24.091 2.02 d-cadinene

22 24.301 1.85

23 25.612 4.80

7-Tetracyclo [6.2.1.0(3.8)0(3.9)]
undecanol, 4,4,11,11- tetramethyl-

24 25.747 3.82 ledene oxide
25 26.477 0.35
26 27.047 2.62 Isoledene

Table No. 2
Chemical composition of Schinus Molle L essential oil

Among the terpenes in the S. molle L
essential oil, classified according to isoprene units
(C5), we can mention monoterpenes (C10) among
them, the compounds identified as o-pinene, f-
pinene, limonene and 7-Tetracyclo
[6.2.1.0(3.8)0(3.9)] undecanol, 4,4,11,11-tetramethyl]
and among the sesquiterpenes (C15) the compounds
identified as B-elemene, caryophyllene, B-cadinene,
y-gurjunene, d-cadinene, ledene oxide and isoledene.

In the study conducted by Giuffrida et al.
(2020), 51 components were identified in the
essential oil (EO) of S. molle L fruits collected in
Montevideo province, Uruguay. These components
represented 77.41% hydrocarbon monoterpenes,
10.83% hydrocarbon sesquiterpenes, and 2.81%
oxygenated sesquiterpenes. The fruit essential oil was
characterized mostly by the presence of Limonene
(16.98%), P-caryophyllene (2.45%), p-pinene
(1.32%), a-pinene (1.21%), and caryophyllene oxide
(0.67%).

On the other hand, in the research conducted
by Volpini-Klein et al. (2021), had numerous
components identified in the essential oil derived
from fruits collected in Navirai-MS, Brazil. These
fruits were harvested in December (summer) at a

mature state (5 kg). The essential oil is characterized
by its 24 components, among the main, including a-
pinene: 0.5%, p-pinene: 0,5%, p-elemene: 1%,
Caryophyllene oxide: 1.6%, 0-cadinene: 1.2%. These
components represent  65.6% hydrocarbon
monoterpenes, 23.9% hydrocarbon sesquiterpenes,
and 3.6% oxygenated sesquiterpenes.

a and f-pinene

As it can be seen in Table No. 2 and Figure No. 2,
pinene (C10) is a bicyclic monoterpene. This terpene
is also present in cannabis oil (Weston-Green et al.,
2021). It has a piney smell that is reminiscence of the
fresh scent of a forest. a -pinene is also abundant in
softwood oils. Rosemary is another familiar source of
a-pinene (Shahina et al., 2022), as eucalyptus oil
(Almas et al., 2021) and orange peel oil and other
fruits (Golmohammadi et al., 2018, Karthikeyan et
al., 2022).

In this work, a-pinene was found at 21.88%
and B-pinene at 8.09%, unlike the characterization
made by Bigliani et al. (2012), found 13.80% o-
pinene and 5.8% B-pinene. In contrast Volpini-Klein
(2021) found 0,5% of o and B-pinene, and Giuffrida
et al. (2020), found 1,32% of B-pinene and 1,21 of a -
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pinene. Other authors such as Kratz et al. (2018),
found that the essential oil of Schinus molle L,
extracted from berries and leaves, contained a-pinene
and B-pinene like rosemary and sage essential oil and
p-cymene like oregano essential oil (Burt, 2004;
Kasimala & Kasimala, 2012). Regarding medicinal
properties, scientific information indicates that o-
pinene found in the essential oil of Schinus molle L
berries has amazing potential as an anti-inflammatory
(Kim et al., 2015), bronchodilator (Yang et al.,
2011), analgesic (Li et al., 2016), anxiety reliever
(Satou et al., 2013), skin protector against UV rays
(Karthikeyan et al., 2018), antimicrobial agent
together with B-pinene and even as a tool to combat
short-term memory impairment (Lee et al., 2017).
This terpene is so potent that it is also used in
medicine to treat kidney and liver problems (Sybilska
etal., 1994).

Limonene

As it is illustrated in Table No. 2 and Figure No. 2,
Limonene (C10) has a chiral carbon as stereocenter.
Thus, there are two optical isomers: R-limonene and
S-limonene (formerly dextro and levo, respectively),
the latter also known as L-limonene. The composition
of essential oil presented a limonene percentage of
19.80% compared to the reported by Bigliani et al.
(2012), who found 12.81%. In comparison the
essential oil analysed by Giuffrida et al. (2020),
discovered 16.98% that was absent in the analysis
reported by Volpini-Klein et al. (2021). Limonene
has  chemopreventive and  chemotherapeutic
properties for breast, skin, lung and stomach cancer
(Chao et al., 2017) It was found that limonene could
inhibit spared nerve injury (SNI)-induced mechanical
hyperalgesia in mices receiving intrathecal injection
of glycoprotein (gp120); limonene has the ability to
mitigate migraine by diminishing the hyperalgesia
associated with it (Eddin et al., 2021).

Caryophyllene or p-Caryophyllene

As it is shown in Table No. 2 and Figure No. 2, the
Caryophyllene (C15) or p-Caryophyllene present in
the Aguaribay OE reached a concentration of
10.63%, similar to the 11.88% of the characterization
of Bigliani et al. (2012). This concentration was
higher than those reported by Giuffrida et al. (2020),
who found B-caryophyllene (2.45%) in the essential
oil and Volpini-Klein et al. 2021, found 3,2% of Z-
Caryophyllene. This is an organic compound

Possible uses of Aguaribay or Schinus Molle oil

classified primarily as a natural occurring bicyclic
sesquiterpene notable for having a cyclobutane ring.
This terpene is one of the main components of the
essential oils of many cannabis plants (Kratz et al.,
2018). In addition, it was tested with excellent results
in attenuating cognitive impairment induced by
exposure to aspartame, a well-known food additive
(Rosa et al., 2023). At the therapeutic level,
caryophyllene stimulates the body's CB2 receptors,
which have been linked to the regulation of dopamine
secretion, so they are closely related to addiction
management (Gertsch et al., 2008). In addition, it has
properties to be an antidepressant (Bahi et al., 2014),
and to be used for the prevention and treatment of
osteoporosis (Yamaguchi & Levy, 2016). It has a
strong local anesthetic action that seems to be strictly
dependent on its chemical structure (Ghelardini et al.,
2001). Both B-caryophyllene and -caryophyllene
oxide can be used for treatments against different
types of cancer and chronic pain (Fidyt et al., 2016).
It was used in the treatment of wounds in rats, giving
excellent results due to its antioxidant properties and
re-epithelialization (Gushiken et al., 2022). Its
antimicrobial property against periodontopathogens
can also be added (Yoo & Jwa, 2019). This substance
is also is useful for diabetes treatments having a
promising potential for insulin secretion and
sensitivity (De Fronzo et al.,, 2015). It has been
shown to have pharmacological effect against
ischemic stroke (Hu et al., 2022). It also acts as a
therapeutic agent against the damage produced by
MPP+ treatment in Parkinson's Disease (Wang et al.,
2018).

Elemene

As it can be seen in Table No. 2 and Figure No. 2,
Elemene (C 20), is a compound also found at 2.81%
in the essential oil studied. This was higher than the
values:0.39%, reported by Bigliani et al. (2012), and
higher than 1.0% and 1.5% also by Volpini-Klein et
al. (2021), for the same specie. The same compound
was absent in the essential oil analysed by Giuffrida
et al. (2021). This substance contains three
unsaturated double bonds, which are classified as o-
elemene, B-elemene and 5-elemene depending on the
position of the double bond. Among them, 3-elemene
has the highest antitumor activity. The chemical
name of p-elemene is 1-methyl-1-vinyl-2,4-
diisopropenyl-cyclohexane, the molecular formula is
CisHoa. B-elemene has also been extracted from the
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medicinal herb Turmeric wenyujin, where it has been
found to have a broad spectrum of antitumor activity,
high efficacy and low toxicity, and can cross the
blood-brain  barrier. Compared with traditional
chemotherapy drugs, in addition to its antitumor
effect, it can also have an immunoprotective effect

a-pinene B-pinene

B-Caryophyllene

&-cadinene

limonene

B-cadinene

Ledene oxide

Possible uses of Aguaribay or Schinus Molle oil

(Zhang et al., 2021). B-elemene has sensitization
properties, and anti-inflammatory and antioxidant
effects. It has been broadly used to treat different
types cancers due to its excellent anti-tumor activity,
inhibition of tumor cell migration, and relatively
minor adverse effects (Chen et al., 2023).

A
P

B-elemene

y-gurjunene

isoledene

7-Tetracyclo[6.2.1.0(3.8)0(3.9)]Jundecanol, 4,4,11,11-
tetramethyl-
Figure No. 2
Chemical structures identified through the GC-MS

Isoledene

As it is evidenced in Table No. 2 and Figure No. 2,
Isoledene (C15) is a sesquiterpene and is present in
the essential oil of S molle L. at 2.6%, but was not
found by Bigliani et al. (2012), neither by Giuffrida
et al. (2020), and by Volpini-Klein et al. (2021),
possibly due to the variabilities of the agronomic and
physiological contexts in which the plants grow. It is

a sesquiterpene (C15) whose activity has been
studied in the medicinal sector, inducing selective
cytotoxic  effects towards human colorectal
carcinoma cell lines, in addition to inducing typical
apoptotic changes in the morphology of colon cancer
cells (Asif et al., 2016). In the agro-industrial sector,
it is part of essential oils used as biodegradable plant
pesticides against the Drosophila melanogaster
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(Valdez et al., 2018).

Ledene oxide

As it is shown in Table No. 2 and Figure No. 2 the
molecule of Ledene-(I) oxide (Has Ci50), is a
sesquiterpene (C15) that contains oxygen. It was
found in 3.82% from the essential oil of S molle L,
and it was not reported by others authors as Bigliani
et al. (2012), Giuffrida et al. (2020), and Volpini-
Klein et al. (2021). In the medicinal field, an essential
oil from the Tripleurospermum conoclinium plant
was used, having ledene oxide as its main
component. It was discovered that this oil has anti-
diabetic activity and anti-inflammatory properties in
addition to antioxidant properties (Servi et al., 2020).
Likewise, a stereoisomer of this, from an essential oil
of Myric rubra leaves, has antioxidant characteristics
and its anticancer capacity was tested in lung cancer
cells as demonstrated Yin et al. (2019).

p and 6-cadinene
As it is illustrated in Table No. 2 and Figure No. 2, 3-
cadinene (C15) is a sesquiterpene present in the
essential oil of S molle L at 2.02% compared to
1.53% found by Bigliani et al. (2012), who also
found the presence of y-cadinene at 0.22%. Giuffrida
et al. (2020), reported 0,05% and it was absent in
Volpini-Klein et al. (2021), research. Two
mechanistic proposals have been made for the
formation of &-cadinene: a 1,10 ring-closure
mechanism leading to the key intermediate
germacradienyl cation, or a 1,6-ring closure leading
to the alpha-bisabolyl carbocation (Loizzi, 2017). (+)-
d-cadinene synthase from Gossypium arboreum
(cotton tree) is a sesquiterpene cyclase that catalyzes
On the other hand, while 7-Tetracyclo
[6.2.1.0(3.8)0(3.9)] undecanol, 4,4,11,11-tetramethyl-
shown in Table and in Figure No. 2, was found in the
distilled essential oil of S molle L. Bigliani et al.
(2012), Giuffrida et al. (2020), and Volpini-Klein et
al. (2021), reported other terpenes such as Tricyclene,
Camphene, Sabinene, B-Myrcene, a-Phellandrene p-
Cymene [-Phellandrene, a-Copaene, a-thujene; o-
and y-terpinene, mycene, terpinolene,
aromadederene, a-humulene, B-Selinene, B-copaene
and others in few concentrations. These differences,
as mentioned above, could be due to cultural,
agronomic or physiological factors that respond to
the need of the plant in the face of external stressors
and also to the fact that the chromatographic analysis

Possible uses of Aguaribay or Schinus Molle oil

the cyclization of farnesyl diphosphate in the first
step of gossypol biosynthesis. This phytoalexin
defends the plant from bacterial and fungal pathogens
(Gennadios et al., 2009). However, anticancer
capacity was tested in ovarian cancer cells, inhibiting
them through caspase-dependent apoptosis and cell
cycle arrest (Hui et al., 2015).

In Table No. 2, the sesquiterpene B-cadinene,
present in the essential oil of S molle L at 4.11%, was
not reported by authors as Bigliani et al. (2012),
Giuffrida et al. (2020) and Volpini-Klein et al.
(2021). Nevertheless these last authors reported y-
cadinene in 1,2 y 3% at 120 min and 240 min
respectively (Volpini-Klein et al., 2021) and 0,45%
by Giuffrida et al. (2020). B-cadinene is a bicyclic
sesquiterpene. Among its possible applications, it was
studied as a possible treatment for bacterial and
fungal infections (Shalini et al., 2023; Kim & Shin,
2005). Its action has been corroborated by other
studies such as that of Shalini et al. (2023), finding it
as the main compound of Acorus calamus.

y-Gurjunene

As it is depicted in Table No. 2 and Figure No. 2, y-
Gurjunene (C15) was found in the EO in a 6.39%
higher than that found by Bigliani et al. (2012), in the
same type of oil, but it was absent in the Giuffrida et
al. (2020), and Volpini-Klein et al. (2021),
researches. y-Gurjunene is a natural sesquiterpene
isolated from gurjunene balsam. It is obtained by
isomerization of a-gurjunene in an acid medium. (+)-
y-gurjunene is a sesquiterpene hydrocarbon with a
guaiana skeleton (Miyazawa et al., 1998). It is found
in Lantana camara and has insecticidal properties.

does not report those compounds whose
concentration is less than 2%, because there are
missing compounds in the database library to
complete.

Finally, the essential oil of S molle L and its
terpenes deserves to be studied in depth, for its added
value that could convert drinks or foods into
functional foods with beneficial characteristics for
health. The terpene composition is important for the
manufacture of artisan drinks such as beer (Valdez,
2019) or Aguaribay Fernet (Gusmerini, 2022) since
they can be added in small doses to the same or to
others as a potential drink with medicinal effects and
functional characteristics.

Figure No. 2 shows the structures found by
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GC/MS chromatography. Substances with an area
less than 2% are not identified and reported by the
analysis.

CONCLUSIONS

The essential oil of Schinus molle L, collected in the
capital city of Cordoba, has mostly terpene-type
compounds in different concentrations: o and f
pinene, limonene and P caryophyllene, y- gurjunene,
B-cadinene, Tetracyclo [6.2.1.0(3.8)0(3.9)]
undecanol, 4,4,11,11-tetramethyl-, ledene, isoledene.
In addition to traditional uses (condiments,
flavourings, seasonings) due to their sensory and
organoleptic properties, and there are also medicinal
properties attributed to the components of EO. Its
potential use in medicine stands out for being anti-
inflammatory, anxiolytic, antidepressant, memory
loss recovery, kidney and liver problems prevention,
antioxidant, immunoprotective and it is used as
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