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ABSTRACT

Background: Inrecentyears, antioxidants have become essential in nutrition
because of their ability to protect the body against oxidative cell damage
that can produce dangerous diseases. Medicinal plants are a major source
of many bioactive molecules that act directly on the body. Objective: The
main objective of our work is to highlight the antioxidant potential of
the essential oil (EO) of Origanum elongatum Emb and Maire (endemic
plant of Morocco), determine its composition, and carry out fractionation
operations to isolate the molecule (s) responsible for this activity.
Materials and Methods: The measurement of the antioxidant activity of
the EQ is carried out by trapping the free radical 2,2-diphenyl-1-picrylhydrazyl
and the composition of the EO is determined using gas chromatography
coupled with mass spectrometry. The fractionation of the EO was carried
out by various chromatography technigues. Results: The results show that
the EO has an interesting antioxidant activity with an EC, in the order of
1.2 in comparison with a reference antioxidant, 3-tocopherol whose EC, is
0.26.The EO of O. elongatum consists of 11 compounds, of which 3 are the
majority: carvacrol (60.42 %), para-cymene (13.9%), and y-terpinene (9.4%).
Conclusion: Fractionation of the oil made it possible to isolate a purified
antioxidant molecule consisting mainly of carvacrol (95%).
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SUMMARY

e Origanum elongatum is an endemic species of Morocco. In this work,
the antioxidant activity of his essential oil (EO) is evaluated using the
2,2-diphenyl-1-picrylhydrazyl test

e The analysis of the EO is carried out by the gas chromatography coupled with
mass spectrometry

e Fractionation of the EO made it possible to isolate a purified antioxidant
molecule.

INTRODUCTION

The beneficial effect of antioxidants on human health has become an
important topic giving rise to a lot of research worldwide. In recent
decades, the interest in natural antioxidants has increased given their
importance and their use in various fields of agriculture, medicine, food
industry, etc.

In addition, antioxidants have become essential nutrients in nutrition;
they are important in terms of their ability to protect against oxidative
cell damage that can lead to diseases such as Alzheimer’, cancer,
cardiovascular disease, and other chronic diseases.!"!

However, the most used synthetic antioxidants, such as butyl hydroxyl
anisole, butyl hydroxytoluene, propyl gallate, and tertiary butyl
hydroquinone have been suspected to cause or promote undesirable side
effects which are associated with their toxic effects.l? For these reasons,
there are evident requirements for increasing application of natural
antioxidants obtained from plant material.

Medicinal plants are used for their richness in nutrients and for their
ability to promote human health and protect against a number of diseases
and infections. These plants present an important source of secondary
metabolites such as essential oils (EOs) and phenolic compounds that
include flavonoids which present interesting biological activities.!

© 2019 Pharmacognosy Research | Published by Wolters Kluwer - Medknow

hydro distillation

o |

& .
7_....:::... 2 :._‘I_Jl! il o E

- 1 Purified antioxidant molecule

Abbreviations Used: DPPH: 2,2-diphenyl-1-picrylhydrazyl; GC/MS: Gas
chromatography coupled with mass spectrometry; EOs: Essential oils;
TLC: Thin-layer chromatography; NIST.: The
National Institute of Standards and Technology;
Ppm: Parts per million; OD: Optic density;
CL: Column chromatography.

Access this article online
Website: www.phcogres.com

Correspondence: Quick Response Code:

Prof. Halima Rchid,

Department of Biology, Faculty of Sciences,
Chouaib Doukkali University, BP 20,

24000 El Jadida, Morocco.

E-mail: rchidhalima@hotmail.com

DOI: 10.4103/pr.pr_157_18

In addition, plant extracts and particularly the EOs of many plant species
are known for their significant antioxidant capabilities.!*”!

The EOs are a very heterogeneous group of natural products derived
from aromatic plants and whose composition may be different between
different species or varieties.® In spite of their aroma, odor, and fragrance,
some of these EOs are also widely used in cosmetics and nutrition.’
Different species of Origanum, plants of Lamiaceae family, have been the
subject of numerous scientific studies.!*'!

Many reports have shown that Origanun vulgare L. is one of the most
widespread and known species of this family which EOs is particularly
rich in mono- and sesquiterpenes.!'!!
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Chemical composition of the EOs of the genus Origanum is well
documented. The major constituents are phenolic monoterpenes
such as thymol and carvacrol. This oil also contains sesquiterpene,
terpinene, flavonoids, and other compounds with variable relative
proportion.”1®12] By the way, these oils have been shown to possess
antioxidant, antibacterial, antifungal, diaphoretic, carminative,
antispasmodic, and analgesic activities.!

Consequently, the EOs of this genus and its major constituents are
considered a potential source of active compound interest.

Origanum elongatum an endemic species of Morocco, is widely used in
local traditional medicine for treating vomiting, acute gastroenteritis,
food poisoning, and respiratory problems.!* It remains however little
explored.

In a previous work of screening biological properties among different
species of Morocco, we demonstrated the presence of antioxidant activity
in extracts of O. elongatum.'" The objective of this work is to study the
antioxidant properties of O. elongatum EO and its composition in order
to proceed to operations of fractionation and isolation of the substances
responsible for this activity.

MATERIALS AND METHODS

Plant material

O. elongatum Emb and Maire was collected in June 2013 at “Targuist” in
the Rif in Northern Morocco (34° 57 “North 4° 18” West), a mountainous
area of 994 m. Air-drying of plant (leaves and flowering tops) was
performed in the shadow in a dry and ventilated room.

Preparation of the essential oil and fractions
Preparation of the essential oil

The EO is obtained by hydrodistillation in Clevenger-type apparatus:
250 g of flowered tops and leaves is extracted during 4 h. The obtained
EO was dried over anhydrous sodium sulfate and stored at 4°C in the
dark until required. The voucher specimens of plant material and EO
are deposited at the Herbarium of the Department of Biology, Chouaib
Doukkali University, Faculty of Sciences, El Jadida, Morocco.

Preparation of the fraction

The EO was fractionated by silica column chromatography (CL) and
preparative thin-layer chromatography (TLC).

Chromatography on a silica column

The column used is an open column of large particle size silica (G 60,
0.063-0, 02 mm, Merck). It is glass, the diameter and length of the
column changes according to the step of the fractionation. An amount
of silica (50 g) was mixed with methanol (200 ml) and homogenized by
ultrasound during 1 h. Several solvents combinations were tested to find
the eluent which gives the best separation of the EO compounds. The
extract was dissolved in the eluent (1/1; w/v) before being deposited. The
elution rate was selected and kept constant during the fractionation.
The fractions obtained were concentrated with a rotary evaporator.
The analysis and monitoring of the fractionation were carried out by
TLC in two different ways: without migration (with the revelation by
2,2-diphenyl-1-picrylhydrazyl [DPPH]) and with migration (with
reading under ultraviolet [UV] lamp at 260 and 366 nm initially and
after revelation with DPPH or methanolic sulfuric acid (heated at 110°C
for 10 min).

Preparative thin-layer chromatography

TLC plates were prepared with silica (Merck, Kiesel G, Type 60) having
a thickness of 0.5 mm. After reactivation of the plate and deposition of
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the extract on TLC plate in the form of a discontinuous line (the features
of 1.5 cm), migration is performed with the same solvent used for CL. At
the end of the migration, the plate is dried in the open air to protect from
light. The edge of the plate (a zone of 1.5 cm) is revealed by DPPH to
locate the zone containing the active product (s). The silica of the parallel
zones corresponding to those which proved to be active was recovered
and then eluted by different solvents (different polarities) and by the
ultrasonic passage.

Antioxidant activity
Screening of antioxidant activity by spectrophotometry

The EO and the isolated fraction were solubilized in methanol (1 mg/ml)
and 0.1 ml of the solution was mixed with 3.9 ml of methanolic DPPH
(6.107° mol/l) previously prepared. The mixture was stirred and then the
absorbance was measured at 517 nm at regular time intervals: 0 min,
3 min, 5 min, and every 15 min up to 120 min. Purple DPPH turned
yellow in the presence of antioxidants.!""!

Measurement of antioxidant activity

The antioxidant activity was measured by trapping free radical DPPH test
described by Brand-Williams et al.™*) with minor modifications. Each
extract eight concentrations are prepared (0.2-2.5 mg/ml). 0.1 ml of each
test solution is added to 3.9 ml of a solution of DPPH (Sigma Aldrich)
previously prepared in methanol (6.10° mol/l). In parallel, a negative
control was prepared by mixing 0.1 ml of methanol with 3.9 ml of the
DPPH solution. The absorbance reading is made at 517 nm against a
blank prepared for each concentration 1, 3, and 5 min then every 15 min
until the reaction reached the plateau. The measurements are performed
in triplicate. After stability of the reaction, the antioxidant activity was
evaluated by determining the EC, , the latter corresponds to the quantity
of tested extract required to reduce by 50% the quantity of DPPH present
in the reaction medium. The concentration of DPPH remaining was
determined using the following formula:

Abs 517 nm = a x [DPPH concentration] + b.

Abs: Absorbance at 517 nm in the presence of extract
a.  Coeflicient of the equation of the calibration curve of DPPH
b.  Slope of the equation of the calibration curve.

Analysis by gas chromatography coupled to mass
spectrometry

The chemical composition of the EO and of the isolated fraction was
analyzed by gas chromatography coupled with mass spectrometry (GC-MS)
using a GC-MS-QP2016 with a capillary column (60 m x 0.25 mm, 0.25 um
film thickness). Helium is used as carrier gas. The oven temperature was
maintained at 60°C for 6 min. Then, the temperature was programmed
to increase at a rate of 8°C/min, then held constant at 260°C for 10 min.
The temperatures of the injector and detector were 250°C and 220°C,
respectively. The injection was in divided mode and the injected volume
was 1 pl. Before injection, the sample was solubilized in hexane (1 ppm).

Peak identification was based on the chromatograms and mass spectra of
each compound by comparing them with the NIST database.

RESULTS

Antioxidant activity

The DPPH test performed on the O. elongatum EO revealed a very
interesting power to capture radicals, Table 1 shows the EC,, of O.
elongatum EO compared to 3-tocopherol [Table 1].

The EO of O. elongatum has an antioxidant activity with an EC,  equal to
1.20 g of extract/g DPPH. This activity is very interesting in comparison
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with d-tocopherol; a reference molecule known as an antioxidant
(EC,, = 0.26).

Chemical composition

Analysis of the oil by gas chromatography reveals a rich and varied
chemical composition. Figure 1 presents the chromatogram of the EO of
O. elongatum obtained by GC/MS.

Analysis of the chromatogram of the EO of O. elongatum obtained shows
that the EO consists of 11 compounds, of which 3 are the majority:
carvacrol, para-cymene, and y-terpinene. All the compounds detected
represent 91.5% of the EO, the chemical composition of O. elongatum
EO obtained by GC/MS analysis is presented in Table 2.

Among the compounds detected is carvacrol, which represents the
majority component of the EO of O. elongatum with a percentage of
60.42%, followed by para-cymene (13.90%) then y-terpinene (9.49%)
and the o-thujene (2.02%).

The O. elongatum belongs to the Elongatispica,"® which is characterized
by species whose EOs contain carvacrol as the main compound
(47.0%-79.0%), thymol in the most species (12.5%-17%), y-terpinene
(3.7%-10.4%), and para-cymene (5.2%-13.7%).1"”'8) Our results show
that O. elongatum from Moroccan Rif has a composition comparable to
other Origanum species except for Thymol which is present in very small
quantities (0.6%). The high content of thymol and its isomer carvacrol is
correlated with several biological activities.**!

The antioxidant activity of the EO is due to the presence of major
compounds such as carvacrol, p-cymene, and y-terpinene but can
also be due to the presence of other compounds present in small
amounts [Table 2]. These compounds can also act synergistically.
Thymol and its isomer carvacrol are powerful scavengers DPPH;
they are known as antioxidant molecules™® and they were described
as the main components responsible for the antioxidant activity of
Origanum EQs.21%]

Fractionation of Origanum elongatum essential oil
Fractionation by column chromatography

DPPH. Furthermore, this activity is highly localized at the first fractions.
A first combination of the fractions obtained is achieved by taking into
account the antioxidant activity test [Figure 2] and depending on the
composition of the different fractions. In this sense, a first analytical TLC
was performed and analyzed under UV then revealed by methanolic
sulfuric acid and heated at 110°C for 10 min. Figure 3 illustrates the
chromatogram of the different fractions from the EO of O. elongatum
after migration and visualization by sulfuric acid.

The result of these operations yielded eight fractions, which were
analyzed by analytical TLC. These two plates are subjected to two
types of revelation: by a DPPH to visualize the presence or absence of
the antioxidant activity and the other by the methanolic sulfuric acid
to preview on the composition of fractions. The chromatograms after
development and revelation by DPPH (TLC1) and the methanolic
sulfuric acid (TLC2) of the various grouped fractions of O. elongatum
EO is presented in Figure 4.

The analysis of the two plates shows that the most predominant products
localized by sulfuric acid (TLC2) have antioxidant activity (TLC1).
Moreover, most of the antioxidant activity is found together at the III
and IV fractions with a significant enrichment in compounds of these
two fractions.

Fractionation by column chromatography and preparative
thin-layer chromatography

The results of the first fractionation of O. elongatum oil allowed us to
select the Fraction III [Figure 4] which proved to be rich in compounds

Table 1: EC of Origanum elongatum essential oil compared to &-tocopherol

Tested product EC,,
Origanum elongatum 1.20
§-tocopherol 0.26

Table 2: Chemical composition of Origanum elongatum essential oil obtained
by gas-chromatography/mass spectrometry analysis

Compounds Retention time (min) Percentage
The fractionation of O. elongatum EO on a silica column gave rise to 84  a-thujene 3.800 2.02
fractions. After concentration, twenty fractions deposited ona TLC plate ~ p-myrcene 4.103 1.01
in the presence of two positive controls; the 8-tocopherol and ascorbic ~ para-cymene 4.290 13.90
acid. A revelation with DPPH was carried out in order to demonstrate the {Tterl Pmle“e i:; 2 ?33
antioxidant activity registered of the deposited fractions. This activity is telil;h?:ne— ol P B
proportional to the degree of discoloration of deposits. Figure 2 presents Thymol 5200 0.60
the image of the silica plate with the EO fractions of O. elongatum after  Carvacrol 5.228 60.42
15 min of reaction with DPPH. B-caryophyllene 5.700 0.70
Compared to deposit-positive controls, crude EO of O. elongatum and ~ P-bisabolene ) 6.334 0.68
several fractions react positively to the test by inducing degradation of CoplEnRwsi e 11515 1.02
('1'1%?%8@ § jo, min

I

6.0 1 Il

5.0} | 8 i

4.0] 4 g

g
r\“ |“8 9 | \L Ag iz - e — e
3.0 4.0 5.0 G‘.O 7.0 Bl.D 9.0 10.0 1.0 |é‘0 13.0 14.0
Figure 1: Chromatogram of the essential oil of Origanum elongatum obtained by gas chromatography combined with mass spectrometry
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and whose antioxidant activity seems the most important. By following
the same procedure as above, a second fractionation was performed
on the Fraction III with minor modifications of the operating
conditions (column diameter and elution rate).

The analysis of the fractions obtained (39 fractions) was also conducted
using the same procedure and following the same steps: analytical TLC
and revelation with DPPH and then with methanolic sulfuric acid.

This second fractionation on a column made it possible to isolate a
fraction which presents the same profile as the Fraction II resulting from
the first fractionation. To refine the separation and maximize purification
of the active compounds, these two fractions were pooled (Fa) and
fractionated on preparative TLC using the same migration solvent. After
migration and in order to identify the active regions, the edge of the
plate was revealed by the DPPH, the representation of the preparative
TLC plate and the various fractions to be recovered (A, B, C, and D) is
illustrated in Figure 5.

This preparative TLC fractionation [Figure 5] showed that the
fractionated product is separated into four bands (A, B, C, and D) and that
the activity is localized at band B [Figure 5]. The fractions thus separated
were analyzed by analytical TLC and was revealed by DPPH and sulfuric
acid. The chromatogram after development and revelation with DPPH
and sulfuric acid of the four fractions resulting from fractionation by
preparative TLC is presented in Figure 6.

The result obtained [Figure 6] shows that the antioxidant activity is
localized at Fraction B (TLC + DPPH) and appears to be more important
at this fraction compared with that revealed at the level of the crude EO.
Reflecting an enrichment in the active(s) product(s).

_ el » B =3

Figure 2: Image of the silica plate with the essential oil fractions of
Origanum elongatum after 15 min reaction with DPPH. DPPH at 6. 10~
M. Br: Crude essential oil, 1-84: Selected fractions. T1: 3-tocopherol;
T2: Ascorbic acid. DPPH: 2,2-diphenyl-1-picrylhydrazyl

Figure 4: Chromatograms after development and revelation by DPPH
(TLC1) and the methanolic sulfuric acid (TLC2) of the various grouped
fractions of Origanum elongatum essential oil. Br: Crude essential
oil; | to VIII: Grouped fractions. DPPH: 2,2-diphenyl-1-picrylhydrazyl;
TLC: Thin-layer chromatography
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In addition, the revelation with a sulfuric acid makes it possible to
show that the fractionation leads to an important enrichment in
compounds (TLC + H,SO,).

To evaluate the effectiveness of our various fractionation operations and
followed isolation, crude extract (EO) and the fraction obtained (Fraction
B) are subjected to an evaluation of their power to degrade free radical
DPPH by a spectrophotometric method.

Figure 7 presents the DPPH reduction kinetics (%) in chronological
order in the presence of EO of O. elongatum and the isolated fraction at
1 mg/ml.

In the absence of extract [Figure 7], the optic density of the DPPH (without
control extract) remained stable during the 240 min test. The results of
the spectrophotometric analysis in the presence of two extracts appear to
confirm those previously obtained on a silica plate [Figure 6].
Comparing with DPPH alone, the presence of the Origanum crude EO
extract in the reaction induced an 18% reduction in DPPH as early as the
first 25 min. This reduction in DPPH tends to stabilize and reach a plateau.
After 120 min, the amount of DPPH remaining in the reaction medium

Figure 3: Chromatogram of the different fractions from the essential
oil of Origanum elongatum after migration and visualization by sulfuric
acid. Br: Crude essential oil, 1, 3, 6; 82: Fractions; Eluent: (hexane/diethyl
ether/ethyl acetate, 60/35/5, v/v/v)

A

“ra ra fa

Figure 5: Representation of the preparative TLC plate and the various
fractions to be recovered (A, B, C, and D). TLC: Thin-layer chromatography
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represents 67.52%. As might be expected, the presence of Fraction B in
the reaction medium also results in a reduction of DPPH. This reduction
is important at the beginning because at 25 min reaction the percentage
of DPPH reduced is in the order of 28.19%. After 90 min of reaction, the
presence of Fraction B in the medium results in a reduction of 47.33%
of DPPH. After 120 min of reaction, the amount of DPPH remaining in
the medium is 50.68%.

Figure 6: Chromatograms after development and revelation with DPPH
and sulfuric acid of the four fractions resulting from fractionation by
preparative TLC. Br: Crude essential oil; A, B, C, and D: Recovered fractions.
DPPH: 2,2-diphenyl-1-picrylhydrazyl; TLC: Thin-layer chromatography

Origanum elongatum

——DPPH
20 ~@—Essential oil
~#—Isolated fraction

Remaining DPPH (%)
a
o

T T T T 1
[} 50 100 150 200 250

Analysis of the active fraction isolated from the
essential oil of Origanum elongatum

To determine the composition of the isolated active Fraction B of
the EO, an analysis by GC/MS was performed. Figure 8 presents the
chromatogram of the active fraction of O. elongatum EO obtained by
GC/MS. Analysis of the chromatogram obtained shows that the isolated
fraction is composed essentially of carvacrol (96.52%) together with
the PB-bisabolene with a very low proportion (1.48%), Table 3 presents
the composition of the active fraction of O. elongatum EO obtained by
CPG/MS.

The fractionation operations thus produced allow separation and
purification of the active compounds. This can be seen by comparing the
results of the GC/MS of Fraction B [Figure 8] to those of the crude EO
[Figure 1]. The results of various CCM [Figure 6] show an enrichment in
compounds and an increase in antioxidant activity.

DISCUSSION

Plant natural products have been shown to be excellent and reliable
sources for the development of new drugs. Plant EOs including
Origanum oil are known to possess a broad spectrum of activities.?! In
the present study, O. elongatum Emb and Maire, an endemic species of
Morocco, was investigated in order to evaluate the chemical composition
and antioxidant properties of the hydrodistilled EO. It is according to
the GC/MS analysis results, eleven compounds were identified in the EO
without fractionation, with a dominance of monoterpenes among which
carvacrol predominated (60. 42%), followed by para-cymene (13.9%)
then y-terpinene (9.4%). Previous studies have also reported the presence
of these three compounds in significant proportions in the EOs of
Moroccan O. elongatum.!'7*?"! Carvacrol and its isomer thymol are the
two main phenols that constitute around 80% of the EO of Origanum.!""!
However, in our study, thymol was detected in lower amount (0.6%).
A comparable result was reported by Benjilali et al.*! and by Ramzi
et al.”) However, other authors have reported significant thymol values
ranging from 13.6%!"" to 62.4%.%")

Previous studies have been shown that composition of EO may be
different between different species or varieties, related to a numerous of
parameters such as local climatic, seasonal, cultivation, geological, and
geographical factors.®2*!

Table 3: Composition of the active fraction of Origanum elongatum essential

oil obtained by CPG/mass spectrometry
Time (min)
Compound Retention time Percentage
Figure 7: DPPH reduction kinetics (%) in chronological order in the
N ) X X Carvacrol 5.212 96.52
presence of essential oil of Origanum elongatum and the isolated fraction B-bisabolene 6300 1.48
at 1 mg/ml. DPPH at 6.10-> M. DPPH: 2,2-diphenyl-1-picrylhydrazyl : .
GC-MS-QP2016
(x10,000,000)
1C'(1.00) 5 = s
8.9 2
Z

7.9 =

6.9 ’

5.4 “.

4. I
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2
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Figure 8: Chromatogram of the active fraction of Origanum elongatum essential oil obtained by gas chromatography associated with mass spectrometry
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A recent study of 168 plants from Moroccan mountains has shown an
important quantitative variability in the composition of EOs of endemic
O. elongatum across its entire distribution area.?”

In the present work, the antioxidant properties of O. elongatum
EO (without fractionation) and carvacrol its main constituent isolates
after fractionation were studied and their potency was qualitatively and
quantitatively assessed by TLC and EC, | values.

There are different methods that are used in evaluating the activity of
antioxidants.” Among them, the DPPH method has been widely used
in the determination of the antioxidant activity of single compounds as
well as the different plant extracts.!

To evaluate the antioxidant activity of the EO, we opted for the DPPH
method. The DPPH method is not specific to any particular antioxidant
component and allows testing both lipophilic and hydrophilic
substances. DPPH is used to test the ability of compounds to act as free
radical scavengers or hydrogen donors. Indeed, the DPPH method is fast,
sufficiently sensitive, and requires small sample amounts and achieves
reproducible results."*"

Our finding indicates that O. elongatum EO has obvious antioxidant
properties and that carvacrol is a strong actor directly involved in this
activity.

It is important to highlight that for the first time the antioxidant
properties of EOs of Moroccan endemic O. elongatum has been studied
in relation to their chemical composition.

In the works related to the biological activity of plant extracts, in
particular, EOs, the effect is attributed to the major compound(s).
However, the recorded effect remains depending on their concentrations,
alone or mixed in the crude extract.® In the plant material, the most
prominence compound as antioxidant are phenolic and flavonoid
compound.’? In this study, the carvacrol is the highest phenolic
compound in O. elongatum EO . However, over 50% of Origanum species
also contain thymol as the second abundant phenolic compound.’?* These
two phenols are known for their very important antioxidant properties.*!

Recently, the side effects of synthetic products used in pharmaceuticals
and food industries have been scientifically approved which explains
the increasing attention to natural resources.* Various plant extracts
including EOs are exploited and used as alternative remedies for treating
many infections.['**!

Currently, carvacrol is used in low concentrations as a flavoring and
preservative ingredient.**” The carvacrol has several biological and
pharmacological properties: antioxidant, antibacterial, antifungal,
anticancer, anti-inflammatory, hepatoprotective, spasmolytic, and
vasorelaxant.?**”*! Evaluation of the antioxidant capacity of thymol,
carvacrol, and y-terpinene compared to that of the synthetic antioxidant
Trolox showed that carvacrol and thymol have antioxidant activity
similar to that of trolox.*”! In addition, the antioxidant capacity of
carvacrol was significantly higher than the same concentration of its
isomer thymol.?*4!

CONCLUSION

The present study is focused on the EO of O. elongatum endemic species
of Moroccan rif and its antioxidant properties.

The results show an EO of rich and varied composition whose main
compounds are carvacrol, para-cymene, and y-terpinene. The evaluation
of the antioxidant activity shows that the oregano EO possesses
antioxidant properties and a capacity to reduce the free radical DPPH
interesting (EC, = 1.20) in comparison with 5-tocopherol (EC_ = 0.26).
The fractionation of the EO allowed to isolate a rather purified fraction
consisting mainly of carvacrol. This fraction also proved to possess the
power to reduce DPPH comparable to that observed in crude EO.
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Our results show that the EO of O. elongatum has a real antioxidant
power that would be largely due to its major compound, carvacrol, and
the data presented here are supportive of the fact that this species could
be a good candidate for potential use of its EO and antioxidant properties
in various fields related to human health and nutrition.
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