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Abstract

The use of preservatives is increasingly common in the food industry. The extension of the term of validity of the food
products, as well as the preservation of their appearance for a longer period, is an increasingly common condition among
food processors. Unfortunately, most synthetic preservatives are used, omitting the use of natural preservatives. The
antiseptic potential of essential oils from different medicinal plants may be a natural alternative to the synthetic
preservatives used. The daily stress that surrounds us produces in the human body a significant amount of free radicals
that over time affect our health. To eliminate these free radicals we need antioxidants from the outside. A very good
variant of consumption of these antioxidants is directly through the food we consume. Medicinal plants have a high
content of antioxidants, and their use in our diet as volatile oils can be a solution. This review includes published articles
on the antioxidant and antiseptic properties of essential oils from different medicinal plants. We classified the plants

according to their properties and highlighted the most important compounds that they have.
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Abbreviations: FAO: Food and Agriculture necessary to keep up with the increasing number of the
Organization; MIC: Minimum Inhibitory Concentration; population. The intensification of food production leads to

FRAP: Ferric Reducing Antioxidant Power numerous changes in the quality, safety and health of
people [1]. Food preservatives are considered as a
Introduction problem in the health of consumers. After numerous

researches, it was concluded that their toxicity evolution
According to the FAO (Food and Agriculture should be tested and they should be subjected to

Organization) of the United States, agri-food production phallrr.nacological tests [2]. The extension of the term of
will increase by about 70% in the coming decades. This is validity of the food products, as well as the preservation of
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their appearance for a longer period, is an increasingly
common condition among food processors. Unfortunately,
most synthetic preservatives are used, omitting the use of
natural preservatives.

According to several types of research, it has been
discovered that volatile oils extracted from different plants
bring extraordinary benefit to the health of consumers.
These oils are extracted either from the aerial part of the
plant or from its root. Most essential oils have antiseptic
action especially on pathogenic bacteria such as Listeria
monocytogenes, L. innocua, and Salmonella typhimurium
[3]- The mode of action is as follows: irreversible lesions of
the bacterial cell membrane are generated, which cause
material losses (cytoplasm), ion leakage, loss of energy
substrate (glucose, ATP), leading directly to the cytolysis of
bacteria and thus to their death [4]. In terms of antiseptic
action on viruses, volatile oil interferes with the virus,
inhibiting its specific process of propagation. Antioxidant
activity is another benefit of volatile oils. Free radicals
cause oxidation of biomolecules, including proteins, amino
acids, DNA, etc. and eventually cause molecular changes
related to ageing, arteriosclerosis and cancer. In the human
body, an imbalance between the production of free
radicals and their removal by the antioxidant system leads
to "oxidative stress". So, the external supply with
antioxidants is necessary to reach the balance between
free radicals and antioxidants, and the volatile oil is a very
good source [3].

Volatile oils are increasingly used in medicine and the
food industry due to their antiseptic properties. Increasing
interest in natural substances has increased the interest in
finding new applications for these substances [5]. The
main objective of this study was to examine the studies
that investigated the antiseptic and antioxidant properties
of volatile oils from different medicinal plants.

Methods

The searches were performed in the Scopus database.
The search terms were as follows: “antiseptic” AND
“antioxidant” AND “food” AND “preservatives” AND “basil”
AND “caraway” AND “thyme” AND “black currant” AND
“coriander” AND “fennel” AND “marigold” AND “lavender”
AND “marjoram” AND “mint” AND “chamomile”. Initially,
the title and abstract were read, and if the articles did not
include information regarding the antiseptic and
antioxidant properties of these medicinal plants they were
excluded. The articles that were selected after sorting were
read in full. In total, 54 articles were analyzed on different
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medicinal plants.

Basil (Ocimum Basilicum L.)

Basil is a very important plant and often used in
medicine, aromatherapy and gastronomy. Due to its
composition and the presence of volatile oil, this plant has
a specific aroma and taste [6]. The quantitative and
qualitative profile of the basil differs depending on its
geographical origin [7]. Ocimum basilicum L. (basil) is a
widely used medicinal plant with antiseptic and
antioxidant properties due to phenolic acids and aromatic
compounds [8,9]. According to the study by Bayala et al.
(2014), the antioxidant activity of basil was examined
using the methods 1,1-diphenyl-2-picryl-hydrazyl (DPPH)
and 2,29-azinobis- (3-ethylbenzothiazoline-6-sulfonic acid
(ABTS). Basil has high antioxidant activity in both methods
[10]. The main components of basil that confer its
antioxidant properties are beta-Myrcene, citral, eugenol,
copaene, linalool and nerolidol [9]. Regarding the
antimicrobial activity, in 2016 Chenni et.al. conducted a
study in which they investigated this activity against five
microorganisms: two Gram-positive bacteria,
Staphylococcus aureus and Bacillus subtilis, two Gram-
negative bacteria, Escherichia coli and Pseudomonas
aeruginosa, and one yeast, Candida albicans. Basil has a
very high antiseptic activity against these microorganisms
[11]. The most important compounds that confer these
antiseptic properties to the basil are linalyl acetate and
linalool [12]. Another study was conducted in 2018 by
Gucwa et.al, this time investigating the antiseptic activity
of basil against a group of 183 strains isolated from
Candida albican and 76 strains isolated from Candida
glabrata. The result was similar to the study presented
above, basil having a high antiseptic capacity [13].
Following the chemical composition analysis of basil
volatile oil by GC-MS analysis method, 32 compounds were
identified. The most important ones were estragole, 1,6-
Octadien-3-ol, 3,7-dimethyl, trans-alpha-Bergamotene,
eucalyptol, citral, N-Cyano-3-methylbut-2-enamine, cis-
alpha-Bisabolene, levomenthol, and beta- Myrcene [9].
Following these studies, it has been shown that this type of
volatile oil can be used as an alternative to conventional
chemical preservatives. Also because of their very high
specific activity, basil essential oil can be used for the
prevention and treatment of intestinal diseases in animals
and humans, caused by E. coli, Salmonella, Listeria and
other pathogenic bacterial species [14].

Table 1 presents the main compounds of basil volatile

oil, as well as their quantity according to each research
study.

Copyright© Ovidiu Tita, et al.



International Journal of Pharmacognosy and Chinese Medicine

Compound |Source 1 [15]|Source 2 [6]| Source 3 [9] [Source 4 [10]| Source 5 [14] [Source 6 [12]| Source 7 [8]
Linalool 31.52 % 453 % 69.3 % 46.0 % 55.2%
Eugenol 14.39 % 42.06 % 0.40 % 1.4 % 11.5% 32%

Eucalyptol 14.06 % 351% 1.46 %

Camphor 11.31% 0.3%

B-caryophyllene 213 % 10.54 % 0.6 % 0.4 %
a-pinene 0.36 % 0.13% 0.39 % 0.1 % 0.4 %
B-pinene 0.31% 1.08 % 1.1%

B-Myrcene 1.11% 2.71% 0.3 % 0.7%
Estragole 41.40 % 1.1%

érans'alpha' 5.32 % 1.1% 3.6 % 7.0 %
ergamotene
Humulene 0.59 % 3.90 % 0.5%

Terpinolene 0.60 % 0.4 % 0.9%

1,8-Cineole 0.8 % 5.9 % 8.8 %

Table 1: The main compounds of basil volatile oil.
Source 1: The plants were collected in the city of Botucatu, Sdo Paulo, Brazil [15].
Source 2: The plants were collected in the Botanical Garden near the Agricultural University of Tirana, Albania [6].
Source 3: The plants were collected in South Africa (Faithful to Nature) [9].
Source 4: The plants were collected in Gampela, 25 km East from Ouagadougou, Burkina Faso [10].
Source 5: The plants were collected in Pancevo, Serbia [14].
Source 6: The plants were collected in Pisa, Italy ( FLORA) [12].

Source 7: The plants were collected in Ponta Grossa, Parana’, Brazil (Quinari) [8].

Caraway (Carum Carvi)

The caraway is one of the oldest known plants, with a
pleasant aroma, being native to Asia, Europe and North
Africa. Its fruits are used in pharmacy, perfumery and food.
Many studies indicate that caraway volatile oil has
antimicrobial, antifungal, antioxidant properties and is a

cancer prevention agent [16].

compounds of volatile cumin oil are limonene and carvone

[17].

Table 2 presents the main compounds of caraway
volatile oil, as well as their quantity according to each

research study.

The most important
Compound Source 1 [16]
a-Pinene 517 %
B-Pinene 0.02 %
B-Myrcene 476 %
p-Cymene 0.34 %
D-Limonene 26.55 %
1,8-Cineol 0.45 %
Linalool 0.87 %
cis-Limonene oxide 0.63 %
Menthone 0.59 %
Menthol 0.07 %
4-Terpineol 1.34 %
y-Terpinene 0.17 %
Eugenol 1.45 %

Table 2: The main compounds of caraway volatile oil.
Source 1: The plants were collected in China [16].
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Thyme (Satureja Hortensis L.)

The thyme is an aromatic plant native to southern
Europe, and its aerial part is traditionally used for culinary
purposes and as a medicinal plant [18]. The aerial parts of
this plant are commonly used as a traditional remedy to
treat various conditions, including cramps, muscle aches,
nausea, indigestion, diarrhoea and infectious diseases,
based on the antispastic, antidiarrheal, anti-bacterial and
antifungal properties of their constituents. Antioxidant
activity has also been reported for the aerial parts of the

plant [19]. Regarding the antibacterial activity of thyme
volatile oil, in 2007 a study was conducted by Ghalfi et.al.
against L. monocytogenes, E. coli and S. Typhi. This oil has
been shown to have high inhibitory activity against all
tested bacteria [20]. Another study by Santoro et.al. in
2018 has shown that thyme volatile oil has a high
antiseptic antiviral activity against M. fructicola and B.
Cinerea [21]. The most important components of thyme
volatile oil are thymol, y-terpinene, carvacrol, and p-
cymene [18].

Compound Source 1 [19] Source 2 [18] Source 3 [18]
a-pinene 0.80 % 2.7 %
B-pinene 0.36 % 4.5 %
myrcene 091 %
a-terpinen 2.86 % 1.29%
p-cymene 9.18 % 6.73 % 19.6 %
y-terpinene 50.45 % 15.30 % 16.0 %
thymol 32.67% 28.2 %
B-caryophyllene 0.34 % 1.90 %
Carvacrol 67.0 % 11.0%
Sabinene 4.4 %
4-terpineole 1.6 %
Table 3: The main compounds of thyme volatile oil.
Source 1: The plants were collected in Isfahan, Iran [19].
Source 2: The plants were collected in Serbia [18].
Source 3: The plants were collected in Iran [18].

Table 3 presents the main compounds of thyme volatile Compound Source 1 [22]
oil, as well as their quantity according to each research a-Pinene 0.98 %
study. Camphene 0.12 %

Sabinene 11.63 %
Black Currant (Ribes Nigrum L.) f-Myrcene 1.83 %
A2-Carene 0.21 %

Black currant is a shrub that grows in Central and a-Phellandrene 0.24 %
Eastern Europe., especially in temperate areas and is most A3-Carene 18.67 %2
commonly cultivated. The most important compounds of a-Terpinene 051 %
black currant volatile oil are A3-carene, (3-caryophyllene, p-Cymene 0.06 %
sabinene, cis-B-ocimene and o-terpinolene. In the study cis-B-Ocimene 10.64 %
conducted by Stevic etal. in 2010, the antimicrobial ;

. o . trans-f-Ocimene 6.94 %
activity of black currant volatile oil was tested against the Terpi 034 %
Gram-positive and Gram-negative toplines of Candida Y- CIpINene - 00
albicans. This oil has shown a high resistance against this a-Terplr}olene 10'58/)
fungus, but against the bacterium Listeria monocytogenes a-Terpineol 0.05 %
has shown a low resistance [22]. B-Caryophyllene 17.67 %

a-Humulene 243 %

Table 4 presents the main compounds of black currant Germacrene D 4.28 %

volatile oil, as well as their quantity according to each
research study.
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Table 4: The main compounds of black currant volatile oil.

Source 1: The plants were collected in Cacanska crna,

Serbia [22].
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Coriander (Coriandrum Sativum L.)

Coriander is an annual plant, native to the
Mediterranean region and cultivated in different parts of
the world. All parts of the plant are edible, the plant and its
fruits are used as a spice in different countries. In folk
medicine, coriander fruits are recommended for the
treatment of anxiety, insomnia or for improving
nervousness. Studies have reported that coriander volatile
oil has sedative-hypnotic, anti-anxiety and antioxidant
activities [23]. The composition of coriander volatile oil
was determined using gas chromatography-mass
spectrometric (GC-MS). The main components were
linalool, a-pinene, camphor, y-terpinene, D-limonene and
geranyl acetate [24]. In 2014 Freires et.al. conducted a
study that demonstrated the antiseptic activity of volatile
coriander oil against the active strains of Candida sativum.
The result of the study showed that this type of oil showed
a high antiseptic activity [25]. Regarding antioxidant

activity, in 2012 Shahwar etal. conducted a study that
determined this capacity. Two methods were used: 1,1-
Diphenyl-2-Picrylhdrazyl (DPPH) Scavenging Activity, the
oil being measured at a spectrophotometer at 517 nm and
Ferric Reducing Antioxidant Power (FRAP) Antioxidant,
the oil being measured at the spectrophotometer at 700
nm. In both situations, results were obtained that confirm
the antioxidant activity of the oil [26]. Another study that
demonstrated the antioxidant activity of this volatile oil
was carried out in 2014 by Zheljazkov et.al. In this case,
was used the method of oxygen radical absorbance
capacity (ORAC), and its result looks the same as in the
study described above [27].

Table 5 presents the main compounds of coriander
volatile oil, as well as their quantity according to each
research study.

Compound Source 1 [24] Source 2 [27] Source 3 [26] Source 4 [23]
a-Pinene 5.03% 15.5 % 7.14 % 5.0%
Camphene 0.64 % 2.0% 1.78 % 1.0 %
B-Pinene 0.48 % 1.2 % 0.71 % 0.8 %
Myrcene 0.47 % 1.8 % 0.98 % 0.1%
p-Cymene 0.54 % 4.4 % 0.90 % 2.8%

D-Limonene 2.58 % 4.0 % 1.36 %

y-Terpinene 3.80 % 11.4 % 747 % 2.7 %
Terpinolene 0.63% 0.5%
Linalool 78.45 % 50.7 % 55.49 % 67.8 %
Camphor 3.90 % 2.6% 5.59 % 5.0 %
Geraniol 1.07 % 0.8% 2.23 % 2.0%
Geranyl acetate 2.13 % 1.0 % 442 % 3.7%
a-Thujene 0.28 % 0.1%
Sabinene 0.40 % 0.7 %
1,8 Cineol 0.19 % 0.1%
Limonene 3.10 % 2.6 %
Borneol 0.41 % 0.3 %
a-Terpineol 0.81 % 0.6 %

Table 5: The main compounds of coriander volatile oil.

Source 1: The plants were collected in Gostyn, Poland (Plant Herb “KAWON-HURT” Nowak sp.j.) [24].

Source 2: The plants were collected in Winslow, ME, USA (Johnny’s Selected Seeds) [27].

Source 3: The plants were collected in Ayub Agricultural Research Institute, Faisalabad, Pakistan [26].

Source 4: The pants were collected in the Garden of Medicinal—Aromatic Plants in the Campus of the University of

Salerno, Italy [23].

Fennel (Foeniculum Vulgare L.)

Fennel is an aromatic plant being considered one of the
oldest cultivated medicinal plants in the world. Fennel
seeds are of particular economic importance, as they are
widely used in the pharmaceutical, food and cosmetic
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industries. Fennel seeds are also a rich source of dietary
fibre, protein, vitamis, sterols and phenolic compounds
[28]. Using the GC-MS method, 29 compounds were
identified in fennel volatile oil. Its most important
compounds are trans-anethole, pinene and fenchone [29].
Fennel volatile oil has the antioxidant and antimicrobial
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capacity [30]. Regarding antiseptic activity, in 2013
Thompson etal.conducted a study investigating the
antimicrobial capacity against the Escherichia Coli
bacterium. The results show that this type of volatile oil
has a high antimicrobial activity [31]. In 2018, Salma et.al.
conducted a study that demonstrated the antiseptic
capacity of fennel volatile oil. In this study, the disc
diffusion method called Kirby-Bauer method was used.
This method is based on the inhibition of bacterial growth
measured under standard conditions. The result of this
method demonstrates high antiseptic activity [32]. In 2011
Shahat et.al. investigated the antioxidant activity of fennel
volatile oil through several complementary tests: the DPPH
free radical scavenging, the ferric reducing power (FRAP)
assay, thiobarbituric acid reactive species assay (TBARS)

and the ferrous ion chelating (FIC) assay, using butylated
hydroxytoluene (BHT) and ascorbic acid as references or
positive controls. The highest antioxidant activity was
obtained by the DPPH method, even higher than in the case
of ascorbic acid and BHT [33]. In the study carried out by
Pande and Preetha in 2017 the antioxidant activity of
fennel volatile oil was measured using the DPPH method
(2, 2-diphenylpicryl hydrazyl). Following this study, it has
been shown that fennel volatile oil has a high antioxidant
activity [34].

Table 6 presents the main compounds of fennel volatile
oil, as well as their quantity according to each research
study.

Compound Source 1 [29] Source 2 [33]
Phellandrene 0.21 % 0.11 %
Myrcene 0.16 % 0.32 %
Pinene 11.11 %
Limonene 1.09 % 20.64 %
Fenchone 8.32% 7.22 %
a-Terpineol 0.31%
Camphor 0.34 % 0.29 %
Terpinen-4-ol 0.46 %
trans-Anethole 63.30 % 4.99 %
a-Pinene 3.61%
Camphene 0.19%
Sabinene 0.56 %
B-Pinene 0.21 %
0-Cymene 0.71 %
Eucalyptol 1.93 %
y-Terpinene 0.38%
Linalool 0.11 %
Estragole 57.94 %

Table 6: The main compounds of fennel volatile oil.

Source 1: The plants were collected in Tarim University, Xinjiang, China [29].

Source 2: The plants were collected in Cairo, Egypt [33].

Marigold (Calendula Officinalis)

Marigold are annual plants with yellow to orange
flowers, originating in the Mediterranean region [35]. In
the scientific literature, there are indicated different
applications of the marigold extract due to the anti-
inflammatory, antimicrobial and healing properties that
they possess [36]. The main components of the marigold
volatile oil obtained by the SD, HS-SPME, and HS-CF
methods are §-cadinene, y-cadinene and a-cadinol [35]. In
2012 Vinod et.al. conducted a study that investigated the
antiseptic and antioxidant character of volatile oil from
marigold. As far as the antiseptic activity is concerned, the
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volatile oil has been tested against strains of Candida
albicans, Candida dubliniensis, Candida parapsilosis,
Candida  glabrata, Candida tropicalis, Candida
guilliermondii, Candida krusei and Rhodotorella spp., and it
showed very good antiseptic activity against all strains.
The antioxidant activity of the plant was investigated using
the successive extraction method of 70% methanol from
the plant with ether, chloroform, ethyl acetate and n-
butanol, leaving a residual extract, which was tested for
antioxidant activity by Fe?+ and ascorbic acid. Extracts of
ether, ethanol and water, containing flavonoids, showed
good antioxidant activity [37].
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Table 7 presents the main compounds of marigold
volatile oil, as well as their quantity according to each
research study.

Compound Source 1 [35]
a-humulene 1.2%
Geranylacetone 1.6 %
y-muurolene 2.3%
B-ionone 32%
Ledene 2.3%
a-muurolene 5.6%
y-cadinene 8.9 %
6-cadinene 225%
a-cadinene 0.9%
a-calacorene 2.3%
Caryophyllene oxide 0.5%
Copaen-4-a-ol 0.6 %
B-oplopenone 1.7%
viridiflorol 22%
ledol 1.3%
1-epi-cubenol 1.6 %
epi-a-muurolol 129 %
a-cadinol 20.4 %

Table 7: The main compounds of marigold volatile oil.
Source 1: The plants were collected in the medicinal
botanical garden of the Universidade Paranaense in
Umuarama, Brazil [35].

Lavender (Lavandula Angustifolia)

Lavender is an aromatic plant used in folk medicine to
relieve stress and anxiety. The genus Lavandula includes
more than 30 species and is widely distributed in countries
around the Mediterranean and the Atlantic Ocean
archipelagos [38]. Lavender volatile oil is a complex

mixture of mono- and sesquiterpenoid alcohols, esters,
oxides, and ketones. It was obtained by the distillation
method with water [14]. The main components of volatile
lavender oil obtained by the Gas Chromatography-Mass
Spectrometry method are the monoterpenoids linalool,
linalyl acetate, 1,8-cineole, B-ocimene, terpinen-4-ol, and
camphor [39,40]. Lavender volatile oil is recognized for
use in the treatment of anxiety, migraines, stress,
irritability, exhaustion, depression, headache, digestion,
colds, flatulence, insomnia, appetite loss, stomach
disorders, liver disease, nervousness and aromatherapy
[41]. More this volatile oil enhances cognitive deficits
induced by scopolamine in mice, exerting a
neuroprotective effect in Alzheimer's disease[38]. In 2017
Zhao etal. demonstrated that volatile lavender oil was
effective in inhibiting tumour growth of human
carcinogenic xenografts in mice. Linalool has mainly
contributed to this effect [42]. Regarding antiseptic
activity, in 2015 Kunicka-Styczynska et.al. investigated this
in lavender volatile oil against Staphylococcus aureus,
Escherichia coli, Candida sp. and Aspergillus niger. The
result was a positive one, this type of oil having high
antiseptic activity [43]. In the study carried out by Andrys
et.al. in 2017, the antioxidant activity of volatile lavender
oil was investigated. The DPPH (2,2-diphenyl-1-
picrylhydrazyl) method was used according to the
procedures described by Kumaran and Karunakaran
(2007), and Wojdyto et al. (2007). The reduction of the
DPPH radical was determined spectrophotometrically by
measuring the absorbance at 517 nm. Finally, it was shown
that volatile lavender oil has a high antioxidant capacity
[44].

Table 8 presents the main compounds of lavender
volatile oil, as well as their quantity according to each
research study.

Compound Source 1 [41] Source 2 [39] Source 3 [43] Source 4 [14] Source 5 [23]
Caryophyllene 2412 % 0.47 %
Terpinen-4-ol 9.57 % 5.6% 21 %
B-phellandrene 16.0 %
Eucalyptol 15.69 %
a-Pinene 4.66 % 0.2 % 0.8 %
Camphene 29% 0.6 %
B-Pinene 2.62 % 0.9 %
p-Cymene 2.69 % 0.4 %
Limonene 2.05% 8.5% 21 %
1,8- Cineole 41.37 % 4.4 % 3.3% 0.8 %
trans-Pinocarveol 0.97 % 0.2 % 0.1%
Camphor 15.83 % 1.1% 11.0 %
Borneol 12.32 % 6.6 % 2.5% 4.5%
Cryptone 1.55% 1.0 %
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Verbenone 1.05% 0.7 %
y-Cadidene 1.07 % 0.2 %
Caryophyllene oxide 0.73% 0.6 % 0.4 %
Linalool oxide 1.0% 24 % 0.1 %
Linaool 43.6 % 27.2% 33.1%
Lavandulol 1.6 % 0.1 %
a-terpineol 7.5% 4.2 % 1.6 %
Nerol 0.4 % 0.2 %
a-Terpinene 0.3% 0.2 %
Linalyl acetate 27.5% 10.4 %

Table 8: The main compounds of lavender volatile oil.

Source 1: The plants were collected in Timisoara, Romania [41].

Source 2: The plants were collected in Yazd, Iran [39].

Source 3: The plants were collected in Wielkopolska, Poland (Herb Factory KAWON-HURT) [43].

Source 4: The plants were collected in Pancevo, Serbia [14].

Source 5: The plants were collected in in the Gardenof Medicinal-Aromatic Plants in the Campus of the University of

Salerno, Italy [23].

Marjoram (Origanum Majorana)

Marjoram is an aromatic plant rich in essential oils and
grown in southern Europe and the Mediterranean region.
The main components of the marjoram volatile oil
determined by GC-MS (gas chromatography-mass
spectrometry) were y-terpinene, a-terpinene, terpinen-4-
ol and sabinene [45]. In the study conducted by Radaeli
et.al. (2016) the antibacterial activity was evaluated from

the minimum inhibitory concentration (MIC) and the
minimum bactericidal concentration (MBC) using the
microdilution method. Marjoram volatile oil has a high
antiseptic capacity against C. Perfringens [46].

Table 9 presents the main compounds of marjoram
volatile oil, as well as their quantity according to each
research study.

Compound Source 1 [46] Source 2 [45]
Sabinene 3.14 % 10.80 %
B-Pinene 0.23 %

Myrcene 0.55 % 2.08 %
a-Phellandrene 0.19 % 1.70 %
a-Terpinene 4.84 % 17.35 %
p-Cymene 1.56 %
B-Phellandrene 1.51% 7.05 %
1,8-Cineole 0.19 %

y-Terpinene 8.27 % 25.73 %

cis-Sabinene 2.62%

Terpinolene 1.56 % 3.76 %

Terpinen-4-ol 40.85 % 17.24 %

a-Terpineol 7.25%

trans-Sabinene hydrate acetate 0.32% 0.13%

Table 9: The main compounds of marjoram volatile oil.
Source 1: The plants were collected in Sdo Paulo, Brazil [46].

Source 2: The plants were collected in Santa Cruz do Sul, RS, Brazil (Luar Sul Company) [45].

Mint (Mentha Piperita L.)

Mint is a perennial plant grown worldwide for the
production of volatile oil. According to Capuzzo and Mafei
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(2016), mint is a hybrid between water mint (Mentha
aquatica L.) and spearmint (Mentha spicata L.) [47].
According to the literature, mint is used in the treatment of
intestinal colic, spasms of the biliary tract, dyspepsia,
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biliary disorders, gall bladder and gastrointestinal tract,
gastritis, flatulence and enteritis [48]. The main
components of volatile peppermint oil are menthol,
menthone, menthofuran, isomenthone, (E)-caryophyllene,
1,8-cineole, linalool, limonene, carvone, pulegone and a-
terpineol [49]. In 2017 Ramos et al conducted a study that
demonstrated the antiseptic and antioxidant activity of
volatile peppermint oil. The antiseptic activity of this oil
was tested against two strains of bacteria, one Gram-
positive (Staphylococcus aureus) and one Gram-negative
(Escherichia coli). The test results indicate a high antiseptic
activity for these bacteria. For antioxidant activity, the 2,2-
diphenyl-1-picrylhydrazyl (DPPH) method was used. The

reading was done at the spectrophotometer at an
absorbance of 517 nm and it was shown that peppermint
oil has a high antioxidant activity [50]. In the study
conducted by Singh in 2015, the antioxidant activity of
volatile peppermint oil was also studied by the 2,2-
diphenyl-1-picrylhydrazyl (DPPH) method. The reading
was also performed on the spectrophotometer at an
absorbance of 517 nm, and the result was the same as the
previous study [51].

Table 10 presents the main compounds of mint volatile
oil, as well as their quantity according to each research
study.

Compound Source 1 Source 2 Source 3 Source 4
[50] [52] [48] [14]
B-Pinene 3.8% 0.23 % 0.7 %
Linalool 51.8 % 0.2 %
Cadinene 4.0 % 0.8%
Germacrene 2.3 % 0.5%
o-Pinene 0.13 % 0.7 %
Sabinene 0.07 % 0.3 % 2.5 %
Myrcene 0.12 % 0.1% 0.5%
Para-cymene 0.29 % 0.1%
Limonene 0.34 % 1.7 % 6.9 %
1,8-cineole 1.58 % 0.3% 5.6 %
y-terpinene 0.40 % 0.3 %
Menthone 15.74 % 14.5 % 12.7 %
isomenthone 7.73 % 1.1 %
Menthol 39.69 % 56.6 % 37.4 %
pulegone 2.14 % 5.6 % 1.2%
Piperitone 2.09 % 0.5% 0.8 %
Menthyl acetate 3.02% 21 % 17.4 %
Eugenol 0.21 %
beta-bourbonene 0.22 % 0.2 % 0.4 %
Caryophyllene 0.11 % 0.3%
Menthofuran 7.8 % 6.8 %
t-B-farnesene 0.1% 0.7 %

Table 10: The main compounds of mint volatile oil.
Source 1: The plants were collected in Macap3, Brasil [50].

Source 2: The plants were collected in Hunedoara County, Romania (Fares BioVital

Laboratories Orastie) [52].

Source 3: The plants were collected in Mitcham, Great Britain [48].

Source 4: The plants were collected in Pancevo, Serbia [14].

Chamomile (Matricaria Chamomilla)

The chemical composition of chamomile volatile oil was
determined using GC-MS (gas chromatography-mass
spectrometry) method, and the main compounds are (-
farnesene, bisabolol oxide and a-farnesene [53]. In the

Ovidiu Tita, et al. Antioxidant and Antiseptic Properties of Volatile Oils
from Different Medicinal Plants: A Review. Int ] Pharmacogn Chinese
Med 2019, 3(3): 000179.

study by Sokovicx, et al. In 2010, the antiseptic activity was
certified using two methods: the disc-diffusion method and
the microdilution method (MIC and MBC - pg/mL). In both
methods, the antiseptic activity was checked against M.
flavus, B. subtilis, S. epidermidis, S. aureus, S. enteritidis, S.
typhimurium, E. coli, E. cloacae, P. mirabilis, P. aeruginosa
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and L. monocytogenes. Chamomile volatile oil has shown
good antiseptic activity for all of these bacteria [14].

Table 11 presents the main compounds of chamomile
volatile oil, as well as their quantity according to each
research study.

Compound Source 1 [14] Source 2 [53]
Camphene 0.1%
Sabinene 0.4 %
a-Terpinene 0.1%
p-Cymene 0.2%
Limonene 0.2%
1,8 - Cineole 0.4 %
y-Terpinene 0.1%
trans-Sabinene 0.3 %
B-Caryophyllene 0.4 %
trans-B-pharnesene 43.5% 52.73 %
Germacrene D 0.4 % 3.42 %
Bicyclogermacrene 52%
trans-y-Bisabolene 8.5%
Bisabolol oxide B 9.0 % 12.09 %
Bisabolone oxide 6.0 %
Chamazulene 5.6 % 2.30 %
Bisabolol oxide A 8.5%
(E,E)-a-farnesene 10.34 %
a-bisabolol 9.83 %

Table 11: The main compounds of chamomile volatile oil.
Source 1: The plants were collected in Pancevo, Serbia [14].

Source 2: The plants were collected in Maringa-PR, Brazil (QUINARI Cosmetic and Fragrances Inc.) [53].

Discussion

Antioxidant and antiseptic properties of herbs are a
growing factor among researchers. The use of these plants
in the form of volatile oil in our diet is a very good option
for our health. The use of synthetic preservatives and the
food products we consume is increasing. Unfortunately,
most of the preservatives currently used are harmful to
our health, and their avoidance has to worry us more and
more. Given that the medicinal plants around us have
antiseptic capabilities, replacing these preservatives with
their volatile oil may be a beneficial alternative for our
health. Besides the synthetic preservatives that we ingest
daily, the stress that surrounds us produces certain
anomalies in our body. The daily stress that surrounds us
produces in the human body a significant amount of free
radicals that over time affect our health. External intake of
antioxidants to eliminate the disturbances caused by
oxidative stress is necessary. An extraordinarily good and
healthy source are volatile oils from certain medicinal
plants.

Ovidiu Tita, et al. Antioxidant and Antiseptic Properties of Volatile Oils
from Different Medicinal Plants: A Review. Int ] Pharmacogn Chinese
Med 2019, 3(3): 000179.

The studied plants were: basil, thyme, caraway, black
currant, coriander, fennel, marigold, lavender, marjoram,
mint and chamomile. All the studied plants have
antioxidant or antiseptic properties, which means that
their use in the food industry can be an excellent
alternative.

Conclusion

The main purpose of this review was to present the
antioxidant and antiseptic properties of the volatile oil
obtained from certain medicinal plants. We studied eleven
medicinal plants, and the results of the research indicated
us that all the studied plants have antioxidant or
antisepctic properties. Their use in the food industry is
quite low at present. Food manufacturers should focus
more on these plants because they bring many benefits to
consumer health.

References

1. Ben Said L, Gaudreau H, Dallaire L, Tessier M, Fliss I
(2019) Bioprotective Culture: A New Generation of

Copyright© Ovidiu Tita, et al.


https://www.liebertpub.com/doi/full/10.1089/ind.2019.29175.lbs
https://www.liebertpub.com/doi/full/10.1089/ind.2019.29175.lbs

10.

11.

International Journal of Pharmacognosy and Chinese Medicine

Food Additives for the Preservation of Food Quality
and Safety. Ind. Biotechnol 15(3): 138-147.

Hamdan AM, Al Gayyar MM, Shams ME, Alshaman US,
Prabahar K, et al. (2019) Thymoquinone therapy
remediates elevated brain tissue inflammatory
mediators induced by chronic administration of food
preservatives. Sci Rep 9(1): 1-11.

Tanu B, Harpreet K (2016) Benefits of essential oil. A
review 8(6): 143-149.

Djilani A, Dicko A (2012) The Therapeutic Benefits of
Essential Oils. Nutr Well Being Heal.

Whiley H, Gaskin S, Schroder T, Ross K (2018)
Antifungal properties of essential oils for
improvement of indoor air quality: a review. Rev
Environ Health 33(1): 63-76.

Imeri A, Kupe L, Shehu ], Dodona E, Bardhi N, et al.
(2014) Essential oil composition in three cultivars of
Ocimum L. in Albania Arch Biol Sci 66(4): 1641-1644.

Murarikova A, Tazky A, Neugebauerova ], Plankova A,
Jampilek ], et al. (2017) Characterization of Essential
0il Composition in Different Basil Species and Pot
Cultures by a GC-MS Method. Molecules 22(7): E1221.

Aratjo Silva V, Pereira da Sousa ], de Luna Freire
Pessoa H, Fernanda Ramos de Freitas A, Douglas Melo
Coutinho H, et al. (2016) Ocimum basilicum:
Antibacterial activity and association study with
antibiotics against bacteria of clinical importance.
Pharm Biol 54(5): 863-867.

Falowo AB, MukumboFE, Idamokoro EM, Afolayan A],
Muchenje V (2019) Phytochemical Constituents and
Antioxidant Activity of Sweet Basil (Ocimum basilicum
L.) Essential Oil on Ground Beef from Boran and Nguni
Cattle. Int ] Food Sci, pp: 1-8.

Bayala B, Bassole IH, Gnoula C, Nebie R, Yonli A, et al.
(2014) Chemical composition, antioxidant, anti-
inflammatory and anti-proliferative activities of

essential oils of plants from Burkina Faso. PLoS One
9(3): 1-11.

Chenni M, El Abed D, Rakotomanomana N, Fernandez
X, Chemat F (2016) Comparative study of essential oils
extracted from egyptian basil leaves (ocimum
basilicum L) Using hydro-Distillation and solvent-Free
microwave extraction. Molecules 21(1): E113.

Ovidiu Tita, et al. Antioxidant and Antiseptic Properties of Volatile Oils
from Different Medicinal Plants: A Review. Int ] Pharmacogn Chinese
Med 2019, 3(3): 000179.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ebani VV, Nardoni S, Bertelloni F, Pistelli L, Mancianti
F (2018) Antimicrobial activity of five essential oils
against bacteria and fungi responsible for urinary tract
infections. Molecules 23(7): 1-12.

Gucwa K, Milewski S, Dymerski T, Szweda P (2018)
Investigation of the antifungal activity and mode of
action of thymus wvulgaris, citrus limonum,
pelargonium graveolens, cinnamomum cassia, ocimum
basilicum, and eugenia caryophyllus essential oils.
Molecules 23(5): E1116.

Sokovick M, Glamoclija ], Marin PD, Brki¢ D, Van
Griensven L] (2010) Antibacterial effects of the
essential oils of commonly consumed medicinal herbs
using an in vitro model. Molecules 15(11): 7532-7546.

Barbosa LN, Probst IS, Murbach Teles Andrade BF,
Bérgamo Alves FC, Albano M, et al. (2014) Essential
Oils from Herbs against Foodborne Pathogens in
Chicken Sausage. ] Oleo Sci 64(1): 117-124.

Fang R, Jiang CH, Wang XY, Zhang HM, Liu ZL, et al.
(2010) Insecticidal activity of essential oil of Carum
Carvi fruits from china and its main components
against two grain storage insects. Molecules 15(12):
9391-9402.

Lejonklev ], Kidmose U, Jensen S, Petersen MA,
Helwing AL, et al. (2016) Short communication: Effect
of oregano and caraway essential oils on the
production and flavor of cow milk. ] Dairy Sci 99(10):
7898-7903.

Fierascu I, Dinu Pirvu C, Fierascu RC, Velescu BS,
Anuta V, et al. (2018) Phytochemical Profile and
Biological Activities of Satureja hortensis L: A Review
of the Last Decade. Molecules 23(10): 2458.

Hajhashem V, Zolfaghari B, Yousefi A (2012)
Antinociceptive and anti-inflammatory activities of
Satureja hortensis seed essential oil, hydroalcoholic
and polyphenolic extracts in animal models. Med Princ
Pract 21(2): 178-182.

Ghalfi H, Benkerroum N, Doguiet DD, Bensaid M,
Thonart P (2007) Effectiveness of cell-adsorbed
bacteriocin produced by Lactobacillus curvatus CWBI-
B28 and selected essential oils to control Listeria
monocytogenes in pork meat during cold storage. Lett
Appl Microbiol 44(3): 268-273.

Santoro K, Maghenzani M, Chiabrando V, Bosio P,
Gullino ML, et al. (2018) Thyme and Savory Essential

Copyright© Ovidiu Tita, et al.


https://www.liebertpub.com/doi/full/10.1089/ind.2019.29175.lbs
https://www.liebertpub.com/doi/full/10.1089/ind.2019.29175.lbs
https://www.ncbi.nlm.nih.gov/pubmed/31065039
https://www.ncbi.nlm.nih.gov/pubmed/31065039
https://www.ncbi.nlm.nih.gov/pubmed/31065039
https://www.ncbi.nlm.nih.gov/pubmed/31065039
https://www.ncbi.nlm.nih.gov/pubmed/31065039
http://www.jocpr.com/articles/benefits-of-essential-oil.pdf
http://www.jocpr.com/articles/benefits-of-essential-oil.pdf
http://cdn.intechopen.com/pdfs/29979/InTech-The_therapeutic_benefits_of_essential_oils.pdf
http://cdn.intechopen.com/pdfs/29979/InTech-The_therapeutic_benefits_of_essential_oils.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29077554
https://www.ncbi.nlm.nih.gov/pubmed/29077554
https://www.ncbi.nlm.nih.gov/pubmed/29077554
https://www.ncbi.nlm.nih.gov/pubmed/29077554
https://www.ncbi.nlm.nih.gov/pubmed/28726757
https://www.ncbi.nlm.nih.gov/pubmed/28726757
https://www.ncbi.nlm.nih.gov/pubmed/28726757
https://www.ncbi.nlm.nih.gov/pubmed/28726757
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.ncbi.nlm.nih.gov/pubmed/26455352
https://www.hindawi.com/journals/ijfs/2019/2628747/
https://www.hindawi.com/journals/ijfs/2019/2628747/
https://www.hindawi.com/journals/ijfs/2019/2628747/
https://www.hindawi.com/journals/ijfs/2019/2628747/
https://www.hindawi.com/journals/ijfs/2019/2628747/
https://www.ncbi.nlm.nih.gov/pubmed/24662935
https://www.ncbi.nlm.nih.gov/pubmed/24662935
https://www.ncbi.nlm.nih.gov/pubmed/24662935
https://www.ncbi.nlm.nih.gov/pubmed/24662935
https://www.ncbi.nlm.nih.gov/pubmed/24662935
https://www.ncbi.nlm.nih.gov/pubmed/26797599
https://www.ncbi.nlm.nih.gov/pubmed/26797599
https://www.ncbi.nlm.nih.gov/pubmed/26797599
https://www.ncbi.nlm.nih.gov/pubmed/26797599
https://www.ncbi.nlm.nih.gov/pubmed/26797599
https://www.ncbi.nlm.nih.gov/pubmed/29987237
https://www.ncbi.nlm.nih.gov/pubmed/29987237
https://www.ncbi.nlm.nih.gov/pubmed/29987237
https://www.ncbi.nlm.nih.gov/pubmed/29987237
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/29738503
https://www.ncbi.nlm.nih.gov/pubmed/21030907
https://www.ncbi.nlm.nih.gov/pubmed/21030907
https://www.ncbi.nlm.nih.gov/pubmed/21030907
https://www.ncbi.nlm.nih.gov/pubmed/21030907
https://www.ncbi.nlm.nih.gov/pubmed/25492235
https://www.ncbi.nlm.nih.gov/pubmed/25492235
https://www.ncbi.nlm.nih.gov/pubmed/25492235
https://www.ncbi.nlm.nih.gov/pubmed/25492235
https://www.ncbi.nlm.nih.gov/pubmed/21173724
https://www.ncbi.nlm.nih.gov/pubmed/21173724
https://www.ncbi.nlm.nih.gov/pubmed/21173724
https://www.ncbi.nlm.nih.gov/pubmed/21173724
https://www.ncbi.nlm.nih.gov/pubmed/21173724
https://www.ncbi.nlm.nih.gov/pubmed/27522414
https://www.ncbi.nlm.nih.gov/pubmed/27522414
https://www.ncbi.nlm.nih.gov/pubmed/27522414
https://www.ncbi.nlm.nih.gov/pubmed/27522414
https://www.ncbi.nlm.nih.gov/pubmed/27522414
https://www.ncbi.nlm.nih.gov/pubmed/30257512
https://www.ncbi.nlm.nih.gov/pubmed/30257512
https://www.ncbi.nlm.nih.gov/pubmed/30257512
https://www.ncbi.nlm.nih.gov/pubmed/30257512
https://www.ncbi.nlm.nih.gov/pubmed/22095089
https://www.ncbi.nlm.nih.gov/pubmed/22095089
https://www.ncbi.nlm.nih.gov/pubmed/22095089
https://www.ncbi.nlm.nih.gov/pubmed/22095089
https://www.ncbi.nlm.nih.gov/pubmed/22095089
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/17309503
https://www.ncbi.nlm.nih.gov/pubmed/29303966
https://www.ncbi.nlm.nih.gov/pubmed/29303966

22.

23.

24.

25.

26.

27.

28.

29.

30.

International Journal of Pharmacognosy and Chinese Medicine

0il Vapor Treatments Control Brown Rot and Improve
the Storage Quality of Peaches and Nectarines, but
Could Favor Gray Mold. Foods 7(1): 7.

Stevi¢ T, Katarina Savikin, Mihailo Risti¢, Gordana
Zduni¢, Teodora Jankovié, et al. (2010) Composition
and antimicrobial activity of the essential oil of the
leaves of black currant (Ribes nigrum L.) cultivar
Cacanska crna. ] Serbian Chem Soc 75(1): 35-43.

Caputo L, Souza LF, Alloisio S, Cornara L, De Feo V
(2016) Coriandrum sativum and Lavandula
angustifolia essential oils: Chemical composition and
activity on central nervous system. Int ] Mol Sci
17(12): E1999.

Huzar E, Dzieciol M, Wodnicka A, Oriin H, Icoz A, et al.
(2018) Influence of Hydrodistillation Conditions on
Yield and Composition of Coriander (Coriandrum
sativum L.) Essential Oil. Polish ] Food Nutr Sci 68(3):
243-249.

Freires Ide A, Murata RM, Furletti VF, Sartoratto A,
Alencar SM, et al. (2014) Coriandrum sativum L.
(Coriander) essential oil: Antifungal activity and mode
of action on Candida spp. and molecular targets
affected in human whole-genome expression. PLoS
One 9(6): €99086.

Shahwar MK, El Ghorab AH, AnjumFM, Butt MS,
Hussain S, et al. (2012) Characterization of coriander
(Coriandrum sativum L.) seeds and leaves: Volatile
and non volatile extracts. Int ] Food Prop 15(4): 736-
747.

Zheljazkov VD, Astatkie T, Schlegel V (2014)
Hydrodistillation Extraction Time Effect on Essential
0il Yield, Composition, and Bioactivity of Coriander
0il. ] Oleo Sci 63(9): 857-865.

B Sayed Ahmad (2017) Effect of addition of fennel
(Foeniculum vulgare L.) on the quality of protein
bread Proc Latv Acad Sci Sect B Nat Exact. Appl Sci
71(6): 509-514.

Zeng H, Chen X, Liang ] (2015) In vitro antifungal
activity and mechanism of essential oil from fennel

(Foeniculum vulgare L.) on dermatophyte species. ]
Med Microbiol 64(1): 93-103.

Al Okbi SY, Hussein AMS, Elbakry HFH, Fouda KA,
Mahmoud KF, et al. (2018) Health benefits of fennel,
rosemary volatile oils and their nano-forms in

Ovidiu Tita, et al. Antioxidant and Antiseptic Properties of Volatile Oils
from Different Medicinal Plants: A Review. Int ] Pharmacogn Chinese
Med 2019, 3(3): 000179.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

dyslipidemic rat model. Pakistan ] Biol Sci 21(7): 348-
358.

Thompson A, Meah D, Ahmed N, Conniff-Jenkins R,
Chileshe E, et al. (2013) Comparison of the
antibacterial activity of essential oils and extracts of
medicinal and culinary herbs to investigate potential
new treatments for irritable bowel syndrome. BMC
Complement Altern 13: 338.

Salma S, Ramakrishnan L, Vinothini ] (2018) Screening
of Antibacterial Activity of Five Different Spices (
Ajwain , Coriander , Cumin , Fennel , And Fenugreek)
Against Pathogenic Bacterial Strains. Asian Journal of
Pharmaceutical and Clinical Research 11(2): 11-13.

Shahat AA, Ibrahim AY, Hendawy SF, Omer EA,
Hammouda FM, et al. (2011) Chemical composition,
antimicrobial and antioxidant activities of essential
oils from organically cultivated fennel cultivars.
Molecules 16(2): 1366-1377.

KR Pande, R Preetha (2017) Essential oil of fennel
seeds as natural preservative in butter and its shelf life
assessment. Asian ] Chem 29(4): 711-714.

Gazim ZC, Rezende CM, Fraga SR, Dias Filho BP,
Nakamura CV, et al. (2010) Analysis of the essential
oils from Calendula officinalis growing in Brazil using
three different extraction procedures. Rev Bras
Ciéncias Farm 44(3): 391-395.

Tuncay Tanriverdi S, Algin Yapar E (2017) Preparation
and characterization of herbal emulsion formulations.
Marmara Pharm ] 21(4): 756-761.

Vinod M, Singh M, Pradhan M, lyer SK, Tripathi DK
(2012) Phytochemical constituents and
pharmacological activities of betula alba linn. A
review. Int ] PharmTech Res 4(2): 643-647.

Caputo L, Reguilon MD, Minarro ], De Feo V, Rodriguez

Arias M (2018) Lavandula angustifolia essential oil
and linalool counteract social aversion induced by
social defeat. Molecules 23(10): E2694.

Torabbeigi M, Aberoomand Azar P (2013) Analysis of
essential oil compositions of Lavandula angustifolia by
HS-SPME and MAHS-SPME followed by GC and GC-MS.
Acta Chromatogr 25(3): 571-579.

Woronuk G, Demissie Z, Rheault Z, Mahmoud S (2011)
Biosynthesis and therapeutic properties of lavandula
essential oil constituents. Planta Med 77(1): 7-15.

Copyright© Ovidiu Tita, et al.


https://www.ncbi.nlm.nih.gov/pubmed/29303966
https://www.ncbi.nlm.nih.gov/pubmed/29303966
https://www.ncbi.nlm.nih.gov/pubmed/29303966
https://www.shd.org.rs/JSCS/Vol75/No1/05_4397_3939.pdf
https://www.shd.org.rs/JSCS/Vol75/No1/05_4397_3939.pdf
https://www.shd.org.rs/JSCS/Vol75/No1/05_4397_3939.pdf
https://www.shd.org.rs/JSCS/Vol75/No1/05_4397_3939.pdf
https://www.shd.org.rs/JSCS/Vol75/No1/05_4397_3939.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27916876/
https://www.ncbi.nlm.nih.gov/pubmed/27916876/
https://www.ncbi.nlm.nih.gov/pubmed/27916876/
https://www.ncbi.nlm.nih.gov/pubmed/27916876/
https://www.ncbi.nlm.nih.gov/pubmed/27916876/
https://www.degruyter.com/dg/viewarticle/j$002fpjfns.2018.68.issue-3$002fpjfns-2018-0003$002fpjfns-2018-0003.xml
https://www.degruyter.com/dg/viewarticle/j$002fpjfns.2018.68.issue-3$002fpjfns-2018-0003$002fpjfns-2018-0003.xml
https://www.degruyter.com/dg/viewarticle/j$002fpjfns.2018.68.issue-3$002fpjfns-2018-0003$002fpjfns-2018-0003.xml
https://www.degruyter.com/dg/viewarticle/j$002fpjfns.2018.68.issue-3$002fpjfns-2018-0003$002fpjfns-2018-0003.xml
https://www.degruyter.com/dg/viewarticle/j$002fpjfns.2018.68.issue-3$002fpjfns-2018-0003$002fpjfns-2018-0003.xml
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.ncbi.nlm.nih.gov/pubmed/24901768
https://www.tandfonline.com/doi/full/10.1080/10942912.2010.500068
https://www.tandfonline.com/doi/full/10.1080/10942912.2010.500068
https://www.tandfonline.com/doi/full/10.1080/10942912.2010.500068
https://www.tandfonline.com/doi/full/10.1080/10942912.2010.500068
https://www.tandfonline.com/doi/full/10.1080/10942912.2010.500068
https://www.ncbi.nlm.nih.gov/pubmed/25132088
https://www.ncbi.nlm.nih.gov/pubmed/25132088
https://www.ncbi.nlm.nih.gov/pubmed/25132088
https://www.ncbi.nlm.nih.gov/pubmed/25132088
https://www.ncbi.nlm.nih.gov/pubmed/25351709
https://www.ncbi.nlm.nih.gov/pubmed/25351709
https://www.ncbi.nlm.nih.gov/pubmed/25351709
https://www.ncbi.nlm.nih.gov/pubmed/25351709
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://www.ncbi.nlm.nih.gov/pubmed/24283351
https://innovareacademics.in/journals/index.php/ajpcr/article/view/22652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/22652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/22652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/22652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/22652
https://www.ncbi.nlm.nih.gov/pubmed/21285921
https://www.ncbi.nlm.nih.gov/pubmed/21285921
https://www.ncbi.nlm.nih.gov/pubmed/21285921
https://www.ncbi.nlm.nih.gov/pubmed/21285921
https://www.ncbi.nlm.nih.gov/pubmed/21285921
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-93322008000300008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-93322008000300008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-93322008000300008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-93322008000300008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-93322008000300008
http://sphinxsai.com/2012/pharmAJ/PHARM/PT=19%5b643-647%5dAJ12.pdf
http://sphinxsai.com/2012/pharmAJ/PHARM/PT=19%5b643-647%5dAJ12.pdf
http://sphinxsai.com/2012/pharmAJ/PHARM/PT=19%5b643-647%5dAJ12.pdf
http://sphinxsai.com/2012/pharmAJ/PHARM/PT=19%5b643-647%5dAJ12.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30347669
https://www.ncbi.nlm.nih.gov/pubmed/30347669
https://www.ncbi.nlm.nih.gov/pubmed/30347669
https://www.ncbi.nlm.nih.gov/pubmed/30347669
https://www.semanticscholar.org/paper/Analysis-of-essential-oil-compositions-of-Lavandula-Torabbeigi-Aberoomand/20b1214f5fa8125daa297118ebf07869bb2ddcff
https://www.semanticscholar.org/paper/Analysis-of-essential-oil-compositions-of-Lavandula-Torabbeigi-Aberoomand/20b1214f5fa8125daa297118ebf07869bb2ddcff
https://www.semanticscholar.org/paper/Analysis-of-essential-oil-compositions-of-Lavandula-Torabbeigi-Aberoomand/20b1214f5fa8125daa297118ebf07869bb2ddcff
https://www.semanticscholar.org/paper/Analysis-of-essential-oil-compositions-of-Lavandula-Torabbeigi-Aberoomand/20b1214f5fa8125daa297118ebf07869bb2ddcff
https://www.ncbi.nlm.nih.gov/pubmed/20665367
https://www.ncbi.nlm.nih.gov/pubmed/20665367
https://www.ncbi.nlm.nih.gov/pubmed/20665367

41.

42.

43.

44,

45.

46.

47.

International Journal of Pharmacognosy and Chinese Medicine

Benny A, Thomas ] (2019) Essential Oils as Treatment
Strategy for Alzheimer’s Disease: Current and Future
Perspectives. Planta Med 85(3): 239-248.

Zhao Y, Chen R, Wang Y, Qing C, Wang W, et al. (2017)
In Vitro and in Vivo Efficacy Studies of Lavender
angustifolia Essential Oil and Its Active Constituents
on the Proliferation of Human Prostate Cancer Integr.
Cancer Ther 16(2): 215-226.

Kunicka Styczynska A, Smigielski K, Prusinowska R,
Rajkowska K, Kusmider B, et al. (2015) Preservative
activity of lavender hydrosols in moisturizing body
gels. Lett Appl Microbiol 60(1): 27-32.

Andrys D, Kulpa D, Grzeszczuk M, Bihun M,
Dobrowolska A (2017) Antioxidant and antimicrobial
activities of Lavandula angustifolia Mill. field-grown
and propagated in vitro. Folia Hortic 29(2): 161-180.

Dantas ADS, Klein Junior LC, Machado MS, Guecheva
TN, dos Santos LD, et al. (2016) Origanum majorana
Essential Oil Lacks Mutagenic Activity in the
Salmonella /Microsome and Micronucleus Assays. Sci
World ] 2016: 7.

M Radaelli, da Silva BP, Weidlich L, Hoehne L, Flach A,
et al. (2016) Antimicrobial activities of six essential
oils commonly used as condiments in Brazil against
clostridium perfringens. Brazilian ] Microbiol 47(2):
424-430.

Oroian C, Covrig I, Odagiu A, Malinas C, Moldovan C, et
al. (2017) Effects of cultivation systems and
environmental conditions on peppermint (Mentha x
piperita L.) biomass yield and oil content. Not Bot
Horti Agrobot Cluj Napoca 45(2): 576-581.

48.

49,

50.

51.

52.

53.

Heydari M, Zanfardino A, Taleei A, Bushehri AAS,
Hadian ], et al. (2018) Effect of Heat Stress on Yield,
Monoterpene Content and Antibacterial Activity of
Essential Oils of Mentha x piperita var. Mitcham and
Mentha arvensis var. Piperascens. Molecules 23(8):
1903.

D Kennedy, Okello E, Chazot P, Howes M],
Ohiomokhare S, et al. Volatile Terpenes and Brain
Function: Investigation of the Cognitive and Mood
Effects of Mentha x Piperita L. Essential Oil with In
Vitro Properties Relevant to Central Nervous System
Function. Nutrients 10(8): E1029.

Da Silva Ramos R, Lobato Rodrigues AB, Ferreira
Farias AL, Carvalho Simdes R, Pinheiro MT, et al.
(2017) Chemical composition and in vitro antioxidant,
cytotoxic, antimicrobial, and larvicidal activities of the
essential oil of Mentha piperita L.(Lamiaceae). The
Scientific World Journal, pp: 1-8.

Singh R, Shushni MAM, Belkheir A (2015) Antibacterial
and antioxidant activities of Mentha piperita L Arab ]
Chem 8(3): 322-328.

Mogosan C, Vostinaru O, Oprean R, Heghes C, Filip L, et
al. (2017) A comparative analysis of the chemical
composition, anti inflammatory, and antinociceptive
effects of the essential oils from three species of
Mentha cultivated in Romania. Molecules 22(2): E263.

MA Andrade, Azevedo CD, Motta FN, Santos ML, Silva
CL, et al. (2016) Essential oils: In vitro activity against
Leishmania amazonensis, cytotoxicity and chemical
composition. BMC Complement Altern Med 16(1): 1-8.

Ovidiu Tita, et al. Antioxidant and Antiseptic Properties of Volatile Oils
from Different Medicinal Plants: A Review. Int ] Pharmacogn Chinese
Med 2019, 3(3): 000179.

Copyright© Ovidiu Tita, et al.


https://www.ncbi.nlm.nih.gov/pubmed/30360002
https://www.ncbi.nlm.nih.gov/pubmed/30360002
https://www.ncbi.nlm.nih.gov/pubmed/30360002
https://www.ncbi.nlm.nih.gov/pubmed/27151584
https://www.ncbi.nlm.nih.gov/pubmed/27151584
https://www.ncbi.nlm.nih.gov/pubmed/27151584
https://www.ncbi.nlm.nih.gov/pubmed/27151584
https://www.ncbi.nlm.nih.gov/pubmed/27151584
https://www.ncbi.nlm.nih.gov/pubmed/25353363
https://www.ncbi.nlm.nih.gov/pubmed/25353363
https://www.ncbi.nlm.nih.gov/pubmed/25353363
https://www.ncbi.nlm.nih.gov/pubmed/25353363
https://content.sciendo.com/view/journals/fhort/29/2/article-p161.xml
https://content.sciendo.com/view/journals/fhort/29/2/article-p161.xml
https://content.sciendo.com/view/journals/fhort/29/2/article-p161.xml
https://content.sciendo.com/view/journals/fhort/29/2/article-p161.xml
https://www.hindawi.com/journals/tswj/2016/3694901/
https://www.hindawi.com/journals/tswj/2016/3694901/
https://www.hindawi.com/journals/tswj/2016/3694901/
https://www.hindawi.com/journals/tswj/2016/3694901/
https://www.hindawi.com/journals/tswj/2016/3694901/
https://www.ncbi.nlm.nih.gov/pubmed/26991289
https://www.ncbi.nlm.nih.gov/pubmed/26991289
https://www.ncbi.nlm.nih.gov/pubmed/26991289
https://www.ncbi.nlm.nih.gov/pubmed/26991289
https://www.ncbi.nlm.nih.gov/pubmed/26991289
https://www.notulaebotanicae.ro/index.php/nbha/article/view/10857
https://www.notulaebotanicae.ro/index.php/nbha/article/view/10857
https://www.notulaebotanicae.ro/index.php/nbha/article/view/10857
https://www.notulaebotanicae.ro/index.php/nbha/article/view/10857
https://www.notulaebotanicae.ro/index.php/nbha/article/view/10857
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30061551
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.ncbi.nlm.nih.gov/pubmed/30087294
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.hindawi.com/journals/tswj/2017/4927214/
https://www.sciencedirect.com/science/article/pii/S1878535211000232
https://www.sciencedirect.com/science/article/pii/S1878535211000232
https://www.sciencedirect.com/science/article/pii/S1878535211000232
https://www.ncbi.nlm.nih.gov/pubmed/28208614
https://www.ncbi.nlm.nih.gov/pubmed/28208614
https://www.ncbi.nlm.nih.gov/pubmed/28208614
https://www.ncbi.nlm.nih.gov/pubmed/28208614
https://www.ncbi.nlm.nih.gov/pubmed/28208614
https://www.ncbi.nlm.nih.gov/pubmed/27825341
https://www.ncbi.nlm.nih.gov/pubmed/27825341
https://www.ncbi.nlm.nih.gov/pubmed/27825341
https://www.ncbi.nlm.nih.gov/pubmed/27825341
https://creativecommons.org/licenses/by/4.0/

	Abstract
	Introduction
	Methods
	Discussion
	Conclusion
	References

