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Aromatic plants have subscribed to the belief that they can be used in food, perfumery, pharmaceutical
and cosmetic products due to their nutritional and biological properties. The present study was
designed to examine the chemical composition and antibacterial and analgesic properties of Lavandula
stoechas flowers originating Amol, north of Iran for the first time. The essential oil of Lavandula
stoechas flowers was obtained by hydrodistillation. Gas chromatography-mass spectrometry
examination was used for its analysis. Staphylococcus aureus, Escherichia coli, Salmonella enteritidis
and Bacillus subtilis were utilized to evaluate the antibacterial activity of essential oil using agar disk
diffusion and microdilution assayes. GC-MS analysis revealed Linalol (35.69%) Borneol (14.99%) and
1,8-Cineole (11.45%) as the main compounds of the oil. Antibacterial assayes of various dilutions of
essential oil revealed its remarkable antibacterial activity against gram-positive Staphylococcus aureus.
Furthermore, the water and ethanolic extracts inhibited the pain resulting from hot-plate test. The
results proposed lavandula stoechas from Amol as an alternative natural bioactive compound which

posses antibacterial and analgesic effects to use in pharmaceutical industries.

doi: 10.5829/ije.2019.32.08b.02

1. INTRODUCTION

Lavandula stoechas belongs to the Lamiaceae family
known as one of the most widely used shrub aromatic
plant in traditional medicine, remedy and as
preservatives in growth inhibition of food-borne
bacteria [1]. It is one of the most cultured and wild
species in the Mediterranean region and many regions
of Asia [2]. Lavandula stoechas, commonly known as
“Ostokhoddous” in Iran, is a flowering plant with 30 to
100 cm hight, leaves of 1-4cm long and flowers of pink
to purple color [3]. Extensive research on Lavandula
essential oil has shown many its pharmacological
activities including anti-inflammatory [4], anti-
spasmodic, anticonvulsant, analgesic,  sedative,
antioxidant [5], antimicrobial and muscle relexant [6].
Literature review demonestrated that the oil contained a
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complex mixture of bioactive compounds such as
linalool, linalyl acetate, 1,8-cineole, fenchone a-pinene
and camphor [7]. El Idrissi et al. [8] reported Fenchone
(12.55%), a-Campholéne aldehyde (12.08%) and
myrtenyl acetate (11.46%) were the major constituents
of the essential oil of Lavandula stoechas flowers in
Morocco. In another study from Morocco, the main
components of essential oils were identified as fenchone
(31.81%), camphor (29.60%), terpineol (13.14%) and
menthone (8.96%) [9]. Zuzarte et al. [10] showed that
Lavandula stoechas originating from Sardinia Island
(Italy) contained high amounts of fenchone and
camphor (37.0% and 27.3%, respectivelys).

Several attempts have been also made to describe
the antibacterial properties of Lavandula Stoechas
essential oils from various region. Bouzouita et al. [11]
and El Idrissi et al. [8] stated the antibacterial potential
of Lavandula stoechas oils from Tunisia and Morocco
against six bacteria, respectively. The results showed
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that Staphylococcus aureus was the more sensitive
strain. In spite of several studies undertaken on this
herb, there is no information on Lavandula stoechas
grown in Amol. As far as we know, it is a first report on
chemical composition, antibacterial and analgesic
activities of Lavandula stoechas from Amol to evaluate
its potential application as an antibacterial and anti-pain
agent in food and pharmaceutical industries.

2. MATERIALS AND METHODS

2. 1. Plant Material The flowers of Lavandula
stoechas were collected during the flowering period in
June 2016 from Amol, Mazandaran province (North of
Iran). Samples were air-dried in shadow for 4 days.

2. 2. Plant Essential Oil and Extract Preparation
The dried flowers were ground and 100 g of obtained
powders (mesh<25) in 1 L of water was subjected to
hydrodistillation for 3 h in Clevenger-type apparatus
[12]. The collected essential oil was dried over
anhydrous sodium sulphate and after filtration, weighed
and stored in a sealed dark vials at 4 °C until tested and
used. The yield was calculated based on dry weight of
the sample. For preparation of plant extract, 100 g of
powdered dry flowers were extracted with ethanol and
water separately by maceration. The extracts were
collected and filtered by Whatman filter papers. The
yielded extracts were concentrated under vacuum and
kept in a dark bottle in a refrigerator at 4 °C until use
[13].

2. 3. Gas Chromatography - Mass
Spectrophotometry Analysis Separation and
identification of essential oil components were
performed using gas chromatography-mass
spectrophotometry (GC-MS) analysis. The analysis was
done on an Agilent 6890A gas chromatograph equipped
with a Flame lonisation Detector (FID), using HP-5MS
capillary column (30 m x 0.25 mm x 0.25 um) coupled
to a Mass Selective Detector MSD 5975C in El mode
(ionization energy voltage 70 eV). Helium was selected
as carrier gas at a flow rate of 1.0 ml/min. Initial column
temperature was 60°C with 4 min hold and was raised at
the rate of 6 °C/min to 250 °C. Injector and detector
temperatures were set at 280 °C. Essential oil samples
(1zl) in hexane (HPLC grade) were autoinjected. All
components were identified by comparison of their
spectra and retention time with those of the Wiley and
NIST Libraries in the computer library and literature
[14, 15]. Percentage composition was determined using
the summation of the peak areas of the entire oil
composition.

2. 4. Microbial Strains and Antibacterial Assays

Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Bacillus subtilis ATCC 6633 and
Salmonella enteritidis ATCC 10708 were used in this
study. The bacteria species were maintained in Mueller
Hinton Agar. The antibacterial activity of the essential
oils were assessed by agar disc diffusion and microplate
methods.

In agar disc diffusion method, bacteria were cultured
overnight at 37°C in Mueller Hinton agar and then
adjusted with sterile saline to concentration of 1.5x108
CFU/ml. Then, a suspension of the tested bacteria was
spread on nutrient agar. Different dilutions of essentiall
oils were prepared with DMSO (1/2, 1/4, 1/8, 1/16,
1/32, 1/64, 1/128). Filter paper discs (6 mm in diameter)
were individually impregnated with 10 pl of the
undiluted and diluted oil aliquots and then placed on the
earlier prepared agar plates. The Petri dishes were kept
at 4°C for 2 h and then incubated at 37°C for 24 h [9].
Gentamicine and Streptomicin (each of 10 pg) were
used as a positive control. Negative controls were
prepared using DMSO. The inhibition zone diameters
(mm) were measured and considered as antibacterial
activity. All tests were carried out in triplicate and
reported as means * standard deviation.

The minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) values of
essential oils against the examined microorganisms
were determined by the broth microdilution assay in 96-
well microtitre plates [16]. The bacterial suspension
were adjusted with sterile saline to a concentration of
1.0x10° CFU/mI. A total of 100 pl of essential oil and
its serial dilutions were added into sterile round-bottom
96-well plates containing inocula (100 ul) of the tested
microorganism. The final volume in each well was 200
pl. Then, microplates were incubated for 24h at 37°C.
The MIC was refered to the lowest concentration of
essential oil at which no visible growth of the strains
was observed. MBC was determined by sampling broth
from each well and inoculated in nutrient agar for 24h at
37°C. The lowest concentration of the essential oil with
no visible growth was defined as the MBC, indicating
99.5% killing of the original inoculum.

2. 5. Animals The tests were done on Swiss male
mice with mean weight of 18-25 g. Animals were
maintained over a 12 h light-dark cycle and humidity of
50-60% at an environment temperature of 23 £ 2°C, in
the animal room of the School of Pharmacy,
Mazandaran University of Medical Sciences, Iran. They
were fed a standard diet and water ad-libitum before
use. In each group, six mice were studied. The
experiments were performed in a quiet room and in the
light period of 8 am to 5 pm [17].

2. 6. Analgesic Properties of the Extract and Hot-
plate Test Five groups of six mice were used
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for injection as follows: group | — saline solution with
10% Tween 80 (negative control), groups I, 111, and 1V
— different dose of water or ethanolic extract (100, 200
and 400 mg/kg), and group V —-10 mg/kg morphine
(positive control). Ethanolic extract solutions were
prepared in saline solution with 10% Tween 80. In each
experiment, mice were injected with 2ml of solution
into the subplantar space of the right hind paw. Then,
15, 30, 45, 60, 75 and 90 min after injection, the animals
were placed individually on a hot plate (Pars AZMA
Co., Isfahan, Iran), maintained at 52 £ 5 °C and the time
between the placement of the animal on the hot plate
and the occurrence of either the licking of the hindpaws,
shaking or jumping off from the surface was recorded as
the response latency [18]. A cut-off time of 40 s was
considered if the animal did not show any reaction to
the painful stimulus.

3. RESULT AND DISCUSSION

3. 1. Chemical Composition of Essential Oil
The essential oil of lavandula stoechas flowers was in
high yield of 1.2%. The GC-MS chromatogram of
compounds detected in essential oil is shown in Figure
1. The identified constituents, retention times, chemical
structure and their percentage in the oil composition is
summarized in Table 1. The GC/MS analysis of oil
showed a total of 52 volatile compounds representing
99.40 of the total oil. The most abundant components of
flowers oil was Linalol (35.69%) followed by Borneol
(14.99%), 1,8-Cineole (11.45%), camphor (4.32%), 4-
terpineol (3.72%), a-Bisabolol (3.67%) and cis-
Ocimene (3.54%) as the main compounds. The results
show that the flowers oil consist of 13 monoterenes, 14
oxygenated monoterpenes, 8 sesquiterpenes and 5
oxygenated sesquiterpenes. Oxygenated monoterpene
represented the main fraction of the oil. Esters, alcohols,
aldehydes, ketones and diterpenes were other
components which exist in the Lavandula stoechas oil
(Table 1).

In the previous report by EI Idrissi et al. [8]
indicated that only 18 components were present in arial
parts of Lavandula stoechas (flowers), correspond to
80.68% of the total oil. Many authors also reported
different components in Lavandula stoechas essential
oil from Turkey [19], Australia [20], Algeria [21] and
southern Sardinia (Italy) [22]. These qualitative and
quantitative differences between the present results and
other studies could be attributed to geographical origins,
harvest time and environmental factors [23].
Differences between constituents of the essential oil will
also lead to differences in nutritional and medicinal
uses. However, literture review shows that Linalool,
1,8-cineole, linalyl acetate, camphor and fenchone are
the main oxygenated monoterpenes compounds in most

Lavandula species [24], which are in accordance with
our study (Table 1).

3.2. Antimicrobial Potential of Lavandula
stoechas Essential 0il In vitro antimicrobial
activities of Lavandula stoechas essential oils were
assessed using disk diffusion and microdilution
techniques. Table 2 represents the inhibition zone of
undiluted and diluted essential oils determined against
tested microorganisms. The result showed that the
essential oil exerted different inhibiting activity. The
gram-positive Staphylococcus aureus was the most
susceptible strain examined to the undiluted oil of
Lavandula stoechas flowers with the strongest
inhibition zone (32£1.29 mm). On the contrary, the
antimicrobial activity of the essential oils against the
gram-negative Salmonella enteritidis was the lowest for
Lavandula stoechas flowers. The essential oil of
Lavandula stoechas flowers with dilution of 1/32
showed a good activity for Staphylococcus aureus
compared to gentamicin and streptomicin antibiotics (10
pg). Furthermore, all undiluted essential oils depicted
considerable antibacterial activity compared with that of
standard antiniotics. Our results were in accordance
with result previously reported by EIl Idrissi et al. [8]
which in Staphylococcus aureus showed the highest
sensitivity to essential oils. Additionally, some
oxygenated monoterpenes, such as linalool, borneol,
camphor and 1,8-cineol were corroborated to have
different amounts of antibacterial potential against
various bacteria [25]. Therefore, the significant
antibacterial properties of the essential oil of lavandula
stoechas is correlated to the compounds present in this
essential oil.
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TABLE 1. Chemical composition of the essential oil from Lavandula stoechas flowers identified by GC/MS analysis

No Component RT(min) (%) Exact mass (g/mol) Chemical structure MS Fragment-ions Formula
1 o-Thujene 6.204 0.07 136.234 ﬁ o105 7193 A 2L gy,
HsC .
b oD 55, 67, 77, 90, 93, 105,
2 a-Pinene 6.425 0.58 136.24 E: 113,121, 128, 136 CioHis
3 Camphene 6.918 0.32 136.24 H:c;:D 67,93, 121 CioHi6
. 57, 63, 69, 77, 87, 93, 105,
4 Sabinene 7.816 0.25 136.23 ; 115, 121, 128, 136 CioHi1s
H,
5 2-B-Pinene 7.924 0.69 136.23 (ia{q: 69, 93,121 CioH16
Hg
o 57, 66, 72, 79, 85, 91, 99,
6 1-Octen-3-ol 8.073 0.27 128.21 e L g 110, 127 CgHis0
jll;
7 B-Myrcene 8.505 0.56 136.23 TI B, 55, 69, 79’1%36‘ 107, 124, CioHi6
Ha™ “CH
55, 65, 71, 77, 84, 93, 105,
8 1-Phellandrene 8.998 0.09 136.24 H C/O/L : 115, 121 136 CioHis
CHa 58, 67, 77,93, 105, 121,
9 3-Carene 9.229 032 136.24 AP 16 13 159 Cuhas
hvl CH3
Benzene, 1-methyl-4- o
10 (1-methylethyl)- 9.85 0.27 134.21 ) Cg Ha 65, 91, 119, 136 CioHia
CHz
. 55, 63, 71, 81, 93, 100,
11 1,8-Cineole 10.184 11.45 154.249 (/F 108, 115, 125, 139, 154 Ci10H150
HsC CHg
i
12 cis-Ocimene 10.502 3.54 136.24 j[ 67,93, 121, 354, 446 CioH1s
. = 55, 67, 79, 86, 93, 105,
13 B-trans-Ocimenen 10.892 0.91 136.24 i 115, 121, 128, 136 CioHie
14 y-Terpinene 11.293 0.21 136.23 ch.TLj 65, 93, 115, 136 CioH16
CHz.
o ) N M 59, 68, 83, 94, 101, 125,
15 Cis- Linaloloxide 11.904 0.08 170.252 1 - ‘ 137, 155 CioH150;
16 a-Terpinolene 12.577 0.42 136.24 67,93, 121, 155 CioH16
17 Linalool L 13.686 35.69 154.25 RS 71, 93,121, 154 CioH10
2-Cyclohexen-1-ol, 1- S
18 methyl-4-(1- 14.210 0.13 154.2493 E l 58, 71,79, 86, 93, 103, CioH150

methylethyl)-, trans-

e oH,

111, 121, 139, 154
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e WAH
19 trans-Pinocarveol 14.934 0.08 152.23 ch—.ﬁ]-m:’? 56,70, 83’1%3" 109, 119, CioH160
HaC Ha
HsC, CHs
55, 69, 81, 95, 108, 123,
20 Camphor 15.175 432 152.23 . C]( b 137, 152 CioH10
= (s}
21 'SObUWrécstzcr'd' ooyl 9542 0.08 200.3178 \HKN\M 71,89, 109, 138 CizHiO;
N 55, 62, 69, 81, 95, 103
CHa y y y ) ) ’
22 Borneol L 16.367 14.99 154.25 - 110,191, 128,130, 154  CioHusO
QH
) = 57, 64,71, 79, 86, 93, 103,
23 4-Terpineol 16.788 3.72 154.249 111, 118, 125, 136, 154 CroHu0
2-Cyclohexen-1-one, 4- - 56, 67, 74, 81, 89, 96, 103,
24 (L-methylethyl)- 17.075 0.87 138.207 110,123,131, 138,150~ CoHuO
Obm, 59, 67, 74, 81, 93, 100,
25 a-Terpineol 17.379 1.67 154.25 Of OHa 107,114,121, 129,136,  CyoH;50
Hao 154
CH;
L 56, 67, 77, 84, 91, 99, 107,
26 Verbenone 18.072 0.10 150.22 HBEEA?O 115, 122, 135, 150 CioH1,0
HO,, _
27 Trans -(+)-Carveol 18.652 0.09 152.24 55, 84, 109, 137,354,446  C¢H100
28 Bornyl formate 19.011 0.16 182.263 @\& 0 67,95,121,137,167  CyHis0;
J
) 57, 69, 84, 93, 103, 111,
29 trans-Geraniol 19.171 0.17 154.25 PPN 151 139, 154 166 | CioHO
§ 57, 69, 77, 85, 92, 103,
3p  Propanal, 2-methyl-3- g 6qq 0.64 1482017 ' 111,119, 133,148, 158,  CyoHy,0
phenyl-
171
) 55, 69, 80, 93, 107, 121,
31 Linalyl acetate 20.711 2.44 196.29 136, 154, 169, 196 C12H200;
55, 69, 80, 93, 107, 121,
32 Lavandulyl acetate 22.431 1.95 196.29 136, 150, 164, 181 C12H200;
o
3 Hexyl Tiglate 24.147 0.21 1842753 wooouomen 55,83, 10L 424 1LY, ¢ 0,
CH;
56, 69, 80, 93, 107, 121,
34 Neryl acetat 25.549 0.35 196.29 W; 136, 154, 166, 196 C12H100;
35 Geranyl acetate 26.329 0.55 196.29 69, 93, 121, 154, 196, 446  C1oH20;
Hexanoic acid, hexyl 56, 69, 84, 99, 107, 117,
36 cstor 26.427 0.08 200.3178 120 144 157, 168 C12H20,
37 Zingiberene 26.819 0.18 204.1878 69, 93, 119, 161, 189, 446  CisHa
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38 trans-Caryophyllene

39 geranyl hexanoate
40 a-Bergamotene
41 B-Funebrene
42 Trans-p-Farnesene

43 Geranyl butyrate

44 B-Cubebene

45 bicyclogermacrene
46 Linalyl isovalerate
47 Hotrienol

48 Nerolidol

49 Caryophyllene oxide

50 3-Eudesmol

51 Trans-a-Bisabolene

52 a-Bisabolol

Monoterpene Hydrocarbos
Oxygenated monoterpenes
Sesquiterpene hydrocarbons
Oxygenated sesquiterpens
Other

Total identified

27.549

29.818

28.193

28.471

29.046

29.313

29.785

30.36

30.833

31.613

32.548

33.092

35.141

35.28

36.194

0.87

0.13

0.13

0.10

2.64

0.40

0.52

0.09

1.07

0.08

0.18

0.61

0.10

0.31

3.67

8.23
73.25
4.84
5.63
7.45
99.40

204.36

252.398

204.357

204.3511

204.357

224.344

204.357

204.357

238.371

152.237

222.37

220.356

222.372

204.357

222.3663

69, 93, 133, 161, 189

=

57,69, 80, 93, 107, 121,
136, 155, 177, 189, 203,
224

55, 69, 79, 93, 107, 119,
133, 149, 161, 175, 189,
204

A~ 69, 93, 112, 133, 161, 179,
204

69, 93, 113, 133, 161, 204,
446

57, 69, 80, 93, 107, 121,
136, 155, 168, 181, 204,
224

55, 81, 105, 133, 161, 204

55, 68, 79, 93, 107,
121,134, 147, 161, 175,
189, 204, 220

57, 69, 80, 93, 107, 121,
136, 156, 169, 204, 222,
238

o 57,71, 82, 93, 107, 119,
NN 133,145, 160, 173, 187,
202,218

i 55, 69, 81, 93, 107, 123,

e \/J“]‘ HO 136, 147, 161, 177, 189,

o 204, 220

i 55, 69, 79, 93, 109, 121
WAt 135, 149, 161, 177, 187
205, 220

RPN 58, 81, 105, 134, 161, 204
) o 446

59, 69, 81, 93, 105, 121,
132, 143, 161, 179, 189,
204, 220, 238

~ 69, 109, 134, 161, 183,
204, 354, 446

C15H24

CioH20,

C15H24

C15H24

C15H24

C14H24O

C15H24

CisHag

CisH260;

CioH160

CisH260

CisH240

CisH260

CisHaa

CisH260
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TABLE 2. Diameter of Microbial Inhibition Zones (mm) Determined by Disk Diffusion Assay

1071

Qil dilutions and

Gram positive bacteria

Gram negative bacteria

Plant name and standard antibiotics weight

Staphylococcus aureus Bacillus subtilis

Escherichia coli

Salmonella enteritidis

Lavandula stoechas flowers 1
1/2
1/4
1/8
1/16
1/32
1/64
1/128

Gentamicin 10ug

Streptomicin 10ug

32+1.29
29£1.05
28+0.99
28+0.92
23+0.40
20£0.75
20+0.45
11+0.60
24+1.20
20+0.21

28+1.50 29+2.10 20+1.10
26+1.30 27%1.40 16+0.90
25+0.90 23%1.90 13+0.20
20+0.89 22+0.90 10+0.10
17+0.78 17+0.90 10+0.09
14+0.60 15+0.40 10+0.02
12+0.30 11+0.30 -

11+1.10 11+0.10 -

19+0.10 19+1.10 18+0.90
14+0.09 16+1.00 15+0.10

All tests were performed in triplicate. Values are given as mean + SD (n=3)

The results of the MIC and MBC indicated that the
oil exhibited significant, but various levels of
antibacterial activity against all tested strains (Table 3).
The strong antibacterial activity of the essential oil of
Lavandula stoechas flowers can be ascribed to the
presence of high concentration of oxygenated
monoterpenes (72.48 %) [26]. The flowers essential oil
depicted the highest activity against gram-positive
Staphylococcus aureus with the MIC and MBC values
of 1/64 and 1/32 (stated as the dilution of essential oils),
respectively. However, Salmonella enteritidis showed
less susceptibility. Our results demonstrated that gram-
positive bacteria were more sensitive to the essential oil
than gram-negative bacteria, which is in accord to some
previous reports [9, 11]. The higher susceptibility of
gram-positive bacteria may be attributed to their cell
membrane structure which restricts diffusion of
hydrophobic compounds through its outer wall due to
lipopolysaccharide layers [1]. The ability of Lavandula
essential oils to inhibit gram-positive and gram-negative
bacteria growth suggests that these essential oils can
have different application in the food and
pharmaceutical industries.

TABLE 3. MIC and MBC of Lavandula stoechas Essential
Oil against the Test Bacteria

Lavandula stoechas flowers

Microoganism

MIC MBC
Staphylococcus aureus 1/64 1/32
Bacillus subtilis 1/32 1/16
Escherichia coli 1/32 1/32
Salmonella enteritidis 1/8 1/4

MIC: Minimum inhibitory concentration (as oil dilution)
MBC: Minimum bactericidal concentration (as oil dilution)

3.3. Analgesic Potential of Lavandula stoechas
Extract The mean response latency to pain
stimulus in hot plate test is shown in Figure 2. The
results revealed that the effect of both extracts was dose
dependent. It is proposed that different doses of extracts
may exhibit different effects on the pain system. The
mean response latency reached to a maximum of 31.66 s
for dose of 400 mg/kg water extract in the case of
placement of the mice on the hot plate at 60 min after
injection. Furthermore, the pain latency time of 400
mg/kg water extract was more than morphine for times
ranging 60 to 90 min.

(a)

Osaline

Morphine
BWater100
©Water200
BWaterdo0

Mean response latency (s)

30 a5
Time (min)

35 ()

DOsaline
@Morphine
BEth

0

Bl Ethanol200
B Ethanola00

I
e e ——
|

Time (min)

Figure 2. The effect of Lavandula stoechas (a) water and (b)
ethanol extract on the pain induced by hot-plate test. The
results were shown by (mean + SEM) the time of pain in 6
month
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However, results showed that morphine (10 mg/kg)
was more effective than ethanol extract. In total, the
injection of Lavandula stoechas extract to mice
inhibited pain in the hot-plate test. Since, the analgesic
effect of 1,8-cineole and Linalool was confirmed in
some study [27, 28], the extracts may reach in 1,8-
cineole and Linalool which prevent the pain resulting
from hot-plate test.

4. CONCLUSION

The essential oil of Lavandula stoechas flowers from
Amol was examined for the first time. Fifty-two
constituents were identified in the flowers essential oil.
The main components of the oils were mostly
monoterpene hydrocarbons and oxygenated
monoterpenes. Antibacterial assays highlighted that the
essential oil at various dilutions ranged from 1/2 to
1/128 were active against examined bacteria especially
gram-positive strains. Staphylococcus aureus was the
more sensitive strain noted by large growth inhibition
halos. The injection of water and ethanolic extracts to
mice depicted inhibition effect on pain induced by hot-
plate test. Thanks to high amounts of oxygenated
monoterpenes and monoterpenes compounds of oil
which have therapeutic and nutritional properties, the
studied Lavandula stoechas has potential applications as
possible natural alternatives to chemical-based
antibacterial and anti-pain  agents in  food,
pharmaceutical and cosmetic industries. For further
studies, it is proposed to assay other pharmacological
activities of the mentioned lavandula stoechas such as
antioxidant and anti-inflammatory effects.
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