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ABSTRACT

This study was conducted to determination of ethanol and water extracts obtained from the leaves of Laurus
nobilis (Laurel) plant of the general content by GC-MS analysis, antimicrobial activities of these extracts on some
microorganisms, total antioxidant levels (TAS), total oxidant levels (TOS), oxidative stress index (OSl) values, anti-
carcinogenic effects on various cell lines and macro and micronutrient concentrations of Laurel (Laurus nobilis)
plants cultivated for decorative purposes in parks and gardens of Izmir province of Turkey. TAS, TOS, and OSI
values were determined with the aid of Rel Assay Diagnostics kits. In antimicrobial activity analysis, the minimum
inhibition concentration (MIC) of the plant extracts against microorganisms was determined by microdilution
broth method. Staphylococcus aureus (ATCC 29213), Pseudomonas aeruginosa (ATCC 27853), Escherichia coli
(ATCC 25922), Bacillus cereus (ATCC11778), Candida albicans (ATCC 10231) and Candida tropicalis (DSM11953)
microorganisms were used in this analysis. Furthermore, cytotoxic activities of plant extracts were determined
by XTT method in normal rat fibroblast cell line, HUVEC, and 2 different human cancer cell lines. At the end of
the study, it was found that ethanol and water extracts of the Laurel plants had no antimicrobial activity, low
oxidative stress index and good antioxidant activity, and moderate cytotoxic activity on experimented cell lines.
Nitrogen (N), Phosphorus (P), Potassium (P), Calcium (Ca), Magnesium (Mg), Iron (Fe), Zinc (Zn), Manganese
(Mn) and Copper (Cu) concentrations of plant extracts were respectively identified as 1.68% N, 0.72% P, 1.12%
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Introduction

The use of plants for treatment purposes has a long history
as old as the history of humanity [1-2]. Since synthetic drugs
are found to be insufficient for various diseases and have
various side effects, the use of herbal natural products has
become quite widespread. Therefore, many plant species have
been investigated in many ways not only from microbiological
and pharmacological aspects but also in terms of plant defense
mechanisms [2]. Researchers especially focus on obtaining
antioxidant and antimicrobial substances from the plant
extracts [3].

Laurus nobilis L. (L. nobilis, Laurel) is a characteristic species
of maquis plant cover of Mediterranean climate. Laurel is
defined as ever-green shrub or tree with a height of 3-10 m [4].
Dried laurel leaves are commonly used as spice [5] and Turkey
is the leading exporter of laurel leaves [6]. Researchers
revealed antibacterial, diaphoretic, analgesic, antiseptic, and
insecticidal effects of laurel leaves, and plant leaves were also
found to be effective and alleviative for various diseases
including stomach disorders, diabetes, migraine, asthenia,
dyspepsia, abnormal menstruation, rheumatism, and
insomnia [1, 6]. Anthocyanins in fruits of laurel plants are used
in food, pharmaceutics, and cosmetic industries as pigment
material [7-11].

K, 2.40% Ca, 0.45% Mg, 147.4 mg/kg Fe, 13.6 mg/kg Zn, 326.3 mg/kg Mn and 27.8 mg/kg Cu.
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All biological activities of the laurel plant, which is
ethnobotanically widespread among people and consumed in
many countries as a spice, have not been studied
experimentally and the available literature information is
insufficient. In addition, depending on the geography where it
is grown, different activities can be observed in plants. So, this
study was conducted to analyze the antimicrobial activities of
ethanol and water extracts of laurel (L. nobilis) leaves,
widespread in Turkey, against some microorganisms,
determine the total antioxidant levels (TAS), total oxidant
levels (TOS), oxidative stress index (OSI) values, anti-
carcinogenic effects on various cell lines, and concentrations of
macro and micronutrients in laurel leaves.

Material and Methods

Plant Material

Laurel (L. nobilis) plants were selected as the plant
material. Plants were collected from the parks and gardens of
izmir province in July 2019 in Turkey. Plants were
taxonomically identified by Dr. Mustafa Sevindik. Leaves were
separated from the shoots and dried in the shade under room
conditions.
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Extraction

Dried leaves were ground into powder form in a home-
type grinder. For extractions, 100 g ground leaf sample and
1000 mL ethanol and water solvents were used. For water
extraction, weighed ground samples were supplemented with
80°C distilled water and brewed for 30 min [12]. Following the
brewing, it was filtered through filter paper (Whatman blue
band) and lyophilized to remove water. For ethanol extraction,
weighed samples were supplemented into 70% ethanol and
extraction was performed for 6 hours in a Soxhlet device.
Resultant extracts were filtered through filter papers
(Whatman blue band) and evaporated in an alcohol rotary
evaporator (Buchi) at 40°C.

Macro and Micronutrient Analyses

Dry laurel leaves were ground in an agate mortar and
subjected to wet-digestion in H20-HNOs acid mixture.
Phosphorus ~ (P)  concentration  was  determined
colorimetrically in a spectrophotometer at 882 nm in
accordance with method of Murphy and Riley [13]; calcium
(Ca), magnesium (Mg), potassium (K), iron (Fe), manganese
(Mn), zinc (Zn) and copper (Cu) concentrations was
determined in an Atomic Absorption Spectrophotometer
(Shimadzu AA-7000). Nitrogen (N) concentration of laurel
leaves was determined by Kjeldahl distillation method [14].
Each analysis was conducted 3 times.

GC-MS Analyses

In GC-MS analyses of resultant plant extracts, Shimadzu
GCMS QP 2010 ULTRA device equipped with RTX-5MS
capillary column (30 m; 0.25 mm; 0.25 um) apparatus was
used. Helium (0.7 mL/min) was used as the carrier gas, the
column oven temperature was set at 40°C and the injection
temperature was set at 250°C. Pressure was set at 100 kPa,
injection mode was selected as split and split rate was selected
as 5. Injection volume was 1.0 microliter, and oven
temperature program was arranged as: 3 min at 40°C, 53 min
from 40°C to 240°C with 4°C/min gradients. Interface
temperature was preferred as 250°C and ion source
temperature as 200°C. Finally, dilution was performed with
1/10 hexane.

Antimicrobial Activity

The antimicrobial activity of laurel plants was determined
through finding out the minimum inhibition concentration
(MIC) of the extracts against microorganisms with the aid of
the “Microdilution Broth Method” [15]. The microorganism
strains used in this study were Staphylococcus aureus (ATCC
29213), Pseudomonas aeruginosa (ATCC 27853), Escherichia
coli (ATCC 25922), Bacillus cereus (ATCC11778), Candida
albicans (ATCC 10231) and Candida tropicalis (DSM11953).

Plant extracts were dissolved in 40% dimethyl sulfoxide
(DMSO) to get concentrated solutions. Mueller Hinton Broth
(Accumix” AM1072) broth medium was used for bacteria
strains and Saboraud Dextrose Broth (Himedia MEO33) broth
medium was used for Candida albicans and Candida tropicalis.
The wells on the first row of microtiter plates were
supplemented with 90 pL broth medium and the other wells
were supplemented with 50 pL broth medium. The wells on

the 11% row were used as sterile control and each of them was
supplemented with 100 L broth medium [16-17]. The wells
on the 12" row were used as propagation control. The wells
on the first row were then supplemented with 10 pL extract
and serial dilutions were performed. Microorganisms
propagated in blood agar broth medium were taken with a
loop and a suspension was prepared with these
microorganisms at McFarland 0.5 turbidity. Each well was
supplemented with 50 uL bacterial suspension as to have 5
x10° CFU/mL for bacteria and 0.5-2.5 x10° CFU/mL for Candida
albicans and Candida tropicalis. Plates containing bacteria
were incubated at 37°C, while those containing Candida
albicans and Candida tropicalis were incubated at 35°C for 16-
24 hours. Herein, the first wells with the reduced image of
bacteria colony were accepted as MIC values. Tests were
repeated 3 times and similar results were obtained on each
time.

Antioxidant Activity

Total antioxidant levels (TAS), total oxidant levels (TOS) and
oxidative stress index (OSl) values were determined with the
aid of commerecially available Rel Assay Diagnostic kits [18-19].
Trolox standard was used for TAS analyses, hydrogen peroxide
standard was used for TOS analyses. Oxidative stress index
(OSI) was calculated with the aid of the following equation
(Arbitrary Unit = AU) [19].

0SI (AU = TOS, umol H,0, equiv./L a
(AU) = TAS, mmol Trolox equiv./L X 10

Cell Cultures

Breast cancer cell line (MCF-7) (Human breast
adenocarcinoma cell), healthy human endothelial cell line
(HUVECs; human umbilical vein endothelial cell), human
glioblastoma cell line (U87) and rat fibroblast cell line (L929)
were used in this study.

Cell Growth and Propagation

All cell lines were cultured in an incubator including 37°C
5% CO2in 25 cm? flasks (Corning-Sigma-Aldrich St. Louis, MO,
USA) with Dulbecco's modified Eagle's medium (DMEM)
containing high glucose, 2 mM L-glutamine and sodium
pyruvate and 10% Fetal Bovine serum (FBS) medium. Cell
growth and morphology were monitored and sowing was
performed when 90% density was achieved (Nuve MN 120).
Each well (96 of them, 100 pl/plate empty space as to have
5x10° cells) was supplemented with 200 pL mixture. DMEM,
fetal bovine serum (FBS), and sterile phosphate buffer (PBS)
were supplied from commercial Gibco (Invitrogen). Before
sowing them into plates, cells were passaged, stained with
Triptan Blue and cell counts were performed on the Thoma
Glass slide (Iso Lab) just to sow certain number of cells to each
well. For this process, counting regions over the Thoma glass
slide was used. In this stage, dead cells were stained with
Methylene Blue and living cells were not stained. Only the
unstained cells were counted to get living cell counts. Adilution
factor was also considered in calculation of number of cells per
mL to get quantity of cells to be sown in each cell.
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Cell proliferation test

Cytotoxic effects of plant extracts on cancerous and
healthy cell lines were measured with the aid of XTT cell
proliferation kit (Biotium). About 5 mL XTT solution was
supplemented with 25 puL PMS and vortexed. The plant
extracts prepared at 1 mg/mL stock concentration were
arranged between 1 pug/mL — 1000 pg/mL doses and applied
to cell cultures for 24 hours. At the end of this process, 50 pL
XTT solution was supplemented into each well to get number
of living cells, 96-well plates were then placed into incubator
and incubated at 37°C for 5 hours. At the end of the incubation
duration, plates were placed into a microplate reader and
absorbance readings were performed at 450-500 nm. At the
end of XTT tests, ICso values were calculated with the aid of
GraphPad software. Detailed anti-cancer impact potential
works were not performed on plant extracts with 1Csp values
over 100 uM. The Cancer Institute of NCBI (National Center for
Biotechnology Information) assumed that the isolates with an
ICso value of greater than 100 uM did not have a remarkable
anti-cancerogenic effect.

Statistical Analyses

SPSS 22.0 (IBM Corporation, Armonk, New York, United
States) software was used in statistical analyses. Data were
assessed at 95% confidence level and the ones with a p-value
of less than 0.05 were considered as significant.

Results and Discussion

GC-MS Analyses Results

The GC-MS analysis results indicating the chemical
composition of water and ethanol extracts of laurel leaves
collected from izmir province are provided in Table 1 and 2.
GC-MS chromatograms and chromatogram peaks revealed
that there were 50 different components in water extracts and
43 different components in ethanol extracts. The 2,3
Butanediol was the highest component of water and ethanol
extracts (Fig. 1-2, Table 1-2).

Chromatogram C-\GCMSsolution\Data\Project '\ AROMA ANAL IZT\Sevei Dastan Sivas\15052019_defe y_ethanol qed

mtensity

Tic

899656
850000

8000003
7500004
700000
6500003
6000003
550000
500000-]
4500003
400000
350000
300000

250000
200000
150000
100000

500003
[

T T
40 100 200

M&Mwwwquwwww

min

Figure 1: GC-MS chromatogram of ethanol extract of L. nobilis
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Figure 2: GC-MS chromatogram of water extract of L. nobilis
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Table 1. Chemical composition of L. nobilis ethanol extract

Peak R. Time Area Area% Name
1 3.624 178222 1.00 (S)-(+)-1,2-Propanediol
2 3.698 939944 5.25 1,2-PROPANEDIOL
3 4,041 234799 1.31 Propane, 2-fluoro-2-methyl- (CAS)
4 4.141 972207 5.43 Propanoic acid, 1-methylethyl ester (CAS)
5 4.478 759617 4.24 2,3 Butanediol (CAS)
6 4.620 549220 3.07 Propanoic acid, 2-oxo-, methyl ester (CAS)
7 4.691 3632265 20.28 2,3 Butanediol (CAS)
8 4.825 622335 3.47 Hydroperoxide, 1,1-dimethylethyl (CAS)
9 5.038 407783 2.28 Propanoic acid, 2-hydroxy-, 2-methylpropyl ester
10 5.950 114915 0.64 2-Pentanone, 4-hydroxy-4-methyl- (CAS)
11 6.002 246118 1.37 2-Pentanone, 4-hydroxy-4-methyl- (CAS)
12 6.936 280395 1.57 2-Propanone, 1-(acetyloxy)- (CAS)
13 7.506 167990 0.94 Styrene
14 8.082 114813 0.64 2-Cyclopenten-1-one, 2-methyl- (CAS)
15 8.371 166509 0.93 2(3H)-Furanone, dihydro- (CAS)
16 11.420 617991 3.45 2-Hydroxy-gamma-butyrolactone
17 11.555 241142 1.35 1,2-Cyclohexanedione
18 13.117 269924 1.51 2-Cyclopenten-1-one, 2,3-dimethyl-
19 14.162 475753 2.66 Cyclohexanone, 3-methyl-, (2,4-dinitrophenyl)hydrazone (CAS)
20 17.006 366085 2.04 Silane, diethoxydimethyl-
21 19.067 227307 1.27 3,7-dimethyl-1,5-octadien-3,7-diol
22 19.710 123698 0.69 exo-2-Hydroxycineole
23 19.806 126887 0.71 Propanoic acid, di(tert-butyl)silyl ester
24 20.266 605836 3.38 2-Oxabicyclo[2.2.2]octan-6-0l, 1,3,3-trimethyl-
25 22.131 318864 1.78 2,6-DIMETHYL-1,7-OCTADIENE-3,6-DIOL #
26 25.709 522274 2.92 2b,4-dihydroxy-1,8-cineole
27 26.100 205166 1.15 Skatole
28 27.284 114754 0.64 1,3,3-Trimethyl-2-oxabicyclo[2.2.2]octane-6,7-endo,endo-diol
29 30.192 200771 1.12 Phenol, 3,5-bis(1,1-dimethylethyl)-
30 30.672 252910 1.41 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-, (R)-
31 33.575 295694 1.65 exo-7-(2-Propenyl)bicyclo[4.2.0]oct-1(2)-ene
32 33.746 118015 0.66 Triisobutyl(3-phenylpropoxy)silane
33 34.670 464829 2.60
34 35.712 154377 0.86
35 37.123 845090 4.72 Bicyclo[3.2.0]hept-2-ene, 2-methyl-
36 37.987 214742 1.20 2-Hydroxy-1,1,10-trimethyl-6,9-epidioxydecalin
37 39.535 254650 1.42 Santalol <beta->
38 41.706 391154 2.18 Hexadecanoic acid, methyl ester
39 42.544 129062 0.72 Bicyclo[3.2.0]hept-2-ene, 2-methyl-
40 42.828 256160 1.43
41 42.966 227098 1.27
42 46.598 317364 1.77 Methyl stearate
43 47.728 185409 1.04 1H-Pyrrole, 1-butyl-
17910138 100.00
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Table 2. Chemical composition of L. nobilis water extract

Peak R. Time Area Area% Name
1 3.617 328072 1.46 Propanoic acid, 2-hydroxy-, methyl ester, (,+,)-
2 3.703 637042 2.83 1,2-PROPANEDIOL
3 3.850 106994 0.48 2-Propyn-1-ol (CAS)
4 4.047 331013 1.47 N-methyl-N-(methyl-d3)aminoheptane
5 4.160 1268209 5.64 1-Propanol, 2,2-dimethyl-, acetate
6 4.433 176771 0.79 2,3 Butanediol (CAS)
7 4.494 467707 2.08 2,3 Butanediol, [R-(R@,R@]-
8 4.663 2755610 12.25 2-Butanone, 3-hydroxy- (CAS)
9 4.713 3063565 13.61 2,3 Butanediol (CAS)
10 4.850 399272 1.77 Propane, 2-methoxy- (CAS)
11 5.035 294948 1.31 Propanoic acid, 2-hydroxy-, methyl ester
12 5.711 158896 0.71 2-Cyclopenten-1-one
13 5.984 612068 2.72 2-Pentanone, 4-hydroxy-4-methyl- (CAS)
14 6.931 340143 1.51 2-Propanone, 1-(acetyloxy)-
15 8.373 126530 0.56 2(3H)-Furanone, dihydro- (CAS)
16 8.525 140948 0.63 1-Octene, 3-ethyl- (CAS)
17 8.850 80759 0.36 2-Hydroxy-2-cyclopenten-1-one
18 9.636 74909 0.33 2,5-DIMETHYL-3(2H)FURANONE
19 10.252 95358 0.42 2-Cyclopenten-1-one, 3-methyl-
20 11.420 886872 3.94 2-Hydroxy-gamma-butyrolactone
21 11.555 195772 0.87 1,2-Cyclohexanedione
22 12.753 159276 0.71 1,2-Cyclopentanedione, 3-methyl- (CAS)
23 15.305 166064 0.74 anhydro - sugar
24 17.015 328462 1.46 Silane, diethoxydimethyl- (CAS)
25 17.255 69145 0.31 1-Tridecene
26 18.192 105795 0.47 Silanediol, dimethyl-, diacetate (CAS)
27 19.811 101333 0.45 Propanoic acid, di(tert-butyl)silyl ester
28 20.279 372956 1.66 2-Oxabicyclo[2.2.2]octan-6-0l, 1,3,3-trimethyl-
29 20.644 144869 0.64 2-Hexenal, 2-ethyl-
30 25.716 411269 1.83 2b,4-dihidroxy-1,8-cineole
31 27.289 131764 0.59 1,3,3-Trimethyl-2-oxabicyclo[2.2.2]octane-6,7-endo,endo-diol
32 29.724 131911 0.59
33 30.195 286917 1.28 Phenol, 3,5-bis(1,1-dimethylethyl)-
34 33.587 242622 1.08 (3aS", 5aR*, 9aS*)-3Methyldecahydro-4H-cyclopenta[clinden-4-one
35 33.751 377720 1.68 Triisobutyl(3-phenylpropoxy)silane
36 34.688 145653 0.65
37 35.716 772294 3.43
38 37.127 244520 1.09 Bicyclo[3.2.0]hept-2-ene, 2-methyl-
39 37.994 306136 1.36 2-Hydroxy-1,1,10-trimethyl-6,9-epidioxydecalin
40 38.338 73733 0.33 3,7,11,15-Tetramethyl-2-hexadecen-1-ol
41 39.903 99154 0.44 Bicyclo[3.2.0]hept-2-ene, 2-methyl-
42 41.166 88777 0.39
43 41.710 1460232 6.49
44 42.547 161820 0.72
45 42.837 1779015 7.91
46 45,585 164212 0.73 1-Octadecanol (CAS)
47 46.124 116565 0.52
48 46.602 1165995 5.18 Methyl stearate
49 47.203 258338 1.15
50 47.728 93953 0.42 1H-Pyrrole, 1-butyl-
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Antimicrobial Activity Results
Table 3. Antimicrobial activities of L. nobilis extracts

E.coli S.aureus P.aeruginosa B.cereus C.albicans C.tropicalis
ATCC 25922 ATCC29213 ATCC27853 ATCC11778 ATCC 10231 DSM 11953
L. nobilis
water 25 5 >5 >5 >5 >5
extract
L. nobilis
ethanol 5 >5 >5 >5 >5 >5
extract

The antimicrobial activity of water and ethanol
extracts of laurel leaves are provided in Table 3. When
the MIC values were < 0.1 mg/mL, the substance is
identified as important; if they have MIC values of 0.1
<MIC<0.625 mg/mL, they are classified as moderately
effective and the ones with a MIC value of > 0.625
mg/mL are classified as poorly effective [20-21].
Present findings revealed that laurel leaf extracts did

not have antimicrobial effects on 6 different
microorganism strains.

Nutrient Concentrations Results

Macro and micronutrient concentrations of
water and ethanol extracts of laurel plants collected

from izmir province are provided in Table 4.

Table 4. Some macro and micronutrient concentrations of L. nobilis leaf

N P K Ca Mg
Macro elements %)
L. nobilis Leaf 1.68 0.72 1.12 240 0.45
Micro elements Fe Zn Mn Cu
(mg/kg)
L. nobilis Leaf 147.4 13.6 326.3 27.8

For macronutrients, nitrogen concentration was
identified as 1.68% N, phosphorus concentration as
0.72% P, potassium concentration as 1.12% K, calcium
concentration as 2.40% Ca, and magnesium
concentration as 0.45% Mg. For micronutrients, iron
concentration was identified as 147.4 mg/kg Fe, zinc
concentration as 13.6 mg/kg Zn, manganese
concentration as 326.3 mg/kg Mn, and copper
concentration as 27.8 mg/kg Cu (Table 4). Sarac with
co-workers [22] reported nutrient concentrations of
knotweed plants collected from Sivas region as 3.5%
N, 0.259% P, 3.9% K, 0.51% Ca, 0.44% Mg, 144.7 mg/kg
Fe, 40.3 mg/kg Zn, 30.1 mg/kg Mn and 7.5 mg/kg Cu.
In  another study, macro and micronutrient
concentrations of redweed plants were reported as
3.25% N, 0.110% P, 2.13% K, 0.44% Ca, 0.10% Mg,

205.9 mg/kg Fe, 21.1 mg/kg Zn, 22.7 mg/kg Mn and 6.1
mg/kg Cu [23].

Antioxidant Activity Results

Antioxidant potentials of medicinal plants
generally come from their anti-scavenging activity on
reactive oxygen species. The greater the antioxidant
quantity is, the greater the therapeutic impact is [23].
In the present study, water and ethanol extracts of L.
nobilis plants had a good antioxidant capacity and
extracts had oxidant substances. However, the
oxidative stress index (OSl) is principally important in
the assessment of antioxidant-oxidant loads of the
plant extracts. L. nobilis extracts had low OSI values
(Table 5).

Table 5. TAS, TOS, and OSI values of L. nobilis leaf extract

TAS (mmol/L) TOS (umol/L) osl
L. nobilis water extract 4.839+0.102 3.712+0.076 0.075+0.063
L. nobilis ethanol extract 4.746+0.187 3.843+0.249 0.080+0.214

Values are presented as meanSD; Experiments were made in 3 parallels.
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In vitro Cytotoxic Activity Results

Different concentrations (1, 10, 100, and 1000
pug/mL) of two different extracts of laurel plants
were applied to 4 different cell lines and left for
incubation for 24 hours. Cytotoxic effects of extracts
on different cell lines (ICso values) are provided in

Table 6. ICso values were generally quite greater
than 100 pg/mL dose. Therefore, it is possible to
state that present isolates did not have remarkable
cytotoxic effects on experimented cell lines. While
both extracts had a moderate cytotoxic effect on
MCF-7 and U87 cell lines, they had a poor cytotoxic
effect on HUVEC and L929 cell lines (Table 6).

Table 6. ICso levels in different cell lines of L. nobilis extracts

IC-50 (ug/mL)

HUVEC MCF-7 us7 1929
Human umbilical Human breast Human Mouse fibroblast cell line
vein endothelial adenocarcinoma cell gliablastoma cell
cell line line line
L. nobilis water 459.63 178.84 285.905 415.70
extract
L. nobilis ethanol 548.12 237.48 621.631 472.41

extract

As it was in the world, medicinal and aromatic
plants, their extracts and drugs are widely used in
treatment of various diseases in Turkey. There is still
limited information available about the biological
effects and impact mechanism of extracts of medicinal
plants. In this study, nutrient concentrations of L.
nobilis plants were investigated and their nutritive
values, antimicrobial, antioxidant, and
anticancerogenic characteristics were assessed in an
integrated fashion. With ICso values of 237.48 pg/mL
(ethanol extract) and 178.84 ug/mL (water extract) on
MCF-7 cell line, present extracts reduce the cell vigor
in breast cancer cell line (MCF-7), but slightly affected
cell vigor in human healthy endothelial cell line
(HUVEC). With an ICso value of 285.905 pg/mL, water
extracts of L. nobilis plants had a moderate cytotoxic
effect on U87 cell line. For rat fibroblast cell line, plant
extracts did not have any harmful cytotoxic effects.
Since a natural plant extract did not generate any
damages on healthy cells, but had cytotoxic effects on
cancerous cells, it was thought that these extracts
could potentially be used in the development of drug
preparations.

On the other hand, both water and ethanol extracts
of L. nobilis plants did not have antimicrobial effect on the
experimented microorganism (MIC > 0.625 mg/mL).
However, there are several other microorganisms to be
investigated for antimicrobial effects of these extracts.
Antimicrobial effects on the other microorganisms could
be investigated to better elucidate the antimicrobial
activity of these extracts. Different from the present
findings, antimicrobial effects of essential oils of L. nobilis
plants collected from different countries, especially on S.
aureus, C. albicans, E. coli-like microorganisms were
reported [24-26]. In another study [27-28], antimicrobial
effects of the extracts of L. nobilis plants collected from

different provinces of Turkey on S. aureus and C.
tropicalis-like various microorganisms were reported. In
previous studies [24-26, 29], essential oils of L. nobilis
plants were subjected to GC-MS analysis and 34-68
different components were identified. In the present
study, 50 components were identified in water extracts
and 43 components were identified in ethanol extracts of
L. nobilis plants collected from Izmir province. In both
extracts, 2,3 Butanediol was the major component. It is
possible to identify different chemical compositions of the
same plant just because of polarity of extraction solvent
and geographical status of the plant collection locations
[30] (Jamilah et al., 2012).

There are some earlier studies investigating
antioxidant activity of different extracts of laurel plants
[29, 31]. However, Rel Assay Diagnostic kits with the
ability to yield outcomes at 99% confidence were used for
the first time in the assessment of TAS, TOS, and OSI
values of laurel extracts [32]. Antioxidant substances
eliminate harmful reactions of free radicals and thus
prevent degenerative diseases [23]. Present findings
revealed that laurel extracts exhibit a high antioxidant
capacity and low oxidative stress index thus they can be
identified as a promising source of antioxidants.
Therefore, they could be further investigated for their
potential in obtaining and producing effective substances
for the prevention of free radical-induced damages.
Antioxidant activity of various other medicinal plants was
investigated in previous studies. In a previous study, TAS
of Mentha longifolia subsp. longifolia species, a medicinal
and aromatic plant, was reported as 3.628, TOS value as
4.046 and OSI value as 0.112 [33]. In another study [34],
TAS value of Salvia multicaulis plants was reported as
6.434, TOS value as 22.441, and OSl value as 0.349. When
the present findings on antioxidant activity of laurel plants
were compared with the above-mentioned plants, it was
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seen that TAS values were between these two plants, TOS
and OSI values were quite lower than Mentha sp. and
Salvia sp. plants. The water extract of laurel plants had a
slightly greater antioxidant capacity than the ethanol
extract.

Conclusions

In this study, antioxidant, oxidant, antimicrobial, and
anticancerogenic potential of L. nobilis plants collected
from izmir province were investigated, nutrient
concentrations were determined spectrophotometrically,
and the chemical composition of water and ethanol
extracts were investigated through GC-MS analysis. The
findings indicate that the L. nobilis plant has a high
antioxidant potential. Although the plant extracts did not
have antimicrobial effect on experimented
microorganisms, they had a moderate cytotoxic effect on
the tested cell lines. This study conducted to investigate
the bioactive pharmacological characteristics of laurel
plants, is believed to provide significant contributions to
existing literature. Present findings could be used in
model molecules for further studies and the design of
further pharmacognosy projects.
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