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Abstract: Ocimum plants are of great interest to traditional medicine in the history of several civi-
lizations, particularly in terms of chronic human diseases. Essential oils obtained from this genus
have also been used as therapeutic agents. In this present work, two plants of the Ocimum species
from Djibouti, Ocimum basilicum L. and Ocimum americanum L., were subjected to hydrodistillation
to obtain their essential oils. Gas chromatography-mass spectrometry was performed to determine
the chemical composition of both essential oils. Linalool (41.2%) and estragole (30.1%) are the ma-
jor compounds among the 37 compounds that have been identified in the essential oil of Ocimum
basilicum L. (EOOB), and carvotanacetol (38.4%) and estragole (27.5%) are the main compounds
among the 42 compounds that have been identified in the essential oil of Ocimum americanum L.
(EOOA). Morever, the cytotoxic activity of EOs was evaluated against 13 human cancer cell lines
(K562, A549, HCT116, PC3, U87-MG, MIA-Paca2, HEK293, NCI-N87, RT4, U2OS, A2780, MRC -5
and JIMT-T1) using a luminescence spectrophotometric method; hence, the oils showed significant
cytotoxic activities. The antibacterial activities of the oils were assayed on five Gram-positive bac-
teria (Staphylococcus aureus, Enterococcus faecalis, Streptococcus agalactiae, Staphylococcus epidermidis
and Corynebacterium sp.) and seven Gram-negative bacteria (Pseudomonas aeruginosa, Escherichia coli,
Klebsiella pneumoniae, Acinetobacter baumannii, Shigella sonnei, Salmonella enterica sv. Typhimurium and
Enterobacter cloacae) by agar disc diffusion methods. Both essential oils exhibited moderate activities
against Streptococcus agalactiae, and thus each has an activity against Pseudomonas aeruginosa for EOOB
and against Enterobacter cloacae for EOOA, while the others are negative. The findings of this work
showed the promising anticancer effects of both oils against total cell lines with a potential for use
as natural alternatives to synthetic drugs; however, there was only an antibacterial effect against
Streptococcus agalactiae.

Keywords: Ocimum basilicum L.; Ocimum americanum L.; essential oil; cytotoxic activity; antimicrobial
activity

1. Introduction

The global demand for essential oils has currently risen in several industrial sectors [1–4].
Essential oils are part of the extract of aromatic plants that are distributed in all countries
of the world, where they are considered an imperative element of traditional medicine
systems [5,6]. Essential oils are extracted mainly by steam distillation, but can also be
prepared using a variety of contemporary techniques that include managing a number of
processes, including milling, solvent, temperature, pressure, humidity, etc. [7].

Processes 2022, 10, 1785. https://doi.org/10.3390/pr10091785 https://www.mdpi.com/journal/processes

https://doi.org/10.3390/pr10091785
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/processes
https://www.mdpi.com
https://orcid.org/0000-0001-7213-4700
https://orcid.org/0000-0002-5270-7425
https://orcid.org/0000-0002-9264-8634
https://orcid.org/0000-0002-5004-6416
https://orcid.org/0000-0002-6294-9671
https://doi.org/10.3390/pr10091785
https://www.mdpi.com/journal/processes
https://www.mdpi.com/article/10.3390/pr10091785?type=check_update&version=1


Processes 2022, 10, 1785 2 of 14

Essential oils are volatile liquids; they are clear, sometimes colored and soluble in
organic solvents. They are complex mixtures of terpenoids, including sesquiterpene and
monoterpene, and their oxygenated derivatives; thus, they can also incorporate a variety of
other molecules such as acids, oxides, and nitrogenous and sulfur derivatives [8]. Various
factors influence the chemical compositions of EOs, such as their geographical location, the
seasonal period in which they are collected, the composition of the soil and the method of
cultivation, storage and the method of oil extraction according to the operations described
above [9,10]. They are generally recognized as a promising product in their use as bioactive
compounds either alone or in synergy with other chemical and biological compounds
in targeted formulations. The scientific interest in research concerning essential oils is
due to their numerous medical properties, particularly anticancer properties, which are
demonstrated by various mechanisms, including cancer prevention mechanisms, as well
as by acting on the established tumor cell according to various reactions: antimutagenic,
detoxification, antiproliferative, etc. [11–15].

In this context, the genus Ocimum, a member of the Lamiaceae family comprising more
than 150 species, which grows widely and is distributed in temperate regions of the world,
is considered an important source of essential oils with a therapeutic potential, especially
as antioxidants and antimicrobials, and has also been explored. Furthermore, the essential
oil composition of Ocimum species and their chemotypes/morphotypes are variable, with
monoterpenoids and phenyl derivatives as the predominant components [16,17].

Thus, the aim of this work was:

• first: evaluate the chemical composition of Djiboutian essential oils including Ocimum
basilicum L. (EOOB) and Ocimum americanum L. (EOOA) by GC-MS analysis;

• second: determine the possible cytotoxicity of the two essential oils against 13 cell
lines: K562, A549, HCT116, PC3, U87-MG, MIA-Paca2, HEK293, NCI-N87, RT4, U2OS,
A2780, MRC -5 and JIMT-T1;

• third: conduct microbial investigations of the two essential oils against 12 bacteria:
Gram + (Staphylococcus aureus, Enterococcus faecalis, Streptococcus agalactiae, Staphy-
lococcus epidermidis and Corynebacterium sp.) and Gram—(Pseudomonas aeruginosa,
Escherichia coli, Klebsiella pneumoniae, Acinetobacter baumannii, Shigella sonnei, Salmonella
enterica sv., Typhimurium and Enterobacter cloacae).

2. Materials and Methods
2.1. Plant Material and Essential Oils Preparation

EOOB and EOOA from the entire aerial parts of Ocimum basilicum L. and Ocimum
americanum were harvested, respectively, in Ambouli (11◦33′29.3′′ N 43◦08′47.7′′ E) and in
Day (11◦45′07.1′′ N 42◦41′50.1′′ E), Djibouti and were obtained by steam distillation. The
process of this operation is based on heating for 3 h of the balloon, which contains water
with vegetable matter (200 g of the plant in 1 L of water), and the water vaporizes. This
steam breaks the plant cells, releasing the molecules of interest. The most volatile of them
are carried away with the steam. This is then cooled in a condenser to obtain two phases:
the aqueous phase and organic phase, which contains the essential oil. After distillation,
both oils were directly stored in a refrigerator at 4 ◦C in the Medicinal Research Institute,
Djibouti Research and Study Center (CERD).

The dates of collection of the two plants were March 2018, and the identification was
made by a team of botanists under the direction of Dr. Fatouma Mohamed Abdoul-Latif
(CERD, Djibouti). The plants Ocimum basilicum L. and Ocimum americanum L. are classified
in an herbarium with the respective access numbers OB2-2018 and OA5-2018.

2.2. Gas Chromatography-Mass Spectrometry (GC-MS) Analysis

GC-MS analysis was performed using a gas chromatograph coupled to a flame ion-
ization detector (FID) (Agilent 7820 Technologies, Santa Clara, CA, USA). The equipment
components and operating conditions are shown in Table 1 [18]. Two approaches were used
to identify the components: First, by contrasting their GC retention indices (RI), which were
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calculated in relation to the retention times of a series of n-alkanes using linear interpolation,
with those of real compounds or data from the literature. Another technique compares
spectra from commercial mass spectral libraries to those from our personal collection via
computer matching [19,20].

Table 1. Equipment components and operating conditions of GC-MS.

Column Type Agilent Technologies HP-5 MS poly-5% diphenyl-95% dimethyl
polysiloxane cross-linked capillary column

Column dimension 30 m × 0.32 mm × 0.25 mm.

Injection volume 0.1 µL in 1:20 split mode.

Carrier gas Helium.

Gas flow 1.0 mL/min.

Injector temperature 250 ◦C

Detector temperature 300 ◦C

Sample preparation The EOOB and EOOA were diluted in n-hexane at a
concentration of 1:20 (v/v).

2.3. Antibacterial Test

The antibacterial activity was studied by determining the effect of essential oil by
the appearance of a zone of inhibition against Gram-positive and Gram-negative bacteria
(Table 2) using the agar diffusion method [21–23].

Table 2. The strains used during the antibacterial test.

Gram-Positive Gram-Negative

Strains Code/Source Strains Code/Source

Staphylococcus aureus
Enterococcus faecalis
Streptococcus agalactiae
Staphylococcus epidermidis
Corynebacterium sp.

ATCC 29213
ATCC 29212
ATCC 27956
Clinical isolate
Clinical isolate

Pseudomonas aeruginosa
Escherichia coli
Klebsiella pneumoniae
Acinetobacter baumannii
Shigella sonnei
Salmonella enterica
Enterobacter cloacae

ATCC 27853
ATCC 25922
ATCC 70603
ATCC 19606
ATCC 9290
ATCC 13311
Clinical isolate

The bacteria were cultured in Mueller-Hinton (MH) broth at 37 ◦C for 24 h. A certain
volume of microbial inoculum (20 µL of 5.105 CFU/mL) was spread over the entire agar
surface of the Petri dish. Then, a small hole with a diameter of approximately 6 mm was
punched with a sterile cork borer, and 50 µL each of the EOOB and EOOA essential oils
were poured into the wells, separately, with 5% concentrations in DMSO. The Petri dishes
were incubated for 24 h at 37 ◦C; then, the antimicrobial activity was evaluated according
to the visualized zone of inhibition. All the experiments were carried out in triplicate with
positive controls (commercial antibiotics) and negative controls (DMSO alone in the wells).

2.4. Cytotoxicity Tests

Ethical approval for this study was granted by the ethics committee of ESTK-USMS
(Morocco), and genetic information has been archived under accession number: 2019-1215-0003.

The in vitro cytotoxic activity of the essential oils EOOB and EOOA was made against
13 human cell lines (Table 3) by determining the concentrations of a 50% inhibition of cell
proliferation. All cancer cell lines for this test were obtained from international standard
collections, and they were cultured according to the instructions recommended in the
instructions for use. All cell lines were maintained in their growth media at 37 ◦C in a
humidified atmosphere containing 5% CO2 [24].
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Table 3. The origins of human cancer cell lines.

Cell Lines Origin Source Growth Medium

A549 Lung carcinoma ATCC®®-CCL-185TM Gibco RPMI 1640 + 10% FCS + 1% Glutamine

HCT116 Colorectalcarcinoma ATCC®®-CCL-247TM Gibco McCoy’s 5A + 10% FCS + 1% Glutamine

K562 Myelogenous leukemia ATCC®®-CCL-243TM Gibco RPMI 1640 + 10% FCS + 1% Glutamine

MIA-Paca2 Pancreas carcinoma ATCC®®-CRL-1420TM Gibco DMEM + 10% FCS + 1% Glutamine

NCI-N87 Gastric carcinoma ATCC®®-CRL-5822TM Gibco RPMI 1640 + 10% FCS + 1% Glutamine

PC3 Prostate carcinoma ATCC®®-CRL-1435TM Gibco RPMI 1640 + 10% FCS + 1% Glutamine

RT4 Urinary bladder ATCC®®-HTB-2TM Gibco McCoy’s 5A + 10% FCS + 1% Glutamine

MRC5 Lung normal ATCC®®-CCL-171TM Gibco DMEM + 10% FCS + 1% Glutamine

HEK-293 Embryonic kidney ATCC®®-CRL-1573TM Gibco RPMI 1640 + 10% FCS + 1% Glutamine

JIMT-T1 Breast carcinoma DSMZ-ACC 589 Gibco DMEM + 10% FCS + 1% Glutamine

U87-MG Brain glioblastoma ATCC®®-HTB-14TM Gibco DMEM + 10% FCS + 1% Glutamine

A2780 Ovarian carcinoma ECACC-93112517 Gibco RPMI 1640 + 10% FCS + 1% Glutamine

U2OS Bone osteosarcoma ATCC®®-HTB-96TM Gibco McCoy’s 5A + 10% FCS + 1% Glutamine

FCS: Fetal calf serum.

Cell viability was determined by a luminescent assay according to the manufacturer’s
instructions (Promega, Madison, WI, USA). For IC50 determination, the cells were seeded
in 96-well plates (3 × 103 cells/well) containing 90 µL of growth medium. After 24 h of
culture, the cells were treated with the tested compounds at 8 different final concentrations
(10; 5; 1; 0.5; 0.1; 0.05; 0.01 and 0.005 µg/mL). Each concentration was obtained from serial
dilutions in culture medium starting from the stock solution. Control cells were treated
with the vehicle. Experiments were performed in triplicate.

After 72 h of incubation, 100 µL of CellTiter Glo Reagent were added for 15 min before
recording luminescence with a spectrophotometric plate reader PolarStar Omega (BMG
LabTech). The dose-response curves were plotted with Graph Prism software, and the IC50
values were calculated using the Graph Prism software from polynomial curves (four- or
five-parameter logistic equations) [25].

2.5. Statistical Analysis

The statistical analysis of the values obtained from the determination of yields, an-
tibacterial activity and cytotoxicity were carried out by a Type A evaluation of standard
uncertainty with the Student test (t < 0.05).

Principal component analyses (PCA) and the functioning of the correlations were
carried out on the basis of a correlation matrix calculated on the average cytotoxic activity
data. XLSTAT was used for all calculations.

3. Results
3.1. Chemical Composition

The results of the gas chromatographic analysis coupled with the mass spectrometry
of the essential oils of the plants studied are shown in Table 4. Chromatographic analyses
of essential oils made it possible to identify 37 compound for EOOB, which represent 98.8%,
and 42 compounds for EOOA, which represent 100%. The analysis of the results given in
the table of characterization showed all of the following results: in the first identification
of EOOB, Linalool (41.2%) and estragole (30.1%) were detected as majority compounds;
moreover, other compounds such as α-Bergamotene (7.5%), τ-cadinol (3,7%) and δ-cadinene
(2.3%) exhibited moderate concentrations. In the second, EOOA was characterized by the
presence of carvotanacetol (38.4%) and estragole (27.5%) as main compounds, and α-
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Bergamotene (9%), τ-cadinol (5.1%), δ-cadinene (2.5%) and elemene (2.1%) were detected as
moderate concentrations. We note that 27 compounds were detected in both essential oils.

Table 4. Chemical composition of the EOOB and EOOA.

Pic RT * Compounds EOOB EOOA

1 8.1 Linalol oxide 0.4 0.4

2 8.75 Linalol 41.2 -

3 8.85 Carvotanacetol - 38.4

4 8.93 Octen-1-ol, acetate - 0.1

5 9.54 Oxirane, 2-(hexyn-1-yl)-3-methoxymethylene- - 0.2

6 9.67 Camphor 0.9 1

7 10.47 Cis-3-hexenyl isobutyrate 0.1 -

8 10.52 3,7-octadiene-2,6-diol, 2,6-dimethyl- - 0.3

9 10.62 Estragole 30.1 27.5

10 10.82 Octyl acetate 0.2 0.3

11 11.43 Bergamol - 0.1

12 11.55 Piperitone - 0.3

13 11.99 Bornyl acetate 1 1

14 13.32 Copaene 0.1 0.2

15 13.4 1,5,9-trimethyl cyclododecatriene - 0.2

16 13.43 Beta-bourbonene - 0.2

17 13.5 Elemene 1 2.1

18 13.69 Methyl isoeugenol 0.1 0.2

19 13.82 Bergamotene trans 0.1 0.1

20 13.93 Cis-caryophyllene 1.1 0.2

21 14.09 α-bergamotene 7.5 9

22 14.36 β-sesquiphellandrene 0.3 0.1

23 14.41 Humulene 0.6 0.5

24 14.49 Bicyclosesquiphellandrene - 0.2

25 14.74 Germacrene d - 1.7

26 14.86 β-eudesmene 0.1 0.3

27 14.93 inknown 0.3 -

28 15 α-bulnesene 0.4 0.7

29 15.06 Bisabolene 0.2 0.2

30 15.2 δ-cadinene 2.3 2.5

31 15.27 β-cedrene - 0.5

32 15.28 α-farnesene 0.2 -

33 15.37 τ-cadinol - 0.2

34 15.46 α-caryophyllene - 0.2

35 15.51 Epoxide farnesene 0.4 -

36 15.59 β-elemol 0.4 1.3

37 15.65 Epiglobulol 0.9 -

38 15.71 Nerolidol 0.3 0.4
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Table 4. Cont.

Pic RT * Compounds EOOB EOOA

39 15.89 Spiro [4.5]decane, 6-methylene- 0.1 -

40 15.91 Trans-4-methoxycinnamaldehyde - 0.7

41 15.95 (-)-Spathulenol 0.5 0.1

42 16.03 Caryophyllene oxide 0.7 0.3

43 16.31 Cis-carveol 0.2 -

44 16.37 Humulene epoxide 0.3 -

45 16.41 Cadinol 0.6 0.8

46 16.61 γ-eudesmol - 0.1

47 16.72 τ-cadinol 3.7 5.1

48 16.79 Cyclopentanone, 3-[3,5-decadienyl]-, 0.2 0.1

49 16.89 10-epi-β-eudesmol 0.8 1.2

50 16.97 Viridiflorol 0.9 -

51 17.25 Jasmone 0.4 0.4

52 17.49 Eudesma-4,11-dien-2-ol - 0.1

53 17.57 Isolongifolanone 0.2 0.2

54 17.68 Longipinocarveol - 0.1

55 18.83 Methyl crotonate - 0.2

Total (%) 98.8 100
(*) RT: Retention time.

3.2. Antibacterial Activity

The results of the bacterial activities of two essential oils EOOB and EOOA against
the bacteria selected above are mentioned in Table 5. According to this table, both EOOB
and EOOA show significant activity against Streptococcus agalactiae (Figure 1); however,
these two essential oils show no activity against the following strains: Staphylococcus aureus,
Enterococcus faecalis, Staphylococcus epidermidis, Corynebacterium sp., Escherichia coli, Klebsiella
pneumoniae, Acinetobacter baumannii, Shigella sonnei, Salmonella enterica sv. Typhimurium. in
addition, EOOB has an activity against Pseudomonas aeruginosa and EOOA has an activity
against Enterobacter cloacae.
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Figure 1. Antibacterial activity of EOOB, EOOA, negative control (NC) and positive control (PC: peni-
cillin) against Streptococcus agalactiae.
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Table 5. Antibacterial activity of the EOOB and EOOA. (+): inhibition; (−): no inhibition.

Bacterial Strain EOOB EOOA

Staphylococcus aureus − −
Enterococcus faecalis − −
Streptococcus agalactiae + +

Staphylococcus epidermidis − −
Corynebacterium sp. − −
Pseudomonas aeruginosa + −
Escherichia coli − −
Klebsiella pneumoniae − −
Acinetobacter baumannii - −
Shigella sonnei − −
Salmonella enterica sv. Typhimurium − −
Enterobacter cloacae − +

3.3. Cytotoxicity Activity

EOOB and EOOA essential oils were evaluated on the 13 human cell lines at different
concentrations ranging between 10, 5, 1, 0.5, 0.1, 0.05, 0.01 and 0.005 µg/mL. The results
are presented in Figures 2 and 3 as the cell viability versus logarithms of concentrations.
From these concentration-viability curves, the 50% inhibition concentrations (IC50) were
determined, as shown in Table 6. All the values that were found prove the efficacy of
EOOB and EOOA against cancer cells, and these values are in several cases better than the
standards used.

The principal component analysis (PCA) of the inhibition concentrations of 50% of both
essential oils (Figure 4) makes it possible to provide important information, corresponding
to a total of 100% distributed successively over 55.65% of the F1 axis and over 44.35% of the
F2 axis.

Table 6. IC50 (ng/mL) values for EOOB and EOOA.

Cell Line EOOB EOOA Vinblastine Doxorubicine Combrestatin A4 Monomethyl
Auristatin E

K562 3.67 ± 0.65 1.01 ± 0.01 20.00 ± 0.12 - 5.00 ± 0.30 3.12 ± 0.20

A549 5.37 ± 0.16 0.87 ± 0.06 - 56.6 ± 0.84 20.00 ± 0.10 0.46 ± 0.05

HCT116 1.77 ± 0.07 1.01 ± 0.01 35.00 ± 0.84 - 2.00 ± 0.10 2.07 ± 0.02

PC3 4.37 ± 1.02 0.95 ± 0.02 - 2.09 ± 0.03 0.36 ± 0.03

U87-MG 4.29 ± 0.65 1.31 ± 0.62 2.00 ± 0.04 99.61 ± 2.34 9.00 ± 0.50 0.21 ± 0.03

MIA-Paca2 5.31 ± 0.17 0.99 ± 0.03 - - - 4.36 ± 0.20

HEK293 1.40 ± 0.11 0.25 ± 0.03 - - - -

NCI-N87 3.43 ± 0.12 4.28 ± 0.83 - - - 1.65 ± 0.07

RT4 6.89 ± 1.52 0.86 ± 0.02 - 36.29 ± 1.20 - 0.5 ± 0.01

U2OS 4.29 ± 0.97 0.68 ± 0.05 - - - -

A2780 1.01 ± 0.11 0.69 ± 0.02 - - - 0.45 ± 0.01

MRC-5 5.48 ± 0.182 1.34 ± 0.16 - 39.88 ± 1.22 - -

JIMT-T1 5.46 ± 0.051 0.92 ± 0.03 - - - -
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Figure 2. Cytotoxicity curves of the essential oil of EOOB.
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Figure 3. Cytotoxicity curves of the essential oil of EOOA.
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Figure 4. Biplot of correlation between samples tested and cancer cell lines.

The near-right angle formed by the two essential oils (θ~90◦) is not correlated, which
means that the effects of EOOB and EOOA are independent.

In addition, this analysis makes it possible to group the effect of oils against cancer
cell lines into four groups (Figure 5):

• Group I: Includes a single cancer cell line NCI-N87, from which essential oils show
moderate IC50 values.

• Group II: Includes three cancer cell lines: HCT116, HEK293 and A2780. This group
contains significant IC50 values of both essential oils.

• Group III: Includes four cancer cell lines: K562, PC3, U87-MG and U2OS.
• GROUP IV: Includes five cancer cell lines: A549, MIA-Paca2, RT4, MRC-5 and JIMT-T1.
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Figure 5. Cluster analysis of the studied and tested cancer cells.

The last two groups III and IV present significant IC50 values of EOOA compared
to EOOB.
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4. Discussions

The essential oils of different species of the genus Ocimum have a great added value in
different industrial sectors due to their notable biological properties in several scientific
studies, which are generally linked to their chemical compositions rich in several types
of molecules, such as: terpene hydrocarbons, terpenoids, monoterpenes alcohol, phenol
aromatics, etc. [26–28].

The two selected species Ocimum basilicum L. and Ocimum americanum L. from Djibouti
were chosen according to ethnobotanical criteria, biomass availability and traditional use
in herbal medicine (Hypoglycemic, antispasmodic, analgesic and hypotensive, antipyretic,
anticancer) [29,30]. The extraction by hydrodistillation of the two species gives, respec-
tively, essential oils EOOB and EOOA; additionally, the chemical composition of these two
essential oils provided the identification of tens of compounds including Estragole, which
is a common majority compound between the two oils, as well Linalool, a second major
compound of EOOB, and Carvotanacetol, a second major compound of EOOA. We note that
the other six (6) compounds in common were identified with moderate concentrations, and
these were Camphor, Bornyl acetate, Elemene, α-bergamotene, δ-cadinene and τ-cadinol.
The results of the chemical composition of the two oils are consistent with the results
obtained by several studies (Table 7) [31–35]. The composition of essential oils is roughly
varied depending on several factors: location, weather conditions, growing conditions,
seasonal variations, harvest period and the process of obtaining the oil (grinding, type
extraction, preservation, etc.) [36–38]

Table 7. Investigation of chemical composition of EOOB and EOOA.

Essential Oils Investigator Place Major Constituents

EOOB

Farouk et al. (2016) [31] Al Madinah Al Munwara
(Saudi Arabia) Eugenol and linalool

Ahmed et al. (2019) [32] Three locations: Assiut, Minia and
BeniSuef (Egypt) Linalool, estragole, methyl cinnamate

Guedri et al. (2022) [33] Gabés (Tunisia) linalool and 1.8 cineole

EOOA
Mondello et al. (2002) [34] Chittagong (Bangladesh)

Citral type: Geranial, Neral
Camphor type: Linalool, Geranial,

Geranyl acetate

De Almeida et al. (2007) [35] São Cristóvão (Brazil) Linalool, Eugenol

Regarding the biological properties of different species of the genus Ocimum, several
studies have been carried out that aim at one or more in vitro and in vivo evaluations [39–42].
Our work targeted two in vitro activities. The first test focused on antibacterial effects
against clinical strains, and the second test targeted the cytotoxicity of against cancer lines.
The antibacterial activity does not show good results except for the positive results noted for
the two oils EOOB and EOOA against Streptococcus agalactiae, as well as against Pseudomonas
aeruginosa for EOOB and against Enterobacter cloacae for EOOA. Recently, it has been shown
that essential oils of the genus Ocimum do not have a great antibacterial efficacy against
bacteria of medical origin [43,44]. On the other hand, the cytotoxicity tests of the two
essential oils EOOB and EOOA provide encouraging results following the evaluation of
thirteen (13) human cancer lines: K562, A549, HCT116, PC3, U87-MG, MIA-Paca2, HEK293,
NCI-N87, RT4, U2OS, A2780, MRC-5, and JIMT-T1. These results bring one back to the
existence of estragole as a major compound in EOOB and EOOA. Based on previous work,
estragole has the potential to inhibit the growth of cancer cells, and hence estragole is
a promoter compound that may have many benefits in the treatment of cancer [45–47];
additionally, it is known to have genotoxic effects, which may at least partially explain the
findings of the current study [48,49].
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5. Conclusions

The essential oils of Ocimum basilicum L. and Ocimum americanum L. inhibited the
growth of thirteen (13) human cancer cells: K562, A549, HCT116, PC3, U87-MG, MIA-
Paca2, HEK293, NCI-N87, RT4, U2OS, A2780, MRC-5 and JIMT-T1. According to inhibition
concentrations of 50% (IC50), the essential oils that are the topic of this study exhibit a
significant anticancer activity in vitro. Additionally, both oils have moderate antibacterial
characteristics, particularly against Streptococcus agalactiae, Pseudomonas aeruginosa and
Enterobacter cloacae. These suggest that essential oil could be a potential source of pharma-
ceuticals. Other more in-depth studies on the cytotoxicity in cells and the mechanisms of
antitumor activity in vitro and/or in vivo would be important to better understand the role
of the chemical compounds and biological activities of essential oils of the genus Ocimum
in terms of their safe application.
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