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ABSTRACT
Article Info: © RNl Despite the anti-cancer and antimicrobial properties of licorice extract and lavender
21Jan 2020 essential oil, some factors, such as low bioavailability and biodegradable, limit their therapeutic use.
28 Jul 2020 Using nanoparticles is a method to overcome these restrictions. This study aimed to investigate the anti-
olApri2o21 :  proliferative effects of nanoemulsion containing licorice extract and lavender essential oil on cancer cells;

we also evaluated its antimicrobial properties in vitro.

In this experimental study, nanoemulsions, containing licorice extract and laven-
der essential oil were developed by the spontaneous emulsion method. The anti-proliferative effect of
nanoemulsion was investigated using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide
(MTT) colorimetric method on two cell lines HepG2 and SK-MEL-3. To measure the antimicrobial effect of
4 standard strains of Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus
epidermidis, and Minimum Inhibitory Concentration (MIC) method was used.

This study was approved by the Ethics Committee of Kashan University of Medical
Sciences (Code: IR.KAUMS.MEDNT.REC.1396.106).

(I The results of MTT test on HepG2 cells indicated that the concentrations of 630, 1250, and 2500
ug/mL nanoemulsions caused toxicity to the cell and led to the death of >50% of the cells (IC50=401ug/
mL; P<0.05). Evaluating SK-MEL3 cells revealed that except for 75 pg of nanoemulsion, other concentra-
tions induced death in >50% of the cells (IC50 = 82 pg/mL; P<0.05). In addition, nanoemulsions, with
antimicrobial properties, were studied in 4 strains of bacteria; the highest antimicrobial properties were

Keywords: observed in Staphylococcus epidermidis.

Emulsions, Lavender, Nanoemulsion containing licorice extract and lavender essential oil presents antimicrobial
Licorice, Anti-infective :  and antiproliferative effects on the two cell lines studied. The current study results indicated that the
agents, Anticancer nano emulsification of lavender essential oil and licorice extract can enhance their biological impact;
agent : thus, they can be used as a drug formulation.
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1. Introduction

icorice and lavender plants have anti-
cancer [4, 13] and antimicrobial [5, 15]
properties; however, due to their low bio-
availability and degradability, their use as
a medicine has limitations [16, 17]. One
approach to overcome these restrictions is to use nanopar-
ticles. Nanoemotions ensure the protection of biological
compounds and their controlled release [19]. This study
aimed to evaluate the antiproliferative effects of nanoemul-
sions containing licorice extract and lavender essential oil
on liver cancer cell lines (HepG2) and skin cancer cells
(SK-MEL3). We also explored its antimicrobial properties
on Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, and Staphylococcus epidermidis in vitro.

2. Materials and Methods

In this experimental study, nanoemulsions containing
licorice extract and lavender essential oil were generated
by the spontaneous emulsion method. To make the nano-
emulsion, the aqueous phase, consisting of glycerol, poly-
ethylene glycol solvent, and water, as well as the oil phase,
including lavender essential oil, licorice extract, and emulsi-
fiers (Tween 20 & Tween 80), were each prepared separate-
ly and combined and homogenized after heating. Single-
Phase and transparent nanoemulsions were obtained. The
antiproliferative effect of nanoemulsion on HepG2 and SK-
MELS3 cell lines was investigated using MTT colorimetric
method. Four standard bacterial $trains and the Minimum
Inhibitory Concentration (MIC) method were used to mea-
sure the antimicrobial effect. The last batch of nanoemul-
sion, in which no growth was observed, was considered as
MIC. To analyze the obtained data, a one-way Analysis of
Variance (ANOVA) was employed in SPSS at P<(.05.
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3. Results

The results of the examination on HepG2 cells revealed
that the IC50 level of nanoemulsion was 401 pg/mL
(P<0.05). However, the concentration of 2500 licorice ex-
tracts could only kill 28% of the cells. The IC50 value for
lavender essential oil was measured as 450 (P<0.05) (Fig-
ure 1). Examining SK-MELS3 cells suggested that the IC50
nanoemulsion concentration was 82 pug/mL (P<0.05). Lav-
ender essential oil had similar toxicity to nanoemulsions;
however, licorice extract was toxic only at the concentra-
tions of 1250 and 2500 (P<0.05) (Figure 2).

In the study of nanoemulsion toxicity, the desired bacte-
rial strains were subjected to concentrations of 0.625, 1.25,
2.5, 5, and 10 mg/mL nanoemulsion (Figure 1). The col-
lected results indicated that the nanoemulsion presented an
inhibitory effect on the growth of all bacterial used strains.
The highest inhibitory effect concerned Staphylococcus au-
reus with MIC 5 mg/mL. The MIC for the other 3 strains
was equal to 10 mg. Licorice extract did not affect Staph-
ylococcus aureus and Escherichia coli but inhibited the
growth of Pseudomonas and Staphylococcus epidermidis.
The lavender essential oil also inhibited the growth of all
strains except Pseudomonas (Table 1).

4. Discussion and Conclusion

The current study results revealed that the nanoemulsion is
toxic to cancer cells. The anti-proliferative effect of licorice
extract and lavender essential oil has been proven in previ-
ous studies [ 10, 20]. When cancer cells become malignant,
they produce sustained ROS, leading to tumor growth and
progression [21]. Using antioxidants, such as lavender es-
sential oil, licorice extract, or nanoemulsions prepared from
them can help improve the function of anti-cancer agents
by reducing the amount of ROS.

Considering the effects of licorice and lavender, it was ex-
pected that the nanoemulsion form of licorice extract and

Table 1. The MIC of nanoemulsion, lavender essential oil, and licorice extract on 4 bacterial strains

MIC Rate (mg / ml)
Bacteria
Nanoemulsion Essence Licorice Extract
Staphylococcus aureus 10 5 -
Escherichia coli 10 2.5 -
Pseudomonas aeruginosa 10 - 1.25
Staphylococcus epidermidis 5 5 5

(-): No effect on bacterial growth.
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Figure 1. The percentage of HEPG2 cells surviving against different concentrations of nanoemulsion \rak University of Vedical Sciences

* A significant difference of >50% (P<0.05).

lavender essential oil present a high potential to become a
formulation with anti-proliferative properties against cancer
cells due to its physical stability. The present study revealed
that the mentioned nanoemulsion has such a property. Fur-
thermore, the cytotoxicity of nanoemulsion is higher than
licorice extract and equal to lavender essential oil. Given
the hydrophobicity and volatility of the essential oils, the
conversion of the essential oil into a stable nanoemulsion
can be useful. These results were consistent with those of
the study of Ziaee and associates [25].

The antimicrobial effects of nanoemulsion highlighted that
this nanoemulsion had the highest level of inhibition on the
growth of Staphylococcus epidermidis; its inhibitory effect
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was the same on other strains. The antibacterial effect of
lavender essential oil was greater than nanoemulsion in all
strains; however, licorice extract provided an inhibitory ef-
fect only on Pseudomonas and Staphylococcus epidermidis.
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Figure 2. The survival percentage of SK-MEL3 cells against different concentrations of nanoemulsion iﬁi rak University of Vedical Sciences

* A significant difference of >50% (P<0.05).
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