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ABSTRACT

Chemical preservatives are commonly used to prevent food from quick spoil-

: ing and oxidizing. Despite their effect in increasing shelf life of foods, these compounds can have side
Received: 09 May 2021 effects. Residues of chemical compounds in foods increase microbial resistance. This study aims to in-
Accepted: 19 Nov 2022 :  vestigate the antioxidant and antimicrobial properties of lemon verbena (Lippia citriodora L.) ethanolic
i extract against some gram-positive and gram-negative bacteria.
[VETTLE In this experimental study, The soaking method and ethanol solvent was used for extraction.
Antioxidant activities of different concentrations of extract were assessed using DPPH (2,2-diphenyl-
1-picrylhydrazyl) radical scavenging activity test and compared with butylated hydroxyanisole (BHA) as
a synthetic antioxidant. Antimicrobial effect of extract on Staphylococcus aureus, Listeria innocua, Bacil-
lus cereus, Escherichia coli, Pseudomonas aeruginosa and Salmonella typhimurium was determined by
disk diffusion and well diffusion methods and measuring minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC). Experimental data were analyzed in SPSS software, version
20 using analysis of variance and the mean values were compared using Duncan’s multiple range test.
ST The amounts of phenols and flavonoids in the ethanolic extract of were 96.47+0.35 mg of gallic
acid/g of extract and 31.07+0.42 mg of quercetin/g of extract, respectively. The half-maximal inhibitory
concentration of lemon verbena extract was 11.79+0.76 pug/mL, while it was 10.16+0.29 pg/mL for BHA.
In both disk diffusion and well diffusion methods, with the increase of the concentration of extract, the
inhibition zone diameter increased. The ethanolic extract of lemon verbena at the concentration of 12.5
mg/mL had no inhibitory effect on gram-negative bacteria growth. In both methods, the extract had the
greatest effect on S. aureus. The MIC of ethanolic extract ranged from 8 to 128 mg/mL, depending on
the type of bacteria (gram-positive or gram-negative).
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Keywords: i [@THENER The ethanolic extract of lemon verbena has higher antimicrobial effects on gram-positive
Lemon verbena, : bacteria. Therefore, it can be used in food and pharmaceutical industries as a natural antimicrobial
Antioxidants, agent. Considering the increasing resistance of bacteria to chemical antibiotics, more studies on lemon
Antibacterial agents. i verbena and its antibacterial compounds are needed for treating infections.
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Extended Abstract

Introduction

or decades, food industries used synthetic

food preservatives to prevent oxidation and

microbial contamination of packed foods, but,

now they intend to use natural antioxidant and

antimicrobial compounds as preservatives due
to the side effects of synthetic compounds on the environ-
ment and human health and the emergence of multidrug-
resistant bacteria. This has led many researchers to focus
more on the use of natural preservatives in food production.
Lemon verbena (Lippia citriodora L.) is an aromatic plant
belonging to Verbenaceae family with high active com-
pounds in its leaves and with antioxidant properties. This
study aims to investigate the antioxidant and antimicrobial
properties of lemon verbena ethanolic extract against some
gram-positive and gram-negative bacteria.

Methods

This experimental study was conducted in 2019 at Bu-
Ali Sina University. Soaking method and ethanol solvent
were used for ethanolic extract preparation. The phenol
content of the ethanolic extract was determined by using
Folin-ciocalteu reaction method. The absorption of the re-
sulting blue color solution was measured using a UV—vis
spectrophotometer at 760 nm. Total flavonoid content of
each sample was measured using aluminum chloride col-
orimetric assay. The absorption was then measured spec-
trophotometrically at 415 nm. Antioxidant activities of
different concentrations of extract were identified using
DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scaveng-
ing activity and compared with butylated hydroxyanisole
(BHA) as a synthetic antioxidant. Antimicrobial effect of
lemon verbena extract on Staphylococcus aureus, Listeria
innocua, Bacillus cereus, Escherichia coli, Pseudomonas
aeruginosa and Salmonella typhimurium was determined
by the disk diffusion method, agar well diffusion method
and measuring minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC). Experi-
mental data were analyzed in SPSS software, version 20
software using analysis of variance and the mean values
were compared using Duncan’s multiple range test.

Results

The amount of phenols and flavonoids in the ethanolic ex-
tract of lemon verbena were 96.47+0.35 mg of gallic acid/g
of extract and 31.07+0.42 mg of quercetin/g of extract, re-
spectively. The half-maximal inhibitory concentration of
lemon verbena extract was 11.79+0.76 pg/mL, while it was
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10.16+0.29 pug/mL for BHA. The ability of lemon verbena
ethanolic extract and BHA in scavenging free radicals was
found in the ethanolic extract and BHA at a concentration
of 1000 ppm. In both disk diffusion and agar well diffusion
methods, with the increase of the concentration of lemon
verbena extract, the inhibition zone diameter increased. The
ethanolic extract of lemon verbena at the concentration of
12.5 mg/mL had no inhibitory effect on gram-negative bac-
teria growth. In both methods, lemon verbena extract had
the highest and lowest effect on S. aureus and P. aeruginosa,
respectively. The MIC for S. aureus, L. innocua, B. cereus,
E.coli, P. aeruginosa and S. typhimurium were 8, 16, 64,
64, 128 and 128 mg/mL, respectively. The MIC of lemon
verbena extract was higher in gram-negative bacteria than
in gram-positive bacteria. The MBC of lemon verbena etha-
nolic extract ranged from 32 to 256 mg/mL, depending on
the type of bacteria (gram-positive or gram-negative). The
highest MIC and MBC were observed against P. aeruginosa
and S. typhimurium bacteria, and the lowest MIC and MBC
values were observed against S. aureus. The diameter of
zone of microbial growth inhibition in the agar well diffu-
sion method was higher than in the disk diffusion method.

Discussion

The ethanolic extract of lemon verbena has an accept-
able antibacterial activity against the study microorgan-
isms. It has higher antimicrobial activity against gram-
positive bacteria compared to gram-negative bacteria.
Therefore, lemon verbena extract can be used in the food
and pharmaceutical industries as a natural antimicrobial
agent. Considering the increasing resistance of bacteria to
chemical antibiotics, more studies on this plant and its an-
tibacterial compounds are needed for treating infections.
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