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ABSTRACT
Many plants and fruits such as the Lippia Citriodora leaf are rich in antioxidant compounds such as phenolic
compounds, which can be used in healthy diets. These compounds are as powerful antioxidants can preserve
the biological systems from the dangers of free radicals. In this study, at first, the methanolic extract of
Lippia Citriodora leaf was extracted by maceration method with methanol at the mixing ratio of
1:10 (weight-volume). Then, the phenolic compounds of the extract of Lippia Citriodora leaf was
studied in different concentrations (50, 100, 200, 400, 800, 1600 ppm) by the Folin-Ciocalteu
method and compared with the 200 ppm of synthetic antioxidant of BHT. One-way ANOVA
method and Mstat ¢ software were used to analyze the data. The results showed that the amount
of phenolic compounds, in compared to control sample, increased significantly by increasing the
concentration of the extract of Lippia Citriodora leaf, so, only the concentration of 350 and 400
ppm had more phenolic compounds than 200 ppm of BHT(P<0.05). This was due to the much
further tocopherol and phenolic compounds of the extract. According to the results, the methanolic
extract of Lippia Citriodora leaf can be used as a low cost and available plant antioxidant source

in the food industry after performing supplementary tests.
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INTRODUCTION

Oxidation and producing free radicals and
peroxides lead to the destruction of food lipids
which affect the nutritional quality (fatty acids
and fat-soluble vitamins) and food
organoleptic characteristics (color, odor, taste,
tissue) adversely. In addition, many of the
products of lipid oxidation are considered as
the dangerous factors for human health (1). In
recent years, the use of synthetic antioxidants
such as BHT, BHA and TBHQ as other
chemical additives has been limited due to
their potential toxicity and carcinogenicity.
Today, most of the research on this area have
focused on the use of new and safe
antioxidants from plant, animal and food
sources. The phenolic compounds, with
several different mechanisms, prevent the
lipid oxidation. The most important function
of these compounds associated with oxidation
is making free radicals inactive and forming
Metal Byonne Complex (2). Lemon verbenais
a species of flowering plant in the verbena
family Verbenaceae. It emits a powerful scent
reminiscent of lemon. Its scientific name is
Lippa Citriodora and its English name is
Lemon Verbena (3). It is native to Argentina
and Chile and also it grows in the North of Iran

well. It is sensitive to cold and the temperature

below 0 C. Its shrub grows to 1.5-2 m high. It
has 8 to 10-cm-long, glossy, pointed leaves.
Its useful parts are its leaves. In herbal
medicine, it is used in the treatment of
indigestion, distention, nervous pain, heart
palpitations, dizziness, cold and improving
memory. This herb is collected 2 to 3 times a
year and usually in the months of July,
August, October. Then, its leafy branches are
cut and dried naturally. It is reproduced by
cutting the branch or layering (3).

Kamkar et al. (2010) determined the
antioxidant activity of the Dill (Anethum
Graveolens) extract by using two methods of
2,2-diphenyl-1-picrylhydrazyl based on the
percentages of inhibitory activity of free
radicals and inhibitory activity of linoleic acid
oxidation in the system of beta-carotene-
linoleic acid. The results showed that the
antioxidant power of ethanolic extract was
significantly more than the antioxidant power
of the essence (p<0.05) and it can be due to
the different amount of their phenolic
compounds (4).The studies have indicated
that no research had performed on the
antioxidant activity of the extract of Lippia
Citriodora leaf, so this study has been

performed on the use of plant oxidant of

IJBPAS, September, 2015, 4(9), Special Issue

579



Nemat Shahi and et al

Research Article

Lippia Citriodora leaf, which is the native
products of our country (Iran), as a suitable
alternative of synthetic antioxidants.
MATERIALS AND METHODS
Extraction of Lippia Citriodora leaf by
maceration method

In this study, a variety of the Lippia
Citriodora’s leaf were gathered from the trees
of Gorgan City and their waste parts were
removed and they were dried immediately
after washing. In order to extract, cleaned
leaved were powdered by mill (Kenwood,
model 100 CG) and then sifted and mixed
with the solvent of ethanol as a mixing ratio of
1:10 (weight-volume) and put in hotplate with
the rate of 250 rpm for 24 hours at ambient
temperature and then under vacuum, it was
filtrated by Buchner funnel with a Whatman
filter paper No. 1. After that, it was condensed
by rotary evaporator (LABORATA4000) at
35 C and finally, the extracts were dried under
vacuum at 40 C by dryer and kept in container,
which is enclosed and impervious to air, at 4
C. All materials used in this study were
provided from Merck and Sigma companied
with high purity (5).

Measurement of phenolic compounds

Plot a calibration curve

First, the standard solution of Gallic acid in
ethanol with various concentrations in the

range of 0.04 to 0.4 mg per ml was prepared.

Then, 0.5 ml of the standard solution of Gallic
acid was mixed with 2.5 ml of the Folin-
Ciocalteu reagent (to prepare the Folin-
Ciocalteu reagent, the concentrate was diluted
with distilled water at a ratio of 1 to 10) by 50
ml volumetric flasks. After 10 minutes, 2 ml
of sodium carbonate solution 7.5% was added
to them and the final volume was completed
with pure water. After one hour at ambient
temperature, its absorption was read at the
wavelength of 765 nm and absorption curve
was plotted to the Gallic acid concentration
(mg/ml) and the following equation was
obtained with the explanation correlation of
0.99:

Y =1/0776X % +0/2644X +0/0099

1)

Where Xis the amount of absorption at the
wavelength of 765 nm and Y is the amount of
phenolic compounds (mg/ml) (6).
Measurement of phenolic compounds
sample

First, the standard solutions of the extract of
Lippia Citriodora leaf were prepared with a
solvent (methanol), which has extracted it,
with various concentrations in the range of 50
to 400 ppm and also the control sample was
prepared. Then, 0.5 ml of the standard
solution of Gallic acid was mixed with 2.5 ml
of normal Folin-Ciocalteu reagent 0.2 (to

prepare the Folin-Ciocalteu reagent, the
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concentrate was diluted with distilled water at
a ratio of 1 to 10) by 50 ml volumetric flasks.
After 10 minutes, 2 ml of sodium carbonate
solution 7.5% was added to them and the final
volume was completed with methanol. After
two hours at ambient temperature, its
absorption was read at the wavelength of 765
nm. The total amount of phenolic compounds
was measured based on Gallic acid (%) by the
calibration equation (as a standard for Gallic
acid) (6).

Statistical analysis

To analyze the results, one-way ANOVA
method was used. The data was analyzed by
statistical software of Mstat c. The averages
were compared with each other and control
sample by LSD-test at the alpha level of 0.05.
The Microsoft Excel software was used to plot
the charts.

RESULTS AND DISCUSSION

The phenolic compounds of the extract of
Lippia Citriodora leaf

Since phenols and phenolic compounds have
been widely found in the food and plant
products and due to the fact that the phenolic
compounds are the main cause of the
medicinal plants antioxidant properties, the
phenolic compounds of the extract of Lippia
Citriodora leaf were measured (7). The effect
of various concentration of the extract of

Lippia Citriodora leaf on the amount of its

phenolic compounds was measured by Folin
test and the standard curve equation of Gallic
acid. The results were shown in Figurel. The
results showed that the phenolic compounds
of the extract of Lippia Citriodora leaf has
increased by increasing the concentration of
extract from 100 to 400 ppm and it leads to the
increase of antioxidant property. Based on the
results, the antioxidant compounds has
increased from 5.9 ppm in the concentration
of 100 ppm to 17.2 ppm in the concentration
of 400 ppm of the extract of Lippia Citriodora
leaf by increasing the different concentrations
of the extract. This difference in all
concentrations was significant in compared
with a sample of 200 ppm of synthetic
antioxidant of BHT with 12.6 ppm of phenolic
compounds at the level of 95% (P<0.05). As
can be seen in Figure 1, a sample of 200 ppm
of synthetic antioxidant of BHT had less
phenolic and antioxidant compounds than the
samples of 350 and 400 ppm of the extract of
Lippia Citriodora leaf that this difference was
statistically significant. Therefore, based on
this parameter, the concentration of 400 ppm
had the most phenolic compounds.

In a similar study, Unver et al. (2009) studied
the antioxidant activity and the amount of total
phenol of methanolic extract of several plants
and concluded that there is direct correlation

between the amount of total phenol and
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antioxidant activity of these plants extracts, as
Mentha Piperita had showed high amount of
total phenol (493 mg of Gallic acid per gr) and
antioxidant activity (ICs0=0.23 mg/ml) and
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Figurel. The changes of phenolic compounds at the different concentrations of the extract of Lippia
Citriodora leaf

CONCLUSION

Since the synthetic antioxidants have
undesirable effects on the human body, they
have been gradually removed from the list of
consumption antioxidants, so, it is necessary
to investigate the sources of natural
antioxidants to use instead of synthetic
compounds. In this study, the antioxidant
properties of the extract of Lippia Citriodora
leaf as a natural antioxidant were investigated
in different concentration by measuring
phenolic compounds and comparing with
synthetic antioxidant of BHT. The results

showed that the extract of Lippia Citriodora

leaf has the good antioxidant -effects.
Compared with the similar studies of other
researchers, its antioxidant power is less than
some cases and is more than some other cases.
In total, inconsistency in the results of the
research can be associated with a variety of
chemical compounds found in plants, their
different reaction mechanisms and kinetics in
selected methods. The measured antioxidant
capacity of a sample is in relation with the
used method and an oxidizing agent.
Therefore, the extract of Lippia Citriodora leaf
can be used in food and pharmaceutical

industries after performing additional tests.
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