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Abstract

Olive leaf extracts were prepared using the maceration method with a series of solvents of varying polarities, including n-hexane,
dichloromethane, ethyl acetate, nitrobenzene, methyl ethyl ketone, acetone, methanol, and acetonitrile. Among the solvents, methanol yielded
the highest extract content (26.8%), followed by nitrobenzene (18.4%), acetone (11.2%), ethyl acetate (10.4%), dichloromethane (9.2%), methyl
ethyl ketone (6.8%), acetonitrile (3.6%), and n-hexane (0.96%). The antioxidant activity of these extracts was assessed using the DPPH (2,2-
diphenyl-1-picrylhydrazyl) radical scavenging assay. At a concentration of 120 ppm, the percentage inhibition of DPPH radicals was highest for
ascorbic acid (96.49%), followed by methanol (90.45%), ethyl acetate (85.58%), acetone (78.75%), and methyl ethyl ketone (66.28%). Lower
inhibition was observed for acetonitrile (55.36%), nitrobenzene (39.77%), dichloromethane (38.01%) and n-hexane (28.07%). The antioxidant
activity, evaluated using ICs, values (where lower values indicate higher antioxidant potential), identified ascorbic acid as the most potent standard
(ICsp = 7.03 ug/mL). Among the samples, the n-hexane extract demonstrated the weakest antioxidant activity (ICsg 206.09 pg/mL), while the
methanol extract exhibited the strongest (ICsy = 35.88 ug/mL). Other extracts showed ICsy values of 157.77 ug/mL for dichloromethane, 155.10
pg/mL for nitrobenzene, 113.18 ug/mL for acetonitrile, 80.98 ug/mL for methyl ethyl ketone, 54.18 ug/mL for acetone, and 40.29 ug/mL for
ethyl acetate. These results underscore the influence of solvent polarity on both extraction efficiency and antioxidant activity, with polar solvents
generally yielding higher antioxidant potential.
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1. Introduction activity [3, 4]. A synergistic effect has been reported among
natural compounds, such as carotenoids, flavonoids, and other
bioactive molecules with high antioxidant activity, in prevent-
ing damage to the body’s cellular structures [5]. There is grow-

ing interest in natural antioxidants derived from plant materials.

The olive tree (Olea europea L.), extensively cultivated in
Mediterranean regions for centuries, is a key agriculture crop
in Algeria and Tunisia, where around eight million hectares are

devoted to its cultivation [1]. Olive industry generates a sub-
stantial volume of by-products, which can negatively impact
the environment if not being managed and treated appropriately
[2]. One of the primary by-products of the olive industry is olive
leaves, which are generated during the pruning and harvesting
of olive trees, and these leaves contain bioactive compounds
that offer potential health benefits such as antioxidant activ-
ity, anti-HIV properties, anti-proliferative and apoptotic effects,
protective effects against human leukemia, and lipid-lowering
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These are being explored as replacements for synthetic antiox-
idants [4]. Natural antioxidants are compounds that scavenge
free radicals and can be derived from plants [6], microorgan-
isms [7], or animals [8]. These antioxidants are often used to
support the body’s own antioxidants [9]. Inflammation and Ox-
idative stress (OS) are interconnected, so their interaction plays
a significant role in the development of many of the world’s
leading diseases, such as neurodegenerative disorders [10], type
1 and type 2 diabetes, and cardiovascular diseases [11]. Free
radicals have negative effects on public health, leading con-
sumers to become increasingly mindful of their diet. As a re-
sult, they are adopting healthier consumption habits, including
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the intake of bioactive antioxidant compounds [12].

Olive tree is widely recognized as a species with excep-
tional antioxidant activity, found in its oil, fruit and leaves [13].
The medicinal and food industry applications of olive tree by-
product extract are widely attributed to their rich antioxidant
and phenolic compounds, preventing oxidative mutilation [14].
Polyphenols are significant class of bioactive secondary metabo-
lites [15] that serve as anti-radical and antioxidants [16] which
can also use in multiple purposes. Although much of the lit-
erature on olive polyphenols has primarily focused on olive oil
as a key dietary source, olive leaves, which contain higher con-
centrations of phenolic compounds, are widely used in various
fields, including pharmaceuticals, cosmetics, and the food in-
dustry [17]. Antioxidant compounds, such as phenolics, have
shown significant effects in inhibiting the formation of Reac-
tive Oxygen Species in organisms, thereby reducing the risk of
chronic degenerative diseases like diabetics, cancer, atheroscle-
rosis, and Alzheimer’s [18, 19]. Various traditional and in-
novative methods are available for extracting phenolic com-
pounds from plant materials [20, 21]. Soxhlet, maceration, and
hydro distillation are regarded as conventional and reference
techniques for extracting bioactive components [21], whereas
ultrasound-assisted extraction takes less than one hour and yields
6 - 35 percent more than traditional methods, which require
longer extraction times [22, 23].

This research aims to investigate the antioxidant activity
and extraction yield of olive leaf extract by employing a range
of solvents with varying polarities, from non-polar to high po-
lar, in order to examine the influence of solvent polarity on
the efficiency of extracting bioactive compounds. By utilizing
the maceration method and analyzing the antioxidant potential
through DPPH radical scavenging assay, the study seeks to elu-
cidate the relationship between the physicochemical properties
of solvents and their ability to extract polar bioactive molecules,
such as phenolics and flavonoids, while also determining their
antioxidant efficacy. Through this approach, the research high-
lights the critical role of solvent polarity in optimizing extrac-
tion processes and enhancing the antioxidant potential of natu-
ral extracts.

2. Materials and Methods

2.1. Chemicals and materials

Ethanol, n-hexane, dichloromethane, ethyl acetate, nitroben-
zene, and methyl ethyl ketone were purchased from Thermo
fisher Scientific, USA. Acetone, methanol, acetonitrile, and 1,1-
diphenyl-2-picrylhydrazyl were taken from Sigma Aldrich, Ger-
many. A Petri dish, beaker, volumetric flask, funnel, pipette,
and graduated cylinder from Pyrex were used for measuring
antioxidant activity and extraction leaves. Scott bottles (Du-
ran), Whatman filter paper No.1 (Schleicher & Schuell), and
electronic balance (Shimadzu) were used.

2.1.1. Preliminary treatment of sample
The leaves were washed with tap water to remove dust and
extraneous particles and then allowed to dry in the shade. The

dried leaves were finely powdered using a blender at ambient
temperature before being store in a polybag.

2.2. Extraction procedure

A simple maceration extraction process was acquired for
these medicinal leaves. 25g of finely ground powder were mac-
erated in 250mL of eight non-identical solvents on the basis
of their ascending polarity order, in the context of their dipole
moments (n-hexane 0.08, dichloromethane 1.14, ethyl acetate
1.88, nitrobenzene 3.9, methyl ethyl ketone 2.74, acetone 2.69,
methanol 2.87, acetonitrile 3.44 D). The extraction was carried
out under constant shaking for eight days, and the resulting ex-
tracts were filtered through Whatman filter paper to obtain an
aqueous extract. The filtrates were then dried in a drying oven
at 40°C, and the extraction yield was calculated using the fol-
lowing formula

Wa
Yield = — x 100
ie W,
W, = weight of solvent-free extract
W= weight of raw material

2.3. Determination of antioxidant activity

Antioxidant activity of retrieved residues was evaluated by
using 2,2-diphenyl-1-picrylhydrazyl [24]. The antioxidant ac-
tivity of different extracts from olive leaves was measured using
a 0.1 mM solution of 2,2-diphenyl-1-picrylhydrazyl (DPPH)
in ethanol. ImL portion of this solution was added to a flask
containing 3mL of each extract from different solvents to pre-
pare concentrations 20, 30, 40, 50, 60, and 80 pg/ml in ethanol.
These solutions were kept in a dark place at room temperature
for 30 minutes before measuring absorbance at 517nm using
UV-Vis spectroscopy. Ascorbic acid of a similar concentra-
tion in ethanol was used as a reference standard. ICsy value
of the extracted samples was determined using the logarith-
mic dose-response curve derived from the graph. A decrease
in absorbance, attributed to antioxidant molecules reducing the
strength of DPPH, indicated high radical scavenging activity.
The percentage of free radical scavenging was calculated using
the following equation [25].

Acuntrol - Asumple

Percentage inhibation = x 100

Amntrol
Acomrot = DPPH and solvent
Wample= DPPH and solution of extracted sample

3. Results and discussions

3.1. Solvent-dependent extraction yield

Figure 1 illustrates the extraction yields obtained using eight
solvents arranged in order of increasing polarity (n-hexane to
acetonitrile). The yields were influenced by the chemical nature
of the solvents and their interactions with the constituents of
olive leaves. Polar solvents like methanol (2.87D) and acetone
dissolve polar compounds such as phenolics and flavonoids due



Zafar Igbal et. al. | Research Prospects in Natural Sciences, Vol. 3, Issue 1, (2025) 15-20 17

Table 1: Description and yield of crude extract

Extracted samples Extraction Yield

from solvents Color

(w/w) % (W/w) g
n-Hexane 0.96 0.240 Amber
Dichloromethane 9.20 2.300 Green
Ethyl Acetate 10.40 2.600 Seaweed
Nitrobenzene 18.40 4.600 Dark brown
Methyl ethyl ketone  6.80 1.700 Brown
Acetone 11.20 2.800 Greenish brown
Methanol 26.8 6.700 Blackish brown
Acetonitrile 3.60 0.900 Charcoal

to hydrogen bonding with hydroxyl and carbonyl groups. As a
result, methanol provided the highest extraction (6.7g), reflect-
ing its ability to dissolve a broad range of bioactive molecules,
described in table 1. Polar solvents exhibit dipole-dipole inter-
actions and hydrogen bonding with plant metabolites. High ef-
ficiency of methanol contrasts with acetonitrile (3.44D), which
lacks hydrogen bonding capability, resulting in a lower yield
(0.9 g). n-hexane (0.08D) had the lowest yield (0.24) due to its
limited interaction with polar compounds while dichloromethane
(1.14D) and ethyl acetate (1.88D) showed moderate yields (2.3
and 2.6 g), extracting both polar and non-polar compounds. Ni-
trobenzene (3.9D) produced an intermediate yield (4.6g) owing
to aromatic interactions with lignins and flavonoids, despite its
limited hydrogen bonding ability.
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Figure 1: Yield of extraction from Olive leaves

3.2. Antioxidant activity of olive leaf extract by DPPH

The antioxidant activities of the samples were determined
using DPPH assay after preparing dilutions in ethanol, ranging
from 20 to 120 ppm. Ascorbic acid was used as a reference
standard to compare the efficacy of the compounds. A constant
volume of DPPH solution was mixed with each sample dilu-
tions, allowing the reaction to occur. Since DPPH is a stable

radical, its interaction with antioxidant leads to color change
from deep violet to light yellow, indicating the scavenging ac-
tivities. The absorbance of the reaction mixtures was measured
at 517 nm using UV-Vis spectrophotometer to determine the
extent of free radical inhibitions. Additionally, the absorbance
of the crude extracts, dissolved in solvents of varying polarities
from n-hexane to acetonitrile, were recorded and presented in a
Table 2 to analyze solvents effects on antioxidant potential.
Figure 2 shows minimum absorbance value indicates higher
free radical scavenging activity, meaning that the antioxidant
present in the sample effectively neutralize the free radicals,
reducing the absorbance of the DPPH solution. The less the
DPPH remains in its radical form, the higher the antioxidant
activity of the samples. To quantify this activity, the percentage
inhibitions were calculated and presented in the table.

Absorbance

nop = e . :

20 40 60 80 100 120

Concentration (ppm)

Figure 2: Absorbance for the determination of percentage in-
hibition

The percentage inhibition of DPPH radicals was determined
using the standard equation having concentrations from 20 to
120 ppm as shown in Table 3, reflecting the antioxidant capac-
ity of different solvent extracts based on their chemical prop-
erties. The observed trends align with the polarity principle
in solvent extraction, where polar solvents like methanol, ethyl
acetate and acetone demonstrate higher radical scavenging ac-
tivity due to their ability to dissolve and extract polar antioxi-
dant compounds, such as flavonoids and phenolics, through hy-
drogen bonding and dipole interactions. In contrast, non-polar
solvents like n-hexane and nitrobenzene exhibited lower inhibi-
tion percentages due to Van der Waals interactions, depicted in
Figure 3.

3.3. Oxidative stress-reducing properties of the extracts

The antioxidant activity of olive leaves extract was evalu-
ated using solvents of varying polarities, as listed in Table 4: n-
hexane, dichloromethane, ethyl acetate, nitrobenzene, methyl
ethyl ketone, methanol, and acetonitrile. A standard antiox-
idant, ascorbic acid, was used for comparison with an /Csg
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Figure 3: Percentage Inhibition

Table 4: ICso Values of reference and samples

Compound extracted ICsy Value
from solvents (ug/mL)
Ascorbic Acid 7.03
n-Hexane 206.09
DCM 157.77
Ethyl acetate 40.29
Nitrobenzene 155.10
MEK 80.98
Acetone 54.18
Methanol 35.88
Acetonitrile 113.18

value of 7.03 ug/mL. Among the solvents, shown in Figure
4, methanol (ICs59=35.88 ug/mL), acetone (1Cs59p=54.18 pg/mL)
and ethyl acetate (/Cs59p=40.29 ug/mL) were exhibited strongest
antioxidant activity, because of its ability to extract a wide range
of polar bioactive compounds such as phenolic and flavonoids.
Dichloromethane and nitrobenzene (ICso= 157.77 and 155.10
ug/mL) were founded low antioxidant activity due to their mod-
erately polar compounds like alkaloids and aromatic metabo-
lites. Methyl ethyl ketone (/Cs0=80.98 ug/mL) and acetonitrile
(ICs0=113.18 pug/mL), despite high dipole moment of acetoni-
trile, showed lower efficiency compared to ascorbic acid. In
contrast, non-polar solvents like n-hexane were yielded weak
antioxidant activity (ICs0=206.09 ug/mL).

4. Conclusion

The results emphasize the importance of solvent selection
in maximizing the yield and bioactivity of plant extracts. Polar
solvents, due to their hydrogen bonding and dipole-dipole inter-
action capabilities, are more effective in extracting antioxidant-
rich compounds. Methanol, most polar solvent used, achieved
the highest extraction yield (26.8%) and the strongest antioxi-
dant activity (ICso = 35.88ug/mL). In contrast, non-polar sol-
vents such as n-hexane resulted both lower extraction yields and

200

=
rn
=

IC 50 Value (pg/mL)

n-hexane

ethyl acetate
nitrohenzene
Acetone
methanol
acetonitrile
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Figure 4: ICsyvaluesinug/mL

weaker antioxidant activities. These findings confirm that polar
solvents are more efficient in extracting phenolic compounds
and flavonoids, which are key contributors to the antioxidant
potential of olive leaves. The study underscores the potential of
optimizing solvent systems to enhance the recovery of bioactive
compounds for applications in pharmaceuticals, nutraceuticals,
and functional foods.
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