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Over the past decade, there has been a growing interest in research focused on extracting biologically active compounds from natural sources 

as Olea europaea L. The objective of the current study was to explore the content of some antioxidants extracted from olive leaves of nine 

Algerian cultivars. Subsequently, the antioxidant activities of these compounds extracts were assessed. 

The antioxidant properties were determined through total antioxidant capacity (TAC), DPPH, and reducing power assays. The results 

indicated that ethanolic extracts of all studied cultivars are rich in total antioxidant compounds. Abani extract exhibited the highest TAC 

(499.70 ± 15.93 mg AAE/g DW), the highest reducing power (A0.5 = 11.03 ± 1.47 μg /ml) and was the most effective against the DPPH 

free radical (IC50 = 46.67 ± 1.58 μg /ml). Furthermore, the study revealed that the cultivar factor significantly influenced the antioxidant 

properties. The results obtained in the present study indicate that ethanolic extract of Algerian olive leaves constitute a potential source of 

natural antioxidants, and support the traditional use of this plant in the treatment of infectious diseases. 
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INTRODUCTION 

The Algerian flora is rich in medicinal plants including olive plant. The olive tree (Olea europaea L.) is of great significance, 

being one of the major fruit cultivated trees. It holds considerable economic and social value, and its diverse byproducts, 

including its leaves, have the potential to provide a wide range of benefits that are commonly used in folk medicine for the 

treatment of several diseases. 

The beneficial effects of these leaves are mainly due to the presence of bioactive compounds, especially secondary metabolites 

such as phenolic, carotenoid and flavonoid compounds. Some evidence suggested that the biological actions of these 

compounds are related to their antioxidant activity against free radicals (Gryglewski et al., 1987) which contribute to more 

than one hundred disorders in humans (Kumpulainen & Salonen, 1999). 

Indeed, olive leaves extracts have shown efficacy as antioxidants (Ben Salem et al., 2015), anti-inflammatory (Magrone et 

al., 2018), hypoglycemic properties (Somova et al., 2004) and anti-hypertensive activity (Paiva-Martins et al., 2014). 

Furthermore, several studies have shed light on the antimicrobial activity of olive leaf extracts (Korukluoglu et al., 2008).  

Thus, olive leaves can be utilized in various applications such as food preservation, cosmetics, pharmaceutical products, 

alternative medicine, and natural therapies (Andersen & Markham, 2005). 

Unfortunately, in Algeria few studies on olive leaves have been undertaken. Our interest in these products comes from these 

observations and the present work consists in filling the lack of information about the properties of the leaves of some Algerian 

olive cultivars.  

The present study was designed to investigate the total antioxidant contents, as well as the antioxidant activities of leaves 

ethanolic extracts from nine Algerian cultivars by using three different methods including: DPPH, free radical scavenging 

and ferric reducing power assays. 
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MATERIALS AND METHODS 

1. Plant material  

The olive leaves utilized as plant material were manually harvested from nine different cultivars of Olea europaea L. Abani, 

Aghenfas, Aguenaou, Aimel, Bouchouk Lafayette, Ferkani, Hamra, Limli, Longue de Miliana. The collection took place in 

March during the 2021/2022 crop season from mature trees at the experimental station of the Technical Institute of Fruit and 

Vine Arboriculture (ITAFV) in TAKRIT, located in the city of Bejaïa, (estnorthen Algeria). Three replicates were taken from 

each collected sample, cleaned, and dried at 25°C in a shaded area for 15 days. The dried leaves were then powdered using 

an electric grinder and sieved to obtain a fine powder. The resulting powder was stored in a dry and dark place until extraction 

and analysis. 

2. Preparation of plant extracts 

Using a magnetic stirrer and 150 ml of 70% ethanol, 10g of powdered olive leaves undergo extraction for a duration of 3 

hours at room temperature and in the absence of light. Following the completion of the extraction process for various cultivars 

of Olea europaea L. leaves, the extracts were subjected to filtration through microfilters to obtain a clear crude extract solution. 

Subsequently, the separation procedure was reiterated, and the solvent was evaporated under vacuum conditions at 40°C using 

a rotary evaporator. All extraction processes were conducted in triplicate. The resulting extracts were then frozen at -4°C for 

subsequent analysis. The extraction yield (%) was calculated as the ratio of the amount of dry extract obtained to the initial 

amount of powder used for the extraction process. 

3. Phytochemical study 

3.1. Determination of total phenolic compounds 

The total phenolic content in the ethanol extracts of Olea Europaea L. leaves was determined using the Folin Ciocalteu reagent 

method, as described by (Singleton & Rossi, 1965). In this method, 200 µl of the sample or standard, appropriately diluted, 

was added to 1 ml of Folin's reagent that has been diluted 10 times. After 4 minutes, 800 µl of a 7.5% sodium carbonate 

solution was added. The mixture is allowed to react for two hours at room temperature in the dark. The acquired data were 

analyzed using the linear regression equation of the end acid calibration graph: Y= 0.0068 x + 0.056. R2= 0.9991, where Y 

represents absorption intensity and X represents total phenolic compounds expressed as gallic acid equivalent (mg GAE/g 

DE). The R2 value is 0.9991. 

A Shimadzu™ UV-VIS 1800 Spectrophotometer, a double-beam UV-Vis spectrophotometer from the USA, is employed to 

measure the absorbance of the solution and the blank at 760 nm. Three measurements were taken again to ensure accuracy. 

3.2. Determination of total flavonoids 

The total flavonoids present in the leaf extracts are estimated using the method developed by Jain et al (2011). In this method, 

1 ml of 2% AlCl3 was added to 1 ml of each extract or standard solution at various concentrations. After 1 hour at room 

temperature, the absorption at 430 nm was read using a double-beam UV-vis spectrophotometer, such as the Shimadzu™ 

UV-VIS 1800 Spectrophotometer USA. 

To create the classic quercetin calibration curve, 1 ml of quercetin at various concentrations was added. Triplicate samples 

were used for each analysis. The total flavonoid levels were determined in milligrams of quercetin equivalent per gram of dry 

extract (mg QE/g DE) using the following equation based on the calibration curve: y = 0.333 + 0.024. Where, y is the 

absorbance and x is the quercetin content (µ.ml-1). The coefficient of determination (R2) for the calibration curve is 0.9917. 

3.3. Antioxidant activity 

3.3.1. Total antioxidant capacity (TAC) 

The method described by Prieto et al (1999) was employed to assess the total antioxidant capacity of the extracts. An aliquot 

of 0.3 ml from each ethanolic extract (1 mg/ml) was combined with 3 ml of the reaction solution (0.6 M H2SO4, 28 mM Na3 

PO4, and 4 mM ammonium molybdate). The tubes were then incubated for 90 minutes at 95 °C. After the mixture has reached 
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room temperature, the absorbance at 695 nm was measured against a blank solution using the Shimadzu™ UV-VIS 1800 

Spectrophotometer, USA. 

The total antioxidant capacity was calculated using the equation derived from a standard ascorbic acid calibration curve. The 

results were expressed as milligrams of ascorbic acid equivalents per gram of dry extract. 

3.3.2. DPPH free radical scavenging activity 

Following the procedure outlined by Burits & Bucar (2000), the 2,2-Diphenyl-1-picrylhydrazyl (DPPH) scavenging assay 

was employed to evaluate the free radical scavenging activity of extracts. In summary, a stock solution of DPPH was prepared 

by dissolving it in 100 ml of methanol, and then it was diluted to achieve an absorbance of 0.98 ± 0.04 at 517 nm. The control, 

without the test sample, was infused with an equivalent volume (2 ml) of ethanol. To 2.5 ml of DPPH, 100 µl of each extract 

at various standards or concentrations (ascorbic acid and butylated hydroxytoluene BHT) is added. The decrease in absorbance 

of the test mixture is observed at 517 nm after 30 minutes. The assays are conducted three times. The antioxidant activity 

percentage (I%) for each sample is calculated using the following equation: 

%=[(Absorbance of controlAbsorbance of control−Absorbance of the sample)×100]. 

3.3.3. Ferric Reducing Antioxidant Power (FRAP)  

FRAP analysis was conducted following the protocol outlined by Oyaïzu (1986). In this procedure, extracts (200 μL) were 

combined with phosphate buffer (500 μL, 2.0 M, pH 6.6) and potassium ferricyanide (2.5 mL, 1.0%), and the mixture was 

incubated at 50°C for 20 minutes. Subsequently, trichloroacetic acid (10%) in a volume of 2.5 mL was added to the mixture, 

which was then subjected to centrifugation at 650 rpm for 10 minutes. The upper layer of the solution (500 μL) was then 

mixed with distilled water (2.5 mL) and ferric chloride (0.5 mL, 0.1%), and the absorbance was measured at 700 nm. An 

increase in absorbance of the reaction mixture indicated an increase in reducing power. 

4. STATISTICAL ANALYSIS 

Three replicates were conducted for each experiment. The results were presented as means ± standard deviation. Statistical 

differences were assessed using either one-way ANOVA or the Student's t-test. A p-value of 0.05 or less was considered 

indicative of a statistically significant difference. 

5. RESULTS AND DISCUSSION 

5.1. Extraction yields  

The extract yields of the various olive leaf cultivars were expressed as percentages (%) and were presented in Figure (1). The 

obtained yields varied significantly (P < 0.05) from 14.60 ± 0.96 % in Aghenfas cultivar to 36.45 ± 1.59 % in Abani cultivar.  

In terms of varietal distinctions, the yields of ethanolic extracts were observed in the following order: Abani> Longue de 

Miliana> Hamra > Aguenaou > Aimel > Limli> Ferkani > Bouchouk Lafayette >Aghenfas. Overall, the obtained yield was 

comparatively higher than the results reported by Medfai et al. (2020), who detailed extraction yields of hydroethanolic 

extracts (30:80; v/v) from Tunisian cultivars, ranging from 24.5% to 32.8%. Various factors, including the particle size of the 

plant material under investigation and the solvent's polarity, contributed to the influence on the extraction yield. Additionally, 

factors such as storage conditions, duration, harvest period, as well as the selected extraction method and conditions, played 

pivotal roles in shaping the overall yield (Ali haimoud, 2017). 
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Figure 1. Yield extracts of Algerian olive leaves (Olea europaea L.) from nine cultivars. The results are reported as mean± 

SD (n=3). 

5.2. Total phenolic content 

The results of the antioxidant quantification of the various extracts utilized in this study, as outlined in figure (2A), exhibited 

a broad range of values dependent on the olive variety employed. Notably, the ethanolic extracts of the Abani variety 

demonstrated the highest polyphenol contents, registering approximately 496.35 ± 16.59 mg GAE/g DE. Conversely, the 

ethanolic extracts of the Aghenfas variety displayed lower polyphenol contents (160.40 ± 14.36 mg GAE/g DE) compared to 

the rest of the cultivars. The findings of phenolic content reported a highly significant variation (p<0.001) according to the 

variety. 

The results are much higher than those reported by Salah et al. (2012) on Gerboui variety from Tunis (142.21 ± 3.53 mg 

GAE/g DE) and da Rosa et al. (2019) on Arbequina cultivar (from Brazil) ranging from 98.14 to 115.75 mg GAE/g DM. 

Phenols play a crucial role as essential constituents in plants. The strong positive correlation between total phenols and the 

antioxidant activity observed in many plant species can be attributed to the scavenging ability of their hydroxyl groups, as 

highlighted by Vinson et al. in 1998. Additionally, the efficacy of phenolic compounds as effective hydrogen donors further 

underscores their role as potent antioxidants, as reported by Yen et al. in 1993. 

5.3. Total flavonoid content 

Flavonoids constitute a highly varied category of phenolic compounds found in olive leaves (Oliveira et al, 2021). Derived 

from plants, flavonoids exhibit robust antioxidant, antimicrobial, and anti-hyperglycemic properties owing to their capability 

to neutralize free radicals, combat various bacterial strains, and hinder starch-digesting enzymes (Aron & Kennedy, 2008).  

According to the results figure (2B), the flavonoid contents of ethanolic extracts of studied varieties exhibited very 

significantly (P< 0.01) variation according to the variety, averaging from 125.73 ± 3.34 to 242.5 ± 4.32 mg QE/g DE, in 

Aguenaou and Aghenfas cultivars respectively. In comparison, the literature reported lower flavonoid contents in Brazilian 

(19.4 ± 1.3 mg QE/g DW) (Lins et al., 2018) and Tunisian olive leaves (Sifaoui et al., 2014) (19.25 ± 0.07 to 35.16 ± 0.00 

QE/g DE). 
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Figure 2: Polyphenols (A), flavonoids (B), of Algerian olive leaves extracts (Olea europaea L.) from nine cultivars. The 

results are reported per 1 g of extract and are presented as mean± SD (n=3). Columns marked with different letters are 

statistically different (p < 0.05). DE: dry extract, GAE: Gallic acid equivalents, CE: Catechin equivalent. 

5.4. Antioxidant activity 

The assessment of antioxidant activity was conducted through three widely employed assays: total antioxidant capacity 

(TAC), free radical DPPH, and reducing power tests (Mokrani & Madani, 2016). These methods rely on the capacity of 

antioxidants to neutralize free radicals (Marc et al, 2004). 

5.4.1. DPPH scavenging activity  

The DPPH model offers a quicker assessment of antioxidant activity compared to alternative methods. According to the DPPH 

scavenging activity presented in figure (3A), the ethanolic extract of Abani variety represented the most active extract with 

an IC50 of about 46.67 ± 1.58 μg /ml and it is significantly (P < 0.05) higher than values found in other olive leaf cultivars. 

On the other hand, the IC50 of the ethanolic extract of the Aghenfas variety (84.67 ± 1.75 μg/ml) was significantly (P < 0.05) 

lower than those found for the other extracts tested. However, the order of reactivity of the rest cultivars in ascending order: 

Longue de Miliana< Aguenaou< Hamra< Ferkani < Bouchouk Lafayette < Aimel < Limli. 

Furthermore, all extracts tested exhibited lower antioxidant activity than, ascorbic acid (11.23± 2.65 μg /ml) and BHT (IC50 

= 15.28 ± 2.65 μg /ml). 
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A comparison of our findings with those documented in the literature revealed variations depending on the respective studies. 

The outcomes of our study demonstrated higher antioxidant activity compared to those reported by Abdul et al. (2015). They 

identified IC50 values of 196 mg/l and 82 mg/l using the DPPH method, for aqueous extracts of olive leaves of Frantio and 

Mission, respectively from Pakistan. The high DPPH radical scavenging activity of these cultivars suggests their use in 

diseases arising from free radical attack. 

Moreover, a study by Silva et al. (2010a) examined Brazilian olive varieties, including Arbequina and Koroneiki. The IC50 

values reported for the DPPH assay in their study exhibited variations similar to our results, reinforcing the notion that the 

antioxidant capacity of olive leaf extracts is inherently tied to the specific cultivar under investigation. 

5.4.2. Ferric Reducing Antioxidant Power 

In addition to the widely used DPPH assay, the ferric reducing antioxidant power assay is another important method employed 

to assess the antioxidant capacity of biological samples, including plant extracts such as those from olive leaves. Antioxidants 

can be described as substances in the sample that act as reductants, leading to the reduction of the Fe3+/ferricyanide complex 

to the ferrous form. Consequently, the presence of Fe2+ can be monitored by measuring the formation of Perl’s Prussian blue 

at 700 nm (Chung et al, 2002). As the absorbance increases, the reducing power proportionally rises (Jayaprakasha et al, 

2001) 

Similarly, the examined extracts demonstrate robust antioxidant potency, with A0.5 values ranging from 11.03 ± 1.47 to 44.01 

± 2.93 µg/ml in the following sequence: Abani< Longue de Miliana<Aguenaou<Hamra<Ferkani<Aimel < Limli < Bouchouk 

Lafayette <Aghenfas. There are highly significant differences in reducing power among all ethanolic extracts (p<0.0001). 

The elevated reducing power observed in these extracts serves as an indication of their remarkable antioxidant activity.  

The A0.5 values for the reducing power of ascorbic acid were found to be lower (9.68± 1.65 µg/ml) than those observed for 

the studied ethanolic extracts. In contrast, BHT exhibited higher reducing power (98.38 ± 0.65 µg/ml) (Figure 3B). These 

findings align with those reported by Vladimir-Knezevic et al (2011). A higher absorbance in the reaction mixture signifies 

a greater reductive potential. The reducing capacity of a compound can be a significant indicator of its potential antioxidant 

activity indicating the substantial antioxidant activity of the examined extract (Jayanthiand, 2011). 

Total antioxidant capacity  

The Total Antioxidant Capacity (TAC) assay is a widely used method to evaluate the overall antioxidant potential of a sample. 

This assay quantifies the sample's ability to neutralize free radicals by measuring its capacity to donate electrons (Prior & 

Schaich, ,2005). The principle behind TAC assays often involves the reduction of a colored complex, such as the conversion 

of Mo (VI) to Mo (V) under acidic conditions, leading to the formation of a phosphate Mo (V) complex. This transformation 

is indicative of the sample's total antioxidant capability. 

The results of the phytochemical composition of the various extracts used in this study, as presented in figure (3C), showed a 

wide range of variation depending on variety. However, the order of their reactivity was: Abani> Longue de 

Miliana>Aguenaou>Hamra>Ferkani > Bouchouk Lafayette > Limli > Aimel >Aghenfas. 

By comparing different studied cultivars, a highly significant statistical difference (p<0.0001) was reported among the 

antioxidant activities of various extracts, demonstrating the sensitivity and discriminative power of the TAC assay. 

As observed, Abani ethanolic extract displayed the highest antioxidant capacity (499.70 ± 15.93 mg AAE/g DW), while 

Aghenfas cultivar displayed the lowest (179.50 ± 3.71 mg AAE/g DW). Our results are higher than those recorded by Abdul 

et al (2015).  

The antioxidant activity observed in Olea europaea L. is likely attributed to its polyphenols, flavonoids content. They acte as 

scavengers for various oxidizing species, including superoxide anion (O2•−), hydroxyl radicals, or peroxy radicals. 

Additionally, they serve as quenchers of singlet oxygen, as demonstrated by Das & Ratty in 1986. Many plant constituents 

have demonstrated free radical scavenging or antioxidant activity, as reported by Aruoma & Cuppett in 1997. Phenols, 

considered essential plant constituents, exhibit a highly positive correlation with the antioxidant activity of numerous plant 

species due to the scavenging ability of their hydroxyl groups, as indicated by Vinson et al. in 1998. Furthermore, it has been 
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documented that phenolic compounds function as effective hydrogen donors, underscoring their role as potent antioxidants, 

as highlighted by Yen et al. in 1993. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Free radical scavenging activity by the DPPH assay(A), Reducing power (B), Total antioxidant capacity (C) of 

ethanolic extracts (Olea europaea L.) from nine Algerian olive leaves cultivars. Values are expressed as mean± SD (n=3). 

Columns marked with different letters are statistically different (p < 0.05). 

CONCLUSION 

Based on the above findings, it can be inferred that Algerian olive leaves are abundant in valuable pigments, particularly 

antioxidants such as carotenoids, as well as polyphenolic compounds including flavonoids and condensed tannins. 

Consequently, supplementary assays, including total antioxidant capacity, DPPH free radical scavenging activity, and 

reducing power, have demonstrated the excellent antioxidant properties of the extracts. In conclusion, the data gathered from 

this study substantiates previous research on the bioactive chemical richness of olive leaves. Additional research is necessary 

to pinpoint the precise active components responsible for antioxidant activities, as well as to isolate and identify the 

antimicrobial activity of these compounds. 
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