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ABSTRACT   

Lavender has long been believed to offer various therapeutic and curative 

benefits, such as promoting relaxation and addressing conditions like 

parasitic infections, burns, insect bites, and muscle spasms. In this study, 

the aerial parts of the plant, collected during its flowering phase, were 

extracted using 85% methanol over a period of three days. The resulting 

suspension was then filtered through a Büchner funnel, and the methanol 

was evaporated under reduced pressure using a rotary evaporator, yielding a 

crude methanol extract (ME). This extract was subsequently partitioned 

with hexane, chloroform, and ethyl acetate, followed by evaporation to 

dryness under reduced pressure, to obtain hexane (HE), chloroform (CHE), 

ethyl acetate (EAE), and remaining aqueous (AqE) extracts. The total 

phenolic and flavonoid content of each extract was then assessed. The 

antioxidant properties of these extracts were evaluated through three in vitro 

assays: ABTS radical scavenging activity, reducing power, and hydrogen 

peroxide scavenging. Results showed that all extracts were rich in phenolic 

compounds, with values ranging from 55.85 to 104 mg gallic acid 

equivalents per gram of dry extract. Flavonoid levels varied from 12.36 to 

32.65 mg quercetin equivalents per gram of dry extract. Notably, the ethyl 

acetate extract demonstrated the highest radical scavenging activity in the 

ABTS assay (IC50 = 1.45 µg/mL), along with strong reducing power (EC50 

= 23 µg/mL) and hydrogen peroxide scavenging ability (IC50 = 95 µg/mL). 

These findings suggest that lavender is a promising source of natural 

antioxidants. 

Key words: Lavandula stoechas L., ABTS, reducing power, lipid 

peroxidation, polyphenolic compounds 
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1. Introduction 

Plants have held a significant role in human life throughout history. For thousands of years, 

people have relied on various plants available in their environment to treat and manage a wide 

range of diseases. The World Health Organization (WHO) estimates that around 80% of the 

global population still uses traditional herbal preparations as a primary form of healthcare. 

The plant kingdom is an abundant source of diverse bioactive compounds, among which 

secondary metabolites are particularly notable for their therapeutic properties (Benabdallah et 

al., 2020). 

Reactive oxygen species (ROS) is a term encompassing oxygen-derived free radicals, such as 

superoxide anions (O2•−), hydroxyl radicals (HO•), peroxyl (RO2•), alkoxyl (RO•), along 

with oxygen-derived non-radical species like hydrogen peroxide (H2O2) (Mohammed et al., 

2020). 

Antioxidants are compounds that help protect cells from the harmful effects of xenobiotics, 

drugs, carcinogens, and toxic radical reactions, either through direct or indirect mechanisms 

(Akgül et al., 2022). Numerous medicinal plants are rich in antioxidants, including phenolic 

compounds, nitrogen compounds, vitamins, terpenoids, and other endogenous metabolites 

(Kaoudoune et al., 2020; Unal et al., 2022). 

The genus Lavandula includes around 20 species and over 100 varieties, with Lavandula 

stoechas, or wild lavender, known for its aromatic foliage and distinctive bracts crowning the 

flowers. This plant is native to the western Mediterranean region, including countries such as 

Algeria, Tunisia, Italy, France, Spain, Turkey, and India (Boukhatem et al., 2020). Medicinal 

plants like lavender offer valuable herbal resources that are often used to treat various health 

conditions. They are favored for their safety, affordability, effectiveness, minimal side effects, 

and ease of access, making them popular in traditional medicine (Bayrak et al., 2017). 

Lavender oil is particularly noted for its antibacterial, antifungal, carminative, antiflatulence, 

anticholic, sedative, and antidepressant properties (Amira et al., 2012, Ez zoubi et al., 2020; 

Benchikh et al., 2024). Additionally, lavender is believed to aid in pain management and 

reduce tremors (Koulivand et al., 2013). This study thus aims to investigate the polyphenolic 

content and evaluate the in vitro antioxidant activity of the methanolic extract and its fractions 

from L. stoechas, given its significance in traditional medicine. 

2. Materials and Methods 

2.1. Plant material 

The fresh areal parts of Lavandula stoechas L. (L. stoechas) were collected from Setif 

(Northeast of Algeria) in April 2018. The taxonomic identification of the plant was carried by 

Professor Smain Amira, Department of Animal Biology and Physiology, University Setif 1, 

Algeria. A voucher number 107 LS 28/03/15 Set/SA/ was deposed at the laboratory of 

Phytotherapy Applied to Chronic Diseases, Faculty of Nature and Life Sciences, University 

Setif 1, Algeria. The collected plant was dried under shade and grounded into a fine powder 

using an electric mill.  
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2.2. Extraction and fractionation  

The extraction procedure was conducted as described by Benchikh (2017). The plant dried 

powder was extracted with methanol (85%) at room temperature for 3 days. The resulting 

suspension  was then  filtered and concentrated by evaporation at 50°C and then was 

fractioned by successive washing with different solvents of increasing polarity to obtain the 

following fractions:  methanol extract (ME),  chloroform extract (CHE), ethyl acetate extract 

(EAE)  and the remaining aqueous extract (AqE).The extracts were  stored at 4°C until use.  

2.3. Determination of total phenolic content 

Total phenolic content was assessed by Folin Ciocalteu reagent as described by Li et al 

(2007). An aliquot of 100 µL of a suitable diluted methanolic extract ant its fractions from L. 

stoechas was mixed with 500 µL of Folin Ciocalteu reagent (diluted 10 times). After 4 min, 

400 µL of 7.5% of Na2CO3 solution was added. The final mixture was shaken and incubated 

in dark at room temperature for 90 min and the absorbance of the reaction mixture was 

measured at 760 nm.  The results were expressed as mg of gallic acid equivalent (GAE) per 

gram of dry plant extract. 

2.4. Determination of total flavonoid content 

Total flavonoid content of each extract was determined using aluminum chloride assay 

(Bahorun et al., 1996). Briefly, 1 mL of each tested extract or standard (quercetin) were 

mixed with 1 mL of AlCl3 (2%). After 10 min of incubation, the absorbance against prepared 

blank was measured at 430 nm. The results were expressed as quercetin equivalent per gram 

of dry weight (mg QE/g DW) using a calibration curve of quercetin. 

 

2.5. Antioxidant activities evaluation 

 

2.5.1. ABTS radical cation decolorization assay 

 

The radical scavenging assay against ABTS was measured using the method of Ree et 

al. (1999) with slight modification. The ABTS radical stock solution (7 mM in water) was 

mixed with 2.45 mM potassium persulfate and kept for 12-16 h in the dark at room 

temperature. The solution was then diluted with methanol to give an absorbance of ~0.7 at 

734 nm. Then 50 µL of sample was mixed with 1 mL of ABTS mixture and kept for 30 min at 

room temperature in the dark. The absorbance of reaction mixture was measured at 734 nm. 

Trolox was used as positive control. All determinations were performed in replicates. 

Scavenging capability of test compounds was calculated from the following equation: 

 

% inhibition = [(Absorbance of control – Absorbance of test sample)/Absorbance control] 

x100 

 

To determine the IC50 values, a dose response curve was plotted. IC50 is defined as the 

concentration sufficient to obtain 50% of a maximum scavenging capacity. 
 

2.5.2. Reducing power 
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The reducing powers of the extracts from L. stoechas areal parts and BHT were determined 

according to the method described by Chung et al. (2005). A volume of  0.1 mL aliquot of 

each extract or BHT were mixed with an equal volume of 0.2 M phosphate buffer (pH 6.6) 

and 1% potassium ferricyanide, and then incubated at 50°C for 20 min. 0.25 mL of 1% 

trichloroacetic acid was added to the mixture to stop the reaction, and then the mixture was 

centrifuged at 2790g for 10 min. The supernatant (250 µL) was mixed with 250 µL distilled 

water and 0.1% FeCl3 (500 µL) and then the absorbance was measured at 700 nm. The 

reducing powers of the tested samples increased with the absorbance values. 

 
 

2.5.3. Hydrogen peroxide-scavenging activity 

The ability of L. stoechas extracts to scavenge H2O2 was determined according to the method 

of Ruch et al. (1989). A solution of H2O2 (40 mM) was prepared in Na2HPO4–NaH2PO4 

buffer solution (pH = 7.4, 0.1 mol/L). H2O2 concentration was determined 

spectrophotometrically from absorption at 230 nm. Different concentrations of samples in 

distilled water were added to a H2O2 solution (0.6 mL). Absorbance of H2O2 at 230 nm was 

determined after 10 min against a blank solution containing phosphate buffer without H2O2. 

The activity of all samples to scavenge H2O2 was calculated using the following equation: 

Scavenging effect (%) = (1 − Abs of sample 230 nm/Abs of control 230 nm) × 100. 

3. Results 

3.1. Polyphenol contents 

The total phenolics and flavonoids contents among the different extracts of L. stoechas L. 

areal parts extracts are presented in table 1. All extracts were rich in total phenols and varied 

between 55.85 ± 1.77 to 104 ± 1.89 mg EGA/g of dry extract. The flavonoid content of the 

extracts varied between 12.36 and 32.65 mg QE/g of dry extract. 

 

Table 1: Total phenolics and flavonoids contents of L. stoechas L. extracts 

Extract Total phenolic content (µg 

GAE/mg DW)  

 

Total flavonoids content 

(µg QE/mg DW)  

 

ME 88.33±1.85 21.19±1.26 

CHE 55.85±1.77 12.36±0.48 

EAE 104.07±1.89 32.65±0.27 

AqE 97.59±0.73 19.47±0.63 

 

 

 

 

3.2. Antioxidant activities 
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3.2.1. ABTS radical cation decolorization assay 

 

The present results show also that EAE extract exhibited the highest antioxidant activity 

(IC50=1.45 µg/mL), followed by AqE (IC50=7.57 µg/mL), ME (IC50=10.8 µg/mL) then CHE 

(IC50=16.75 µg/mL). EAE showed higher activity than Trolox as standard (IC50=3.17 µg/mL) 

as standard (Figure 1).  
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Figure 1. ABTS free radical scavenging activity of different L. stoechas extracts. ME: methanol 

extract, CHE: chloroform extract, EAE: ethyl acetate extract, AqE: aqueous extract, BHT: Butylated 

hydroxytoluene. Data were presented as IC50 means ± SD (n=3). ****(p < 0.0001); ***(p < 0.001) 

compared to Trolox as standard. 

 

3.2.2. Reducing power 

 

The present results show also that EAE extract exhibited the highest antioxidant activity 

(EC50= 0.023 mg/mL), followed by AqE (EC50=0.087 mg/mL), ME (EC50=0.109 mg/mL) 

then CHE (EC50=0.697 mg/mL). EAE showed higher activity than BHT as standard 

(EC50=0.074 mg/mL) as standard (Figure 2). 
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Figure 2: Reducing power of different L. stoechas extracts.  ME: methanol extract, CHE: chloroform 

extract, EAE: ethyl acetate extract, AqE: aqueous extract, BHT: butylated hydroxytoluene. Data were 

presented as IC50 means ± SD (n=3). ****(p < 0.0001); *(p < 0.05)   compared to BHT as standard. 

 

3.2.3. Hydrogen peroxide scavenging activity 

The present results show also that EAE extract exhibited the highest antioxidant activity 

(IC50=50.95 µg/mL)), followed by AqE (IC50=70.21 µg/mL), CHE (IC50=81.98 µg/mL) then 

ME (IC50=88.09 mg/mL). All the results were significantly different from BHT (IC50=3 

µg/ml) as standard (Figure 3).  
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Figure 3: Hydrogen peroxide scavenging activity of different L. stoechas extracts. ME: methanol 

extract, CHE: chloroform extract, EAE: ethyl acetate extract, AqE: aqueous extract, BHT: Butylated 

hydroxytoluene. Data were presented as IC50 means± SD (n=3). (****P ≤ 0.0001) vs BHT as standard. 
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Discussion 

The extracts of L. stoechas were analysed for their total polyphenol and flavonoid contents, 

revealing significant polyphenol concentrations, with the highest levels found in the ethyl 

acetate extract (EAE). These findings surpass those from previous studies by Algieri et al. 

(2016) and Guesmi et al. (2017), which focused on the methanolic extract. The current results 

align with Ceylana et al. (2015) for methanolic extract analysis. According to Amira et al. 

(2023), polar solvents are particularly effective for extracting polyphenols and flavonoids, 

likely due to increased polarity in flavonoids as they form glycoside conjugates with hydroxyl 

groups, enhancing solubility in such solvents. The choice of extraction solvent plays a crucial 

role in accurately isolating botanical compounds from plant material (Ounis et al., 2023). 

Polyphenolic compounds are abundant in the plant and primarily contribute to its potent 

antioxidant activity. Consequently, the antioxidant properties of the plant extracts were 

assessed through three complementary methods: ABTS radical cation decolorization, 

reducing power, and H2O2 and β-carotene bleaching assays, providing a comprehensive 

evaluation of the extracts' antioxidant potential. 

The ABTS assay evaluates the reduction in absorbance of the ABTS radical cation (2,2'-

azino-bis (3-ethylbenzothiazoline-6-sulfonate), or ABTS+) when it encounters an antioxidant. 

The ability to scavenge the ABTS radical reflects the extract’s capacity to act as an electron or 

hydrogen donor in free radical reactions (Benchikh et al., 2022b). In this study, the L. 

stoechas extracts demonstrated a notably strong ABTS+ radical scavenging activity, 

surpassing the performance observed in the reducing power and hydrogen peroxide assays. 

This suggests that L. stoechas extracts exhibit significant potential for scavenging ABTS 

radicals effectively. 

The reducing power assay is commonly used to assess the capability of natural antioxidants to 

donate electrons or hydrogen atoms. In this assay, antioxidant reductants in the extracts 

reduce the Fe³⁺/ferricyanide complex to its ferrous form, monitored by measuring the 

formation of Perl’s Prussian blue at a wavelength of 700 nm (Ounis et al., 2023). The 

composition of phenolic compounds, particularly those with multiple hydroxyl groups, 

contributes to variations in antioxidant activity. These hydroxyl groups are largely responsible 

for the potent antioxidant effects. Additionally, factors such as extraction method, 

temperature, solvent polarity, concentration, and time can influence antioxidant activity 

(Amira et al., 2020). This study's findings revealed a dose-dependent increase in reducing 

capacity across different extracts, with the EAE fraction showing the highest scavenging 

activity. This enhanced activity may be attributed to the EAE fraction's high phenolic acid 

(104.07±1.89 mg GAE/kg DW) and flavonoid content (32.65±0.27 mg QE/kg DW) compared 

to other fractions. 

Hydrogen peroxide is a mild oxidizing agent known for its ability to inactivate enzymes by 

oxidizing essential thiol (SH-) groups. It can easily cross cell membranes, where it reacts with 

Fe²⁺ and Cu²⁺ ions to produce hydroxyl radicals, which can be detrimental to cellular 

structures. Therefore, cells benefit from controlling the accumulation of hydrogen peroxide to 

avoid potential damage (Benchikh et al., 2018). In this study, the ability of L. stoechas 
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extracts to inhibit H₂O₂ increased proportionally with their concentration. This scavenging 

activity is likely due to the presence of phenolic compounds in the extracts, which readily 

donate electrons to neutralize hydroxyl radicals. Comparisons with existing literature on these 

specific antioxidant assays are challenging, as studies investigating the antioxidant potential 

of L. stoechas fractions are limited and difficult to locate. 

Conclusion 
Lavandula stoechas L. methanol extract and its fractions are rich in polyphenols and 

flavonoids. They have significant antioxidant and free radical scavenging activities in 

different in vitro assay systems. However, whether these compounds work singularly or in 

synergy with other constituents deserve further investigations. These findings give strong 

support for expanding the investigations of L. stoechas for utilization in food and cosmetic 

industries as well as in traditional folk medicine. 
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