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Abstract – This work was focused on the 

phytochemical study and antioxidant 

activities of hexane, dichloromethane, 

ethyl acetate, butanol and aqueous extracts, 

from the aerial parts of Achillea maritima. 

The antioxidant activity of Achillea 

maritima extracts was evaluated using the 

two methods DPPH and FIC. The DPPH 

activity revealed that ethyl acetate and 

butanol extracts have an important 

antioxidant activity at 0.12 and 0.06 

mg/mL for the aerial parts of the plant with 

a percentage of inhibition ranging from 

88.29 to 89.72 %, respectively. The results 

obtained showed that the ethyl acetate 

extract exhibited a significantly higher 

ferrous ion chelation activity (83.1%) than 

the other extracts compared to the EDTA 

positive control (100%). Dichloromethane 

and it aqueous extract showed an average 

capacity for chelation of Fe2+ (48.88 % and 

45.81 %, respectively). However, the 

hexane and butanol extracts have a low 

chelating power (9.5% and 11.3%, 

respectively).  

Keywords: Achillea maritima, Organic 

extracts, Antioxidant activities 

Introduction 

The human body has a complex system of 

natural antioxidant defenses which 

counteract the harmful effects of free 

radicals and other oxidants. Free radicals 

are responsible for causing a 

cardiovascular disease (Singh and Jialal, 

2006), cancer (Kinnula and Crapo, 2004), 

neural disorders (Sas et al., 2007), 

Alzheimer’s disease (Smith et al., 2000), 

mild cognitive impairment (Guidi et al., 

2006), Parkinson’s disease (Boltonet al., 

2000), alcohol induced liver disease 

(Arteel, 2003). 

Plants are potential sources of natural 

antioxidants. It produces various anti- 

oxidative compounds to counteract 

reactive oxygen species in order to survive 

(Lu and Foo, 1995). 

The genus Achillea is widespread all over 

the world and many species of this genus 

have been used as traditional herbal 

medicine.  

Among these species, we found Achillea 

maritima (Asteraceae) which is an all-

white-cottony plant found on the sands of 

the Atlantic and Mediterranean coasts.  

Therefore, the aim of this study is to 

evaluate the antioxidative activity of 

Moroccan Asteraceae Achillea maritima 

extracts, using the two methods DPPH and 

FIC.
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Material and methods 

Sampling: Achillea maritima was 

collected at south of El-Jadida city, 

Morocco (33°14’35”N - 8°32’39”W). The 

samples were dried at room temperature, 

desiccated in the open air and protected 

from the sun's rays, then crushed in order 

to increase their surface area and facilitate 

solvent extraction. 

Extraction: The samples of the aerial part 

(200 g) were extracted separately with 

ethanol (500 mL) for 24 h and the 

operation was repeated three times in 

succession. For each part of the plant, the 

organic phases were combined, dried with  

 

 

Na2SO4, filtered and evaporated under 

reduced pressure. The residue obtained for 

was solubilized using (200 mL) of distilled 

water at 100 °C. The mixture was 

transferred to a separatory funnel and left 

at room temperature for cooling, and then 

it was extracted (3x100 mL) with hexane. 

The same operations were carried out, 

increasing the polarity, with the other 

organic solvents namely dichloromethane, 

ethyl acetate and butanol (Figure 1). 

The four organic phases recovered were 

dried with anhydrous Na2SO4, and then 

they are filtered, concentrated under 

reduced pressure. 

 
Figure – 1 Extraction protocol to the aerial part of Achillea maritime 
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Antioxidant activities 
DPPH radical scavenging activity: The 

antioxidant activity each extractof Achillea 

maritimawas established as 

diphenylpicrylhydrazyl (DPPH) free-

radical scavenging according to the 

method described (Blois, 1958) with slight 

modification. DPPH (0.06mM) was 

dissolved in methanol and added to each 

extract (with different concentration). The 

samples were incubated in the dark at 

room temperature for 30 min. After which 

the absorbance was measured at 517 nm 

using a spectrophotometer (UV-Visible 

Metashe 5200 HPC). The results were 

compared to a negative control (all 

reagents except the test extract) and 

positive controls (BHT and ascorbic acid). 

The percentage of DPPH radical 

scavenging was calculated with the 

following equation: DPPH scavenging 

activity (%) = [(Ac-As) /Ac] × 100 where 

Ac is the absorbance of the negative 

control (methanol with DPPH solution) 

and as is the absorbance of the sample. 

Ferrous Ion-Chelating ability: The iron 

ion-chelating activity was determined 

using the method of (Dinis et al. 1994), 

2.75 m of distilled water was added to1.0 

ml of Achillea maritimaextracts (with 

different concentration) after which the 

solution was mixed with 0.05 ml FeCl2 

(2.0 mM), 0.2 ml ferrozine (5.0 mM) and. 

The mixture was shaken vigorously and 

incubated for 10 min. at room temperature 

in the dark. The absorbance of the iron 

ions-ferrozine complex was measured at 

562 nm. The ability of each extracts to 

chelate iron ions was calculated using the 

following equation: Chelating activity (%) 

= [1-(Asample – Ablank) / Acontrol] × 

100% EDTA was used as the positive 

control, FeCl2 solution substituted by 

distilled water was used as a blank, and the 

sample substituted by distilled water was 

used as a negative control. 

 

Results and Discussion 

DPPH radical scavenging activity:TheIn 

vitro scavenging ability of Achillea 

maritima extracts compared to the BHT 

and ascorbic acid are illustrated in Figure 

2. From the obtained results, it was shown 

that ethyl acetate and butanol extracts have 

an important antioxidant activity at 0.12 

and 0.06 mg/mL for the aerial parts of 

Achillea maritima with a percentage of 

inhibition ranging from 88.29 to 89.72 %, 

respectively. The values of EC50 obtained 

in DPPH assay for plant extracts are 

shown together with that of BHT (Table 

1). The butanol extracts exhibited the 

highest radical scavenging activity with 

low EC50 value (0.06 mg/ml) followed by 

the acetate extract (EC50 = 0.1 mg/mL). 

The difference in the radical scavenging 

activity of Achillea maritima could be 

associated with the nature of theirphenolic 

compounds. Accordingly, the strong 

antioxidant property of ethyl acetate and 

butanol extracts would be associated with 

their phenols, including the flavonoids 

which are responsible for their antioxidant 

effects and also to their free radical 

scavenging abilities (Zhang and Björn, 

2009).  
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Figure – 2DPPH radical-scavenging activity of hexane (H), dichloromethane (CH2Cl2), ethyl acetate (AcOET), 

butanol (ButOH) and aqueous (Aq Ext) extracts from aerial part of Achillea maritima at0.12 mg/mL. 

 
Table – 1DPPH radical scavenging activity (expressed as efficient concentration, EC50) for Achillea 

maritima compared to the BHT. 
Extract DPPH scavenging activity (EC50, mg/ml) 

H 16.110 

CH2Cl2 1.652 

AcOET 0.100 

ButOH  0.060 

Aq 0.370 

BHT 0.383 

 

Ferrous Ion-Chelating activity (FIC) 

The five organic extracts from aerial part 

of Achillea maritima were tested for their 

ferrous ion chelating activities. The 

obtained results showed interesting ferrous 

ion-chelating ability. Thus, ethyl acetate 

extract exhibited a significantly higher 

ferrous ion chelation activity (83.1%) with 

the EC50 value of 0.03 mg/mL (Table 2) 

than the other extracts compared to the 

EDTA positive control (100%). While for 

the dichloromethane and aqueous extracts 

showed an average capacity for chelation 

of Fe2+ (48.88 % and 45.81 %, 

respectively). However, the hexane and 

butanol extracts have a low chelating 

power (9.5% and 11.3%, 

respectively)(Figure 3). It was reported 

that chelating agents are effective as 

secondary antioxidants because they 

reduce the redox potential, thereby 

stabilizing the oxidized form of the metal 

ion(Gordon, 1990). According to 

(Movahedian et al., 2016), the antioxidant 

properties of phenolic compounds can be 

mediated by chelating trace metals 

involved in free radical production. 
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Extracts 

 
Figure - 3 Ferrous ion chelating activity of hexane (H), dichloromethane (CH2Cl2), ethyl acetate (AcOET), 

butanol (ButOH) and aqueous (Aq Ext) extracts from aerial part of Achillea maritima at0.25 mg/mL 

 
Table – 2 Fe2+ chelating ability (expressed as efficient concentration, EC50) for Achillea maritima 

Extract Fe2+ chelating ability (EC50, mg/ml) 

H 2.545 

CH2Cl2 0.283 

AcOET 0.033 

ButOH 1.152 

Aq 0.243 

BHT 2.545 

 

Conclusion 

In this study, five organic extracts (hexane, 

dichloromethane, ethyl acetate, butanol 

and aqueous) from aerial parts of Achillea 

maritima, collected from the Atlantic 

coasts of Morocco, were tested for their 

potential antioxidantactivities. The 

antioxidant activities showed that ethyl 

acetate and butanol extracts have an 

important antioxidant activity at 0.12 and 

0.06 mg/mL for the aerial parts of Achillea 

maritima with a percentage of 

inhibitionranging 

 

 

from 88.29 to 89.72 %, respectively. 

However, ethyl acetate extract exhibited a 

significantly higher ferrous ion chelation 

activity (83.1%) with the EC50 value of 

0.03 mg/mL.  
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