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Helichrysum is a well-known species in the Astéracées family. It contains many 
species, including Helichrysum arenarium L, which is used in traditional medicine 
because of its active compounds. The aim of this study is to evaluate the 
antioxidant activity of the aqueous and ethanolic extracts of Helichrysum 
arenarium L, the results showed that the total polyphenolic content of the 
ethanolic extract was 224.39±7.71 μg GAE/mg extract and flavonoids was 
28.4±2.343 μg QE/mg extract. The total polyphenolic content of the aqueous 
extract was 211.81±20.43 μg GAE/mg extract and flavonoids were 26.64±0.36 μg 
QE/mg extract. The antioxidant activity was determined in vitro using two 
methodes: DPPH free radical scavenging and ß-Caroténe linoleic acid. In the DPPH 
assay, ethanolic extract showed the highest scavenging capacity (IC50 = 0.036 ± 
0.000 mg/ml), followed by aqueous extract with IC50 of 0.065± 0.000 mg/ml. 
While the ß-Caroténe /linoleic acid test showed that the aqueous extract had a 
greater activity compared to the ethanolic extract (85.584 ± 13.48℅, 67.049 ± 
8.37℅, respectively). 
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INTRODUCTION 
Oxidative stress can cause a wide range of 
diseases including Alzheimer's and Parkinson's, 
diabetes, cardiovascular disease, rheumatoid 
arthritis, cancer and other diseases [1]. The 
condition is brought by excessive generation of 
free oxygen and nitrogen species or their 
inefficient quenching in the cell. Free oxygen and 
nitrogen species are unstable molecules that are 
present in the environment (exogenous) and 
generated in the body (endogenous) during the 
normal aerobic metabolic processes in the body 
[2]. 
 
For many years, traditional medicinal plants 
have been shown be an alternative source of 
antioxidants potentially for treating diseases in 
tropical and developing countries [3, 4]. A variety 
of phytochemicals from the plant extracts, 
including terpenoids, phenolic acids, lignans, 
tannins flavonoids, quinones, coumarins or 
alkaloids, has been reported for antioxidant 
activity [5, 6].  
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Currently, antioxidants can be obtained 
synthetically and naturally. The synthetic 
antioxidants have restriction for use, as they are 
suspected to be carcinogenic. Therefore, the 
importance of searching for and exploiting 
natural antioxidants has increased greatly in 
present years [7]. 
 
The genus Helichrysum (family Asteraceae) 
commonly used in folk medicine [8]. Helichrysum 
arenarium L. is one of the most widely consumed 
plants among different species of the genus 
Helichrysum [9]. Helichrysum arenarium has long 
been used in traditional medicine as an herbal 
tea for the treatment of various health-related 
problems such as fever and nervousness, as well 
as gall-bladder and urinary-tract diseases. 
Recently, the World Health Organization (WHO) 
and European Medicines Agency (EMA) have 
officially approved the use of Helichrysum 
arenarium infusions and tinctures for the 
treatment of digestive disorders [9, 10].  
 
MATERIALS AND METHODS 
Chemicals 
Folin-Ciocalteu, aluminum chloride (AlCl3), gallic 
acid, quercetin, 2,2-diphenyl-1-picrylhydrazyl 
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hydrate (DPPH), gallic acid and tween 40 were 
purchased from Sigma Chemical Co. (St. Louis, 
MO). Linoleic acid, β-carotene and butylated 
hydroxytoluene (BHT) were obtained from Fluka 
Chemical Co. (Buchs, Switzerland).  
 
Plant Material 
Helichrysum arenarium was collected from 
Bougaa région, Wilaya of Sétif Northeast of 
Algeria. 
 
Preparation of Plant Extract  
Aqueous Extract  
The aerial parts of plant material were cleaned 
with tap water, dried in the shade at room 
temperature for 2 weeks and ground into 
powder using an electric grinder. The aqueous 
extract was prepared by boiling 100g of 
Helichrysum arenarium powder in distilled water 
for 15 minutes, the resulting mixture was filtered 
using Whatman Filter Paper and then evaporated 
in rotary vacuum evaporator at 45°C. 
 
Ethanolic Extract  
The ethanolic extract was obtained by 
maceration in water/ethanol mixture (20:80) for 
24 h. The resultant extract was filtered through 
Whatman paper and the solvent was removed by 
rotary evaporator under reduced pressure at 
45°C.  
 
Determination of Total Polyphenol Content 
Total phenolic content was determined using 
Folin-Ciocalteu method, according to Li et al [11], 
with slight modifications. A volume of 100 µl of 
the extract was mixed with 500 µl of Folin–
Ciocalteau (diluted 10% in distilled water). After 
4 min, 400 µl of sodium carbonate solution 
Na2CO3 (75 g/l) was added to the mixture, the 
reaction mixture was incubated at room 
temperature for 1h 30 min and the absorbance of 
the mixture was measured at 760 nm, Gallic acid 
(20-140 mg/l) was used as   standard for the 
calibration curve. The total polyphenols content 
was expressed as micrograms of gallic acid 
equivalents (GAE) per milligram of extract. All 
samples were analyzed in three replications. 
 
Determination of Total Flavonoids Contents 
The total flavonoids in plant extracts were 
determined using the aluminum trichloride 
(AlCl3) method [12]. Briefly, 1 ml of 2% AlCl3 in 
methanol was mixed with 1 ml of the extract. 
After 10 min of incubation in dark at room 
temperature the absorbance of the reaction 
mixture was measured at 430 nm. Quercetin (1-

40 mg/l) was used as standard for calibration 
curve and the total flavonoids content were 
expressed as micrograms quercetin equivalents 
(QE) per milligram of extract. 
 
Evaluation of Antioxidant Activity 
DPPH Free Radical-Scavenging Assay 
The free radical scavenging activity of the 
extracts was measured by 2,2- diphenyl-1- 
picrylhydrazyl (DPPH) assay [13]. After dissolving 
the extracts, the solution of DPPH in methanol 
(0.04mg/ mL) was prepared and 1250 µL of this 
solution was added to 50µL of extracts solution 
at different concentration and kept in the dark 
for 30 minutes at room temperature. Then, the 
absorbance of this solution was measured at 
517nm. All tests were performed in triplicate. 
Radical-scavenging activity was calculated using 
the following equation:  
 
Radical scavenging activity (%) = (A blank – Asample 
/ A blank) × 100 
 
Where, 
A blank: Absorbance of the control.  
A sample: Absorbance of extract. 
 
β-carotene/Linoleic Acid Assay 
In this test, the antioxidant capacity of the 
extracts was determined according to the 
method described by Kartal et al. [14]. The β-
carotene solution was prepared by dissolving 0.5 
mg β-carotene in 1 mL of chloroform, one 
milliliter of this solution was pipetted to a flask 
covered with aluminum foil. Then 25 µL of 
linoleic acid and 200 mg of tween 40 were added 
in the foil and the chloroform was evaporated 
using evaporator. After evaporation, 100 mL of 
distilled water saturated with oxygen was added. 
Then 2.5 mL of this mixture were transferred to 
test tubes, and 350 µL of the extracts (2mg/mL 
methanol) were added and the absorbance was 
reading at 490 nm after 1h, 2h, 6h, 24h and 48h 
respectively. The same procedure was repeated 
with butylated hydroxyl toluene (BHT) as a 
positive control and with distilled water and 
methanol as a negative control. The antioxidant 
activity of extracts was calculated using the 
following equation:  
 
AA% = A sample / A BHT × 100. 
 
Where, 
A sample: Absorbance of the Extract.  
A BHT: Absorbance of positive control BHT. 
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Statistical Analyses 
The results are expressed as the mean ± 
standard deviation. One-way analysis of variance 
(ANOVA) was performed to assess differences 
between groups.  
 
RESULTS AND DISCUSSION   
Total Polyphenols and Flavonoids Contents  
Total Polyphenols were estimated using Folin-
Ciocalteau method. Gallic acid was used as the 
standard and the polyphenols content is 
expressed in micrograms of gallic acid 
equivalents per milligrams of extract (μg 
GAE/mgE). Total flavonoids were carried out 
according to the method of aluminum trichloride 
(AlCl3) using quercetin as standard, the 
flavonoid content is expressed in micrograms of 
quercetin equivalent per milligrams of extract 
(μg QE/mgE). The results are recorded in the 
Table 1. The content of total polyphenols 
224.39±7.71 μg GAE/mg extract and flavonoids 
28.4±2.343 μg QE/mg extract    of the ethanolic 
extract is higher than the aqueous extract 
211.81±20.43 and 26.64±0.36 respectively. This 
is due to the different type of solvent which 
affected the yield of total phenols and flavonoids.  
 
Table 1: Total polyphenols and flavonoids 
content of Helichrysum arenarium extracts. 

Extract Polyphenols  Flavonoids 

μg GAE/mg extract  μg QE/mg extract     

AqE 211.81±20.43  26.64±0.36 

EE          224.39±7.71  28.4±2.343 
AqE: aqueous extract, EE: ethanolic extract, GAE: gallic acid 
equivalent, QE: quercetin equivalent. Each value represents 
the mean ± SD (n = 3). 
 
Antioxidant Activity Evaluation 
DPPH Radical Scavenging Activity  
IC50 was calculated for the extracts of 
Helichrysum arenarium L. which is the 
concentration of substrate that causes 50% loss 
of DPPH activity (color) [15], the lower IC50 value 
indicates strong ability of the extract to act as 
DPPH scavenger. The results are presented in 
Table 2, the ethanolic extract exhibited the 
highest anti-free radical activity with IC50 values 
of 0.036±0.000 mg/ml followed by aqueous 
extract with (0.065±0.000 mg/ml). This is due to 
that the extracts possess many effective 
compounds, such as phenolic compounds, which 
include the most prominent antioxidants as 
flavonoids. 
 

These results are similar to those obtained by 
Bektas et al [16], which showed that DPPH radical-
scavenging activity exhibited by methanol 
extract of Helichrysum arenarium was (IC50 = 
0.047 mg/mL). 
 
Table 2:  DPPH scavenging activity of 
Helichrysum arenarium extracts and standards 

Extracts IC50(mg/mL) 

AqE  0.065± 0.000  

EE 0.036 ± 0.000  

Gallic acid 0.001 ± 0.000# 

BHT 0.043 ± 0.003# 
#: μg/ml. Each value represents the mean ± SD (n = 3). 
 
β-carotene/Linoleic Acid Bleaching Assay 
The presence of antioxidants could neutralize 
free radicals derived from linoleic acid and thus 
prevent the oxidation and bleaching of β -
carotene. The results of β-carotene bleaching at 
24 hours in the presence of the extract of 
Helichrysum arenarium and the standard 
antioxidant are shown in Table 3. According to 
these results, it is obvious that the standard and 
the extracts tested inhibit the coupled oxidation 
of the acid linoleic acid and β-carotene compared 
to the negative control, the highest inhibition 
value was for BHT, which used as a control, 
followed by the aqueous extract with an 
antioxidant activity (85.584±13.48℅), and 
ethanolic extract (67.049±8.37). 
 
When compared with the results obtained by 
Bektas et al [16], for a methanolic extract of 
Helichrysum arenarium L. which chowed that the 
inhibition of ß-carotène linoleic acid oxidation 
was estimated at 57%. There is a slight 
difference with ethanolic extract of this study.  
  
Table 3: Antioxidant activities of Helichrysum 
arenarium extracts at 24 hours of incubation 
measured by β-carotene bleaching method 

Extracts Inhibition % 

AqE  85.584 ± 13.48 

EE 67.049 ± 8.37 

BHT 100 ± 3.972 

H2O 30.91 ± 3.864 
Each value represents the mean ± SD (n = 3).       
 
Increased production of reactive 
oxygen/nitrogen species and decreased capacity 
of antioxidant defenses in the body leads to 
oxidative stress [17, 18]. The body has several 
mechanisms to counteract this oxidative stress 



Mounira Merghem / Indian Journal of Novel Drug Delivery 14(1), Jan-Mar, 2022, 47-51 

 50

by producing antioxidants, either naturally 
generated in situ (endogenous antioxidants), or 
externally supplied through foods (exogenous 
antioxidants). The roles of antioxidants are to 
neutralize the excess of free radicals, to protect 
the cells against their toxic effects and to 
contribute to disease prevention [19]. Moreover, 
medicinal plants have been shown to have 
antioxidant activity by virtue of the presence of 
phenolic diterpenes, flavonoids, tannins and 
phenolic acids [20]. Literature surveys indicate 
that the plant phenolics constitute one of the 
major groups of compounds acting as primary 
antioxidants [21]. 
 
According to study of Czinner et al [8], 
Helichrysum arenarium L. plant contains the 
flavonoids, Apigenin, naringenin, kaempferol, 
luteolin , quercetin, caffeic acid  aglycones, and 
naringenin-5-O-glucoside (helichrysin), 
apigenin-7-O-glucoside, kaempferol-3-O-
glucoside (trace), luteolin- 7-O-glucoside, 
quercetin-3-O-glucoside. 
 
CONCLUSION  
This work showed a richness of Helichrysum 
arenarium L. plant in phenolic compounds and 
flavonoids. Moreover, the results obtained 
showed that the extract gives good antioxidant 
activity with free radical scavenging ability and 
excellent inhibitory effect of lipid peroxidation, 
these results suggests that this plant can be used 
as an easily accessible source of natural 
antioxidants. 
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