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Abstract 

Urtica dioica L is a spontaneous herb that is used in traditional medicine in Algeria. Numerous studies confirm the 
important pharmacological properties. Our study includes the evaluation of the antioxidant activity of the bioactive 
components of Urtica dioica L. The objective of our study is to highlight the importance of this plant which could be used 
in herbal medicine to fight against certain types of cancer. The antioxidant activity is evaluated by the 2, 2-diphenyl-1-
picryl hydrazyl (DPPH) trapping method. The results obtained show us that the leaves of Urtica dioica L. have a high 
antioxidant activity with IC50 of 0.4 milligram / milliliter. 
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1. Introduction

Urtica dioica L is a spontaneous herb that is used in traditional medicine in Algeria. Numerous studies confirm the 
important pharmacological properties. Our study includes the evaluation of the antioxidant activity of the bioactive 
components of Urtica dioica L. The leaves of this plant are rich in proteins and carbohydrates [1]. Among the phenolic 
compounds contained in nettle leaves are chlorogenic acid (trans-5-O-caffeylquinic), ferulic acid and 2-O-caffeylmalic 
acid [2]. We also note the presence of carotenoids, the amount of which varies according to the maturity of the leaf as 
well as the presence of α-linolenic acid, which is the predominant fatty acid in mature leaves) [3].  

The objective of our study is to highlight the importance of the therapeutic use of this which could be used as herbal 
medicine against some types of cancers. The evaluation method that we recommended is that of the reduction of the 
free radical 2, 2-diphenyl-1-picryl hydrazyl (DPPH) by an antioxidant (anti-free radical), followed by UV-Visible 
spectrometry, by measuring the decrease in l absorbance. In the   presence of free radical scavengers, DPPH of purple 
color is reduced to 2.2 Diphenyl 1 picryl hydrazine of yellow color [4].  

2. Material and methods

2.1. Plant material  

In order to carry out our study, we harvested Urtica dioica L in eastern Algeria, in the outer harbor region in the eastern 
Algeria. The freshly harvested leaves are dried in the shade in a dry, ventilated place for two weeks. 
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2.2. Preparation of aqueous extracts 

We put 10 gram of the studied parts (the leaves) in 100 ml of distilled water in an Erlenmeyer flask in a double boiler 
or on a hot plate at t ° = 200 C ° for 20 min. Once the extract is ready, we filtered twice with filter paper, we centrifuged 
the decoction for 5 min at 2000 gram. The storage of the recovered supernatant was in sterile vice tubes in the 
refrigerator (4-6 ° C) to avoid any risk of degradation of the extracts due to the action of air. 

2.3. DPPH test protocol 

In order to determine the antioxidant power of the extracts of the leaves and root of Urtica dioica L, we used the DPPH 
trapping method (2, 2 DiPhenyl-1-Picryl-Hydrazyle). 

2.3.1. Preparation of the dilution of DPPH 

We prepared the DPPH solution by dissolving 2 milligram (mg) of DPPH in 50 milliliter (ml) of methanol. The 
preparation must be done at least 2 hours in advance for a good solubilization. 

2.3.2. Preparation of dilutions of the extract of the leaves of Urtica dioica in methanol 

We have prepared the dilutions of our extract at different concentrations: 0.1 mg/ml, 0.2 mg/ml, 0.4 mg/ml, 0.8 mg/ml, 
1.6 mg/ml, 2.5 mg/ml, and 10 mg/ml (Table 1). 

SS: Stock Solution. 

DS: Diluted Solution 

µl: microliter 

Table 1 Dilutions of the extract of the leaves of Urtica dioica L in methanol 

Solution Concentration mg/ml Preparing for dilution 

SS 100 mg/ml  

DS 1     0.1     1 µl SS    + 999 µl methanol 

DS 2     0.2     2 µl SS   + 998  µl methanol 

DS 3     0.4     4 µl SS   + 996  µl methanol 

DS 4     0.8     8 µl SS   + 992  µl methanol 

DS 5     1.6   16 µl SS   + 984  µl methanol 

DS 6     2.5   25 µl SS   + 975  µl methanol 

DS 7   10 100 µl SS   + 900  µl methanol 

3. Results and discussion 

After preparing the dilutions of the extracts in methanol, we took 25 µl of each extract which we put in a tank and added 
975 μl of the DPPH solution. The reaction mixture is immediately stirred before being placed in the dark for 60 minutes 
at room temperature. The absorbance of the reaction medium was measured at 517 nanometer (nm) using a 
spectrophotometer against a negative control (containing methanol instead of the extract). 

3.1. DPPH radical reduction results 

After adding the DPPH solution to our various dilutions, we stirred the reaction mixture immediately before being 
placed for 60 min in the dark and at room temperature in the laboratory. The results obtained are as follows: According 
to the preliminary result, the reaction of the DPPH solution with dilutions of the extract of the leaves of Urtica dioica L   
is positive. We observe the change in the purple color of the DPPH solution in yellow color, this indicates that the DPPH  
is reduced to 2.2 Diphenyl 1 picryl hydrazine by the presence of free radical scavengers in the extract of Urtica dioica L.   
This reduction capacity is determined by a decrease in absorbance induced by anti-free radicals (Figure 1).  
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Figure 1 Reaction of the DPPH solution with dilutions of the extract of the leaves of Urtica dioica L. 

3.2. Expression of absorbance results by spectrophotometer 

To properly assess the antioxidant activity of the extract prepared from nettle leaves, we carried out the absorbance 
measurement at 517 nm using a reaction mixture spectrophotometer obtained after 1 hour of rest. This test is carried 
out with a negative control which contains only the methanoic solution of DPPH (975 μl DPPH solution + 25 μl 
methanol). The percentage of inhibition (I %) of the DPPH radical by our extract is calculated as according to the 
formula: 

I % = [(A1 -A 2) /A1] x 100. 

A1: Absorbance in the absence of the extract = negative control (inhibitor) 

A 2: Absorbance in the presence of the extract 

The IC50 (50 % Inhibition Concentration) is the concentration of the tested sample necessary to reduce 50 % of the 
DPPH radical. The IC50 are calculated graphically by percentages of inhibition as a function of the different 
concentrations of the extracts tested. The results we have obtained are expressed in relation to those obtained for 
ascorbic acid which represents the reference antioxidant (Figure 2). 

 

Figure 2 Curve representing the activity of ascorbic acid (reference antioxidant). 
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The results obtained from the aqueous extract tested from the leaves of Urtica dioica L show that the percentage of 
inhibition is greater than 90% at a concentration of the order of 2 mg/ml. There is total inhibition of the extract tested 
at a concentration of the order of 2.5 mg/ml. The aqueous extract of nettle leaves has a high antioxidant power with IC50 
is 0.4 mg/ml, relatively slightly low but remains close to that of ascorbic acid, the value of which is around 0.134 mg/ml 
(Figure 3). 

 

Figure 3 Courbe représentatif de l’activité d’extrait des feuilles d’Urtica dioica L. 

« Güler [5] have obtained similar results on two types of maceration (aqueous and acid) of leaves Urtica dioica leaves 
from Turkey, with IC50   similar to ours: 0.30 and 0.37 mg/ml respectively for the aqueous and acid maceration of this 
plant ». Dall’Acqua and al [6] obtained slightly different results from ours since, on the methanolic extract of Urtica 
dioica leaves from Italy, recorded the weakest activity with respect to the DPPH radical with IC50 of 419 µg / ml 
compared to the other extracts from the same region». 

4. Conclusion 

The antioxidant activity tested in the aqueous extract of leaves of Urtica dioica L was carried out by the DPPH trapping 
method. From the results obtained, we can conclude that the leaves of Urtica dioica L have significant antioxidant 
activity. This antioxidant property should give this plant a place in herbal medicine, especially against certain forms of 
cancer.  
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