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ABSTRACT 
MediterraneanLavandula species are usually used in traditional medicine. The objectif of this study is to determine the effect of time 

extraction using maceration and decoction on the antioxidant activity of Lavandulastoicha, Lavandulamultifidaand 

Lavanduladentatafrom the western of Algeria. Extraction of leaves was doing in three interval of time 15, 30 and 45 minute. The 

antioxidant activity was evaluated using 2,2-diphenyl-1-picrylhydrazyl radical scavenging method. The results are treated 

statistically using Kruskal-Wallis test and U Mann-Whitney test Results showed that no significant difference was found between 

maceration and decoction for tree Lavendula species: L.Stoeicha(p=0.394), L.Dentata(p=0.132) and L.Multifida(p=0.240).However, 

extraction time was statistically different for above species: L.Stoeicha(p=0.025), especially between 15 and 30 min (p=0.019) and 

between 15 and 45 min (p=0.019); L.Dentata(p=0.132)between15 and 45 min (p=0,006); Finally, L.Multifida(p=0.240), between15 

and 45 min (p=0,006).Although, highest antioxidant activity wasthat L.Stoeicha ( 40%) for decoction in the interval of 15min  
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INTRODUCTION 

 
Medicinal plants are largely used by Algerian rural population (Dif et al, 2015). Recent trends in medicinal 

plant studies show that there has been an appreciable increase in research activity in the area of bioactivity of 
natural products. For example, between 1981 and 2002, 5% of the 1,031 new chemical entities approved as 
drugs by the U. S. Food and Drug Administration were natural products, and another 23% were natural product-
derived molecules (Clardy and Walsh,2004; Adeyemi etal,2015, Difet al, 2015, Elmahi et al, 2016, Benchohera 
et al, 2016) 

The genus Lavandula L. (Lamiaceae) includes over 34 species, self-sown in the Mediterranean basin. 
Lavandulaangustifolia Mill. (Lavender), LavandulalatifoliaMedik., Lavandulafragrans L. (L. angustifolia _L. 
latifolia), Lavandulastoechas L. and LavandulaMultifidaL., are the most used in traditional medicine and in 
pharmaceutical and cosmetic industries (Cavanagh et al, 2002) 

Lavenders are small aromatic shrubs cultivated worldwide for their essential oils- a blend of mono- and 
sesquiterpenoid alcohols, esters, oxides, and ketones - which are extensively utilized in cosmetics, hygiene 
products and alternative medications. Approximately 50-60 monoterpenes have been placed in different 
lavender varieties, although but a few predominate the characteristic EO of a given species (Upson et al.,2004). 
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Phytochemicals analysis of Algerian Lavandulagendre are largely studied by dif et al, 2015, the aim of this 
work is to determine the effect of time extraction using maceration and decoction on the antioxidant activity of 
Lavandulastoicha, Lavandulamultifidaand Lavanduladentate from the western of Algeria. 

 
MATERIAL AND METHODS 

 
Sampling: 

Leaves plant from deferent species of lavendula (L. dentate, L. stoechas, L. Multifida) are collected in 
December 2014 from Benisafregion. An herbaceous of each plant was establishedand conserved in laboratory of 
plant chemistry (department of environment, university of DjilaliLiabes) leaves are stocked in isolated  
 
Extraction: 

Leaves of Lavendula stoeichadentate etMultifidawereextracted by maceration (23°C) and decoction (50°C) 
in different times intervals (15 min, 30min, 45 min) using water solvent. 

DPPH method (Dif et al, 2015) 
The hydrogen atom's donation ability of chemical compounds in the leaves and stems was measured on the 

basis to scavenge the 2,2-diphenyl-1-picrylhydrazil free radical. Fifty microliter of various concentrations of the 
extracts in methanol were added to 1,950 ml of a 0.025 g/l methanol solution DPPH. After about a 30 min in the 
incubation period at room temperature, the absorbance was read against a blank at 515 nm. DPPH free radical 
scavenging activity in percentage (%) was calculated using the following formula: 

DPPH scavenging activity (%) = (A blank- A sample/A blank) X 100 
Where A blank is the absorbance of the control reaction (containing all reagents except the test compound), 

A sample is the absorbance of the test compound. Extract concentration providing 50% inhibition (EC50) was 
calculated from the graph plotted of inhibition percentage against extract concentrations. The ascorbic acid 
methanol solution was used as positive control. 
 
Statistical analysis: 

All data collected from extraction experiments were analysed using Statistical Analysis System 
(STATISTICA version 10, StatSoft. Inc. 2011. Tulsa, USA). p<0.05 was regarded as significant and p<0.001 as 
very significant.Antioxydante activity was compared using Kruskal-Wallis test and U Mann-Whitney test. 
 
Results: 

Figure 1 shows results of DPPH inhibition of different extract. L. Stoicha leaves decoction for the interval 
of time of 30 inhibit the smallest percentage of DPPH whereas the same plant inhibits the highest percentage of 
DPPH using decoction for 15 min. 

For L multifida, leaves extracts inhibit with high value of percentage using maceration 45 min and the 
smallest value is estimated using decoction for 15 min. 

For L dentata, leaves extract inhibits with high value using decoction for 45 min and the smallest value 
isestimated using the same method but in the interval of 15 min. 

Statistical analysis (table 1)using using Kruskal Wallis test and U Man Witney test. Highlight the results 
below; 

For L multifidaleaves extract, there is no the significant difference according to temperature of extraction 
(p=0,240) and there is a significant difference of the antioxidant activity according to time extraction (p=0,018), 
and more specifically between 15 and 45 min (p=0,006). 

For L dentataleaves extract, there is no the significant difference of the antioxidant activity according to 
temperature (p=0,132). Whereas there is significant difference of the antioxidant activity according to the time 
extraction (p=0,018), and more specifically between 15 and 45 min (p=0,006). 

For L stoicha leaves extract, there is no the significant difference of the antioxidant activity according to 
temperature (p=0,394). In other hand there is a significant difference of the antioxidant activity according to 
time extraction (p=0,025), and more specifically between 15 and 30 min (p=0,019) and between 15 and 45 
(p=0,019). 

Farther more, results showed that antioxidant activity, for L multifida and L dentata, was strongly and 
positively correlated with time (r=0.810, p<0.001; r=0.862, p<0.001 respectively) and slightly and negatively 
correlated (r=-0.691, p=0.013)for L stoica, while no significant correlation was found with temperature for all 
species. 

 
Discussion: 

Due to temperature increasing, the active ingredients in the sources may be decomposed. All the plants and 
fruits contain antioxidants such as ascorbic acid, which is the vital compound to maintain the nutrient content. 
So it is essential to control the extraction temperature. 
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The role of antioxidants is their interaction with oxidative stable free radicals. The stable free radical DPPH 
was widely used for the determination of antioxidant activity with decolorizing its color. The degree of 
discoloration indicated the scavenging potentials of the sample antioxidant. 

The extraction of phenol compounds is depended by various parameters such as temperature, time of 
extraction and solvent polarity (Hossain et al.,2013). Selection of the most appropriate conditions and solvents 
are required for the extraction of the highest amount of total phenols compounds. Almost all phenol compounds 
are considered as bioactive compounds and they are widely present in all parts of the plant (Dif et al, 2015) 

The extraction of antioxidant from the plant sources depend on number of factors like Temperature, Time, 
solubility of the phenolic acids present, the interaction of these substances with other plant compounds which 
consequently could lead to development of newer complexes that may be soluble or insoluble in a given solvent. 
Therefore, it is quite difficult to develop a standard extraction method that would be suitable for all parameters 
(Dif et al, 2015) 
 
Conclusion: 

The antioxidant results of the present investigation can be concluded that The effect of temperature and 
time extraction process has a significant role on the antioxidant activity from different species of 
Lavndulagender. However, farther research work is needed to determine the optimization of other 
biologicalactivities such as antimicrobial activity. 
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