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Abstract       The white mugwort "Artemisia herba alba" is a medicinal and 
aromatic plant used for a long time in the Algerian traditional medicine. It is 
the best known mugwort in Algeria. Different qualitative and quantitative 
aspects of A .herba alba are the subject of this study. the extraction yield of 
the essential oil of A. herba alba is 0.68%, the  phytochemical screening by 
colour reaction and TLC (Thin Liquid Chromatography) showed the richness 
of this plant in active compounds, namely polyphenols, flavonoids (flavonols 
and flavones), alkaloids, triterpenes, coumarins, quinones and anthracene 
derivatives. White mugwort is a source of substances (essential oil) that have 
remarkable effects on the biological level.   
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A large part of the Algerian territory isituated 

in the steppic zone. This area is characterised by an 
appreciable biological diversity. But regrettably, during 
the last decades, the steppe ecosystems have been 
subjected to a strong degradation trend, which is 
expressed by the reduction of the biological potential 
and the disruption of the ecological and socio-
economic balance. The Artemisia genus is among the 
most important and widely distributed genera of the 
Asteraceae family , composed of 522 small herbs and 
shrubs [18]. Pharmaceutical industries have exploited 
many compounds extracted from different 
wormwoods, such as thujones (A. absinthium), 
artemisinin (A. annua) or verlotorin (A.verlotiorum) 
[6]. Artemisia herba alba (white mugwort) is among 
the 11 spontaneous Artemisia species listed in Algeria, 
commonly called "Chih", growing spontaneously in the 
high plains. It is an essentially foraging plant, Very 
appreciated by the cattle; it presents a characteristic 
odor of thymol oil and a bitter taste, which explains its 
astringent character. It is a plant with a various uses, 
characterized by its richness in essential oil of different 
composition which has led to the definition of several 
chemotypes; its high forage value and its very 
important ecological function against erosion and 
desertification [13]. In Algeria, Chih is a very popular 

medicine that is often used to improve the digestive 
process .In Algeria, Chih is a very popular medicine 
that is often used to improve the digestive process, to 
calm abdominal pains and to treat some liver disorders. 
Its roots are indicated against some nervous disorders 
[5]. A. herba alba showed antidiabetic effect similar to 
that of repaglinide and ordinary insulin [22], It is also 
used as an antiviral [4], an anticancer [16], and diuretic. 
Similarly, some Artemisia species are frequently used 
for the treatment of diseases such as malaria, hepatitis, 
inflammations and infections [25]. In addition, the A. 
herba alba (Aha) essential oil possesses an insecticidal 
properties [26,21] .  In this context, the objective of our 
study is to valorize the extract and essential oil of the 
Artemisia herba alba species via phytochemical, 
physical and chromatographic characterization. 

 
Material and Method 
 
Plant material and sampling station 

The plant Artemisia herba alba was collected 
in the Naama region (eastern Algeria) (Figure. 1), the 
plant identification was carried out in the botanical 
laboratory (Oran University, Algeria). 
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Fig. 1. Geolocation of the Naama region 

 
The leaves were dried in an oven at 45°C, and 

then finely ground to obtain a powder which will be 
used for the extracts preparation. In addition, parts of 
the leaves were cut into small pieces for the essential 
oil preparation. The samples were stored in paper bags 
at room temperature in a dry place, protected from 
humidity and light until use.  
 
Essential oil extraction by hydrodistillation 

The essential oils are extracted by the 
hydrodistillation method. 50 g of dry plant material 
(plant leaves) are introduced into a 1 liter balloon 
impregnated with distilled water, the mixture is heated 
to boiling for 2 to 3 hours; The water vapor produced 
carries away the volatile constituents, which after the 
cooling and condensation in the refrigerant, are 
collected in the receiving container. The EO Aha was 
stored at +4°C in the dark in the presence of anhydrous 
sodium sulphate (Na2SO4). 

The EO yield is calculated by the formula: 
E.H(%)= (M2 /M1) x100 .With : M2 = mass in gr of 
the essential oil; M1= mass in gr of the plant material. 
The EO of our plant was the subject of an organoleptic 
and physicochemical determination (density, refractive 
index, rotatory power and pH). 
 
Extraction by aqueous maceration  

The method of [19] was adopted, which 
consists of macerating (10gr) of the plant powder in 
100 ml of distilled water under magnetic stirring for 24 
hours, and this at room temperature and protected from 
light. The Artemisia herba alba leaves aqueous extract 
(AqEAha) was recuperated after three filtrations of the 
mixture using wattman paper N°1, then vaporised and 
kept at +4°C to be used for the different analyses. 
 
Phytochemical Screening 
Characterisation by colour reaction  

In order to identify the main chemical classes 
of secondary metabolites present in AqEAha ,several 

characterisation reactions are carried out using standard 
procedures as described by [24]. 
Polyphénols 

To 2 ml of Aha extract, one drop of 2% FeCl3 
alcoholic solution was added. The appearance of a 
more or less dark blue-black or green coloration is a 
sign of the polyphenols presence . 
Total tannins   

To a test tube containing 1 ml of Aha, 1 ml of 
a diluted aqueous solution of 1% FeCl3 is added. In the 
presence of tannins, a greenish or blue-blackish 
coloration was developed. 
Catechic tannins  

To 5 ml of Aha is added 1 ml of hydrochloric 
ethanol. The mixture was boiled for 15 minutes. In the 
presence of catechic tannins, a red precipitate soluble 
in amyl alcohol was formed. 
Gallic tannins 

To 30 ml of Aha is added 15 ml of Stiasny's 
reagent. The mixture was boiled in a water bath at 
90°C for 15 minutes, then filtered and saturated with 5 
g of powdered sodium acetate. Then 1 ml of a 1% 
FeCl3 solution was added drop by drop. The presence 
of a precipitate indicates the presence of gallic tannins 
Flavonoids 

To 5 ml of Aha are added 5 ml of hydrochloric 
ethanol, 1 ml of isoamyl alcohol and a few magnesium 
chips.  The appearance of a pinkish-orange (flavones) 
or purplish-pink (flavonones) or red (flavonols, 
flavanonols) coloration in the supernatant layer of 
isoamyl alcohol indicates the presence of a free 
flavonoid (genin). 
Alkaloids 

To 10 g of Aha are added ,50 ml of 10% 
sulphuric acid.  After stirring, the mixture was left to 
macerate for 24 h at room temperature. After filtration, 
1 ml was collected and 5 drops of Mayer's reagent were 
added. The appearance of a precipitate confirms the 
presence of alkaloids. 
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Quinones 
To 1 g of Aha, 10 ml of chloroform were 

added and the mixture was heated for 3 min. After 
filtration, 1 ml of chloroform extract was collected. 
Then added 1 ml of diluted NH4OH and stirred. The 
more or less red coloration indicates the presence of 
free anthraquinones  
 
Characterisation by thin layer chromatography (TLC)   

AqEAha was solubilised with methanol (10 

g/L) and then deposited on a chromatoplate (silica gel 
60 F254, rigid aluminium support, Merck), 1.5 cm 
from the plate lower border. The plate was then 
immersed in an appropriate migration system. 
Migration was stopped when the solvent front reaches 
0.5 cm from the upper plate border. The plate was then 
removed, dried and visualised under UV at 254 and 
365 nm before being revealed by spraying with specific 
reagents (Table 1). 

Table 1 
 Elution and revelation systems for the different secondary metabolites 

Constituents Elution system Revelators 
Terpenoids CHCl3:MeOH:H2O:AcoEt    

  (60/32/7/1, V:V:V:V) 
Vanillin -sulfuric  

Flavonoids  AcoEt:HCOOH:AcOH:H2O     
(100/11/11/26,V :V :V :V) 

Neu reagent 

Coumarins  AcoEt:HCOOH:AcOH:H2O    
 (100/11/11/ 26, V:V :V :V) 

KOH 

Free quinones  AcoEt:MeOH:H2O                      
(100/17/13, V :V :V) 

KOH 

Anthracene 
derivatives 

AcoEt:MeOH: H2O                     
(100/13,5/10, V:V :V) 

KOH 

MeOH : Methanol ; CHCl3 : chloroform ; AcoEt : Ethyle Acetate ; HCOOH : formic acid 
 
Results and Discussions 

 
Yield and organoleptic properties of Aha  essential oil 
EO  

The extraction yield expressed as a percentage 
as well as the organoleptic properties of Aha essential 
oil are shown in (Table 2).  

Table 2  
Organoleptic characteristics and yield of Aha essential oil ( EO) 

Characteristics  Artemisia herba alba EO 

Aspect Clear mobile liquid 
Colour     Uncoloured to light yellow 
Odor Very strong 
Yield 0.65% 

 
The essential oil yield reaches 0.65%, 

comparable yields are obtained in white mugwort 
samples from different regions in Algeria (from 0.2% 
to 0.95%) [10,7]. The same variations in the essential 
oil yield of white mugwort were noted in Spain (0.41% 
to 2.30%) [20].It thus seemed that the Aha EO 
extraction yield is variable depending on the plant's 
geographical origin; in Tunisia (0.68% to 1.93%) [17] 
,and in Jordan (1.3%) [14]. The Artemisia species EO 
yield and quality are influenced by soil pH [1].The 
soils in our study area are characterised by a sandy-
silty texture, basic pH and low chemical quality. Some 

organoleptic properties such as colour, odour and 
viscosity may also be of relevance to evaluate the oil's 
quality. The Aha EO organoleptic properties in our 
study are related to the climatic and edaphic conditions 
of the study region and the condition of the plant. 
 
Physico-chemical properties 

The physico-chemical properties constitute a 
verification and quality control method for essential 
oils. The (Table 3) presents the study results of the Aha 
EO physico-chemical characteristics.  

Table 3  
Physical characteristics of the Artemisia herba alba EOs 

Physical characteristics Artemisia herba alba EO  

Relative density  at 20 C° 0.918 

Refractive index at20 C° 1.645 

pH at 25.5 C°                                                 4.54                                                                                              

Rotatory power α = -1.75 
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The measured refractive index RI was about 
1.645, which corresponds to the standards.Our results 
remain superior to those reported by [9], who showed 
that the refractive index of 24 Aha EO samples of from 
different regions of Morocco varied from 1.4562 to 
1.4696. This variation was related to some EO 
properties namely: chemical composition, density, 
unsaturation or the secondary functions presence [12]. 
We noted that the density of Aha EO was 0.918. This 

parameter was related to the EO chemical composition, 
which is affected by a large number of factors :such as 
phenotype, harvest time, soil type, storage, extraction 
and conditions process [23]. 
Qualitative screening by color reactions 

The phytochemical study carried out by 
different colour reactions on Aha shows the presence 
of polyphenols, flavonoids and alkaloids (Table 4). 

Table 4  
Preliminary phytochemical screening of Artemisia herba alba 

Biochemical groups Revelation Coloration 
Polyphenols + Dark green 
Flavonoids + Red 

Total tannins - No greenish or blackish blue colour 
Catechic tannins - No red precipitate 

Gallic tannins - No precipitate 
Quinones - No red coloration 
Alkaloids + Yellowish white precipitate 

- Positive reactions: +; Negative reactions: -. 
 

These results are in agreement with many 
phytochemical studies which revealed that, the aerial 
part of Aha is rich in secondary metabolites such as 
polyphenols, alkaloids, flavonoids, lactones, tannins 
[11,3,2]. However, the determination tests of total 
tannins ( gallic tannins and catechic tannins) and 
quinones were negative, indicating the absence of these 
compounds in the Aha extract.  This suggests that the 
secondary compounds extraction depends on the 

solvent nature used and therefore some organic 
extractors will be more efficient than water, some 
exogenous factors such as soil nature and components, 
temperature, altitude [8].  
Qualitative screening by TLC 

The TLC confirmed not only the presence of 
some previously identified constituents; but also 
characterized other chemical groups not detected by the 
color reactions (Table 5). 

Table 5  
Compounds identified in the Aha aqueous extract by TLC 

Extract Fr (Fronatal ratio) UV /365 nm Possible phytocompounds 
Artemisia herba 

alba 
0,73 Greenish blue Coumarins 
0,64 Orange-yellow Flavonols 
0,62 Orange Flavones 
0,51 Brown - purple Terpenoids 

 0,42 Yellow Anthracene derivatives 
 

The chromatographic test detects the presence 
of various fluorescent phytoconstituents (coumarins, 
flavones, flavonols, terpenoids, anthracene derivatives) 
(Figure 2). 

These bioactive components are probably 
responsible for the different biological and therapeutic 
activities of the plant. 

 
Fig. 2. Chromatogram of the Artemisia herba alba extract observed under UV at 365 nm after revelation 

A : Terpenoids ; B : flavonoids ; C : Coumarins ; D : Quinones ; E : Anthracene derivatives 
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Furthermore, the ecological conditions of 
different countries may influence the chemical profile 
of plant materials, some compounds may be 
accumulated at a particular time in response to 
environmental conditions, which influences their 
biological activities [15]. 
 
Conclusions 
 

The phytochemical screening of the Artemisia 
herba alba aqueous extract o carried out by colour 
reaction and  the TLC, reveals the presence of several 
biologically active compounds such as polyphenols, 
flavonoids (flavonols and flavones), alkaloids, 
triterpenes, coumarins, quinones and anthracenic 
derivatives (anthrones and anthranols) ; this biological 
richness confers remarkable properties to this edible 
plant and could justify its multiple therapeutic 
indications in traditional medicine. 
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