
 

 

  
Abstract—Our work consists of a phytochemical study, followed 

by an evaluation of the antimicrobial activity of bioactive substances 
(total polyphenol) of the Inula viscosa. Dosages of recorded total 
polyphenol are respectively 13.3 mg EAG / 100g powder leaves EAG 
8.15mg / 100g powder for stems. These results indicate that the 
polyphenol content in the leaves is high relative to the rods. it 
appears that the strains Staphylococcus aureus and Enterobacter sp. 
are highly sensitive (25 ± 1.00mm, 1.00mm ± 22) Escherichia coli (9 
.33 ± 0.33mm), Bacillus thuringiensis (9.66 ± 1.33), Pseudomonas 
aeruginosa (9.66 ± 1.20), Micrococcus sp. (10.66 ± 0.33mm) 
Aspergillus niger (9.33 ± 0.33mm) are sensitive while Candida 
albicans is highly sensitive (15.66 ± 1.76 mm). It is found that the 
extract of these leaves antimicrobial effects on different strains tested 
except Klebsiella pneumoniae (0 ± 0 mm) and Salmonella enterica (0 
± 0 mm) or had not observed an inhibition zone goshawks disks, 
which shows the resistance of these strains. According to the 
observed diameter, the antimicrobial activity of the polyphenols from 
the extract of stems of Inula viscosa depends on the strain tested. It 
turned out that this extract has means antimicrobial effect on 
Staphylococcus aureus (14.33 ± 0.66mm), Enterobacter sp. (12.33 ± 
1.45mm), Bacillus thuringiensis (10 .66 ± 1.45mm) Micrococcus sp. 
(9.33 ± 0.33mm), Klebsiella pnoumoniae (9 .33 ± 0.88mm) and 
Candida albicans (8 ± 1mm), which allowed us to infer that these 
bacteria are sensitive against strains of Escherichia coli (± 0 0), 
Pseudomonas aeruginosa (0 ± 0) Salmonella enterica (0 ± 0) and 
Aspergillus Niger (0 ± 0) show no microbial activity. Crude extracts 
of plants are starting to have a lot of interest as a potential source of 
natural bioactive molecules. They are the subject of study for their 
possible use as an alternative for the treatment of infectious diseases 
and to protect food against oxidation. 
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I. INTRODUCTION 
EDICINAL plants are still the first tank of new drugs. 
They are considered essential raw material source for the 

discovery of new molecules necessary for the development of 
future drugs. [1] The study of the chemistry of plants is still a 
burning issue despite its age. This is mainly because the 
vegetable is an important source of immense variety of 
bioactive molecules. This plant material contains a large 
number of molecules that have multiple interests put to use in 
the food industry, in cosmetics and pharmacy. These 
compounds include, coumarins, alkaloids, phenolic acids, 
tannins, terpenes and flavonoids Polyphenols are gifted effect 
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of multiple therapeutic benefits, they play a very important 
role, especially in the fight against cancer, cardiovascular 
disease and lipid peroxidation. Thereby explaining their wide 
use in the manufacture of drugs. They are also involved in the 
protection of plants against various microbial attacks 
(especially fungal) which may cause the loss of a large amount 
of vegetation [2]. Human traditions were treated with the 
plants they had at their disposal against minor illnesses, colds 
or coughs, or more serious, such as tuberculosis or malaria. 
Neither chance nor religion nor superstition that guided 
traditional medicine to use a plant rather than another. 
Certainly, it is the experience where gents appreciate the 
soothing and plants painkillers. They have developed the 
knowledge and use of medicinal plants aim to overcome 
suffering and improve the health of men. [3] Inula viscosa is 
an annual, herbaceous, glandular and viscous, with a strong 
odor. It can reach 50 cm to 1 m in height has very large heads 
with yellow flower at the top of the stem, the leaves are entire 
or dentate, acute, sinuate; the stem amplexicaul more widely; 
lance-shaped, fairly large flower heads in long pyramidal 
clusters. [4] .The work [5] reported that the aerial parts of 
Inula viscosa contain flavonoids, sesquiterpene acids and 
esters triterpenes. The roots contain many compounds: This is 
a widespread plant in northern Algeria throughout the 
mediterranean rim; rock gardens; scrubland; land; little wet 
clay and roadsides. In Algeria, this plant is used in folk 
medicine as an antipyretic in herbal teas or baths in the fight 
against malaria [5]. The aim of our study was to estimate the 
content of this plant species in these compounds core assets, 
polyphenols obtained in different parts of the plant and to 
evaluate the antimicrobial activity).  

II. MATERIAL AND METHODS 

A. Plant material used 
The plant used was harvested at the beginning of April at 

the Dellys region in the forest Bouarbi in Boumerdes. 
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Fig. 1 : Inula viscosa in the forest of Bouarbi (Dellys) 

B. Methods used 
Drying the leaves and stems:  
This study was conducted in order to lower the water 

content of leaves and stems harvested, and thus prevent 
spoilage reactions that may occur, to limit the proliferation of 
microorganisms. the harvested parts are dried in the open air 
and protected from light for two weeks 
    Grinding dried leaves and stems : 
    The leaves and stems are dried ground into fine powder 
using an electric grinder the powders obtained are stored away 
from moisture, in tightly closed glass jars .The ground material 
will be dry material will be used for the extraction of total 
polyphenols     
    Principle of solid / liquid extraction :  
     The solid / liquid extraction is a separation operation of 
extracting a solid component of a matrix that includes several 
by selectively transferring to a liquid phase. The solvent used 
in the present work and absolute methanol because methanol is 
the best extraction solvent for phenolic compounds. [6] 
Retrieving excerpts: 
    After weighing the flask containing the crude polyphenol 
extract, it is filled into sterile glass pill boxes shaded and kept 
in a refrigerator at 4 ° C until use. 
Evaluation of the antimicrobial activity : 

The technique used to evaluate the antimicrobial activity of 
the extract is the susceptibility or medium agar diffusion 
method using sterile disks .This method to determine the 
inhibitory activity of antimicrobial agent, by measuring the 
diameter the zone of inhibition around a disk impregnated with 
test extract .This method is widely used [7].  

III. RESULTS AND DISCUSSION 

A. Dry crude extracts yield  
After the extraction of phenolic compounds from the 

powdered Inula viscosa (stems, leaves) by maceration method 
in methanol, the yield of crude polyphenol extract is calculated 
from the mass of the extract before and after evaporation in 
relation to 10g of plant powder. The extract obtained by 
evaporation has a gelatinous liquid appearance of a dark 
brown color. 

 
 
 
 
 

 
TABLE I 

POLYPHENOL YIELD OF  LEAVES AND OF STEMS INULA VISCOSA 

 
Comparing the polyphenol contents of both extracts we see 

that the highest value is present in the leaves    (37.41℅) 
followed respectively rods (17.28℅). The comparison of 
different yields highlight the richness of the extracted phenolic 
compounds. The results obtained show that the yield of 
methanol extract of the leaves (37.41℅) is greater than that of 
the rods (17.28℅) (Fig. 2). 
 

 
Fig. 2 : Yield (%) in dry raw extracts of Inula 

viscosa   

The results of this study showing that extracts of Inula 
viscosa are rich in phenolic compounds. Indeed, theyield  is 
not relative then; it depends on the method and conditions 
under which the extraction was made other. This difference 
may be due to the nature of the plant material [8]. It varies the 
harvested organ; the period and mode of harvest. It is closely 
related to soil and climatic factors of the environment. The 
method of storage and packaging also influence performance 
[9]. On the other hand, some authors note that the method of 
extraction also affects the total content of polyphenols, 
flavonoids and antioxidant capacity [10]. 

B. Evaluation of the antimicrobial activity of phenolic 
compounds :  

The evaluation of the antimicrobial activity of extracts from 
leaves and stems of Inula viscosa, is done by measuring the 
diameter of the inhibition zones (light area).       

From these results, it appears that the strains Staphylococcus 
aureus and Enterobacter sp. are extremely sensitive (25 ± 1.00 
mm, 1.00 mm ± 22) Escherichia coli (9.33 ± 0.33 mm), 
Bacillus thuringiensis (9.66 ± 1.33) Pseudomonas aeruginosa 
(9.66 ± 1.20), Micrococcus sp. (10.66 ± 0.33mm) 
Aspergelgillus niger (9.33 ± 0.33mm) are sensitive while 
Candida albicans is very sensitive (15.66 ± 1.76 mm) of this 
sheet The extract from the leaves has antimicrobial effects on 
different strains tested except Klebsiella pneumoniae (0 ± 0 
mm) and Salmonella enterica (0 ± 0 mm) or had not observed 
an inhibition zone goshawks discs, which shows the resistance 
of these strains. 

  
 
 
 

Empty flask (g) 157.930 179.506 
Flask + extract  (g) 161.671 177.778 
Extract   (g) 3.741 1.828 
YIELD % 37.41 17.28 
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TABLE II 
RESULT OF THE ANTIMICROBIAL ACTIVITY OF THE POLYPHENOL EXTRACT 

OF LEAVES INULA VISCOSE 
Microbial 

strain 
Average 

(mm) 
Area 

(mm2) 
Coefficient 
inhibition 

Escherichia coli 9 .33±0,33 
 

136.7
3 

1.36 

Bacillus 
thuringiensis 

9.66±1,33 146.5
7 

1.46 

Pseudomonas 
aeruginosa 

9.66±1,20 146.5
7 

          1.46 

Micrococcus sp. 10.66±0.33 
 

178.4
9 

1.78 

Salmonelle 
enterica 

0±0 0 0 

Staphylococcus 
aereeus 

25±1.00 981.4
7 

9.81 

Klebsiella 
pneumonias 

0±0 0 0 

Enterobacter 
sp. 

22±1.00 760.2
6 

7.60 

Aspergillus 
niger 

9.33±0.33 136.7
3 

1.36 

Candida 
albicans 

15.66±1.7
6 

385.2
1 

3.85 

 
 

TABLE III 
RESULTS OF THE ANTIMICROBIAL ACTIVITY OF THE POLYPHENOL EXTRACT 

OF THE STEMS INULA VISCOSE 
Microbial strain 

 
Average 

(mm) 
Area 

(mm2) 
Coefficient 
inhibition 

Escherichia coli 0±0 0 0 
Bacillus thuringiensis   0.66±1.45 178.49 1.78 

Pseudomonas aeruginosa 0±0 0 0 
Micrococcus sp. 9.33±0.33 136.73 1.36 

Salmonelle enterica 0±0 0 0 
Staphylococcus aureus  14.33±0.66 322.56 322 

Enterobacter sp.  12.33±1.45 238.88 238 
Klebsiella pneumoniae  9.33±0.88 136.73 1.36 

Aspergillus niger 0±0 0 0 
Candida albicans 8±1 100.53 1.00 

 
Depending on the diameter observed, the antimicrobial 

activity of polyphenols extracted from the stems of Inula 
viscosa depends on the strain tested. It turned out that this 
extract has antimicrobial effect on Staphylococcus aureus 
means (14.33 ± 0.66mm), Enterobacter sp. (12.33 ± 1.45mm), 
Bacillus thuringiensis (10.66 ± 1.45mm); Micrococcus sp. 
(9.33 ± 0.33mm), Klebsiella pnoumoniae (9 .33 ± 0.88mm) 
and Candida albicans (8 ± 1mm) which allowed us to infer 
that these bacteria are sensitive against strains of Escherichia 
coli (0 ± 0) Pseudomonas aeruginosa (0 ± 0) Salmonella 
enterica (0 ± 0) and Aspergillus niger (0 ± 0) are resistant 
(Fig. 3). However the results of this study are similar to the 
work of [11]. on Staphylococcus aureus,  Escherichia coli and 
Psendomonas aeroginosa showing the sensitivity of the latter 
strains with extracts of polyphenols. By elsewhere in 1998, 
[12] noted a bacterial sensitivity was assessed at 90%. A light 
of these results, we can say that the antibacterial and antifungal 
effects achieved are due to the action of polyphenols which is 
at the aerial parts of the plant. [13and14] reported that 

polyphenols, such as flavonoids are significant antibacterial 
property substances [13 and 14] .Thus the results of this study 
are in agreement with those of [15] the author confirms that 
the Gram+ bacteria are more susceptible than gram- bacteria. 
According to the results, regardless we see the nature of the 
extract or concentration, Gram- bacteria have a strong 
resistance. This resistance is not surprising; it is related to the 
nature of their outer membrane which is impermeable to most 
biocides [16]. 
 

 
Fig. 3 : Comparing the antimicrobial activity of the leaves and stems 

IV. CONCLUSION 
Upon completion of this work, it appears that Inula viscose 

is a medicinal plant which develops many of medicinal 
substances like polyphenols located in the stems and leaves. It 
is very desirable to the extraction of polyphenols in other 
organ of the plant, and to complete this study by other 
biological aspect. 
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