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ABSTRACT 
Background:The genus Pulicaria, which belongs to the family Asteraceae (tribe Inuleae), contains more than 77 species that occur 

throughout the world. Pulicariajaubertiiis one of the   valuable medicinal plants used in Yemen’sfolk medicine, locally known as 

Anssif. The aerial parts of the plant are used asantibacterial, antidiarrhoealand antispasmodic agent. Objective: to evaluate 

antibacterial and antifungal activities of aqueous extracts from Pulicariajaubertii and their application on pathogenic bacteria. 

Results: The ethylacetate(C6H12O3), chloroform(CHCl3) and n-butanol (C4H10O) extracts of Pulicariajaubertii aerial parts were 

tested for their antibacterial activity using the disc-diffusion assay technique. The C6H12O3 extract was found to be the most 

effective extract against three tested bacteria. Conclusion:P.jaubertii leaves possesses significant antimicrobial and antifungal 

activities.  
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INTRODUCTION 
 

Medicinal plants used in traditional medicine and healing are among natural antioxidant sources. Plants are 
rich sources of phenolic compounds such asflavonoids, tannins and anthocyanin's, which are the most important 
natural antioxidants [1].Plants provide flavors, fragrances and traditional medicines as part of everydaylife. 
Approximately 3000 plant species contain therapeutic activities, of which only 300 are commercially important 
[2]. The genus Pulicaria, which belongs to the family Asteraceae (tribe Inuleae), contains more than 77 species 
that occur throughout the world. Chemical analysis of the genus has shown the occurrence of molecules such as 
monoterpenes, diterpenes, sesquiterpene lactones and caryophyllane derivatives [3].[4].Pulicaria species display 
various activities, including antibacterial and antifungal activities [5]. However, to the best of our knowledge, 
there are not studies of the detailed antibacterial and antifungal activity evaluation of Pulicariajaubertiivia 
chemical solvents.P. jaubertiiis an aromatic, endemic plant growing wild in northwest Yemen. It is an 
herbaceous, branched, creeping, woolly rooted perennial. Its leaves are narrow, ovalelanceolate in shape, and 
endowed with a very strong odor. The flowers are yellow when they bloom in march may. The plant is common 
in woodlands, in rockeries on dry rocky pastures, and on plaint and low mountains up to 1500 m. This Yemeni 
medicinal plant, known locally as “Anssif”, is used for the treatment of various inflammatory disorders and also 
as an herbal tea[6]. Various biological activities have been reported for some species of Pulicaria, such as 
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cytotoxic activity of P. crispa and P. orientalis[7]. Antibacterial activity of P. undulate, P. odora and P. 
dysenterica [8].[9]. antispasmodic activity of P. glutinosa[10].and antihistaminic effect of P. dysenterica[11]. 
Also different species of Pulicaria has been traditionally used to reduce the symptoms of flu and common cold 
[12]. treat back-pain, intestinal disorders [13]. treat inflammation and also as an insect repellent [14]. 

This study was undertaken to investigate the in vitro inhibitory effects of a number of organic solvents, 
differing in chemical composition, against antibacterial and antifungal. 

 
MATERIALS AND METHODS 

 
Plant material: 

The aerial parts of the P. jaubertii were collected during the floweringseason (August–September 2015) 
from Aljar (a mountainous region) in Hajjah city located in the northwest  Highlands of Yemen at geographic 
coordinates: Latitude (15°41′39″ N) and Longitude (43°36′20″ E) [15]. Botanical identification was made by Dr. 
Abdellah Amine (Sana’a University Department of  Biology in the College of Agriculture at Sana’a University), 
according to‘‘A handbook of the Yemen flora’’ [16]. The aerial parts of the P. jaubertii were dried for 10 days 
at room temperature (23–25oC) in a shaded place and milled using an electrical mill. Moisture contents (%) of 
the P. jaubertii powder were measured in triplicate according to the American Association of Cereal Chemists 
(AACC) method[17]. using a laboratory oven at 105 oC until constant weight was achieved (6.8%, w/w). The 
powdered samples were kept in a dry, cool and dark place. 
 
Preparation of crude plant extract: 

Forty grams leaves from P. jaubertii was individually extracted with 600 ml of 90% Ethyl acetate 
(C6H12O3), Chloroform (CHCl3) and n-Butanol (C4H10O) (separately) in an ultrasonic device at room 
temperature, The extracts were filtered and the residues were re-percolated for three times and was eliminated 
from the solvent using a rotary evaporator and sample was preserved at 4 ˚C until used. 

 
Fig. 1: Shows various steps that have been followed in extraction process 
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Evaluation of antibacterial activity: 
Bacterial Strains: 

The antibacterial activity of the P. jaubertii crude extracts was investigated against a representative range of 
Gram-negative: Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853), and Gram-positive 
bacteria: Staphylococcus aureus (ATCC 29213), in addition the one fungal strain Candida albicans (ATCC 
90028),These clinical bacterial strains were supplied bythe laboratory of Microbiology, national center, Sana'a- 
Yemen.All bacterial strains were first identified and sub cultured in sterile bottles containing nutrient broth, and 
incubated for 24 h at 35oC [18].Bacterial suspensions were made in sterile deionized distilled water with a 
density of McFarland standards (0.5) in order to obtain a bacterial concentration about 1.5× 410 colony forming 
units (CFU)/ml. The antibacterial effect was evaluated using the disk diffusion halo test as described by Othman 
et al.[19].Ceftriaxone, ampicillin andamphotericinB were used as positive references(5 μg/mL). 
 
Agar well diffusion method: 

The nutrient agar was prepared according to SCR manufacturer’s specification, and then autoclaved at 
121oC, with a pressure of 15 lbs for 20 min.The sterile medium was allowed to cool for a few minutes before 
pouring into sterilized petri dishes. After medium became solid, wells (6 mm indiameter) were made. The 
cultured bacteria were swabbed ontoagar medium. Each extract was reconstituted in the extracting solvent and 
the concentrations of 512, 265, 128, 64 and 32 µg/ml were made of each sample, The  plates  were then 
incubated at 37 °C for 24 h (bacteria) or at 32 °C for 72 h (yeast). Penicillin, Ceftriaxone and amphotericinB 
(10µg/mL) were used as control. After an incubation time, the inhibition zone was measured. 
 
Statistical analysis: 

The data were analyzed using one-way analysis of variance (ANOVA) for repeated measurements.  The 
Duncan’s multiple range tests was used to determine differences at each point.  Differences at each point were 
considered significant at P ≤ 0.05. 

 
RESULTS AND DISCUSSION 

 
The antimicrobial activities of P. jaubertii  were evaluated using the agar diffusion method  against 3 test 

microorganisms, including 2 bacteria (1 Gram-positive and 1 Gram-negative) and 1 fungi. The results obtained 
were almost the same observed for antibiotic Ampicillin, Ceftriaxone and AmphotericinB used as a positive 
probe Table 1. The results of antibacterial activity presented in Table 2.With regard to the P. jaubertii 
treatments in the current study, there was a positive relationship between the inhibition zone (mm) and the 
increase of concentration .The C6H12O3 showed the higher effect than CHCl3 and C4H10O on both Gram-
negative, Gram-positive and Fungi strains at all concentrations, as shown in Table 2. Deferent extracts (ethyl 
acetate, chloroform and n-Butanol) of   P. jaubertii, used in traditional Yemeni folk medicine, were screened for 
its  antibacterial activity against two bacterial and one fungi strains. The results are presented in Table 2. No 
antibacterial activity could be found in our study for the  n-Butanolextracts.The ethyl acetate extracts showed   
antibacterial activity against S. aureus  (Table 1). Data of P. jaubertiiobtained in our study were in accordance 
with previous reports[6].[20]. The halo that gave a diameter less than 9 mm was ignored.According to the 
literature, the sensitivity of the Gram-positive bacteria compared to Gram-negative bacteria can be attributed to 
the cell membrane constituents, where the Gram-positive bacteria contains an outer peptidoglycan layer, which 
was an ineffective permeability barrier [21].whereas Gram-negative bacteria contains lipopolysaccharides in 
their outer membrane [22].for this reason, the Gram negative strains (Pseudomonas aeruginosa) was more 
resistance than Gram positive strains (Staphylococcus aureus). Based on this study, resultsof Table 2. 
 
Table 1: Percentage inhibition of standard drugs (5 μg/mL)  against different microorganisms  

 
Percentage inhibitiona 
 

  

 Ampicillin Ceftriaxone amphotericinB 

Staphylococcus aureus 
C6H12O3: 21±1.1 
CHCl3: 23±1.8 
C4H10O : mm> 

 - 

Pseudomonas aeruginosa - 
C6H12O3: mm> 
CHCl3: mm> 
C4H10O : mm> 

- 

 

Candida albicans - - 
C6H12O3: 22±1.3 
CHCl3:18±1.1 
C4H10O : mm> 

Percentage inhibitiona :Inhibition zone in diameter (mm) of  Ampicillin, Ceftriaxone and AmphotericinB (10 µg /disc) were used as positive 
reference standards antibiotic discs. 
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Table 2: Antibacterial activity of P. jaubertiiaerial parts 
zone of inhibition 
(mm)a 
Concentrations Staphylococcus aureus Pseudomonas aeruginosa Candida albicans 
C6H12O3    
512 30±0.5 40±0.1 13±0.5 
256 24±0.4 28±0.4 20±0.5 
128 22±0.3 33±0.2 21±0.4 
64 29±0.3 32±0.1 19±0.3 
32 19±0.3 30±0.6 NT 
CHCl3    
512 35±0.4 mm> 30±0.2 
256 32±0.3 mm> 30±0.6 
128 33±0.5 mm> 25±0.7 
64 32±0.2 mm> 16±0.1 
32 30±0.5 mm> 21±0.5 
C4H10O    
512 mm> mm> 11±0.6 
256 mm> mm> 9±0.6 
128 mm> mm> NT 
64 mm> mm> NT 
32 mm> mm> NT 

a  Inhibition zone (mm) including disk diameter (6 mm) 
 NT = not activity  
< 9 mm no active  
 
Conclusions: 

The data presented in Table 1 indicate that the extracts from P. jaubertii  herb inhibit the growth of some of 
the tested micro-organisms to various degrees. The C6H12O3 extract was found to be the most effective 
antimicrobial agent. It showed activity against three of the tested bacteria (Staphylococcus aureus,Pseudomonas 
aeruginosaand Candida albicans) ppeared to be the most sensitive bacteria and all of the extracts were active 
against it. These results may justify some of the reported uses of the plant in traditional medicine.The  strong  
antibacterial  activity of P. jaubertii extract suggests its potential as a food  additive  and  candidate  for  clinical 
development as a new broad-spectrum bioactive compound, However further studies aimed at determining the anticancer 
and diabetes properties of the other major constituents of P. jaubertii leaf essential oil, as well as identifying the oil’s unknown 
compounds, are necessary to fully understand its bioactivity.P. jaubertiicould be prepared and added to the commercial 
vegetable oils as natural antioxidant and suitable alternative for synthetic antioxidants such as BHT. 
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