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ABSTRACT

The development of bacterial resistance to pregemtiailable antibiotics has necessitated the sedmhnew
antibacterial agents. The present work focusesntisdly on the phytochemical and antibacterial smeng of
Senecio delphinifolious. The results revealed ttesgnce of some chemical groups such as flavontEgsenes,
alkaloids and saponins. The crude alkaloid extraets evaluated for their antimicrobial activity dagst four
bacteria by the disc diffusion assay. The findisgewed a broad spectrum of activity according t® fibllowing
order in the sensitivity as indicated by the cop@sding inhibition zone diameters: Escherichia colsalmonella
typhimurium> Staphylococcus aureus > Pseudomonasgi@osa .
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INTRODUCTION

Because of the side effects and resistance thabgamic micro-organisms build against the antib&timuch
attention has been paid to extracts and biologicadtive compounds isolated from plant species tuisdaerbal
medicine. Medicinal plants may offer a natural aedv source of antibacterial agents for use B¢neciospecies
are used in folk medicine for the treatment of wdsirand as antiemetic, anti-inflammatory, antimiéabland
vasodilator. The parts mostly used are leaves, sstélowers;[2-4] The pyrrolizidine alkaloids (Pas) and the
furanoeremophilane sesquiterpenoids are the mgeiriant constituents of this genus and thougheteelsponsible
for all of pharmacological activities [5]

. The genusenecipwhich belongs to the tribe Senecioneae, is ttgek and most complex genus in the family of
the Asteraceae (Compositae) and includes morelth@d species with a worldwide distribution [6].

The chemical constituents of the genGenecioinclude notably sesquiterpenoids, monoterpenoids],[
diterpenoids [9], triterpenoids [10], phenolic dtalyonoid compounds [11-16], essential oils [1itlgyrrolizidine
alkaloids [5]

The genusSenecids represented in Algeria by eighteen species distuS. delphinifoliusvahl (Figure 1) which
grows endemically in Sicile (Italy) and in Northrifa [18]
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In continuation of our phytochemical and antibadelestudies of the Algerian medicinal plants [19};24e report
here the findings of our studies on the characédm of secondary metabolites and evaluation éfracrobial
activity of S. delphinifoliousTo the best of our knowledge, there are no repaitsut the chemical content and
biological activity of this species

MATERIALSAND METHODS

Plant Material

The aerial parts 06. delphinifoliousvere collected in April 2010 (flowering stage) @@rareme Mila, Algeria. The
plant was identified by Dr. Kaabache Mohamed, Depent of biology, Setif University. A voucher sp@&n was
deposited at the Chemistry Department, Univerditylentouri-Constantine under the code number ZA.117

Extraction and detection of chemical groups[22]

25 of powdered dried plant was extracted with petnm-ether in a continuous extraction apparatuslsdxThe
ether extracts were combined, filtered and conegdrup to 40-50 mL. The remaining dry vegetabtelpct was
extracted by refluxing three times with methanat 9-40 minutes. The vegetable product residue thas
extracted with warm water for 20 minutes. The cibmshts were identified as follows:

@ | dentification of volatile oils

The ether extract was evaporated to dryness. Tidue has a characteristic pleasant odor, thupldre product
contains volatile oils. The vegetable product istiled with water in a Neo-Clevenger apparatusextract the
volatile oils.

@ | dentification of sterols and triterpenes

The residue of ether extract is dissolved in 0.5anétic anhydride and then in 0.5 mL of chlorofofithen 1 mL of
concentrated sulfuric acid is added (Libermann-cBards reaction). At the contact zone of the tvguitls a
brownish red ring is formed denoting the preserfcgarols and triterpenes.

® | dentification of carotenoids

The ether extract is evaporated to dryness and@sdof saturated solution of antimony trichloridechloroform
were added (Carrprice’s reaction). The pigmentsfiasdy blue and later become red, denoting thespnce of
carotenoids.

@ | dentification of fatty acids

An alkaline aqueous solution exhaustively extrastétt ether and acidified by HCI (pH=3-4). The dcidqueous
solution becomes opalescent. The fatty acids aractrd by ethyl ether and evaporated. If the tesid oily, fatty
acids are present.

® | dentification of flavone aglycones

The residue of ether extract is dissolved in 2 nilmethanol at 500 C. Metallic magnesium and 5 drops
concentrated HCl were added. A red or orange cwldicates the presence of flavones aglycones (&titha
reaction).

@ | dentification of anthracenoside aglycone (emodols)
1 mL of 25 % of NHOH were added to ether extract and shaken (Bortreggetion). A red color shows the
presence of emodols.

® | dentification of coumarins

The residue of ether extract or alcohol extradissolved after dryness in hot water. The solut®divided into
two equal volumes: one of which contains the refege and the second is made alkaline with 0.5 miL®®b6
ammonia solution. The occurrence of an intenseréscence under UV light indicates the presenceoofmarins
and derivatives.

® | dentification of tannins:
The water extract (1mL) was diluted with water (2)nand the diluted solution of ferric chloride (Bogs) was
added. The occurrence of a blackish blue or blaaisen color indicates the presence of tannins.

@ | dentification of reducing compounds
1 mL of Fehling solution was added to the alcohdtaet then the mixture was heated. A brick redcipitate
denotes the presence of reducing compounds.
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@ | dentification of anthocyanosides:
The alcohol extract was acidified. the acidic solutturns red at pH=7 and did not change to greewialet at
alkaline medium indicates the presencamthocyanosides

® | dentification of polyuronides ( pectins ,mucilage and gums)
2 mL of the extract were added drop-wise in atidsé, where 10 mL of acetone have already beereglak thick
precipitate was formed indicating the presenceobfyronides.

® | dentification of carbohydrates
3-4 drops of the alcoholic solution saturated witmol (Molish’s reagent) were added. The occureeata red
color denotes the presence of carbohydrates (peb®ses)

® Extraction procedure for alkaloids [23]

After drying and powdering, the crude material veatracted with MeOH in soxhlet apparatus. The sulweas
evaporated to dryness. the crude residue was tgkéna 2% aqueous HCI. The aqueous acidic phasesxteacted
with dichloromethane. The GBI, extract was evaporated to give a crude alkaloxture.

Antibacterial Activity

The antibacterial activity test was carried outa@nde extract alkaloid 08. delphinifoliususing disk diffusion
method [24] against four human pathogenic bactéiaphylococcus aureus, Escherichia coli, Pseud@so
aereginosa, Salmonella sphe bacterial strains were first grown on Mullentdin medium (MHI) at 3:C for 24 h
prior to seeding on to the nutrient agar. A stedilem-diameter filter disk (Whatman paper n° 3) \whksced on the
infusion agar seeded with bacteria, and each exdtmpended in water was dropped onto each pagler(4 puL

per disk) for all prepared concentrations (8mg/dimg/mL, 2mg/mL, 1mg/mL, 0.5mg/mL, and 0.25mg/mLheT
treated Petri disks were kept aCAfor 1 h, and incubated at &7 for 24 h. The antibacterial activity was assessed
by measuring the diameter of the growth inhibitmmme surrounding the disk. Each experiment wasechout in
triplicate.

RESULTSAND DISCUSSION

The present work is focused essentially on the qah@mical and antimicrobial screening $f delphinifolious
which has been screened for 17 chemical groupss Itvorth noting the absence of flavone aglycones,
anthocianosides, emodols , coumarins and sapoNiegertheless, the flavone glycosides, sterols iterpenes,
tannins, carotenoids and alkaloids are presentl iorgans and have not previously been reportethénliterature
(Table 1).

The genus Senecio is known to contain pyrrolizditkaloids. sesquiterpenes with a furanoeremapéiskeleton

are reported as the major components of the geeunec®. the Macrocyclic senecionine type are semgnd
metabolites characteristic for most species ofgarusSenecio(Asteraceae). These compunds are deterrent and
toxic to most vertebrates and insects and providetp with a chemical defense against herbivareg] Moreover,

this study involves the antibacterial activity alude alkaloid extractefom S. delphinifoliousaerial parts. the
results are summarized in Tal@@nd showed that the extract prevented the grofwéli the tested microorganisms
with an inhibition zone medium diameter increasprgportionally with the concentrations of the testamples.
The obtained inhibition on bacteria strains vaffiean 7 to 24 mm with a highest inhibition zone rested with E.

coli at 8mg/ml, and a moderate inhibition effect witte same concentration @taphylococcus aureus, and
Salmonella sp

It should be mentioned that there are no backgramitbacterial study o8. delphinifoliouswhile in genusenecio
some studies have been reported [26-32].
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Table 1: Phytochemical screening of Senecio delphinifolious
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Fig 1: effect inhibition of alkaloid extract of S. delphinifolious on four bacteria strains
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