Available online at www.scholarsresearchlibrary.com

volog;,
&% %,

2
<
Scholars Research Scholars Research Library cA—

9‘)499 s

Annals of Biological Research, 2014, 5 (1):59-63 .
(http: //scholar sresearchlibrary.comvarchive.html) Library
1SSN 0976-1233

CODEN (USA): ABRNBW

Phytochemical and antimicrobial studies on the aerial parts of
Synedrdla nodiflora Linn

Y akubu Manasseh Bidam*, Ndukwe Geor ge | lleogbulam? and Ayo Racheal Gbekeleoluwa®
'Department of Applied Science, Kaduna Polytechnic, Kaduna, Nigeria

“Department of Chemistry, Ahmadu Bello University, Zaria, Nigeria
3samaru College of Agriculture, Ahmadu Bello University, Zaria, Nigeria

ABSTRACT

Extraction of the aerial parts of Synedrella nodiflora was done by continuous and exhaustive extraction of the
powdered plant material using petroleum spirit (60-80°C), Chloroform, Ethyl acetate and methanol as solvents
respectively. The extracts were obtained were concentrated in- vacuo at 40°C using rotary evaporator. General
phytochemical screening of the aerial parts of Synedrella nodiflora Linn (Asterceae) revealed the presence of
flavonoids, alkaloids, tannins steroids, glycoside and cardiac glycoside. The antimicrobial screening of the extracts
showed significant zones of inhibition against 70% of the test organisms. The Minimum Inhibition Concentration
(MIC), Minimum Bactericidal Concentration (MBC) and Minimum Fungicidal Concentration (MFC) against
various organisms were conducted. The antimicrobial analysis of the isolated components was also conducted.
These prove the folkloric usage of the plant and also indicated a broad spectrum activity of the plant extracts.

INTRODUCTION

Synedrella nodiflora Linn (Geartn) belongs to the family of Asterace@estraggling annual herb that grows nearly
2 m high a Fibrous woody root stock, a native opical America and now dispersed pan-tropicallyjcltoccurs
throughout the region in waste places. It is anuahplant which grows in many parts of Nigeria akftica in
general and is given different names by differeat@iunities and regions. In Ghana it is called kimkakara aje
(Yoruba- Nigeria), chienhn waka (lvory Coast), ai-kayan, ngulu-gbe (Sierra Leone) [1]. The ledtision is
drank as laxative and leaf sap is used for treatamgal infections in the Congo. [2]. A paste ¢f thaf is also used
in topical embrocation for oedema and rheumatisnivery Coast [3]. When the leaves are mixed witheot
ingredients, they cure cough, heart troubles, stbneche and ear ache. In Ghanaian traditional cimegithe
aqueous extract of the whole plant is taken forttbatment of epilepsy .The plant is used extehgiveNigeria for
cardiac troubles, Wounds healing and to stop biepf]. In Malaysia and Indonesia, the plant isdu$ar the
treatment of headaches, earaches, stomachachés ambrocation for rheumatism [1]. Alkaloids, sdegpbense
lactones, tannins, flavoniod, steroids and terpgréoe the most abundant principles of this gends The
compounds present in the genus represent sevesatthiities ranging from anti-inflammatory, antidant,
analgesic, astringent, antimicrobial among a hbstany others [5].
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MATERIALSAND METHODS
The aerial parts of the plants were collected f@mmaru- Zaria; Kaduna State in August 2010.

It was identified by Mallam Umar Galla of the Hertoan of Biological Sciences Department, FacultySzience,
Ahmadu Bello University Zaria, Nigeria. A specimens deposited in the herbarium with voucher nun35é, the
plant material was pulverized by the use of a woon®rtar and pestle and then stored in polytherge Uil
needed for use.

Extraction and | solation

The classical procedure for obtaining organic domesits from dried plant was used [6]. Air-driendgpulverized
plant material (100 g) was extracted successiveipgithe soxhlet extractor with petroleum ether-866C),

chloroform, ethyl acetate and methanol in ordethefr polarities. The solvents were collected andcentratedn-

vacuo using a rotary evaporator at’@

Phytochemical Screening:
The methods described by [7] were used to tedhfopresence of phytochemicals in the extracts.

Antimicrobial sensitivity test:

Antimicrobial sensitivity test was carried ourt vitro to determine the extent to which an extract caribihlthe
growth of pathogenic microorganisms. The sensititdst was carried out using paper disc agar diffusechnique
[8, 9].

I solation of active compound
Chromatography was the major technique used iptiiécation of the extracts.

Thin layer chromatography (TLC).

This was used to determine the number of chemmmlponents in the ethyl acetate fraction and thet maisable
mobile phase for good resolution. The plant extreas dissolved in minimum amount of methanol, subtit the
base of the plate and developed using petroleuer,ethloroform, ethyl acetate and methanol in déffe ratios.
The resulting chromatograms, after air-drying wigsved under short ultraviolet wave length of (254)rand long
visible wavelength of (366 nm). Finally, a ratio @B of petroleum ether and diethyl ether was fotmbe the most
suitable mobile phase that provided an excelleswltgion. This culminated in the selection of thiscture as the
best solvent system for column chromatography.

Column chromatography

The separation of the ethyl acetate extract inféemint chemical components was carried out usiolginon
chromatography technique with silica gel (60-12(Gsmeas the stationary phases. The purified sanighsred in
form of white needle-like crystals was labeled SEA.

Antimicrobial screening of the compound isolated.

Antimicrobial activity of the isolated component svaetermined using some pathogenic microorganigrns.
microbes were obtained from the Department of Milogy A.B.U Teaching Hospital, Zaria. All the mabes
were checked for purity and maintained in slantswfient agar for the bacteria and slants of Seralidextrose
agar for the fungi. Disc diffusion method was thetihod used to determine the antimicrobial actisitié the pure
extract from the plant [6].

RESULTSAND DISCUSSION

The phytochemical screening revealed the presehakkaloids, tannins, saponin and cardiac glycasiae shown
in Tables 1.
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Table 1: Class of secondary metabolites of the aerial part of Synedrell nodiflora L

Class of compounds PEE CHE EAE ME
Alkaloids + + + +
Saponins - - - -
Glycosides + + + +
Phlobotannin

Tannins + + + +
Steroids

Flavonoids - + + +
Cardiac glycoside + + + +
Coumarins -

PEE= Petroleum Ether Extract; CHE= Chloroform Extract; EAE = Ethyl Acetate Extract; ME= Methanol Extract

The antimicrobial sensitivity test of the four ceuéxtracts ofSynedrella nodiflora were carried out using ten
pathogens namely:-Saphylococcus aureus, Sreptococcus pyogenes, Corynbacterium ulcerans, Klebsidla
pneumonia, Salmonella typhi, Escherichia coli, Proteus rettgeri, Candida stellatoidea, Candida tropicalis and
Pseudomonas aeruginosa. The results obtained are shown in Tabl&@&ptococcus pyrogenes, Proteus rettgeri and
Pseudomonas aeruginosa were resistant to all the four extracBandida stellatoidea and Candida tropicalis were
resistant to only the petroleum spirit extract Isensitive to chloroform, ethylacetate and methasdtacts.
However S aureus, C. ulcerans, K. pneumonia, S. typhi and E .coli were sensitive to all the four extracts. This
indicates that the extracts &nedrella nodiflora had broad spectrum of activity. The four cruderaots had
significant zones of inhibition against all the tegs microorganisms excej@reptococcus pyrogenes, Proteus
rettgeri and Pseudomonas aeuroginosa which had no zones of inhibition with chloroforrathyl acetate and
methanol respectively. Petroleum spirit extract dat show zones of inhibition o8. pyrogene, P. rettgeri, P.
aeruginosa, C. stellatoidea andC.tropicalis. The chloroform extract showed the highest zorigshibition range of
20-29 mm, then methanol had 18-26 mm, ethylacéi@del4-24 mm, petroleum spirit had the lowest rasfgmnes
of inhibition of 12-19 mm. Minimum inhibitory cono&ation is important in diagnostic laboratory tonéirm
resistance of microorganisms to an antimicrobi@nagnd also to monitor the activity of new antirolial agents
[10]. The result of the minimum inhibitory conceatton (MIC) for petroleum spirit extract shown irafle 2
revealed that the petroleum spirit extract inhititee growth ofStaphylococcus aureus, Corynbacterium ulcerans,
Klebsiella pneumonia, Salmonella typhi, Escherichia coli at 7.5 mg/ml.Minimum inhibitory concentration (MIC)
for chloroform extract revealed that the chlorofommtract inhibits the growth oftaphylococcus aureus,
Corynbacterium ulcerans, Klebsiella pneumonia, Salmonella typhi, Escherichia coli, Candida stellatoidea, Candida
tropicalis at a concentration of 3.75 mg/rilhis shows that this extract is the most activeofeed by ethyl acetate
and methanol and the least active is the petrolgpint extract. The result of the minimum inhibjgaroncentration
(MIC) for ethyl acetate extract revealed that ttieyleacetate extract inhibited the growthSéphylococcus aureus,
Corynbacterium ulcerans, Salmonella typhi, Escherichia coli at concentrations of 3.75 mg/ml aidd mg/ml for
Candida stellatoidea, Candida tropicalis and Klebsiella pneumonia respectively. The result of the minimum
inhibitory concentration (MIC) for methanol extraavealed that the methanol extract inhibited thewth of
Saphyloccus aureus, Corynebacterium ulcerans, Klebsiella pneumonia, Salmonella typhi, Escherichia coli at
concentrations of 3.75 mg/naind 7.5 mg/ml forCandida stellatoidea and Candida tropicalis respectively. The
result of the minimum bactericidal concentrationB®) and Minimum fungicidal concentration (MFC)) for
petroleum spirit extract as shown in Table 2 showedcentration of 30 mg/ml foBaphylococcus aureus,
Corynebacterium ulcerans, Klebsiella pneumonia, Salmonella typhi, and Escherichia coli. This shows that this
extract does not have antifungal effect even ahtgkest concentration against the test fungi uisetlis research.
The result of the minimum bactericidal concentrat{dMBC) and Minimum fungicidal concentration (MF®&)r
chloroform extract as showed concentration of 7dgimh for Staphylococcus aureus, Corynbacterium ulcerans,
Salmonella typhi, Escherichia coli and 15 mg/ml forCandida stellatoidea, Candida tropicalis and Klebsiella
pneumonia respectively.The result of the minimum bactericidal concentmat{®BC) and Minimum fungicidal
concentration (MFC) for ethyl acetate extract shdbwencentrations of 15 mg/ml fd&aphylococcus aureus,
Corynebacterium ulcerans, Salmonella typhi, Escherichia coli and 30 mg/ml forCandida stellatoidea, Candida
tropicalis and Klebsiella pneumonia respectivelyThe result of the minimum bactericidal concentratimMBC) and
minimum fungicidal concentration (MFC) for methanektract showed concentration of 7.5 mg/ml against
Staphylococcus aureus only, 15 mg/ml for Corynebacterium ulcerans, Salmonella typhi, Escherichia coli and
Klebsiella pneumonia, lastly, 30 mg/ml forCandida stellatoidea and Candida tropicalis. This also means that the
chloroform, ethyl acetate and methanol extract dmatifungal activity and so it can be used to cuseakes caused
by these test fungi.
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Antimicrobial screening of the isolated component:

The isolated compound coded SEA was also screaebidlogical activity using ten pathogenic micrganisms
namely: - Staphylococcus aureus, Streptococcus pyogenes, Corynbacterium ulcerans, Klebsiella pneumonia,
Salmonella typhi, Escherichia coli, Pseudomonas aeruginosa, Candida stellatoidea, Candida tropicalis and Candida
albicans. The results obtained are as shown in Table 3. &belts obtained showed that the isolated compowasd w
active agains8aphylococus aureus, Sreptococcus pyogenes, Klebsiella pneumoniae, Salmonella typhi, Escherichia
coli, Candida stellatoidea, and Candida albicans whereas C.ulcerans, P. aeruginosa and C. tropicalis were resistant
to the isolated compound. This shows that the iedlaompound possibly exhibit broad spectrum agtivihe result
for zones of inhibition (Table 3) of the isolatedngpound on the test organisms. The result showishkasolated
compound had a good level of toxicity against theraorganisms when compared to the crude extrde.résult of
the minimum inhibitory concentration (MIC) for thsolated compound as shown in Table 3 revealet tie
compound inhibited the growtbf Staphylococcus aureus, C. albican, and C. stellatoidea at concentration of 0.005
mg/ml while Sreptococcus pyrogenes, Klebsiella pneumonia, Salmonella typhi, Escherichia coli had MIC of 0.0025
mg/ml respectivelyThis impliesthat isolated compound is even more active ancetbes, inhibited the growths of
the organisms at much lower concentration thanfepacin which is a standard drug use for the trestit of these
infections. The result of the minimum bactericidahcentration (MBC/MFC) for the isolated compousdshown in
Table 3 revealed thataphylococus aureus, Streptococcus pyrogenes. Escherichia coli C. albicans had MBC at
concentration of 0.01 mg/ml respectivei§iebsiella pneumonia, Salmonella typhi had concentration of 0.005 mg/ml
and Candida stellatoidea had MBC at 0.02mg/ml. This impliesttisalated compound has a high activity and would
therefore kill the organisms; it also means that idolated compounds would be very effective inngudiseases
caused by any of these microorganisms. The restittse control analysis (Table 4) using DMSO awaot and the
test drugs Sparfloxacin and fluconazole at coneg¢iotis of 0.02 mg/ml and 0.05 mg/ml respectivelpe Ttest
organisms were resistant to DMSO. The result alsaws that the sparflaxocin had activity on all tirganisms
except Pseudomonas aeruginosa, Candida albicans, Candida tropicalis and Candida stellatoidea whereas,
fluconazole had no activity on all the organismeept all the fungi usedCandida albicans, Candida tropicalis and
Candida stellatoidea. The zones of inhibition Table 5 of the test drugscampared to the isolated compound
revealed that the isolated compound is more athiga the test drug Sparfloxacin f8aureus, S.pyrogene, E. coli,

S typhi and K. pneumoneae. Fluconazole had zones of inhibitions @andida albicans, Candida tropicalis and
Candida stellatoidea that are comparable to the isolated compound hencesxtnact is as effective as the test drugs.

Table3: Antimicrobial activity of the isolated compound SEA

Test organisms A ZI (mm) MIC (mg/ml) MBC (mg/ml)
Saureus S 29 0.005 0.01
Spyrogenes S 32 0.0025 0.01
C. ulcerans R 0 - -

E.coli S 32 0.002¢ 0.01
Sityphi S 30 0.0025 0.005
K.pneumoniae S 35 0.0025 0.005
P.aeruginosa R 0 - -
C.albicans S 27 0.005 0.01
C.tropicalis R 0 - -

C.stellatoidea S 25 0.005 0.02

A=Activity—p  Sensitivity (S) or Resistance (R); ZI = Zone of inhibition; MIC = Minimum inhibitory concentration; MBC = Minimum
inhibitory concentration

Table 4: Result of the control on the test microbes

Test organismg DMSQ Sprafloacine flouconazol
S.aureus R S R
S.pyrogenes R S R
C. ulcerans R S R
E.coli R S R
S.typhi R S R
K.pneumoniae R S R
P.aeruginosa R R R
C.albicans R R S
C.tropicalis R R S
C.stellatoidea R R S

DMSO= Dimethyl sulphoxide; S= Sensitivity; R= Resistance

62
Scholars Research Library



Yakubu M anasseh Bidam et al Annals of Biological Research, 2014, 5 (1):59-63

Table5: Zone of inhibition of the test drug against the microbes

Testorganismg DMSQ Sparfloxacin flouconazol
S.aureus 0 24 0
S.pyrogenes 0 30 0
C. ulcerans 0 30 0
E.coli 0 31 0
S.typhi 0 27 0
K.pneumoniae 0 31 0
P.aeruginosa 0 0 0
C.albicans 0 0 27
C.tropicalis 0 0 25
C.stellatoidea 0 0 27

DMSO= Dimethyl sulphoxide
CONCLUSION

Synedrella nodiflora possesses high medicinal values as shown byitedivof its crude extracts on various
microorganisms used during the research work, tedicmal values of the isolated compounds was ewere
higher and so if synthesized would go a long waiynproving the healthcare of the local users.
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