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ABSTRACT

The plant, Euadenia trifoliata belongs to the geRusidenia in the familyCapparaceae. Phytochemicedening of
the petroleum ether, ethyl acetate and methandtifsas of the plant leaves indicated the preserfcall@loids,
tannins, sterols, triterpenes, cardiac glycosidés/onoids and saponins. Free and combined anthreaqes were
however absent. Brine shrimp lethality test on frextions revealed that ethyl acetate, petroleuteetand
methanol fractions were toxic with a lethality dd&€s0) less than 100@/ml with the ethyl acetate fraction being
the most toxic at L& of 28.77ug/ml. The antioxidant activity of E. trifoliata ftdons as determined using
scavenging effect on 2,2-diphenyl-1-picryhydraadical (DPPH) method revealed antioxidant activilyghtly
lower than that of ascorbic acid and butylated hopdd anisole but better than that af —tocopherol standard
antioxidants. The antimicrobial assays of the fiat$ were carried out by agar diffusion and pouatpl method
against 13 bacteria and 4 fungi. All the fractiohave broad spectrum antimicrobial effect at theiwas
concentrations activities against MRSA (Methiciigsistant Staphylococcus aureus);Staphylococcuse e
Streptococcus pyrogenes; Escherichia coli; Salmarigphi; Shigella dysenterea; Klebsiella pneunaaniBacillus
subtilis; and the fungi, Candida albicans; Candileusei; Candida tropicalis. Pseudomonas aeruginosas
resistant to petroleum ether fraction, the bacte@aulceransS. feacalis;P. vulgaris; P. mirabilis; and the fun@.
stellatoidea were resistant to all the fractions.

Keywords. Euadenia trifoliata, cytooxicity, phytochemical, antimicrobial, antiosidt, 2, 2-diphenyl-1-
picrylhydrazyl radical.

INTRODUCTION

Medicinal plants are cheap and renewable sourg@ha&afmacologically active substances [1]. They da@atp (such
as shrub, creeper or tree) in which one or morngsafrgans contain substances which can be usetthdoapeutic
purposes or which are precursors for the synttedsiseful drugs [2]. Since ancient times, humamgeihave found
remedies within their habitat and have adoptecdedifit therapeutic strategies depending upon clinaatd their
peculiar cultural and socio-cultural strategiesisTesulted in what came to be termed as “Traditidedicine”. In

Nigeria, almost all plants are associated with someelicinal value. The application of medicinal paaspecially
in traditional medicine is currently acknowledgetlastablished as a viable profession endeavor [3].

Natural products have been major source of potemtia drugs [4]. The use of, and search forpoténtiags and
dietary supplements derived from plants have acateld in recent years. It is estimated that att|88s% of all
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modern medicines are derived, either directly dirgctly, from medicinal plants, primarily througie application
of modern technology to traditional knowledge. hmetcase of certain classes of pharmaceuticals, assch
antitumoral and antimicrobial medicines, this patage may be as high as 60 %[5]. According to tloléhMHealth
Organization (WHO), as many as 80 % of the Worfmbpulation depend on traditional medicine for th@imary
health care needs and this trend is expected tincefor sometimes to come [6].

Antioxidant chemistry has played major role in thederstanding of pathological role of oxidativeestr in many
chronic diseases such as diabetes, heart disedseanoer. Oxidative stress occurs when the balbateeen the
formation of reactive oxygen species and amounardfoxidants is destroyed and the formation of fradicals
increases. Free radicals are the causes of maiusegilments and diseases. Low levels of antioxiglaor
inhibition of the antioxidant enzymes, cause oxidastress and may damage or Kkill cells. It hasde®wn that
phenolic and flavonoid compounds of the plant exttraare responsible for antioxidant and antibaattexifects.
These potentials mechanisms of antioxidant actiakenthe diverse group of phenolic compounds anmédstiag
target in the search for natural health-benefipiaytochemicals. There are numerous evidence tkat fadicals
induce oxidative damage to lipids, proteins andleiacacids, which eventually causes atheroscleragiging,
cancer, diabetes mellitue, inflammation, AIDS aadesal degenerative diseases in humans[7,8,9].

E. Trifoliata plant is a shrub of the dense forest attaining Aeight and produces a trifoliate leaf with glalsrou
leaflet membranes of up to 15 x 30 cm. It flowersMay — June and produces fruits of about 30 cng,l@ach
having about 15 seeds. It occurs from Ivory Coastést Cameroons, in the lowlands and up to 10G@titnde. In
Nigeria, it is commonly found in Edo, Oyo, Ondo, g Anambra and Enugu States [10].It is called ®bloo
(Vernacular), Olikan and Osoban in Edo, Aka-atthim and Ologbokiyan in Yoruba [11]. The roots, stéxark and
fruits are used in folk medicine for tuberculosasthritis, otalgia, aphrodisiac, rectal prolaps&g][ In Edo, it is
used in the treatment of ear ache and inflammdti8h The leaf is used for antiemetic and blooddier. The root
decoction is used as antidotes (venomous stintgs, l@tc), gargle for gingivitis and sores in theuth, installation
of otitis and purulent ophthalmias, genital stinmitddepressants, pulmonary troubles and pain killee pulp root
with citron, or the sap, are used in frictions ¢best-troubles and kidney pains. In Southern Nagéhne leaves are
used as potherb and they are put into soups oringsemteal dishes [14]. The roots with other ingeats are used as
tonic and with lemon are used as a liniment intingapleurisy, inter-coastal pains and backachd.[Y@ruba
people of Nigeria used the root as an anticonvtilagant and in Enugu state, as cough remedy [1&jender, this
plant though used in traditional medicine as herbaledy and with a lot of pharmacological potestlzs not been
properly investigated.

Judging the pharmacological potential of the pkamd different phytochemicals in different solverités research
compares the efficiency of the ethyl acetate, nmmathand petroleum ether fractions &trifoliata leaves.
According to the literature, little or no work hagen carried on the plant leaves to reveal its rpaeological
potentials

MATERIALSAND METHODS

Plant collection and identification

The fresh leaves oEuadenia Trifoliatawere collected from Ibadan, Oyo state, Nigeria,Jamuary 6, 2012,
identified and authenticated at the Herbarium ip&ement of Biological Sciences, Obafemi Awolowoivdmsity
(OAU), lle-Ife and a voucher number IFEHERBARIUMS85 was given at O.A.U.

Test Organisms

The bacteria used for this research WdRSA Methicillin-resistantStaphylococcus aureus)Staphylococcus aureus;
Streptococcus pyrogenes; Escherichia coli; Salmangiphi; Shigella dysenterea; Klebsiella pneunaeni
Streptococcus feacalis; Bacillus subtilis; Corynetesium ulcerans; Proteus vulgaris; Proteus mirail
Pseudomonas aeruginosand the fungi,Candida albicans; Candida krusei; Candida tropisaind Candida
stellatoideawere gotten from Department of Medical Microbiofjpédhmadu Bello University, Zaria. All the micro-
organisms were checked for purity and maintaineslants of agar.
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Sample preparation

The plant material was weighed and air-dried inddara well-ventilated room for 3 weeks until theight was
constant and then powdered in a wooden mortarplherized plant material was weighed, packagdztlled and
kept for further analysis.

Extraction

The plant material (2.4 kg) was extracted with sélied methanol using Soxhlet extractor and thgaex was
concentrated using a rotatory evaporator. Percentegovery of the crude extracts was calculatedessentage
crude extract of plant material used. The methandiact was then defatted with petroleum ether (REf]
partitioned into ethyl acetate (EA). The partitiogi was done by first dissolving the methanol extrac
distilled/deionised water (200 ¢én The 88 g of the mixture was transferred intoasefory funnel and extracted
with several 150 cfhportions of Petroleum ether and then, ethyl aeet@bth petroleum ether and ethyl acetate
fractions collected were concentraiaevacuoand allowed to dry. The water residue was freeimddand labelled
as ML fraction. The three fractions (EA, PE and Migre used for phytochemical, cytotoxicity, antiemt and
antimicrobial screening.

Phytochemical screening

The three fractions were used to test for the mesef the following plant secondary metabolitekalaids,
carbohydrates, triterpene/steroids, flavonoids, osays, tannins, cardiac glycosides, free and coetbin
anthraquinones using standard methods [16,17,18].

Cytotoxicity analysis - Brine shrimp lethality test

The brine shrimp lethality test (BST) was used tedict the toxicity of the fractions [19]. Soluti®mf the extracts
were made in their various solvents of extractiod & drops of DMSO was added to each solution,aaying
concentrations (1000, 100, and 10 pgPche control was prepared by adding 2 drops ofS0Mn sea water. The
shrimp’s eggs were hatched in sea water for 48rbah temperature. The harvested shrimps werectgttdo one
side of the vials with a light source and incubdtettiplicate vials with the brine shrimp larvagen brine shrimp
larvae were placed in each of the triplicate vialduding control. After 24 h the vials were examinagainst a
lighted background and the average number of lativaesurvived in each vial was determined. Theceatration
at 50 % mortality of the larvae (5§} was determined using the Finney computer prograf2d,21].

Antimicraobial screening methods

Preparation of culture media and fractions

Mueller Hinton agar was the medium used as the tramedium for the microbes. The 36 g of the dehyta
bacteriological culture media was weighed and diesb in 1000 cr distilled water according to the
manufacturer's specification. Where necessary, lgeheat was applied to aid dissolution and the ltasu
suspensions was dispensed into clean conical diadisterilized at 12C for 15 min in an Adelphi bench autoclave
and then poured into sterilized petri dishes. Tlagep were allowed to cool and solidify. Stock siolu of each of
the fractions (4.0 mg/cthwas prepared from 0.04 g of the fraction dissolire 10 cni of the partition solvent.
DMSO (2 drops) was added to ensure complete digsolaf the extract[22].

Antimicrobial Profile

The antibacterial screening was carried out udiegagar diffusion method[22]. The prepare mediuas weeded

with standard inoculums (0.1 énof the micro-organism. The inoculums were thereag evenly by the use of
sterile swab over the surface of the medium, tlexleg plants were allowed to dry at %7 for 30 min inside

incubator. A standard Cork borer 6 mm in diametas wsed to cut a well at the center of each semeéeidum used

and the solution of the fractions (4.0 mgfcaf each) was then introduced into each hole onstiéace of the

medium. The plates were then incubated af@Tor 24 h (for bacteria) and 2T for 2 days (for fungi), after
which the plates were observed for zones of inbibitThe zones of inhibition were measured withiaamsparent

rule and the results were recorded in mm.

Minimum I nhibitory Concentration

This was done using broth dilution method [23] nfiedi by [24]. Mueller Hinton broth was prepared ak@ cn?
was dispensed into test tubes and sterilized at°C2fbr 10 min, the broth was allowed to cool. MamdEnd’s
turbidity standard scale number 0.5 was preparegivi® a turbid solution. Normal saline was prepafdicnt was
dispensed into sterile test tube and the test migemism was inoculated and incubated af@7or 6 h. After
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incubation, dilution of the micro-organism in noinsaline was done until the turbidity matched tbathe Mac-
Forland scale by visual comparison, at this pdiettest microorganism have a concentration of abdix1® cfu/

cn.

Two-fold serial dilution of the fraction in the sile broth was done to obtain the concentratiod.6fmg/cmi, 2.0
mg/cnt, 1.0 mg/cm, 0.5 mg/cm and 0.25 mg/cth The initial concentration was obtained by dissw\0.04 g of
the fraction in 10 cfhof the sterile broth.

From the suspension of the micro-organism in normsaline, 0.1 crh was inoculated into the different
concentrations of the fraction in the Mueller Himtoroth. The broths were then incubated at@G7or 24 h, after
which the test tubes were observed for turbiditypégh). The test tube with lowest concentratiortted fraction
which showed no turbidity was recorded as the Mumiminhibition Concentration (MIC).

Minimum Bactericidal Concentration

MBC/MFE was carried out to check whether the testrobes were killed or only their growth inhibiteldueller
Hinton agar was prepared according to manufacsimestruction, sterilized at 12C for 15 min. It was poured into
sterile petri-dishes. The plates were allowed tol @nd solidify. The contents of the MIC test tuliedhe serial
dilution were sub-cultured on to the prepared plat@he plates were then incubated at°’G7 for 24 h for the
bacteria and 27C for 2 days for the fungi , after which the pkateere observed for colony growth. The
MBC/MFC was the plate with lowest concentratiorthad fraction without colony growth [23,24].

Antioxidant activities - Scavenging Effect on DPPH

The antioxidant activity using the DPPH free — catliscavenging method 0.5 M solution of2.2-diphenyl-I-
picryhydrazyl radical (DPPH) solution in methanasaprepared and 3 éwr this solution was mixed with 2 érof

the extract solution at varying concentration (ih@/cn?, 0.5mg/cmi and 0.25 mg/c@[25,26]. The decrease in
absorption at 517 nm of DPPH was measured aftanibOof incubation. The actual decrease in absomptias
measured against that of control and the perceritdggition was calculated. The same experiment gaased out
using butyrated hydroxyl anisole (BHA), ascorbidgdaand a-tocopherol as standard antioxidants. All tests and
analysis were run in triplicates and the averadeth@ obtained results were calculated. The radicavenging
activity (RSA) was calculated as the percentagibitibn of DPPH discoloration using the formula et

%RSA or % inhibition = {(Appx - As) / Apeed X 100
Where A=Absorbance of the solution,.,= Absorbance of the DPPH solution[27].
RESULTSAND DISCUSSION

Phytochemical Screening

Investigations on the phytochemical screening @f laves extract of.trifoliata revealed the presence of the
following secondary metabolites: alkaloid, tannifiayonoids, saponins, cardiac glycosides and steffable 1).
Naturally occurring alkaloids and their synthetieridatives have analgesic, antispasmodic and beictalr
activities[28,29], correcting renal disorders [20]d potentials for the elimination and reductiorhafnan cancer
cell lines [31]. Tannins have been reported to poantiviral and antibacterial activities[32] andtieancer
activities[33]. Flavonoids also have wide rangebadlogical activities like antimicrobial, anti-irdmatory, anti-
angionic, analgestic, anti-allergic, cytostatic amtioxidant properties [34,35,36,37].Saponinska@vn to possess
both antimicrobial, antifungal and anti-inflamatagtivities [38,39,40] and precipitate and coagutaid blood cells
[41]. The leaves oE. trifoliatawith a wide variety of these secondary metabold@esld probably account for its
herbal medicinal usein combating many ailments.

The presence of saponins and flavonoids suppaatériting in this study that the extract of thenplenay be useful
in the chemotherapy of fungi infections which theimicrobial studies revealed. The presence ofoglerin the
fractions of the leaves dt.trifoliata is of great importance and interest due to thditi@ship with various
anabolic hormones including sex hormones [42]. Sategoidal extracts exhibited antibacterial andivénai
properties [43,44]. Therefore, these phytochemidetected in this plant may be responsible foarsmicrobial
potency and might provide a lead bio-prospectinghew pharmaceutical products of herbal origin.
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Table 1: Phytochemical screening of the leaves of Euadeniatrifoliata

Alkaloid

Tannin

Saponin

Flavonoid

Steroid

Tritenpe

C.glycoside

EA

+

+

+

+

+

+

A.quinone

ML

+

+

+

+

+

+

+

PE

+

+

KEY: EA = Ethyl acetate fraction, ML = methanol éteon, PE = petroleum ether fraction, C.glycosideardiac glycoside, A.quinone =
anthraquinone

Antibacterial activity

All three (EA, ML, PE) fractions of the plant leavehowed varying degree of antibacterial activiigainst the
tested bacterial species (Table2). Antibacteritivities of the EA and ML fractions compared favably with that

of Sparfloxacin (standard drug) and have appeardée tbroad spectrum as its activities were indepiece on gram
reaction. All the fractions have activity againgtfRSA; S. aureus; S. pyrogenes; E. coli; S. typhdySenterea; K.
pneumoniaandB. subtiliswhile P. aeruginosavas sensitive to ML and EA fraction but resistate®E fraction.
The sensitivity ofP. aeruginosato ML and EA fractions might be due to the pregené€ tannin, saponin and
flavonoid in EA and MIL fractions which are absenin PE fraction. The bacteri€,. ulcerans; S. feacalis;P.
vulgaris and P. mirabilis were resistant to all the fractions. All the testacterial were sensitive to the standard
drug (Sparfloxacin) used with the exceptionMiRSA.The zone of inhibition of ML and EA fractions folled the
same pattern, ranging from 20 - 32 mm withdysentereand B. subtilishaving the highest zone of inhibition (32
mm) while S. typhigive the least (20 mm). EA fraction showed mogidity with the zone of inhibition ranging
from 20 — 32 mm. ML fraction exhibited moderateidty with the zone of inhibition ranging from 2027 mm and
PE fraction from 12 -19 mm. The Minimum inhibitocpncentration results confirmed EA fraction as thest
potent fraction against the tested bacterial wittCNManging between 0.5 — 1.0 mginvIBC between 1.0 — 2.0
mg/cnt followed by ML fraction with MIC ranging betweenQl— 2.0 mg/crf) MBC between 2.0 — 4.0 mg/érand
then, PE fraction with MIC at 2.0 mg/émMBC at 4.0 mg/crh  Sparfloxacin did not show any activity against
MRSAbut PE and ML fractions displayed good bactericatdivity against this microbe with MIC at 1.0 &mnd
MBC at 2.0 cmi. This suggests their potential as better andratare drugs than the known drugs that could be
used in the treatment of infections caused byghibborn micro-organism.

It is reported thaMRSA and S.aureusare one of the major causes of infections in humeturring in both
community and hospital [45R.aeruginosais increasingly recognized as an emerging oppigtichpathogen of
clinical relevance [46] and particularly difficuid treat due to multiple resistance to availablébéstics. Also, S.
typhi has reach worrisome scale especially in infrafitreescale environment due to the prevalence d¥sigtance
strains [47].The significant activities of all thieree fractions against these bacterial suggeatsw antibacterial
drugs can be developed from the leaveB.dfifoliata.

Antifungal activity

The antimycotic activities of the leavesmftrifoliata showed that the three fractions have a broad spadctivity
againstC. albicans; C. krusei and C. tropicahghile C. stellatoideavas resistant to all the fractions. The activities
of the fractions against the tested fungi was simib that of the antibacterial activities. All thested fungi were
sensitive to the standard drugs (Fluconazole ).used

The zone of inhibition of ML and EA fractions foll@d the same pattern, ranging from 20 - 29 mm Witkrusei
having the highest zone of inhibition (29 mm) whiletropicalisgive the least (20 mm). EA fraction showed very
high activities againgt. albicans; C. krusei and C. tropicahgith the zone of inhibition ranging from 22 — 2%m
ML fraction exhibited moderate activity with thereoof inhibition ranging from 20 — 27 mm and PEcfian from

12 -14 mm. The susceptibility of these fungiBo trifoliata fractions is significant as candidas species used a
causative agents responsible for most of the mailtih,and vaginal infections.

Generally, the EA fraction has the highest actgitagainst both the bacterial and fungal isoldtbis was closely
followed by ML fraction and the least was obseredPE fraction. The ability of these fractions tthibit the
growth of most of the tested bacterial and fungedcges confirmed the antimicrobial potential of thaves ofE.
trifoliata, which make the plant leaves as an alternative datelifor drug development for the treatment of
infections caused by these organisms.
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Table 2: Antimicrobial activities of the leaves of E. trifoliata
Zone of Inhibition (mm)

Microbes EA ML PE SP FL
MRSA 27 25 0 0 -
S. aureus 31 22 19 35 -
E. coli 28 22 15 30 -
S. dysenteria 32 25 16 42 -
S. typhi 25 20 15 30 -
P. aeruginosa 24 24 0 26 -
S. pyogenes 29 25 17 30 -
B. subtilis 32 27 19 32 -
K. pneumoniae 30 25 16 35 -
C. albicans 25 22 12 - 27
C. krusei 29 27 14 - 29
C. tropicalis 22 2.0 12 - 26

KEY: EA = ethyl acetate fraction; ML = methanol étn; PE = petroleum ether fraction;
SP = sporfloxacin; FL = fluconazole; MRSA =Metiflin-resistant Staphylococcus aureus,

Table 3: MIC and MBC regimesof the fraction of the Leaves of E. trifoliate

EA (mgem™®) ML (mgem?®) PE (mgcm®)
Microbes MIC MBC MIC MBC MIC MBC
MRSA 1.0 2.0 1.0 2.0 2.0 4.0
S. aureus 0.5 1.0 1.0 4.0 2.0 4.0
E. coli 1.0 2.0 1.0 4.0 2.0 4.0
S. dysenteria 0.5 1.0 1.0 2.0 2.0 4.0
S. typhi 1.0 2.0 1.0 4.0 2.0 4.0
P. aeruginosa 1.0 4.0 1.0 4.0 2.0 4.0
S. pyogenes 1.0 2.0 1.0 4.0 2.0 4.0
B. subtilis 0.5 1.0 1.0 2.0 2.0 4.0
K. pneumoniae 0.5 2.0 1.0 2.0 2.0 4.0
C. albicans 1.0 2.0 1.0 4.0 2.0 4.0
C. krusei 1.0 2.0 1.0 4.0 2.0 4.0
C. tropicalis 1.0 2.0 1.0 2.0 2.0 2.0

KEY: EA = ethyl acetate fraction; ML = methanol étan; PE = petroleum ether fraction;
MIC = Minimum inhibitory concentration; MBC = Miniom bactericidal concentration

Brine shrimp lethality test

The ethyl acetate, methanol and petroleum ethetidras of the dried leaves & trifoliata were subjected to brine
shrimp lethality bioassay[19]. The lethality of tfiactions to brine shrimps was determined and_tBg values of
ethyl acetate, methanol and petroleum ether wewadao be 28.77, 55.57 and 71.5@/ml respectively as
determined by Finney computer programme. Theseltsesould probably be correlated with the presente
bioactive phytochemicals especially alkaloids whach among the major powerful poisons known [3@fSe toxic
chemical compounds are beneficial in the therapsoofie ailments involving cell or tumour growth lthetir usage
at high dose should be properly monitored. Thelethgtate fraction &:.trifoliata is the most toxic (L& = 28.77
ug/ml) followed by methanol fraction (Lg= 55.57ug/ml) and petroleum ether fraction (3= 71.51ug/ml) is the
least. However all the three fractions are modgratexic and this corroborates the results of artiobial
screening of the fractions (Table 2). There wasnuotality in the negative control groups indicatitg test as a
valid one and the results obtained are only dukdactivity of the test agents.

Antioxidant Activity

The antioxidant activities of the ethyl acetatettraaol and petroleum ether fractionskoftrifoliate were evaluated
by two methods: scavenging effect on 2, 2-diphdnpieryhydrazyl radical (DPPH) and hydroxyl radiggnerated
by hydrogen peroxide. The results are presentdaliaes 3-5.

Scavenging effects on DPPH

The free radical scavenging activity of ethyl atetanethanol and petroleum ether fractions of tfieddeaves of
E.trifoliata was studied by its ability to reduce the DPPHgahle free radical which accepts an electron ordgyen
radical to become a stable diamagnetic moleculg 48y molecule that can donate an electron or bgdn to
DPPH, can react with it and thereby bleach the DRBsbrption. The reduction in absorbance of DPP5ilahm
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caused by the fractions was measured in tripliafter 10min. At 517 nm, the absorbance of the DRBHtion
(2,2-diphenyl-1-picryhydrazyl radical solution) w968 nm. The maximum activities of the testedtfoms were
observed when compared to the standards used (#abldhe decrease in absorption at 517 nm indichiasthe
fractions have hydrogen donating ability or carvecage free radical. The percentage inhibition walsutated and
the fractions gave %inhibition of 72.6 — 89.7% a23 mg/ml with ethyl acetate fraction having thehast
inhibition activity. At this concentration, ascochacid, butylatedhydroxylanisole (BHA) anetocopherol exhibited
91.0%, 96.2% and 29.75% inhibition respectivelyl[€a4). The activity of the three fractions is hawe lower
than that of ascorbic acid and BHA but better thzat of a-tocopherol. The ethylacetate fraction has the dsgh
inhibition activity closely followed by petroleunnaiction and then, methanol fraction. The free r@dscavenging
activities of these fractions might be due to thespnce of plant secondary metabolites especiaiygic and
flavonoid contents in the leavesBtrifoliata[8].

Table4: Scavenging effect of DPPH on the fractions from the leaves of E. trifoliate

1.0 mgem™® 0.5 mgem? 0.25 mgem’®
Absorbance % inhibition Absorbance % inhibition Absorbance % inhibition
EA 0.326+0.086 66.3 0.190+0.086 80.4 0.102+0.094 789
ML 0.486+0.076 49.8 0.364+0.076 62.3 0.264+0.301 672
PE 0.350+0.029 63.8 0.200+0.362 79.3 0.12440.275 287
AA 0.297+0.124 69.2 0.289+0.128 70.1 0.084+0.010 .091
BHA 0.048+0.002 95.0 0.046+0.008 95.2 0.037+0.006 296
o-TL 0.704+0.007 27.2 0.704+0.003 27.3 0.680+0.002 .829

KEY: EA = ethyl acetate fraction; ML = methanol éteon; PE = petroleum ether fraction; AA = ascortdcid; BHA = Butylated
hydroxyanisoley-TL = a-Tocopherol

% Inhibition against Concentration in mgcm-3

‘ul Ll

1.0 mgcm-3 0.5 mgcm-3 0.25 mgcm-3

HEA ML PE mAA EBHA M a-Tocopherol

Figure 1: A Plot of % Inhibition against Concentration
CONCLUSION

Euadenia trifoliatais a plant found and used extensively as a hedyakdy in some parts of Nigeria and some
countries in West Africa. The phytochemical studighe plant leaves fractions indicated that theves of the
plant contained alkaloid, tannins, steroids, cardigcosides, flavonoids, carbohydrate and sapa@niiihe presence
of these secondary metabolites in the plant wagat gmportance in the understanding of the bdsiBeouse of the
plant in traditional practice. Tannins and saposrdre known for their cough suppressant effectimestto come
[17].

Toxicity level as determined by Brine shrimp lettyatest showed that the ethyl acetate fractiorthef plantE.
trifoliatais the most toxic (Lgy = 28.77 ug/ml) while the methanol fraction is the least fiCso= 71.51pg/ml),
petroleum ether fraction is moderately toxic (b€ 55.57ug/ml). The result corroborated the presence irpthat
of medicinally active compounds.
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The fractions of the plant were evaluated for isldgical activities and were found to possess threpectrum
antimicrobial activity against many bacteria andguespecialyMRSAwhich are known to have resistance against
many known drugs.

Based upon the results obtained in this study,ds wbserved that ethyl acetate fraction contaimsiderably
amount of flavonoids and phenolic compounds. Flaids and phenolic compounds have good antioxidant
potentials and mechanism of action of flavonoidsthsough scavenging or chelation [49], while phémnol
compounds are important because of their hydrosodigs which confer scavenging ability [50].

These results indicate that the leaves of E. tafelis a significant source of natural antioxidamhich could be
very useful in the treatment of ailments resultfrmm oxidative stress such as cancer, inflammatiRarkinson’s
disease, coronary heart disease, Alzheimer’s diseasrdiovascular disorders, bacterial and vifaictions.

This result has adequately authenticated the etiedticinal claims on the plant, opened way into mamesas of its
medicinal importance and might provide a lead hiaspecting for new pharmaceutical products of Hesligin.

Recommendation

This research was limited to the phytochemical isgiccytotoxicity, antioxidant and antimicrobiaksening of the
fractions of the leaves @:.trifoliata. The results revealed the medicinal importance efglant leaves especially as
an antimicrobial and antioxidant agent. Howeverther work needs to be carried out on the planotimer to
determine the active chemical constituents resptm$ir the observed activities.
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