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ABSTRACT

The crude ethanolic extract of Dissotisrotundifolia was partitioned between hexane, chloroform and ethylacetate.
These extract including the remaining agueous ethanolic extract were screened for secondary metabolites and
tested for antimicrobial activities at concentration of 1000, 100 and 10 pg/ml on Staphyloccocus aureus, Bacillus
subtilis, Salmonella typhi, Escherichia coli, Shigella spp, Candida albicans and Aspergillus niger using agar
well diffusion method. The presence of saponin, tannin, flavonoid, anthraquinone, steroid, and cardiac glycosides
were detected and the antimicrobial assay indicated a fairly concentration dependent activity of which higher
concentrations of the crude and chloroform extracts showed strong activity on the fungi. The crude extract at
concentration 1000 pg/ml was also found to strongly inhibit S. aureus while the hexane extract generally showed

negligible activities.

INTODUCTION

Dissotisrotundifolia (sm) Trianabd ongstothefam-
ily Melastomataceae. It iswide spread in Nigeriaand
other West African countries. Thegenushasabout 140
species of which most have been found to be medici-
na. Dissotisrotundifoliaisacresping herbwith purple
or sometimespinkish flowers. Itsmedicina usesinclude
treatment of coughs, tooth ache, migraines, jaundices,
blennorrhoea, bronchitis, fever, pneumonia, asthma, tu-
bercular conditions, yellow fever, and diarrhoed?.

Examination of DissotisrotundifoliagrowninNi-
geria revealed absence of alkaloids®. Four C-
Glycosyiflavone isoorientin, orientin, vitexinandisovitexin
havebeanisolated fromthemethanolicand hydrod coholic
extracts of the plant using High Performance Liquid
Chromatograhy (HPL C) coupledwith UV diode-array
(DAD) detection and thermospray (TSP-MS). The
antitrypanosomd potentid of thecrudeextract at differ-
ent doses has been established inratstreated orally or
intraperitoned|y™®. Theplant dso hasbeenfoundto be
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richinascorbicacid (Vitamin C) when compared with
some common gardenfruits and vegetabl es®.

Antimicrobid screening of plantscontinuestoberd-
evant dueto devel opment of resi stance by pathogenic
organismsto orthodox synthetic drugs”®. Also some
medicind plantsexhibit stronger potency thantheexist-
ing synthetic antimicrobia agents. Plumeriaacutifolia
for example showed better activities against somebac-
teriathan conventiona antibiotic such asgentamycin®.
Drugssuch asPlumbaginand Allicinareantimicrobial
plant- drugsfrom Plumbago indicaand Alliumsativum
forwhichnosyntheticoneiscurrently available; thussci-
entific study of traditiona medicinesand derivation of
drugsthrough biopropecting are of great importance.
With theaforementioned, thisstudy was set out to scien-
tificdly vdidatethisclamor otherwise,

MATERIALSAND METHODS

Plant material
D.rotundifoliawas collected at the premisesof Uni-
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versity of Ibadan, Oyo state in the month of Septem-
ber, 2007. Identification and authentication were car-
ried out at Forestry Research Indtituteof Nigeria(FRIN)
Ibadan by Mr. Osiyemi and avoucher copy was de-
posited there. The herbarium number assigned to the
plant wasFHI 107817.

Extraction and partitioning

The air-dried and ground material (500g) was
soaked in ethanol (95%) for aperiod of 72 hafter which
extract wasfiltered using Whatman No 1 filter paper
and concentrated on rotator evaporator at 37°C. The
part of theresultant crude extract wasreconstituted in
aqueous ethanol and partitioned using separating funnd
with hexane, chloroform and ethylacetate. Each of the
extract including theresidud agueousethanolic extract
were concentrated and weighed.

Phytochemical analysis

Theextractswere screened for secondary metabo-
lites using standard techniques*3l, The presence of
saponin, dkaoid, tannin, flavonoid, anthraguinone, ste-
roid, reducing sugar, and cardiac glycos desweretested
for.

Test organism

Two gram positive bacteria: Saphyloccocusaureus
and Bacillussubtilis; threegram negative: Salmonella
typhi, Escherichia coli and Shigdlla spp and two fungi:
Candida albicans and Aspergillus niger were used.
Thebacteriawere cultured on nutrient agar dantsand
24 hold pure cultureswere prepared for usewhilethe
fungi were cultured on potato dextrose agar for 72 h.

Preparation of test solutions

20 mg of each of the extract wasdissolved in 2ml
of Dimethylsulphoxide (DM SO) except for the crude
and resdua aqueousethanolic extractswhichweredis-
solvedin2ml of distilled water. Thisgaveastock con-
centration of 10,000 ug/ml. The stock concentrations
wereserialy diluted with distilled water to give con-
centrationsof 1000, 100 and 10 ug/ml.

Test for antimicrobial activity

Theantimicrobia activitiesof extractswere deter-
mined using agar well diffusion method. Themicroor-
ganismswereinocul ated uniformly and asepticaly on
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prepared nutrient agar platesfor bacteriaand Potato
dextroseagar for fungi using sterile cotton swabs. A
sterile cork borer of 6 mm diameter wasused to make
wells on the agar. Graded concentrations of 10,100
and 1000 pg/ml of each extract were introduced into
thewells. The plateswereincubated at 37°C for 24 h
for bacteriawhilefungi wereincubated at 25°C for 72
h. Gentamycin at concentration of 5 pg/ml and a mix-
ture of DM SO-water (1:1) were used as positive and
negetive control srespectively. Theantimicrobid activ-
ity of the extracts was determined by measuring the
diameter of thezoneof inhibition.

RESULT AND DISCUSSION

Five bacteriaand two fungi were used astrest or-
ganismsfor hexane, chloroform, ethyl acetateand wa:
ter extracts of Dissotisrotundifolia at different con-
centrations. Theextractswerein addition screened for
secondary metabolites. Theextracts showed inhibitory
activitiesagainst someof thetest organismsthoughin
varying degreeswith the chloroform extract showing
thehighestinhibitory activity. At 1000pug/ml and 100pug/
ml, thechloroform extract showed activitiesagainst dl
thetest organismswhileat 10ug/ml it was active against
fiveof thetest organisms. All three concentrations of
ethyl acetate extract wereactiveagaing dl thetest bac-
teriaand onefungus (A. niger). Candida albicanswas
totally res stant to the ethyl acetateextract. Thehexane
extract had no activity on thetest fungi except at con-
centration of 1000ug/ml on C. albicans.

TABLE 1: Extractionyidd.

Weight (g)
Plant material Crude
430 12 2.8

Theinhibitory activitiesexhibited by the extracts
fdl inlinewith an earlier report by ElImahmood et al™.
They reportedthat theantimicrobid propertiesof plants
can belinked to the presence of bioactive secondary
metabaoliteslikedkadoids, tannins, saponins, flavonoids,
phenols, glycosides and diterpenes. These metabolites
present in theextract enablethe partitioning of thelip-
ids of the bacterial cell membraneand mitochondria,
disturbing thecell structuresand rendering them more
permeable and susceptibleto lyses. Extensiveleskage
from becteria cellsor theexit of critica moleculesand
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ionswill lead to death™. Numerousextractshave been
tested for in vivo and in vitro antimycotic activity and
some demonstrated to be potential antifungal agents.
Thelr mechanism of action gppearsto be predominantly
onthefungal cell membrane, disruptingitsstructure
causingleakageand cdll death; blockingthemembrane
synthesis, inhibition of the sporegermination, fungd pro-
liferation and cellular respiration!9l,

TABLE 2: Phytochemical screening of extracts.

Secondary metabolite CDE HXE CFE EAE AEE

Saponin - - + +
Alkaoid - - - -

Tanin + +

Flavonoid + + + +
Anthraguinone - +

Steriod + + + +
Cardiac glycoside + + + +

CDE=Crudeextract; HXE= Hexaneextract; CFE= Chloroform
extract; EAE= Ethylacetate extract; AAE= Aqueous ethanol
extract

TABLE 3: Antimicrobial screening of extracts.

Concentration Diameter of zone of inhibition (mm)

Extract

(ng/ml) St Ss Ec Sa Bs Ca An

1000 NA 14 17 25 18 16 22

CDE 100 NA 4 16 16 13 16 22
10 NA 4 14 16 10 NA

1000 NA 2 NA 45 4 2 NA

HXE 100 NA 2 NA 3 NA NA NA
10 NA NA NA NA NA NA NA

1000 75 19 7 6 8 25 20

CFE 100 6 15 7 2 8 8 20
10 NA 9 NA

1000 175 22 11 16 16 NA 15

EAE 100 15 18 92 16 15 NA 15
10 14 11 8 13 10 NA NA

1000 NA 20 8 15 NA 6 20

AEE 100 NA 13 3 11 NA 4 12
10 NA 13 3 11 NA 3 NA

S.t=Salmonella typhi, S.s= Shigella spp, E.c= Echerichia coli,
C.a= Candida albicans, A.n= Aspergillus niger, S.a=
Staphyloccocus aureus, B.s= Bacillus subtilis, NA=No activity

Jgnaet al. explainedthat presenceof oil, wax, resin
or fatty acidswhich makesthebacterial cell wall im-
perviousto active secondary metabolites maybe the

reasonswhy someof theextractswerenot activeaganst
thebacterid!. Theantimicrobia activity varied between
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solvents. Chloroform had the highest activity followed
by ethyl acetate, water, crude extract and hexane. It
has been reported that different phytocongtituentshave
different degreesof solubility in different typesof sol-
ventsdepending ontheir polarity!®.

TABLE 4: Antimicrobial screening of controls.

Diameter of zone of inhibition (mm)
St Ss Ec Sa Bs Ca An
25 22 26 22 21 16 19
NA NA NA NA NA NA NA

CONTROL

Gentamycin (pg/ml)
DMSO & H,O (1:1)

Thecrudeextract, at concentration of 2000pg/ml
strongly inhibited S aureus. Thisisinterestinginview
of thefact that prevalence of S. aureusresistanceto
conventional antibioticsisontheincrease. Therefore,
thisplant could beasource of an dternative remedy to
treatment of S. aureusinfectiong?*?,

The Gram negative bacterium Salmonella typhi
wasthe most resistant of the bacteriatested. Doriset
al hypothesized that plants produce compounds can
beeffectiveantimicrobiasif they findtheir way into the
cell of the pathogen especialy acrossthe double mem-
branebarrier of Gram negetive bacterid®?. Gram-posi-
tivecell wallscons st of many layers of peptidoglycan
and do not possessalipid outer membrane. Gram-nega
tivecdl walsonthe other hand haveonly oneor afew
layersof peptidoglycan but possesan outer membrane
consisting of variouslipid complexeswhichadsinre-
Sstance.

The standard antibiotic used, Gentamycin had a
range of inhibition zone of between 16mm and 26mm.
It displayed greater potency when compared to the ex-
tracts. Thismay be dueto thefact that these conven-
tiona antibioticsarerefined and purified productswhile
extractsof plantsareamixtureof various constituents
someof which caninterferewithantimicrobid activities
and are subject to degradation and decomposition on
storage?.

Thevariousactivitiesrecorded in thetested extracts
could be attributed to the presence of secondary me-
tabolitesin the plant®, It was observed that none of
the extracts showed the presence of alkaloid and re-
ducing sugar. Thisisin agreement with Burkhill that D.
rotundifoliafoundin Nigeriahasno alkaoidg?4. How-
ever, dl theextracts except theaqueous ethanol extract
showed the presence of cardiac glycosides and ste-
roidswhile anthraquinones was detected only in the
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chloroform extract. Tannin waspresent in all the ex-
tractsexcept the chloroform extract while saponin was
detected in chloroform and ethyl acetate extracts. Fla
vonoidswasfound to be absent only inthe hexane ex-
tract. Thepresence of these secondary metabalitesdicits
somebiological activitiesin man. Polyphenaolic sub-
stances such asflavonoids and tannins are anti oxidant
innature; they help scavengefreeradical in biologica
sysems.

Thisstudy justifiesthe acclaimed therapeutic prop-
ertiesand folkoric usageof D. rotundifolia.
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