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ABSTRACT

Successive petroleum ether, chloroform and methanol extracts of Mappia
foetida | eaves and stem were tested (in vitro) for their antimicrobial activity.
The stem extracts are more active and the chloroform extracts show a
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higher degree of inhibition.

INTRODUCTION

Over theyearsthe emergence of numerousresis-
tant strainsof pathogenic bacteriaand fungi toarange
of formerly efficient antibiotics constitutes aserious
threat to public hedth. Traditionally the natural prod-
ucts have been utilized for the control of variousdis-
eases, becausethey areapivota sourceof many active
compoundsthat show multipletherapeutic effects, in
addition to constituting model sfor the synthesisof a
largenumber of pharmaceuticals. Neverthel ess, theuse
of extractsfromvarious partsof theplant materid sasa
traditional remedy for microbia infections dates back
to the ancient times. One such important treeisthe
Mappia foetidawhich b ongstothelcacinaceaefamily
located in Ootacamund region of TheNiligiri Hill$¥ of
TamilNadu in South India. Thetreewasidentified by
the local Badagar and the leaves and stem were col-
lected during September 2012.

The agueous extracts of Mappia foetida have a
Folk-loric reputation for the treatment of avariety of
allmentg? among the Todatribes of TheNilgirisDis-
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trict. Recently many researchershavereported thebio-
logical screening of the speciesfor itspromising anti-
cancer activity®>®. Theprevioudy isolated compounds
are Sitosterol, lupeol, dkaloids*??. Dueto thelack of
the species and al so the adequate scientific research
and documentation, themedicind propertiesof Mappia
foetidadtill remainmogtly indark. Theamof thepresent
study isto investigate the antibacetirial and antifungal
activities of the stem and |leaves of Mappia foetida
againg different res sance pathogenic microorganisms.
Also, theantibacterial and antifungal activitiesof cer-
tain antibioticscommonly used in thetreatment of in-
fections caused by these resistance pathogenic
antimicrobeswere compared.

EXPERIMENTAL

Mappiafoetidasamples

Mappia foetida Miers.(=Nothapodytes foetida
Blume.) Icacinaceae |eaves and stem were collected
fromTheNiligiri Hillg¥ of South Indiaduring Sep. 2012
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and identified by the curator of the Botanica Gardens.
A voucher specimenisavailadleintheHerbarium at the
Botanical Survey of India, Coimbatore (No. 37005).

Prepar ation of samples

The air dried coarse powder of stem and leaves
weresuccess vely extracted with petroleum ether, chlo-
roform and methanol using the Soxhlet gpparatus. The
Extracts so collected were distilled off on awater bath
at atmospheric pressure and thelast traces of solvent
wereremovedin vacuo.

Test organisms

All theextractswere screened for their antibacte-
ria activitiesagainst Saphylococcusaureus (ATCC
6538), Pseudomonas aer uginosa (ATCC 9027) and
Bacillussubtilis (ATCC 6633) by using the Disc Dif-
fusion Method. The extracts were also screened for
their in vitro antifungal activities against Candida
albicans (ATCC 10231), Aspergillus niger (ATCC
16404), Aspergillus fumigates, Fusarium
oxysporum, Aspergillus flavus, and Alternaria
macrospora. Carbendazim and Ciprofloaxcinareused
asstandards.

Deter mination of Antibacterial Activity

Petroleum ether (5: 5.7 %), chlorofom (25.5:15 %)
and methanol (38.5:20 %) obtained by soxhl et extrac-
tion from the stem:leavesrespectively. Phytochemical
screening showed the presence of steroidsin pet. ether,
alkaloidsand flavanoidsin chloroform and phenolics
andakaoidsinmethanol. All theextractswere screened
for their antibacteria activitiesagainst Saphyl ococcus
aureus (ATCC 6538), Pseudomonas aeruginosa
(ATCC 9027) and Bacillus subtilis (ATCC 6633) by
using the Disc Diffusion Method.?+%%, Bacteriawere
cultured in nutrient agar medium and used asinoculum
for study. Bacterial cellswere swabbed on to nutrient
agar medium [prepared from NaCl (5.0 g), Peptone
(5.09), beef extract powder (3.0 g), yeast extract pow-
der (3.0g),Agar (20.0g) in 100 mL distilled water, pH
=(7.5+ 0.2)] in petri plates. The compounds to be
tested weredissolved in dimethyl sulfoxidetoafina
concentration of 0.125 %, 0.25 % and 0.5% and
soaked infilter paper discsof 5 mm diameter and 1
mm thickness. Thesediscswereplaced on thealready
seeded plates and incubated at 35+ 2 ° C for 24 h.
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Thediameter (mm) of theinhibitionzonearound each
disc wasmeasured after 24 h. Streptomycinwas used
asstandard for comparison.

Antifungal activity

Theextractswerealso screened for their invitro
antifungd activitiesagainst Candidaalbicans(ATCC
10231), Aspergillusniger (ATCC 16404), Aspergil-
lus fumigates, Fusarium oxysporum, Aspergillus
flavus, and Alternaria macrospora. Thefungi were
cultured in Czapek-Dox mediumi?! and used as
inoculums for study by using the Disc Diffusion
method.?*2 Theinhibitory activitieswere compared
withthecommercia fungicide Carbendazim tested un-
der smilar conditions.

RESULTSAND DISCUSSION

Disease causing microbes have always been con-
sidered amajor causefor morbidity and mortality in
humans. In recent years, the appearance of resistant
microorganism paved theway to the occuranceof in-
fectionsthat are only treated by alimited number of
antimicrobaia agents?®. Theemergenceof theresis-
tance bacteriapresentsamajor challengefor the anti-
microbia therapy of infectious diseasesand increases
theincidenceof themorbidity and mortality. Therefore
thereismuch focustowardsthemicrobia studiesand
that too from nature as mostly they do not have any
sSideeffects. Thezoneof inhibition formed dueto vari-
ousmicrobia pathogens (both bacterid and fungal) of
theleavesand stem extracts of mappiafoetidaistabu-
lated in TABLEs 1 and 2. According to TABLE 1,
though dl thethreeleaf extracts, petroleum ether, chlo-
roform and methanol showed moderate activity against
al thetested pathogens, the chloroform extract showed
somegood zoneof inhibitiona al concentrations. How-
ever, the petroleum ether extracts showed smaller ac-
tivity and sometimesnoinhibitionat al towardsvarious
fungicidd pathogens. Similar resultswerefoundinthe
caseof stem extractsof different concentrations. From
theresultsobserved, astabulated in TABLE 2 thecom-
pounds were found toxic to all thetest bacteriaand
fungi at higher concentrations. Their activity decreases
with dilution. On compari son the stem extracts showed
some good zone of inhibition than the leaf extracts.
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Accordingtotheobservation, thetoxicity increaseswith
theincreasein concentration of test solution containing
therespectivesolvent extracts. Although al theextracts
areactive, except afew whichisinlower concentra-
tion, they did not reach the effectivenessof the conven-
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tional bacterostatic streptomycin and fungicide
Cabendazim.. Thevariationin effectivenessof differ-
ent compoundsagaingt different organismsdepend el-
ther onimpermesbility of cellsof themicrobesor diffu-
sioninribosomesof microbia cells?

TABLE 1: Antimicrobial Activitiesof L eaf Extract?

Diameter of Zone of Inhibition in mm

Microorganism Petroleum Ether Chloroform M ethanol
05% 1% 2% 05% 1% 2% 05% 1% 2%
s Staphylococcus aureus (ATCC 6538) 2 8 15 4 13 25 4 9 17
3§ Pseudomonas aeruginosa (ATCC 9027) 5 11 19 7 16 28 3 11 19
% Bacillus subtilis (ATCC 6633) 6 17 24 8 19 26 6 16 26
o
& Candidaabicans (ATCC 10231) 3 10 21 6 18 29 4 14 25
E Aspergillus fumigatus - - - 4 15 20 - 9 18
E Aspergillus niger (ATCC 16404) - - - 7 15 19 4 14 22
T Aspergillus flavus 4 13 22 10 19 23 3 12 20
5 Fusarium oxysporum - - 8 5 14 21 2 9 17
“{E Alternaria macrospora - 5 13 6 13 20 4 10 18
Carbendazim 6 14 21 9 16 21 7 13 18
Ciprofloxacin 7 16 28 11 21 34 10 19 25

@ Values of the mean of three replicates; - no inhibition

TABLE 2: Antimicrobial Activitiesof Sem Extract?

Diameter of Zone of Inhibition in mm

Microorganism Petroleum Ether Chloroform M ethanol

05% 1% 2% O05% 1% 2% O05% 1% 2%

o  Staphylococcus aureus (ATCC 6538) 3 11 19 6 14 24 4 11 23
% Pseudomonas aeruginosa (ATCC 9027) 5 16 24 7 17 31 3 10 21
B Bacillus subtilis (ATCC 6633) 6 15 26 6 15 34 4 13 25
8 Candidaabicans (ATCC 10231) 3 8 12 5 13 26 5 14 28
% Aspergillus fumigatus - - 4 7 12 26 6 13 24
= Aspergillus niger (ATCC 16404) - - 7 17 26 34 8 14 19
§ Aspergillus flavus 6 12 15 10 18 32 5 11 21
€ Fusaium oxysporum - 5 9 9 17 28 7 15 22
£ Alternariamacrospora 4 9 14 6 15 24 3 10 17
< Carbendazim 6 14 21 9 16 21 7 13 18
Ciprofloxacin 7 16 28 11 21 34 10 19 25

@ Values of the mean of three replicates; - no inhibition

CONCLUSIONS

All thefractions of the Mappia foetida (stem and
|eaves) showed good activity against thetested organ-
isms. The stem extracts are more active than the | eaf

extracts. Anoverdl increaseof inhibitionwas observed
withincreasein concentration. When comparedto stan-
dard, theactivity waslessin petroleum ether and metha:
nol extracts to that of chloroform extracts. Further
screening and other potentid biological studiesarecur-
rently underway inour laboratory.
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