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ABSTRACT

Putranjiva roxburghii Wall., commonly called Putranjiva, isadeciduous,
evergreen tree and is used in cold, fever, rheumatism and inflammation.
The study carried by us describes the antibacterial and anthelmintic
potential of methanolic extract of fruits of P. roxburghii invitro. Thedried
and powdered Seed material of P. roxburghii was subjected to soxhlet
extraction using methanol solvent. The phytochemical analysis was
carried. The antibacterial activity was checked using Agar well diffusion
method and Anthelmintic assay was conducted in earthworm model.
Preliminary phytochemical investigation reveled the presence of saponin,
steroid, alkaloids and flavonoids in the extract. A marked antibacterial
activity against Gram positive and Gram negative bacteria, known to cause
food poisoning, was observed. Gram positive bacteriawere moreinhibited
than Gram negative bacteria. Among fungi tested, A. flavus was found to
be more susceptiblefollowed by A. niger and A. nidulans. Theextract was
found to cause paralysis and death of wormsin arelatively short period of
time. The results reveals that methanol extract possess active principles
that possess antimicrobial and anthelmintic activity. Purification of active
constituents and in vivo experiments in animal models are needed to
support the ethnomedicinal use of the plant.
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INTRODUCTION

Theantimicrobia activitiesof the plantsmay beat-
tributed to the phytoconstituents present in them such
asflavonoids, phenolicsand polyphenols, tannins, al-
kaloids, quinones, triterpenoids, sesquiterpenoidsetc.
These phytochemicalshave shown to possess antimi-

crobial activities against wide range of microorgan-
ismgl. Putranjivaroxburghii Wall., commonly caled
Putranjiva, isadeciduous, evergreen treeof about 18m
tal having grey bark. Leaveséeliptic-oblongto ovate-
lanceolate, unequal sided at the base, dark green and
shining inappearance. Flowerssmall; malein dense,
rounded clusters, yellowishin colour;femaeflowers
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solitary or 2-3 together, green. Drupesédlipsoid or glo-
boseand white-tomentose, stone pointed, rugose, very
hard and normally having asingle seed. Itisusedin
cold, fever and rheumatismi?>® and seedsininflamma:
tion™. TheplantiscultivatedinHong Kong Zoologica
and Botanica Gardens. India, Sri Lanka, Myanmar,
Cambodia, Laos, Indonesia, New Guined®. In the
present study, we have explored thein vitro potential
of methanolic extract of fruit material of P. roxburghii
against bacteriacausing food poi soning, opportunistic
fungi andworms.

MATERIALSAND METHODS

Collection and extraction of plant material

The Seeds of P. roxburghii Wall were obtained
fromloca shopsof Udupi city and authenticated toiden-
tity by Dept. of Botany, S.R.N.M.N College of Ap-
plied Sciences, Shivamogga. Voucher specimenwas
deposited inthe department for futurereference. The
dried Seedswere powdered mechanically. About 150g
of powdered materia was subjected to soxhlet extrac-
tion and exhaustively extracted with methanol for about
48 hours. The extractswerefiltered and concentrated
in vacuum under reduced pressure using rotary flash
evaporator, driedinthedessicator. Theyield wasre-
corded and the extract was kept in refrigerator until
usetl, Themethanol extract was subjected to prelimi-
nary phytochemica analysis®

Antibacterial activity

Thepureculturesof Gram positivebacterianamely
Saphylococcusaureusand Bacillus cereusand Gram
negative bacterianamely Escherichiacoli and Salmo-
nellatyphi, obtained from Dept. of Microbiology, were
screened for their sengitivity towardsthe methanol ex-
tracts by Agar well diffusion method™®. 24 hoursold
standardized Muller-Hinton broth cultures of test bac-
teriawere swabbed uniformly on sterileMuller-Hinton
agar plates. Thenwellsof 6mm diameter wereboredin
theinocul ated platesand theextract (50mg/ml of DMF),
Standard (Chloramphenicol, 10mg/ml) and Control
(DMF) wereadded intothewells. Theplateswerein-
cubated at 37°C for 24 hoursin upright position and
the zone of inhibition around the well wasrecorded.

%jogecﬁnofo_qy C—

Theexperiment wascarriedintriplicatesto get average
reading.
Antifungal activity

Theantifunga activity of methanol extractswas
tested against three species of the genus Aspergillus
namely A. niger, A. nidulans and A. flavus. The test
fungi were screened for their sensitivity by Agar well
diffusion method®. The spore suspension of test fungi
were swabbed uniformly on solidified sterile
Sabouraud’s dextrose agar plates using sterile cotton
swab. Then wellsof 6mm diameter werebored inthe
inocul ated plates and the extract (50mg/ml of DMF),
Standard (Chloramphenicol, 10mg/ml) and DMF (con-
trol) were added into respectively labeled wells. The
plateswereincubated at room temperaturefor 72 hours
inupright position. After incubation, thediameter of zone
of inhibitionwasrecorded.

Antheminticactivity

The anthel mintic assay was performed on adult In-
dian earthworm Pheretima pasthuma dueto itsana
tomica and physiologica resemblancewith theintesti-
na roundworm parasite of human beings. Thestandard
drug (Piperazinecitrate, 1%) and test (5mg/ml) were
prepared in normal saline (0.85%) and were poured
into respectivelabeled Petri plates (50 ml in each plate)
and 6 wormsof equa size(or nearly equa) wereintro-
ducedinto each of the plates. Observationswere made
for thetimetaken to paralysisand death of individual
worm. Paralysis was said to occur when the worms
were not able to move even in normal saline. Death
was concluded when thewormslost motility fol lowed
with fading away of their body colors™. Death was
a so confirmed by dipping thewormsin dightly warm
water. Themortality of parasite was assumed to have
occurred when all signsof movement had ceased®.

RESULTSAND DISCUSSION

Thepresenceof various phytocondtituentsin metha:
nol extract of P. roxburghii isshowninTABLE 1. The
phytocongtituentsnamey dka oids, flavonoids, saponins
and steroids were found to be present in the extract.
Triterpenoids and tanninswere not detected in the ex-
tract. TABLE 2 revedls the antibacterial activity of
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TABLE 1 : Phytochemical groups detected in methanol
extract

Group Methanol extract
Tannin +
Alkaoid +
Saponins +
Steroids +
Terpenoids ND
Flavonoids +

‘+> — Detected; ‘ND’ — Not detected

TABLE 2: Antibacterial activity of methanol extract against
food poisoningbacteria

Zone of inhibition in cm

Test bacteria
Control Standard Methanol extract
S. typhi 11 25 14
E. cali 11 2.6 14
S aureus 1.0 24 15
B. cereus 1.0 24 16

Control- DMF; Standard- Chloramphenical- 10mg/ml;
Extract- 50mg/ml

methanol extract. It isclear from thetablethat the ex-
tract possessantibacteria activity asrevealed by the
zoneof inhibition produced around thewel|. Gram pos -
tive bacteria, B. cereusand S aureus, werefound to
be moreinhibited than Gram negative bacterianamely
S typhi and E. coli. Among bacteriatested, moreinhi-
bition wasobservein B. cereusfollowed by S aureus,
S typhi and E. coli. The higher resistance of Gram-
negative bacteriato plant extracts has previoudy been
documented and rel ated to thick murein layer intheir
outer membrane, which preventstheentry of inhibitor
substancesinto thecdll™. Among fungi tested, A. flavus
wasfound to bemore susceptiblefollowed by A. niger
and A. nidulans (TABLE 3). The methanol extract
caused pardysisand degth of wormsin ardatively short
period of time. Timetaken for paralysiswasfoundto
be 9 minuteswhiledeath occurredin 38 minutes. DMF

TABLE 3: Antifungal activity of methanol and ethanol ex-
tractsof selected plantsagainst Aspergillusspecies

Zone of inhibition in cm

Treatment X ;
A.niger A.nidulans A.flavus
Methanol extract 19 16 20
Control (DMF) 0.9 1.0 1.0

Results are average of three trials

was also checked for its effect. It wasfound that the
timefor paralysis and death was 19 minutes and 57
minutesrespectively (TABLE 4).

TABLE 4: Anthelmintic activity of methanol extract

Averagetimein minutes

Treatment -
For Paralysis For Death
Control - -
DMF 19 57
Extract 5mg/ml 9 38

Results are average of three trials

Phytoconstituents present in plantsare producing
exciting opportunity for theexpans on of modern che-
motherapies against widerange of microorganismg??,
Themaor chemical substancesof interest inthese sur-
veys havebeen thealkal oidsand steroida sapogenins
(saponins), however, other diversegroupsof naturaly
occurring phytochemicassuch asflavonoids, tannins,
unsaturated sterols, triterpenoids, essentid ails, etc. have
also been reportedi*Y. It was found that the methanol
extracts P. roxburghii. Wall wasfound to beone of the
more effective against both Gram-positiveand Gram-
negative bacteria. Saphyl ococcusaureuswasfound
to be susceptibleto 68% of thetested plant extracts,
whereas Pseudomonas aer uginosa showed resistance
to most of the plant extractd'?. A sensitive HPTLC
method for estimation of amentoflavone, abioactive
principlefrom Biophytumsensitivum(Linn.) DC. and
P. roxburghii Wall. was developed®,
Ethnopharmacological and phytochemical screening
of P. roxburghii Wall. was carried™. The oil of P.
roxburghii showed potentid asapreservativefor pea-
nut seedsagai nst spoilage by fungi and insectsduring
storage. Vol atile constituents extracted in theform of
essential oilsfrom 32 plant species were evaluated
against thedominant fungi, Aspergillusflavusand As-
pergillus niger, aswell as Trogoderma granarium.
Theoil of P. roxburghii exhibited the greatest toxicity.
Theoil wasfound to befungicida and thermostableat
itsminimum nhibitory concentration of 400 ppm. The
oil protected the peanut seedscompletely for 6 months
at 0.25and 0.38 mL in containers of 250 mL capacity
holding 200 g seeds. It did not exhibit any adverse ef-
fect on seed germination, seedling growth and generd
health and morphology of plants*¥. Cytogenetic toxic-
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ity of leaf extract of P. roxburghii wastested by oral
administration of leaf extract in young weaning Swiss
abino mice. Theresults showed that the extract Signifi-
cantly induced mitod s-disruptivechromosomd changes
in bone marrow cells. It is proposed that the extract
might haveinterfered with the spindleand other pro-
teins causing polyploidy, aneuploidy, c-mitosis, etce.
A highly stable and potent trypsininhibitor of approxi-
mately 34 kDa was purified and characterized from P.
roxburghii seeds by acid precipitation, cation-exchange
and anion-exchange chromatography*7.

CONCLUSION

Theresultsof study reveal the potential of plant to
inhibit bacteria, fungi and wormsin vitro. The extract
could be used to treat infections caused by bacteria,
fungi and hd minths. Further experimentsinanima mod-
elscould possibly reved thepotentia of plant toinhibit
disease causing microorganisms.
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