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Abstract: Thespesia populnea (L.) Soland. ex Correa, commonly known as ‘Pairée’ or ‘Indian tulip tree’, is
widely used in traditional medicines, particulaity the Indian System of Medicine for its astringetoling,
depurative, haemostatic, anti-inflammatory and diatrhoeal propertiesThe present study examines the
antibacterial and antifungal activities ®hespesia populnea leaf extracts (hot and cold) using seven solvents
(hexane, chloroform, dichloromethane, ethyl acetateetone, methanol and water) against human perisog
Antibacterial and antifungal activities of crudetrexts were determined by disc diffusion methode highest
antibacterial activity was exhibited by methanoldcextract agains&aphylococcus epidermidis (15 mm) and
Bacillus cereus (14 mm) respectively. Hot hexane extract showedirdnbition zone of 12 mm against
Pseudomonas aeruginosa. Both the cold and hot extracts of all the severesuk exhibited inhibition zones against
Candida albicans.

Keywords: Antibacterial activity, Candida albicans, pathogenic microorganisnmPseudomonas aeruginosa,
Thespesia populnea.

http://sphinxsai.com/frameijpharmtech.html



Pratap Chandran R.et a/ /Int.J.PharmTech Res.2014,6(1),pp 290-297. 291

INTRODUCTION

Plants are a potential source of antimicrobial commgls and several researchers throughout the veodd
investigating the antimicrobial activity of mediainplants, which are utilized in the traditional alternative
healthcare systents.Screening of medicinal plants for therapeuticaltyive bio-molecules including those with
antimicrobial properties has gained an unprecedereportance in the recent years and World Health
Organization (WHO) has recently shown genuine @#erin promoting the development and utilization of
indigenous medicinal plant resources in the dewetppountries so as to extend safe and effectiadtiEare to
maximum number of population in those countfi@erapeutically active principles are extractenrfrall parts of
the plant body, but the concentration of these enmapts varies from part to part. Normally, part®wn to
contain the highest concentration of the princifdes preferred to therapeutic purposes and it ¢aerebe the
leaves, stems, barks, roots, bulks, corms, rhizomesds, flowers, fruits or the seetl.is therefore important to
consider the commonly considered or preferred giathe target plant by the traditional healers whékploring
effective therapeutic agents.

Thespesia populnea (L.) Soland. ex Correa, commonly known as ‘Portiget or ‘Indian tulip tree’ of family
Malvaceae is a smallto medium sized tree with rdrpaical distribution, normally found along the astal
stretches. The tree grows to a height of 15 me#ges are simple and heart-shaped, with a didtpndElowers are
bisexual, solitary or in cymes, showy and yellovwits are globose brown capsules. The tree yieddisable pink
to dark red close-grained wood and also an oil fitareeeds. Though the tree is able to grow in dgewange
of soil types in the coastal environments, it prefeear neutral soils (pH of 6 - 7.4l). populnea is one of the
common trees in the coastal lowlands and midlafi#eala, which is often cultivated in the homedgs and in
other agroforestry systems for its multifariousause

The leaves are applied locally for their anti-infilmatory effects in swollen joinfsThe phytochemical study of
bark reveals the presence of gossypol, tanningéioacjuercetin, coloring matter, etc. and the kdfact indicates
the presence of lupeol, lupenone, ghditosterol’ Gossypol was found to be the major componefit pbpulnea
responsible for anti-inflammatory and antiferyiliteffects in rats as well as in human bemghe flowers
contained kaempferol, kaemperol-7-glucoside andsygmtin. The fruit kernels were reported to contfin
sitosterol, ceryl alcohol and a yellow pigment sipesin’

The plant is traditionally claimed to possess usefedicinal properti€s such as antifertility, anti-inflammatory,
antioxidant, purgative and hepatoprotecfivactivities and its bark, leaves and flowers arefulsin cutaneous
infections such as scabies, psoriasis, eczemawamms, guinea worr anti-inflammatory for poultice as a folk
medicine etc. In addition to thesk,populnea has been scientifically proved to possess medligiroperties such
as antibacterial, antifertility, and antinociceptiafzctivitiesl,2 as also in the treatment of Alzheimer’s disorddor
its memory enhancing activiy, antioxidant and hepatoprotective activityanti-psoriatic activity® diuretic
activity'® and wound healing activity. The purpose of the present study was to examieeattibacterial and
antifungal activity of leaf extracts off. populnea leaf samples collected from Kuttanad wetlands, ke&tate,
India.

EXPERIMENTAL
Collection of Plant M aterial

Healthy leaf samples were collected from Kuttanagtlamds after authenticating the taxonomic identitythe
source plant by Dr. T. Shaju, Plant Taxonomist, ifdon of Plant Systematics and Evolutionary Science
Jawaharlal Nehru Tropical Botanic Garden and Rebebrstitute (JNTBGRI), Palode, Kerala, and the orar
specimens of the samples (leafy twigs with flowevefe deposited in the Herbarium of Environmentasdrces
Research Centre (ERRC), Thiruvananthapuram, Kefdla. plant materials were washed and shade dridd an
pulverized to coarse powder using electric grinddre powder was then stored in airtight bottles ffather
studies.
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Chemicals

The solvents used for the extraction process weéranalytical grade, procured from the SD Fine Cloatisi
Mumbai, India. Ciprofloxacin (ug/ml) discs, Amphotericin B (1@®/ml), Mueller Hinton agar and Nutrient agar
medium were obtained from Hi-Media Laboratories,mMbai, India. All other chemicals were of analytigahde
and procured locally.

Preparation of Extracts

Thirty grams of leaf powder was subjected to hat eald extraction using 250 ml of solvents in theréasing
order of polarity (hexane, chloroform, dichloronsaile, ethyl acetate, acetone, methanol and watk#g.fifal
filtrate of each extract concentrated using a yotemcuum evaporator (IKA, RV 10 digital, Germanypsv
collected, evaporated to dryness and stored afotXQrther studies. The percent extractive of éwad cold extracts
of all the seven solvents was calculated usinddiraula.

. Weight of dried extract
Percent extractive = —— — — x 100
Weight of dried plant material

Pathogenic Bacterial Strains

Ten bacterial strains were used in the presentystQdt of the ten bacterial cultures investigatefdur gram
positive bacteria wer®acillus subtilis (MTCC 619), Bacillus cereus (MTCC 430), Saphylococcus simulans
(MTCC 3610) andtaphylococcus epidermidis (MTCC 3615) while the six gram negative ones weseherichia
coli (MTCC 729), Pseudomonas aeruginosa (MTCC 4676), Salmonella typhi (MTCC 3216), Vibrio cholerae
(MTCC 3904) Klebsiella pneumoniae (MTCC 432), andProteus mirabilis(MTCC 425).

Pathogenic Fungal Strains

Fungal strainsCandida albicans (MTCC 183) Trichophyton rubrum (MTCC 296) Cryptococcus gastricus
(MTCC 1715) Aspergillus tubingensis (MTCC 2425),Aspergillus flavus (MTCC 873) andAspergillus fumigatus
(MTCC 343) were used in the study. All these ssairere procured from the Microbial Type Culture I€ction
and Gene Bank (MTCC), Chandigarh, India. The caltwere stored at 4°C and sub cultured frequemgyitable
agar slants.

Growth Medium

Nutrient agar, nutrient broth, Mueller Hinton agamyptone soya broth and Luria Bertani broth wesedifor
culturing bacteria. Potato dextrose agar (PDA)syeatract peptone dextrose (YEPD) agar and Czdperlbroth
were used to maintain fungal cultures.

Assay of Antibacterial Activity

Antibacterial assay was carried out by disc diffasinethod and it was evaluated by measuring theeter of the
inhibition zone'® Different solvent extracts of the plant were tdségainst selected bacterial strains. The test
bacterial cultures were evenly spread over Mudliaton agar plates using a sterile cotton swab. Sthele discs

(6 mm in diameter) were impregnated with extradtitson and placed in the inoculated agar. All ptateere then
incubated at 37°C for 24 hours and the zones dbiitdn were subsequently measured in mm. Cipraftin (5
ug/ml) was used as a positive control and respestients served as negative controls. The expatimas done

in triplicates and the mean values were taken.eXtects which had shown high antibacterial agtiwiere further
subjected to disc diffusion assay at varying cotra¢ions (5, 10, 25, 50, 100, 200, 300, 400, 500mi)go check

for the maximum activity at a definite concentratio
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Antifungal Assay

Antifungal activity was measured using disc difusimethod?® The test fungal cultures were evenly spread over
respective agar plates using a sterile cotton s8absequently, sterile paper discs (6 mm diamatgrjegnated
with suitable extract was placed on the agar. Tttiviey was measured after 72 h of incubation atQ7
Amphotericin B (1Qg/ml) was used as a positive control and respectdreents as negative controls. All tests
were done in triplicate and the mean values wezsgmted.

RESULTSAND DISCUSSION

The percentage extractivesofpopulnea leaves extracted in the seven different solverggeven in Table 1. The
highest percentage extractive value was obtaindtbirhexane extract with a value of 5.3% and tlheeki was
found in hot dichloromethane extract with a valfi©.d3%.

Table 1. Percent extractive of T. populnea leaf extracts

Plants Extraction Hexan Chlorofor %g?rllgrnoe alitetgte Acetone Ethanol D\I/igltl:rd
0, 0, 0,
Process (%) m (%) (%) (%) (%) (%) (%)
Thespesia Hot 53 2.96 0.43 0.66 0.5 2.2 1.85
populnea
(leaf) Cold 2.0 3.36 1.58 0.64 0.82 3.38 2.02

The extracts showed varying degrees of growth itibib patterns against clinically important pathonge The
effects of different hot and cold solvent extraaftd. populnea leaf against different pathogens are given in @bl
2 and 3. Hot extract of hexane and chloroform slibtte highest zone of inhibition of 12 mm each ag&P.
aeruginosa and B. subtilis and the control drug ciprofloxacin showed an infidloi zone of 30 mm and 26 mm
respectively. In case of hot extracts, except watkethe extracts showed activity agaifstaeruginosa. Hexane,
chloroform and dichloromethane extracts alone skloaaivity againsB. subtilis, and except methanolic extract
no other extracts showed activity agaiBstoli.

Udayakumar and Hazeena Bedlimeported thafl. populnea leaf extracts were found to be effective agamst
coli with an inhibition zone of 10 mm ar&ityphi with 11 mm zone. In the present study, we havemesl similar
results forE. coli and there was no activity agairst typhi. According to Bauer’'s methdtithe microbicidal
activity is classified into resistant if the zonfirhibition in millimeter is less than 7, intermiate if it is 7-9 mm,
and if the inhibition zone is 10 mm or more, isensitive.

In the case of cold extracts, the methanol ex@bmte showed highest activity agaiSsepidermidis (15 mm) and
B. cereus (14 mm) whereas the control drug ciprofloxacin sedvan inhibition zone of 29 mm and 27 mm
respectively The chloroform, dichloromethane and ethyl acetateaets showed intermediate activity agaiSst
epidermidis. Except, methanol and chloroform extracts, all o#wdracts did not show any activity agaifstcoli.
The hexane, dichloromethane, ethyl acetate andreeeixtract showed intermediate activity agahster uginosa
(Table 3). The seven cold and hot extracts tesigdot show any activity again& typhi, V. cholerae and S.
simulans. In the present study, it was found that the codd éxtract showed good antibacterial activity.
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Table 2: Antibacterial activity of different hot leaf extract of T. populnea

Diameter of zone of inhibition (mm)

Extraction
solvents E. cali K. P. S B. P. B. V. S

pneumoniae mirabilis  epidermidis cereus aeruginosa  subtilis typhi cholerae  simulans
Hexane - - 81 - - 12+1 102 - - -
Chloroform - - - - - 10+1 12+0.81 - -
Dichloromethane - - - - - 10+0 10+1 - - -
Ethyl Acetate - 810 - - - 10+0 - - -
Acetone - - - - - 101 - - -
Methanol 1140 7+0 - 1241 - 1042 - - - -
Water - - - - - - - - -
C'prg'ﬁ;‘f‘rﬁ'lg‘ 324115  28+1.52 3140.57 20+1 27+1 3040 2640  30+#1.5231+0  25%0.57

“-“ No activity
Table 3: Antibacterial activity of different cold leaf extract of T. populnea
Diameter of zone of inhibition (mm)
Extraction solvents  E. coli K. P. S B. P. B. S V. S
pneumoniae mirabilis  epidermidis cereus  aeruginosa  subtilis typhi cholerae simulans

Hexane - - - 70 - 9+0 - - - -
Chloroform 8+1 - 9 10 - - - - - -
Dichloromethane - - - 10+0.81 - 100 942 - -
Ethyl Acetate - 7+0.8 - 10+0 - 11+1 - - - -
Acetone - - - - - 10+1 - - - -
Methanol 1141 - - 15+1 14+1 - - - - -
Water - - - - - - - - - -
C'pro(goﬁfr']rl‘) 324115  28+1.52  3140.57 20+1 27+1 3040 2640  30+1.5231:0  25:0.57

“-“ No activity
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Different concentrations of cold methanolic extsaatT. populnea leaves were tested agaiSstpidermidis andB.
cereus. The concentratio®00 and 400 mg/ml were found to bensitive agains$. epidermidis and intermediate
for B. cereus (Table 4) Moon et al** reported the antibacterial activity of methandalidract ofT. populnea leaves
and its corresponding callus were studied ag&inetli, Saphylococcus aureus, K. pneumoniae andS. typhi and
found that the leaf extract and its correspondialius showed great potential as source of antibattagents.
Shekshavaland Huga? had reported antimicrobial activity of bark of atiolic extract ofT. populnea by well
diffusion method against four bacterial strai8syfhylococcus aureus MTCC 87,E. coli MTCC 46, Sreptococcus
pyogenes, P. aeruginosa) and two fungal strainsCandida albicans and A. flavus. Pet ether extract showed
significant activity against all organisms, wherg ethanolic and aqueous extracts showed moderataildo

activity.

The antifungal assay of seven cold and hot leaketd showed that the plant was only active ag&natbicans
(Table 5 and 6)The highest activity was shown by hot acetone ekt(d2 mm) whereas the control drug
amphotericin B (1Qug/ml) showed an inhibition zone of 24 mithe seven extract tested had no effect on the
growth of all the other fungal pathogens testedmKuet al*® also reported antifungal activity agair@andida
albicans (MTCC 10231) by the leaf extract &f populnea. Shekshavali and Hug@alsoreported the presence of
antifungal property ofl. populnea bark extracts again§tandida albicans andA. flavus. In the present study none
of the leaf extracts showed antifungal agafdtavus and other pathogenic fungi tested.

Table 4: Antibacterial analysis of different concentratidnifopopulnea leaf extract

Zone of inhibition (mm) against cold methanolicraxt

Concentration (mg/ml) S epidermidis B. cereus

5 -

10 - -

25 - -

50 - -

100 - -

200 - -

300 10+0 72

400 11+0 o+1
“-“ No activity

Table5: Antifungal activity of different hot extracts of T. populnea

Extraction Diameter of zone of inhibition (mm)
solvents C. albicans T.rubrum  C.gastricus  A.tubingensis A.flawus  A. fumigatus
Hexane 7+0.81 - - - - -
Chloroform 8+2 - - - - R
chhlorgmethan 741 i ] ] ] ]
Ethyl Acetate 1040 - - - - -
Acetone 12+1 - - - - _
Methanol 6+1 - - - - _
Water 8+0.8 - - - - i
Amphotericin 1 73 2741 23+1.15 28+0.1 2640 3140.8
B (10 ug/ml)

““ No activity
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Table 6: Antifungal activity of different cold extractsof T. populnea

Diameter of zone of inhibition (mm)

Extraction solvents C T C A A A
albicans rubrum gastricus  tubingensis flavus fumigatus
Hexane 8+1 - - - - -
Chloroform 8+1 - - - - -
Dichloromethane 8+2 - - - - -
Ethyl Acetate 710 - - - - -
Acetone 620 - - - - -
Methanol 8+1 - - - - -
Water 7+1 - - - - -
Amphotericin B 5,9 73 2741 23+1.15 28+0.1 260 31+0.8
(20 pg/ml)
“-“ No activity
CONCLUSION

The T. populnea extracts, extracted using different solvents frdme teaf samples collected from Kuttanad
wetlands were sensitive tB. coli, S epidermidis, B. cereus, P. aeruginosa and B. subtilis whereas the other
extracts showed intermediate activity against otbacterial pathogens. Intermediate antifungal #gtiwas
observed againg. albicans for all the solvent extracts except for hot ethgtate and acetone extracts which were

found sensitive t&. albicans.
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