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ABSTRACT

Successive extracts of Plumeria rubra Syn Plumeria acutifolia were prepared using petroleum ether (60-80°C),
chloroform, methanol and water. The stock solution of 10 mg/ml of the extracts were screened for antimicrobial
activity by using Cup plate method and Minimum inhibitory concentration (Turbidity method) against Escherichia
coli, Bacillus subtilis, Staphylococcus aureus, Candida albicans and Aspergillus niger. The result showed that a
methanol extract exhibited a significant activity against the bacterial strains when compared with Ciprofloxacin as
a standard and aqueous extract was active against the fungal strains when compared to Fluoconazole. Hence this
study proves that Plumeria acutifolia Syn Plumeria rubra possess antimicrobial activity.
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INTRODUCTION

Plumeria is a small genus belonging to family Apocynaceadyictv comprises oflactiferous trees and
deciduousshrubs.Its origin is CentralAmerica,but it is now native to warntropicalareas of Pacific islands,
Caribbean,South America, and Mexico. Various species are now found widely andistributed inthe
warmerregionsof the world [1]. The planPlumeria acutifolia Poir syn Plumeria rubra L. is a native of Mexico
and cultivated in gardens throughout India as aamental tree. Its leaves fall during the montiviafch and new
foliage is produced in April. Different parts ofetlplant are used traditionally in medicine. Thetroark is bitter,
pungent, heating, carminative, laxative and usiefléprosy and ulcers. In Indonesia, a decoctioRlofneria rubra
bark is used to treat gonorrhoea, while in the ippihes, bark extracts are employed for their ptivga
emmanogogue and febrifuge effects. In Mumbai (Indtds used in intermittent fever, like cinchora.Ayurveda
system of medicine it is used in malaria, fevetisgptic and as a stimulant [2,3,4].

MATERIALS AND METHODS

The bark ofPlumeria acutifolia Poir Syn Plumeria rubra L. was collected from University campus in June®@hd
authenticated by Dr. H.B. Singh, Head Raw Materté¢rbarium & Museum, New Delhi vide Ref.
NISCAIR/RHMD/Consult-2010-11/11/1413/11. A vouchepecimen has been retained in Department of
Pharmaceutical Science, Guru Jambheshwar Unives§iScience &Technology, Hisar. The plant mate(idig)
was air-dried at room temperature (30@pand then powdered to pass through a sieve of.1mm
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Micro-organisms used

The strains of bacteria used wetgscherichia coli (MTCC1652), Bacillus subtilus (MTCC 2063) and
Staphylococcus aureus (MTCC 2901). The fungal strains used in this stugyeCandida albican (MTCC 227) and
Aspergillus niger (MTCC 8189).

Preparation of test inoculums
The various strains of micro-organism were ino&dain sterile nutrient broth (Hi media). This mediwas
incubated at 37C + 1°C for 24 hours and sterilized. The inoculums wesedufor antimicrobial assay.

Antimicrobial assay

Agar well diffusion method

The antimicrobial activity of bark extract (petrofe ether, methanol, chloroform and aqueous extd®) rubra
was evaluatedAbout 15 to 20 ml of Nutrient agar and Sabourad t@ese agar medium were poured in the
sterilized petri dishes and allowed to solidify.earop of bacterial and fungal strains was spread the medium
by a rod. Wells of 6 mm in diameter and about 2apart were punctured in the culture medium usieglstcork
borers. The standard and test compounds (extragietmleum ether, chloroform, methanol and wassiution
were prepared in dimethyl sulphoxide (20 % v/v)thet concentration of 10 mg/ml respectively. Thanplextract
solutions were added to the wells. Plates werebiatad at 37°C for 24 h. Standard drugs used irstindy were
Ciprofloxacin for bacterial assay and FluoconaZoleassay of fungi. Antimicrobial activities weewaluated by
measuring the inhibition zone diameters|[5,6,7].

Minimum inhibitory concentration (MIC)

The MIC was evaluated according to two fold sediadtion method. The stock solutions of test sao§ (extracts)
were prepared at concentration of 100 pug/ml inientrbroth serially diluted at up to five timesx&issay tubes
were taken for screening minimum inhibitory concatibn of each strain. In the'tube, 1ml of the seeded broth
was added followed by addition of 1ml of the tesimpound solution and thoroughly mixed to obtain a
concentration of 50pg/ml. To make further dilutminthe solution, 1 ml volume from first tube wasdulated into
2" assay tube serially. The procedures were condurtddr aseptic conditions. The inoculated tubeswept at
37°C £ 1°C at 24 hours for bacterial assay, 7 dayAspergillus niger and 3 days foCandida albicans. After
incubation period, tubes were removed and obsdoredeposits or turbidity in the solution[8,9,10].

RESULTS

In the present study, methanol extracPofubra bark exhibited significant antimicrobial activityhen compared
with standard drug. It is evident from the dataspreed in Table | and Table Il that the methantiaex possesses
antimicrobial activity in cup plate method and miwnim inhibitory concentration study (Turbidity methoThe cup
plate method result showed the zone of inhibitioibé 16mm, 18 mm and 18 mm for methanol extracinaga
aureus, B. subtilus andE. coli when compared with standard drug ciprofloxacinmihg 26 mm, 28 mm and 24 mm
zone of inhibition respectively. The aqueous extshowed 8mm 10mm diameter agaiBsaureus andB. subtilus.
The aqueous extract showed 12 mm diameter agaimsger and 10 mm again€. albicans when compared with
fluoconazole having 20mm and 22mm diameter resgelgti

The Minimum inhibitory concentration is reported acdagl to the liquid dilution screening of antimicrabi
activity of higher plants. The methanol extractgess a MIC 25 pg/ml in bacterial strain and 50 Jiginfungal
strain when compared with standard drug Ciprofloxand Fluoconazole of MIC 0.156 pg/ml, 0.156 pg/mnid
0.312 pg/ml against bacterial and fungal strairdustéence the present study proves that methanchaxgave
highest activity against bacteria and aqueous exagainst fungi. The antimicrobial evaluation bfst plant is
drawn by using a standard procedure which is hketpfauthenticate the potential of such plant sgecrhis is first
such report on this plant using these strains.
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Table I: Zone of inhibition of bacteria and fungi (in mm) of Plumeria acutifolia bark

Micro-organisms used
Sr. No. Extract S.aureus | B.subtilis | E.coli | A.niger | C.albicans

1 Petroleum ether _ _ _ _ _
2 Chloroform _ _ _ _ _

3 Methano 16 18 18

4 Aqueous _ _ _ 12 10

5 Ciprofloxacin (10 pg/ml) 26 28 24 _ _

6 Fluconazole (10 pg/ml) _ _ _ 20 22

Table 1l: Minimum linhibitory Concentration (MIC) o f Plumeria acutifolia bark

. Serial dilution (ug/ml)
Microorgansm | MIC of Standard Drug Extract 501 25| 1251 629 3.4
Pet ether N _ _ _
E coli Ciprofloxacin Chloroform | | _ _ _ _
0.156 pg/ml Methano + | +
Aqueous _ _ _ _ _
Pet ether | _ _ _
. Ciprofloxacin Chloroform | | _ _ _ _
B. subtilis 0.156 pg/ml Methanol + | _ _ _
Aqueous _ _ _ _ _
Pet ether | _ _ _
S aureus Ciprofloxacin Chloroform | _ _ _ _ _
0.156 pg/mi Methanol + + _ _ _
Aqueous _ _ _ _ _
Pet ether N _ _ _
) Fluconazole Chloroform
A noger | 0312 pg/ml Methanol | _ _ _
Aqueous + _ _ _ _
Pet ether | _ _ _
C. albicans Fluconazole Chloroform | _ | _ _ _ _
0.156 pg/ml Methanol | _ _ _
Aqueous + _ _ _ _
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