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Antibacterial activity of Plumeria rubra Linn. plant extract

'Ajay Singh Baghe, *Chanchal Kumar Mishra, ?Asha Rani and °D Sasmal
and “Rajesh Kumar Nema

'Arya College of Pharmacy, Kukas, Jaipur, Rajasthan
2 Govt. Pharmacy Institute, Bariatu, Ranchi, Jhanktia
3Dept. of Pharmaceutical Sciences, Birla Institutd echnology, Mesra, Ranchi
“Rishiraj College of Pharmacy, Indore

ABSTRACT

A large number of medicinal plants are claimed éuseful in skin disease in all traditional systein
medicine and folklore. While these plant remedies laeing used orally and by local application.
Looking to the scope of herbal drug and increasitegnand especially in disease of liver, cancer,
diabetes, hypertension, renal disease, inflammaiitfectious diseases and skin diseases etc. Plamer
rubra Linn. has been selected because of its elagyadlability, therapeutic value and degree ofeasch
work which is not done. Plumeria rubra Linn. is actluous tree with thick, widely distributed in
common rather moist garden, in lawns and in op@mfaition tree is unusual in appearance. Plant loses
leaves for a short time during the winter. Slowmgwgs up to height 25 feet with 35 spread. Aboulteig
species of Plumeria rubra (L.) occurs in India. Téecending branches leave simple Alternate, spiral,
elliptic or ovate shape, base tapering (harrow attate) or oblique, margins entire or undulate, apex
acuminate or acute or obtuse. Pink or red colomitos and flowering period is August to October.
According to Ayurveda; root is bitter, carminatiteermogenic, etc. Leaves are useful in inflamnmatio
rheumatism, antibacterial, antifungal, bronchitintipyretic etc. The in vitro antibacterial actiyitof
ethanolic, chloroform, ethyl acetate and aqueousaex of leaves of Plumeria rubra (L.) has been
evaluated using disc diffusion method against &leemidis and Escherischia coli of bacterial strain
Comparatively, extract showed significant antibaeteactivity with specific standard (Ciprofloxagin
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INTRODUCTION

A large number of medicinal plants are claimed ¢ouseful in skin disease in all traditional
system of medicine and folklore. While these pla@amedies are being used orally and by local
application since ancient, the mechanism wherebk sffects elicited has not been looked into.
These effects have been brought about by their@mbentibacterial activity by different plants.

435



Ajay Singh Baghel et al J. Chem. Pharm. Res,, 2010, 2(6):435-440

There are many natural products, which are useabtential antimicrobial agents. Looking to
the scope of herbal drug and increasing demancciedlyen disease of liver, cancer, diabetes,
hypertension, renal disease, inflammation, infetiadiseases and skin diseases etc. The
selection of the planPlumeria rubraLinn. is made on the basis of its Easy of avadliligbi
Therapeutic value and degree of research work wikiobt don&

As part of research for new biological active comnpas from higher plants, the crude organic
extracts ofPlumeria rubraLinn. as screened. The purpose of this study iavestigate Indian
plants potential antibiotic activity by preliminabjo-screening. That is why to evaluate the anti-
bacterial potential of different extracts Blumeria rubra(L.) was carried outPlumeria rubra
Linn. is a deciduous tree with thick, widely dibited in common rather moist garden, in lawns
and in open plantation tree is unusual in appeardPlant loses leaves for a short time during the
winter. It grows up to height 25 feet with 35 sgte®lant growth rate is slow. About eight
species oPlumeria rubra(L.) occurs in India.

The ascending branches leave simple Alternatealspetiole undissected, elliptic or ovate
shape, base tapering (narrow attenuate) or obligaegins entire or undulate, apex acuminate or
acute or obtuse. Pink or red color flowers, spmegdiymes fruits elongatedrlowering period is
August to October. According to Ayurveda; root iftds, carminative, thermogenic, laxative,
leprosy etc. Leaves are useful in inflammation,urhatism, antibacterial, bronchitis, cholera,
cold and cough, Antipyretic, antifungal, stimulat?

About Plant PlumeriarubraLinn.

The species for the proposed study was identifie®b A. Bala Subramanyam and this same
was authenticatethy Dr. P. Jayaraman, Botanist, Plant Anatomy Rebe&enter (PARC),
Chennai.

Taxonomy of PlumeriarubralLinn:

Kingdom-Plantae
Class-Magnoliopsida
SubclassAsteridae
Order-Gentianales
Genus-Plumeria
SpeciesRubra

Family- Apocynaceae

Tribe- Plumeria

Botanical NamePlumeria rubra

.‘ Photograph oPlumeria rubraLinn.
EXPERIMENTAL SECTION
Test Micro-organisms

The various extracts of the powdered leavedloimeria rubra(L.) were subjected to anti-
bacterial studies. The organisms used were:
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Table- 1. Detailsof Bacterial Strainsused for deter mination of antibacterial activity

S. No. NAME OF STRAINS SOURCES NO. OF STRAIN
Staphylococcus epidermidis | Inst. Of Microbial Technology,
1 Chandigardh MTCC 3615
> Escherischia coli Inst. O_f Microbial Technology, MTCC 118
Chandigardh

The organisms were maintained on Nutrient Agartslarhese were tested using Nutrient broth.
One loopful of the respective cultureS. (epidermisand E. col)) in slants which were
maintained below 4C and incubated at 3T for 24 hours and were observed for the growth of
the organism with naked eye for their turbid natarel compared with sterile broth. The
presence of turbidity indicates growth and suitgbdf the culture for further work.

Preparation of test solution and Standard Antibacterial Agent

The test solution of each extract was preparedisgotving the dry extracts of powdered leaves
of Plumeria rubra(L.) in respective solvent of each extract and wsedontrol. Concentration of
the test extracts was 3 mg/ml and the Standard-Bedierial antibiotic Ciprofloxacin (Dr.
Reddy’s Lab.) 1Img/ml concentration.

Preparation of Inoculum:-

The Bacteria preserve were cultured and sub-cultpuee colonies. The procedure is below:-

(a) One loopful (2 mm) of each bacterial suspensias inoculated in 5 ml of nutrient broth and
all test tubes were incubated af 87for 24 hours.

(b) The overnight grown nutrient broth culture atk test organism was used for streaking over
nutrient agar plates and subjected to incubatioB7AC for 24 hours and same process was
repeated until pure isolated colonies were obtained

(c) From these isolated colonies fresh sterileientbroth and media were re-incubated 2t@7
for 24 hours. These nutrient broth cultures serasdinoculums for determination of anti-

bacterial activities of the extratt

Deter mination of Minimum inhibition Concentration (MIC)

Disc diffusion Techniques:-

(a) Stock solution of various leaves extractdbifmeria rubra(L) of 3 mg/ml were prepared
with sterile Dimethyl Sulphoxide (DMSO) and measureolume of stock solutions were
dispensed in the conical flask to prepare concegatraf 250, 500, 750, 1000 and 150§/ml of
extracts.

(b) The sterile Petri plates were poured with ntoligar medium and allowed to be solidified.
(c) The suspension of test organism or culture wkreded on the solidified nutrient agar
medium and kept for 30 minutes in same positiorpfoper inoculation.

(d) Location for each test extract conc. was magtdtie back of Agar containing petriplate.

(e) The whatmann filter paper was dipped in appad@istock extract concentration and placed
on the respective place as the marked area orattieds the petriplate.

(f) The plates were incubated at’&for 24 hours.

(9) The results were analyzed on the basis of pbirghibition observed:®
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Table- 2: Determination of minimum inhibitory concentration (M1C) of the various leaves extracts of
Plumeriarubra(L).

S.No. | Test Compounds. | Name of the Bacteria Growth media containing different
concentration of the extract in pg/ml
250 500 750 1000 1500
pg/ml | pg/ml | pg/ml | pg/ml | pg/mi
Ethanolic Extract S. epidermidis + + + -- -
A Escherischia coli + + * + --
Chloroform S. epidermidis + + + + --
B Extract Escherischia coli + + + * --
Ethyl acetate S. epidermidis + + + -- --
C Extract Escherischia coli + + * -- --
Aqueous Extract S. epidermidis + + + + --
D Escherischia coli + + + * --
+ = Growth,  +=Partial inhibition -- = Comjete Inhibition

Disc diffusion method for determination of antibexél potency and its comparison

CIPROFLOXACIN:

(a) Sterile Disc of Whatmann filter paper no.1 of 6 rdiameter was prepared.

(b) Nutrient Agar media were prepared, sterilized aodred on to sterile Petri dishes and then
kept in the incubator at 3T for 24 hrs.

(c) One set of two dilutions each of extract and cilewadcin was prepared and stored in a
properly capped volumetric flask.

(d) All plates were flooded with corresponding cultwkthe test organism under Laminar
Airflow and left for 30 minutes.
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Graph No. 1: Graphical Representation of Antibacterial Activity of Various Extract of Powder L eaves of
Plumeriarubra (L.) [Standard: Ciprofloxacin 1mg/ml and Dose of Test Extract: 3mg/ml]

(e) The excess inoculum was discarded using a steageeBr pipette.
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(H  Sterile disc were soaked in these dilutions andgalan the corresponding quadrants of the
flooded nutrient Agar plates marked at the backsime concentration. This was done
both for the test compounds as well as for cipratton.

(g) The plates were kept overnight in the incubatd@7iC. After incubation, the diameter of
zone of inhibition around each disc was measurédlaaresults were tabulated for various
compounds and ciprofloxacit?**

Table No. 3: Anti Bacterial Activity of Various Extract of powdered leaves of Plumeria  rubra(L.)
Zone of inhibition (mm)
. . Ethyl
Test Microorganism Standard Chloroform acetate Ethanol Aqueous
Extract Extract Extract
Extract
S. Epidermidis 32 14 19 17 16
E. Coli 33 15 21 16 15

Fig. 1: Antibacterial activities of various extracts of powdered leaves of Plumeria rubra Linn.
[Std.: Standard (Ciprofloxacin), C: Control, ChChloroform extract, Aq.: Aqueous extract]

Fig. 2. Antibacterial activity of ethyl acetate extracts of powdered leaves of Plumeriarubral.
[Std.: Standard (Ciprofloxacin), C: Control, E.Acthyl  Acetate]

439



Ajay Singh Baghel et al J. Chem. Pharm. Res,, 2010, 2(6):435-440

RESULTSAND DISCUSSION

The results indicate that all the test extractswshgood inhibitory activity against all these
bacterial strains. Ethanolic extract of leaveshevwsng partial antibacterial activity againSt
epidermidis at 750 and 10Q@/ml and at 150Qug/ml showing complete antibacterial activity
while in Escherischia colat 1500ug/ml respectively. Chloroform extract of leavesiowing
partial antibacterial activity againSt epidermidiat 750 and 100Qg/ml and showing complete
antibacterial activity at 15@@/ml while Escherischia coliat 1500ug/ml respectively. Ethyl
acetate extract of leaves is showing partial antdy&l activity againss. epidermidisat 1000
ug/ml and showing complete antibacterial activityt&@00ug/ml while Escherischia colat 1000
ug/ml respectively. Aqueous extract of leaves iswshg partial antibacterial activity againSt
epidermidisat 1000ug/ml and showing complete antibacterial activity1&00 pg/ml while
Escherischia coliat 1500 ug/ml respectively. Standard Ciprofloxacin is shogvinoomplete
antibacterial activity againg. epidermidisand Escherischia colat 500ug/ml and 750ug/ml
respectively.
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