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Antibacterial screening of stem, fruit and leavesfo A. marmelos
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ABSTRACT

The principal objective of the present research work was to determine the antibacterial potential of A. marmelos
against four standard pathogenic bacterial strains. To evaluate antibacterial activity the agar-well diffusion assay
was used. All the four extracts showed the highest and significant antibacterial activity against both Gram negative
and Gram-positive bacteria. It is the strain Bacillus subtilis that is almost resistant to the four extracts of A.
marmelos.
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INTRODUCTION

Use of traditional medicine is one of the commoacfices in India due to their wide pharmacologmetivities.

Developed and developing countries use traditiomadlicine at the primary health care level. Manyently used
drugs are expensive or not readily available amdagor setback to their continued usage is the dgveént of
resistance. This situation urgently forced sci¢atisr searching new, inexpensive drugs that vellable to act for
longer periods before resistance sets in. Theeevisdespread belief that green medicines are hiealimd more
harmless or safer than synthetic ones [19]. Mediqgitants have been used to cure a number of disedatough
the recovery is slow, the therapeutic use of madigdlant is becoming popular because of its iftghib cause side
effects and antibiotic resistant microorganismg.[21

Antibacterial properties of various plants partkeliroot stem leaves, seeds, flowers, fruits havenbeell
documented for some of the medicinal plants for ghst two decades [16]. Medicinal and aromatic tglamnd
essences are rich in antibacterial compounds dumaildn alternate way to combat against bacteriabdess [1][17].
Since the 1940's, but many bacteria are how beapngisistant to them. According to Braunter and &(&994)
natural plant products may offer a new source aibanterial agents. In recent years antimicrobiapprties of
Indian medicinal plants have been increasingly megb[2][3]. The traditional treatment approachois much
significance, especially in India due to the endepriesence of infective gastro intestinal diseageish are the
major causes of infant and adult mortality [18].

A. marmelos is belongs to the family Rutaceae, commonly caleBael (English), Vilvam (Tamil) and is found
throughout India . Bael is a medium sized decidoes bearing strong axillary thorns. Leaves witbr® leaflets.
Bael leaves are extremely useful for treating diefejaundice, cholera and asthma. Bael leavesnade into a
poultice and used in the treatments of ophthalBézl leaf poultice is applied to inflammations-wiitack pepper
for edema, constipation, and jaundice.
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MATERIALS AND METHODS

Plant preparation : The present project work was carried out in th@ddement of Zoology, E.S.A. College Of
Science , Vasai Road ,Dist-Thane, with the objéstoeening the antibacterial activity of medicipé&nt such as.
marmelos. Their botanical identities were determined anthanticated in botany department, St. Xavevior &yl
The plant materials chosen based on therapeujmepiies and their availability in our campus. Bedected plant
was thoroughly washed and then dried under sha@® at2 degree Celsius for about 10 days. Theddpilant
samples were ground well into a fine powder in aangrinder and sieved to give particle size of BEEBmMm. The
plant powder was stored in air sealed polythens bagoom temperature before extraction.

Extraction procedures : 25¢g of dried plant powder was packed in a Whatnfédten paper no.1 and was extracted
in a soxhlet apparatus using 200ml of solventv&ak used for extraction were Chloroform (61 oEthanol (78.5

o C) ,Acetone (560c)and distilled wat&iofg, 1973) and the extracts were dried. The dried extraetewstored in a
refrigerator at 4 oC.

Phytochemical screening The extracts were subjected to Preliminary phytodbal Screening methodology were
adapted from Kemp (1986) and Sofowara (1982) methitke test for alkaloids was carried out by sulipgc0.5g
aqueous extract in 5ml 1% HCI, boiled , filtereddaMayer’s reagent was added [22][23]. The presesfce
flavanoides was determined using one ml of extnaat added with a few drops of neutral ferric cldersolution.
The presence of carboxylic acid was determined gy ml of each extracts was separately treated aviibw ml
saturated solution of sodium bicarbonate. One nvanfous extracts were dissolved in 5ml of aldokas treated
separately with a few drops of neutral ferritocide solution to find the presence of phenolse Tést for steroids,
phytosterols was carried out by 1ml each of comeded Sulphuric acid was added to the extract dlodved to
stand for 5 minutes

Tablel: Phyto-chemical screening of some medicinplants

Sr | Phyto-chemical compound| Tests Leaf Fruit Stem
No
. 10203 4 [1 |2 (3|4

1 Alkaloid Mayer’ Test + - +++  +++ - -+ + - -+
Wanger’s. Test + - - -+ + 4+ +
Dragonho’s Test - o = ar

Phytosterol Salkowaski Test - -  + - EN T S R R

3 Saponin Froth, - - - + = = s | = EN e i
Foam

Resins Acetone. -+ o+ . 1 0 1 1

Phenol Fecl Test N TR + P S = == +

ﬂ Tannins Gelatine Test -1 T 5 N 1 |

Protein and amino acid Xanthoproteic Test + - - + - = =15 ===+ +

n Diterpene Copper Acetate  + - |+ + F E N

H Flavonoids Lead Acetate Test - -  + - I S S

Glycoside Legal's Test - - = A N

Solvents 1. Ethanol; 2.Chloroform; 3. Distilled Water; £étone,  Keys: + : Positive ; - : Negativ

Bacterial susceptibility testing: The Agar plate well-diffusion method was used axdbed byDesta (2005). A

standardized inoculum 1-2 x 10 7 cfu/ml 0.5 MCl#&ad standards was introduced onto the surfac¢éedfesagar
plate, and evenly distributed by using a steritesg spreader. Simultaneously, 8 mm wells werdrout the plate
using a sterile cork borer. 70 ul of extract abacentration of 50 mcg/ml was introduced into eael. The agar
plates were incubated aerobically at 37 oC. Aféhr, the inhibition zones were measured with @rraind
compared with the control well containing only acet. 30 mcg/ml of ampicillin served as control.

Determination of MIC: MICs of the extracts were determined as descrifyelabir et al. (2005). MICs of the
extracts were determined by diluting them to vasicancentrations ranging from 10 to 200 mcg/mlchEelume
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of each extract and nutrient broth were mixed fasi tube and 0.1 ml of standard inoculum (1-2 ¥ &f/ml) was
added to each tube. Control tubes were maintaimedltaneously. The tubes were incubated aerobicll$7 0C
for 24 hrs.

The lowest concentration of extract that producedvisible bacterial growth (no turbidity) when coanpd with
control tube was regarded as MIC.

RESULTS AND DISCUSSION
The extracts were subjected to preliminary phytaubal screening and the results were tabulatedaliler.

Ethanol extracts of leaf showed only diterpene wetees fruit extract showed resins and phenolic camgs, where
as stem extract showed only alkaloids. Chlorofontmagts of leaf, fruit and stem showed only resigueous
extract of leaf showed alkaloids, resins, diterpané flavonoids, where as fruit extract showednsgphenols and
diterpene, where as stem extract showed alkalmgds)s, phenols and diterpene. Acetone extraaadf fruit, stem
showed alkolids, saponins, phenols, diterpene.riethend acetone extract of leaf,fruit,stem showedpresence of
alkaloids. Alkoloids also present in chloroform raxt of leaf and stem. Phytosterols are presemhlaroform
extract of fruit and stem, phytosterols are alsespnt in aqueous extract of leaf. Saponions arg pmr@sent in
acetone extract of fruit and stem. Resins and gheme intermediately present .Both are absenthan®| extract of
leaf and stem. Diterpene are consistent acetomactxif leaf and stem but absent in fruit. Ditempane also present
in ethanol extract of leaf and fruit, it also cistsnt in aqueous extract of leaf, fruit and stem.

Table 2: Antibacterial activity of ethanol, chloroform, distilled water and acetone extract of fruit and standard antibiotics .

SOLVENT ZONE OF INHIBITION
In mm

BN @ 2 3 4 5 6 7

1
E.coli 22 - 27 23 28 31 -
2

RSN 221 [ 0 280 250 h2on =
25

IEEEIee 21 (- (- 24 26 (30 -
- - 25 16 20 -

Keys:- 1-Ethanol; 2-Chloroform; 3-Distilled Water; 4-&tone; 5-Streptomycin; 6-Spectinomycin; 7-Control.

Table 2 showed that the antibacterial activityraftfextract of all four solvents showed maximunme®f inhibition
(2.8cm) againstBacillus subtilis. The ethanol extract showed maximum zofeinhibition (2.5cm) against
Saureus.The ethanol extract showed equal zone of inhibfid2cm) with E.coli and B.subtilis. P.aeriginosa
showed lower zone of inhibition (2.1cm). The maximantibacterial efficiency was found to be preserdacetone
extract againsB.subtilis. Acetone extract showed significant resagainstE.coli, P. aerugenosa and S aureus
with zone of inhibition of 2.3cm,2.4cm and 2.5cmi@bform extract has showed no activity against ahyhe
pathogen. Aqueous extract showed efficacy againkt B.coli and there is no zone of inhibition against other
pathogens. Acetone extract showed higher zone bibitton againstB.subtilis and Saureus compared to
streptomycin and spectiomycin

Table 3: Antibacterial activity of ethanol, chloroform, distilled water and acetone extract of stem athstandard antibiotics

SOLVENT ZONE OF INHIBITION
In mm

1 2 I3 /a 56 7
B - 2 18 20 28 31 -
[ B.subtilis e S I
IEEETeTee - - (- (2126 30 -
[ Saureus RO GRERER e

Keys:- 1-Ethanol; 2-Chloroform; 3-Distilled Water; 4-8ione; 5-Streptomycin; 6-Spectinomycin; 7-Control.

Table 3 showed that the antibacterial activity oétane extract of stem showed maximum zone of itiiib (2.2
cm). The ethanol extract showed no inhibitory attagainst four pathogens. Chloroform extract exhaltivity
only against.coli andS.aureus with 1.2cm and 2.0cm zone of inhibition repediivé\cetone extract showed zone
of inhibition against all the four pathogens in aB.subtilis andP.aerugenosa showed maximum zone of inhibion
of 2.2cm and 2.1cm respectively. No activity wasrd to be againd®.aeruginosa and Saureus in chloroform
extract ofA. marmelos. Similar result was obtained from the antibactea@ivity of A. marmelos (Prema, 2004).
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Table 4: Antibacterial activity of ethanol, chloroform, distilled water and acetone extract of leaveand standard antibiotics.
SOLVENT ZONE OF INHIBITION
In mm
I VN (V200 (S 0 NS0 e 7

- 10 14 12 28 31 -
- 08 15 14 25 29 -
14 - - 14 26 30 -
SO IS = T TG (N2 =

Keys:- 1-Ethanol; 2-Chloroform; 3-Distilled Water; 4-étone; 5-Streptomycin; 6-Spectinomycin; 7-Control .

Table 4 showed that the antibacterial activityezfes extract showed maximum zone of inhibitioBdih) against
B. subtilis. Acetone extract showed positive results agaitist pathagens. Similar result was obtained from th
ethanol extract of\. marmelos showed antibacterial activity agaifsaeruginosa andS.aureus (Prema, 2004).

CONCLUSIONS

From the results of antibacterial screening of fealvents (ethanol, chloroform, distilled water awetone) used in
this study, acetone was exhibited best antibatteciévity. Among the three parts of the plant ugethe study fruit
was considered as the most effective. Becausdibiged maximum zone of inhibition against all paglens,may be
due to the presence of alkaloids, phenols, fladmdPhytosterol and Diterpene. The inability ofragts of some
selected parts to demonstrate any visible actigigginst some bacteria may probably be due to the lo
concentration of the extracts.

In this endeavor, traditional herbal medicines mpstforce be granted the benefits of modern scieamue
technology to serves further global needs.The ddeysved from herbs may have the possibility ofngsin
medicine because of its good antibacterial activityrther research in this pursuit, focusing on idwation of
individual compounds and finally subjecting to @l trails promises to open new avenues in theofiggants for
therapeutic purpose.
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