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ABSTRACT

Most of the human diseases are mediated by mican@ms. The discovery of antimicrobials providesrameasingly
important tool to combat microbial diseases. Impropsage of antimicrobials results in the develapnod microbial
resistance. Therefore, identification of new antimbial compounds is essential. Traditional medicatill plays an
important role in the health care in India and ottwuntries. The mangrove ecosystem is a largedxpiored source for
the potential biologically active secondary metiébel Consequently, we set out to screen the sfeftvioennia alba
collected from the Coringa Mangrove Reserve Fokéaskinada, East Godavari, Andhra Pradesh, Indiafgibacterial
activity. In the present study, the stem extractAefcennia albain Hexane, Benzene, Chloroform, Ethylacetate,
Methanol, Acetone, Absolute Alcohol & Water wergesmed for the antibacterial activity by Agar wdiffusion
method against selected microorganisms, @taphylococcusureus, Bacillus subtilis, Escherichia coli, Kled&h
pneumonia(drug resistant strainsPseudomonas aeruginosa, Enterobacter aerogenesstridiom perfringens &
Bacillus subtilis(drug sensitive strains)rhe extracts were also screened for secondarybwidges like flavanoids,
alkaloids, saponins, terpenoids, steroids and tanmlone of the extracts were found effective agjdine tested drug
resistant strains irrespective of Gram nature. @/lMethanol extract is active agailisierogenes & Bacillus subtilis
and Chloroform, Acetone, Absolute Alcohol & aqueadracts exhibited only ank. aerogenesctivity. However,
Hexane, Benzene & Ethyl acetate solubles does mmi any activity on the tested cultures. Phytoclvamstudies
support the antibacterial activity of methanol,tace, alcohol & water solubles sfalba This clearly indicates that the
active principles of\.albastem are positive against drug sensitive strainsbt to the drug resistant strains.

Key Words: Mangrove, Avicennia alba, Antimicrobials, Minimum Inhibitory ConcentrationPhytochemicals.

[ INTRODUCTION

Currently, the haphazard use of commercial antimicrobial agents to replace the current practic
antimicrobial drugs has caused multiple drug [12]. Plants remain the most common source of
resistance in human pathogenic microorganisms [3]. antimicrobial agents. Their usage as traditionallthe

In addition to this problem, hypersensitivity, remedies is the most popular for 80% of world
immune-suppression and allergic reactions are population in Asia, Latin America and Africa and is
sometimes present from the adverse effects of reported to have minimal side effects [24]. In réce
antibiotics on the host [20].This situation forced years, pharmaceutical companies have spent a lot of
scientists to search for new and effective time and money in developing natural products
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extracted from plants, to produce more cost effecti
remedies that are affordable to the population. The
rising incidence in multidrug resistance amongst
pathogenic microbes has further necessitated the
need to search for newer antibiotic sources. g
known that some plants containing active compounds
are able to inhibit the microbial growth. Studying
plant-based antimicrobial properties provides
additional information in developing natural
antibiotics and discovering the alternative of
antimicrobial drugs for the treatment of infectious
diseases. Mangroves are diversified group of plants
that grow in estuarine environment, have been a
source of interest for their novel natural produikis
alkaloids, flavanoids, glycosides, saponins, tagnin
etc., are known to exhibit antiviral, antibacterdald
antifungal activities [6].Avicennia alba(A. alba)
belongs to Avicenniaceae family. The common name
for this plant is “Vilava mada”. In India it occurs
along the east and west coasts from Sunderbarts up t
Maharashtra. A. albais a rich source of naphtha-
guinones [7]. The bark and seedsfoéilba are used

as a fish poison and the resin used in birth cgntro
ulcers treatment, skin diseases and also usedréo cu
tumors[27]. It provides a rich source of steroids,
triterpenes, saponins, flavonoids, alkaloids and
tannins. Therefore, the present study has designed
evaluate the antimicrobial activity #f alba stem
extracts against eight human pathogenic microbes.

[l MATERIALS AND METHODS

2.1. Plant Material

The healthy plant ofA. alba was collected from
Coringa Reserve Forest, Kakinada, Andhra Pradesh,
India. The stems were surface sterilized with 1%
mercuric chloride and thoroughly washed with plenty
of distilled water. Later, the stems were shadedri
after chopped into small pieces.

2.2. Extraction

The chopped stem material 8f alba (100g) was
extracted in to different solvents in the incregsin
order of polarity viz, Hexane, Benzene, Chloroform,
Ethylacetate, Methanol, Acetone, Absolute Alcohol
& Distilled water. The chopped material was
extracted sequentially into 500 ml of the respectiv
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solvent by initial soaking for 12 hours followed by
refluxing for about 10 hours below the boiling poin
of the respective solvent. Resulting extracts in
different solvents were evaporated and concentrated
using the rotary evaporator. Concentrated extracts
were dissolved in 1 — 2 ml of DMSO and the
concentration was adjusted to 100mg/ml with water
and stored at 4°C. Plant extracts were tested for
antibacterial activity by agar well diffusion tedtue.

2.3. Bacterial Strains

Pure cultures oBtaphylococcusiureus(MTCC 87),
Bacillus subtilis (MTCC 441) Escherichia coli
(MTCC 40) Klebsiella pneumoni@MTCC 39) (drug
resistant strains)Pseudomonas aeruginogMTCC
424) Enterobacter aerogenes(MTCC 111),
Clostridium perfringens(MTCC 450) & Bacillus
subtilis (MTCC 121) (drug sensitive strains) were
procured from Microbial Type Culture Collection
(MTCC) Chandigarh to determine the antibacterial
activity.

2.4. Determination of Antibacterial activity

The anti-bacterial activity ofA. alba extracts were
performed by Agar well diffusion method [19].
Bacterial suspensions of the test cultures were
prepared by using 24 hour old bacterial culturee Th
amount of bacteria needed to undertake the stugdy wa
determined using UV/Vis spectrophotometer (ELICO,
India) at 625 nm so that the absorbance of the
suspension was held at 0.1 which was assumed to
contain 1-2x18CFU/ml. About 20 ml of melted (at
about 50°) Mueller Hinton agar was mixed with 1 ml
of bacterial suspension homogeneously and allowed
to solidify in petri dishes (143 mm diameter). Vgell
(8mm dia.) were made using a sterile cork borer on
the solidified medium. Wells were filled with 100 p

of the original crude extraction of each extract
obtained by the above extraction method. All tieste
were performed in duplicates. The diameters of the
inhibition zones were measured and their means were
calculated. DMSO in water was taken as control.

2.5. Determination of Minimum Inhibitory
Concentration
Minimum inhibitory concentration (MIC) was

determined by broth dilution method [26,25]. Each
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inoculum was prepared in Mueller Hinton broth and
density of bacteria was adjusted as described above
To determine the MIC, the identified extract in
DMSO was serially diluted in Muller Hinton broth
medium to get the concentration of 5, 10, 15, 20 &
25 ug/100ul. Later, each tube was inoculated with
0.2 ml suspension of reference strain. After
incubation, the test tubes were observed for titgbid
and the least concentration where no turbidity was
observed and the MIC values were noted.

2.6. Phytochemical Analysis

The crude extracts were subjected to preliminary
phytochemical analysis by following standard
protocols from Pharmacopia for identification of
different phytochemical constituents.

Test for flavanoids

a) Ferric chloride testAbout 2ml of the test solution
was boiled with distilled water and then filtered.
Then, few drops of 10% ferric chloride solution was
added to the filtrate. A green-blue or violet cakion
indicates the presence of a phenolic hydroxyl group

b) Shinoda’s test About 0.5gm of each extract was
dissolved in ethanol, warmed and then filtered. IEma
pieces of magnesium chips were then added to the
filtrate followed by few drops of conc.HCI. The fin
orange, or red to purple coloration indicates the
presence of flavanoids.

¢) Sodium hydroxide testAbout 0.2gm of the each
extract was dissolved in water and filtered; tcsthi
2ml of the 10% Na OH was added to produce a
yellow coloration. A change in colour from yellow t
colourless on addition of dilute hydrochloric acid
was the indication for the presence of flavonoids.

d) Lead acetate tesAbout 0.5gm of the each extract
was dissolved in water and filtered.To the 5ml of
each filtrate, 3ml of lead acetate solution wasthe
added.Appearance of a buff-coloured precipitate
indicates the presence of flavanoids.

Test for alkaloids

0.5 g of crude extracts were stirred with 1% agsgeou
HCI on water bath and then filtered. To 1ml filgat
few drops of dragendroff's reagent was added.
Formation of orange —red precipitate was considered
as positive to alkaloids. To another 1ml filtragsvf
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drops of Mayer's reagent was added and J.
Ethnopharmacolappearance of buff-coloured
precipitate will be taken as presence of alkaloids.

Test for Saponins

About 0.5gm of crude extract was shaken with water
in a test tube and it was warmed in a water batie. T
persistent froth indicates the presence of saponins

Test for Terpenoids

Small quantity of crude extract was dissolved in
ethanol. To this, 1ml of acetic acid was followed b
the addition of few drops of conc80,. A change in
colour from pink to violet confirms the presence of
terpenoids.

Test for steroids

a) Salkowskii test About 0.2gm of each extract was
dissolved in 2ml of chloroform, followed by the
addition of conc. K5O, to form reddish brown colour
at interphase indicates the presence of steroids.

b) Keller-Killiani test- To 0.5ml of test solution, 2ml
of 3.5% Fe(d, small amount of glacial acetic acid and
2ml of conc. HSO,were added carefully. Appearance
of reddish brown ring at interphase is a positive
indication for the presence of steroids.

c) Liebermann-Burchard test To 0.2gm of each
extract, 2ml of acetic acid was added and the isolut
was cooled well in ice followed by the addition of
conc. HSQO, carefully. Colour development from
violet to blue or bluish-green indicates the preseof

a steroidal ring

Test for tannins

About 0.5gm of each extract was stirred with about
10ml of distilled water and then filtered. Few dsayf
1% ferric chloride solution were added to 2ml of th
filtrate. Occurence of a blue-black, green or blue-
green precipitate indicates the presence of tannins

a) Borntrager’s test About 0.2gm of each extract to
be tested was shaken with 10ml of benzene and then
filtered. The filtrate was shook well after the &idh

of 5ml of the 10% ammonia solution. Appearance of
pink, red or violet colour in the ammonical (lower)
phase was taken as the presence of free
anthraquinones.

b) Phlonatanins test About 0.2gm of each extract
was added with 1% HCI solution. Formation of red
precipitate indicates the presence of tannins.

513



EVALUATION OF ANTIBACTERIAL ACTIVITY ON SELECTED BACTERIA AND SCREENING OF SECONDARY
METABOLITES

[l RESULTS & DISCUSSION

Extracts from different mangrove plants are repbrte

to possess diverse medicinal properties [27,1]. For

example,A. illicifolius, A. marinaandE. agallocha
showed significant analgesic activity [13].

Mangroves and mangrove associates possess novel

agrochemical products, compounds of medicinal
value, and biologically active compounds [5].
Extracts from different mangrove plants are also
active against human and plant pathogens [8].if th
study, A.alba was selected for evaluating the
antibacterial activity on selected eight bactefihe
active constituents oA.alba were extracted in to
different solvents in the order of increasing pityar
The physical characteristics and percentage yiéld o
the extracts are summarized in Table-1. As inditate
in the table, there were differences in the yield o
extraction products which might be due to polarity
difference of solvents used for extraction, soltypil

of various ingredients, etc. [16].

A.albastem extracts in different solvents in the order
of increasing polarity were used to determine the
antibacterial activity against drug resistant and
sensitive strains of bacteria by agar well diffusio
method as it is a better method than the disc sldfu
method. Discs of crude extracts are not suitable fo
the complete diffusion of material into the agar. |
the present study, all the 8 extractsPofalbawere
tested against the selected bacteria and the deta w
presented in table-2. These results indicate that,
stem extracts ofA. alba did not show any anti
bacterial activity against Gram +ve or Gram —ve
strains drug resistant microorganisms. However,
Chloroform, Methanol, Acetone, Absolute Alcohol

& aqueous extracts exerted different degree of zone

of inhibition with Gram -ve drug sensitivé&.
aerogenesnhile the methanol extracts exerted little
anti B. subtilisactivity. While the A.alba constituents

in hexane, benzene and ethyl acetate found to be

ineffective against any of the tested microorgasism
Hence it is confirmed that\.alba stem to contain

strong anti Gram —ve principles. These observations

are in concurrence with the previous studies on
A.alba[22].
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Several reports are documented in literature on the
determination of MIC values of many plant extracts
[21]. In our study, the positive extracts for
antibacterial activity were further tested to detiere

the MIC and the data was represented in figurehk. T
MIC values of stem extracts were found to be in the
range of 5 to 20 mg/10@l againstE. aerogenes.
Secondary metabolite such as flavanoids, alkaloids,
saponins, terpenoids, steroids, tannins were regort
to exhibit different anti biological activities [14For
example, Saponins are glycosides occurring widely i
plants. These are abundant in many foods consumed
by animals and human beings. These are widely used
as mild detergents. These are known to associale wi
hypercholesterolemia, hyperglycemia [23] , anti-
cancer, anti-inflammatory [17] activities. Plant
steroids are known for their anti-inflammatory [2],
analgesic [18], anti-microbial and on central neis/o
system [4]. Tannins have been widely recognized for
their pharmacological properties. These are well
studied for anti-diabetic [9], anti-inflammatory5iL
and anti-bacterial activities. Secondary metabslide
A.alba stem revealed that acetone, methanols were
found to contain most of the tested secondary
metabolites as shown in Table-3. Alkaloids and
flavonoids are known to associate with strong anti-
bacterial activities [11,10]. Phytochemical dataoal
indicates that the common secondary metabolites in
all the positive extracts are alkaloids and flavdso
Hence, the anti-bacterial activity of A.alba midig
because of the alkaloids and flavonoids. The residlt
the present study support the traditional usé.afba

as an ethnomedicine. The profound chemical diyersit
with in the mangroves provides an opportunity for t
discovery of new drugs. The present work4alba
stem needs further extension to isolate and
characterize the active anti-bacterial principles.

[IV] CONCLUSION

A.alba stem collected from mangrove forest of

Coringa Reserve Forest, Kakinada, East Godavari,
Andhra Pradesh, India was tested for anti-bacterial
activity and phytochemical screening. This studg ha

revealed the preliminary evidence of antibacterial
ability of A.alba stem extracts in various solvent.

Polar solvents like methanol, acetone, ethanol and
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water and non-polar solvent chloroform showed

maximum antibacterial

activity. Flavonoids and

alkaloids are known for the antibacterial activtyd
the phytochemical analysis of different solvent
extracts indicates that flavonoids and alkaloids ar

common

in all the extracts with antibacterial

properties. These studies also conform that ithman
considered as a potential ethno pharmacologicat pla
for the treatment bacterial disorder of Gram -ve
bacteria. Therefore tha.alba stems extracts can be
used to discover new bioactive natural products tha
may serve as natural antibiotics to replace the 9.

synthetic pharmaceutical to
disorders. The plant studied here can be used as a

control microbial

potential source of useful drugs. There is need for
further studies on the plants parts in order ttaiso
identify, characterize and elucidate the structofre
antimicrobial bioactive compounds.
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Physical Extract
S.No Name of the Characteristi|  weight in
solvent
cS gms
1 Hexane Powder 0.329
2 Benzene Powder 0.356
3 Chloroform Powder 4.805
4 Ethylacetate Powder 0.647
5 Methanol Viscous 1.082
6 Acetone Viscous 0.372
7 Ethanol Powder 0.585
8 Sterile Distilled Powder 3673
water

Table-3: Phytochemical analysis d&vicennia albastem

extracts in different solvents.

S. Phytochemical H B c EA M A E|W
No
1 Flavanoids | + - + + P Y
2 Alkaloids + + + . n + | F
3 Saponins e e .
4 Terpenoids | + 4| ++
T
5 Steroids + e+ o | 4

H- Hexane; B- Benzene; C- Chloroform; EA- Ethyl
Acetate; M- Methanol; A- Acetone; E- Ethanol
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Figure — 1 :MIC of Avicennia albastem extracts against
E. aerogenes

Tone of inhibition in
mm

[ QN Y T Y = N O
[
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Conc. ofextract in mg/100ul

25

E Zone of inhibition
(mmyj Methanol

M Zone of inhibition
(mm) Acetone

H Zone of inhibition
(mm) Ethanol

B Zone of inhibition
(mmy) Water

H- Hexane; B- Benzene; C- Chloroform; EA- Ethyl Aate; M-
Methanol; A- Acetone; E- Ethanol (Absolute alcoh®lj- Water.
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