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Abstract: Ethno-medicinal plants have been used throughout the world for centuries as drugs and remedies for
various diseases. Since they have a great potential of producing diverse secondary metabolites that are benefit
to mankind, scientists are attempting many approaches to identify the new biologically active principles in
plants of different habitat. Green medicine is safer than synthetic drugs as these are associated with less
cytotoxicity. This study was designed to evaluate the antibacterial activity of Luminitzera racemosa stem extract
in different solvents against clinically important drug resistant Gram-positive strains viz., Staphylococcus
aureus, Bacillus subtilis, Bacillus cereus, drug resistant Gram-negative strains -Escherichia coli & Klebsiella
pneumonia and drug sensitive Gram-positive strains- Bacillus subtilis and drug sensitive Gram-negative
strains- Enterobacter aerogenes and Pseudomonas aeruginosa by agar well diffusion method. All the crude
extracts were found to exhibit antibacterial activity against the drug resistant and drug sensitive test cultures.
However, antibacterial potential varied from one extract to another in terms of zone of inhibition. The zone of
inhibition was compared with standard broad spectrum antibiotics Gentamycin (30mcg/disc). Bioactive
compounds infused in acetone exerted higher antibacterial potential against all tested strains, followed by
ethanol, methanol and water. Drug resistant Klebsiella pneumonia strain was poorly inhibited by hexane extract.
This study provides the necessary data for extraction and characterization of bioactive principles that possess
the antibacterial action from acetone stem extracts of L.racemosa.
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I.  Introduction

Historically, the discovery of antibiotic penicillin was the conquest over the disease causing bacteria is
one of the greatest success stories of modern medicine. Bacteria have adopted numerous defense mechanisms
against antimicrobial agents and drug resistant pathogens are on the rise. In the recent years, incidence of
multidrug resistance in pathogenic and opportunistic bacteria has been increasingly documented [1].These
multidrug resistant bacteria have also created immense clinical problems around the world. Hence there is a
need for the discovery of potent drugs to control multidrug resistant microorganisms. Plants remain the most
common source of antimicrobial agents. Their use as traditional health care remedies is most popular in 80% of
the world population in Asia, Latin America and Africa and reported to have minimal side effects [2, 3].

Medicinal value of plants lies in one or the other chemically active substances that produce a definite
physiological action in living organisms. The most important among the bioactive constituents of plants are
alkaloids, flavonoids tannins, steroids, etc [4, 5]. The natural products of higher plants may possess a new
source of antimicrobial agents with possibly novel mechanisms of action [6]. They are effective in the treatment
of infectious diseases, while simultaneously mitigating many of the side effects that are often associated with
synthetic antimicrobials [7, 8]. Therefore, it is of great interest to carry out the screening of plants in order to
validate their use in folk medicine, and to reveal the bioactive principle by isolation and characterization of their
constituents. Systematic screening of plant extracts may result in the discovery of novel bioactive compounds [9,
10].

Mangroves are the plants found in the intertidal zones in tropical shorelines or estuaries. Because of
their diverse habitat; these plants have been used in the treatment of human diseases in naturopathy and their
products have pharmaceutical significance; they exhibit antimicrobial, antioxidant, antiviral, antihyper
cholestermic and anti-insecticidal activity [11-14].

Luminitzera racemosa (L.racemosa) belongs to family combretaceae, order-myrtales. These are widely
distributed in islands, East Africa to the West pacific including Fiji and Tonga, India and Northern Australia.
L.racemosa is a black mangrove; white flowered, grey and fissured bark. Bark contains 15-19% tannins [15],
while the leaves and wood contain smaller quantities. Studies have reported a long-chain rubber like
polyisoprenoid alcohol from the leaves [16], flavonoids and long chain fatty acids and low molecular weight
carbohydrates [17].Fluid obtained from incisions made in the stem was reported to be employed as an external
application for the treatment of herpes and itches [18].Antihypertensive, antibacterial activity has been recently
reported for the aqueous acetone extract of the plant [19, 20]. The main objective of this study is to screen the
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antibacterial activity and phytochemicals of the nonpolar and polar solvents of L.racemosa (S) collected from
Coringa Reserve Forest, Kakinada, India.

Il.  Materials And Methods
2.1 Plant materials:

L.racemosa stems were collected from Corangi Reserved Forest, Kakinada, East Godavari, Andhra
Pradesh, India. Geographic location - between 16° 39’ N longitude - 17° N longitude and 82° 14’ E latitude - 82°
23’E latitude. All the stems were surface sterilized with 1% mercuric chloride and thoroughly washed with
plenty of distilled water. The plant material was dried under shade with occasional mixing. Later, the stems are
chopped into small piece and stored in an airtight container.

2.2 Extraction:

The chopped stem material L.racemosa (100g) was extracted separately into different solvents in the
decreasing order of lyophillicity viz hexane, benzene, ethyl acetate, chloroform, acetone, absolute alcohol,
methanol and distilled water [21].The chopped material was extracted sequentially into 500 ml of the respective
solvent by initial soaking for 12 hours followed by refluxing for about 10 hours below the boiling point of the
respective solvent. Resulting extracts in different solvents were evaporated and concentrated using the rotary
evaporator. Concentrated extracts were dissolved in minimal volumes of dimethylsulfoxide (DMSO) and the
concentration was adjusted to 100 mg/ml with water and stored at 4°C.

2.3 Bacterial strains:

Pure cultures of Staphylococcus aureus (MTCC 87), Bacillus subtilis (MTCC 441), Bacillus cereus
(MTCC 430), Escherichia coli (MTCCA40), Klebsiella pneumonia (MTCC 39) (drug resistant strains) (the strains
are resistant to the following drugs S.aureus-erythromycin, B.subtilis-cephalexin, B.cereus-penicillin,
E.coli-cephalexin, K.pneumonia-ciprofloxacin), Bacillus subtilisqcMTCC 121), Enterobacter aerogenes (MTCC
111) and Pseudomonas aeruginosa (MTCC 424) (drug sensitive strains) were procured from Microbial Type
Culture Collection (MTCC) Chandigarh to determine the antibacterial activity. The active cultures were
generated by inoculating a loopful of culture in separate 100mL nutrient broths and incubated at 37°C overnight.
The cells were harvested by centrifuging at 4000 rpm for 15min, washed with normal saline, spun at 4000 rpm
for 15 min again and diluted in normal saline to obtain 1-2x10 CFU/mI [22]. The amount of bacterial culture
(OD-0.01) needed to undertake the study was determined usingUV/Vis spectrophotometer (ELICO, India) at
625 nm.

2.4 Invitro determination of antimicrobial activity:

The antibacterial activity of L.racemosa stem extracts were performed by agar well diffusion method
[23]. About 20 ml of melted (at about 50°C) nutrient agar was mixed with 0.5 ml of bacterial suspension
homogeneously and allowed to solidify in petri dishes (143 mm diameter). Wells (10mm diameter) were
punched using a sterile cork borer. The wells were filled with 200l of the crude extract containing 5 - 20mg/ml
and incubated at 37°C under macro aerophillic conditions. All the tests were performed in triplicates.
Gentamycin (30mcg/disc) used as standard reference antibiotics; and the diameters of the inhibition zones were
measured and their means were calculated. DMSO in water was taken as solvent control.

2.5 Determination of minimum inhibitory concentrations MIC:

The MIC was determined using the nutrient agar broth dilution method [24-26]. Sterile broth was
dispensed into each test tubes containing crude extract between 5-20mg/ml to evaluate MIC. 0.1ml of standard
culture was added to each tube and was incubated at 37°C for 24h. Each experiment was performed in triplicates
and the mean standard deviation values were calculated. The lowest concentration of the extract that produced
no visible sign of bacterial growth when compared with the control tubes was considered as MIC.

2.6 Phytochemical evaluation:

A qualitative phytochemical test to detect the presence of alkaloids, tannins, terpenoids, steroids,
saponins, flavonoids, glycosides, anthraquinone and phenols were carried out using standard procedures [27-29]
and the results were shown in Table 2.

2.7 Statistical analysis:
The experimental data were analyzed by applying mean and standard Deviation using excel software,
windows 8.1 version.
I11.  Results And Discussion
The antibacterial and phytochemical assessment of studied L.racemosa stem extracts was found to be
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most active against all tested bacteria with inhibition zones in the range of 1-14mm as shown in Table
la&Tablelb. The minimal inhibitory concentration (MIC) values of eight solvent extracts against the tested
bacteria were found to range from < 5 to > 20 mg/ml. The most active solvent extracts are acetone, methanol
and aqueous extracts (MIC: < 11-14mm). Of these extracts, acetone exerted highest antibacterial activity on
drug resistant Gram -ve K.pneumonia (14mm) than the methanol & aqueous extracts 13mm, 12mm respectively,
moderate activity was observed with acetone extract on drug resistant Gram +ve B.cereus (11mm) while a least
activity was associated with hexane extract (MIC:<1-3mm) on drug-resistant K.pneumonia (1mm), E.coli (2mm)
and drug sensitive B.subtilis (3mm). Phytochemical analysis data shown in Table-2 clearly supports the activity
of different crude extracts in different solvents on the tested bacterial cultures. The development of drug
resistance limits the usefulness of all known antimicrobials. In addition to, there are so many reasons for
development of resistance. Sensitive bacteria can acquire antibiotic resistance. Acquisition of antimicrobial
resistance can also occur through spontaneous mutation or through DNA transfer [30]. This study also supports,
that the phytochemicals of this plant controls the proliferation of both drug resistant and drug sensitive strains.
In response to the increased resistance, the pharmaceutical industry is searching to develop new antimicrobial
drugs. Recently, the acceptances of traditional medicine as an alternative form of health care and the
development of microbial resistance to the available antibiotics have led researches to investigate and isolate the
antimicrobial activity of medicinal plants. In Previous references, a variety of biological activities have been
published including anti inflammatory, antioxidant and others [31, 32]. Further study is necessary for the
separation, purification and characterization of biologically active compounds. However this family of
compounds has diverse range of activities in mammalian cells and in vivo confirmation of their side effects
would be necessary for complete evaluation of their practical usefulness in modern medicine.

Table (2): Phytochemical analysis of L.racemosa stem extracts in different solvents
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Table (1a): Antibacterial activity of L.racemosa stem extracts on drug resistant microorganisms
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H- Hexane; B- Benzene; EA- Ethyl Acetate- Chloroform; A- Acetone; E- Ethanol (Absolute alcohol); M-
Methanol; W- Water.

The data presented as mean value T standard deviation; n=triplicates. Standard antibiotic Gentamycin
used for antibacterial activity against tested bacterial strains. The zone of inhibition was measured in mm.
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Table (1b): Antibacterial activity of L.racemosa stem extracts on drug sensitive microorganisms
B
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IV.  Conclusion
The crude stem extracts of L.racemosa screened for antibacterial activity against drug resistant and
drug sensitive strains. Their potency is quantitatively assessed in terms of zone diameter and compared with
Gentamycin. The acetone extracts showed the highest antibacterial activity compared to methanol and aqueous
extracts. The result of the study shows that L.racemosa stems possess a broad spectrum of activity against a
panel of microorganisms responsible for most common microbial diseases. Further research is necessary to
identify and isolate the pure active compounds from L.racemosa.
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