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Abstract

Natural products continue to play an important role in the discovery and development of new

pharmaceuticals. Several chemical compounds have been extracted and identified from its species

known as Lantana camara (L .camara). The present study was designed for phytochemical analysis

of L. camara and extraction of bioactive compound by HPLC. This also included the antimicrobial

activity of the bio active compound obtained by crude extract and the column extract. The study

showed the presence of the bioactive component parthenin extracted from the HPLC analysis at a

peak height of 10.3807 and it was showing antimicrobial activity against E. coli, P. aeruginosa, B.

subtilis and E. fecalis, crude (6.8 to 8.1 mm ) and column (4.0 to 6.2 mm) zone of inhibition.
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Introduction

L. camara possess many important biological

activities viz., antipyretic, antibacterial, antimutagenic,

antimicrobial, fungicidal, insecticidal and nematicidal

(Siddiqui et al., 1995; Deena and Thoppil, 2000; Longanga

et al., 2000; Nikiema et al., 2001; Nagao et al., 2002; Mello et

al., 2005;Verma and Verma, 2006; Nayak et al., 2008).

Lantadenes  present in all L. camara is believed to be

responsible for almost all the biological activities (Barre et

al., 1997). In addition, other secondary metabolites such

as alkaloids, terpenoids, and phenolics could be held

partially responsible for some of these biological activities

(Barre et al., 1997). Lantanoside, linaroside and camarinic

acid isolated fron Lantana are potential nematocides (Day

et al., 2003). Lantana oil is sometimes used for the treatment

of skin itches, as an antiseptic for wounds, and externally

for leprosy and scabies (Ghisalberti, 2000). Plant extracts

are used in folk medicine for the treatment of cancers,

chicken pox, measles, asthma, ulcers, swellings, eczema,

tumors, high blood pressure, bilious fevers, catarrhal

infections, tetanus, rheumatism, malaria and atoxy of

abdominal viscera (Ghisalberti, 2000; Day et al., 2003).

Lantana twigs and stems serve as useful fuel for cooking

and heating in many developing countries (Sharma et al.,

1988).Polyphenols especially theaflavins exert cancer

chemo preventive activity of inducing apoptic signals.

(Lu et al., 1997; Yang et al., 2000; Javed et al., 1998). The

anti inflammatory activity of the bioactive compound

oleanonic acid isolated from L. camara  was tested by

using the carrageen on induced rat paw oedema model

(Ghosh et al., 2010).

In the present investigation, we analyzed bioactive

compounds in L. camara by HPLC and also the antibacterial

activity of crude and column extractions of the active

component.

Materials and Methods

Lantana camara plants were collected from

Botanical gardens of Osmania University, Hyderabad and
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plants identity was confirmed by plant taxonomist.

Extraction and analysis: Fresh flowers and leaves were

washed and weighed (10 g each). The materials were then

macerated in 10 ml of water, methanol, acetone and benzene

separately and then kept for 6 hr at room temperature. The

mixtures were then filtered through sterile Whatmann filter

paper No.1. The filtrates obtained were then centrifuged at

5000 rpm for 5 min. The supernatants were collected in a

beaker and the solvents were allowed to evaporate. Then

the dry extracts were stored at 4°C. These extracts were

dissolved in 1-3 ml (w/v) of dimethyl sulfoxide (DMSO)

(Priya and Ganjewala, 2007). The samples were further

extracted by passing through the column of cotton, silica

gel, activated charcoal and again silica gel in ratio 1:2:1 to

obtain the extracts. The collected extract was passed into

the column, number of times, to obtain the pure compound.

Phytochemical screening: Specific qualitative tests were

performed for detection of metabolites in leaf and flower

extracts. Alkaloids were estimated from previously published

procedures (Clarke and Williams, 1955). The presence of

sterols was confirmed by the addition of 2 ml of acetic

anhydride to 0.5 g of dried ethyl acetate extract with 2 ml of

concentrated sulphuric acid. For the identification of

phenolics, 1 ml of neutral ferric chloride was added to 1 ml

of the extract. For the identification of terpenes, the extracts

were treated with tin and thionyl chloride. For the

identification of flavones, 10 % sodium hydroxide was added.

To reveal the presence of tannins, 0.5 g of the dried powder

of the leaves and flowers were boiled with 5 ml of water in a

test tube and then filtered. To the filtrate, ferric chloride was

added and kept undisturbed for the observation.

Phospholipids and glycolipids were estimated based on

previously published procedures (Roughan and Batt, 1969;

Lowry and Tinsley, 1976). To reveal the presence of fixed

oils, small quantity of petroleum ether and benzene extract

was pressed separately between two filter papers.

The column cleaned extracts of L. camara (leaf and

flower) were tested for the compound conformity and purity

in the HPLC mobile and stationary phases were used for

testing. The gradient program was set up and the peak

analysis was estimated by observing the graph and

comparing the obtained chromatogram with that of the

already available data (Plumb, 2004).

Anti bacterial activity :

Pour plate technique: Nutrients required for the growth of

micro organisms were taken into a 250ml conical flask and

100 ml of distilled water was added. pH was adjusted to 7.2

and 2 gm of agar was added. Then the nutrient agar medium

was sterilized in an autoclave at 121°C under 15 lbs pressure

for 15-20 min. The bacterial strains were collected from

microbial type culture collection (MTCC) of IMTECH,

Chandigarh. E coli, P aeruginosa, B subtilis and E fecalis.

Pure cultures nutrient agar plates were prepared by taking a

loopful of culture from stock cultures and it was streaked

on Petri plates in streak plate method to obtain fine isolated

colonies. The petriplates were incubated at 37oC for 24 hrs.

Pour plates allow for the growth of isolated colonies

on the surface of the agar. The standard procedure, agar

well diffusion method, was followed to test the antibacterial

activity by pour plate method (Deena and Thoppil, 2000).  A

loopful of inoculums containing the microorganism from

the broth was poured on a sterile agar medium plate. Again

the loop was sterilized on the flame and continued to pour

the bacteria again. The plate was rotated for about 90C and

the bacteria were spread. The process was repeated as per

the requirement. Later the plates were incubated. The crude

and column cleaned up HPLC compound were used to test

the antibacterial activity by disc method. The plates were

observed for inhibition of culture growth by the tested

compounds.  The results were photographed and discussed

in the section results and discussion.

Results and Discussion

The appearance of pink color when crude extract

was treated with tin and thionyl chloride indicated the

presence of terpenes. The change in color from yellow to

orange when the crude extract was treated with 10% NaOH

showed the presence of flavones. Oil stained on paper when

benzene extract treated with petroleum ether indicated the

presence of fixed oil. Appearance of cream color when treated

with Mayer’s reagent indicated the presence of an alkaloid

(Table 1).  The column cleaned up extract analyzed by HPLC

reported compound parthenin (Fig. 1) of peak height 10.3807.

This parthenin was used for testing antibacterial activity.

Fig. 2-5 shows that the flower extract of L. camara

possesed strong antibacterial activities than their

corresponding leaf extracts. L. camara crude extracts of

flower and leaf showed the highest inhibitory effects against

B. subtillis with zone of inhibition area ranging from 6-9

mm. Column extracts compared to the crude extracts,

displayed less inhibitory effects against all the bacteria

tested with a relatively smaller zone of inhibition area ranging

from 3-7 mm . E. coli was found to be the most sensitive

bacteria to all L. camara column and crude extracts. P.

Table 1 : Phyto-chemical screening of Lantana camara

Qualitative test Lantana camara

Terpenes + ++

Fixed oils ++

Flavones +++

Alkaloids +

+: Low, ++: Medium and +++: High concentration

B. V. Pradeep et al.
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aeruginosa and E.fecalis was also found to be highly

susceptible to all L. camara crude and column extracts.

The order of susceptibility of parthenin isolated

from  Lantana camara on microorganisms is as follows:

B.subtilis > P.aeruginosa >E .coli > E.fecalis  ( Table 2).

Bhakta and Ganjewala (2009) reported that the

antibacterial properties of the L. camara were due to the

presence of phenolics, anthocyanins and proantho-

cyanidins in their leaves. The antibacterial activity of the

bioactive component parthenin  isolated from the plant

extracts of column cleaned  was high in B.subtilis as

compared to remaining  microbes(Table 2).

Bioactive potential of flavonoids has been reported

by several authors (Illic et al., 2004; Cushner and Lamb

Fig. 1 : HPLC Analysis of Lantana camara extracts showing the

peaks of active component Parthenin.( Peak height 10.3807)

5(a)   Crude 5(b) Column

Fig. 5 : Photographs showing the antibacterial activity of bioactive

compound parthenin on Pseudomonas aeruginosa of crude (5a) and

column extracts (5b) (leaf and flower).

4(a) Crude 4(b)  Column

Fig. 4 : Photographs showing the antibacterial activity of bioactive

compound parthenin on Bacillus subtilis of crude (4(a)) and coloumn

extracts (4b) (leaf and flower).

2(a) Column 2(b) Crude

Fig. 2 : Photographs showing the antibacterial activity of bioactive

compound parthenin on E.coli of column (2a) and crude extracts

(2b) (leaf and flower)

3(a) Column 3(b)Crude

Fig. 3 : Photographs showing the antibacterial activity of bioactive

compound parthenin on E.fecalis of column (3(a)) and crude ex-

tracts (3b) (leaf and flower).

Photochemical screening and antibacterial activities of L. camara
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2005).Lantadenes  present in all L. camara is believed to be

responsible for almost all the biological activities (Barre et

al., 1997). In addition, other secondary metabolites such

as alkaloids, terpenoids, and phenolics could be held

partially responsible for some of these biological activities

(Barre et al., 1997). The present results are compared with

Samy and Ignace Muthus (1999) and Sanchez et al. (2005).

The biochemical composition of plants is the most common

parameter used for the characterization of plants. However,

the biochemical as well as the chemical compositions of

the concerned plants parts or tissues is often influenced

by different origins, environmental and seasonal factors.

Previously, Randrianalijaona et al. (2005) reported

seasonal changes in the chemical composition of essential

oils in more than seventy L. camara from different parts of

the world. Recently, Bhakta and Ganjewala (2009) reported

the effects of leaf position on the level of secondary

metabolites in L. camara. These studies have clearly

suggested the geographical, developmental stage of the

plant, and ontogeny influence the essential oil and or

biochemical compositions in L. camara.

The slight variation in biochemical compositions

of the L. camara studied here, however, could be well

attributed to genetic rather than environmental and seasonal

factors. However, studies of genetic, environmental,

seasonal, and developmental variation in the chemical

composition of the plant and essential oils in L. camara are

very limited.

Based on the fact that microorganism are becoming

resistant against the drugs in use. Thus, the present

investigation is of great importance in pharmaceutical

industries for preparing plant based antimicrobial drugs.
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