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ABSTRACT

The present study deals with the investigation of the In vitro antibacterial activity of the plant extract of Anisomeles
Malabarica linn leaves. The preliminary phytochemical analysis of the solvents extracts in water, petroleum ether,
ethyl acetate and methanol revealed the presence of alkaloids, flavonoids, tannins, terpenoids, carbohydrates,
phytosterol and coumarin. The TLC technique was used to identify and separation of possible compounds present in
the methanol extract. The FT-IR spectral data shows the possible functional groups of chemical compounds present
in the methanol extract of A.Malabarica. The methanol extract only used for the biological activity. The crude
methanol extract of the leaves was used to evaluate the antibacterial activity by Disc Diffusion Method. The present
study was carried out to evaluate In vitro antibacterial activity of the leaves methanol extract of A.Malabarica
against Escherichia coli, Bacillus subtilis, Staphylococcus aureus, Pseudomonas Auregenosa, and Klebsiella
pneumonia. It was found that the methanol extract exhibited a maximum antibacterial activity at 100 xl/ml and
produced 21mm zone of inhibition against both E.coli and P. Auregenosa. The results provide justification for the
use of A. Malabarica to treat various infectious diseases.
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INTRODUCTION

Nature is an extraordinary treasure-house of varimluable resources. There is no illness, for winature does
not offer a universal remedy. Humans have beenrdkp# on natural resources, mostly plants for tiotriand
medicinal needs, since time immemorial. The emeargeai plant-based drugs in the modern era stastisnteny to
the fact that they are safe without side effectese Tmportance of botanical, chemical and pharmagicéd
evaluation of plant-derived agents used in thetrimeat of human ailments has been increasingly rgzed in the
last decades. The general belief among the pespleat the herbal based products and medicinesnaillhave
harmful side-effects, unlike synthetic chemicalgfruMedicinal plants have been used in traditioredtments for
numerous human diseases for thousands of yearshaypdontinue to be an important therapeutic aicafleviating
the ailments of humankind [1]. Secondary metab®ld€ plants play an important role in human healtld also
nutritionally important [2]. The phenolic compoundese one of the largest and most everywhere grofipdant
secondary metabolites. Phytochemical screeningaoibuws plants revealed the presence of differenbredary
metabolites like alkaloids, flavonoids, steroideepols, glycosides, saponins, etc. [3, 4]. Medigmants are very
good sources of antioxidants since they synthesszendary metabolites like alkaloids, flavonoids, [5]. A wide
range of medicinal plant parts is used as raw dwitisvaried medicinal properties. The differenttgaused include
root, stem, flower, fruit, twigs exudates and mizdifplant organs. While some of these raw drugsaliected in
smaller quantities by the local communities and fodalers for local use, many other raw drugs atleaed in
larger quantities and traded in the market as dematerial for many herbal industries [6]. Althéugundreds of
plant species have been tested for antimicrobimbgrties, the vast majority has not been adequataiuated [7].
Anisomeles Malabaric (L.) (Malabar catmint) Cogn.SyMNepeta Malabarica L., (Family: Lamiaceae) is a medicinal

486



V. Kavimani et al J. Chem. Pharm. Res,, 2015, 7(9):486-492

plant used as a folkloric medicine to treat amerdigorexia, fevers, swellings, rheumatism. [8]is distributed
throughout India. The herb is reported to possetsamcer, allergenic, anthelmintic, anti allergioti-anaphylactic,
antibacterial, anticarcinogenic, anti ecdemic, fastaminic, anti-inflammatory, antileukemic, antiiceptive,
antiplasmodial, antiseptic and antibiotic propert[8-12]. Not much work has not been done for aictiobial
activity of this plant. Hence, the aim of this sfudias to evaluate the antimicrobial activity Ahisomeles
Malabarica leaves.

EXPERIMENTAL SECTION
Collection of plant materials

Fresh leaves oAnisomeles Malabarica [L] free from disease was collected from near Gowegnt College of
Engineering, Salem District, Tamil Nadu in the nioaf December 2014 as shown in Fig.1.

Fig.1. Anisomeles Malabarica plant

Preparation of plant extract

The leaves ofAnisomeles Malabarica was shade-dried and then powdered with the help mEchanical blender.
About 40 gram of shade-dried powder filled and @tied in Soxhlet apparatus with water, petroleumeretethyl
acetate and methanol as shown in Fig-2

Fig.2: Soxhlet apparatus for the A.Malabarica leave Extraction

The solvent from the extract was recovered undéuwaed pressure using a rotary evaporator as showigi 3 and
subjected to freeze drying and stored in an airtigittle until further use.
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Fig.3: Rotary Evaporator for Concentration

Preliminary Phytochemical screening

The extracts were subjected to preliminary Phytotbal testing to detect the presence of differdwnaical groups
of compounds. The plant extracts was carried oatitgtively for the presence of Alkaloids, carbotstgs, fixed
oils, fats, tannins, gum mucilage, flavonoids,®aps, terpenoids, lignin and sterols by usingdtendard method
given by (Harborne, 1998) [20].

TLC studies

The aluminium plates precoated with Orith layers of silica gel 6Qk; (E.Merck, # 1.05570). Additionally, 20x20
cm aluminium plates precoated with Orfh layers of silica gel. The robustness of an aiallyprocedure is a
measure of its capacity to remain unaffected bylldmé deliberate variations in method parameters.

FT-IR Studies
FT-IR spectra were recorded on KBr medium on aiRdgkmer Rx, spectrophotometer in wave number nedi@0-
4000 cnf.

Microorganisms Used

The five microorganisms (Escherichia coli, Bacillustilis, Staphylococcus aureus, Pseudomonas Aoosg, and
Klebsiella pneumonia,) were used in the entire $tigation. The broth cultures of each test organisre prepared
by inoculating a loop full of culture in a 5 ml péitrient broth and incubated at 37°C for 14 to &6rk.

Antibacterial assay

Agar well diffusion method was employed as pertfwalified method of Natarajan et al.[21] Disc diffus method.
A suspension of test organisms (0.1ml) was swaldrethe Muller Hinton Agar (MHA) by using sterile tban
swab. After that, a sterile cork borer (5 mm diaanetvas used to made wells in the seeded Milleteimgar.
Then, 50ul of each extract was separately delivaredwells and allowed to diffuse at room temperat Equal
volumes of DMSO and 25l of ciprofloxacin (0.1pg/mlere served as negative and positive control. glates
were incubated at 37°C for 24 hours, and the zégeawth inhibition was measured in mm.

RESULTS AND DISCUSSION

The present investigation has been carried ouvatuate the antibacterial activities of the plahtto Malabarica
leaves for four different solvents extraction. Ritytemical analyses of the plant extract were chwid.

PHYTOCHEMICAL SCREENING

The phytochemical analysis revealed that the plantgain bioactive substances which are conneci¢l tve
antibacterial properties of plants. The presencalkdloids, tannins, flavonoids, phytosterol andircarin were
determined and indicated in Table 1.
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Table 1 Preliminary phytochemical screening ofAnisomeles Malabarica (L)

S.No Test | Wate] Petroleum ether  Ethyl acefate  Mbetha
1. Test for Alkaloids
a)Dragendraffs test + + + +
b) Wagner test + + + +
c)Hagers test + + + +
2. Test for Flavonoids
a)Lead acetate test + + -
b) NaOH + +
3 Test for Phenols
a) Fed} e - -
4. Test for Tannins
a)FeCh + - + +
b) K>Cr,0O; + - + +
c)Lead acetate + - + +
5. Test for Saponin
a)Foam test | - - - -
6. Test for Amino Acid
a)Xantho proteic test + - - -
b) Biuret Test + - - -
Test for Coumarin + + - -
Test for Starch (lodine tes
Test for Quinone -
Test for Carbohydrates
a)Fehling test + - - -
b) Benedict test +
c)Molishs test + - - -
11. | Test for Glycosides
a) Killer —Killani test [ - -
12. | Test for Terpenoids

=

©|®oN

=
©

a)Salkovaski test - - R +

b) Lieberman's test - - - +
13. | Test for Phytosterol

a)Salkovaski test - + - +

b) Lieberman's test - + - +

14. | Test for Anthraquinone
a)Extraction +NHOH
b) Benzene Test

+ Present, - Absent

The test data available in Table .1 indicates that water extract of A.Malabarica leaves contailkalaids,
flavonoids, tannins, carbohydrates and coumarire @yl acetate extract indicates the presencékafoads and
tannins only. The methanol extract indicates thes@nce of alkaloids, tannins, terpenoids and ptesas The
petroleum ether extract indicates the presencdkadcads, flavonoids amino acids and phytosterblisi clearly
evident from the table that the other phyto-coustits like phenols, saponins, carbohydrates, anihrane and
glycosides were absent in all the four solventaetts. These results suggest the presence of pribiaagtive
metabolite which acts as the precursors for thehegis of secondary metabolites. These turns helthe
development of new bioproducts for future.

TLC analysis

In TLC analysis of A.Malabarica leaves of methaextracts was studied by thin layer chromatogra@@yC) on
analytical plates over silica gel of 0.2 mm thicksieThe TLC was performed to find out the numbecasfstituents
in the respective extract. TLC is the method mainbes to investigate the presence of chemical itoeist
qualitatively and quantitative in the plant extra8tcording to combination, it was found that TL@adysis of
petroleum ether: ethyl acetate (7:3) and (9:1)esystnay be the best solvent system. ThedRies were calculated
and results were 0.57, 0.64 and 0.78 and 0.14,8nd2.71 respectively. Three different separatarompounds
have been identified in PE:EA (7:3 and 9:1 ) systems preferable method for the isolation of the poomds and
also all the three compunds are UV active in tle¢hanol extract as shown in fig.4.
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Fig.4. TLC analysis of A.Malabarica leaves methanaéxtract
Petroleum Ether: Ethyl Acetate A) 7:3 system and BY:1 system

FT-IR — analysis

The spectrum was recorded in the wavelength regemveen 400 crhto 4000 cm' as shown in fig.5 The
spectrum shows peaks at 3774 amd 3448 cm for alcohol or phenolic compounds (strong O-H hogyl which
indicate the presence of —O-H stretching of théb@ayl group. These peaks indicate the presenceonfidd
hydroxyl groups. Further, the peaks observed a# 298" and 2855 cm® confirm and C-H stretching (alkanes)
2078 cnit represents the stretching bonds of alkynes. Had pbserved at 1636 ¢mepresent the C=0 stretching
carbonyl compounds. The sharp peak at 1453.t884 cni and 1251ci are assigned to C-O starching (primary
alcohol and ester).The peak observed at 602 @presents the presence of different functionaligs of halogen

derivatives.

[
H

!t.,.::uu:“awnauua

Fig. 5. FT-IR Spectrum of methanol extract of A.Mahbarica leaves

Antibacterial Activity

The results of antibacterial activity of leavesragt of A.Malabarica were done by agar well difeusiand disc
diffusion methods as shown in fig. 6. The resulisveed that agar well diffusion method is an ideal dssay of
antibacterial tests than disc diffusion method.iMatcterial activity of A.Malabarica leaves methhegtract was
carried out for five microorganisms such as E.CBhgcillus subtilis, Pseudomonas Auregenosa, Staphgtus
aureus and K. Pneumonia. The results for the astghbal activity of A.Malabarica leaves extract aleal a clear
zone of inhibition as indicated in Table -2 agaif®Bphylococcus aureus, Bacillus subtilis, Pseud@®o
Auregenosa, Escherichia coli. The concentrations@ful/ml, 75 pl/ml and 100 pl/ml was used. The crude
A.Malabarica leaves extract shows antibacterialviaigt against all the microorganisms for extensyejood
antibacterial activities.

490



V. Kavimani et al J. Chem. Pharm. Res,, 2015, 7(9):486-492

Table- 2 Antibacterial activity of methanol extracts of A.Malabarica leaves

Zone of Inhibition (mm) "
S.No Microorganisms Concentrations (ul/ml Control
50 75 100
1. E.Cali 7 13 21 22
2. Bacillus subtilis 7 7 9 18
3. Pseudomonas Auregenosa 17 19 21 20
4. Saphylococcus aureus 17 18 20 20
5. K. Pneumonia 7 10 12 20
* Antibiotics

The A.Malabarica methanol extract was shown theimiam zone inhibition of 21mm for E.Coli and Pseudoras
Auregenosa. The result clearly shows that alkajotdanins and terpenoids which were abundantly doim
methanol extract were found to be responsibleHHerantibacterial activity. The antibacterial adtivof the extract
might be attributed to the presence of the foresaandary metabolites in the extract.

Fig.6. Zone of inhibition of A.Malabarica leaves ugg methanol extract against different microorganisns A) E.Coil, B) Bacillus subtilis
C) Pseudomonas Auregenosa D) Staphylococcus aurely K. Pneumonia

CONCLUSION

It could be concluded that the method extract dl@labarica possesses significantly good anti-bedtactivity. It
could be concluded that A.Malabarica leaves extmmsitain some pharmaceutically important phytocleami
constituents like alkaloids, tannins. Phytostertéspenes, carbohydrates, flavonoids and amino. adié TLC
study of methanol extract indicates the presencposbible compounds. The results of FT-IR analfreis the
methanol extract of A.Malabarica leaves shows thatpeaks at 3774 ¢tand 3448 cil for alcohol or phenolic
compounds (strong O-H bonding) which indicatespresence of —OH stretching of carboxyl group.Th&imam

zone of inhibition (21mm) was obtained against H.@od Pseudomonas Auregenosa at a concentrati@@Gful/
ml.
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