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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 µl/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 various valuable resources. There is no illness, for which nature does 
not offer a universal remedy. Humans have been dependent on natural resources, mostly plants for nutrition and 
medicinal needs, since time immemorial. The emergence of plant-based drugs in the modern era stands testimony to 
the fact that they are safe without side effects. The importance of botanical, chemical and pharmacological 
evaluation of plant-derived agents used in the treatment of human ailments has been increasingly recognized in the 
last decades. The general belief among the people is that the herbal based products and medicines will not have 
harmful side-effects, unlike synthetic chemical drugs. Medicinal plants have been used in traditional treatments for 
numerous human diseases for thousands of years, and they continue to be an important therapeutic aid for alleviating 
the ailments of humankind [1]. Secondary metabolites of plants play an important role in human health and also 
nutritionally important [2]. The phenolic compounds are one of the largest and most everywhere groups of plant 
secondary metabolites. Phytochemical screening of various plants revealed the presence of different secondary 
metabolites like alkaloids, flavonoids, steroids, phenols, glycosides, saponins, etc. [3, 4]. Medicinal plants are very 
good sources of antioxidants since they synthesize secondary metabolites like alkaloids, flavonoids, etc. [5]. A wide 
range of medicinal plant parts is used as raw drugs with varied medicinal properties. The different parts used include 
root, stem, flower, fruit, twigs exudates and modified plant organs. While some of these raw drugs are collected in 
smaller quantities by the local communities and folk healers for local use, many other raw drugs are collected in 
larger quantities and traded in the market as the raw material for many herbal industries [6]. Although hundreds of 
plant species have been tested for antimicrobial properties, the vast majority has not been adequately evaluated [7]. 
Anisomeles Malabaric (L.) (Malabar catmint) Cogn.Syn. Nepeta Malabarica L., (Family: Lamiaceae) is a medicinal 
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plant used as a folkloric medicine to treat amentia, anorexia, fevers, swellings, rheumatism [8]. It is distributed 
throughout India. The herb is reported to possess anticancer, allergenic, anthelmintic, anti allergic, anti-anaphylactic, 
antibacterial, anticarcinogenic, anti ecdemic, antihistaminic, anti-inflammatory, antileukemic, antinociceptive, 
antiplasmodial, antiseptic and antibiotic properties [9-12]. Not much work has not been done for antimicrobial 
activity of this plant. Hence, the aim of this study was to evaluate the antimicrobial activity of Anisomeles 
Malabarica leaves. 
 

EXPERIMENTAL SECTION 
 

Collection of plant materials 
Fresh leaves of Anisomeles Malabarica [L] free from disease was collected from near Government College of 
Engineering, Salem District, Tamil Nadu in the month of December 2014 as shown in Fig.1. 
 

 
 

Fig.1. Anisomeles Malabarica plant 
 

Preparation of plant extract 
The leaves of Anisomeles Malabarica was shade-dried and then powdered with the help of a mechanical blender. 
About 40 gram of shade-dried powder filled and extracted in Soxhlet apparatus with water, petroleum ether, ethyl 
acetate and methanol as shown in Fig-2 
. 

 
 

Fig.2: Soxhlet apparatus for the A.Malabarica leaves Extraction 
 
The solvent from the extract was recovered under reduced pressure using a rotary evaporator as shown in Fig. 3 and 
subjected to freeze drying and stored in an airtight bottle until further use. 
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Fig.3: Rotary Evaporator for Concentration 
 

Preliminary Phytochemical screening  
The extracts were subjected to preliminary Phytochemical testing to detect the presence of different chemical groups 
of compounds. The plant extracts was carried out qualitatively for the presence of Alkaloids, carbohydrates, fixed 
oils, fats, tannins, gum  mucilage, flavonoids, saponins, terpenoids, lignin and sterols by using the standard method 
given by (Harborne, 1998) [20]. 
 
TLC studies  
The aluminium plates precoated with 0.20 mm layers of silica gel 60F254 (E.Merck, # 1.05570). Additionally, 20x20 
cm aluminium plates precoated with 0.20 mm layers of silica gel. The robustness of an analytical procedure is a 
measure of its capacity to remain unaffected by small but deliberate variations in method parameters. 
 
FT-IR Studies  
FT-IR spectra were recorded on KBr medium on a Perkin Elmer Rx, spectrophotometer in wave number region 400-
4000 cm-1.  
 
Microorganisms Used  
The five microorganisms (Escherichia coli, Bacillus subtilis, Staphylococcus aureus, Pseudomonas Auregenosa, and 
Klebsiella pneumonia,) were used in the entire investigation. The broth cultures of each test organism were prepared 
by inoculating a loop full of culture in a 5 ml of nutrient broth and incubated at 37°C for 14 to 16 hours.  
 
Antibacterial assay  
Agar well diffusion method was employed as per the modified method of Natarajan et al.[21] Disc diffusion method. 
A suspension of test organisms (0.1ml) was swabbed on the Muller Hinton Agar (MHA) by using sterile cotton 
swab. After that, a sterile cork borer (5 mm diameter) was used to made wells in the seeded Müller-Hinton agar. 
Then, 50µl of each extract was separately delivered into wells and allowed to diffuse at room temperature. Equal 
volumes of DMSO and 25µl of ciprofloxacin (0.1µg/µl) were served as negative and positive control. The plates 
were incubated at 37°C for 24 hours, and the zone of growth inhibition was measured in mm.  
 

RESULTS AND DISCUSSION 
 

The present investigation has been carried out to evaluate the antibacterial activities of the plant of A. Malabarica 
leaves for four different solvents extraction. Phytochemical analyses of the plant extract were carried out. 
 
PHYTOCHEMICAL SCREENING   
The phytochemical analysis revealed that the plants contain bioactive substances which are connected with the 
antibacterial properties of plants. The presence of alkaloids, tannins, flavonoids, phytosterol and coumarin were 
determined and indicated in Table 1.  
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Table 1 Preliminary phytochemical screening of Anisomeles Malabarica (L)  
 

S.No Test Water Petroleum ether Ethyl acetate Methanol 
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) Fecl3 - - - - 

4. Test for Tannins  
 a) FeCl3 + - + + 
 b) K2Cr2O7 + - + + 
 c) Lead acetate + - + + 

5. Test for Saponin  
 a) Foam test - - - - 

6. Test for Amino Acid  
 a) Xantho proteic test + - - - 
 b) Biuret Test + - - - 

7. Test for Coumarin + + - - 
8. Test for Starch (Iodine test) - - - - 
9. Test for Quinone - - - - 
10. Test for Carbohydrates  

 a) Fehling test + - - - 
 b) Benedict test + - - - 
 c) Molishs test + - - - 

11. Test for Glycosides  
 a) Killer –Killani test - - - - 

12. Test for Terpenoids  
 a) Salkovaski test - - - + 
 b) Lieberman's test - - - + 

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

14. Test for Anthraquinone  
 a) Extraction +NH4OH - - - - 
 b) Benzene Test - - - - 

+ Present, - Absent 
 
The test data available in Table .1 indicates that the water extract of A.Malabarica leaves contains alkaloids, 
flavonoids, tannins, carbohydrates and coumarin. The ethyl acetate extract indicates the presence of alkaloids and 
tannins only. The methanol extract indicates the presence of alkaloids, tannins, terpenoids and phytosterol. The 
petroleum ether extract indicates the presence of alkaloids, flavonoids amino acids and phytosterol. It is clearly 
evident from the table that the other phyto-constituents like phenols, saponins, carbohydrates, anthraquinone and 
glycosides were absent in all the four solvent extracts. These results suggest the presence of primary bioactive 
metabolite which acts as the precursors for the synthesis of secondary metabolites.  These turns help in the 
development of new bioproducts for future.  
 
TLC analysis  
In TLC analysis of A.Malabarica leaves of methanol extracts was studied  by thin layer chromatography (TLC) on 
analytical plates over silica gel of 0.2 mm thickness. The TLC was performed to find out the number of constituents 
in the respective extract. TLC is the method mainly uses to investigate the presence of chemical constituent 
qualitatively and quantitative in the plant extract. According to combination, it was found that TLC analysis of 
petroleum ether: ethyl acetate (7:3) and (9:1) system may be the best solvent system. The Rf values were calculated 
and results were 0.57, 0.64 and 0.78 and 0.14, 0.42 and 0.71 respectively. Three different separations of compounds 
have been identified in PE:EA (7:3 and 9:1 ) systam was preferable method for the isolation of the compounds and 
also all the three compunds are UV active  in the methanol extract as shown in fig.4. 
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Fig.4. TLC analysis of A.Malabarica leaves methanol extract 
Petroleum Ether: Ethyl Acetate A) 7:3 system and B) 9:1 system 

 
FT-IR – analysis  
The spectrum was recorded in the wavelength region between 400 cm⁻1 to 4000 cm⁻1 as shown in fig.5 The 
spectrum shows peaks at 3774 cm-1and 3448 cm-1 for alcohol or phenolic compounds (strong O-H bonding) which 
indicate the presence of –O-H stretching of the carboxyl group. These peaks indicate the presence of bonded 
hydroxyl groups. Further, the peaks observed at 2924 cm-1 and 2855 cm -1 confirm and   C-H stretching (alkanes) 
2078 cm-1 represents the stretching bonds of alkynes.  The peak observed at 1636 cm-1 represent the C=O stretching 
carbonyl compounds. The sharp peak at 1455 cm⁻1.1384 cm-1 and 1251cm-1 are assigned to C-O starching (primary 
alcohol and ester).The peak observed at 602 cm-1 represents the presence of different functional groups of halogen 
derivatives. 

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

 
Antibacterial Activity 
The results of antibacterial activity of leaves extract of A.Malabarica were done by agar well diffusion and disc 
diffusion methods as shown in fig. 6. The results showed that agar well diffusion method is an ideal for assay of 
antibacterial tests than disc diffusion method. Anti-bacterial activity of A.Malabarica leaves methanol extract was 
carried out for five microorganisms such as E.Coli, Bacillus subtilis, Pseudomonas Auregenosa, Staphylococcus 
aureus and K. Pneumonia. The results for the antibacterial activity of A.Malabarica leaves extract showed a clear 
zone of inhibition as indicated in Table -2 against Staphylococcus aureus, Bacillus subtilis, Pseudomonas 
Auregenosa, Escherichia coli. The concentration of 50 µl/ml, 75 µl/ml and 100 µl/ml was used. The crude 
A.Malabarica leaves extract shows antibacterial activity against all the microorganisms for extensively good 
antibacterial activities.  
 
 
 

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

S.No Microorganisms 
Zone of Inhibition (mm) 

Control* 
(µl/ml) 

Concentrations (µl/ml) 
50 75 100 

1. E.Coli 7 13 21 22 
2. Bacillus subtilis 7 7 9 18 
3. Pseudomonas Auregenosa 17 19 21 20 
4. Staphylococcus aureus 17 18 20 20 
5. K. Pneumonia 7 10 12 20 

*Antibiotics 
 
The A.Malabarica methanol extract was shown the maximum zone inhibition of 21mm for E.Coli and Pseudomonas 
Auregenosa. The result clearly shows that alkaloids, tannins and terpenoids which were abundantly found in 
methanol extract were found to be responsible for the antibacterial activity. The antibacterial activity of the extract 
might be attributed to the presence of the foresaid secondary metabolites in the extract. 
 

 
 

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

 
CONCLUSION 

 
It could be concluded that the method extract of A.Malabarica possesses significantly good anti-bacterial activity. It 
could be concluded that A.Malabarica leaves extract contain some pharmaceutically important phytochemical 
constituents like alkaloids, tannins. Phytosterols, terpenes, carbohydrates, flavonoids and amino acid. The TLC 
study of methanol extract indicates the presence of possible compounds. The results of  FT-IR analysis from the 
methanol extract of A.Malabarica leaves shows that the peaks at  3774 cm-1and 3448 cm-1 for alcohol or phenolic 
compounds (strong O-H bonding) which indicates the presence of –OH stretching of carboxyl group.The maximum 
zone of inhibition (21mm) was obtained against E.Coli and Pseudomonas Auregenosa at a concentration of 100 µl/ 
ml. 
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