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ABSTRACT 
 
The present study was undertaken to investigate the antibacterial activity of the fern, Actenopteris radiata by well 
diffusion method. The whole plant was extracted successively with certain alcoholic and aqueous solvents 
(petroleum ether, chloroform, acetone, methanol and water) by using soxhlet apparatus. Different concentrations of 
crude extracts such as 100, 200 and 300 µg/mL were prepared to found antibacterial activity. Chloramphenicol was 
used as a positive control. The results of the study revealed that water and methanolic extracts of the plant had 
strong antibacterial activity in all the concentrations than the other solvents used. Therefore, the plant extract may 
be used to control the diseases caused by pathogenic bacteria. 
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INTRODUCTION 
 

The use of plants as medicines is as old as human civilization itself. Many of the existing medicinal systems such as 
ayurveda, unani, homeopathy, naturopathy, siddha and other alternative medicinal systems have been utilizing plants 
as effective source of medicines to cure many diseases. According to World Health Organization (WHO), medicinal 
plants would be the best source to obtain a variety of drugs [1]. It is reported that more than rocky crevices 400, 000 
plant species of tropical origin have medicinal properties [2,3]. About 80 % of individuals in developed countries are 
using traditional medicine, of plant origin. Therefore, such plants should be investigated to understand their 
properties, safety and efficacy and for a search of new potent antimicrobial compounds and fractions [4]. As a result 
of microbial resistance to available antibiotic and increasing popularity of traditional medicine, researchers around 
the globe are investigating the antibacterial compounds in different plants species [5,6,7]. 
 
Actiniopteris radiata is a tiny terrestrial fern found throughout India. It is of limited distribution, and in areas where 
it occurs is restricted to depleted walls and of steep slopes of exposed hilly areas, up to the altitude of 1200 m above 
msl [8]. This species has great medicinal value and according to the ayurvedic text it is used as styptic and 
anthelmentic [9], for the treatment of bronchitis and gynecological disorders and tuberculosis [10]. It is also having 
the properties of astringent, antiinflmmatory, antipyretic and alleviates vitiated blood, cough, asthma and bronchitis 
[11,12] and also increases fertility in women and in spermatorrhoea. Phytochemically, the species contains the 
bioactive compounds like quarcetin-3-rutinoside, hentriacontane, hentriacontanol, β-sitosterol palmitate, β-sitosterol, 
β-sitosterol-D-glucoside, alkaloids, glycosides, flavonoids, tannins, phenol, etc. [13]. 
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EXPERIMENTAL SECTION 
 

Collection of the plant material 
Whole plant of the study species, Actenopteris radiata was collected from the Shervaroyan Hills, Coimbatore, Tamil 
Nadu and was washed under running tap water, air dried and homogenized to fine powder and stored in air tight 
bottles. 
 
Preparation of plant extracts 
50 g of air-dried powder was subjected to 250 mL of methanol in soxhlet extraction for 8 hours (50-65°C) by using 
successive solvent method (petroleum ether, chloroform, acetone, methanol and water).  Then the extracts were 
evaporated to dryness. 
 
Aqueous extract  
For aqueous extraction 100 gms of air dried powder of Actenopteris radiata was immersed in 300 mL of distilled 
water in a beaker and kept for maceration for 7 days with occasional shaking. At the end of seventh day it was 
filtered through Buchner funnel and allowed to evaporate.  The percentage yield of aqueous extract was 31.1% w/w. 
 
Bacterial strains 
Four Gram-positive bacteria viz., Bacillus subtilis, Streptococcus faecalis, Enterococcus faecalis and 
Staphylococcus aureus and four Gram-negative bacteria viz., Escherichia coli, Salmonella paratyphii, Pseudomonas 
aeruginosa, and Serratia marcescens were collected from Department of Microbiology, Hindusthan College of Arts 
and Science, Coimbatore. 
 
Assay for antibacterial activity 
The antibacterial activity of the extracts was systematically performed against the eight different strains of fore 
mentioned bacteria by following agar well diffusion method. About 30 mL of nutrient agar medium inoculated with 
the respective strain of bacteria (6 mL of inoculums to 300 mL of nutrient agar medium) was transferred aseptically 
into each sterilized Petriplate (10 cm diameter). The plates were left at room temperature to allow solidification. In 
each plate 5 wells of 8mm diameter were made with a sterile borer. Accurately 100, 200 and 300 µg/mL of the test 
solution was added separately to the wells aseptically and labeled accordingly. After incubation of the plates at 
37±1°C for 24hrs, the diameter of the zone of inhibition surrounding each of the well was noted. The effects were 
compared with the standard drug, Chloramphenicol (5µg/mL). 
 
Statistical analysis 
The antibacterial activity of A. radiata whole plant extract was indicated by clear zones of growth inhibition.  All 
experiments were performed in triplicates and the results are presented as mean ± SD (Standard Deviation).  The 
significancy in the difference of mean was determined according to New Duncan’s Multiple Range Test [14]. 
 

RESULTS AND DISCUSSION 
 

The data obtained revealed that crude whole plant methanol and water extracts of A. radiata inhibits effectively the 
growth of the Gram-positive bacteria viz., Bacillus subtilis and Staphylococcus aureus and Gram-negative bacteria 
viz., Escherichia coli and Salmonella paratyphii at all concentrations (100 to 300µg/mL) than that of other solvent 
extracts used (Table 1). Similar trend of results of suppressing the growth of certain pathogenic bacteria by methanol 
and water extracts of the medicinal plant species viz., Ocimum gratissimum, Vernonia amygdalina and Aframomum 
melegueta was reported by Alo et al. [15] and Acalypha alnifolia by Evanjelene and Natarajan [16]. Wang et al. [17] 
and Jahan et al. [18] explained that increasing of extract concentration for many species also enhancing the 
inhibitory effect against the growth of microbes to certain extent. The growth response of bacterial strains to the 
plant extract in the present study varied widely. Higher zone of inhibition was noted in water extract of the study 
species, Actenopteris radiata against the Gram-positive bacteria Pseudomonas aeruginosa (24mm) and 
Enterococcus faecalis (23mm) at 300µg/mL and the minimum inhibition zone (5mm) was noticed in 100µg/mL 
against the bacterium Bacillus subtilis.  The methanolic leaf extract of the study species also inhibited effectively the 
growth of the two bacteria Bacillus subtilis (16mm diameter of inhibition zone) and Staphylococcus aureus (15mm 
diameter of inhibition zone). However, some bacterial species were highly resistant and not inhibited by the plant 
extract at any concentration in the present study. The two Gram-negative bacteria viz.,Pseudomonas aeruginosa and 
Serratia marcescens were recorded no inhibition of growth in all the extracts of the study species, A. radiata. 
Acetone extract inhibit Bacillus subtilis and Streptococcus faecalis at 300µg/mL. Usha et al. [19] reported that 
acetone extract had moderate antibacterial activity against certain bacteria. The chloroform and petroleum ether 
extracts showed no activity against both Gram-positive and negative bacteria at all concentrations attempted. The 
antibacterial activity against Gram-negative bacteria showed only in methanol and water extracts against  
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Escherichia coli and Salmonella paratyphii. It showed the higher resistance of Gram-negative bacteria against the 
plant extracts. 
 
From the above results, it was noticed that the antibacterial activity of Actenopteris radiata specific to Gram-
positive bacteria than the Gram-negative bacteria. Gram-negative bacteria are more resistant than the Gram-positive 
bacteria [,20, 21, 22]. Generally it has been recorded that the Gram-positive bacterial strains are more susceptible 
than the Gram-negative bacterial strains to the plant extracts [ 23, 24]. This might be attributed to the fact that these 
two groups differ in their structure of the cell wall components and by the presence of their thick murein layer which 
prevents the entry of inhibitors. Further, the Gram-positive bacteria have single layered cell wall with higher amino 
sugar content, very little lipid and few amino acids where as the Gram-negative bacteria have two layered cell wall 
with lesser amount of amino sugars, and the lipid forming a major constituent along with variety of amino acids 
which characterized the cell wall resistant against any extract or organic chemicals [25]. In addition, unlike the 
Gram-positive strain, Gram-negative strains have an outer phospholipid membrane carrying the structural 
lipopolysaccharide components. This makes the cell wall impermeable to lipophilic solutes. 
 

Table 1. Antibacterial activity of Actenopteris radiata using agar well method. 
 

S. 
No. 

Microorganisms 

Zone of inhibition (mm) 
Pet. Ether 
(µg/mL) 

Chloroform 
(µg/mL) 

Acetone (µg/mL) 
Methanol 
(µg/mL) 

Water 
(µg/mL) 

*Control 
(µg/mL) 

100 200 300 100 200 300 100 200 300 100 200 300 100 200 300 5 
Gram Positive 
1. Bacillus subtilis - - - - - - - - 8±0.21 7±0.08 10±0.41 16±0.04 5±0.23 - 10±0.05 28±0.31 

2. 
Staphylococcus 
aureus 

- - - - - - - - - 7±0.34 10±0.16 15±0.10 7±0.11 9±0.31 24±0.34 30±0.27 

3. 
Streptococcus 
faecalis 

- - - - - - - - 8±0.09 - - - 6±0.05 8±0.50 18±0.17 27±0.31 

4. 
Enterococcus 
faecalis 

- - - - - - - - - - - - 7±0.60 10±0.18 23±0.22 25±0.50 

Gram Negative 
5. Escherichia coli - - - - - - - - - 6±0.08 10±0.27 15±0.13 5±0.31 9±0.41 18±0.18 18±0.64 

6. 
Salmonella 
paratyphi 

- - - - - - - - - 7±0.41 16±0.10 16±0.18 8±0.29 10±0.15 20±0.34 20±0.15 

7. 
Pseudomonas 
aeruginosa 

- - - - - - - - - - - - - - - 30±0.27 

8. 
Serratia 
marcescens 

- - - - - - - - - - - - - - - 20±0.34 

* Chloramphenicol . 
Values were performed in triplicates and represented as mean ± SD. 

Mean values followed by different superscripts in a horizontal row are significantly different (p<0.05). 
 

CONCLUSION 
 

The results of the study revealed that the water and methanol extracts of the fern, species Actiniopteris radiata 
exhibited higher antibacterial activity against Gram-positive bacteria. Further phytochemical studies are needed to 
elucidate the components responsible for antibacterial activity of these extracts against bacteria. 
 

REFERENCES 
 

[1] PRV Santos; ACX Oliveira; TCB Tomassini. Rev Farm Bioquím,. 1995, 31, 35-38. 
[2] A Lopez; JB Hudson; GH Towers. J. Ethnopharmacol., 2001. 77, 189-196. 
[3] TO Odugbemi. Outlines and pictures of medicinal plants from Nigeria, University of Lagos Press, Lagos, 
Nigeria. 2006, 91. 
[4] JN Ellof. J. of Ethnopharmacol., 1998. 60, 1-8. 
[5] A Yildirim; A Mavi; M Oktay; AA Kara; MF Algur; V Bilalolu. J. Agric. & Food Chem., 2000, 48, 5030-5034. 
[6] S Naz; S Jabeen; S Ilyas; F Manzoor; F; Aslam; A Ali. Pak. J. Bot., 2010. 42, 455-462. 
[7] J Bakht; S Khan; M Shafi. Pak. J. Bot., 2013, 45, 1-6. 
[8] Reviews on Indian Medicinal Plants, Vol:1, Indian Council of Medical Research, New Delhi, 2004, 232-233. 
[9] The Wealth of India, Vol.1, Council for Scientific and industrial Research, New Delhi, 2006, 69-70.  
[10] P Parihar; L Parihar. Nat, Prod. Rad., 2006, 4, 297-301. 
[11] CP Khare. Indian Herbal Remedies: an illustrated dictionary, springer link publishers, verleg Berlin, 
Heidelberg. 2007, 17. 
[12] CP Khare.. Indian Herbal Remedies: an illustrated dictionary, springer link publishers, verleg Berlin, 
Heidelberg. 2009, 21. 
[13] SC Taneja; HP Tiwari. Current Sci., 1974, 43(23), 749-750. 



Moorthy D et al   J. Chem. Pharm. Res., 2013, 5(7):211-214      
______________________________________________________________________________  

214 

[14] KA Gomez, AA Gomez. Statistical procedure for agricultural research with emphasis of Rice. Los Bans, 
Philippines International Rice Research Institute Publisher. 1976, 1976–294. 
[15] MN Alo; C Anyim; JC Igwe; M Elom; DS Uchenna.. Advances in Applied Sci. Research. 2012, 3 (2), 844-848. 
[16] VK Evanjelene; D Natarajan., J. Chem. Pharm. Res. 2013, 5(5), 205-2012. 
[17] H Wang; M Zhao; B Yang; Y Jiang; G Rao. Food Chem., 2008, 107, 1399-1406. 
[18] M Jahan; MK Warsi; F Khatoon. J. Chem. Pharm. Res. 2010, 2(5):373-378. 
[19] M Usha; S Ragini; SMA Naqvi. Interna. Research J.  Biolo. Scien., 2012, 1(4), 7-11. 
[20] T Rabe; J Van Staden. J. Ethnopharmacol., 1997, 56 (1), 81-87. 
[21] JE Kelmanson; AK Jager; J Van Staden. J. Ethanopharmacol., 2000, 69, 241-246.  
[22] MP Das; L Jeyanthi Rebecca; S. Sharmila. J. Chem. Pharm. Res., 2013, 5(2), 265-269. 
[23] GJ Tortora; BR Funke; CL Case. Microbiology: An introduction, Benjamin Cummings, San Francisco. 2001. 
[24] M Vimal; PP Vijaya; P  Mumtaj;  MS  Seema Farhath.  J. Chem. Pharm. Res, 2013 5(1):248-253  
[25] V Sinha; S Srivastava. An introduction to bacteria, Vikas Publishers House Pvt. Ltd., New Delhi. 1987, 35. 


