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ABSTRACT 
In this study, antibacterial and antifungal activities of frond extract of Amphineuron opulentum (Kaulf) 
Holt. was investigated. In this investigation we studied the antibacterial and antifungal properties of the 
extracts (methanol, aqueous, ethanol, chloroform, petroleum ether) of the plant against four bacterial 
species i.e. Bacillus sp., Staphylococcus sp., Pseudomonas sp. and Klebsiella sp. and two fungal species 
i.e. Aspergillus and Fusarium. Remarkable antibacterial activity was shown by the extracts against both 
Gram positive and Gram negative bacterial strains. Fungal strains were more susceptible to the methanol 
extract. Results were compared with antibiotics as standards. 
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INTRODUCTION 
The study of antibacterial and antifungal properties of phytochemical is very infancy. Moreover, the study 
of phytochemical properties of cryptogamic plant is very inadequate (Sharma et al., 2013). In the present 
investigation, we have attempted to study antibacterial and antifungal properties of frond extracts of 
Amphineuron opulentum (Kaulf.) Holt., a cryptogamic vascular plant against certain microbes viz. two 
Gram positive bacteria namely Bacillus sp. and Staphylococcus sp. and two Gram negative bacteria 
namely Pseudomonas sp. and Klebsiella sp; two fungal species of Aspergillus and Fusarium. 
Amphineuron opulentum is used extensively for various traditional practices by the indigenous people of 
North East India particularly the tribal peoples of Upper Assam. The history of traditional practice of 
plants against the various practices in India can be traced to remote past. Primitive tribes who still eke out 
their life style gathered by dwelling in remote inaccessible forest areas far way from modern civilization 
possess quite good amount of knowledge of plants for various purposes. Their knowledge gives excellent 
clues for establishing novel ideas in modern scientific work. Fresh fronds of Amphineuron opulentum are 
used as layering bed for drying fish in sunlight or on fire by the tribal people of India. Shade dried fronds 
are used for wrapping the fishes for preservation and also in poultry farms to repel flies. Due to its insect 
repellent, antimicrobial, antilarval and painkiller properties, the indigenous people of India particularly in 
Assam has been used this plant (Rao and Baishya, 1982; Fraser-Jenkins, 1997; Barukial and Sarmah, 
2011). The present study examines the antimicrobial properties of Amphineuron opulentum extracts with 
aqueous, ethanol, methanol, chloroform and petroleum ether against some bacterial and fungal species. 
 

MATERIALS AND METHODS 
Collection of Plant Materials and Extraction- The plant material were collected from botanical garden, 
D. R. College, Golaghat, Assam. The collected plants were washed thoroughly in tap water and shade 
dried. The extraction process was carried out using standard process (Harborne, 1973). Dried leaves were 
separated and coarsely powdered by a mechanical grinder. About 10 gm of dried powder were soaked in 
100 ml of different solvents viz. ethanol, methanol, chloroform and petroleum ether in conical flasks. 
Each solution was then subjected to a rotary shaker for three days at 200 rpm. Now each extract was 
filtered separately. The filtrate was allowed to concentrate by heating on a boiling water bath. 
Concentrated extracts were then preserved in air tight bottles at 4° C for further use. Aqueous extract of 
the plant was prepared by soaking 10 gm of dried powder in 100 ml of boiling water and the extract was 
filtered using a muslin cloth. 
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Test Organisms- In vitro antibacterial assay of plant extracts on four bacterial strains was done by taking 
two Gram positive bacteria, Bacillus sp. and Staphylococcus sp. and two Gram negative bacteria, 
Pseudomonas sp. and Klebsiella sp. Two fungal species Aspergillus sp. and Fusarium sp. were used in 
this experiment. The organisms were identified using standard microbiological methods.  
Antimicrobial Assay- The in vitro antibacterial activity of various solvent extract of Amphineuron 
opulentum were carried out by paper disc diffusion method (Elgayyar et al., 2001) in four different 
concentrations i.e., 10 µg/ml, 20 µg/ml, 30 µg/ml, 40 µg/ml. Twenty four hours old broth cultures of 
bacteria were used for the antibacterial assay. Bacterial culture plates were prepared by seeding 24 hours 
old pure bacterial broth of 0.1 ml to sterilized nutrient agar plates. In disc diffusion method, discs with 
6mm diameter were sterilized and then impregnated with different concentrations of the extracts, dried 
and introduced into the seeded agar plates and the plates were allowed to stand for an hour for diffusion 
of the extracts. The plates were then incubated at 37

o
C for 24 hrs. and incubated plates were checked the 

zone of inhibition and measured the diameter. The effects were compared with ampicillin (10 mg/disc) as 
positive control. 
Antifungal activities of the extracts were done using streak plate method. Different concentrations of each 
extract were introduced into 20 ml each of sterilized potato dextrose agar media, mixed and poured into 
the sterile plates and allowed to solidify. After solidification, continuous streaking of fungal inoculums 
was carried out and the plates were incubated at 28

o
C for 42 hrs. At the end of incubation period, the 

fungal growth in all plate was compared for its decrease in growth. The effects were compared with that 
of antifungal clotrimazole (10µg/disc) as control.  

 

RESULTS AND DISCUSSION 
Results 

Preliminary screening of the antimicrobial activity in vitro of water, methanol, ethanol, chloroform and 
petroleum ether extracts was studied against four bacterial species and two fungal species using disc 
diffusion technique and streak plate technique respectively. 
Antibacterial and antifungal potential of extracts were assessed in terms of zone of inhibition of bacterial 
growth. The results of the antibacterial and antifungal activities are presented in Table 1 & 2. 

 
Table1: Antibacterial activity of the plant extract by disc diffusion method 

Extracts Concentration 

(µg/ml) 

Zone of inhibition in mm 

 

Bacillus sp. Staphylococcus sp. Klebsiella sp. Pseudomonas sp. 

Aqueous 10 7 7 7 7 

20 8 8 7 8 

30 8 8 8 8 
40 9 9 8 8 

Ethanol 10 8 8 7 8 

20 8 8 7 8 

30 9 9 8 9 

40 9 9 8 10 
Methanol 10 10 8 8 12 

20 12 9 9 12 

30 12 9 11 13 

40 13 10 12 13 

Chloroform 10 9 7 8 8 
20 10 8 8 8 

30 11 8 9 9 

40 12 9 9 9 

Petroleum ether 10 10 8 8 9 

20 11 8 9 9 
30 12 9 9 10 

40 13 9 11 12 

Ampicillin 

(standard) 

10 µg 13 12 11 13 
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Table 2: Antifungal activity of the plant extract by streak plate method 

Extracts Concentration 

(µg/ml) 

Zone of inhibition in mm 

Aspergillus sp. Fusarium sp. 

Aqueous 10 - - 

20 ++ - 

30 ++ + 

40 ++ + 

Ethanol 10 - - 

20 - - 

30 + - 

40 + - 

Methanol 10 + + 

20 + + 

30 +++ ++ 

40 +++ +++ 

Chloroform 10 - - 

20 - - 

30 + + 

40 ++ ++ 

Petroleum ether 10 - - 

20 - - 

30 ++ ++ 

40 ++ ++ 

Clotrimazole 

(standard) 

10 µg +++ +++ 

‘+’ indicate gradation 

 

 

Figure 1: Zone of inhibition by aqueous extract 
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Figure 2: Zone of inhibition by ethanol extract 

 

 
Figure 3: Zone of Inhibition by methanol extract 

 

 
Figure 4: Zone of inhibition by petroleum ether extract 
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Photograph showing zone of inhibition of Bacillus in different extracts in different concentrations - 

A: Chloroform extract; B: Methanol extract; C: Petroleum ether extract; D: Ethanol extract. 

 
The antibacterial and antifungal activities of the extracts increased linearly with increase in concentration 
of extracts (µg/ml). As compared with standard drugs, the results showed that all the four types of 
bacterial species were sensitive to the extract irrespective of whether Gram positive or negative. Besides, 
the results also showed that both antibacterial and antifungal activity was higher in methanol extract 

compared to the other extracts (Figure 1-4) & photograph A, B, C and D. 
Conclusion 

Antimicrobial properties of medicinal plants are being increasingly reported from different parts of the  
world. However, reports on cryptogams have not been extensively worked out (Sharma et al., 2013). The 
World Health Organization estimates that plant extract or their active constituents are used as folk 
medicine in traditional therapies of 80% world's population. In the present study, different extracts except 
aqueous extract obtained from frond of Amphineuron opulentum showed strong activity against both 
tested Gram positive and negative bacterial strains. Table no. 1 shows the antibacterial activity of 
different extracts. Methanol extract showed high sensitivity towards the fungal strains and ethanol extract 
showed the least sensitivity (Table no. 2).  

A B 

C D 
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The results were compared with standard antibiotic drugs (ampicillin and clotrimazole) 10 mg per ml. In 
this screening work, extracts of the frond of Amphineuron opulentum were found to be active against 
Gram-positive, Gram-negative, and fungal strains. 
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