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Abstract  

To evaluate the antimicrobial activities of extract of eleven plants were examined against four common bacterials. The ethanolic 

extracts of various plants such as  Cissus repens, Hedyotis scandens, Jatropha curcas, Morus alba, Inula cappa, Equisetum 

ramosissimum, Osyris wightiana, Alternantheria sessilis and Hibiscus lampas  investigated individually for antimicrobial activity 

by disc diffusion method. These were investigated against selected species of Staphylococcus aureus, Escherichia coli, Proteus 

vulgaris and Klebsiella pneumoniae to find the inhibitory activities of the microbes. The ethanolic extract of C. repens showed 

considerably high activity against P. vulgaris, E. coli and S. aureus than other extracts. 

Keywords: antimicrobial; medicinal plants; zone of inhibition; multi- drug resistant 

Introduction  

In recent years, the number of multi –drug resistant 

microbial strains and the appearance of strains with reduced 

susceptibility to antibiotics is continuously increasing in 

alarming rate. The reason is due to indiscriminate use of 

broad-spectrum antibiotics, immunosuppressive agent, 

intravenous catheters, organ transplantation and ongoing 

epidemics of HIV infection (Graybill.1988; Ng. 1994; Dean 

and Burchard. 1996; Gonzalez et al., 1996). In addition, in 

developing countries, synthetic drugs are not only 

expensive and inadequate for the treatment of diseases but 

also often with adulterations and side effects.  In this 

scenario, natural products from plants could be interesting 

alternatives (Lu et al., 2007; Mbwambo et al., 2007). Some 

plant extracts and photochemical are known to have 

antimicrobial properties, and can be of great significance in 

therapeutic treatments. Coincidentally, the last decade has 

also witnessed increasing intensive studies on extracts and 

biologically active compounds isolated from plant species 

used for natural therapies or herbal medicine (Nascimento 

et al., 2000; Rios and Recio. 2005). For over thousands of 

years now, natural plants have been seen as a valuable 

source of medicinal agents with proven potential of treating 

infectious diseases and with lesser side effects compared to 

the synthetic drug agents (Iwe et al., 1999).  

In this context, Nepal can be considered as a natural 

storehouse of medicinal plants as it is rich in biodiversity 

due to its geographical features. It has many plants with 

medicinal and aromatic values. Some of them are used in 

traditional medicine and some are still not explored 

scientifically for their medicinal values. Screening of plants 

for their antibicrobial activities is important for finding 

potential new compounds for therapeutic use. The present 

study was undertaken to investigate the antimicrobial 

properties  of ethanolic extracts of Cissus repens, Hedyotis 

scandens, Jatropha curcas, Morus alba, Inula cappa, 

Equisetum ramosissimum, Osyris wightiana, Alternantheria 

sessilis and Hibiscus lampas against four bacteria 

(Staphylococcus aureus , Escherichia coli, Proteus vulgaris 

and Klebsiella pneumoniae ). Literature survey of these 

plants revealed not much information about their medicinal 

values; however some of these plants are used in folk 

medicine for the treatment of general aliments as mention 

in Table 1. 

Experimental  

Collection and processing of Plants 

In this study medicinal plants were selected on the basis of 

their medicinal importance in literature and to people, 

especially in the Tanahun and Dhankuta districts of Nepal. 

The ethnobotanical data (Local name and medicinal uses) 

were collected through questionnaire, interviews and 

discussions among the traditional practitioners. All plants 

were authenticated by National Herbarium and Plant 

Laboratories, Godawari, Nepal. 
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Table 1: List of plants screened 

Family Scientific name  Local name  Traditional uses 

Ericaceae Lyonia ovalifolia  Angeri  Crushed leaves are used in Scabies. 

Moraceae Morus alba  Kambu Bark of the plant is used as astringent, carminative and antiseptic. 

Decoction of bark is useful in asthma, lungs infection, chronic 

bronchitis, diarrhea and dysentery. 

Compositae Inula cappa  Tihare phool  No use reported. 

Equisetaceae Equisetum rammossium  Chasme jhar  Whole plant is used as cooling medicine and is given in gonorrhea. 

Santalaceae Osyris wightiana  Nundhiki  Infusion of bark is given to women after delivery to stop bleeding. 

Infusion of leaves is emetic. Leaves are used as tea. 

Euphorbiaceae Jatropha curcas  Sajiban  Plant juice is a well-known purgative and used in whitlow, convulsion, 

syphilis, neuralgia, dropsy, anasarca and pneumonia. Leaves are 

galactogogue, rubefacient, insecticidal and are used in tumors and 

scabies. 

Polypodiaceae Aglaomorpha coronans  Kamaru  Roots are used against diarrhea, constipation. 

Vitaceae Cissus repens  Jogilahara  Plant is used in boils and abscesses or maturation. It is applied in 

sloughing and foetid ulcers. 

Amaranthaceae Alternanthera sessilis  Bhiringe jhar  Plant is astringent, cooling, constipating, depurative, digestive, 

galactogouge, cholagouge, and febrifuge. Root juice is effective against 

blood dysentery. 

Malvaceae Hibiscus lampas  Bankapas   Root and fruits are used in gonorrhea and syphilis. Decoction of roots 

is taken in case of jaundice. Root paste is applied on boils. 

Rubiaceae Hedyotis scandens  Dudhelahara  Plant is used in eye diseases and in troubles following child birth. Root 

is used for sprain. Root paste is used in indigestion and plant paste in 

peptic ulcer. 

Leaves of  L. ovalifolia (from Dhankuta), root of M. alba, I. 

cappa, H. lampas, J. curcas and O. wightiana , Whole plant 

of A. sessilis and E. ramosissium , stem of  H. scandens and 

C. repens and rhizome of A. coronans ( from Tanahun) were 

collected  during the winter of  2011, dried in shadow, and 

then powdered. 

Extraction  

Extraction was carried out by soaking 150 g of dried 

powdered samples in about 600 mL of ethanol (analar 

grade) for 3 days. The extracts were filtered first through 

cotton wool, then through Whatman filter paper no. 42 (125 

mm).The collected extract was dried using a rotary 

evaporator. 

 Antibacterial Screening 

Inhibition of bacterial growth was tested by using the paper 

disc diffusion method with slight modification (Bauer et al., 

1966). 

 Micro organism  

The microorganisms used in this study were identified 

strains obtained from Central Department of Microbiology, 

T.U. Among bacteria taken in this study, one was gram-

positive and three were gram-negative as given below.  

Gram positive bacteria: Staphylococcus aureus  

Gram negative bacteria: Escherichia coli, Proteus 

vulgaris and Klebsiella pneumoniae  

Antimicrobial activity 

The anti-microbial activity of the plant extracts were carried 

by disc diffusion method (Bauer et al., 1966). A suspension 

of tested microorganisms was spread on Muller-Hilton Agar 

(MHA) medium. The sterile filter paper discs (6 mm in 

diameter) were individually impregnated with different 

concentration of plant extract prepared in ethanol and then 

placed into the agar plates which had previously been 

inoculated with the tested microorganisms. The plates were 

subsequently incubated overnight at 37 oC. After incubation 

the growth inhibition rings were quantified by measuring 

the diameter of the zone of inhibition in mm. For control 

ethanol discs were used. All tests were performed in 

triplicate.  

Results and Discussion 

The paper describes the antimicrobial screening of eleven 

indigenous plants of Nepal. The effects of two different 

concentrations of eleven plant extracts on the growth of test 

microorganisms by the paper disc diffusion method were 
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observed. The results of antimicrobial screening are show 

in Table 2. 

All the extracts exhibited activity against at least one 

organism tested (Fig.1) Among 11 extracts examined, 10 

(90%) extracts showed antibacterial property with S. aureus 

and P. vulgaris and 11 (100%) extracts with K. pneumoniae 

and E.coli. Among these plants the strongest antimicrobial 

activity was obtained for extract of C. repens (20 mm) 

followed by A. sessilis (18 mm) and H. lampas (18 mm) 

against P. vulgaris. C. repens showed the highest activity at 

both the concentration against P. vulgaris. It has been 

reported as the highly potent ethnomedicinal plant against 

malaria, high blood pressure and diabetes (Neli lokho et al., 

2005).  Former studies of the methanol extract of C. repens 

revealed antimicrobial activity against E.coli, Pseudomonas 

aeruginosa, S. aureus and Bacillus subtilis (Bhatarai et al., 

2009b). 

The strong antimicrobial activities was obtained for extract 

H. scandens (16 mm) followed by C. repens ( 16 mm)  and 

A. sessilis (12 mm) against K. pneumoniae in concentration 

dependent manner. Former studies of the ethanolic extract 

of A. sessilis also revealed antimicrobial activity against E. 

coli but no activity was observed against K. pneumoniae. 

Saravanakumar and Venkateshwaran found that the 

methanolic extract of the flowers of H. lampas is active 

against S. flexneri, Rhodococcus terrae, E. coli, S. faecalis 

and K .pneumoniae (Sarawanakumar et al., 2009).  

S. aureus was found more susceptible towards the extract of 

C. repens (13 mm) followed by H. scandens (13 mm).  

Previous study found that the ethanolic extract of the H. 

scandens plant have maximum activity against Sarcina 

lutea, K. pneumoniae and S. aureus (Tamanna and Rashid 

et al., 2010).  The present study also correlates with the 

result.  

Similarly E.coli was found more susceptible towards the 

extract of C. repens (13 mm) followed I. cappa (12 mm). 

Previous study found that extract of I. cappa shows activity 

against S. aureus and S. paratyphi (Liu et al., 2010). The 

result shows ethanolic extract of the root of J. curcus is 

effective against all the tested bacteria. Also Igbinosa et al., 

found that the ethanolic extract  of the stem bark of  J. 

curcus  showed broad spectrum activity against S. aureus, 

P. aeruginosa, E.coli, P. vulgaris, B. cereus and S. faecalis 

but  ineffective against K. pneumoniae (Igbinosa et al., 2009

 

Table 2: Antimicrobial activity of ethanol extracts of the medicinal plants. 

 

                               

                Test organisms 

                                             Zone of inhibition in mm 

S. aureus K. pneumoniae P. vulgaris E.coli 

  

Plants                                

Concentration 0.5 

mg/mL 

1 mg/mL 0.5 

mg/mL 

1 mg/mL 0.5 

mg/mL 

1 mg/mL 0.5 

mg/mL 

1 mg/mL 

Cissus repens 11 17 9 16 20 20 10 13 

Alternanthera sessilis 9 10 9 12 17 18 8 8 

Hibiscus lampas 8 9 8 8 10 18 8 8 

Hedyotis scandens 10 13 9 16 9 13 8 9 

Jatropha curcas 9 9 14 14 9 9 8 8 

Inula cappa 10 10 13 14 9 13 10 12 

Osyris wightiana 8 10 10 10 8 12 10 11 

Lyonia ovalifolia 10 11 8 10 8 11 8 11 

Equisetum ramosissium 8 10 9 9 8 10 8 11 

Morus alba  10 10 9 10 9 9 7 10 

Aglaomorpha coronans none none 8 10 none none 8 8 
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Fig 1: Plot of antibacterial activity of the ethanol extract of medicinal plants against various bacteria.

 

M. alba shows good activity against all the tested bacteria 

with maximum against S. aureus. This extract showed the 

higher ZOI with S. aureus, K. pneumoniae and E. coli (10 

mm) whereas at lower concentration shows low activity 

against E.coli only. This result was well supported 

(Moorthy et al., 2011).  

Lyonia ovalifolia, Equisetum ramosissium, Osyris 

wightiana showed the comparatively moderate ZOI ranges 

from 8 mm to 11 mm against all the tested bacteria.  Former 

studies of (Negi and Singh et al., 2011) the ethanolic extract 

of the leaves of L. ovalifolia revealed antimicrobial activity 

against S. aureus, S. epidermis, K. pneumoniae. On the 

other hand, it was found that L. ovalifolia show negative 

effect against E. coli and positive against P. aeruginosa and 

shigela boydii (Panthi and Chaudhary 2006). The present 

study showed that the ethanolic extract of the leaves of 

Lyonia show broad spectrum activity against all the tested 

bacteria but against E. coli it is rather less active. 

The antibacterial study of O. wightiana and A. coronans in 

the past has not been reported. In the present study A. 

coronans show the least activity. It did not show any 

activity against S. aureus and P. vulgaris.  It shows little 

effect against K. pneumonia (10 mm) and E.coli (8 mm). 

Overall, the finding results here are quite interesting as the 

result show that gram-negative bacteria were more sensitive 

than gram positive bacteria. It has been reported that greater 

numbers of extracts were active against Gram-positive 

bacteria than Gram-negative bacteria (Bhattarai et al., 

2008a). This is because of difference in cell wall of Gram- 

positive and Gram-negative bacteria. The antimicrobial 

activities of the extracts of the plants varied in relation to 

the test organisms. The activity against Gram-negative 

bacteria was surprise finding. These finding results are very 

interesting as the microorganism E.coli, which is already 

known to be multi-resistant to drugs, was also resistant to 

the plant extracts tested. 

Conclusion  

The results of this research are encouraging, as most of the 

selected plants appeared to contain antibacterial substances. 

These plants could be a source of new antibiotic 

compounds. Further work is needed to isolate the secondary 

metabolites from the extracts studied in order to test specific 

antimicrobial activity. This in vitro study demonstrated that 

folk medicine can be as effective as modern medicine to 

combat pathogenic microorganisms. The millenarian use of 

these plants in folk medicine suggests that they represent an 

economic and safe alternative to treat infectious diseases.  
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