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ABSTRACT 
 
The current research work was aimed to assess the antibacterial activity of Spilanthes acmella, which have been using for treatment for different ailment. 
The root was chosen for the preparation of different extracts. The antibacterial activity was evaluated using cup plate method using gram positive and 
gram negative bacterial species at different concentrations. The results of current study indicates that the different extracts of S. acmella possess 
antibacterial activity, the activity was calculated as zone of inhibition (in mm) for each concentration. The extracts showed more activity on gram –ve 
species compared to gram +ve species. Among tested extracts hydro-alcoholic extract showed better activity. The extracts possess more inhibition on 
Clostridium sporogenes and Salmonella typhimurium. The results of the current study support the traditional use of Spilanthes acmella and evidence 
for inhibition if infectious bacterial strains. Further studies are worth full in identification of phytochemical constituents from it.   
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INTRODUCTION 
 
The development of different diseases around the world has been 
increasing because of many reasons like population growth, 
starvation, microorganisms getting resistance to current day using 
drugs1, 2. So, many researchers are doing research to explore new 
bioactive metabolites to treat new and untreatable diseases with 
less or no side effects3, 4. Medicinal plants are fundamental 
sources for many biological active compounds and are precursors 
for many synthetic compounds5-7. Ayurveda and Unani medicines 
of India, Chinese herbal medicine etc., are oldest herbal medicine 
using around the world to treat different diseases since long time8. 
These herbal medicines are mainly based on medicinal plants and 
are resources for several biological active compounds (BACs)9. 
Many researchers are reported number of BACs in different 
medicinal plants around the world and ample of medicinal plants 
and their different parts are not reported about their medicinal 
values10. In this point of view, the current research work was 
carried out to evaluate anti-bacterial activity of Spilanthes 
acmella roots.  
 
Spilanthes acmella is an annual or perennial herb belongs to the 
family Asteraceae, commonly it is known as toothache plant 
(English), marategu (Telugu). The flower heads are chewed to 
relieve the toothache and other mouth related troubles. The herb 
exhibits general immunomodulator properties, hepatoprotective 
activity, as well as promoting phagocytosis. The leaves may use 
to treat bacterial and fungal skin diseases. The internal use of this 
herb stimulates an increased rate of phagocytosis. It stimulates 
wound healing, protects the individual from colds and flu. The 
root decoction is used as purgative. There was very less report on 
its root parts' biological activity11. So, the roots parts of S. acmella 
were selected to evaluate their anti-bacterial property. 
 
 

MATERIALS AND METHODS 
 
Chemicals 
The solvents and chemicals used in current research were 
analytical grade and used standard drug ciprofloxacin was 
procured from local market (Dr. Reddy’s Laboratories). 
 
Plant material collection and extracts preparation 
The plant material Spilanthes acmella was at pulnadu region, 
Andhra Pradesh, India and authenticated by Dr. Prayaga Murthy. 
Pragada, Govt. Degree College, Yeleswaram, E. Godavari, A.P. 
India. The roots were separated from freshly collected plant 
material and wash under running tap water to remove unwanted 
material. The cleaned roots were shade dried and granulated into 
fine powder for further use. The powder was used for preparation 
of extracts successively with hexane, ethyl acetate and hydro-
alcoholic [70%Ethanol(hyd-alc)] using maceration. The prepared 
extracts were stored in desiccator for further use. 
 
Selected bacterial strains 
Gram positive and gram negative bacterial strains were tested in 
the current In-vitro antibacterial activity of S. acmella study 
(Table 1). The bacterial strains were taken from National 
Chemical Laboratory (NCL), Pune. 
 

Table 1: List of Bacterial strains 
 

Gram Positive Gram Negative 
Streptococus pneumoniae Pseudomonas aeruginosa 

Staphylococcus aureus Yersinia enterocolitica 
Clostridium sporogenes Escherichia coli 
Listeria monocytogenes Salmonella typhimurium 
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In-vitro antibacterial activity 
The antibacterial activity of selected plant extracts was evaluated 
using agar well diffusion method12-14. The extracts' solutions were 
prepared in dimethyl sulfoxide at different concentrations i.e. 40, 
80, 150 and 250 mg/mL. The agar plates were prepared with 
nutrient agar and was autoclaved, then cooled to room 
temperature. The cooled agar was equally poured in Petri dishes 
and refrigerated for solidification, then each plate was separately 
inoculated with testing bacterial strains as spread plate technique 
with sterilized spreader and with sterile steel borer (6mm) made 

wells on petri dish to equal distribution (100µl) as 4, 8, 15 and 25 
mg/well and standard drug at 100µg/well was placed. Then, 
prepared plates were placed with no disturbance for transmission 
of placed samples in wells. Then Petri plates were incubated for 
24hrs at incubator (37±2°C). Finally, after 24hrs plates were 
examined for extracts' antibacterial activity by measuring their 
activity as zones of inhibition. The experiment was repeated for 
three time and results were showed as mean±SD. 
 

 
Table 2. Zone of inhibitions of Spilanthes acmella hexane extract 

 
Name of the microorganism Concentration of the extract (mg/100µL) Ciprofloxacin 

(100µg/200µL) 
DMSO 
(100µL) 4 8 15 25 

Zone of inhibition (in mm) 
Streptococcus pneumoniae 1.67±0.67 2.67±0.58 4.67±0.33 8.33±0.33 20.67±0.3 - 

Staphylococcus aureus 2.00 3.33±0.33 5.67±0.33 6.33±0.67 19.67±0.33 - 
Clostridium sporogenes - 1.67±0.58 3.33±0.58 5.67±0.33 23.33±0.33 - 
Listeria monocytogenes - 1.33±0.33 3.00 5.33±0.67 18.67±0.58 - 

Pseudomonas aeruginosa 1.33±0.33 2.67±0.58 4.67±0.67 7.33±0.33 21.33±0.33 - 
Yersinia enterocolitica - 1.58±0.33 3.33±0.58 5.67±0.33 20.67±0.33 - 

Escherichia coli 1.67±0.33 3.00 5.33±0.67 8.67±0.58 24.33±0.67 - 
Salmonella typhimurium 2.33±0.67 3.33±0.33 5.67±0.58 9.33±0.33 21.33±0.67 - 

C. s= Clostridium sporogenes; L. m= Listeria monocytogenes; S. a= Staphylococcus aureus; S. p= Streptococcus pneumoniae;  
E. c= Escherichia coli; P. a= Pseudomonas aeruginosa; Y. e= Yersinia enterocolitica; S. t= Salmonella typhimurium. 

 
Table 3. Zone of inhibitions of Spilanthes acmella ethyl acetate extract 

 
Name of the microorganism Concentration of the extract (mg/100µL) Ciprofloxacin 

(100µg/200µL) 
DMSO 
(100µL) 4 8 15 25 

Zone of inhibition (in mm) 
Streptococcus pneumoniae 1.67±0.33 3.33±0.58 5.33±0.67 8.67±0.33 20.67±0.3 - 

Staphylococcus aureus - 2.00 4.67±0.33 8.33±0.88 19.67±0.33 - 
Clostridium sporogenes - 1.33±0.33 3.67±0.33 6.33±0.33 23.33±0.33 - 
Listeria monocytogenes 1.33±0.67 2.67±0.33 4.33±0.67 8.67±0.33 18.67±0.58 - 

Pseudomonas aeruginosa 0.67±0.33 2.33±0.58 4.00 8.333±0.33 21.33±0.33 - 
Yersinia enterocolitica - 0.67±0.33 2.33±0.67 4.67±0.58 20.67±0.33 - 

Escherichia coli - 1.33±0.67 3.33±0.33 6.67±0.67 24.33±0.67 - 
Salmonella typhimurium 1.33±0.58 2.67±0.58 4.33±0.67 8.67±0.33 21.33±0.67 - 

C. s= Clostridium sporogenes; L. m= Listeria monocytogenes; S. a= Staphylococcus aureus; S. p= Streptococcus pneumoniae;  
E. c= Escherichia coli; P. a= Pseudomonas aeruginosa; Y. e= Yersinia enterocolitica; S. t= Salmonella typhimurium. 

 
Table 4. Zone of inhibitions of Spilanthes acmella hydro-alcoholic extract 

 
Name of the microorganism Concentration of the extract (mg/100µL) Ciprofloxacin 

(100µg/200µL) 
DMSO 
(100µL) 4 8 15 25 

Zone of inhibition (in mm) 
Streptococcus pneumoniae 1.00 2.33±0.67 5.33±0.67 10.00 20.67±0.3 - 

Staphylococcus aureus 1.67±0.33 2.33±0.33 4.67±0.33 8.67±0.33 19.67±0.33 - 
Clostridium sporogenes 2.00 4.33±0.58 8.00 13.33±0.58 23.33±0.33 - 
Listeria monocytogenes - 1.33±0.33 2.67±0.33 5.33±0.67 18.67±0.58 - 

Pseudomonas aeruginosa 1.00 3.33±0.67 6.67±0.67 11.33±0.67 21.33±0.33 - 
Yersinia enterocolitica - 2.00 4.33±0.58 9.00 20.67±0.33 - 

Escherichia coli 1.67±0.33 3.67±0.33 5.67±0.33 11.33±0.67 24.33±0.67 - 
Salmonella typhimurium 2.00 4.67±0.58 8.67±0.33 14.67±0.33 21.33±0.67 - 

C. s= Clostridium sporogenes; L. m= Listeria monocytogenes; S. a= Staphylococcus aureus; S. p= Streptococcus pneumoniae;  
E. c= Escherichia coli; P. a= Pseudomonas aeruginosa; Y. e= Yersinia enterocolitica; S. t= Salmonella typhimurium. 

 
RESULTS AND DISCUSSION 
 
The current study was carried to know the anti-bacterial activity 
of S. acmella root part extracts on selected bacterial strains with 
cup plate method and found they possesses moderate bacterial 
growth inhibition compared with standard drug Ciprofloxacin. 
The results were showed in Table 2 to 4. All the extracts were 
showed dose dependent zone of inhibitions on tested organisms 
i.e. as concentration increased their inhibition activity was 
increased. Among three extracts hyd-alc extract showed more 
activity and extracts showed more inhibition on gram-ve 
compared to gram+ve. The all extracts at 4mg did not showed any 

activity on Yersinia enterocolitica and extracts showed more 
activity on Salmonella typhimurium.  The extracts showed low 
activity at low concentrations and no inhibition on bacterial 
growth. 
 
The hexane extract did not show any zones on inhibition at 4mg 
on Clostridium sporogenes, Listeria monocytogenes and Yersinia 
enterocolitica. The extract showed more activity on Salmonella 
typhimurium and Streptococus pneumoniae (Table 2). 
 
The ethyl acetate extract did not show any inhibition at 4mg 
concentration on S. aureus, C. sporogenes, Y. enterocolitica, E. 
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coli and the extract showed maximum on S. pneumoniae, S. 
typhimurium at 25mg (Table 3). 
 
The hyd-alc extract has showed more activity compared to other 
two extracts. The hyd-alc extract also did not showed any zone of 
inhibitions on some bacterial strains at 4mg like L. 
monocytogenes, Y. enterocolitica and showed more activity on S. 
typhimurium (Table 4). 
 
Currently around the world different microbial infectious diseases 
are emerging and some disease causing organisms becoming 
resistant to current available drugs in the market2. This situation 
one of the main reasons for major mortalities, decrease in the 
immunity of population and raise in adequate use of antibiotics15. 
The adequate use of different antibiotics is major cause for 
microbial resistance and cause of different side effects16. This 
situation stipulating the scientists to identify new drugs with 
effective treatment for different diseases including microbial 
infections with less side effects. So, the present work carried to 
identify the anti-bacterial activity of S. acmella root extracts on 
different infectious bacterial strains and found different extracts 
have possess concentration dependent inhibition. The extracts 
showed inhibition of growth on different bacterial strains as they 
are different i.e. hexane and hyd-alc extracts did not show 
inhibition on Listeria monocytogenes at 4mg but ethyl acetate 
extract showed the inhibition. So, the present study provides 
scientific confirmation about its traditional use in traditional 
medicine and further research work on phytochemical profiling 
of S. acmella root extracts will be worthful on their different 
biological activities. 
 
CONCLUSION  
 
The current study was aimed to evaluate the antibacterial of S. 
acmella root parts and found that different extracts of it possess 
moderate antibacterial activity as compared to the standard drug 
Ciprofloxacin.   
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