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ABSTRACT 

Anti-microbial and anthelminthic activities of Spilanthes Filicaulis using four microorganism was 

isolated, Escherichia coli, Staphylococcus aureus, Streptococcus faecalis and Aspergillus niger, the 

alcoholic extract was studied. The results show that the methanolic extract has high potency over such 

microorganisms. The work further shows that the methanolic extract of Spilanthes filicaulis has a strong 

anthelminthic efficacy. This explains its local use in herbal medicine as anti-microbial and anti-

helminthic agent. 
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1.  INTRODUCTION  

 

Several species in the genus spilanthes are tropical plants and are extensively employed 

in traditional medicine. The extensive use of this genus in traditional medicine around the globe 

has been described in many ethno pharmacological reports. Over 50% 0f all modern clinical 

drugs are obtained from natural products [1]. In Africa these plants are used against 

microorganisms and intestinal worms. The extracts usually contains many secondary 

metabolites which has really acted against microorganisms and helminth.  
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In developing countries, traditional medicine is still practiced despite advances in modern 

medicine because the sources of the plants are less expensive and are local. Spilanthes species 

have recently been the objective of many claims concerning it medicinal properties. Several 

publications have shown that these plants extracts, formulation, and bioactive components have 

a wide range of potential applications not only in traditional medicine but as raw materials in 

the production of other products like cosmetics etc [2]. 

The genus Spilanthes is represented by six species in India; they are Spilanthes Calva DC; 

Spilanthes Paniculata DC, Spilanthes radicans jacq. Spilanthes ciliate Kunth, Spilanthes 

uliginosa sw; and Oleracea [3]. Typically, these plants are annual herbs or short-lived 

perennials, approximately a half-meter tall with prostate or ascending cylindrical hairy stems 

and simple ovate opposite leaves with stipules. They belong to the family Asteraceae, the tribe 

Heliantheae, and the subtribe Ecliptinae and have characteristic of flower heads, which 

distinguish individual species, the flower head are either solitary or occur in compact or 

spreading inflorescences. Aerial parts are usually hairy or woolly and the plants occur as herbs 

or shrubs that are sometimes dwarfed and are aromatic; the roots are hairy. 

The key identification characteristics of the general Spilanthes are head solitary, pappus 

of stiff awns; Achenes Monomorphic, Rhombic, Stramineous, Cork like margin at majority, 

Leaves Sessile; heads discoid and corollas white to purplish white. The flowers and leaves have 

a pungent taste, accompanied by tingling and numbness [4]. These plants and related species 

such as Uligins and acmella are used in Africa as analgestic, anti-pyretic, survy and insecticide. 

The plant extract also acts as a potential Antioxidant and has Anti- inflammatory effects on the 

body [5]. 

It is used in South East China to treat diuretic and gum-decay. Spilanthes Acmella has 

also been used for Pain Management. This is because numerous bioactive compounds, such as 

phenolic compounds and N-alkylamides (spilanthol, responsible for many activities, primarily 

anesthetic) [6]. Spilanthes filicaulis, Uligins, Oleraceae and acmella are also used to cure Ache 

(Stomach and head), antidote asthma, insecticide bite (Snake), purgative constipation. 

Spilanthes Filicaulis, Oleraceae is used in Venezuela as a diuretic against snake bite, 

ringworm, itch e.t.c. Spilanthes species are perennial plants and can only be found in shrubs 

containing lipids cells in the tissue of all plants [7]. They possess branched roots, flower-like 

parts, erected and branched stem and are normally seen during raining season in swampy areas 

[8]. 

Saponins are glycosides with foaming characteristics, they are naturally occurring 

heteroside in which their active parts are soluble in water and forms lather. Saponins consist of 

steroidal or triterpenoid aglycones attached to one or more sugar side chains through glycosidic 

linkage. Their unique feature is that their aqueous solution foam very well. This is why they are 

used as detergent, and it defines their name sapo which in Latin means soap. The foaming ability 

of saponins is caused by the combination of a hydrophobic (fat-soluble) sapogenin and a 

hydrophilic (water-soluble) sugar part. Saponins have a bitter taste. Some saponins are toxic 

and known as sapotoxin. 

Saponins are highly toxic to cattle (e.g saponin of Alfalfa which makes it to be 

economically very important. Some are also toxic to fish (causing paralysis of gills) and in it 

dried powdered form many of them sneezing. A particular emphasis is on the unique use of 

Saponin nanofibrils as sole stabilizers for fabricating various multiphase food systems with 

many advanced qualities including simplicity, ultrastability, stimulability, structural 

viscoelasticity and processability because some Saponin contains glycyrrhizic acid.  
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These natural saponin and saponin-based colloids are expected to be used as sustainable, 

plant-based ingredients for designing future foods, cosmetics, and pharmaceuticals [9]. The 

structure of a typical saponin (sapogenin) is shown in Figure 1a. 

Alkaloids are a group of naturally occurring organic compounds that contain basic 

nitrogen atoms. This group also includes some related compounds with neutral and even weakly 

acidic properties [10]. In addition to carbon, hydrogen and nitrogen, alkaloids may also contain 

oxygen, sulfur and more rarely, other elements such as chlorine, bromine, and phosphorus. 

Alkaloids, as one of the phytochemicals present in Spilanthes filicaulis has a high antibiotics 

effect [11]. Alkaloids act on a diversity of metabolic systems in humans and other animals, they 

almost uniformly evoke a bitter taste. They are called alkaloids because they behave like alkalis. 

They react with acids to form salts; Alkaloids is a natural product because it contains secondary 

metabolites and has been a source of new drugs for over the nearly four decades [12]. Alkaloids 

are often classified as shown in Table 1. 

 

Table 1. Classification of alkaloids 

 

Classification Name of class Example 

1. Biological activity 
1. Quinine 

2. Qinghaosu 

1. Quinine e.g., Quinine  

2. Qinghaosu e.g., Qinghaosu 

2. Chemical structure. 

 

 

 

3. Biosynthetic pathway 

1. Pseudo alkaloids 

2. Proto alkaloids 

3. True alkaloids 

 

1. ornithine 

2. tyrosine  

3. tryptophane 

4. pyridine 

5. 5. lysine 

1. Pseudo e.g caffeine 

2. Proto e.g., coniceine 

3. True alkaloids e.g., atropine 

 

1. Ornithine e.g., Tropane  

2. Tyrosine e.g., benzyl-is 

quinoline 

3. Tryptophan e.g., indole 

4. Pyridine e.g., pyridine 

5. Lysine e.g., piperidine 

 

 

A tannin (or tannoids) is an astringent, polyphenolic biomolecule that binds to and 

precipitates proteins and various other organic compounds including amino acids and alkaloids. 

The term tannin (from tanna, an old high German word for oak or fir tree, as in Tannenbaum) 

refers to the use of wood tannis from oak in tanning animal hides into leather; hence the words 

“tan” and “tanning” for the treatment of leather.  

However, the term tannin by extension is widely applied to any large polyphenolic 

compound containing sufficient hydroxyls and other suitable groups (such as carboxyls) to form 

strong complexes with various macromolecules. Studies also reveal that Tannins acid shows a 

desirable antibacterial activity. The hydrogel present in Tannins also has  potential for 

applications in wound dressing, tissue engineering and drugs loading [13]. The tannin 

compounds are widely distributed in many species of plants, where they play a role in protection 

from predation, and perhaps also as pesticides, and in plant growth regulation.  
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The astringency from the tannins is what causes the dry and pucker feeling in the mouth 

following the consumption of unripened from or red wine or tea [14]. The structure of a typical 

tannin (garlic acid) is shown in Figure 1b. 

Anthraquinones, also called anthracenedione or dioxoanthracene is an aromatic organic 

compound with formula C14H8O2. There are many naturally occurring plant anthraquinone, 

Emodin, Noes and Rhein are the most commonly occurring natural anthraquinone. 

Anthraquinones as the name implies are phytochemicals based on anthracene (linear fission of 

three benzene rings).  

The middle ring contains two carbonyl groups at 9, 10-positions. Anthraquinones usually 

occur in plants as glycosides for example, the sennosides from senna (cassia species) are o-

glycosides and the loins from aloe are c- glycosides. In monocotyledons, they are usually found 

only in the Liliaceae. Among dicotyledons they occur in the rubiaceae, Leguminosae, 

polygonaceae etc. They appear to be absent from bryophyte, pteridophyte and gymnosperms 

but occur in certain fungi and lichens [7]. The structure of a typical anthraquinone is shown in 

Figure 1c.  

Cardiac glycosides are a phytochemical consisting of a steroidal aglycone linked to one 

or more sugar molecules. The aglycones of cardiac glycosides can be divided into two chemical 

groups the cardenolides and bufadienolides, with the former group being the most implicated 

in cardioactivity. A glycoside is any compound in which sugar residue is linked to C-1 through 

oxygen, nitrogen, or Sulphur of another moiety; the later ones are known as N– or S–glycosides 

[15]. The word glycosides are usually referred to glycosides formed from sugars and hydroxyl 

compounds. Glycosides can exist in the α or β–configuration but natural glycosides are β- 

glycosides and are hydrolyzed by emulsion [15]. Digitalis glycosides decompose into a non-

sugar part (genin) and one or several sugars when hydrolyzed by enzymes dilute acids and 

alkalis or by boiling.  

Because of this instability of glycosides in the presence of enzymes or other hydrolyzing 

agents, the inherent difficulty of investigating such highly complex substances, the study of 

cardiac glycosides has presented many problems. They are used therapeutically to strengthen a 

weakened heart and thus allow it to function more efficiently. Therapeutic efficiency depends 

both on the structure of the genin and the type and number of sugar units to which it is attached. 

Most cardiac glycosides are toxic, and many have pharmacological activity, especially as their 

name implies, on the hearth. Many of the plants are known to contain cardiac or cardiotonic 

glycosides which have been used as arrow poisons [16].  

In plant cardiac glycosides appear to be confined to angiosperms. Cardenolides are more 

common and are particularly abundant in pcynaceae asdepiadaceae, but are also found in some 

liliaceae e.g., convallaria and spilanthes plant. Cardiac glycosides were reported to be effective 

against several DNA and RNA viral species such as influenza, human cytomegalovirus, herpes 

simplex virus, coronavirus, tick-borne encephalitis (TBE) virus and Ebola virus. Cardiac 

Glycosides were also reported to suppress the HIV-1 gene expression, viral protein translation 

and alter viral pre-mRNA splicing to inhibit the viral replication [17]. The chemical structure 

of a division of cardiac glycosides (cardenolides) is shown in Figure 1d. 

In Nigeria and Sri Lanka Spilanthes species is not only used against microorganisms, but 

also in treatment of several other diseases, including oral and throat-related conditions like 

toothache, tooth decay, tooth infections, sore throats, mouth ulcers, paralysis of the tongue, 

bleeding from gums, throat complaints, stomatitis, gingivitis (periodontal disease) etc. 
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Figure 1. Representative structures of (a) saponin, (b) tannin, (c) anthraquinone, and  

(d) cardiac glycoside. 

 

 

2.  MATERIALS AND METHODS 

2. 1. Chemicals/Reagents 

All the reagents, starting materials as well as solvents were purchased commercially and 

used without further purification. The plants material was collected from an uncompleted 

building in Akim by IBB street Calabar in June 2017. The entire shoot of Spilanthes Filicaulis 

was used. 

 

2. 2. Preparation of material 

The plant material was taken to the laboratory immediately after collection and washed 

with distilled water to remove the siliceous matter of which were present with the plant at the 

point of collection. It was chopped to tiny bits, then dried in the oven at temperature at 40-50 

°C for 2 h. The dried plants materials were ground in a grinder. 

 

2. 3. Extraction of material 

About 800g of the course powdered plant material was loaded into Soxhlet extractor and 

continuously extracted for about two hours first with methanol. The solvent used for extraction 

was recovered from the extract through distillation.  
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2. 4. Anti-microbial test 

The drug was first diluted by placing 1mg (1000 µg) in 5 ml of distilled water. Next a 1:9 

dilution was carried out to reduce its concentration to 100 µg/ml. Then a double dilution was 

carried out by placing 2 ml of 100 µg/ml dilution in the first tube while each of the other 5 tubes 

were served with 1ml each of the distilled water, later 1ml was transferred from tube 1 to tube 

2, 1 ml from tube 2 to tube 3, and 1 ml from tube 3 to 4, 4 to tube 5 and finally 1ml from tube 

5 to tube 6, giving concentrations of 100, 50, 25, 12.5, and 6.25 Ng/ml, respectively. 

Each transfer was followed by thorough and gentle shaking to allow for homogenous 

mixing of contents. Next, filter paper discs already prepared were suspended or soaked in each 

of the tubes and allowed to stay for 24-48 h, to enable the discs   to absorb the crude drug. At 

the end of this treatment the discs were brought out on trays and dried in the oven at 60 °C for 

10 min. After drying, they were brought out of the oven, into their respective sterile containers. 

The discs were then transferred into already prepared muller Hinton agar plates for the 

sensitivity test. 

 

2. 5. Cultivation of microbial isolate 

7.8 g of Mueller Hinton Agar powder were weighed using a digital weighing balance. 

Next, the agar was dissolved in 200 ml distilled water contained in a 500 ml flat bottom flask. 

The contents of the flask were shaken continuously for the agar to dissolve properly. 

Then the flask and its contents were further placed in a water bath to maintain at 100 °C 

for 30 minutes with rigorous shaking intermittently to enable the agar dissolve completely in 

the solution. Finally, the flask and its content were sterilized in the autoclave at 15 pounds per 

square inch (ppi) giving a temperature equivalence of 121 °C for 15 min. After sterilization, the 

flask was removed from the autoclave and allowed to stand for 30-45 min for the agar to cool. 

As the agar cooled, 12 (twelve) well labeled petri dishes were served with 20 ml each of 

the agar and the plates with their lids in place were allowed to cool further for 30 min to solidify. 

After solidification of the agar with the help of a sterile forceps, the already prepared whatsman 

filter paper discs were transferred to each of the agar plate according to how it was labeled and 

with consideration of the whatsman filter paper discs, and then incubated at room temperature 

for 1-5 days. At the end of incubation, the sensitivity test was carried out, checking the degree 

of clearance of the zone of inhibition, and then taken a measurement of it using a meter rule. 

 

2. 6. Susceptibility testing of the microbial isolates 

This was done using the agar disc diffusion method (Kirby Bouer method). In this 

method, previously sterilized petri-dishes were set out on the bench and the plates labeled 

accordingly with their respective microbial isolates. Next, 1 ml of each of the broth cultures of 

the four isolates was placed on the separate plates using four sterile pipettes. Mueller Hinton 

agar (already sterilized) and held at a temperature of 45-55 °C was poured into each of the plates 

and the plates shaken in a swirling manner for the contents of the petri-dishes to mix thoroughly. 

The plates were then allowed to stand at room temperature for 30-45 minutes to solidify. After 

solidification, filter paper discs carrying various concentration of the extract such as 100, 50, 

25, 12, and 6.25 µg/ml were transferred to appropriate locations on the agar plates with the help 

of sterile forceps. The plates were then incubated at 37 °C for 18-24 h. At the end of incubation, 

zones of inhibition or no inhibition (for resistant strains) were measured and recorded in 

millimeters. 
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2. 7. Broth dilution method (MIC/MBC) procedure 

Seven clean test tubes for each isolate were placed on the test tube rack and were clearly 

labeled (each representing its concentration) such as 100%, 50%, 25%, 12.5%, 6.25%, 3.13%, 

1.5% and or the equivalents (100, 50, 25, 12, 6.25, 3.13, and 1.5 µg/ml, respectively). Next, 

1ml of diluents (distilled water) was placed on each test tube 2 to 7 except the first tube which 

took 2 ml of stock solution of the drug. Then, 1ml of the stock solution of the drug was 

transferred from tube 1 to tube 2 (with the help of a sterile pipette) and then from tube 2 to tube 

3, 3 to tube 4, from tube 4 to tube 5, 5 to 6. 

Each transfer was followed by thorough shaking of each tube to allow the contents to mix 

well. Later, 4ml of peptone water (Mueller Hinton Broth) was placed in each of the test tubes 

and the tubes further shaken gently for their contents to mix well. Lastly, with the help of a 

clean pipette, 0.4ml of 24 hours-broth culture of the standard cultures to be used (E coli, 

Staphylococcus aureus, Streptococcus faecalis, and Aspergillus niger) was inoculated into the 

test tube and the test tube shaken gently.  

After the exercise the test tube was all sealed with sterile corks and subsequently 

incubated at 37 °C was carried out for 48 hours. At the end of incubation, the test tubes were 

observed for turbidity or clearance. The tube with the highest degree of clearance was taken as 

the mic (minimum inhibitory concentration) tube, while tubes with no clearance are taken as 

negative tubes (meaning that those dilutions or concentrations of the drug cannot inhibit the 

growth of the microorganism. 

 

2. 8. Anthelminthic test 

After collection of abomasums of goats, it was immediately brought to the laboratory. 

They were opened in a plastic bucket and the contents were washed in tap water. The process 

was repeated several times until the sediment became transparent. Then the adult Haemonchus 

contortus (worms) were collected with the help of a needle into four well labeled petri dishes 

according to various concentration i.e 1%, 5%, 10% and one petri dish containing purely 

phosphate buffer saline solution. In each of the concentration, that is 1%, 5%, 10%, a 200µg 

phosphate buffer saline (PBS) solution was added to the above concentration. 5 of the helmint 

was introduced into each of the petri dishes containing 1%, 5%, 10% concentration and the petri 

dish containing purely phosphate buffer saline (PBS) solution. Then 800 µg of extracts 

(Methanol) was added to the various concentration at room temperature. Following a 3 h 

treatment period at room temperature then non-motile (Dead) worms were counted. 

 

 

3.  RESULTS AND DISCUSSION 

 

Result of the susceptivity test carried out are presented on Table 2 and those of the 

minimum inhibitory and minimal bacteriocidal concentrations (MIC/MBC) are shown on Table 

3 and Table 4 shows result for anthehmintic test. 

Results obtained from the susceptibility test using four microbial isolates (Escherichia 

coli, Staphylococcus aureus, Aspergillus niger and Streptococcus feacalis) have shown that the 

drug has high antimicrobial potency against Escherichia coli as zones of inhibition ranges from 

7.7±mm (100 µg/ml), 7.7±mm (50 µg/ml), 8.7±mm (25 µg/ml), 9.3±mm (12.5 µg/ml), 6.0±mm 

(6.25 µg/ml) with a control of 13.03±mm, 34.0± mm, 9.0±mm and 20.0±mm respectively.  
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This result also showed that Staphylococcus aureus, Aspergillus niger and Sterptococcus 

feacalis are resistant to the drug as inhibition zones of 6.0 – 16.3 mm was recorded for these 

three isolates at drug concentration of 100, 50, 25, and 6.25 µg/ml.  

 

Table 2. Antimicrobial sensitivity test of Spilanthes falicaulis shoot. 

 

Isolate 
100 

µg/ml 

50 

µg /ml 

25 

µg /ml 

12.5 

µg /ml 

6.25 

µg/ml 
Control 

Escherichia coli 

 

Staphylococcus 

aureus 

 

Aspergilius 

niger 

7.7± mm 

 

8.0±mm 

 

 

8.4±mm 

 

7.7± mm 

 

9.0±mm 

 

 

7.7±mm 

8.7±mm 

 

6.0±mm 

 

 

8.7 ± mm 

9.3± mm 

 

6.3±mm 

 

 

7.0±mm 

6.0 ± mm 

 

6.7 ±mm 

 

 

6.0±mm 

13.0± mm 

 

34.0± mm 

 

 

9.0±mm 

 

Streptococcus 

feacalis 

 

15.0±mm 

 

13.0±mm 

 

16.3± mm 

 

16.7±mm 

 

14.7±mm 

 

20.0±mm 

       

 

 

Table 3. Minimal inhibitory concentration (MIC) and minimal bacterial or fungicidal 

concentration (MBC) of spilanthes filicaulis shoot. 

 

Isolates MIC (4 µg/ml) MBC (4 µg/ml) 

 

Escherichia coli 

 

3.13 

 

6.25 

 

Staphylococcus aureus 

 

25.0 

 

50.0 

 

Streptococcus feacalis 

 

1.57 

 

3.13 

 

Aspergillus niger 

 

3.13 

 

6.25 

 

 

 

The fact that the extract inhibits the growth of Escherichia coli, Staphylococcus aureus 

and Streptococcus faecalis at various concentrations (dilutions) means the extract can be used 

in the treatment of bacterial infections caused by these microbes. Since it also inhibits the 

growth of Aspergillus niger at various concentration (dilution), it means that the drug could 

serve as a sanitizing agent in the treatment or preservation of food, since this mould is often 

encounter in our daily lives, either in foods such as bread, cheese, fruits, vegetable, even in 

meat, fish, fish products etc. 
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However, the result of the minimum inhibitory concentration (MIC) and minimum 

bacteriacidal concentration (MBC) have revealed that the drug has broad spectrum effect 

against the four microbial isolates (Escherichia coli, Staphylococcus aureus, Aspergillus niger 

and Streptococcus feacalis). These have been evidently demonstrated in the values recorded for 

the four microbial isolates. For instance, minimum inhibitory concentration (MIC) recorded for 

Eschrichia coli was 3.13 µg/ml, while the minimum bactericidal concentration for the for the 

same organism is 6.25 µg/ml. In comparison with MIC record of Aspergillus Niger which has 

3.13 µg/ml and MBC which is 25 µg/ml.  Lastly the minimum inhibitory concentration of 

Streptococcus faecalis was 1.57 µg/ml and MBC was 3.13 µg/ml and the MIC for 

Staphylococcus aureus was recorded as 25.0 µg/ml and MBC to be 50.0 µg/ml.  

These results point to the fact that the efficacy of this drug may be determine by its 

medium of transport action across cell barriers. This is so because in the disc diffusion method 

used earlier, the ingredients of the drug may not have been absorbed efficiently by the whatsman 

filter paper discs, or even if they were so adsorbed their diffusion out of the discs to make 

effective contact with the fungi isolates may have been impeded by the medium or environment 

in which they grew. This certainly is not the case with the minimum inhibitory concentration 

(MIC)/minimum bacteriacidal concentration (MBC) tests carried out using broth medium 

(Mueller Hinton Broth). In these tests the microbacterial isolates had direct contact with the 

drug in the broth medium, hence the ability of the drug to reveal its intrinsic potency. 

Finally, it will be stated that this drug has great antimicrobial potency as evident in the 

results of the broth medium method of examination (MIC/MBC). As already stated earlier, the 

broth medium method appears to be a far more precise method in the determination of the work 

ability of this drug. This analysis is in agreement with the previous works [18-21] who found 

out that the activity of most antimicrobial drugs could be determined better using both medium 

methods. 

 

Table 4. Results for anthelmintic test. 

 

Concentration 
Total no. of a 

dult parasites 

No. of alive and 

dead parasites 

after 3 h 

No. of 

dead 

adult 

worms 

Dead parasite 

(%) 

Alive Dead 

1% 5 0 5 5 100% 

5% 5 0 5 5 100% 

10% 5 0 5 5 100% 

Control (PBS) Solution 5 4 1 1 20% 

 

 

The result obtained from the anthelmintic test shows that the drug has a high efficacy, at 

1%, concentration of the of the drug all the 5 adult worms died giving 100% (percent) of dead 

parasite, at 5% and 10% of the during concentration all the adult worm died giving a 100% of 

the dead parasite. And in the control petri-dish containing phosphate buffer saline (PBS) 

solution, only 1 died and 4 remain alive giving 20% of the dead parasite, this shows that the 

drug has high potency over Heamonchus contortus.  
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These finding could be compared with the study of [22] who recorded that the efficacy of 

methanol extract of Korolla leaves against G1 nematode were 100% and 80% at 10%, 5% and 

1% concentration respectively.  

 

 

4.  CONCLUSIONS 

 

From the result, it has been shown that Spilanthes filicaulies has high potancy, although 

the plants do not currently yield important drug in orthodox medicine, perhaps since more 

common and potent analgestic, purgative and anthelmintics are readily available from other 

plants in large quantities but Spilanthes filicaulies is still of high value with respect to its 

potency. The anthelmintic test using Spilanthes filicaulis also shows that the drug has a high 

efficacy over worms since it has a pernicious effect against the worms. It is recommended that 

more organisms should be tested to ascertain the efficacy of Spilanthes filicaulies to treatment. 

Spilanthes Filicaulis is also recommended to different parts of the world so that a comparison 

will be possibly made between the results obtained from those places. 
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