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Abstract 

Sphagneticola trilobata (L.) J.F. belongs to family Asteraceae. The presence of phytochemical compounds in the 

leaves of S. trilobata was evaluated using the standard procedure in methanol, acetone, ethanol and water 

extracts. Methanolic leaf extract of S. trilobata were analyzed for the presence of different volatile compounds by 

Gas chromatography-Mass spectroscopy (GC-MS) technique. There are about 14 different phytochemical 

constituents were identified through GC-MS analysis. The methanolic extract from S. trilobata leaves with the 

concentrations of 50, 75, and 100 µM were assessed for their effects against Staphylococcus aureus, 

Staphylococcus epidermidis, Vibrio cholera and Escherichia coli. Both gram positive and negative bacteria 

produced their zone of inhibition at moderate level against S. trilobata methanolic leaf extracts. 

* Corresponding Author: AVP. Karthikeyan  avpkarthi1974@gmail.com 
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Introduction 

Wedelia known officially by the scientific name, 

Sphagneticola trilobata (L.) J.F. Pruski, but still 

commonly referred by its former name Wedelia 

trilobata (L.) Hitchc is a member of the family 

Asteraceae (formerly Compositae). The genus 

Wedelia, named in honor of Georg Wolfgang Wedel 

(1645-1721), Professor of Botany at Jena, Germany, 

has about 70 species that they are growing in tropical 

and subtropical regions. W. trilobata is a very 

attractive plant because of its nearly constant and 

foliage blooming. It is a creeping, mat-

forming perennial herb. W. trilobata is widely spread 

in many tropical and subtropical regions and 

considered as a serious weed due to its fast growth 

rates. W. trilobata is an attractive source of many 

secondary metabolites (Zhang et al., 2004; Nie et al., 

2004; Dai et al., 2016; Mardina et al., 2020a). 

 

Traditionally, it is utilized by Indians for the 

treatment of back pain, muscle cramp, rheumatism, 

stubborn wounds, sores, swelling and arthritic pain, 

fever and malaria (Meena et al., 2011). More number 

pharmacological activities of S. trilobata offers have 

been reported such as antimicrobial, antioxidant, 

anti-inflammatory, wound healing, anthelmintic and 

anticancer (Balekar et al., 2012; Shanmuganathan 

and Karthikeyan, 2016; Buddhakala and Talubmook, 

2020; Widiyowati et al., 2020; Teo et al., 2021; 

Mardina et al., 2020b). In the Caribbean and Central 

America the aerial parts of this plant are used in 

traditional medicine against bronchitis, colds, 

abdominal pains, dysmenorrheal, and even as a 

fertility enhancer. In the village medicine, it is 

employed to treat back pain, muscle cramps, 

rheumatism, stubborn wounds, sores and swellings, 

and arthritic painful joint (Coe and Anderson, 1996; 

Mardina et al., 2020c; Husain and Kumar, 2017). 

Therefore, the present study, aimed at to identify the 

preliminary phytochemicals components, biological 

and antibacterial activity of S. trilobata.  

 
Materials and methods 

Sample collection  

The plant of S. trilobata was collected from Jawadhu 

hills located at Thiruvannamalai District, Tamil Nadu, 

India. The samples were washed thoroughly in running 

tap water to remove soil particles and adhered debris 

and finally washed with sterile distilled water. 

 

Preparation of extracts 

The leaf was shadow dried and it was made as a 

powder using electrical blender. Dried leaves powder 

were subjected to the solvent like methanol, ethanol, 

acetone and water for the bioactive active components 

extraction. About 5g of leaf powder were immersed in 

various solvent and after an hour and then it was kept 

for shaker on 3 days. Then it was filtered by using 

Whatman No.1 filter paper (Muhammad Tayyab and 

Durre Shahwar, 2015; Mooza Al-Owaisi, et al., 

2014).This extract was used for the preliminary 

phytochemical (Harborne, 1998) and GC-MS analysis 

and to study the antibacterial activity. 

 

Phytochemical analysis  

For the phytochemical screening four different leaf 

extracts of S. trilobata samples were used, we follow 

the standard procedure given by Trease and Evans 

(1989) and Harborne (1998).  

 
Test for Alkaloids (Wagner's reagent) 

A fraction of extract was treated with 3-5drops of 

Wagner's reagent (1.27g of iodine and 2g of potassium 

iodide in 100ml of water) and observed for the formation 

of reddish brown precipitate (or colouration) which 

indicates the presence of alkaloids (Table 1). 

 
Test for Flavonoids (Alkaline reagent test)   

2ml of extracts was treated with few drops of 20% 

sodium hydroxide solution. Formation of intense 

yellow colour, which becomes colourless on addition 

of dilute hydrochloric acid, indicates the presence of 

Flavonoids (Table 1). 

 
Test for Saponins (Foam Test)  

Test solution was mixed with water and shaken and 

observed that the formation of froth, which should be 

stable for 15 minutes. This indicates the presence of 

Saponins (Table 1). 

 
Test for Terpenoids (Salkowki's test) 

1ml of chloroform was added to 2ml of each extract 

followed by a few drops of concentrated sulphuric acid a 
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reddish brown precipitate produced immediately 

indicated the presence of Terpenoids (Table 1). 

 

Test for Steroids (Liebermann Burchard test) 

Crude extract was mixed with few drops of acetic 

anhydride boiled and cooled. Concentrated sulphuric 

acid was then added from the sides of the test tube and 

observed for the formation of a browning at the junction 

of two layers. Formation of green coloration of the upper 

layer indicates the presence of Steroids (Table 1). 

 

Test for Glycosides (Keller Killiani Test) 

Test solution was treated with few drops of glacial acetic 

acid and Ferric chloride solution and mixed. Concentrated 

sulphuric acid was added, and observed for the formation 

of two layers. Lower reddish brown layer and upper acetic 

acid layer which turns bluish green would indicate a 

positive test for glycosides (Table 1). 

 

Test for Tannins (Braymer's test) 

2ml of extract was treated with 10% alcoholic ferric 

chloride solution. Formation of blue or greenish colour 

solution shows the presence of Tannins (Table 1). 

 

Test for Quinones 

A Small amount of extract was treated with 

concentrated HCL and observed for the formation of 

yellow precipitate or colouration (Table 1). 

 

Test for reducing sugars (Benedict’s test)  

The extracts were treated with benedict’s reagent and 

heated on a water bath. Formation of an orange red 

precipitate indicates the presence of reducing sugar 

(Table 1). 

 

Test for phenols (Ferric chloride test) 

To the 1ml of solvent extracts, 3ml of distilled H2O 

was added. To this, a few drops of neutral 5% FeCl3 

solution was added. Formation of a dark green colour 

indicated the presence of phenolics (Table 1). 

 

Identification of bioactive constituents by GC-MS 

GC-MS analysis of the methanolic leaf extract of the 

plant was done using a Shimadzu (GCMS-QP2020) 

model. The oven temperature is maintained at 220ºC 

at a rate of 6ºC/min; the carrier gas with a waft price 

of one ml/min. The cut up sampling technique 

changed into used to inject the pattern inside the 

ratio of 1:10. The molecular weight, name, chemical 

structure and molecular system of the additives have 

been tabulated in Table 2 and Fig. 1.  

 

Table 1. Preliminary phytochemical constituents 

present in various solvent of leaf extracts of the S. 

trilobata. 

SN Phytoconstituents MethanolAcetoneEthanolWater

1 Alkaloids +++ ++ ++ + 
2 Flavonoids +++ + ++ + 
3 Saponins +++ - ++ - 
4 Triterpenoids ++ + + + 
5 Steroids ++ ++ ++ + 
6 Glycosides + + ++ + 
7 Tannins ++ + ++ + 
8 Quinones ++ + + - 
9 Reducing sugar + - + - 
10 Phenol ++ ++ ++ + 

 

Table 2. Phytochemical components identified in the 

methanol leaf extracts of S. trilobata through GC-MS. 

SN 
Retention 

time 
(min) 

Compound Name 
Peak 
area 
(%) 

Molecular 
weight 

Molecular 
formula 

1 4.316 1-Dodecene 3.45 140.266 C10H20 
2 7.471 1-Tetradecanol 14.41 214.393 C14H30O 

3 9.357 
2,4-Ditert-
Butylphenyl 

3.59 646.9 C42H63O3P 

4 10.799 Tetradecanol 10.33 214.393 C14H30O 
5 13.943 1-Heptadecene 5.29 238.45 C17H34 
6 14.577 Neophytadiene 8.86 278.5 C20H38 
7 15.201 6-Octen-1-Oil 2.42 128.21 C8H16O 

8 16.239 
1,2-
Benzenedicarboxyl 

6.70 166.14 C8H6O4 

9 16.826 1-Heptadecene 3.88 238.45 C17H34 
10 17.154 Phenanthrene 5.99 178.23 C14H10 
11 26.475 Squalene 6.51 410.73 C₃₀H₅₀ 
12 28.349 Octadecamethyl- 3.94 667.4 C18H54O9Si9

13 29.396 Beta. -Amyrin 7.70 144.17 C10H8O 
14 29.612 Cyclononasiloxane 16.92 414.90 C18H54O9Si9

 

 

Fig. 1. GC-MS spectrum of methanolic leaf extracts of 

S. trilobata. 
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Antibacterial activity 

To assess the antibacterial activities of S. trilobata, 

disc diffusion method was adopted given by Bauer et 

al., (1966). Cultures of Staphylococcus aureus, 

Staphylococcus epidermidis, Vibrio cholera and 

Escherichia coli were used to lawn Muller Hinton 

agar plates evenly using a sterile swab.  

 

Bacterial cultures are procured from MTTC, 

Chandigarh. The discs which had been impregnated 

with a series of plant extracts were placed on the 

Mueller Hinton agar surface. Each petridish contains 

one positive control, which is a standard commercial 

antibiotic disc (i.e. Ampicillin), one negative control 

(i.e. DMSO) and three treated discs. 50μM, 75μM and 

100μM of concentration of the extract were 

introduced into the disc using sterile pipettes. 

Similarly, 100μM of amphicilin and DMSO was 

added in each disc separately. The plate was 

incubated at 37°C for 18 to 24 hours depending on the 

species of bacteria used in the test. After the 

incubation, the plates were examined for the 

inhibition zone. The inhibition zone was measured 

and tabulated in table 4. 

 

Results and discussion 

Phytochemical analysis 

The presences of phytochemical compounds inside 

the leaves of S. Trilobata had been evaluated in 

methanol, acetone, ethanol and water extracts. Result 

obtained for qualitative screening of phytochemical 

leaf extracts of S. Trilobata are presented in table 1.  

 

The consequences of methanol and ethanol leaf 

extracts confirmed that the presence of all 10 

phytochemicals which includes steroids, flavonoids, 

triterpinoids, alkaloids, phenolic compounds, 

saponin, tannins, decreasing sugar and quinones. In 

acetone extract, presence of 8 out of 10 

phytochemicals screened which include steroids, 

triterpinoids, alkaloids, tannins, phenolic 

compounds, sugars, quinones and saponins and there 

is no supply of lowering sugars and saponins, whereas 

in water extract lowering sugar, quinones and 

saponins are absent. A similar result was also 

observed by Misra et al., 2011. 

The phytochemical materials of this plant contribute 

to the whole antioxidant defense machine of the 

human body, and those secondary metabolites mixed 

with vitamins, combat free radicals, and for that 

reason they provide safety against dreadful diseases 

and early ageing. Flavonoids function a health 

promoting compound in antiinflammatory, 

oestrogenic, enzyme inhibition, antimicrobial, 

antiallergic, antioxidant, vascular and cytotoxic 

antitumour activities (Oliver-Bever, 1986; Block et al., 

1998; Harborne and Williams, 2000; Havsteen, 

2002; Shanmugam et al., 2011). Phenols were present 

in all extracts. Phenols have been found to be of great 

importance as they protect the human body from the 

oxidative stress, which cause many diseases, including 

cancer, cardiovascular and age related diseases 

(Robards et al., 1999). Tannins have usual considerable 

attention in the field of nutrition, health and medicine, 

due to their antioxidant, antimicrobial and 

antiinflammatory properties (Santos-Buelga and 

Scalbert, 2000; Prasanth and Lakshmana, 2018; 

Sunita kanikaram et al., 2018). Among the four solvent 

extracts, it was clear that the methanol solvent was 

most suitable for various phytochemical extractions 

present in S. trilobata. Thus, the phytochemicals 

present in S. trilobata indicates its ability as a source of 

principles that may supply novel medicine. 

 

GC-MS Analysis 

Methanolic extract of S. trilobata had been analyzed 

for the presence of various volatile compounds by 

means of fuel chromatography-Mass spectroscopy 

(GC-MS) technique. GC and MS walking time had been 

40 minutes. The GC-MS chromatogram of the take a 

look at plant is provided in Fig.1. The energetic 

concepts with their retention time (RT), molecular 

method, molecular weight (MW) and top area are 

supplied in table 2. Retention indexes (RI) of the 

compounds have been determined by comparing their 

retention times of a chain and identification of each 

component changed into confirmed by using 

assessment of its retention index with statistics in the 

literature. The compound prediction is primarily based 

on Dr. Duke's Phytochemical and Ethnobotanical 

Databases by way of Dr. Jim Duke of the agricultural 

studies carrier/USDA. 
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Interpretation of Mass-Spectrum become done by 

means of the use of the database of countrywide institute 

trendy and era (NIST) having more than 62,000 

patterns. The spectrum of the unknown additives 

became as compared with the spectrum of recognized 

components which was saved within the NIST library. 

There are about 14 unique phytochemical materials had 

been diagnosed via GC-MS analysis. The most prevailing 

major compounds of methanol extracts were 1- 

Tetradecanol (14.41 %), Tetradecanol (10.33 %), 2,4-

Ditert-Butylphenyl (3.59 %), 1-Heptadecene (5.29%), 

Neophytadiene (8.86%),6-Octen-1-Oil (2.42%), 1-

Heptadecene (3.88%), Phenantherne (5.99%), Squalene 

(6.51%), Octadecamethyl-(3.94%), Beta-Amyrin 

(7.70%), Cyclononasiloxane (16.92%). Many other 

compounds also detected in minor amounts in the leaf 

sample and the volatile oil were isolated by hydro 

distillation method from aerial parts of S. trilobata by Li 

et al., 2012 and Verma et al., 2014. However, there may 

be variation in the chemical composition based on 

topography. The biological activities of the 

phytochemical components are listed in Table 3.  

 

Table 3. Biological activities of the identified compound present in the methanol leaf extracts of S. trilobata. 

SN 
Retention time 

(min) 
Compound Name Nature of the compound Biological activity 

1 4.316 1-Dodecene Alkane Antibacterial, Antifungal 
2 7.471 1-Tetradecanol Saturated fatty alcohol Antibacterial, Anti-inflammatory 
3 9.357 2,4-Ditert-Butylphenyl Phenol Antioxidative, anticancer 

4 10.799 Tetradecanol 
Myristic acid common 
saturated fatty acids. 

Antioxidant, antifungal activity. Correlated 
with higher cholesterol level 

5 13.943 1-Heptadecene Alkene Antimicrobial, antioxidant 

6 14.577 Neophytadiene Terpenes 

Antifungal, antioxidant, antipyretic, anti-
inflammatory, analgesic and 
antimicrobial. Steroids, essential oils and 
presence of vitamin A. 

7 15.201 6-Octen-1-Oil 
Natural acyclic mono 
terpenoid 

Used in perfumes, insect repellent and 
mite attractant, raw material for 
production of rose oxide, antibacterial, 
antifungal 

8 16.239 1,2-Benzenedicarboxyl Plasticizer compound Antimicrobial, antifouling 
9 16.826 1-Heptadecene Alkene Antimicrobial, antioxidant 

10 17.154 Phenanthrene Aromatic hydrocarbon 

Cytotoxity, antimicrobial, spasmolytic, 
anti-inflammatory, anti-platelet 
aggregation, anti-allergic , anticancer and 
phyto toxicity 

11 26.475 Squalene Triterpene 

Antioxidative, antibacterial, pesticide, 
antitumor, anti-inflammatory, 
chemoprotective stimulate immune 
system, antiaging. 

12 28.349 Octadeca methyl- 
Octodeca methyl 
cyclononasiloxane 

Antioxidant, antibacterial 

13 29.396 β -Amyrin Triterpenoids Antioxidant, antimicrobial 

14 29.612 Cyclononasiloxane 
Octodeca methyl 
cyclononasiloxane 

Antioxidant, antibacterial 

 

Anti-bacterial activity 

The methanolic leaf extract of S. trilobata was 

screened for antibacterial activity by disc diffusion 

method against Staphylococcus aureus, 

Staphylococcus epidermidis, Vibrio cholera and 

Escherichia coli was presented in Table 4. The zone of 

inhibition of Staphylococcus aureus against 50μM, 

75μM and 100μM of methanolic leaf extract of S. 

trilobata were showed in Table 4. The maximum zone 

of inhibition was produced 10.73±0.24 mm and it was 

observed in 100μM and the least zone of inhibition 

was observed 25μM that is 9.80±0.26 mm. Similarly, 

the maximum zone inhibition produced by 

Staphylococcus epidermidis was 13.23±1.02 mm and 

it was observed in 75μM and the least zone of 

inhibition was observed in 25μM that is 11.53±0.14 

mm. While in Vibrio cholerae the maximum zone of 

inhibition was produced 12.13±0.21 mm and it was 

observed in 75μM and the least zone of inhibition was 

observed 25μM that is 10.83±0.23 mm. 
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The maximum zone of inhibition was produced by 

Escherichia coli was 16.46±0.34 mm and it was 

observed in 100μM and the least zone of inhibition 

was observed 25μM that is 11.83±0.23 mm. The 

methanolic leaf extract of S. trilobata inhibited the 

growth of all tested pathogenic bacteria. Large zone of 

inhibition of about 16.46 mm was observed against E. 

coli. A similar result was also observed by Chethan et 

al., 2012 in methanolic leaf extract of S. trilobata. The 

leaves extracts depicted the best potentiating effect at 

100 µM with inhibitory zones of 16.46 and 11.83 mm 

for E. coli and S. epidermidis, respectively (Table 4). 

These results were close to inhibition zones of 

commercial antibiotic (ampicillin) at the 

concentration of 100 µM. The activity against E. 

coli and S. epidermidis may be caused by the 

presence of bioactive compounds, which can be 

enhanced through purification (Taddei and Rosas-

Romero, 1999; Govindappa et al., 2011a,b; Toppo et 

al., 2013; Wendels and Avérous, 2021). 

 

Table 4. Zone of inhibition of S. trilobata methanolic leaf extracts against different microorganisms. 

Bacteria 
Zone of inhibition (mm) Positive 

(control) 

Negative 

(control) 50 µM 75 µM 100 µM 

Staphylococcus aureus 9.80±0.26b 10.03±0.18ab 10.73±0.24a ------ ------ 

Staphylococcus epidermidis 11.53±0.14a 13.26±1.02a 11.83±0.37a 10.72±0.46a ------ 

Vibrio cholerae 10.76±0.91ab 12.13±0.21a 11.06±0.39ab 11.70±0.46b ------ 

E. coli 11.63±0.23c 15.53±0.14a 16.46±0.34a 17.29±0.44ab ------ 

 

Conclusion 

The present study was concluded that the tannin, 

alkaloids, saponins, flavonoids, phenolic, 

triterpenoids constitute major classes of 

phytoconstituents of this plant. The plant contains a 

wide range of phytochemical substances and they 

credited with various pharmacological properties. 

Among the four different solvent used, methanol 

solvent was the most suitable for various 

phytochemical extractions present in S. trilobata. The 

components identified from the methanolic leaf 

extract of S. trlobata through GC-MS analysis are 

having more biological activity. Similar reports also 

observed by Darah et al., 2013. One of the 

phytochemical components present in the methanolic 

leaf extract of S. trilobata was Squalene (6.51%), now 

the researchers plan to use natural oil called squalene 

to help develop their COVID 19 vaccine. Thus 

preliminary phytochemical analysis revealed that the 

presence of various chemical constituents which 

possess a broad spectrum of biological activity. Hence 

the plant could be used as an effective drug in the 

management of various diseases. 

 

The methanolic leaf extracts showed 10.73±0.2, 

11.83±0.37, 11.06±0.39, 16.46±0.34 mm zone of 

inhibition against Staphylococcus aureus, S. 

epidermidis, Vibrio cholera and E. coli respectively in 

100 µM concentrations. The leaves extracts of S. 

trilobata also possess the best effect at 100µM 

concentration with inhibitory zones of 16.46 and 11.63 

mm for E. coli and S. epidermidis respectively. These 

results were close to inhibition zones of commercial 

antibiotic of ampicillin at the concentration of 100 

µM. The finding in this study has given the strong 

basic foundation for further purification and 

structural analysis of the fractions of methanolic 

leaves extracts. 
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