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Abstract 
Tridax procumbens Linn. is renowned for its traditional use as ayurveda in folk medicine all over the 
world. In this study, the plant was screened to ascertain its bioactive compounds and to determine the 
antimicrobial activity against different pathogenic microorganisms. Methanolic extract of the leaves of T. 
procumbens L. was examined at different concentrations on both bacteria and fungi by disc diffusion 
method and agar well diffusion method. Both gram positive and negative bacteria including E. coli, V. 
cholera, B. subtilis, B. cereus and S. aureus showed sensitivity to 250 µg/ml and 500 µg/ml plant extract 
except Salmonella typhi was resistant to both concentrations. Their zone of inhibition was within 8-
14mm range in diameter for both concentrations. Several fungal species including C. albicans, A. niger 
and A. fumigatus were also tested for its susceptibility to methanol extract and showed significant value 
within the range of 9-15mm zone of inhibition with great potency against C. albicans. MIC and MFC 
was also determined at different concentrations to evaluate the efficacy of methanol extract. The findings 
of current study suggested that T. procumbens L. can be used as a potential source of alternative drugs in 
present days to combat the drug resistance phenomenon of different microorganisms. 
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1. Introduction 
Nature is enriched with uncountable number of medicinal resources. Long before the existence 
of medical facilities, plant extracts were being used for human well-being to prevent 
themselves from various chronic and infectious diseases [1]. World health organization 
mentioned that about 80% of world population inextricably relies on traditional herbal 
medicine for their incipient healthcare settings [2, 3]. The new era of drug development process 
is searching for some natural compounds which have great medicinal value with zero side 
effects. Due to frequent use of synthetic drugs most of the bacteria are getting resistant to 
current drugs and making a potential future threat [4]. Currently more than 30 percent of plant 
materials are using as a source of modern drug [3].  
Tridax procumbens L. is a common weed (12-24cm in length) found all over the world 
commonly known as Bhringraj in India and Coat buttons in English. The plant had its 
paradoxical use against malaria, hemorrhage, diarrhea, stomach ache, parasitic infection, liver 
disorder and inflammation [5-11]. Although, the plant is well studied but the current study was 
conducted repeatedly as geographical regions and environment may part critical role in plant 
growth and the structure of their phytochemicals. Inspiring from previous studies on in-vitro 
antibacterial and antifungal efficacy of different medicinal plants, the present study was 
designed with the methanolic extract of T. procumbens L to determine its potentiality against 
different pathogenic microorganisms [12-14]. In this study different phytochemical ingredients 
were screened to observe its chemical nature. In addition, antibacterial and antifungal study 
was obtained against Escherichia coli, Vibrio cholera, Salmonella typhi, Staphylococcus 
aureus, Bacillus subtilis, Bacillus cereus, Candida albicans, Aspergillus niger and Aspergillus 
fumigatus. by disc diffusion, agar well diffusion, MIC and MFC methods and compared with 
commercially available antibiotic discs. 
 
2. Methods and Materials 
2.1 Collection of plant material 
Tridax procumbens L. were selected and collected from Jessore University of Science and 
Technology (JUST), Bangladesh premises. The herb was identified and authenticated by 
Department of Botany, University of Rajshahi. Leaves, flowers and stems were separated and 
washed properly. 
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Further shade dried and grinded the leaves and flowers by 
mechanical grinder to form coarse powder. After grinding the 
powdered material was stored in an air tight container in cool, 
dry and dark place. 
 
2.2 Extraction of leaf extract 
150gm Dried powder leaf materials were taken in a 1000ml 
sterile Erlenmeyer flask and soaked with 400ml methanol 
properly. Then the mixture was accompanied with regular 
shaking and stirring for subsequent incubation period. After 
10 days the leaf extract was separated from debris materials 
by filtration with sterile cotton plug. The residue was again 
soaked in 250 ml methanol for four days and filtrated for 
remaining extraction. The filtrate was then subjected to 
evaporation by using rotary evaporator. Then the crude extract 
was stored in an air tight container at 4 0C. The total yield of 
the crude methanol extract was 2.97% of dried plant 
materials. 
 
2.3 Phytochemical analysis of plant materials 
Standard protocols were used for the qualitative screening of 
phytochemical ingredients of methanol and ethanol extract. 
The presence of chemicals including Alkaloid, Flavonoid, 
Glycocides, Protein, Saponin, Steroid, Terpenoids and Tannin 
were tested according to standard method and confirmed [15]. 
 
2.4 Preparation of bacterial culture 
Six bacterial strains (three gram positive and three gram 
negative) including Escherichia coli, Vibrio cholerae, 
Salmonella typhi, Bacillus cereus, Bacillus subtilis and 
Staphylococcus aureus were obtained from stock culture in 
Department of Microbiology, Jessore University of Science 
and technology, Bangladesh. At first bacterial isolates were 
revived in nutrient broth (OXOID, UK) at 37 0C for 24 hours, 
then transferred into nutrient agar medium(OXOID, UK) and 
incubated at 37 0C for 24 hours. 
 
2.5 Preparation of fungal culture 
Three pathogenically important fungus including Aspergillus 
flavus, Aspergillus fumigatus and Candida albicans were 
taken from stock culture in Department of Microbiology, 
Jessore University of Science and Technology. They were 
first revived in potato dextrose broth (OXOID, UK) at 28 0C 
for 3 days and further transferred in potato dextrose agar 
(OXOID, UK) and incubated at 28 0C for 7 days. The fungal 
spores from mother culture was collected using sterile 
distilled water. 1ml spore solution was added in 9ml distilled 
water and serially diluted from 10-1 to 10-6. Testing plate was 
prepated form 10-4 dilution. 
 
2.6 Preparation of disc for antimicrobial assay 
For determining antimicrobial activity of methanol extract of 
Tridax procumbens L, commercially available blank discs 
(6mm) were used. Discs were separated in two groups. One 
group contains 250µg/ml and another group contains 
500µg/ml. Extract impregnated discs were stored at 4 0C for 
determination of disc diffusion assay. 
 
2.7 Determination of antibacterial activity 
Antimicrobial activity was performed by disc diffusion assay 
[16]. Tested bacterial cultures were swabbed over Mueller 
hinton agar media with sterile cotton bud and then two 
concentrated (500µg/ml and 250µg/ml) discs of plant extract 
were placed there. Ciprofloxacin 5 µg were used as standard 

and only methanol impregnated discs were used as negative 
control. 
 
2.8 Determination of minimum inhibitory concentration 
(MIC) 
The MIC of the extracted material was determined by two 
fold dilution method. Subjected bacterial strains were grown 
in Mueller Hinton (MH) broth (OXOID, UK) until it reaches 
to the exponential phase containing turbidity at A560 of 0.8 
which represents 3×108 CFU/ml. Tridax procumbens L 
extract of different dilutions were prepared to give 
concentrations 20,10, 5, 2.5, 1.25, 0.625 and 0.312 mg/ml 
respectively. After that 0.5 ml extract of each concentration 
was added into separate test tubes containing 0.5ml MH broth 
with bacterial suspension at a final concentration 1ml in each 
tube and incubated at 37 0C for 24 hours. As negative control 
7% 0.5 ml methanol was added with 0.5ml bacteria-broth 
solution. After proper incubation, 100µl of culture from each 
tube was transferred and spreaded over nutrient agar plate and 
incubated at 37 0C overnight for bacterial count.  
 
2.9 Determination of antifungal activity by agar well 
diffusion method 
Solidified potato dextrose agar plates were taken and spreaded 
with 100µl spores of tested fungi. In each plate 2 wells were 
prepared with sterile cork-borer and filled with 100 µl of 
250µg/ml and 500µg/ml plant extract. Fluconazole discs were 
placed to another trident as standard. Plates were incubated at 
28 0C for 4-5 days. 
 
2.10 Determination of minimum fungicidal concentration 
(MFC) 
Antifungal activity of Tridax procumbens L extract was also 
tested by minimum fungicidal concentration (MFC) assay. 
MFC was done by agar dilution method. Different 
concentrations of leaf extract including 50, 100, 150, 200, 
250, 300, 350, 400, 450 and 500 µg/ml were used. Using 
sterile screw capped test tube, 9ml PDA and 1 ml extract of 
different concentration was mixed and cooled. After 
solidification 2µl of spore of three fungi were transferred by 
sterile micropipette. Tube sets were incubated at 28 0C for 4 
days. 
 
3. Result 
3.1 Results of phytochemical screening 
After phytochemical test of Tridax procumbens L leaves 
methanol extract, the presence of alkaloids, flavonoids, 
glycocides, proteins, steroids and terpenoids were confirmed 
by visible observation of color change and chemical state 
change (Table 1). 
 
Table 1: Determination of phyto-constituents of Tridax procumbens 

L. extract. 
 

Phyto-constituents Methanol extract 
Alkaloid + 

Flavonoid + 
Glycocides + 

Protein + 
Saponin - 
Steroid + 

Terpenoids + 
Tannin - 
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3.2 Determination of antimicrobial activity 
Methanolic extract of Tridax procumbens L showed a wide 
range of antimicrobial activity against E.coli, Vibrio cholera 
and Bacillus subtilis at the concentration of 500µg/ml whereas 
at 250 µg/ml concentration most bacteria showed resistance 
except B. cereus. On the other hand Salmonella typhi was 
totally resistant to both concentrations of the plant extract 
(Figure 1). Range of the zone of inhibition was within 8-

14mm (Table 2). In case of fungus, every tested strains 
including Aspergillus niger, Aspergillus fumigatus and 
Candida albicans showd susceptibility to tested plant at both 
250 and 500 µg/ml concentration. Fungal range of inhibition 
was within 9-15mm in diameter (Table 3). Among three fungi 
Aspergillus niger and Candida albicans showed highest 
susceptibility to the extracted material (Figure 2). 

 
Table 2: Disc diffusion assay of different bacteria. 

 

Bacterial species 
Zone of inhibition in diameter (mm) 

Met. Extract 
250 µg/ml 

Met. Extract 
500 µg/ml 

Positive Control 
Cip. 5µg 

Negative control 
(methanol) 

E. coli - 14 27 0 
Vibrio cholera - 11 26 0 

Staphylococcus aureus - 9 19 0 
Salmonella typhi - - 30 0 
Bacillus cereus - 8 25 0 
Bacillus subtilis 8 10 27 0 

 

 
 

Fig 1: Zone of inhibition of methanolic extract of T. procumbens L. against different bacteria. 
 

Table 3: Determination of anti-fungal activity by agar well diffusion method. 
 

Fungal species 
Zone of inhibition in diameter (mm) 

Met. extract 
250 µg/ml 

Met. Extract 
500 µg/ml 

Positive Control 
Fluconazole 

Negative control 
(Methanol) 

Aspergillus niger 12 15 23 0 
Aspergillus fumigatus 09 14 22 0 

Candida albicans 11 15 24 0 
 

 
 

Fig 2: Zone of inhibition of different methanolic extract of T. procumbens L. against different fungi. 
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3.3 Determination of MIC and MFC 
Minimum inhibitory concentration and Minimum fungicidal 
concentration is defined as the growth of microorganisms 
inhibited at the lowest concentration of plant extract used. In 
MIC test all types of bacteria were inhibited at the 
concentration 10-20mg/ml concentration of Tridax 
procumbens methanol extract except Salmonella typhi which 
was able to survive at 10mg/ml concentration (Table 4). On 

the other hand the MIC value of E. coli, Staphylococcus 
aureus and Bacillus subtilis was within the range of 5-
20mg/ml concentration. In case of MFC, growth inhibition of 
Candida albicans and Aspergillus niger starts at 200 µg/ml 
and 250 µg/ml concentration of T. procumbens extract, so, 
their MFC ranges were within 200-250 µg/ml whereas the 
MFC of Aspergillus fumigatus was at 400 µg/ml (Table 5). 
 

 
Table 4: Minimum inhibitory concentration of the methanolic extract of different bacteria. 

 

Bacterial Isolates (Number of 
colony) 

Minimum inhibitory concentration (MIC) 
Concentration of methanol extract (mg/ml) 

20 10 5 2.5 1.25 0.625 0.312 
E. coli 0 0 0 13 27 74 131 

Vibrio cholera 0 0 4 10 36 89 147 
Staphylococcus aureus 0 0 0 06 22 68 112 

Salmonella typhi 0 2 7 22 49 71 124 
Bacillus cereus 0 0 0 07 38 92 157 
Bacillus subtilis 0 0 2 11 41 113 187 

Table 5: Minimum fungicidal concentration (MFC) of the methanolic extract of different fungus. 
 

Fungal species 
Concentration of leaf extract(µg/ml) 

50 100 150 200 250 300 350 400 450 500 Negative control 
Aspergillus niger - - - - + - + + + + - 

Aspergillus fumigatus - - - - - - - + + + - 
Candida albicans - - - + + + + + + + - 

(-) denotes no inhibition by plant extract; (+) denotes growth inhibition by plant extract. 
 

4. Discussion 
In present days, the therapeutic value of medicinal plant is 
increasing at significant rate for developing new drugs and 
combatting emerging diseases. Drug developers are targeting 
new sources of active materials to cope up with multi drug 
resistance (MDR) of different microorganisms. Tridax 
procumbens L. was targeted in this study as it is widely 
spreaded as a common weed in Indian subcontinent as well as 
all over the world [17]. Bioactive compounds of the methanolic 
extract of T. procumbens L. were tested as they have front 
role in halting bacterial and fungal growth, preventing 
infection of human body and many other uses medically [13, 

22]. There are also a lot of evidences that alkaloids, flavonoids 
and tannin compounds have great impact on antimicrobial 
potentiality. In this experiment the leaves extract showed 
great potency against E.coli, Vibrio cholera, Staphylococcus 
aureus, Bacillus subtilis, Candida albicans and Aspergillus 
flavus. In case of Salmonella typhi, the resistance pattern to 
the extract was severe and it may be due to presence of their 
active compound blocker gene or their outer LPS layer which 
inhibits the hydrophobic essential oils to enter into the cell 
wall. In previous study the T. procumbens L. extract showed 
antiplasmodial and antileishmanial activity [18-22] But, we have 
tested only antimicrobial activity as it is the prime concern for 
MDR in today’s world. In our study, the MIC value of E.coli, 
S. aureus and B subtilis. has showed vibrant significance. 
From this finding it can be predicted that the methanolic 
extract can inhibit gram positive bacteria properly comparing 
to the gram negative S. typhi. By observing MFC value it was 
also surprising that medically important opportunistic fungi 
Candida albicans showed great sensitivity on methanolic 
extract of T. procumbens L. suggesting ayurvedic use against 
candida infection mainly occurs in diabetic patient. Moreover, 
comparing to ciprofloxacin (5 µg) for bacteria and 
Fluconazole for fungi it can be assumed that the zone of 
inhibition (ranges from 8-15mm) of tested extract showed 

satisfactory result against both microorganisms. So, T. 
procumbens L. can be used undoubtedly as a potential source 
for drug development in future.  
 
5. Conclusion 
The findings of current study literally describe the 
antimicrobial potentiality of active bio-ingredients present in 
the methanolic extract of T.procumbens L. The extract 
validates the primitive use of the plant as a curative medicine 
in many diseases. Further immune-toxicological and in-vivo 
studies are needed with model animal to validate the stability 
and dose of the phytochemicals to design drugs against 
bacterial and fungal infection. 
 
6. Acknowledgement 
Authors are grateful to the Department of Microbiology, 
Jessore University of Science and Technology for supporting 
the research work and providing instrumental facilities to 
complete the work flawlessly.  
 
7. References 
1. Diallo D, Hveem B. An Ethno Botanical Survey of 

Herbal Drugs of Gourma District, Mali. Pharm Biol. 
1999; 37:80-91. 

2. Manjamalai A, Varghese SS, Haridas A, Grace VMB. 
Antifungal, Anti-Inflamatory and Gc – Ms Analysis for 
Bioactive Molecules of Tridax Procumbens L. Leaf. 
Asian Journal of Pharmaceutical and Clinical Research. 
2012; 5:139-145. 

3. Santos PRV, Oliveira ACX, Tomassini TCB. Control 
Microbiogicode Productos Fitoterapicos. Rev. Farm. 
Bioquim. 1995; 31:35-38. 

4. Schinor EC, Salvador MJ, Ito IY, Dias DA. Evaluation of 
the Antimicrobial Activity of Crude Extracts and Isolated 
Constituents from Chresta Scapigera. Brazilian J 
Microbiol. 2007; 38:145-149. 



 

~ 46 ~ 

Journal of Pharmacognosy and Phytochemistry 

5. Salahdeeen Hm, Murtala BA. Vasorelaxant Effects of 
Aqueous Leaf Extract of Tridax Procumbens on Aortic 
Smooth Muscle Isolated from the Rat. Journal of smooth 
muscle and research. 2012; 48:37-45. 

6. Thakar, Sonawane. Mangrove Infoline Database: A 
Database of Mangrove Plants with Protein Sequence 
Information. Current Bioinformatics. 2013; 8:524-529. 

7. Edeoga HO, Okwu DE, Mbaebie BO. Hytochemical 
Constituents of Some Nigerian Medicinal Plants. African 
Journal of Biotechnology. 2005; 4:685-688. 

8. Vilwanathan R, Kanchi SS, Tiruvengadam D. Effect of 
Tridax Procumbens on Liver Antioxidant Defense 
System During Lipopolysaccharide-Induced Hepatitis in 
Dgalactosamine Sensitised Rats. Molecular and Cellular 
Biochemistry. 2005; 269:131-136. 

9. Bhagwat DA, Killedar SG, Adnaik RS. Antidiabetic 
Activity of Leaf Extract of Tridax Procumbens. Intnl. J 
Green Pharma. 2008; 2:126-128. 

10. Vilwanathan R, Shivashangari KS, Devak T. 
Hepatoprotective Activity of Tridax Procumbens against 
Dgalactosamine/Lipopolysaccharide-Induced Hepatitis in 
Rats. Journal of Ethnopharmacology. 2005; 101:55-60. 

11. Saxena VK, Sosana A. B-Sitosterol-3-O-B-D- 
Xylopyranoside from the Flowers of Tridax Procumbens 
Linn. J. Chem. Sci. 2005; 117:263-266. 

12. Reddy PS, Jamil K, Madhusudhan P. Antibacterial 
Activity of Isolates from Piper Longum and Taxus 
Baccata. Pharma. Biol. 2007; 39:236-238. 

13. Ateb DA, Erdo Urul OT. Antimicrobial Activities of 
Various Medicinal and Commercial Plant Extracts. 
Turkish Journal of Biology. 2003; 27:157-162. 

14. Natarajan V, Venugopal PV, Menon T. Effect of 
Azadirachta Indica (Neem) on the Growth Pattern of 
Dermatophytes. Indian J Med Microbiol. 2003; 21:98-
110. 

15. Harborne JB. Phytochemical Methods, a Guide to 
Modern Techniques of Plant Analysis. 3rd edn. Chapman 
and Hall, London. 1998. 

16. Bauer AW, Kirby WMM, Sherries JC, Turckp M. 
Antibiotic Susceptibility Testing by a Standardized 
Single Disk Method. Am J Clin Pathol. 1966; 45:493-
496. 

17. Girish HV, Satish S. Antibacterial Activity of Important 
Medicinal Plants on Human Pathogenic Bacteria- a 
Comparative Analysis. World Applied Sciences Journal. 
2008; 5:267-271. 

18. Martin-Quintal Z, del Rosario García-Miss M, Mut-
Martín M, Matus-Moo A, Torres-Tapia LW, Peraza-
Sánchez SR. The Leishmanicidal Effect of (3s)-16,17-
Didehydrofalcarinol, an Oxylipin Isolated from Tridax 
Procumbens, Is Independent of No Production. 
Phytother. Res. 2010; 24:1004-1008. 

19. Appiah-Opong R, Nyarko AK, Dodoo D, Gyang FN, 
Koram KA, Ayisi NK. Antiplasmodial Activity of 
Extracts of Tridax Procumbens and Phyllanthus Amarus 
in in Vitro Plasmodium Falciparum Culture Systems. 
Ghana Med J. 2011; 45:143-150. 

20. Naqash SY, Nazeer RA. Anticoagulant, Antiherpetic and 
Antibacterial Activities of Sulphated Polysaccharide from 
Indian Medicinal Plant Tridax Procumbens L. 
(Asteraceae). Appl. Biochem. Biotechnol. 2011; 165:902-
912. 

21. Saritha K, Rajesh A, Manjulatha K, Setty OH, Yenugu S. 
Mechanism of Antibacterial Action of the Alcoholic 

Extracts of Hemidesmus Indicus (L.) R. Br. Ex Schult, 
Leucas Aspera (Wild.), Plumbago Zeylanica L., and 
Tridax Procumbens (L.) R. Br. Ex Schult. Front. 
Microbiol. 2015; 6:577. 

22. Satya BS, Jayasurya KS, Sankaranyanan S, Bama P. 
Antibacterial Activity of Different Phytochemical 
Extracts from the Leaves of T. Procumbens Linn.: 
Identification and Mode of Action of the Terpenoid 
Compound as Antibacterial International Journal of 
Pharmacy and Pharmaceutical Sciences. 2012; 4:557-
564. 


