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Abstract 

 

Introduction: A wound is caused by skin injury from surgery, ulceration, cancer, wear and tear, and/or loss of 

the connective tissue beneath the skin. Green synthesis is a systematic method for producing a product without 

creating harmful byproducts. It is a long-term, effective, and replicable synthesis method. Tridax procumbens is 

a perennial weed taxonomically classified as a member of the Asteraceae family. Among other active components, 

T. procumbens's phytoconstituents contain sitosterol, carotenoids, luteolin, and linolenic acid. Beta-sitosterol, a 

plant steroid, aids in epithelialization and wound healing. The current study is focused on evaluating the 

antimicrobial effect of chitosan based T. procumbens stem gel. 

Materials and method: Chitosan based T. procumbens stem gel was prepared and assessed for antibacterial 

activity at various concentrations against pathogenic microorganisms, Staphylococcus aureus, Pseudomonas and 

Escherichia coli and compared with that of the commercial wound healing gel. The results were tabulated and 

graphically presented. 

Results: The Chitosan based T. procumbens stem gel exhibited higher antimicrobial activity than commercially 

available wound healing gel. The activity was dose dependent and was highest at 100 μL concentration. 

Conclusion: This study concluded that the antimicrobial effect of chitosan based T. procumbens stem gel is better 

than the commercially available wound healing gel and thus can be used as an alternative in pathogenic oral 

diseases. 
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1. Introduction  

 

The biological process of wound healing is linked to 

the more general phenomena of growth and tissue 

regeneration. A variety of cellular and matrix 

components collaborate to repair damaged tissue 

integrity and replace lost tissue over the course of 

wound healing, which takes place in a series of 

interrelated and overlapping stages (Egbuna et al. 

2022). A wound is caused by skin injury from 

surgery, ulceration, cancer, wear and tear, and/or 

loss of the connective tissue beneath the skin. It also 

results in a loss of epithelial continuity. 

Inflammation, proliferation, and remodeling are the 

three sequential and overlapping phases that make 

up the complex process of wound 

healing(“Website,” n.d.). 

Chitosan is a 𝛃- 1,4-linked polymer of glucosamine 

(2-amino-2-deoxy—D-glucose) and trace quantities 

of N-acetylglucosamine(“Website,” n.d.). The use 

of chitosan as a wound-healing accelerator has been 

extensively studied, and there is compelling 

evidence that chitosan may benefit each stage of 

wound healing(“Website,” n.d.). By increasing the 

functions of inflammatory cells such 

polymorphonuclear leukocytes (PMN), 

macrophages, fibroblasts, and osteoblasts, chitosan 

and its derivatives may speed up the healing of 

wounds(Burdușel et al. 2018)(Jeevitha et al. 2022).  

Green synthesis is a systematic method for 

producing a product without creating harmful 

byproducts (Prathap et al. 2021; Santhakumar et al. 

2021; Begum, Jeevitha, and Preetha 

2020)(Rajeshkumar and Jeevitha 2021; 

Santhakumar et al. 2021).It is a long-term, effective, 

and replicable synthesis method. Green synthesis 

methods also seem to involve rapid and non-toxic 

substitutes (Rajeshkumar and Jeevitha 2021). Since 

ancient times, medicinal agents derived from plants 

have been used in alternative medicine. T. 

procumbens is a perennial weed that is native to 

tropical America and is found across the tropical and 

subtropical climates. It is taxonomically classified as 

a member of the Asteraceae family. A hispid, 

procumbent plant known as "Common button" or 

"Coat button" is used by traditional healers and tribal 

groups as a remedy for a number of illnesses and 

skin conditions. Among other active components, T. 

procumbens's phytoconstituents contain sitosterol, 

carotenoids, luteolin, and linolenic acid. Beta-

sitosterol, a plant steroid, aids in epithelialization 

and wound healing. Analgesic, anti-inflammatory, 

antipyretic, antidiabetic, antioxidant, insecticidal, 

immunomodulatory, and antibacterial properties of 

T. procumbens have been demonstrated. It also has 

antiviral, antifungal, antimalarial, anticandidal, anti-

cancerous, and analgesic properties (Andriana et al. 

2019). Our team has extensive knowledge and 

research experience  that has translated into high 

quality publications (Krishnan, Pandian, and Kumar 

S 2015; Ramesh Kumar et al. 2011; Felicita 2017b; 

Kumar 2017; Felicita 2017a; Sivamurthy and 

Sundari 2016; Sekar et al. 2019; Johnson et al. 2020; 

Jain, Kumar, and Manjula 2014; Keerthana and 

Thenmozhi 2016) 

 

Considering all the prior mentioned information, the 

current study is focused on evaluating the 

antimicrobial effect of T. procumbens stem based 

chitosan gel against more common oral pathogens. 

 

2. Materials And Method: 

 

Preparation of 50 mL chitosan gel: 

 

In 49 mL of distilled water and 1mL of glacial acetic 

acid, 0.5 mL of chitosan is dissolved. The solution 

is then placed on a magnetic stirrer for 24 hours. T. 

procumbens stem was taken and was crushed and 

made into powdered form. 1g of this powder was 

dissolved in 100 mL of distilled water. The solution 

was heated using a heating mantle. Then, the 

solution was filtered using a filter paper. The filtered 

solution was again heated, i.e. condensed, till the 

solution was in thick form. Now, 1 mL of the stem 

extract was dissolved in 9 mL of chitosan and was 

placed in a magnetic stirrer for 24 h to obtain the 

chitosan based T. procumbens stem gel.  

 

Antibacterial activity: 

Antibacterial activity of the chitosan based T. 

procumbens stem gel was determined against the 

strains Staphylococcus aureus, Pseudomonas and 

Escherichia coli. Mueller Hinton Agar was utilized 

for this activity to determine the zone of inhibition. 

Mueller Hinton agar culture plates were prepared 

and sterilized for 15 minutes at 121 °C. The media 

was poured into the sterilized plates and left 

undisturbed for solidification. The wells were cut 

using 9 mm sterile polystyrene tips and the test 

organisms were swabbed. The gels were diluted to 

different concentrations (25 μL, 50 μL and 100 μL) 

and were loaded in the wells. A similar set up was 

performed for commercial wound healing gel. The 

plates were incubated for 24 hours at 37°C. After 

incubation, the zones of inhibition were measured. 

 

3. Results 

 

After incubation of the culture plates for 24 hours, 

the zones of inhibition produced by various 

concentrations of the stem gel and commercially 

available gel were tabulated (Table 1). The observed 

zones were graphically represented for ease of 

understanding and clear assessment (Figure 1). The 

zone of inhibition was maximum at 100 μL 

concentration against all the studied pathogens (20 

mm for E. coli, 18 mm for S. aureus and 20 mm for 
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Pseudomonas) and shown to be higher than that of 

the commercial wound healing gel (10 mm for E. 

coli, 9 mm for both S. aureus and Pseudomonas) 

(Figure 2). 

 

Table 1: Table depicting the zones of inhibition (in mm) observed after 24 hours in various concentrations of 

chitosan based T. procumbens stem gel comparison to commercially available wound healing gel. 

T. procumbens stem gel Commercial gel 

Organisms 25 μL 50 μL  100 μL 25 μL 50 μL  100 μL 

Eschersia coli.  15 mm 18 mm 20 mm 9 mm 9 mm 10 mm 

S. aureus 12 mm 14 mm 18 mm 9 mm 9 mm 9 mm 

Pseudomonas  15 mm 11 mm 20 mm 9 mm 9 mm 9 mm 

 

 

 
Figure 1: Bar chart depicting the antimicrobial activity exhibited by chitosan based T. procumbens stem gel in 

comparison with commercially available gel at various concentrations against S. aureus, Pseudomonas and E. 

coli. 
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Figure 2: Evaluation of antimicrobial activity of chitosan based T. procumbens stem gel vs commercially 

available wound gel at various concentrations. 

 

4. Discussion 

 

Asepticity of the wounded area is vital in the process 

of wound healing. The presence of bacteria and 

other pathogens can affect the process, can delay the 

wound healing and can even cause complications 

such as inflammation and swelling of the 

area(Ravikumar, Shivashangari, and Devaki 2005). 

Hence, it is vital for any healing promoting agents to 

exhibit antimicrobial activity to ensure that the 

healing takes place.(Bhat et al. 2019). Previous 

studies conducted by Erick et al have studied 

antimicrobial activity of biogenic silver 

nanoparticles synthesized using T. procumbens L. 

This study is in correlation with the current study as 

the T. procumbens stem based gel had shown 

excellent antimicrobial activity against E. coli 

(Shukla and Iravani 2018).  

The current study is a novel study, as it is the first of 

its kind to create a wound healing gel that is made 

from the stem extract of  T. procumbens. Previous 

studies have formulated nanoparticles incorporating 

various plants, yet no formulation has been done. 

Previous studies conducted by Fatima et al have 

concluded that both gram-negative and gram-

positive bacterial strains were resistant to the 

antibacterial effects of silver nanoparticles produced 

via green synthesis from T. procumbens.  The 

biologically synthesized T. procumbens stem extract 

loaded with chitosan gel showed therapeutic 

efficacy and was effective against both gram-

positive and gram-negative common oral pathogens 

as a topical antibacterial preparation. The new gel 

application could speed up wound healing by getting 

rid of the infection since the wound would host 

microbial strains (Fatima et al. 2021). 

The current study observes a dose dependent 

antimicrobial activity. It is safe to say that as the 

concentration of the chitosan based T. procumbens 

stem gel increased, the antimicrobial activity 

increased. The antimicrobial activity was exhibited 

the most at 100 μL. The current study is limited by 

its in-vitro nature. The clinical efficacy is yet to be 

determined. The study can be further enhanced by 

performing animal model experiments, cytotoxic 

studies, and further clinical trials. 

 

5. Conclusion 

 

From the present study, it is revealed that the 

antimicrobial effect of chitosan based T. 

procumbens stem gel was higher than the 

commercially available wound healing gel against 

more common oral pathogens. Considering the fact 

that the gel is derived from most traditionally used 

medicine, economical and immediate effect, it can 

be applied as an antimicrobial wound healing gel as 

an alternative to commercial synthetic wound 

healing gel. 
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