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Abstract 

 

Background: Researchers are employing plant extract in the nanoparticle synthesis process to meet the growing 

demand for environmentally friendly nanoparticles. As it is more affordable, environmentally benign, and 

readily scaled up for large-scale synthesis, green synthesis offers an improvement over chemical and physical 

methods. The necessity for metal nanoparticles produced biologically from plant extracts over other hazardous 

technologies is therefore a better alternative. The synthesized silver nanoparticles (AgNPs) from traditional 

medicinal plants such as Tridax procumbens possess superior biological properties yet the cytotoxicity has to be 

assessed. The present study aims to evaluate the cytotoxic activity of AgNPs synthesized using T. procumbens 

leaf extract. 

Materials and methods: In this study, silver nanoparticles from the leaf extract of T. procumbens were 

synthesized. The AgNPs were characterized using UV-visible spectrophotometer and then assessed its cytotoxic 

activity using the Brine Shrimp Lethality Assay (BSLA). 

Results: The biosynthesized AgNPs has shown decreased cytotoxic activity at all concentrations  (5 µL, 10 µL, 

20 µL, 40 µL, 80 µL) and may be used to create innovative nanoformulations for pathogenic oral diseases. 

Conclusion: Green synthesis of AgNPs utilizing T. procumbens possess lower cytotoxic activity and have more 

uses in treatment of oral diseases due to the growing demand for biosynthesized materials for various treatment 

modalities. 
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1. Introduction 

 

Nanobiotechnology focuses on the creation of 

biomaterials with a size smaller than 100 

nanometers (Rao, Müller and Cheetham, 2007). To 

provide a fundamental understanding of 

phenomena and materials at the nanoscale and to 

create and use structures, devices, and systems that 

have novel properties and functions due to their 

small and/or intermediate size, nanotechnology 

entails research and technology development at the 

atomic, molecular, or macromolecular levels in the 

length scale of roughly 1 to 100 nanometer range 

(Fulekar, 2010). Applications to medicine and 

physiology involve materials and equipment with a 

high degree of specificity for subcellular (i.e., 

molecule) interactions with the body. This may 

result in cellular- and tissue-specific clinical 

applications with a focus on maximizing 

therapeutic effects while minimizing negative 

effects.  

 

Reducing agents are used during the chemical 

synthesis of silver nanoparticles (AgNPs) to 

transform Ag+ ions into AgNPs. In contrast to 

chemical and physical approaches, organic 

techniques for metal nanoparticles that use plant 

resources are viewed as practical and 

environmentally benign solutions (Abd-Elsalam, 

Periakaruppan and Rajeshkumar, 2021). 

 

There are many recent investigations that were 

conducted using biological approaches. A range of 

resources are provided by biological agents such as 

fungi, bacteria, and plants in the biological 

technique for the creation of nanoparticles(Jeevitha 

and Rajeshkumar, 2019; Rajeshkumar et al., 2019; 

Begum et al., 2020; Devi et al., 2020; Ganta et al., 

2020; K et al., 2020; Lakshme et al., 2020; 

Rajeshkumar and Jeevitha, 2021). At room 

temperature and pressure, the ratio of metal ion 

reduction utilizing biological agents is quicker than 

other methods. The number of harmful compounds 

to the environment and to human health can be 

decreased by the biological pathway of synthesis 

(Kanchi and Ahmed, 2018). Technological 

advancements in nanotechnology have made it 

possible to produce size-controlled combinations of 

various metal and metal oxide nanoparticles. These 

nanoparticles have characteristics to do particular 

tasks. Due to their antimicrobial properties and 

potential application in the medical field, AgNPs 

have recently attracted the attention of researchers 

(Wasilewska et al., 2023).  

 

In various experiments, natural ingredients like 

alfalfa sprouts, chillies, green tea, rice, sunflower 

seeds, and jackfruit have been used to create 

AgNPs (Jain, Joshi and Sukhwal, 2014). Plant-

mediated synthesis of metal nanoparticles is 

gaining popularity due to its simplicity, 

environmental friendliness, fast production of 

nanoparticles with a diversity of morphologies, and 

removal of the need for labor-intensive cell culture 

maintenance (Al-Ahmed, Isloor and Nasiruzzaman 

Shaikh, 2013). 

 

The most basic and crucial method for ensuring the 

production of nanoparticles is UV vis spectroscopy. 

By observing swelling, precipitation, diffusion, and 

partitioning events, UV imaging provides a strong 

capacity for revealing insights into medication 

dissolution and formulation creation (Shukla and 

Iravani, 2018). It is possible to define cytotoxicity 

as the quality of harming cells. Using the larvae of 

the crustacean Artenia salina, the brine shrimp 

lethality assay (BSLA) is an increasingly popular 

technique for determining the cytotoxicity of 

bioactive substances. In the current experiment, T. 

procumbens (Tridax daisy or coat buttons) leaf 

extracts were used to synthesize AgNPs by a 

biological approach (Manjamalai, Kumar and 

Grace, 2012). A species of flowering plant 

belonging to the Asteraceae family is called T. 

procumbens. It is most recognised for being a 

common weed and nuisance plant. This herb has 

historically been used in India to treat wounds and 

as an insect, fungus, and anticoagulant (Jain, Nagar 

and Patel, 2012). Our team has extensive 

knowledge and research experience  that has 

translated into high quality publications (Ramesh 

Kumar et al., 2011; Jain, Kumar and Manjula, 

2014; Krishnan, Pandian and Kumar S, 2015; 

Keerthana and Thenmozhi, 2016; Sivamurthy and 

Sundari, 2016; Felicita, 2017a, 2017b; Kumar, 

2017; Sekar et al., 2019; Johnson et al., 2020; 

Jeevitha et al., 2022). The present study aims to 

analyze the cytotoxicity of AgNPs synthesized 

from T. procumbens. 

 

2. Materials and Methods 

 

Preparation of plant extract 

Fresh T. procumbens leaves were procured (Fig 1a) 

and powdered. The preparation of plant extract was 

done usingT. procumbens. 1 g of T. procumbens 

leaf powder was weighed. It was dissolved in 100 

mL of distilled water.. Then it was boiled at 60°C 

to 70°C in the heating mantle for 5 to 10 minutes. 

The solution was filtered and the extract was 

obtained (Fig. 1b). 
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Figure 1: a. Fresh T. procumbens leaves b. T. procumbens leaf extract 

 

Synthesis of silver nanoparticles using T. 

procumbens: 

To make silver nitrate solution, 0.001 g of AgNO3 

was dissolved in 70 mL of distilled water. 30 mL of 

leaf extract were added to this solution and shaken 

in an orbital shaker. Visual observations of the 

colour changes were made, and at predetermined 

intervals, pictures were taken. 

 

Confirmation of AgNPs: 

Absorption spectroscopy is referred to as UV 

visible spectroscopy which is the earliest technique  

and most frequently used in pharmaceutical 

analysis to analyze a substance in a solution on a 

qualitative, quantitative, and structural level. The 

synthesised AgNPs solution's presence was 

confirmed using UV-vis spectroscopy. 

Characterization was carried out using UV-vis 

spectroscopy, and the results were recorded. 

 

Cytotoxic activity of T. procumbens mediated 

AgNPs: 

AgNPs' cytotoxic effects were tested using a brine 

shrimp mortality experiment. Eggs of brine shrimp 

were purchased from Aquatic Remedies in 

Chennai. By mixing 2 g of iodine-free salt with 200 

ml of distilled water, the rate of egg hatching was 

improved when it was added to artificial seawater. 

This artificial sea water was introduced to a room 

in the chamber that was divided into dark and light 

sections. In the chamber's shadowy section, shrimp 

eggs were inserted. It required 2 to 3 days for the 

eggs to develop into larvae. The larvae made their 

way to the light-filled area of the barrier. The 

cytotoxicity assessment was performed on the 

hatched nauplii. 10mL to 12mL of saline water was 

added to a 6 well ELISA plate. To that, 10 nauplii 

were gradually added to each of the wells which 

were tested at different concentrations of test 

solution (5L, 10L, 20L, 40L, 80L) and a control. 48 

hours were spent incubating the plates. The number 

of live nauplii present on the ELISA plates was 

counted after 24 h and 48 h of observation. 

 

3. Results And Discussion 

 

Visual observation: 

T. procumbens was employed in the current study 

to create AgNPs, which changed color from light 

green to dark green within 24 hours and then 

remained that color, showing the synthesis process 

was successful.(Fig. 2). The complete creation of 

nanoparticles can be seen visually by observing a 

change in color (Niederberger and Pinna, 2009). 

Previous research has documented how the color of 

metal nanoparticles made using plant extracts 

changes during the synthesis process (Makhlouf 

and Barhoum, 2018). Similar to the previous 

studies, the silver nanoparticles' indication of a 

light-green to dark-green color shift was observed 

(Karthik et al., 2019). 
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Figure 2: Reduction of silver ions to silver nanoparticles visually identified by color change 

 

UV vis spectrophotometer analysis 

The technique of UV-visible spectroscopy is 

frequently used to characterize nanoparticles. The 

characteristic visible-range absorption is caused by 

the metal nanoparticles' surface plasmon resonance. 

The surface plasmon resonance band peak of the 

current study is located at a wavelength of 430 nm, 

according to the UV-visible spectroscopy analysis 

(Fig. 3). Previous studies verified that the 

absorbance pattern of AgNPs synthesis was 

identical. In a previous study, T. procumbens was 

used to create an aqueous medium containing 

AgNPs, and the UV visible spectrum showed an 

absorbance peak at about 440 nm (Zulfiqar et al., 

2022). Similarly, peaks between 400 nm and 450 

nm in the UV visible spectrum indicated the 

surface plasmon resonance for the synthesized 

AgNPs from leaf and flower extracts of T. 

procumbens (J.soni et al., 2022; Rieshy, V et al., 

2022). 

 

 
Figure 3: UV- Vis Spectroscopic analyses of AgNPs synthesized from T. procumbens recorded as function of 

time 

 

Cytotoxic analysis: 

In order to determine how hazardous a bioactive 

chemical is to cells, the Brine shrimp lethality 

assays are essential tools in the research of 

cytotoxicity (34). The survivability of the nauplii 

for various AgNPs concentrations synthesized from 

T. procumbens was recorded (Table. 1). 100% of 

the nauplii in concentrations of 5µL, 10µL, 20µL, 

40µL and 80µL were still alive after 24 hours. 

Additionally, the control revealed that all nauplii 

were alive. 90% of the nauplii were discovered to 

be alive after 48 hours at the concentration of 10µL 

and at the highest concentration of 80µL. At 

concentrations of  5µL, 20µL and 40µL and 

control, it was visible that all of the nauplii were 

alive. From the results it is inferred that at the 

concentrations of 5µL, 20µL and 40µL, there was 

no cytotoxicity observed and at 10µL and 80µL, 

reduced cytotoxicity was seen (Fig. 4) AgNPs 

mediated by Ricinus communis demonstrated 

cytotoxicity, demonstrating that doses < 20 g/mL 

were biologically acceptable. With an LD50 value 

of 514.50 g/mL, AgNPs made from Lantana 

camara exhibited cytotoxic effects on brine shrimp 

(A. salina nauplii) (Sampath et al., 2022). 

Numerous researches have looked into the toxicity 

of AgNPs to eukaryotic cells, bacteria, and 

multicellular organisms, however the majority 

ignore key concerns. With more severe 

morphological defects, more cells arrested in the 
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G2/M phase, and more cells going through 

apoptosis, the AgNPs demonstrated increased 

cytotoxicity. These findings suggested that the 

nano-size of AgNPs had a role in the in vitro 

cytotoxicity process. The development of a 

dependable and environmentally benign method for 

the synthesis of metallic nanoparticles is a top 

priority in the field of nanotechnology. Because 

plant extracts, especially those from the leaves 

contain vital phytochemicals, they have been 

employed extensively for the creation of metal and 

metal oxide nanoparticles. The development of 

nanoformulations may serve as treatment for a 

variety of ailments that can be facilitated by 

studying the biological properties of AgNPs 

mediated by T. procumbens leaf extract such as its 

antibacterial, anti-inflammatory, and antioxidant 

activities. 

 

 

Table 1: Brine shrimp lethality assay of T. procumbens mediated AgNPs at different concentrations compared 

with control 

 No. of live nauplii 

Concentration Day 1 (After 24 h) Day 2 (After 48 h) 

5 µL 10 10 

10 µL 10 9 

20 µL 10 10 

40 µL 10 10 

80 µL 10 9 

Control 10 10 

 

 
Fig. 4 

Figure 4. Cytotoxic effect of T. procumbens mediated AgNPs at different concentrations compared with control 

 

4. Conclusion 

 

The study has shown that T. procumbens leaf 

extract derived AgNPs have less cytotoxicity. As a 

result, a variety of safe, environmentally 

acceptable, and cost-effective nanoformulations 

can be created at optimal concentrations of these 

nanoparticles. Future studies of AgNPs 

nanoparticles synthesized from T. procumbens leaf 

extract that evaluate their biological characteristics, 

such as their antibacterial, anti-inflammatory, and 

antioxidant activity, may lead to the creation of 

nanoformulations that might be used as 

therapeutics for a variety of pathogenic oral 

diseases. 
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