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ABSTRACT 

     An attempt was made in this work to biosynthesize silver nanoparticles (AgNPs) from aqueous leaf extract of 

Chromolaena odorata. Qualitative analysis of phytochemicals revealed the presence of alkaloids, terpenoids, proteins, 

sterols, quinones, flavonoids, tannins, saponins, and phenolics in the aqueous extract of C. odorata leaves. The separation of 

constituents in the aqueous extract was done using Thin-layer Chromatography. Total flavonoid content, phenolic content, 

and total antioxidant activity were investigated and were estimated to be 26.43 μg/ml, 63.74 mg/g GAE, and 41.45 μg/ml 

respectively. The characterization of the synthesized C. odorata extract-mediated AgNPs was done by UV-Vis absorption 

spectroscopy, Fourier Transform Infra-Red Spectroscopy, and Field Emission Scanning Electron Microscopy. The result of 

antibacterial activity by the Agar well diffusion method showed that all the test isolates were susceptible to the synthesized 

AgNPs. The MTT assay results demonstrated that the synthesized AgNPs had an antiproliferative impact on the MCF 7 cell 

line, with IC50 values of 96.34 µg/ml. As confirmed by acridine orange-ethidium bromide staining, AgNPs induced 

apoptosis in cancer cells. These findings suggest that C. odorata-synthesized AgNPs induce apoptosis and inhibit cell growth 

and proliferation. 
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1. INTRODUCTION

Silver nanoparticle synthesis has attracted a lot 

of attention due to its unique characteristics and emerging 

uses, especially in the biomedical field. There are 

physical, chemical, and biological techniques for the 

synthesis of AgNPs. The biological synthesis method 

uses plant extracts to synthesize nanoparticles, which is 

widely used because it is eco-friendly and inexpensive. 

In this process, the silver ions derived from a precursor 

such as silver nitrate are reduced to nanoparticles by 

phytochemicals extracted from plants. This method not 

only permits the synthesis of nanoparticles quickly but 

also does not involve any toxic chemicals. Hence, this 

method is more sustainable and efficient for the synthesis 

of silver nanoparticles with antimicrobial and catalytic 

properties. 

Chromolaena odorata popularly referred to as 

Siam weed or fire weed is a perennial herb from the 

Asteraceae family native to America but also prevalent in 

tropical and sub-tropical regions of the world. This plant 

is known for its invasive features and rich phytochemical 

profile such as flavonoids, phenols, alkaloids, terpenoids, 

saponins, proteins, and sterols. These phytochemicals are 

effective in enhancing the plant’s medicinal properties 

and have been known to cure infections, inflammation, 

and wounds. The biogenic synthesis of silver 

nanoparticles using Chromolaena odorata utilizes these 

phytochemicals to enable the conversion of silver ions 

(Ag+) into elemental silver (AgO) to form efficient and 

non-toxic nanoparticles. 

Another major benefit of the silver 

nanoparticles synthesized from Chromolaena odorata is 

its antioxidant properties. Oxidative stress is caused by 

an imbalance between free radicals and antioxidants in 

the body, associated with severe disease conditions such 

as cancer, cardiovascular diseases, and 

neurodegenerative disorders (Halliwell et al. 2015). 

Silver nanoparticles possess antimicrobial properties; 

they are useful in medical applications since they can 

eradicate nearly all types of pathogens such as bacteria, 

fungi, and viruses. The AgNPs synthesized from 

Chromolaena odorata are highly effective against 

microbes mainly because of the increased surface area of 

the NPs and micro-size, thus enhancing their interaction 

with microbes. The action mechanism incorporates the 

liberation of silver ions that alter microbial cell 

membranes, and affect the organism’s cellular respiration 

and DNA synthesis (Rai et al. 2009). It has recently been 

reported that silver nanoparticles possess anticancer 

https://crossmark.crossref.org/dialog?doi=10.13074/jent.2024.06.243876&domain=pdf&date_stamp=2024-12-30


M. Swarnalatha et al. / J. Environ. Nanotechnol., Vol. 13(4), 27-35 (2024) 

28 

effects. Initial studies suggest that AgNPs have cytotoxic 

activity against several tumor cell lines, suppress tumor 

growth, and can also increase the anticancer potency of 

conventional chemotherapy drugs (Khan et al. 2022). 

The nature of their anticancer properties is thought to be 

due to the ability of AgNPs to induce Reactive oxygen 

species (ROS) formation, which results in oxidative 

stress and ultimate death in cancer cells. The use of silver 

nanoparticles in wound care has gained attraction due to 

their antimicrobial and healing-promoting properties. 

The synthesized AgNPs from Chromolaena odorata 

have exhibited Cell proliferation, improved collagen 

synthesis, and anti-inflammatory activity for accelerated 

wound healing. These nanoparticles act as a shield 

against microbial invasion while at the same time 

promoting the healing of tissues that have been injured. 

Recently, research has focused on creating 

nanomaterials through nanotechnology methods that 

align with the principles of green chemistry, aiming to 

reduce or eliminate the use of harmful chemicals. This 

has led to a widespread global interest in environment-

friendly green nanotechnology-based approaches for 

producing nanoparticles (Thakkar et al. 2010). To 

demonstrate this alternative approach, the current study 

aims to synthesize silver nanoparticles with 

Chromolaena odorata leaf extract and evaluate their 

antioxidant, antimicrobial, anticancer, and wound 

healing efficiency. 

2. MATERIALS AND METHODOLOGY

The primary material was the plant named 

Chromolaena odorata which was collected from 

Eachanari, Coimbatore, Tamilnadu. Analytical reagent-

grade chemicals were used in this study: Silver nitrate 

(AgNO3) (Nice chemicals, Cochin), distilled water, and 

Muller Hinton Agar (Himedia, Mumbai, India). Essential 

apparatus includes a mortar and pestle for grinding plant 

material, beakers or flasks for mixing, and a magnetic 

stirrer to ensure homogenization of the extract with silver 

nitrate. The characterization studies of the synthesized 

silver nanoparticle were carried out by several tools, 

including a UV-Vis spectrophotometer (Labtronics 

single beam visible UV spectrophotometer-LT 291), 

FTIR (Shimadzu FTIR Spectrophotometer), and FESEM 

(ZEISS). The wound healing cell culture plates (typically 

6-well or 12-well) were utilized to grow a monolayer of 

a suitable cell line, CO2 incubator for incubating the 

plates, and Phase contrast or fluorescent microscopes 

were used to capture images of the cells at different 

periods. Cell culture plates (96 well plates), MCF 7 Cell 

line, MTT solution, DMSO, and ELISA reader (Robonik-

Readwell Touch Elisa Plate Analyser) were used for 

quantifying the cell viability. 

2.1 Extraction and Phytochemical Screening 

The Chromolaena odorata were gathered from 

Eachanari, Coimbatore, Tamilnadu. The leaves were 

dried in a shaded area before the experiment. 1g of the 

dried leaves was ground using a mortar and pestle and 

was transferred to two different conical flasks containing 

30 ml of distilled water and 30 ml of ethanol. Then, the 

aqueous solution was heated for 30 minutes at 40 °C 

while being stirred. The mixture was then allowed to cool 

to room temperature to be filtered using Whatman No. 1 

filtration. Qualitative phytochemical screening was 

carried out to determine the presence of alkaloids, 

terpenoids, proteins, sterols, quinones, flavonoids, 

tannins, saponins, and phenolics ( Rajesh et al. 2020). 

2.2. Antioxidant Activity of the Extract 

2.2.1 Total Antioxidant Activity 

The total antioxidant activity of the samples was 

evaluated using the Phospho-molybdenum method (El-

Jemli et al. 2016). 0.5 ml of the sample aliquot was mixed 

with 0.5 ml of total antioxidant reaction mixture (0.6 M 

sulphuric acid, 28 mM sodium phosphate, and 4 mM 

ammonium molybdate). After being covered, the test 

tubes were incubated in a water bath for 90 minutes at 50 

°C. The absorbance of the mixture was measured at 695 

nm after the samples were cooled. The total antioxidant 

content (μg/AAEq) was calculated using ascorbic acid as 

the standard. 

2.2.2. Total Flavonoid Content 

The total flavonoid content was measured 

spectrophotometrically using the aluminum chloride test 

(Nguyen et al. 2020). 1 ml of the extract was mixed with 

0.1 ml of 10% aluminum chloride solution and 0.1 ml of 

sodium potassium tartrate, followed by 2.8 ml of distilled 

water. After adding the reagents, the tubes were 

incubated at room temperature for 30 minutes before 

being measured at 415 nm using a spectrophotometer 

(Labtronics LT-291 Spectrophotometer). The blank was 

kept without the sample, and standard quercetin was used 

to quantify the mg/g flavonoid concentration. 

2.2.3. Total Phenolic Content 

Total phenol content was determined by the 

Folin Ciocalteu reagent assay method. The 1 ml of the 

extract was mixed with 0. 2 ml of 10% Folin Ciocalteu 

Reagent (FCR) and 1 ml of the 20% Na2CO3 solution; the 

mixture was kept in the water bath at 45 °C for 45 

minutes. After incubation, the absorbance value was 

determined at 765 nm using a UV spectrophotometer. 

Gallic acid was used to determine the mg/g of the total 

phenol content (Jaya et al. 2019). 
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2.3 Thin-Layer Chromatographic Analysis of the 
Plant Extract 

Thin-layer Chromatography was an essential 

method to separate the phytochemical constituents 

present in the extract (Pitakpawasutthi et al. 2016). In this 

method, a small amount of plant extract was applied to a 

pre-coated silica gel TLC plate which was developed 

using a solvent system consisting of Toluene: Ethyl 

Acetate: Methanol: Ethanol: Acetic acid: Distilled water 

at a ratio of 3:3:2:1:1:1. The plate was then exposed to 

iodine chamber for the visualization of the separated 

compound. 

2.4 Biogenic Synthesis of Silver Nanoparticles 

1 mM of AgNO3 was synthesized by suspending 

0.01698 g of AgNO3 in 100 ml of distilled water. Then 

the silver nanoparticles were synthesized by combining 

10 ml of aqueous plant extract and 10 ml of 1 mM AgNO3 

solution. The mixture was then kept in a dark room for 

48 hours (Küp et al. 2020). After incubation, a color 

change was observed from light yellow to yellowish-

brown color which indicates the formation of C. odorata 

AgNPs which was confirmed by further characterization 

procedures.  

2.5 Characterization of the Silver Nanoparticles 

The UV-Vis spectrophotometer measures the 

maximum absorbance spectra for the nanoparticles which 

quantifies the size and yield of the synthesized AgNPs. 

The synthesized AgNPs were evaluated at 300-700 nm 

wavelength range (Bishoyi et al. 2024). The bio-

molecules in the leaves of C. odorata act as reducing 

agents for silver ions and stabilizers for AgNPs which 

were analyzed by Fourier Transform Infrared (FTIR) 

spectrophotometer using KBr powder method in the 

range of 500–4000 cm−1. Field Emission Scanning 

Electron Microscopy (FESEM) is a valuable technique 

employed to visualize the microstructure of materials. In 

this study, the dried AgNPs were subjected to FESEM 

analysis to capture the clear surface of AgNPs at 

magnifications of 50,000 X and 120,000 X (Hasyim et al. 

2023). 

2.6 Antibacterial Activity of the Synthesized 
Silver Nanoparticles 

The antibacterial activity of the synthesized 

nanoparticles was tested against pathogenic bacteria such 

as Escherichia coli, Staphylococcus aureus, Klebsiella 

pneumoniae, and Pseudomonas aeruginosa. Mueller 

Hinton agar media (Himedia, Mumbai) was employed for 

the antibacterial study (Jaya et al. 2019). 39 g of media 

was dissolved in 1000 ml of distilled water and sterilized 

at 121 °C at 15 lbs.  After pouring and solidification of 

the media, 70 μl of bacteria were swabbed on the surface 

of the agar surface with a sterile cotton swab and wells 

were lawn with a cork borer. 20 μl of silver nanoparticle, 

extract, and silver nitrate solutions were added to the 

respective wells. Azithromycin (15 mcg) was used as the 

standard antibiotic disc (Himedia, Mumbai). After 

sample addition, the plates were then incubated at 37 °C 

for 24 hours. Following the incubation period, the 

presence of antibacterial activity in the sample was 

verified by observing the zone of inhibition, measured in 

mm. 

2.7 Cell Cytotoxicity by MTT Assay 

The cytotoxicity was assessed by the MTT 

assay method (Linima et al. 2023). MCF-7 Cell Line in 

DMEM media was allowed to grow in a CO2 incubator 

at 5% CO2, 80% humidity, and 37 °C for 48 hours. After 

incubation, viable cells were confirmed using an inverted 

microscope (Unicon). The synthesized AgNPs were 

taken at different concentrations (12.5, 25, 50, 100, and 

200 µg) together with 100 µl of the Cell Line. A control 

(just Cell Line) was also added and incubated in the CO2 

incubator for 24 hours. The cells were washed with 

trypsin and DMSO after incubation. A volume of 20 µl 

of MTT dye was then added, and the optical density (OD) 

was measured after 24 hours using an ELISA reader 

(Robonik-Readwell Touch Elisa Plate Analyser) at a 

wavelength of 570 nm. The value obtained was 

calculated as a percentage of viable cells compared to 

negative control. The cell morphology was observed 

under a phase contrast inverted microscope and the 

images were captured. 

2.8 Apoptosis Induction by Acridine Orange–
Ethidium Bromide Staining 

Human breast cancer cell line MCF-7 was 

purchased from NCCS, Pune, India. Approximately a 

density of 2 x 105 cells/2 ml was seeded in six well plates 

and treated with the desired concentration of the 

synthesized silver nanoparticle from C. odorata. Then it 

was incubated at 37 °C for 24 hours in the presence of 

5% humidified CO2. The cells that were attached to the 

surface were rinsed with 200 μl of PBS followed by 

trypsinization. Then it was subjected to the staining with 

acridine orange (AC) (100 μg/mL) and ethidium bromide 

(Et-Br) (100 μg/ml). 50 μl of the stained cells were 

immediately examined under a compound microscope 

with suitable filter settings for fluorescence, with an 

excitation wavelength of 488 nm, and an emission 

wavelength of 525 nm for AC, and an excitation 

wavelength of 560 nm, and an emission wavelength of 

645 nm for Et-Br. 

3. RESULTS AND DISCUSSIONS

3.1 Phytochemical Analysis 

A phytochemical test was carried out for both 

aqueous and ethanolic plant extracts of C. odorata. Both 
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ethanolic and aqueous extracts tested positive for 

alkaloids, phenols, tannins, steroids, terpenoids, and 

flavonoids. Saponins and quinines were only found in the 

aqueous extract. Phenolics, alkaloids, terpenoids, and 

cardiac glycosides found in the extracts have been 

documented to have medicinal properties and health-

promoting effects (Liu et al. 2004). The qualitative 

analysis of phytochemicals revealed that C. odorata leaf 

extract has the potential to be a reducing agent due to the 

presence of secondary metabolites (Table 1). 

3.1. Phytochemical Analysis 

A phytochemical test was carried out for both 

aqueous and ethanolic plant extracts of C. odorata. Both 

ethanolic and aqueous extracts tested positive for 

alkaloids, phenols, tannins, steroids, terpenoids, and 

flavonoids. Saponins and quinines were only found in the 

aqueous extract. Phenolics, alkaloids, terpenoids, and 

cardiac glycosides found in the extracts have been 

documented to have medicinal properties and health-

promoting effects (Liu et al. 2004). The qualitative 

analysis of phytochemicals revealed that C. odorata leaf 

extract has the potential to be a reducing agent due to the 

presence of secondary metabolites (Table 1). 

Table 1. Qualitative Phytochemical Screening for Aqueous 
and Ethanolic leaf extracts of Chromolaena odorata 

Phytochemicals Aqueous Extract Ethanolic Extract 

Alkaloids + + 

Terpenoids + + 

Phenols + + 

Sugar - - 

Saponins + - 

Flavonoids + + 

Quinines + - 

Proteins + - 

Steroids + + 

3.2 Antioxidant Studies of the Extract 

Evaluations of antioxidant activities of C. 

odorata plant extracts often include the determination of 

Total phenolic content (TPC), Total flavonoid content 

(TFC), and Total antioxidant activity (TAA). These 

parameters are important in determining the ability of the 

plant to neutralize free radicals and prevent the oxidative 

stress, associated with chronic diseases. The antioxidant 

potential of the plant extract revealed that C. odorata 

plant extracts contained a large amount of antioxidant 

content. The total antioxidant content in aqueous extract 

was estimated to be 49.45 μg/ml while the ethanolic 

extract contains 61.45 μg/ml antioxidant content. Plant 

polyphenols have been shown in several studies to have 

potential antioxidant properties, which are particularly 

effective in preventing diseases linked to oxidative stress 

(Nguyen et al. 2020). The total phenolic content for 

aqueous and ethanol was 49.85 and 63.74 GAE/mg 

respectively. Flavonoid contents for aqueous and ethanol 

were estimated to be 40.23 and 26.43 μg/ml, respectively. 

The ethanolic extracts from C. odorata leaves were 

higher than those of the aqueous extract. The 

determination of the total phenolic content, total 

flavonoid content, and total antioxidant activity suggest 

that Chromolaena odorata has a high potential as an 

antioxidant agent from natural sources. Fig. 1 shows the 

antioxidant activities of the plant extracts. 

Fig. 1: Antioxidant activity of C. odorata leaves  

3.3 Thin Layer Chromatography of the Extracts 

TLC profiles can reveal whether 

phytochemicals are present in the samples. After adding 

six absolute solvents as mobile phase both the aqueous 

and ethanolic extracts showed a total of two spots, 

respectively. The obtained Rf values ranged from 0.61 to 

0.93. The aqueous extracts yielded the highest Rf value. 

Various solvent systems produced distinct 

phytochemicals based on the determined Rf values. This 

is because various solvent polarities could isolate 

different groups of compounds (Cowan et al. 1999). In 

this study, the aqueous extract produced Rf values of 0.62 

and 0.93 while the ethanolic extract produced Rf values 

of 0.6 and 0.90 which were thought to contain the 

secondary flavonoid content. According to earlier 

research conducted by (Oh et al. 2010), the range of Rf 

values for flavonoids in C. odorata extracts is 0.5 to 0.9. 

3.4 Silver Nanoparticle Synthesis from C. 
odorata 

The first indication of the presence of AgNPs 

was a color shift with time. As soon as plant extract was 

added to the AgNO3 solution, the mixture turned brown 

(Fig. 2). Bioreduction of silver ions in the plant extract 

was confirmed by the colloidal solution's color change. 

The dark brown color of the colloidal solution was due to 

the Surface plasmon resonance (SPR), which is the 

collective oscillation of AgNPs’ free electrons. The 

synthesized AgNPs’ color shift from pale yellow to dark 

brown was in line with the findings of other published 

reports (Javed et al. 2016). 
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Fig. 2: Visual observation of the formation of C. odorata 
Silver NPs 

3.5. Characterization Studies of the 
Nanoparticles 

The UV absorption spectrum of the AgNPs that 

were synthesized using C. odorata leaf extract is 

displayed in Fig. 3a. A narrow line at a shorter 

wavelength denotes a smaller particle size, while a broad 

peak at a higher wavelength indicates a bigger particle 

size (Hasyim et al. 2023). A band of absorption between 

300 and 700 nm was measured. The synthetic AgNPs' 

maximum absorption for the C. odorata aqueous leaf 

extract was 450 nm. It was found that the absorption 

spectra, which were also gradually increasing, were 

influenced by the longer incubation period. The 

measurement findings showed a maximum absorbance of 

around 450 nm with a single narrow SPR peak, 

confirming the presence of spherical and monodisperse 

AgNPs. An SPR peak between 400 and 500 nm shows 

the existence of silver nanoparticles (Sherin et al. 2020). 

The SPR peak value or wavelength indicates the 

approximate size. Characterization with a UV-Vis 

spectrophotometer revealed a constant absorbance as a 

function of time and no peak shift, indicating the high 

production and stability of AgNPs. The flavonoids and 

phenolic phytocompounds in the plant extract may be the 

primary reducing and capping agents for AgNPs 

formation. Several investigations indicated that 

flavonoid is the primary molecule responsible for 

reducing and capping AgNPs (Alomar et al. 2020). Fig. 

3 b displays the Fourier Transform Infrared (FTIR) 

spectra of bio-reduced silver nanoparticles, obtained 

between 500 and 4000 cm−1. This analytical approach 

effectively identified the various functional groups in the 

silver nanoparticles synthesized from leaf extracts. 

The FTIR spectrum of the silver nitrate 

(AgNO3) precursor showed discrete peaks at 1635.64 

cm−1 and a broad peak at 3348.42 cm−1. According to 

Nandiyanto et al. (2019), these peaks correspond to the 

carbonyl stretch of amides, the triple-linked carbon, and 

the stretching vibration of the O-H functional group. Fig. 

3 c displays the FESEM picture of C. odorata-AgNPs. 

The theoretical estimate of particle size is based on the 

assumption that particles are spherical (Siddiqi et al. 

2018). In this investigation, the observed shapes range 

from spherical to triangular to decahedral.  

Numerous parameters influence the structure of 

synthesized nanoparticles, including extract 

concentration, contact time, pH, and silver salt 

concentration. The FESEM image showed an excellent 

separation between the AgNPs, which could be attributed 

to the capping effect of the C. odorata extract. This 

explains the narrow SPR band shape, which is a feature 

of well-dispersed AgNPs. The particle sizes ranged from 

2 to 29 nm, with an average of 28.36 nm. 

3.6 Evaluation of Antibacterial Activity 

The antibacterial activity of AgNPs was 

investigated against Escherichia coli, Staphylococcus 

aureus, Klebsiella pneumoniae, and Pseudomonas 

aeruginosa. The study's positive controls were 

Azithromycin whereas the negative controls were 

DMSO. Fig. 4 depicts the diameter of the AgNP 

inhibition zone; the results show antibacterial action 

against the tested organism. Furthermore, P. aeruginosa 

bacteria were more sensitive to synthesized AgNPs than 

the other tested bacteria, which could be attributed to 

differences in bacterial cell wall structure. The 

antibacterial action caused by a simultaneous process like 

penetration of AgNPs in the cell wall of bacteria leads to 

cellular content leakage ( Rajesh et al. 2020) and silver 

ion release. 

3.7 Cytotoxicity Effect of AgNP Against MCF-7 
Cell Line 

The MTT test was used to assess the 

cytotoxicity of synthesized AgNPs in MCF-7 cells at 

various concentrations (12.5, 25, 50, 100, and 200 

μg/mL). The synthesized AgNPs had a dose-dependent 

influence on cell viability, with values of 49.21% at the 

greatest concentration (200 μg/mL) and 96.48% at the 

lowest concentration (12.5 μg/mL) (Fig. 5). The IC50 

value for synthesized AgNPs was estimated to be 

96.34%. Moreover, inverted microscopy was used to 

analyze the morphology of MCF-7 cells treated with 

synthesized AgNPs for 24 hours. The control cells had a 

normal morphology; they adhered to the surface and 

grew by roughly 100%. In the MCF-7 cells treated with 

synthesized AgNPs, cell death was visible.  

The loss of cell adhesion, smaller and denser 

cells, and decreased cell size were further indications of 

cell shrinkage. C. odorata contains a high concentration 

of flavonoid glycosides, which may play a role in the 

reduction process of synthesized AgNPs, contributing to 

Plant Extract    Silver Nanoparticle 



M. Swarnalatha et al. / J. Environ. Nanotechnol., Vol. 13(4), 27-35 (2024) 

32 

their cytotoxic effect, flavonoid glycosides have the 

potential to promote cell death by activating the 

autophagy pathway, generating ROS, and causing 

apoptosis. Apoptosis is a prominent cause of cell death 

when exposed to AgNPs synthesized from a plant extract 

(Farah et al. 2016). Khan et al. (2022) suggest that 

additional characteristics may contribute to NP-induced 

cell death. 

Fig. 3: Characterization of Silver NPs using C. odorata leaf extracts: (a) UV Absorption spectrum of AgNPs, (b) SEM 
Microscopic view of AgNPs, and (c) FTIR spectrum of AgNPs 

Fig. 4: The Zone of Inhibition (mm) of aqueous, ethanol and 
AgNPs of C. odorata 

3.8 Apoptosis Study for Synthesized AgNP 

To determine if the increase in cell death was 

caused by apoptosis, MCF-7 cells were exposed to C. 

odorata-synthesized AgNPs for 24 hours and stained 

with acridine orange and ethidium bromide. Untreated 

MCF-7 cells had approximately 92.2% viability. AO 

stain (green fluorescence) was evenly distributed in these 

cells, with normal nuclear morphology without red 

fluorescence (Fig. 6a).  

All treated samples showed a significant drop in 

viable cell percentage. In contrast, all treatments resulted 

in a large increase in apoptotic cells, as indicated by the 

number of red-colored cells. According to (Li et al. 

2018), cells treated with AgNPs may cause altered 

autophagy, which leads to the build-up of damage to 

organelles like mitochondria and can cause oxidative 

stress, inflammation, and DNA damage. The study's 

findings were determined to be in line with earlier reports 

by (Farah et al. 2016; Buttacavoli et al. 2018). 
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12.5 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

200 µg/ml  Control Cell Line Untreated Cell Line 

Fig. 5: Cytotoxicity assay by MTT method: (a) Morphological changes on MCF-7 cells at different concentrations of AgNP, 
and (b) Percentage of cell viability of MCF-7 

Fig. 6: The Impact of nanosilver treatments on apoptosis and necrosis in MCF-7 cells: (a) Treated sample, (b) Standard 
sample, and (c) Untreated sample 

a 

b 
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4. CONCLUSION

This study successfully synthesized an aqueous 

extract of C. odorata-mediated silver nanoparticles. The 

extract's phytochemicals were screened, and flavonoids, 

alkaloids, saponins, proteins, and phenols were 

discovered in the C. odorata leaf extract. The total 

phenolic content of C. odorata was measured to be 63.74 

and 49.85 µgGAE/mg, while the flavonoid content was 

found to be 40.23 and 26.43 µgQE/mg. An additionally, 

the antioxidant activity of the plant was determined to be 

61.45 and 49.45 µg/ml Ascorbic acid. These results 

indicate that C. odorata exhibits high antioxidant activity 

and contains various phenolic compounds that could be 

utilized to treat diseases caused by free radicals. AgNPs 

have been reported to have a surface plasmon resonance 

(SPR) band at 450 nm.  Aside from that, the formation of 

C. odorata-AgNPs was examined using FESEM. 

FESEM micrographs revealed that C. odorata -AgNPs 

had a variety of shapes, including spherical, triangular, 

and decahedral, with minimal agglomerations. This study 

shows that C. odorata leaf extracts might successfully 

heal wounds by inhibiting the in vitro growth of P. 

aeruginosa. When appropriately used, C. odorata leaf 

extracts could be a source of active antimicrobial 

compounds for the development of medicines against P. 

aeruginosa infections. MCF-7 cell viability was reduced 

in a dose-dependent manner when exposed to C. odorata-

synthesized AgNPs. C. odorata-derived AgNPs also 

increased intracellular ROS levels and accelerated 

autophagy and apoptosis. When crude plant extract is 

utilized as a reducing agent for AgNP production, the 

phytochemicals from C. odorata boost its anticancer 

properties. Because of their increased bio-availability 

and compatibility, biosynthesized AgNPs have a 

significant potential for usage in therapeutic applications 

for chronic disorders, including cancer. 
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