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ABSTRACT: In the present study, synthesis of silver nanoparticles (AgNPs) 

using leaves and stem bark of Pterocarpus indicus were tested against human 

breast cancer cell line (MCF-7) separately. The synthesized AgNPs were 

characterized using UV-visible spectroscopy, X-ray powder diffraction (XRD), 

Fourier-transform infrared spectroscopy (FTIR), Scanning Electron Microscope 

(SEM), and zeta potential. The synthesized silver nanoparticles were checked 

with the color variation, and it was confirmed by UV-vis spectral analysis. The 

morphology of the synthesized nanoparticles was analyzed using SEM. The 

XRD was done to find out the crystalline structure of the compound. FTIR 

measurements are carried out to identify the possible biomolecules responsible 

for capping and efficient stabilization of the silver NPs synthesized using 

Pterocarpus indicus. The synthesized leaves-AgNPs and stem bark-AgNPs of 

Pterocarpus indicus were tested against the MCF-7 cell line to determine cell 

viability. Results showed that the stem bark-AgNPs shows more stability than 

leaves-AgNPs due to their higher negative zeta potential (-16.3 mV) than 

nanoparticles biosynthesized from leaves-AgNPs (−13.1 mV). The synthesized 

silver nanoparticles inhibited the proliferation of human breast cancer cell lines 

with an IC50 value of (126.4 μg/ml) for stem bark-AgNPs and for leaves-AgNPs 

(54.60 μg/ml). This study concluded that synthesized AgNPs using Pterocarpus 

indicus have potential anticancer activity. 

INTRODUCTION: Nanotechnology is the 

appearing one in the field of science. In biological 

field, nanotechnology provides rapid research in 

the field of genetics. Silver nanoparticles are 

majorly used for its distinctive properties in 

catalysis, biosensing, chemical sensing, photonics 

and pharmaceuticals 1. In physical and chemical 

methods, the synthesis of nanoparticles requires 

temperature, pressure and also energy is consumed.  
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In the Biological method, the synthesis of silver 

nanoparticles using the plant is more advantageous 

because of its low energy consumption and 

environment friendly 2. Silver nanoparticles used in 

wide range of application such as antimicrobial, 

anti-inflammatory 3, antiviral 4 and anti-diabetic 5 

and also involved in the prevention of diabetic 

wound healing (ointments) 6. 

Cancer is a proliferating disease combining 

physical, environmental, metabolic, chemical and 

genetic factors 7. In US country, Breast cancer is 

the second leading cause of death in women. An 

estimated 39,620 breast cancer death and 232,340 

new cases are expected among women in 2013 8. In 

2019, breast cancer has been diagnosed among 

268,600 people in US women, and 41,760 people 
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were died. The mortality rate for breast cancer is 

projected to decrease from 16.1 in 2015 to 14.7 in 

2030. Breast cancer cell targeting drug 

development without affecting normal cells is a 

challenging task in the field of drug discovery for 

cancer 9. Cytotoxic agents are expensive and induce 

severe side effects 10, 11. Currently, a variety of 

cytotoxic agents have been used in the treatment of 

breast cancer, such as doxorubicin, cisplatin, and 

bleomycin. Although usage of drugs provides 

beneficial effects, but the efficacy and demerits are 

uncertain 12. In the olden centuries, medicinal 

plants are used as effective anticancer agents 13. 

Several medicinal plant species and their 

phytochemicals inhibit the progression and 

development of cancer 14. 

Pterocarpus indicus is belonging to the family of 

Fabaceae, and its Tamil name is vengai maram 15. 

It is an ayurvedic herb plant used in the treatment 

of many ailments such as CNS activity, 

antidiabetic, hepatoprotective, anti-inflammatory 

and anti-oxidant, cardiotonic, anti analgesic and 

antioxidant, antimicrobial, anti-hyperglycemic and 

hypoglycemic, cytotoxic, ant proliferative and anti-

inflammatory, anti-hyperinsulinaemic and 

antihypertriglyceri-demia, anti-cataract, antifungal 

activity 16. Their phytochemical constituents like 

tannin, phloba-tannin, saponin, flavonoids, steroids, 

terpenoids, cardiac glycosides, leucoanthocyanin, 

anthocyanin, anthroquione, coumarin, glycosides, 

phenol, xanthoprotein, alkaloids, emodine, 

carbohydrate. Pterocarpus indicus is a medicinally 

valuable species widely distributed in the region 

pacific southwest and northern and Asia east and 

southeast to native 17, 18. So, it is necessary to find 

novel therapeutic agents against cancer, which are 

biocompatible and cost-effective. Therefore, this 

study was designed to synthesize AgNPs using 

leaves and stem bark of Pterocarpus indicus and to 

evaluate potential toxicity and the general 

mechanism of synthesized AgNPs in human breast 

cancer cells (MCF-7 cells) separately. 

MATERIALS AND METHODS: 
Collection of Plant Material: The Pterocarpus 

indicus bark and leaves were collected in the month 

of December from the Senthankudi Village, 

Pudukkottai, Tamil Nadu, India.  

The plant was identified and authenticated by Dr. 

S. John Britto, Director, Rapinat herbarium, St. 

Joseph College, Tiruchirappalli, Tamil Nadu, for 

identifying the plants.   

Chemical Reagents and Instruments Required: 

Chemicals: Silver nitrate, DMEM medium, Fetal 

Bovine Serum (FBS) and antibiotic solution were 

from Gibco (USA), DMSO (Dimethyl sulfoxide) 

and MTT (3-4,5 dimethylthiazol-2yl-2,5-diphenyl 

tetrazolium bromide) (5 mg/ml) were from Sigma, 

(USA), 1X PBS was from Himedia, (India). 96 

well tissue culture plates and wash beakers were 

from Tarson (India). 

Instruments: Lambda 35, Perkin Elmer Spectro-

photometer, Malvern zetasizer version 2.2., 

XPERT-PRO Machine and TEM, JEOL-JEM 2100 

Ethanolic Extract of Plant Preparation: The 

leaves and stem bark of Pterocarpus indicus plant 

were collected and washed with fresh water. After, 

it was dried in a shaded region for 35-40 days and 

made into fine powder. In a dry beaker, the 

absolute amount of powder and few amounts of 

ethanol were added. These solutions were shifted 

into another beaker, stirred with a glass rod, and 

closed with a watch glass. Boiling this solution for 

20-30 min; the color changes occur from slight 

green into dark green in color and cooled at room 

temperature for 1 h. The extract was filtered using 

Whatman no. 41 filter paper in a clean beaker. 

Finally, these stock solutions were transferred into 

a brown bottle and then stored in a cooled place for 

further study 19. 

Optimization and Synthesis of Silver 

Nanoparticles: Ethanolic extract of each leaves 

and stem bark of Pterocarpus indicus were used as 

a stock solution. A perfect amount of silver nitrate 

was weighed in a 50ml standard flask and liquefied 

with deionized water. Aluminum foil was used to 

close the flask for the preclusion of photochemical 

reactions. Different concentration of the stock 

solution (25µl, 50µl, 75µl, and 100µl) was mixed 

with 1mM of silver nitrate solution without any 

contamination. Then, this solution was kept at 

room temperature for the formation of silver 

nanoparticles. A color change occurs from 

colorless to red-brown, which indicates the 

formation of silver nanoparticles transparently 

without any agglomeration and is highly stable in 

nature 20. 
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Characterization Techniques: 

UV-visible analysis: UV-Visible spectroscopy 

(UV-Vis) technique is used to measures the optical 

properties (size, shape, concentration, agglo-

meration state, and refractive index) of the 

nanoparticles by the eradication (scatter + 

absorption) of light passing through a sample. 

Hence, nanoparticles were identified, characterized 

and studied by UV- Visible spectroscopy 21, 22. 

FTIR Analysis: Fourier Transform Infrared 

Spectroscopy is otherwise called FTIR Analysis or 

FTIR Spectroscopy. The test sample can be 

scanned by infrared light, and chemical properties 

like organic, polymeric, and inorganic materials 

were observed by this method. Fourier Transform 

Spectrometer absorbs infrared spectra within the 

range of 400-4500 cm-1. At a particular frequency, 

multiple functional groups may be absorbed, and it 

gives rise to different characteristic absorptions. 

XRD: X-ray diffraction (XRD) analysis is used to 

study the nanomaterials (with structural features in 

the range of 1-100 nm). The structure of 

nanomaterials has been probed by XRD method. 

The position of values of the product (crystallinity 

or amorphous nature) can be identified by this 

technique. With respect to d-spacing values; the 

fingerprint regions of relative intensity are found in 

XRD analysis. 

SEM Analysis: Samples were mounted on 12 mm 

aluminium specimen stubs with double-sided 

carbon tape, coated with gold-palladium, and 

examined with an FEI Quanta 250 FEG SEM 

operating at 10 kV. 

Zeta Potentiometer: Size and zeta potential of the 

silver nanoparticles were determined by Malvern 

Zetasizer ZEN 3600 (United Kingdom). This 

instrument allows the measurement of particle-

sized distribution in the range 2 nm–3 nm. 

Cell Culture: MCF-7 (Human breast cancer cells) 

cell lines were cultured in liquid medium (DMEM) 

supplemented 10% Fetal Bovine Serum (FBS), 100 

ug/ml penicillin, and 100 µg/ml streptomycin, and 

maintained under an atmosphere of 5% CO2 at 37 

°C. 

MTT Assay: The leaves and stem bark of 

Pterocarpus indicus were tested for in-vitro cyto-

toxicity, using MCF-7 cells by 3-(4,5-dimethyl-

thiazol-2-yl)- 2, 5- diphenyltetrazolium bromide 

(MTT) assay separately. Briefly, the cultured MCF-

7 cells were harvested by trypsinization, pooled in 

a 15 ml tube. Then, the cells were plated at a 

density of 1×105 cells/ml cells/well (200 µL) into a 

96-well tissue culture plate in a DMEM medium 

containing 10 % FBS and 1% antibiotic solution 

24-48 hour at 37 °C. The wells were washed with 

sterile PBS and treated with various concentrations 

of the sample in a serum-free DMEM medium. 

Each sample was replicated three times, and the 

cells were incubated at 37 °C in a humidified 5% 

CO2 incubator for 24 h. After the incubation 

period, MTT (20 µL of 5 mg/ml) was added into 

each well after the incubation period. The cells 

were incubated for another 2-4 h until purple 

precipitates were clearly visible under an inverted 

microscope. Finally, the medium and MTT (220 

µL) were aspirated off the wells and washed with 

1X PBS (200 µl). Furthermore, to dissolve 

formazan crystals, DMSO (100 µL) was added, and 

the plate was shaken for 5 min. The absorbance for 

each well was measured at 570 nm using a 

microplate reader (Thermo Fisher Scientific, USA). 

The percentage cell viability and IC50 value were 

calculated using Graph Pad Prism 6.0 software 

(USA) 23 24. 

RESULTS: 

Visual Color Change and UV-Vis Spectroscopy: 

In this experiment, the addition of ethanol extract 

of leaves and stem bark of Pterocarpus indicus 

separately into the glass vial containing AgNO3 led 

to the change in color from colorless to reddish-

brown indicates the presence of silver 

nanoparticles. UV spectra observed plasma 

resonance band at the range of 435 nm for the 

leaves-AgNPs and at the range of 439 nm for the 

stem bark-AgNPs Fig. 1. 

Functional Group Determination using FT-IR 

Spectroscopy: The FT-IR analysis of synthesized 

Ag NPs is presented in Fig. 2. The following peaks 

are observed in the leaves-AgNPs; the medium 

band primary amine at 3438.11 cm-1 corresponds to 

N-H stretching vibrations. The strong band 

Isothiocyanate at 2085.17 cm-1 corresponds to 

N=C=S stretching vibrations. The medium band 

Alkene at 1637.86 cm-1 corresponds to C=C 

stretching vibrations, Amine at 1109.08 cm-1 
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corresponds to C-N stretching vibrations. The 

Strong band Halo compound at 670.15 cm-1 

corresponds to C-Br stretching vibrations Fig. 2a. 

For the stem bark-AgNPs, the strong band primary 

amine at 3441.16 cm-1 corresponds to 3441.16 cm-1 

corresponds to broad O-H stretching alcohol. The 

Strong band Isothiocyanate at 2077.79 cm-1 

corresponds to N=C=S stretching vibrations. The 

Medium band Alkene at 1634.81 cm-1 corresponds 

to C=C stretching conjugated alkene, and amine at 

1405.54 cm-1 corresponds to O-H bending alcohol. 

The strong band Alcohol at 1114.45 cm-1 

corresponds to C=O secondary alcohol, Anhydride 

at 1030.7 cm-1 corresponds to CO-O-CO anhydride, 

and Halo compound at 662.74 cm-1 corresponds to 

C-Br stretching vibrations Fig. 2b. Analysis of 

these spectra strongly suggested the presence of 

flavonoids and phenols, which were mainly 

responsible for the formation of silver nanoparticles 

by reducing silver nitrate.  

  
FIG. 1: UV-VIS SPECTRUM OF SYNTHESIZED SILVER NANOPARTICLES USING PTEROCARPUS INDICUS (A) 

LEAVES-AgNPs (B) STEM BARK-AgNPs 

  
FIG. 2: UV-VIS SPECTRUM OF SYNTHESIZED SILVER NANOPARTICLES USING PTEROCARPUS INDICUS (A) 

LEAVES-AgNPs (B) STEM BARK-AgNPs 

X-Ray Diffraction (XRD): The XRD spectrum 

was recorded to confirm the crystalline structure of 

synthesized AgNPs using the leaves and stem bark 

of Pterocarpus indicus. The result is shown in Fig. 

3. The diffraction peaks were obtained by leaves-

AgNPs is observed at 38.4024, 46.3896, 65.1721 

and 78.568 in the 2Ө range Fig. 3a. The obtained 

XRD pattern for silver nanoparticles synthesized 

using Pterocarpus indicus bark extract showed the 

characteristic peaks 38.7965, 44.7206, 65.0686, 

and 78.2134 in the 2Ө range Fig. 3b.  

The peaks can be indexed to the (111), (200), (220) 

and (311) reflection of the face-centered cubic 

structure of metallic silver, which suitably matched 

the standard diffraction data with those reported for 

silver by joint committee on powder diffraction 

standards (JCPDS) FILE NO: 040783. 

A B 

A B 
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FIG. 3: XRD ANALYSIS OF SYNTHESIZED SILVER NANOPARTICLES USING PTEROCARPUS INDICUS (A) 

LEAVES-AgNPs (B) STEM BARK-AgNPs 

SEM Image: The SEM image is employed to 

predict the size and morphology of resultant silver 

nanoparticles using leaves and stem bark of 

Pterocarpus indicus. The size (diameter) of the 

nanoparticles lies between 37.9-124.5 nm region in 

case of leaves-AgNPs Fig. 4a and 98.70-126 nm in 

case of stem bark-AgNPs sample Fig. 4b, the 

average size of the nanoparticles is ~ 200 nm, 

whereas the shapes were spherical and cubic. 

  
FIG. 4: SEM PHOTOGRAPH OF SYNTHESIZED SILVER NANOPARTICLES USING PTEROCARPUS INDICUS 

(A) LEAVES-AgNPs (B) STEM BARK-AgNPs 

Particle Size Distribution and Zeta Potential 

Studies: Size distribution analysis was performed 

using dynamic light scattering to know the size of 

the biosynthesized silver nanoparticles. Dynamic 

light scattering results affirmed an average 

diameter of the biosynthesized AgNPs was in the 

nanometer range. The intensity weighted particle 

size distribution histograms are obtained from the 

leaves-AgNPs exhibited polydisperse mixture with 

the size ranging of 1842 nm with polydispersity 

index of 0.247 Fig. 5a, and for the stem bark-

AgNPs exhibited polydisperse mixture with the 

size ranging of 385 nm with polydispersity index of 

0.063 Fig. 6a. Thus, the particle size distribution 

studies confirm that the Ag particle has formed in 

nanosize and well match with the average particle 

diameter range obtained from SEM studies.The 

zeta potential is used to depict the surface charge 

and stability of synthesized silver nanoparticles 

using Pterocarpus indicus. As shown in Fig. 6b, 

the biosynthesized leaves-AgNPs had a negative 

charge with a zeta potential value −13.1 mV.  

The biosynthesized stem bark-AgNPs had a 

negative charge with a zeta potential value 

−16.3 mV Fig. 6b. This zeta potential value falls 

within the range of −20 to −30 mV is considered as 

moderately stable, which clearly indicated that the 

synthesized S-AgNPs were moderately stable in 

nature. 

A B 

A B 
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FIG. 5: (A) PARTICLE SIZE DISTRIBUTION, AND (B) ZETA POTENTIAL MEASUREMENT OF THE 

BIOSYNTHESIZED AGNPS USING PTEROCARPUS INDICUS LEAVES EXTRACT 

  
FIG. 6: (A) PARTICLE SIZE DISTRIBUTION, AND (B) ZETA POTENTIAL MEASUREMENT OF THE 

BIOSYNTHESIZED AgNPs USING PTEROCARPUS INDICUS STEM BARK EXTRACT 

Cytotoxicity Activity: The Cytotoxicity study was 

carried out for the synthesized silver nanoparticles 

using leaves and stem bark of Pterocarpus indicus 

separately. These leaves and stem bark AgNPS 

were screened for its cytotoxicity against MCF -7 

breast cancer cell lines at different concentrations 

10-500 µg/ml to determine the IC50 (50% growth 

inhibition) by MTT assay was summarized in 

Table 2. The table’s shows that the stem bark- 

AgNPs was found more cytotoxic as compared to 

the leaves-AgNPs on MCF-7 cancer cell lines 

tested as indicated by the IC50 values. Cytotoxicity 

was observed against MCF-7 cell line IC50 value is 

54.60 (µg/ml) for the leaves-AgNPs and for the 

stem bark-AgNPs is 126.4 (µg/ml)respectively).  

From the results of MTT analysis, it is concluded 

that stem bark-AgNPs of Pterocarpus indicus 

showed a maximal antiproliferative effect on breast 

cancer cell lines (MCF-7) when compared to the 

leaves-AgNPs. 

From this cell viability assay, the synthesized silver 

nanoparticles leaves have more capacity to kill 

MCF-7 cells when compared to stem bark of 

Pterocarpus indicus. There is no drastic change in 

leaves-AgNPs treated cells when the time is 

increased, whereas the synthesized stem bark-

AgNPs treated cells cause variation in cell viability 

when the time is increased at 500 and 400 μg/ml 

Graph 1. 

TABLE 1: OPTICAL DENSITY AND CELL VIABILITY OF SYNTHESIZED SILVER NANOPARTICLES USING 

LEAVES AND STEM BARK OF PTEROCARPUS INDICUS ON MCF 7 CELL LINE BY MTT ASSAY 

S. no. Tested sample 

concentration 

(μg/ml) 

Leaves-AgNPs Stem bark-AgNPs 

Absorbance 

(Optical density) 

Cell Viability 

(%) 

(IC50) Absorbance 

(Optical density) 

Cell Viability 

(%) 

(IC50) 

1 Control 0.464 100  

54.60 
(µg/ml) 

0.422 100  

 
 

 
126.4 

(µg/ml) 

2 10 μg/ml 0.456 98.2 0.348 82.61 
3 20 μg/ml 0.451 97.19 0.329 78.03 

4 40 μg/ml 0.434 95.04 0.320 75.98 
5 60 μg/ml 0.407 92.24 0.302 71.72 

6 80 μg/ml 0.369 79.59 0.253 59.94 

A B 

A B 
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7 100 μg/ml 0.318 68.6 0.235 55.76 
8 200 μg/ml 0.295 63.57 0.196 46.52 

9 300 μg/ml 0.276 59.55 0.165 39.09 
10 400 μg/ml 0.219 47.19 0.11 26.06 

11 500 μg/ml 0.136 29.37 0.095 22.58 

  
FIG. 7: PERCENTAGE OF CELL GROWTH INHIBITION OF SYNTHESIZED SILVER NANOPARTICLES USING 

LEAVES (A) AND STEM BARK (B) OF PTEROCARPUS INDICUS ON MCF 7CELL LINE BY MTT ASSAY 

The morphological changes of the cell lines treated 

cells with various concentrations of leaves-AgNPs 

and stem bark-AgNPs of Pterocarpus indicus was 

incubated for 24 h and compared with the untreated 

cells. Compared to control cells after the incubation 

period, the morphology of the leaves-AgNPs and 

stem bark-AgNPs treated cancer cells significantly 

changed and appeared less uniform with the loss of 

membrane integrity, although still intact at lower 

concentrations. Whereas at higher concentrations, 

the leaves-AgNPs and stem bark-AgNPs treated 

cells showed remarkable differences with the 

control group. The significant changes such as loss 

of intact membrane, karyopyknosis, cell deta-

chment from the plate, and change of 

morphological features were evident when 

compared to untreated cells. The most identifiable 

morphological features of apoptosis were observed 

by inverted light microscopy in the leaves-AgNPs, 

and stem bark-AgNPs treated cells Fig. 8. The 

treated cells appeared like cells undergoing 

apoptosis with prominent features such as 

detaching from the culture plate, cytoplasmic 

condensation, cell shrinkage and condensation and 

aggregation of the nuclear chromatin, and loss of 

contact with neighbouring cells Fig. 9. However, 

the untreated cells appeared normal and were 

confluent. 

    
                   Control cells                             500µg/ml                                 300µg/ml                                100µg/ml 

   
                                                60µg/ml                                  40µg/ml                                  10µg/ml  

FIG. 8: CYTOTOXIC EFFECT OF SYNTHESIZED SILVER NANOPARTICLES USING LEAVES OF PTEROCARPUS 

INDICUS ON MCF 7 CELL LINE BY MTT ASSAY 

A B 
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Control cells                             500µg/ml                                 300µg/ml                                100µg/ml 

   
60µg/ml                                  40µg/ml                                  10µg/ml 

FIG. 9: CYTOTOXIC EFFECT OF SYNTHESIZED SILVER NANOPARTICLES USING STEM BARK OF 

PTEROCARPUS INDICUS ON MCF 7 CELL LINE BY MTT ASSAY 

DISCUSSION: In the current study, the human 

breast cancer cell line (MCF-7) activity of 

Pterocarpus indicus and cell viability variations of 

synthesized leaves-AgNPs and stem bark-AgNPs 

were noted. The silver nanoparticle was 

synthesized using leaves and stem bark of 

Pterocarpus indicus. The color was changed from 

light green to dark brown for leaves and from 

yellow to brown color for the bark of Pterocarpus 

indicus. This clearly demonstrated that the 

synthesis of silver nanoparticles formed. The 

synthesis was confirmed by a UV-vis 

spectrophotometer. It has been reported that the 

silver nanoparticle starting from light yellow to 

dark brown. The absorption spectra of silver 

nanoparticle twisted in the reaction media have 

absorbance peak at 420 nm 25. The development of 

silver nanoparticles using Pterocarpus indicus was 

viewed by the color change 26. It has been reported 

that the XRD patterns of dried AgNPs synthesized 

using fluoresced peaks at 2Ф values of 21.64º, 

29.48º, 38.84º, 43.28º and 53.48º assigned to the 

(200), (101), (144), (202) and (311) planes of a 

faced center cubic lattice of silver 27. Therefore, 

XRD results suggested that crystallization of the 

bioorganic phase occurs on the plane of the AgNPs 
28. 

The FTIR analysis was carried out to find the 

presence of biomolecules present in the synthesized 

silver nanoparticles. Higher peaks at 3438 and 3441 

cm-1 might be attributed to bounded hydroxyl 

(OH) of alcohol /phenols or amine (-NH) groups of 

leaves-AgNPs and stem bark-AgNPs, respectively. 

Previous studies suggested that these bonds could 

be due to the hydroxyl group stretching in proteins, 

enzymes or polysaccharides found in their extracts 

of Pterocarpus indicus 29. Lower bands at 670 and 

662 cm-1 are suggested to be due to alkylhalides 

such as C-Cl stretching found in anthocyanin 

flavonoids that are present in those leaves’ extracts 
30. Therefore, free groups present in the proteins 

and flavonoids, such as anthocyanins and gallic 

acid, found in ethanolic extracts of Pterocarpus 

indicus were responsible for silver nitrate reduction 

to silver nanoparticle and capping nanoparticles for 

stabilization and prevent their aggregation in the 

medium have been previously reported 31, 32, 33. 

SEM was to find the morphology of the 

synthesized silver nanoparticles reported earlier 

that the SEM images for the biosynthesized silver 

nanoparticles cluster in shape with an average size 

ranging from 20-100 nm. This image confirmed the 

formation of nanoparticles capped with its 

biomoites due to surface Plasmon resonance 34. The 

previous studies reported that a high negative 

potential value increases negative-negative 

repulsion between silver nanoparticles that in turn 

assists their long-term stability, gold colloidal 

nature and high dispersity 35. Stem bark-AgNPs 

appear larger in size than those reported in previous 

studies that might be due to its low negativity, 

leading to higher attraction force and, in turn, lead 

to nanoparticle aggregation 36.  
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The synthesized leaves-AgNPs and stem bark-

AgNPs of Pterocarpus indicus were tested for 

cytotoxicity, cell viability, and morphological 

observation. The present results agreed with 

previous studies showing the in vitro cytotoxic 

effect of biosynthesized AgNPs using different 

plant extracts such as Annona squamosa against the 

breast cancer MCF-7 cell line 37. In addition, many 

herbs contain a variety of phenolics, phytosterols, 

triterpenes, flavonoids, saponins, and carotenoids, 

which have been shown from studies of legumes, 

fruit, and vegetables to be cancer chemoprotective 
38. It was also reported that phenolics reduced the 

amount of cellular protein and mitotic index and 

the colony formation during cell proliferation of 

cancer cells. The presence of a 4-carbonyl group of 

the flavonoid molecule also contributes to 

anticancer activity.  

In addition, the presence of a 2,3-double bond in 

flavonoid molecules correlates with mitochondrial 

damage and cancer cell death 39. A previous study 

demonstrated that AgNPs from S. striata flower 

extract may be a potential therapeutic agent for 

human breast cancer treatment 40. Silver 

nanoparticles can be used as anticancer agents with 

minimal effect on normal tissues 41. The present 

studies suggest that the AgNPs are synthesized as 

well as stabilized by Pterocarpus indicus. These 

synthesized nanoparticles highly inhibit the growth 

of cancer cells (MCF-7) have great importance as a 

therapeutic agent in preventing or lowering 

oxidative stress related to degenerative diseases, 

such as breast cancer. 

CONCLUSION: In the present study, a simple and 

economical approach has been attempted to obtain 

a green eco-friendly synthesis of silver 

nanoparticles which was obtained from bio-

reduction of Pterocarpus indicus leaves and stem 

bark extracts with AgNO3 solution. Silver 

nanoparticles synthesized by the green chemistry 

approach reported in the present study may have 

potent applications in human breast cancer. 

Synthesized AgNPs from the plant extracts is 

characterized specifically using UV-Visible 

spectroscopy, zeta potential for particle size 

analysis, and SEM, whereas protocol to produce 

uniform-sized nanoparticles has to be standardized 

for specific applications. The synthesized silver 

nanoparticles are spherical, with sizes in the ranges 

from 37.9-126 nm. Additionally, the synthesized 

silver nanoparticles showed significant enzyme in-

vitro cytotoxicity activity against breast cancer cell 

line (MCF-7), so the leaves AgNPs and the stem 

bark-AgNPs of Pterocarpus indicus, which are 

responsible for anticancer activity, have to be done 

for the usage of anticancer agent. 
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