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ABSTRACT: In the last decade, the advent of nanotechnology has spurred significant 

developments and innovations in this field of Research. Nanoparticles synthesis is an evergreen 

research field of 21st century. Therefore, it was thought interesting to synthesized Silver 

Nanoparticles. The present work focuses the use of the aqueous extract of stem of Morinda 

citrifolia. In producing silver nanoparticles (AgNPs) from silver nitrate aqueous. 

Phytochemical analysis of the extract reveals anticancer application. The AgNPs obtained was 

characterized by UV-visible spectroscopy, FT-IR spectroscopy. SEM images which revealed 

the presence of various shapes and sizes. In this study, we investigated anticancer activity of 

synthesized AgNPs. 
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INTRODUCTION: Metallic nanoparticles have attracted tremendous interest due to their 

unique physicochemical properties. Their applications include use in biosensingi, media 

recordingii, opticsiii, catalystsiv, and environmental remediationv-x. The synthesis of 

nanoparticles has been proposed as a cost-effective environmentally friendly alternative to 

chemical and physical methods. Consequently, nanomaterials have been synthesized using 

microorganismxi-xv and plant extractsxvi-xxii. The use of plant extracts for synthesis of 

nanoparticles is potentially advantageous over microorganism due to the ease of scale up, the 

biohazards and elaborate process of maintaining cell culturesxxiii,xxiv. Nanotechnology deals 

with the synthesis of nanoparticles with controlled size, shape and dispersity of materials at the 

nanometer scale lengthxxv. Metal nanoparticle with at least one dimension approximately 1-100 

nm have received considerable attention in both scientific and technological areas due to their 

unique and unusual physico-chemical properties with that of bulk materials. Due to specific 

size, shape and distribution nanoparticles are used in the production of novel systems. 
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Literature reveals a promising medical application of AgNPs synthesized using herbal extracts. 

Silver nanoparticles synthesized using herbal extracts have been reported to have good anti-

bacterial, anti-fungal and antioxidant propertiesxxvi,xxvii. Nanoparticles synthesis by medicinal 

plants show more benefit; they may enhance the antibacterial activity of silver nanoparticles, 

because the medicinally valuable active biomolecule present in the plants may bind on the 

surface of the nanoparticles and reduce the silver ions to silver nanoparticles. The various types 

of nanomaterials of different metals such as copper, zinc, titanium, magnesium, gold and silver 

used for improvement of biosensors, gold nanoparticles (AuNPs) and silver nanoparticles 

(AgNPs) were proved to be most effective, as they have good antimicrobial efficacy against a 

wide variety of bacterial, viruses and other eukaryotic micro-organismxxviii-xxxvi. The use of 

plant extracts for synthesis of nanoparticles is potentially advantageous over microorganism 

due to the ease of scale up, the biohazards, and elaborates process of maintaining cell 

culturesxxxvii-xxxix. Plant extract was used for the synthesis of silver nanoparticles because it was 

proved to be less toxic and also need less purification as compared to chemical methodsxl, xli. 

Silver nanoparticles were proven to be most efficient as they possess good antimicrobial and 

antioxidant activitiesxlii-xlvi. In this study, we successfully reported the synthesis of silver 

nanoparticles using stem extract of Morinda Citrifolia. Synthesized silver nanoparticles were 

applied to evaluate the anticancer activity. 

 

MATERIALS AND METHODS 

A. PLANT MATERIALS: The Stem of Morinda Citrifolia was collected from the bamboo 

Garden, Amravati, Dist. Amravati during December and January 2021. 

B. SYNTHESIS OF AGNPS: The fresh stem extract used for the synthesis of AgNPs was 

prepared from 25gm weight of fresh stem was cut into fine pieces and thoroughly washed 

in a 500ml flask, boiled in 75ml of water for 20 min at 600C and the produced extract was 

subjected to freeze drying. Suspensions were filtered with Whatman No. 42 filter paper. 

5ml of aqueous solution of stem extract mixed with aqueous NaOH. Silver nitrate 

(AgNO3) was prepared in a flask and 2ml of stem extract was added at room temperature 

for 22h in the dark until the brownish color was developed which indicated the formation 

of AgNPs. 

a) UV-VIS ABSORBANCE SPECTROSCOPY ANALYSIS: The reduction of silver 

nitrate (AgNO3) to AgNPs was monitored periodically by UV-vis spectroscopy (Shimazu) 

after the dilution of the samples with deionized water. A UV-vis spectrograph of the silver 

and nanoparticles was recorded by using a quartz cuvette with water as reference. The 

UV-vis spectrometric readings were recorded at a scanning speed of 200-800 nm. 

b) FT-IR ANALYSIS: PerkinElmer spectrometer FT-IR Spectrum one in the range of 4000-

400cm-1 at a resolution of 4cm-1 was used. The sample was mixed with KBr procured from 

Merk chemicals. Thin sample pellet was prepared by pressing with the Hydraulic pellet 

press and subjected to FT-IR analysis. 

c) SEM ANALYSIS: Morphological characterization of the samples was done using FEI 

Quanta 200scanning Electron microscope. A pinch of dried sample was coated on a carbon 

tape. It was again coated with platinum in an auto fine coater and then the material was 

subjected to analysis. 

d) ANTICANCER ACTIVITY: 

 

Materials: MDA MBA231 (Human Breast Cancer) 

Dulbecco’s Modified Eagle Media (DMEM) with glucose-Cat No-11965-092 (Gibco, 

Invitrogen) 

Fetal bovine serum (FBS)- Cat No – 10270106 (Gibco, Invitrogen) 
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Antibiotic-Antimycotic 100X solution (Thermofisher Scientific)-Cat No-15240062   TACS 

Annexin V-FITC Apoptosis Detection Kit (R&D system) Cat No- 4830-01-K. 

PROTOCOL: - 

Cytotoxicity: The cells were seeded a 96-well flat-bottom micro plate and maintained at 370C 

in 95% humidity and 5% CO2 for overnight. Different concentration (100, 50, 25, 12.5, 6.25, 

3.125 µM/ml) of samples were treated. The cells were incubated for another 48 hours. The 

wells were washed twice with PBS and 20 µL of the MTT staining solution was added to 

each well and plate was incubated at 370C. After 4h, 100 µL of DMSO was added to 

each well to dissolve the formazan crystals, and absorbance were recorded with a 570 

nm using micro plate reader. 

Formula: 

Surviving cells (%) = Mean OD of test compound / Mean 

OD of Negative control x 100 using graph pad Prism 

Version5.1, we calculate the IC 50 of compounds 

 

 
 

                             RESULTS 

                       IC50 value of Compounds (µM/ml) 

Sample Code MDA MBA231 

 Mean SD 

SSAC-2 358.5 7.4 

 

Cell Viability of MDA MBA231 

Concentration µM/ml SSAC-2 

160 56.74 55.06 

120 62.92 64.61 

80 69.10 65.73 

40 70.22 71.35 
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Wavelength(nm)                                                                                                                        

Fig.1: UV-vis spectra of synthesized AgNPs 
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                       Fig.2: FT-IR absorption spectra of synthesized AgNPs. 

 

 
 

 
Fig.3.SEM images of silver nanoparticles synthesized from Morinda citrifolia stem extract 

show highly agglomerated shape. 

 

RESULT AND DISCUSSION: When the stem extract of Morinda Citrifolia was mixed with 

AgNO3 solution, the yellow colour of aqueous extract changed to brownish colour immediately 

within 10 min, indicating the formation of silver nanoparticles. 

The reduction of pure silver ions was confirmed by UV-vis spectra where the maximum 

absorbance was seen at 470nm (fig.1). The UV-visible characteristics can be associated with 

the size AgNPs. In addition, FTIR characteristics have confirmed the biomolecules bonding on 

AgNPs. FT-IR spectrum peak at 3445cm-1, 3336cm-1, 2360cm-1, 2071cm-1, 1647cm-1, 1519cm-

1, 1365cm-1, 1203cm-1, 1076cm-1, 1041cm-1, 775cm-1, 690cm-1 and 528cm-1 which shows many 

functional groups(fig.2). SEM images showed aggregation of nanoparticles (Fig.3). 

 

CONCLUSION: The synthesis of silver nanoparticles using stem of Morinda Citrifolia 

extract has been demonstrated. The aim of this investigation is to evaluate the effectiveness of 

the procedure to synthesize AgNPs using Morinda Citrifolia. This method is simple, economic, 

non-toxic and efficient. Nanoparticles synthesis by medicinal plants shows more benefit, they 

may enhance the antimicrobial activity of silver nanoparticles, because the medicinally 

valuable active biomolecules present in the plants may bind on the surface of the nanoparticles 

and reduce the silver ions to silver nanoparticles. These silver nanoparticles were of high purity, 

making them potentially useful for biological applications. This biological method is 
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potentially attractive for large scale synthesis of metallic and metal oxide nanomaterials. This 

work extends the knowledge for the exploration of natural resources particularly Morinda 

Citrifolia as reducing and stabilizing agents for a synthesis of AgNPs. 
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