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Abstract— Enlargement of biologically stimulated 

investigational processes for the synthesis of nanoparticles is 

budding into an important branch of nanotechnology. Eco 

responsive methods of green mediated synthesis of nanoparticles 

are the present research in the extremity of nanotechnology. The 

bioreduction behavior of leaf extracts of Morinda citrifolia  L. 

(Rubiaceae) in the green synthesis of silver nanoparticles was 

investigated employing UV/Visible Spectrophotometry, Particle 

size analyzer, Zeta potential, Filed emission scanning electron 

microscopy, Energy Dispersive X-ray Analysis and Fourier-

Transform Infrared Spectroscopy. The antifungal property of the 

silver nanoparticles was tested against Candida albicans, 

Candida tropicalis and Candida krusei. The Antifungal assay 

tests Zone of inhibition revealed the concentrations of more than 

10µl of silver nanoparticles were inhibited the growth of fungal 

pathogens. 
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I.INTRODUCTION 

The nanotechnology was one of the majority dynamic areas 

of research in modern nanomaterial sciences demonstrates 

completely new and different in normal or enhanced properties 

based on specific characteristics such as size, shape, intensity, 

charges, distribution and morphology (1). These extraordinary 

and exclusive properties could be recognized to their nano sizes 

and large surface areas based on the surface fixation. For these 

reasons, metallic nanomaterials have found uses in wind range 

of applications in different fields, such as catalysis, photonics, 

and electronics (2). Nanobiotechtechnology has emerged up as 

integration and interaction between the two advanced areas of 

biotechnology and nanotechnology for developing biosynthetic 

and eco-friendly technology for synthesis of nanomaterial in 

biological methods (3). Among the different type of 

nanomaterials Copper (4), Zinc (5), Titanium (6), Magnesium 

(7), Gold (8), Alginate (9) and Silver, Silver nanoparticles have 

proved to be most effective as it has good efficacy against 

fungi, bacteria, viruses and other eukaryotic micro-organisms 

(10).  Nanotechnology is mainly concerned with synthesis of 

nanoparticles of variable sizes, shapes, compositions and 

controlled disparity of their potential use for human benefits for 

the modern developed technology (11). Bioinspired synthesis 

of silver nanoparticles provides advancement over chemical 

and physical methods as it is a cost effective and eco-friendly 

and in this method there is no need to use high pressure, 

energy, temperature and toxic chemicals (12). Synthesis of 

silver nanoparticles using plant extracts have been reported in 

Boswellia ovalifolilata, Shorea tumbuggaia Svensoina 

hyderobadensis, Thespesia populnea, Vinca rosea (13),  Cassia 

auriculata (14). Morinda citrifolia L. (Noni) has been 

extensively used in folk medicine for over 2,000 years. It has 

been reported to have broad therapeutic effects, including 

cancer activity, in both clinical practice and laboratory animal 

models (15). Noni has traditionally been used for colds, flu, 

diabetes, anxiety, and high blood pressure, as well as for 

depression and anxiety. The green fruit, leaves, and 

root/rhizomes were traditionally used in Polynesian cultures to 

treat menstrual cramps, bowel irregularities, diabetes, liver 

diseases, and urinary tract infections (16). The mechanism for 

these effects remains unknown (17-21). The hypothesis that 

Morinda citrifolia possesses an antifungal preventive effect at 

the initiation stage of carcinogenesis was studied (35). Hence, 

in the present investigation, green synthesis of silver 

nanoparticles using the leaf extract of Morinda citrifolia L. and 

their antifungal activities are presented and discussed. 

II.MATERIALS AND METHODS 

Morinda citrifolia L. leaves were collected from Farm 

House near Erode, Periyar District, Tamilnadu and 

authenticated by Botanical Survey of India, Southern Regional 

Centre, Coimbatore 641003 Tamilnadu.  The fungal test strains 

were procured from MTTC, Chandigarh. Silver Nitrate 

(AgNO3) was purchased from HiMedia, Mumbai. 

III.SYNTHESIS OF SILVER NANOPARTICLES 

Shade dried leaves of Morinda citrifolia were pulverized 

into fine powder. 1 gram of the leaf powder was taken in a 250 

ml Erlenmeyer flask and to it 100ml of distilled water was 

added. The mixture was kept on a heating mantle at 700C for 

20 minutes. The extract was filtered by Whatmann No.1 filter 

paper and use. For the synthesis of silver nanoparticles 

(AgNPs), leaf powder extract was added to the silver nitrate 

solution in the ratio 95:5 ml and kept in sunlight for 120 

seconds to synthesize the nanoparticles. 

IV.CHARACTERIZATION STUDIES:

The leaf powder extracts containing silver nanoparticles 

were characterized by the following methods: 

A. Visual Observation: 

A change of colour from pale yellow to reddish brown was 

observed in the solution after visible irradiation. 
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B. UV Spectrophotometric analysis:  

The formations of leaf extract mediated silver nanoparticles 

were confirmed by the spectral analysis. The UV spectra of the 

biosynthesized silver nanoparticles were recorded using 

Lambda 35, Perkin Elmer UV Spectrophotometer by 

continuous scanning from 190nm to 1100nm and the leaf 

powder extract was used as the reference for the baseline 

correction. 

C. Fourier Transform Infra Red Spectroscopy Analysis: 

FTIR analysis was used to investigate and predict the 

physicochemical interactions between different components in 

a formulation. FTIR spectroscopy measurements were taken for 

the AgNPs synthesized after 24 hrs of reaction. These 

measurements were carried using a FTIR SHIMADZU 8400S 

instrument with a wavelength range of 4000 to 400 nm where 

the samples were incorporated with KBr pellets to acquire the 

spectra. The results were compared for shift in functional 

peaks. 

D. Field Emission Scanning Electron Microscopy 

FESEM was used to characterize the mean particle size, 

morphology of the AgNPs. The powder sample and freeze 

dried sample of the AgNPs solution was sonicated with 

distilled water; small drop of this sample was placed on glass 

slide allowed to dry. A fine powder was coated to make the 

samples conductive Jeol JSM-6480 LV FESEM machine was 

operated at a vacuum of the order of 10-5 torr. The accelerating 

voltage of the microscope was kept in the range 10-20 kV. 

E. Particle Size Analyzer (DLS method) 

In most applications theoretical calculations predict the 

relative effects of particle size, particle composition, 

composition of the surrounding medium and wavelength of 

light. In order to find out the particles size distribution the Ag 

powder was dispersed in water by horn type ultrasonic 

processor (Vibronics, VPLP1). The data on particle size 

distribution were extracted in Zetasizer Ver. 6.20 

(Mal1052893, Malvern Instruments). 

F. Energy Dispersive X-ray Analysis:  

The elemental composition of the synthesized nano 

particles by M. citrifolia were dried; drop coated on to carbon 

film and tested using EDAX analysis (S-3400N Japan). 

G. Antifungal activity study 

Antifungal activity of the synthesized silver nanoparticles 

was indomitable, using the agar well diffusion assay method 

(22). Approximately 20 ml of Muller Hinton Agar was poured 

in sterilized Petri dishes. The fungal test organisms were grown 

in potato dextrose broth for 24 h. Agar wells of 6 mm diameter 

were prepared with the help of a sterilized stainless cork borer. 

Two wells were prepared in the agar plates. The wells were 

labeled as A and B. ‘A’ well was loaded with 50 μl of silver 

nanoparticles, ‘B’ well was loaded with 50 μl of Distilled water 

and were incubated at 37oC. The plates were examined for 

confirmation of zones of inhibition, which become visible as a 

clear area around the wells (23). The diameter of such zones of 

inhibition was measured using a meter ruler and the mean value 

for each organism was recorded and expressed in millimeter. 

V.RESULTS AND DISCUSSION  

The aqueous leaf extract of M. citrifolia was used to 

synthesis silver nanoparticles in the eco friendly and green 

synthesis method. Based on the reduction process the yellow 

color was turned into reddish brown color in the source of 

sunlight. The sunlight was act as the energy producer of the 

nanomaterials synthesis process (24). Colors of the silver 

nanoparticles were recognized based on the Surface Plasmon 

Resonance (SPR) arising due to the free conduction electrons 

induced by an interacting electronic field (25).  UV spectra 

absorption shows that the silver nanoparticles high peck at 497 

nm and the spectrum is show in fig. 1. 

 
Figure 1. UV Spectral analysis of silver nanoparticles 

synthesized from Morinda citrifolia 

FTIR analysis expose that the biological compounds present in 

the nanoparticles. The biomolecules were identified after the 

Ag+ reduction and the spectra are as shown in fig. 2. The 

spectra revealed that the maximum major peak at 3401.64 cm-1 

which corresponded in N-H group and presence of amine 

compounds. The minor groups were also formed of alkynes and  

aromatics. The morphological analysis of silver nanoparticles 

carried out by FESEM recorded the  size and shape of the silver 

nanoparticles, fig. 3. It is illustrated that the silver nanoparticles 

were predominantly spherical in shape with uniform 

distribution. EDX pattern shows the crystalline and elemental 

composition of silver nanoparticles synthesized from leaf 

extract of M. citrifolia (Fig. 4.) The strong signal in the silver 

region was observed at 3 keV for silver nanoparticles due to the 

Surface Plasmon Resonance (26, 27).   73% of silver present in 

the nano silver colloid. The weak O atom present in K series. 

The particle size distribution exposed the particle diameter in 

the nano silver liquid. The maximum size of the nanosilver was 

193.5 dnm and the minimum size was 22.34dnm (Fig. 5.). 

Toxicity studies on pathogenic fungi open an access for 

nanotechnology applications in medicine. In this study, M. 

citrifolia leaf extract and the AgNPs syn¬thesized with M. 

citrifolia leaf extract were tested for their antifungal activities 

against Candida albicans, Candida tropicalis and Candida 

krusei. The AgNPs recorded the  maximum  activity against the 

C. tropicalis (28.0 ± 0.57 mm), C. albicans (24.0 ± 1.52 mm), 

and the minimum  inhibitory zone for C. krusei  was (21.0 ± 

1.52) (Fig 6). Biological and green synthesis of metal AgNPs is 

a traditional method and the use of plant extracts has a new 

awareness for the control of sickness, moreover being safe with 

no phytotoxic side effects (28). AgNPs are expansively used in 

the pharmaceutical indus¬try and have inhibitory activities on 

various microorganisms. They have also been used in balms 

and ointments to avert infections following burns and wounds 

(29). Silver ions released by the silver nanoparticles may attach 

almost to negatively charged particles to the bacterial cell wall 

and shatter it, thereby chief to protein denaturation and cell 
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death (30). Ag+ ions uncouple the respiratory shackle from 

oxidative phosphorylation or collapse the proton-motive force 

across depending on the size and shape (31- 32). Many of the 

studies reported that AgNPs preferentially spring to the 

cytoplasmic membrane leading to cell damage in the lock and 

key or induced fit method. In addition to that, the pitting caused 

by AgNPs in the bacterial or fungal cell wall is also responsible 

for the death of bacteria or fungi (33). 
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3401.64 ~ N–H stretch primary, 

secondary 

amines, amides 

2107.90 ~ –C(triple bond)  alkynes 

1572.35 ~ C–C stretch 

(in–ring) 

aromatics 

1126.01 ~ C–N stretch aliphatic amines 

760.98 ~ –C(triple)C–H: 

C–H bend 

alkynes 

696.80 ~ C–Br stretch alkyl halides 

Table 1. Summary of FTIR interpretation 

 

 
Figure 2. FTIR Spectral analysis of silver nanoparticles 

synthesized from Morinda citrifolia Leaf. 

 

 
Figure 3. FESEM analysis of silver nanoparticles 

synthesized from Morinda citrifolia leaf. 

 

 
Figure 4. EDAX Spectral analysis of silver nanoparticles 

synthesized from Morinda citrifolia leaf. 

 

 
Figure 5. Particle size analysis of silver nanoparticles 

synthesized from Morinda citrifolia 

 

 
Figure 6. antifungal activity of silver nanoparticles 

synthesized from Morinda citrifolia 

 

VI.CONCLUSION  

Rapid and green synthesis shows that the environmentally 

benign silver nanoparticles have been synthesized using 

Morinda citrifolia leaf. The synthesis is found to be efficient in 

terms of reaction time as well as stability of the synthesized 

AgNPs. Throughout the globe, interest for pronouncement of 

this bioactive compounds increases because of the pathogenic 

resistance to available drugs. The present study emphasizes the 

use of plants mediated synthesis of AgNPs with potent 

antifungal effect. 
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