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Abstract: Nanoscience and technology theoretically provides way in diagnosing and treating all aspects of disorders in human 

life.metallic nanoparticles provide a greater potential in biomedical fields due to their very different optical, magnetic electrical 

properties and their small dimension, among them silver acts as a very well versed disinfecting agent which can be involved in 

antitumour activity. Though particles can be synthesized by many methods namely Chemical method Physical 

methods,photochemical method and biological routes. Based on some demerits of chemical and physical routes such as product 

unsafe to environment, cost high for instrumentation, time consuming for the process in purification, the production of 

nanoparticles is carried out via biological methods. Aloevera plant extract solution is as the precursor material for the synthesis of 

silver nanoparticles. These particles can be monitored to know about their geometry by using microscopic and spectroscopic 

analysis. Hence synthesis of silver nano scaled particles, effects of various parameters, characterization techniques, properties and 

their use are summarized in this review. 

Index Terms- silver.  

Introduction 

Science has been developed in many novel areas very vastlr and one among those areas fall under nanotechnology. This can again 

be deviated in a different form as nanobiotechnology in which plants and their different products like leaves stem barks or some 

exracts are found to be used in the nanoparticle synthesis(1) These processes have found to be used in many applications like 

therapeutic diagnostics, carbon nanotubes, and drug delivery systems and so on. Generally nanoparticles synthesized have the 

particle dimension in the range from 1 to 100 nanometer (2) Nanoparticles are synthesized by using nanotechnology because of its 

ecofriendliness, involvement of nontoxic molecules, solvents, and a suitable process for large-scale production(3) These 

Nanoscaled particles are show a greater characteristics such as size, distribution, and morphology when they are collated and 

analysed along with the larger particles of the mass material.  

Biosynthetic process of nanoparticle have been developed a very liable, non hazardous and cost effective technique when 

compared to the physical and chemical techniques. Mostly the plants and plant products used in nanoparticle production have been 

reviewed. For instance, Gold Nanoparticles from Leaf Extract of Ziziphuszizyphus (4) gold and silver nanoparticles from Camellia 

sinensis extract (5) some medically value d plants like Tinosporacordifolia produced silver and copper oxide nanoparticles, Aloe 

vera ,Catharanthusroseus, EmblicaOfficinalis, Ocimumtenuiflorum, Cinnamon zeylanicum, Azadirachtaindica [36], leaf and stem 

from spices Piper nigrum [6]. Most substance like proteins, chlorophyll, aminoacids, metabolites like flavanoids, alkanoids play 

the role of reducing or capping substances in the process. 

 

In this review, we have presented about the very greater opportunities of synthesising silver nanoparticles by different methods 

due to their unique attributes. The identification and characterisation of these synthesised ones carried out by UV VIS, XRD, 

FTIR, EDX analysis. Their cell geometry defining their size and shape can be explained by microscopic analysis like TEM and 

FESEM. 

Synthesis of nanoparticles 

2.1 Physical methods 

Based on the physical approach the synthesis methods can be done by thermal decomposition which is carried out at a very high 

temperature of 290C. Another method to fabricate AgNP is the arc discharge method with no emulsifiers or wetting agents. The 

physical process can be summarized as that they require a high physical energy for the production of narrow sized particles. It is 

the most competent procedure in which the equipment payment must be noted. 

2.2 Chemical methods: 

 The chemical methods involved in the synthesis shows a large scale production by the reduction or removal of particular ligand 

materials. The mechanism of this process involved removing the anode in metallic ion formation thereby the ions move towards 

the cathode and reduction process occurs. Then precipitation occurs in the protocol. There are many advantages of the method 
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such as blocking the unwanted side products, separating the synthesized nanoparticles from the particular solvent and mostly they 

have a possible of controlling the nanoparticles. These methods show greater efforts in synthesis of nanoparticles of metals like 

palladium, nickel, Iron, silver, Gold and Cobalt in larger amount at about hundreds of milligrams. 

The photochemical approach can be grouped under two varied methodologies namely photophysical and photochemical ones. 

Though all these methods posses a very ease method they show some disadvantages to carry out the process. The chemical 

synthesis requires inorganic salt, reducing agent and a capping or binding agent which prevents the clumping or clogging of 

nanoparticles. Hence these methods can be overcome by biological synthetic methods to prepare non toxic and very environmental 

safe products. 

2.3 biological methods 

A bottom up approach, green synthesis in which a chemical reducer is substituted by a biological substance like the extract of a 

natural product such as leaves of trees/crops or fruits for the synthesis of metal Nanoparticles. This method is carried out by using 

metal ion solution with a reducer and capping agents. The biological molecules, mostly proteins, enzymes, sugars and even whole 

cells that stabilize Nanoparticles easily allow Nanoparticles to interact with other biomolecules and thus increase the antimicrobial 

activity by improving the interactions with microorganisms. At the final stage of this process, Centrifugation method is done by 

the experimenters to obtain the pellet or powder form of synthesized silver nanoparticles. Oven drying can also be carried out for 

the product to get in powder form. 

The synthesis of AgNP by biological entities is due to the presence of a huge amount of organic chemical like fat, carbohydrate, 

proteins, enzymes & coenzymes, phenols flavonoids, alkaloids, terpenoids, gum, etc. capable of donating electron for the 

reduction of Ag+ ions to Ag0. The active component responsible for the reduction of Ag+ ions differs depending upon 

organism/extract used. For nano-transformation of AgNPs, electrons are assumed to be derived from dehydrogenation of alcohols 

(catechol) and acids (ascorbic acid)  in hydrophytes, keto to enol conversions (cyperaquinone, dietchequinone, remirin) in 

mesophytes or both mechanisms in xerophytes plants [63]. The microbial cellular and extracellular oxidoreductase enzymes can 

produce similar reduction processes. 

 

Characterization  

Based on the significance of physicochemical residences of nanoparticles they have been characterized to determine the 

purposeful factors of the synthesized nanoparticles. Classification is administered by way of a ramification of analytical strategies, 

which includes UV-vis spectrographic analysis, Fourier transform infrared spectroscopy (FTIR), X-ray Diffractometer (XRD) 

,transmission electron microscopy (TEM) and scanning electron microscopy (SEM). 

3.1. UV-vis spectrographic analysis 

UV-vis spectrographic analysis is a reliable approach via which the incorporate nanoparticles are monitored [Zhang et al., 2016]. 

AgNPs have optical properties, they interact with particular wavelengths of light. This approach is sensitive and rapid, which 

requires only a short measurement time. Silver nanoparticles have the physical phenomenon band and valence band near to one 

another and electrons act openly. Due to the light wave the collective oscillation of electrons indicates a surface Plasmon 

resonance optical phenomenon.The absorption of AgNPs relies upon at the particle length, insulator medium. The reduction 

process of silver ions within the resolution was noted sporadically by determinant,the absorption height ranging from 300 to 700 

nm at ordinary time periods the usage of actinic radiation-vis spectroscopy (Shimadzu UV photometer, Japan). 

3.2. X-ray Diffraction Analyzer (XRD 

X-ray Diffraction Analyzer (XRD) suggests the crystal form and additionally the size of the synthesized nanoparticles. On 

termination of the combination of nanoparticles, the receptivity aggregate became centrifuged at 8000 rpm for 10 min also the 

nanoparticle pellet was diffused in germ free refined water and cleaned three times thereby suggests that of centrifugation to 

evacuate polluting influences.  1 ml of the nanoparticle solution on a glass slide and dried at 40°C in an oven. Thin flim was 

obtained by means of repeating the manner 3-4 instances. The crystalline structure of bio-reduced metallic silver NPs become 

affirmed by utilizing X-ray Diffraction Analyzer (XRD). Further, the blended NPs had been expanded onto glass surface and 

proceeded out on Rigakuminiflex II worked at a voltage of 30 kV and a currentout of 30 mA and output rate of 10°/min with Cu 

radiation in a θ-2θ form.   

 

 

 

 

http://www.jetir.org/


© 2018 JETIR December 2018, Volume 5, Issue 12                                 www.jetir.org  (ISSN-2349-5162)  
 

JETIR1812489 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 632 
 

 

The crystalline length changed into calculated through the 1/2-height width of the optical phenomenon of XRD designutilizing the 

Debye-Scherrer equation  

 

Where,  

T = crystalline size, Ǻ 

K = crystalline-shape factor 

λ = X-ray wavelength 

θ = determined peak angle, degree 

β = X-ray diffraction broadening, radian 

The scanning changed into achieved inside the vicinity of 20°–80°. The pictures acquired were compared with the Joint 

Committee on Powder Diffraction Standards (JCPDS) library to account for the crystalline shape. 

3.3. Fourier Transform infrared spectra 

The presence of useful corporations associated with the development of silver NPs was examined by way of Fourier infrared 

(FTIR) spectra evaluation. These practical organizations are responsible for lowering and topping the bio-reduced silver NPs. (Roy 

et al., 2013). The dried samples had been pressed together  into a thinKBr disc under a strain of 7845 kPa for 2 min and all the 

bands had been recorded within more than a few 4000 to 400 cm-1 within thecoefficient mode the use of, “PERKIN ELMER 

Model”. 

3.4. Field Emission Scanning Electron Microscopy 

FE-SEM is a microscopic analysis that works with negatively charged particles instead of light. Here the focused electronic beam 

generates an image or spectra. The condenser lens controls the magnification amount. These electrons are liberated by a field 

emission source The electrons bombard the surface of sample in order to generate photons, characteristic X-ray, back-scattered 

electrons and secondary electrons. The very shortest working distance shows or provides the better resolution. This process is 

negotiated at a voltage of 20 kV and a probe current of 100 pA (AtulTiwari, 2015). The filament current was 2.70 A and the 

detector used was a secondary electron detector. 

3.5. Energy dispersive X-ray (EDX) spectroscopy  

EDX spectroscopy is used to be performed with identical instrument to file the spot-profile mode by way of focusing the electron 

beam onto a area on the outer lined with nanoparticles and to verify the basic composition of the samples. This technique is carried 

out for the elemental analysis of the given sample. 

Conclusion 

Though many reports explain that biological methods of nanoparticle synthesis show an effective way they too show some 

unresolved issues in optimization and the yield of those particles.  
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