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ABSTRACT

 Nanotechnology play vital role in the science and technology form the fabrication or synthesis, 
design and analysis of nano material. Nanoparticles in the desired range of nanoscale in µm and nm 
which are important in various fields. Amongst all nanoparticles Silver and Gold Nanoparticles were 
synthesized by various methods like sol-gel, precipitation, mechano-chemical. Over the all-green 
synthesis is the newer and better environment friendly. The present review is based on only greener 
or biogenic way for the synthesis of nanoparticles. Biological material like different plant parts, tea, 
coffee, polyphenols present in plant materials biomolecules as proteins, enzymes. Bacteria, yeast, 
algae and viruses were used as reducing agents and capping agents to reduce the size to prepare the 
NPs by ecofriendly approach. The synthesized Nanoparticles were characterized by X-ray diffraction, 
SEM, TEM, FTIR and UV-Vis spectroscopic methods, and data obtained for further interpretation 
of results. A major aim to recognize the material for nano conversion and their antimicrobial activity. 
Many researchers used biological materials for sizing outs. In this regard to try to critically analyze 
the literature of Au and Ag metals and biological material searches. The scope of paper only silver 
and gold metal Nanoparticles and biomolecules from natural sources by investigators.  
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INTRODUCTION 

 A nanoscience technology is a technology 
to understand and functionalize the material 
size which is very close to atomic dimension. 
The physicochemical properties of nanosized 
material changes from Pico and macro size. There 
is significant attention of researcher towards 
nanoparticle because of its potential records1 in the 

field of medical and technology as such materials 
are chemically active. Especially, transition metal 
nanosized materials are studied over last decades 
for their optical, sensors, catalytic, insulating, 
antimicrobial properties.

 Furthermore, nanosized particles of Ag, 
and Au are also having enormous attention and 
hence they are prepared through various routes such 
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as combustion, chemical reduction, photochemical 
reduction2, laser ablation3, microwave; sol-gel4. The 
method thermal decomposition of the matrices 
produces fine particles at particular temperature. 
Such methods possess many adversative effects 
like health hazard, produces very less yield and time 
consuming. Many of the health hazardous effects 
are not known yet. Amid, biogenic synthesis is more 
dangerous, and require to take extreme care while 
synthesis. 

 The importance material produced is in 
technologically functional material, practically in 
the field of heterogeneous catalysis and electronic 
sensors.

 The synthesis of NPs was derived from 
transition and inner transition metal salts, oxides 
and sulphides, and characterized by X-ray powder 
diffraction (XRD), Scanning Electron Microscopy 
(SEM) and Transmission Electron Microscopy (TEM). 
IR, UV, Thermal Analyses (TGA, DTA). Numerous 
literatures have been reviewed on biological 
synthesis and antimicrobial activities of NPs. For 
the present review certain data is tabulated which 
is diverse than earlier.  

Biological synthesis
 The synthesis using biological route 
ensures the formation of nanosized particles. The 
method was rapid and ecofriendly. The main key 
aspects of the route are the effortlessly availability 
of precursor as they are natural sources and also 
there is no any special requirement to maintain 
physical properties corresponding high pressure, 
temperature, energy and specific chemicals. 

Biological synthetic route by natural material 
mediated
 The synthesis of nanoparticles using 
biological path from the precursor of plant extract 
mediated as leaves, fruits, flowers, roots, stem bark 
recently witness more attention hence environmentally 
favorable attempts are made. The purpose of attempt 
was to avoid the adverse effects in biomedical 
applications. The numerous varieties of plant extract 
as biological agent employ for the synthesis. The 
exhaustive literature survey was reported for the NPs 
synthesis using natural materials. Herein, it is reported 
that the biological methods are safe, cost effective, 

sustainable and environment friendly processes for 
the synthesis of NPs.  

 The morphological, textural   and structural 
properties of the material were studied by the 
X-ray powder diffraction (XRD), Scanning Electron 
Microscopy (SEM), Transmission Electron Microscopy 
(TEM), Thermal analysis, Fourier Transform Infrared 
Spectroscopy (FTIR), Dynamic Light Scattering 
(DLS) techniques.

Silver nanoparticles  
 The production of Silver Nanoparticles is 
extremely expensive and also involved the use of 
hazardous chemicals, which may pose potential 
biological and environment problems, which leads the 
investigators to search for new and newer biomaterials 
for the fabrication of Nanomaterials. The demanded 
methods for the synthesis were easy, cost effective 
for their effective utilization. Hence, researcher 
receives considerable attentions on Greener method 
of synthesis. Additionally, biosynthesis method for 
the synthesis of nanoparticles using different kinds 
of microorganism such as bacteria and fungi are 
also notified. There are three important sources 
for the synthesis of nanoparticles namely bacteria, 
fungi and plant part extracts. It is evident the use 
of Solanum xanthocarpum L. Silver nanoparticles 
(AgNps), having a surface plasmon resonance 
(SPR) band centered at 406 nm, were synthesized 
by reacting SXE (as capping as well as reducing 
agent) with AgNO3 during a 25 min process at 
45°C. The synthesized AgNps were characterized 
using UV-Visible spectrophotometry, powdered 
X-ray diffraction5 Hibiscus rosa sinensis, Jatropha 
curcas6-7 and green algae Cinnamomum camphora, 
Botryococcus braunii, Caulerpa serrulata8-10. Brown 
algae Pithophora oedogonia11. Microalgae Bifurcaria 
bifurcate, Scendosmus sp.12-13 and extremophillic 
yeast14. Fungal biosynthesis as Trichoderma viride15, 
Fusarium solani16, Aspergillus niger17. Bacterial 
source as Escherichia coli18  plant part Indicum leaf 
extract20, as a reducing agent and characterized.

Gold nanoparticles
 For the preparation of gold NPs employ 
small biomolecules and biopolymers used both in 
combination with other reducing and stabilizing 
agents. The gold NPs are non-toxic particles with 
large surface area and can be modified with other 
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molecules21. Gold is a precious metal, and the 
synthesis of gold NPs is possible various biological 
agents. The tetrachloroaurate (HAuCl4,3H2O) 
has been reduced and synthesized to Gold 
Nanoparticles, further characterized and proved 
the formation of nanocages, gold nanospheres, 
and gold nanorods, nanowires by near infrared 
irradiation absorption which produces wide range of 
sizes. There was the rising resistance for antibiotics 
therefore the researchers were expecting another 
therapy in the combination with gold Nanoparticles 
for betterment which is used in sensors as a drug 
and in drug delivery. The several techniques and 
resources have been employed for their synthesis. 
With this report we are contributing that on biogenic 

synthesis, a green algae mediated Prasiola 
cripsa22, Biosynthesis of gold nanoparticles using 
different parts Geranium plant used23, biomolecules 
like Serum albumins liberate their chemical 
constituents and DNA24-25, cashew nuts Anacardium 
occidentale26, Banana pith extract27, Fusarium 
oxysporum28, Tuber extract of Dioscorea bulbifera, 
used for reduction, it requires 5-6 h for synthesis of 
Au NPs29. Aloe Vera30, Syzygum aromaticum31 also 
it associates with green synthesis. The methods 
for synthesizing gold nanoparticles with the use 
of synthetic and natural biopolymers that can act 
simultaneously as reducing agents and surface 
stabilizers33. The biosynthesized Nanomaterial 
route is  shown in Figure 1. 

Fig. 1. Biological synthesis of nanomaterial 

Table 1: Synthetic method, sources and activity of Silver Nanoparticles

Metal NPs Method Source for Synthesis Active against References

Silver (Ag) Biological Solanum Xanthocarpum L      Helicobacter pylon [5]
 Plant part
  Berry Hibiscus rosa sinensis  [6]
  Jatropha curcas Staphylococcus aureus [7]
                      Biological             Cinnamomum 
 Green algae           Camphora Antimicrobial activity [8]
 Mediated
  Botryococcus braunii  [9]
  Caulerpa serrulata  [10]
                        Brown algae          Fresh water algae Antimicrobial activity [11]
                                                     Pithophora oedogonia
 Micoalage             Bifurcaria bifurcate                                                       [12,13]
                                                      Scendosmus sps.
                       Biological             Extremophillic yeast                                                          [14]
                         mediated              Trichoderma viride                                                        [15,16]
                                                     Fusarium solani
                                                      Aspergillus niger                                                               [17]
 Biological
 Bacteria                Bacteria             
 mediated Escherichia coli                Antimicrobial activity                [18]
                                                      Acillus indicus and 
                                                      Bacillus cecembensis                                                         [19]

Table 2: Synthetic method, sources and activity of Gold Nanoparticles

Metal NPs Method Source for Synthesis Active against References

Gold (Au) Biological Green Prasiola cripsa  [22]
 algae mediated
 Biological Plant Indicum leaf extracta Antimicrobial activity [20]
 part mediated Geranium plant parts
 Biological Cashew nuts  [23,32]
 biomolecules 
  (Anacardium occidentale) Bactericidal activity might [26]
   become an alternative to antibiotics 
                                                                                                   used in fishery and aquaculture industry
                                                       Banana pith extract              Bacillus, Pseudomonas,        [27]
                                                                                                  Escherichia coli
                                                        Mentha piperita or peppermint Gram-positive                        [34]
                                                        Serum albumins, Deoxy ribose Escherichia coli
                                                        nucleic acid (DNA) Antimicrobial activity                [24]
Bacteria mediated                           Fusarium oxysporum          P. aerugnosa and more         [28]
                                                                                                   effective against 
   Gram-positive bacteria
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CONCLUSION

 Silver and gold NPs are witnessed attention 
in all the fields due to their potential applications. In 
the present review, there is forcing need to develop an 
ecofriendly benign biogenic technology in the synthesis 
of gold and silver NPs than other toxic and chemical 
methods. The biosynthesis of metal silver NPs using 
the kind of microorganism such as fungi, bacteria, 
different plants and their parts like leaf, flowers, seeds, 
stem bark and root, biomolecules like serum, DNA 
have been applied as reducing method with stabilizing 
agents. The novel is the use of antimicrobial agents 
owing to maintain volume to high surface area ratio. 
Greener way to synthesis nanoparticles gold and silver 
provides advantageous over physical and chemical 

method because their cost effective, non-toxic, safe 
reagent handled easily and eco or environment 
friendly system. This makes review some sort of data 
documented for further nanomatrial research.  

ACKNOWLEDGEMENT

 We wish to gratefully acknowledge Hon’ble 
Govindrao Holkar, Secretary, Principal, N.V.P. 
Mandals, Lasalgaon (Nashik) and Dr. Sureshchandra 
G. Kulkarni (Pune), and Principal, M.E.S. Abasaheb 
Garware College, Karve Road, Pune for their 
constant support and encouragement.

Conflict of interest 
Authors of this paper have no conflict of interest. 

REFERENCES

1. Singh, S.P.; Karmakar, B. New J. of Glass and 
Ceramics., 2011, 1, 49-52.

2. Khan, Z.; Al-Thabaiti, S. A.; Obaid, A. Y.; 
Al-Youbi, A. O. Colloids and Surfaces B: 
Biointerface., 2011, 82, 1165-1168.

3. Abid, J.P.; Wark, A.W.; Brevetm, P.F.; and 
Girault, H. H. Chemical Communications., 
2002, 7, 792-793.

4. Watson, S.; Beydoun, D.; Scott, J.; Amal, R. 
J. Nanopart. Res., 2004, 6, 193-207.

5. Amin, M.; Anwar, F.; Janju, M. R.; Iqbal, M. 
A.; Rashid, U. (2012), International Journal of 
Molecular Sciences., 2012, 13(8), 9923–9941.

6.  Daizy, P.  Physica E., 2010, 42, 1417-1424.
7. Pala, R.; Pathipati, U.R.; Bojja, S.  J Nanopart 

Res., 2010, 12, 1711-1721.
8. Huang, J.; Li, Q.; Sun, D.; Lu, Y.; Su, Y. 

Nanotechnology., 2007, 18, 11-15.
9. Arya, A.; Gupta, K.; Singh, T.; Chundawat, Vaya, 

D. Bioinorganic chem. applica., 2018, 1-18.
10. Aboelfetoh, E.F.; EI-Shenody, R. A; Ghobara, M. 

M. Environ.Monitor. Assess., 2017, 189(7), 349.
11. Sinha, S. N.; Paul, D.; Halder, N.; Sengupta, D.; 

Patra, S. K. App. Nanosci., 2014, 5(6), 703–709.
12. Kim, J.S.; Kuk, E.; Yu, K. N.; Kim, J. H.; Park, S. 

J. Biology and Medicine., 2007, 3(1), 95–101.
13. Jena, J.; Pradhan, N.; Nayak, R.R. Journal of 

Micro. Biotech., 2014, 24 (4), 522–533.
14. Mourato, A.; Gadanho, M.; Lino, A.R.; Tenreiro, 

R. Bioin. Chem Appl., 2011, 54 (60) 74- 51.
15. Thakkar, K.N.; Mhatre, S.S.; Parikh R.Y. 

Nanomedicine., 2010, 6, 257-262.
16. Ingle, A.; Rai, M., Gade, A.; Bawaskar, M. J 

Nanopart Res., 2009, 11, 2079-2085.
17. Gade, A.K.; Bonde, P.; Ingle, A.P.; Marcato, P.D.; 

Durän, N. J. Bio. Mater. Bioe., 2008, 2, 243-247.
18. Gurunathan, S.; Kalishwaralal, K.; Vaidyanathan, 

R.;  Venkataraman, D.; Pandian, S.R.  Colloids 
Surf B Biointerfaces., 2009, 74, 328-335.

19. Shivaji, S.; Madhu, S.; Singh, S. Process 
Biochemistry., 2011, 46(9), 1800–1807.

20. Ashokkumar, S.; Ravi, S.; Kathiravan, V.; 
Velmurugan, S. Spectrochimica Acta Part A: 
Molecu. Biomolecular Spect., 2015, 134, 34–39.

21. Guo, Q.; Yuan, J.; Zeng, J. Colloids and 
Surfaces A: Physicochemical and Engineering 
Aspects., 2014, 441, 127-132.

22. Sharma, B.; Purkayastha, D. D.; Hazra, S. 
Materials Letters., 2013, 116, 94–97.

23. Shankar, S.S.; Rai, A.; Ahmad, A.; Sastry, M. 
Applications in Nanotech., 2004, 1, 69-77.

24. Safer, D.; Bolinger, L.; Leigh, J. S. J. Inorg 
Biochem., 1986, 26, 77-91.

25. Shaiu, W.L., Larson, D.D., Vesenka, J., Henderson, 
E. Nucleic Acids Res., 1993, 21, 99-103.

26. Palanivel, V.; Mahudunan I.; Sang, M.; Lee, Min 
Cho; Jung-Hee P; Vellingiri, B.; Byung-Taek O. 
Indian J Microbiol., 2014, 54(2), 196–202.

27. Nayak, S.; Sajankila, S.P.; Vaman Rao, C. J. Micro. 
Biotech food Science., 2018, 7(1), 641-645.

28. Naimi-Shamel, N.; Pourali, P.; Dolatabadi, S. 
J. Myco. Med., 2019, 29(1), 7-13.

29. Ghosh, S.; Patil, S.; Ahire, M.; Kitture, R; Jabgunde, 
A.; Kale, S. J. Nanomater., 2011, 1-8.

30. Chandran, S.P.; Chaudharay, M.; Pasricha, 
R.; Ahemed, A.; Sastry, M. Biotechnol. Prog., 
2006, 22, 577.

31. Despande,R.;Bendre,M.D.;Basavarraja,S.;
Sawle,B.;Manjunath,S.Y.;Venkataraman,A. 
Colloids Surfac.B., 2010, 79, 235

32. Mourato, A.; Gadanho, M.; Lino, A.R.; Tenreiro, 
R. Bioinorg Chem. Appl., 2011, 54, 6074, 51.

33. Beesley, J.E. In: Colloidal Gold: Principles, 
Methods, and Applications, MA Hayat, ed. 
Academic Press, New York, USA., 1989, 58.

34. Mubarak, A. D.; Thajuddin, N.; Jeganathan, 
K.; Gunassekaran, M. Colloid Surfa. B- 
biointerfaces., 2011, 85(2) 360-365.


