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Gold and Silver nanoparticles synthesized by various technique 

have received special attention because they have found potential 

application in many fields such as catalysis, sensors, drug delivery 

system. Additionally, silver nanoparticles possess an excellent 

biocompatibility and low toxicity. The present investigation has 

done to check out the synthetic compatibility of nanoparticles of 

some fungal strain i.e. Alternaria alternata, Aspergillus niger, Fusarium 

oxysporum, Penicillium digitatum and Penicillium spp. 
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INTRODUCTION 

 Nanotechnology has dynamically developed as an 

important field of modern research with potential effects in 

electronic and medicine (Glomm 2005, Chan 2006, 

Boisselier & Astruc, 2009). Nanotechnology can be defined 

as a research for the design, synthesis, and manipulation of 

the structure of particles with the dimension smaller than 

100 nm. Nanobiotechnology represents an economic 

alternative for chemical and physical methods of 

nanoparticles formation (Mansoori et al 2007). These 

methods of synthesis can be divided into intracellular and 

extracellular synthesis (Ahmad et al. 2003). 

 This integration of nanoparticles with biological 

molecules has to lead the development of diagnostic devices, 

contrast agents, and important tools in Cancer therapy 

(Furno et al, 2004; Shen et al, 2008). Fungus mediated 

biosynthesis of silver nano particles have been studied by 

Gitanjali & Chavan (2014) and Morones et al, (2005) for 

their antibacterial activity (Shahverdi et al, 2007). 

Nanobiotechnology describes an application of biological 

systems for the production of new functional material such 

as nanoparticles. Biosynthetic methods can be employed 

either microorganism cells or plant extract for nanoparticles 

production.  

Biosynthesis of nanoparticles is an exciting recent 

addition to the large repertoire of nanoparticles synthesis 

methods and now, nanoparticles have entered a commercial 

exploration period (Rai et al, 2009). Gold and silver 

nanoparticles are presently under intensive study for 

applications in optoelectronic devices, ultrasensitive 

chemical and biological sensors and as catalysts. Guo & 

Wang (2007) have worked on synthesis and electrochemical 

application of Gold nanoparticles. 

 The term "Nano" has been originated from the 

Greek word meaning dwarf ie. small things. The science and 

technology of small things called as nanotechnology 

(Goodsell, 2004). Therefore, Nanotechnology is the branch 

of science deals with the study of various aspects of research 

and technology.  

The concept and ideas of Nanoscience and 

Nanotechnology firstly used by the great Physicist Richared 

Feynamn at an American physical society meeting at the 

California Institute of Technology on 29 December, 1959. 

Nanotechnology combines such as Physics, Chemistry, 

Electric Engineering, Chemical Engineering, Bioscience, 

Biophysics and Material Science. The Technology behind the 

Nano is very much important due to their small size (>100 

Nanometer), unique properties and control the structure 

and composition of the Nanometer (nm) scale.  

MATERIAL AND METHODS 

Fungal species were collected from different soil, 

abnormal seeds and deteriorated plants of different localities 

of Marathwada. 

Seed sample - The method described by Neergard (1973) has 

been adopted for the collection of the seeds samples. 

Accordingly, seeds with different abnormalities were 

collected from the field as well as markets of some Districts 

in Marathwada region of Maharashtra.  

Deteriorated plant parts - The different deteriorated plant 

Parts, like Root, Stem, Leaves, and Fruits were collected 

from Garden, markets and field. Infected part washed with 

the sterile Distilled water and cuts into small pieces. 

Plant debris - The plant debris also collected for the 

isolation of fungal strains.  Collected fungal samples of 

seeds, deteriorated plant parts and plant debris was 

detected by Agar plate and Blotter test method with Potato 

Dextrose Agar (PDA), Glucose nitrate (GN) and Czpek Dox 

Agar (CZA) media. Presence and absence of fungal species 

were noted in Table 01.  

 Characterization & Identification of Fungal Species 

 All fungal isolates were obtained in pure cultures 

by using standard techniques. The photomicrographs of all 

the fungal isolates were taken helps in identification of the 

fungal isolates. The cultural characteristics and the 

sporulating structures of these isolates are presented in Five 

fungal isolates were identified as, Alternaria alternata, 

Aspergillus niger, Fusarium oxysporum, Penicillium digitatum and 

Penicillium spp. Detailed examination of fungal characters was 

done under the compound microscope and their 

identification was made with the help of manuals and 

literature. The Pure culture of these fungal species (Plate I) 

was prepared and maintains on PDA slant. 

Nanoparticles Production  

a) Production of Biomass 

The Nanoparticles production was studied by 

growing the fungi on liquid GN medium, 40 ml or GN 

medium was pure in Io ml of conical flask and autoclave at 

150 lbs pressure for 30 min. then the mask was inoculated 

separately with 1 ml spore suspension of the fungi which was 

grown for 7 days on PDA slant. Unless other vice stated, the 

flask were incubated for 6 days at 30°C on a rotary shaker 

also on 7th  day the flask were harvested by filtering the 

biomass through pre-weight Whatman filter paper No. 1 and 

those extensively washed with sterile Dry to remove any 
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medium components. The fungus biomass is used for the 

preparation of cell free extract. 

b) Synthesis of Silver Nanoparticles 

  Fresh and clean biomass were taken in a conical 

flask containing 40 ml of double distilled water and 

incubated 26 c with shaking on rotary shaker 150 rpm) for 

72 hours. After then the biomass was filtrate again with 

Whatman filter paper No. 01 and cell-free filtrate was 

collected in the flask. Silver nitrate, Chloro-uric acid and 

copper Chloro-uric acid and copper Sulphate most wildly 

used as a source of Silver ions.  

The 1 ml of aqueous solution of Silver nitrate 

(AgNo3), Chloro-uric acid (HAuCl4) and Copper sulphate 

(CuSO4) was used for the synthesis of Silver 10 ml of cell-free 

filtrate of fungi in conical flask separately. Those flasks were 

incubated at room temperature in dark condition to 

minimize the photo-activation of metal ions. Control 

(Without metal ions) was also run along with the 

experimental flask.  

c) Synthesis of Gold Nanoparticles 

 Gold nanoparticles were prepared in surfactant 

solutions by reduction of (HAuCl4) under UV radiation 

without adding extra reductants or other organic 

substances. It was found that the longer the alkyl chain of 

the surfactant, the larger gold particles are obtained. The 

formation of product mycelium composed of the charged 

surface-active portion of the surfactant molecule and the 

(Au3Cl4) - ion in cationic surfactant solution serves as the 

Gold source and favours the formation of Gold particles with 

larger sizes. While the repulsion between the (Au3Cl4) - ion 

and the negative charged surface of anionic surfactant 

micelle is in favour of the formation of gold nanoparticles 

with smaller sizes. The non-ionic surfactants can also assist 

the formation of dispersed gold nanoparticles 

d) Characterization of Silver and Gold Nanoparticles  

i) Visual Analysis of Nanoparticles - It is done by present 

or absence of Nanoparticles by a specific colour. 

ii) UV Spectrophotometric Analysis - The reduction of 

ion was confirmed by UV-visible spectrophotometer. 1 ml 

of sample was withdrawn after 24 h. The reduction of ions 

to Nano-particles (by Alternaria alternata, Aspergillus niger, 

Fusarium oxysporum, Penicillium digitatum and Penicillium spp.  

iii) Incidence of fungi from different deteriorated plant 

parts - Naturally infected plant parts like Stem, Leaves and 

Fruit were collected from different localities. Infected plant 

parts were cut into small pieces wash with D/W incubated 

on PDA media at 30°C for 7 days. Process of biosynthesis of 

nanoparticles, cultural filtrate and visual analysis is 

photographed in Plate 02 (Kowshik et al, 2002).  

Fourier Transform Infrared (FTIR) Spectrometer 

by Bruker (Model No. Alfa II) is used to confirm the 

absorption or emission from the material.   

RESULTS AND DISCUSSIONS 

 The 10 ml cell-free extract of fungi immersed with 

10 ml of 1ml solution AgNO3 and HAuCl4 in the separate set 

of flasks for the Synthesis of Silver and Gold nanoparticles 

respectively, after immersion, colour of cell-free extract 

become changed from previous colour  to different shades of 

colour. The colour range developed for Silver nanoparticles 

was Violet-pink, Grey, Light-grey, and Brown-red etc. The 

colour range developed for Gold nanoparticles was Light 

Orange, Brownish-orange, Orange-yellow and Light Yellow 

etc. Observations were recorded in Table 02. The optimum 

wavelength for nanoparticles production was determined; 

the reduction of Silver ions was confirmed by qualitative 

testing samples by UV- visible spectrophotometer. The 1 ml 

sample of nanoparticles was withdrawn after 24 hours and 

absorbance was measured 350- 550 nm.  

CONCLUSION 

 In this experimental investigation the Silver 

Nanoparticle were synthesized (extra cellular) by Alternaria 

alternata, Aspergillus niger, Fusarium oxysporum, Penicillium 

digitatum and Penicillium spp. At room temperature the AgNPS 

quite stable without using any toxic chemical as capping 

agent and shows broad spectrum at Silver 440 nm the ability 

to synthesis the AgNPS as potential agent using a selected 

fungal species is highly promising for the green sustainable 

production of Nanometals and also enhance its wide spread 

application as an important strategy. The FTIR result 

(Graph 05, & 06) indicates two peaks from spectra for Gold 

nanoparticle mean this indicates the presence of gold 

nanoparticles in the synthesized from Alternaria alternate and 

Fusarium oxysporum.  Two peaks in the spectra represented in 

Graph 01, 02, 03 and 04 indicates the presence of Silver 

nanoparticles synthesized from Penicillium digitatum, Fusarium 

oxysporum and Alternaria alternate.  
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AgNO3 
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HAuCl4 

1 Alternaria alternata Rosy–white Light Orange-Yellow Violet Pink 

2 Aspergillus niger Black  Brown Orange Brown Red 

3 Fusarium oxysporum Pink Light Orange Grey 

4 Penicillium digitatum Green Orange Yellow Light Grey 

5 Penicillium spp. Green Light Yellow Light Grey 
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PLATE 01 

Selected fungal species on media for Isolation, 

Characterization & Identification. 

 

 
 

PLATE 02 

Process of Nanoparticle Biosynthesis 

1. Selective Fungal species on Liquid Media (PDA) 

2. Cultural Filtrate 

3. Visual Analysis of Biosynthesis of Nanoparticles 
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Graph 01: Effect of Different Wavelengths on Silver Nanoparticle 

Production in Penicillium digitatum 

 

Graph 02: Effect of Different Wavelengths on Silver Nanoparticle 

Production in Penicillium spp. 

 

Graph 03: Effect of Different Wavelengths on Silver Nanoparticle 

Production in Fusarium oxysporum 

 

Graph 04: Effect of Different Wavelengths on Silver Nanoparticle 

Production in Alternaria alternata 

 

Graph 05: Effect of Different Wavelengths on Gold Nanoparticle 

Production in Alternaria alternata 

 

Graph 06: Effect of Different Wavelengths on Gold Nanoparticle 

Production in Fusarium oxysporum 
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