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1 Introduction

Nanoparticles are the particles in the size range between 10 nm and 100 nm and
possess distinct properties as compared to their parent material. Metal nanoparticles
due to their significant properties found applications in various fields such as optics,
electronics, agriculture, medicine etc.

It is well known that silver nanoparticles exhibited excellent optical, electrical and
thermal properties, hence useful in various fields such as sensing [1], catalysis,
bio-imaging, medical [2], agriculture [3] etc. Silver nanoparticles have large appli-
cations including skin lotions and creams containing silver to prevent infection of
burns and open wounds [4]. Silver nanoparticles exhibit strong catalytic [5, 6] and
antimicrobial activity [7]. The traditional physical and chemical methods are found
to be hazards as they are using toxic chemicals in the preparation of nanoparticles.
Also, these methods require bulky and expensive instruments. Hence the scientific
community is in search of the green, simple and cheap route to synthesize the metal
nanoparticles. Microbes had shown their ability to reduce the metal ions and hence
forming the metal nanoparticles. Microorganisms such as algae, bacteria and fungi,
etc. were informed for the production of metal nanoparticles. Mushroom is the spore
bearing fruiting body of the fungus. These mushroom fungi are used for the
fabrication of silver nanoparticles. Silver nanoparticles of size about 20 nm
synthesized using mushroom (Pleurotus Florida) showed their antimicrobial activity
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against different pathogenic microorganisms [8]. Dry mushroom species were
explored for the reduction of silver ions by Manzoor- Ul-haq et.al and produced
spherical silver nanoparticles in the size range between 20 nm and 44 nm [9].

In the present work we had employed naturally grown mushroom for the pro-
duction of silver nanoparticles. To the best of our knowledge this is the first report
for the catalytic activity of the mushroom mediated silver nanoparticles in the
reduction of methylene blue by NaBH4.

2 Materials and Methodology

2.1 Chemicals and Ingredients

All the chemicals AgNO3, NaOH, NaBH4 etc. were used of analytical grade.
Naturally grown mushroom (Fig. 1) found in agriculture region nearby Bhusawal
city located at the bottom of Satpuda Mountain, India was used.

2.2 Preparation of Mushroom Extract

Approximately 5 g of fresh mushroom was washed with distilled water to remove
the organic impurities present on it and then suspended in 100 ml deionized water in
an Erlenmeyer flask. The flask was incubated at 30 � 20 C in an orbital shaker at
110 rpm. After 48 h incubation the mushroom was filtered with plastic sieve and the
extract collected was used for the synthesis of silver nanoparticles.

Fig. 1 Photograph of
mushroom species
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2.3 Biosynthesis of Silver Nanoparticles

The 25 ml of AgNO3solution was mixed with 25 ml of mushroom extract to attain
the final concentration of 1 mM and 0.5 ml NaOH solution was added to adjust
alkaline pH of the reaction solution. The flask containing reaction medium was
incubated at 30 � 2

�
C in an orbital shaker at 110 rpm.

3 Characterization

The formation of the silver nanoparticles was visually detected and then con-
firmed by using UV-visible spectrophotometer Shimadzu 2450. The scanning was
done between 200 nm and 800 nm. The size of the prepared silver nanoparticles
was determined using particle size analyzer (Malvern Zetasizer ver. 6.34). For
testing the stability of the nanoparticles zeta potential measurement was carried by
the Malvern instrument V2.2. The catalytic performance of the mushroom
synthesized silver nanoparticles was evaluated by observing the reduction of
Methylene blue by NaBH4.

4 Result and Discussion

4.1 Visual Observation

The change in colour of the reaction medium from colourless to reddish brown is the
preliminary indication of the formation of silver nanoparticles. The mushroom
filtrate maintains the original colour Fig. 2(a) while the filtrate treated with AgNO3

changes its colour from colourless to reddish brown in 2 h and attains the maximum
intensity within 10 h Fig. 2(b). This indicates that the reduction of silver ions
occurred within 10 h. The reddish-brown colour of the solution is due to SPR in
the nanoparticles [10].

4.2 UV-Visible Spectroscopy

The UV-visible spectra of the formed silver nano-particles have been shown in the
Fig. 3. The SPR absorbance band was recorded at 419 nm confirms the production of
the silver nanoparticles. The single band was observed indicatings the formation of
spherical particles [11].
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4.3 Particle Size Analyser and Zeta Potential

The zeta potential measurement was performed to determine the surface potential of the
prepared nanoparticles. It gives the information about surface charge of the
nanoparticles [12]. Zeta potential of the silver nanoparticles was measured using the
LASER zeta meter Malvern Sizer Ver. 6.34. The zeta potential measured value was
found to be about �10 mV (Fig. 4a). The negative value of the zeta potential indicates
the stability of the silver nanoparticles.

Fig. 2 (a) Filtrate and (b)
AgNPs formed

Fig. 3 UV-visible spectra of AgNPs
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Particle size analyzer measurement was used to determine the average particle
size, size distribution and polydispersity index of the prepared silver nanoparticles.
From the particle sizer analysis, it was found that the formed silver nanoparticles
were in the size range between 20 and 50 nm (Fig. 4b).

4.4 Catalytic Activity

To evaluate the catalytic performance of the mushroom mediated silver
nanoparticles the reduction of the M.B. (Fig. 5) by NaBH4 was observed visually
and by using UV-visible spectroscopy. For this purpose, reactions were carried in
two tubes 1 and 2 with proper proportions of M.B. and NaBH4 [13–16]. In tube
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2, 0.5 ml colloidal solution of silver nanoparticles was added. Immediately the
reaction started in tube 2 and within 5 min the reaction solution becomes colourless
and then light yellow which may be due to presence silver nanoparticles.

5 Conclusion

The naturally obtained mushroom from agriculture zone has shown their potential
for the fabrication of silver nanoparticles at a rapid rate. The prepared silver
nanoparticles are spherical with the average size 30 nm. These nanoparticles also
exhibit their catalytic activity in the reduction of M.B. by NaBH4 within 5 min. Thus,
the formed silver nanoparticles play a significant role in the reduction of methylene
blue by NaBH4.
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We report the novel biological route for the synthesis of gold and silver 

nanoparticles using naturally grown mushroom species which is the facile, 

rapid cost effective and environmentally benign approach. The formation of 

nanoparticles was observed by change in colour of the reaction medium and 

then confirmed by using UV-visible spectroscopy. The SPR peak appeared at 

530 nm for gold and for silver at 415 nm confirm the formation of the gold 

and silver nanoparticles respectively. PSA characterization was performed for 

size and distribution of the formed nanoparticles. The study identifies 

mushroom species as a potential candidate for biosynthesis of metal 

nanoparticles in large scale production. 

 

Key words: Microbial synthesis, Gold and Silver nanoparticles, UV-visible 

spectroscopy, FTIR, PSA. 

 
  

INTRODUCTION 
 
Particles in the size range between 1 to 100 nm are identified as the nano-

particles. Metal nanoparticles found many applications in various fields like 

medicine (Nakamura et al., 2019), agriculture (Anand and Madhulika, 2019), 

electronic (Wyatt et al., 2000), industries due to their unique antimicrobial 

(Qasim et al., 2018), optical (Huang et al. 2010), electrical properties  

(Diantoro et al., 2018). Gold, silver and copper nanoparticles exhibit the 

surface plasmon resonance in the visible range. Gold and silver have shown a 

great microbial activity for a wide range of microorganisms. Conventional 

physical and chemical methods were used for the synthesis of these nano-

particles. But these methods involve the use and release of toxic chemicals 

during the synthesis process and causes the environmental pollution. Also, 

these methods are energy consuming and costly for the production of nano-

particles. Biosynthesis of the nanoparticles involve the use of microorganisms, 

plants and templates which is the green approach. Fungi have shown their 

potential for the reduction of silver and gold ions form their nanoparticles 

(Birla et al., 2013; Jain, 2011). Mushrooms are the group of fungi which are 

widely used as a food and medicine in different parts of the world since long 

time (Manzoor-ul-haq, 2014). In the present study the mushroom extract was 

screened for its potential in the synthesis of the gold and silver nanoparticles 

and the formation was confirmed by UV-visible spectroscopy. 

http://www.ijlsci.in/
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MATERIALS AND METHODS 

 

Chemicals HAuCl4 and AgNO3 were used of analytical 

grade. 

 

Collection of Mushroom Species   

Mushrooms were collected in the agriculture region of 

Bhusawal in Jalgaon district. Mushrooms were collected 

in the rainy season when the conditions for their growth 

are favourable and easy availability. Photographs of the 

specimens were taken in their natural habitat on the 

shabby grass.    

                                          

Preparation of extract  

Fresh 10 gram of mushroom species were putted in 100 

ml deionized water contained in Erlenmeyer flask. The 

flask was incubated in an orbital shaker at 110 rpm for 

72 h at temperature 30 0C. The biomass was then 

filtered through Whatmann No. 1 filter paper and the 

filtrate was used for the synthesis of gold and silver 

nanoparticles.  

 

Biosynthesis of Gold and Silver nanoparticles  

For the synthesis of gold nanoparticles 1mM solution of 

HAuCl4 was prepared. Equal amount of mushroom 

extract was challenged with 1mM Auric chloride and the 

flask was incubated in an orbital shaker at 110 rpm at 

temperature 30 0C for 12 h. 

 

For the synthesis of silver nanoparticles equal amount of 

1mM silver nitrate solution was added in mushroom 

extract contained in a flask. The flask was then 

incubated in an orbital shaker under the conditions that 

used for the synthesis of gold nanoparticles. 

 

Characterization of Gold and Silver nanoparticles   

The formation of the metal nanoparticles was detected 

visually from the change in colour of the reaction 

medium. UV-visible spectroscopy is used for the 

confirmation of the formation of the metal 

nanoparticles. The size of the prepared silver 

nanoparticles was determined using particle size 

analyser (Malvern Zetasizer ver. 6.34). 

 

RESULT AND DISCUSSION 

 

The preliminary indication for the synthesis of gold and 

silver nanoparticles is the change in colour of the 

reaction medium to pink and brown for gold and silver 

respectively from its original colour. 

 

UV-visible spectroscopy   

UV-visible spectroscopy is the characterization 

technique used to study the surface plasmon resonance 

exhibited by the metal nanoparticles. The UV-visible 

spectra of the prepared gold and silver nanoparticles are 

shown in fig. 4 and fig. 5 respectively. The SPR peak 

appeared at 530 nm in fig.4 confirm the formation of 

gold nanoparticles and the occurred at 415 nm in fig. 5 

indicate the formation of silver nanoparticles. The single 

peak appeared in the UV-visible spectra indicates that 

the formed particles were spherical in shape [ Desai R]. 

 

 

  
Figure 1. Photograph of mushroom species. 
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           Figure 2. Mushroom extract.  Figure 3.  Flask 2 showing gold NPs and flask 3 showing silver NPs. 

 

 
Figure 4. UV-visible spectra of Gold NPs 

 
Figure 5. UV-visible spectra of silver NPs. 
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Figure 6. PSA histogram for gold nanoparticles. 

 
Figure 7. PSA histogram for silver nanoparticles. 

 
CONCLUSION 

 

Mushroom species found in the agriculture have shown 

their potential for the reduction of gold and silver ions 

and form their nanoparticles. The formed nanoparticles 

were spherical in shape and in the size range 10 nm to 

50 nm. The method is best suited for large scale 

production in industries. 
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