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Introduction
Nanoparticles of silver have been synthesized by a number of 

different organisms such as bacteria, fungi, algae, etc. For example 
synthesis of uniformly distributed AgNPs have been reported in 
Escherichia coli [1,2]. Pediococcus pentosaceus, Lactococcus garvieae and 
Enterococcus faecium, were used to produce AgNPs non-enzymatically 
through the interaction of organic compounds present on bacterial cell 
surface with silver ions. On the other hand Lactobacillus spp. depicts 
rapid synthesis of AgNPs for better silver nanoparticle recovery at high 
pH [3]. Chlorella vulgaris is unicellular green algae which is also reported 
to synthesize crystalline metal nanoparticles at room temperature. 
The carboxyl and hydroxyl groups in proteins are responsible for the 
metal ion reduction [4]. On the other hand Trichoderma reesei fungus, 
an eco-friendly fungus can be used for scale up production of silver 
nanoparticle due to its elevated capacity to produce high concentration 
of extracellular enzyme [5]. Large quantities of silver nanoparticle can 
be obtained from yeast strain MKY3 which is silver tolerant, with an 
average size range from 2-5 nm [6]. Similarly from extremophilic yeast 
strain AgNPs of average diameter 20 nm has been synthesized which 
were well dispersed and capped by proteins secreted by the yeast [7]. 
Thus synthesis of AgNPs using fungi has numerous advantages over 
other synthetic routes including environmental friendly and cost 
effective synthesis process with higher amounts of protein expression 
resulting in large scale production [8]. In current study synthesis of 
silver nanoparticles have been accomplished using Aspergillus terreus 
and evaluation of its antimicrobial activity was investigated against 
different pathogenic fungi and bacteria using agar disc method.

Materials and Methods
Fungal biomass production

Aspergillus terreus cultured was obtained from Yeast and Fungal 
Biotechnology Lab, Department of Microbiology, Faculty of life 
sciences, BUITEMS. Aspergillus terreus was grown aerobically in 
cezapex dox (CD) broth which consists of Calcium chloride (0.5 g/l), 
Glucose (10 g/l), Ferrous sulphate (0.01 g/l), Magnesium sulphate (0.5 
g/l), Sodium nitrate (2 g/l), Yeast extract (1 g/l), Potassium dihydrogen 
phosphate (1 g/l) and zinc sulphate (0.01 g/l). All the fungal growth 
media components were dissolved in thousand mL of distilled water 

to make the solution up to one liter. Cezapex dox (CD) broth was than 
sterilized by autoclaving at 121°C for 20 min at 15 psi (pound/square 
inches). Inoculation of the media with Aspergillus terreus was done by 
wire loop method under laminar flow cabinet. The inoculated media 
was placed on an orbital shaker at room temperature at 120 rpm for 
five days.

Harvesting of fungal biomass

Fungal mycelia was obtained from the broth by simple filtration 
using Whatman’s filter paper no. 42 to obtain cell free fungal filtrate 
(FF).The fungal filtrate was centrifuged at 15000 rpm for 10 min. 
Freshly prepared CD broth with aqueous silver nitrate was considered 
as the control (experiment and control were performed in triplicates).

Green synthesis of AgNPs

20ml of centrifuged fungal filtrate (FF) was incubated with 80ml of 
one millimolar AgNO3 solution in an incubator at 25°C for 24 h in dark.

Confirmation of AgNPs synthesis

AgNPs synthesis was confirmed by visual change of the color of 
fungal filtrate and by means of UV visible spectrophotometer analysis.

Nitrate reductase assay

Fungal filtrate was subjected to nitrate reductase assay [9]. 2 mL 
of filtrate was mixed with 2 mL of the nitrate reductase assay medium 
which consists of 30 mM KNO3 and 5% iso-propanol in 0.1 M 
phosphate buffer of pH 7.5 and incubated at 25°C for 1 h in dark .Then 

*Corresponding author: Nida Tabassum Khan, Department of Biotechnology,
Faculty of Life Sciences and Informatics, Balochistan University of Information
Technology, Engineering and Management Sciences, Takatu Campus, Airport
Road, Quetta, Balochistan (BUITEMS), Pakistan, Tel: 923368164903; E-mail:
nidatabassumkhan@yahoo.com

Received September 12, 2016; Accepted September 21, 2016; Published 
September 28, 2016

Citation: Khan NT, Rehman SUA (2016) Synthesis of AgNPs using Aspergillus 
terreus and Evaluation of Its Antimicrobial Activity. Adv Tech Biol Med 4: 190. doi: 
10.4172/2379-1764.1000190

Copyright: © 2016 Khan NT, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Abstract
Extracellular mycosynthesis of Ag Nano crystals by using the biological organism Aspergillus terreus is one of 

the most environmental friendly approaches as Aspergillus terreus can easily be cultured on simple media nutrients 
and shows high metal tolerance. Downstream processing for recovery of extracellular Ag nanocrystals is simpler 
making the process commercially feasible. Silver nanoparticles fabrication was characterized using UV-visible 
spectrophotometer and maximum absorbtion was obtained at 450 nm. Nitrate reductase test was used to confirm the 
presence of reductase protein involved in Ag nanoparticles fabrication. These mycosynthesized nanoparticles were 
found to have broad antimicrobial spectrum against pathogens including C. albicans, C. tropicalls, C. parapsilosis, C. 
glabrata, C. krusei, A. flavus, E. coli, P. aeruginosa and S. aureus as determined by agar diffusion method.
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addition of 1 mL of 10 mM NEED (N-(1-naphthyl) ethylene diamine 
dihydrochloride) and 1 mL of 50 mM sulphanilamide) solutions were 
added. UV-Vis spectrophotometer analysis at 440 nm was measured.

Antimicrobial activity determination of AgNPs

Agar diffusion method was applied to determine antimicrobial 
potency of the silver nanoparticles against various cultures of disease 
causing pathogens including Candida albicans, Candida tropicalls, 
Candida parapsilosis, Candida glabrata, Candida krusei, Aspergillus 
flavus, Escherichia coli, Pseudomonas aeruginosa and Staphylococcus 
aureus. The cultures were obtained from Yeast and Fungal lab, BUITEMS. 
The disk diffusion method was carried out by the preparation of YM 
agar plates (Agar 20 g, Glucose 10 g, Malt Extract 3 g, Peptone 5 g and 
Yeast Extract 3 g dissolved in 1 L and autoclaved at 121°C for 15 min).
The agar surface was inoculated with the test pathogens. Then sterile 
disc were impregnated with 60 µL of silver nanoparticle solution and 
placed on the surface of the agar incubated at 37°C for 24 h. Diameter 
of inhibition zone was measured using calliper. Silver nitrate solution 
impregnated discs were used as controls.

Results
Green synthesis of AgNPs was confirmed by observing gradual 

change in the filtrate color incubated with aqueous silver nitrate from 
yellow to light brown after a specific period of incubation. However 
no change was observed in the controls (containing freshly prepared 
CD broth with silver nitrate solution). The samples were subjected to 
UV-visible spectrometry and the obtained spectra depicted absorption 
bands at 450 nm (Figure 1).

Results obtained from disc diffusion method is given in Table 
1 showing the antimicrobial activity of the mycosynthesized silver 
nanoparticles.

Silver nanoparticles were found to possess enhanced antimicrobial 
activity against the test pathogens based on their diameter of the 
inhibition zone

Discussion
Change in color of the fungal filtrate was due to silver 

ion reduction by the enzyme nitrate reductase as its presence 
was confirmed by nitrate reductase assay thus resulting in the 
extracellular synthesis of AgNPs [10]. Similar findings were stated 
by Ahmad et al. [11] who studied the synthesis of silver nanoparticle 
in Fusarium oxysporum and stated that through the action of enzyme 
reductase silver nanoparticles were produced [11]. In addition, the 

process often yields a more steady size distribution pattern due to 
direct stabilisation of the nanoparticles because of the involvement 
of the proteins specific for this process [12].

However in the absence of enzyme, no colour change was 
observed in the control flasks as absorption band at 450 nm was not 
seen which clearly signifies that the enzymatic reduction of nitrate to 
nitrite contributes in the reduction process for the fabrication of silver 
nanoparticles [13]. 

Silver nanoparticles could be employed as antibacterial and 
antifungal agents based on their antimicrobial activity [14] Silver 
nanoparticles were found to possess enhanced antimicrobial activity 
against Staphylococcus aureus [15,16], Escherichia coli [17,18], Candida 
albicans, Candida tropicalis and Candida glabrata with moderate 
antimicrobial activity against Pseudomonas aeruginosa [16], Candida 
krusei and Candida parapsilosis and least inhibition was seen in case of 
Aspergillus flavus. 

Silver ions are highly reactive as compared to its metallic state 
which is inert .Silver is easily ionized when it come in contact with 
moisture present in the fluid therefore silver ions strongly interacts 
with the microbial cell and not only binds to the tissue proteins causing 
disruption in the of their nuclear membrane and cell wall [19] but also 
inhibits their replication by binding to its DNA or RNA, eventually 
leading to distortion and cell death [20] or may cause disruption in DNA 
replication by inducing chromosomal aberrations and mitochondrial 
dysfunction as reported by Chadeau et al. [21].

Conclusion
Extracellular mycofabrication of silver nanoparticles by the fungus 

Aspergillus terreus produces effective nano crystals of silver that possess 
enhanced anti-microbial spectrum against a variety of pathogenic 
microbes.
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Figure 1: UV-visible spectrum.

S. no. Test pathogen Zone of inhibition (mm)
AgNPs (60 µL)

1 Aspergillus flavus 5
2 Candida albicans 9
3 Candida glabrata 8
4 Candida krusei 7
5 Candida parapsilosis 6
6 Candida tropicalis 8
7 Escherichia coli 9
8 Pseudomonas aeruginosa 7
9 Staphylococcus aureus 9

Table 1: Antimicrobial activity of AgNPs.
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