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GRAPHICAL ABSTRACT

« Essential oil is used for the synthesis
of silver nanoparticles.

« Rapid, cost-effective, environmentally
benign method is suggested.

« Efficiency of the nanocatalyst is
portrayed in the degradation of a
cationic dye and an organic pollutant,

« The synthesized biogenic silver
nanoparticles act as potent free
radical scavengers and antibacterial
agent,

Vo g
”
fo- 0~ S T

green synthesis

ARTICLE INFO

ABSTRACT

Article history:

Received 21 January 2014

Received in revised form 9 May 2014
Accepted 14 May 2014

Available online 13 June 2014

Keywords:

Silver nanoparticles
Myristica fragrans
Catalysis
Antibacterial activity
Antioxidant activity

There are numerous reports on phytosynthesis of silver nanoparticles and various phytochemicals are
involved in the reduction and stabilization. Pure explicit phytosynthetic protocol for catalytically and bio-
logically active silver nanoparticles is of importance as it is an environmentally benign green method.
This paper reports the use of essential oil of Myristica fragrans enriched in terpenes and phenyl propenes
in the reduction and stabilization. FTIR spectra of the essential il and the synthesized biogenic silver
nanoparticles are in accordance with the GC-MS spectral analysis reports. Nanosilver is initially charac-
terized by an intense SPR band around 420 nm, followed by XRD and TEM analysis revealing the forma-
tion of 12-26 nm sized, highly pure, crystalline silver nanoparticles. Excellent catalytic and bioactive
potential of the silver nanoparticles is due to the surface modification. The chemocatalytic potential of
nanosilver is exhibited by the rapid reduction of the organic pollutant, para nitro phenol and by the deg-
radation of the thiazine dye, methylene blue. Significant antibacterial activity of the silver colloid against
Gram positive, Staphylococcus aureus (inhibition zone - 12 mm) and Gram negative, Escherichia coli (inhi-
bition zone - 14 mm) is demonstrated by Agar-well diffusion method. Strong antioxidant activity of the
biogenic silver nanoparticles is depicted through NO scavenging, hydrogen peroxide scavenging, reducing
power, DPPH and total antioxidant activity assays.

© 2014 Elsevier B.V. All rights reserved.

* Corresponding author. Tel.: +91 471 2530887; fax: +91 471 2530023,
E-mail addresses: daizyp@rediffmail.com, philipdaizy@yahoo.co.in (D. Philip).

http:f/dx.doi.org/10.1016/j.5aa.2014.05.046

1386-1425/© 2014 Elsevier B.V. All rights reserved.

Introduction

Molecular manipulation at the nanoscale has undergone
progressive changes ever since its dawn before 4th century AD.
Though the methods of nanoparticle (NP) synthesis extends over



