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Abstract: Development of eco-friendly process for the synthesis of nanoparticles is one of the main steps in the area of nanotechnology 
research. One of the options to achieve this objective is to use natural biological processes. In the context of the current drive, this 
manuscript describes ways of synthesizing silver nanoparticles by using leaf extract of Achyranthes bidentata. The characteristics of the 
obtained silver nanoparticles were studied using Energy dispersive X-ray spectroscopy (EDX), Scanning electron microscopy (SEM) & 
Fourier transform Infrared spectroscopy (FT-IR). EDX analysis revealed the complete inorganic composition of the synthesized 
nanoparticles. SEM provided further insight into the morphology and size details of the silver nanoparticles. Furthermore, the 
synthesized nanoparticles were examined for toxic effects on the mortality of fourth instar larvae of Aedes aegypti and found to exhibit 
significant larvicidal activity. This method is considered as an innovative alternative approach using green nanochemistry technique to 
control vector parasites.  
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1. Introduction 
 
Nanobiotechnology is an emerging technical tool for 
development of eco-friendly and reliable methodology for 
synthesis of nanoscale materials. In modern nanoscience and 
technology, the interaction between inorganic nanoparticle 
and biological structures are one of the most exciting areas 
of research. The synthesis of nanomaterials is of current 
interest due to their wide variety of applications in fields 
such as electronics, photonics, catalysis, medicine etc. 
(Manorama et al., 2012) 
 
Silver nanoparticles play a profound role in the field of 
biology and medicine due to their attractive physiochemical 
properties. Silver products have long been known to have 
strong inhibitory and bactericidal effects, as well as a broad 
spectrum of antimicrobial activities, which has been used for 
centuries to prevent and treat various diseases (Shankar et 
al., 2004). Silver nanoparticles are reported to possess anti-
fungal (Wiley et al., 2006), anti-inflammatory, anti-viral 
activity (Panacek et al., 2009). There are many methods 
available for synthesis of silver nanoparticles but green 
synthesis have been reported to have many advantages such 
as eco-friendly, easy controlled economic viability and no 
need to use high pressure, energy, temperature and toxic 
chemicals in synthesis protocol. In literature, there are 
reports of the synthesis of silver nanoparticles using extracts 
of different plants (Rodriguez-Leon et al., 2013). 
 
Achyranthes bidentata, a member of Amaranthaceae (Tamil 
name: Sigappu Nayurivi) is an erect, annual herb distributed 
and grown in hilly districts of India. The plant is used in 
indigenous system of medicine as emmengogue, 
antiarthritic, antispasmodic, antihelmenthic, diuretic and 
antitumor (Ratra & Misra, 1970). Also it is useful to treat 
cough, fistula, chronic malaria and snakebite (Selvanayagam 
et al., 1994). Hence with respect to above stated information 

synthesis of silver nanoparticles from the leaves of 
Achyranthes bidentata were carried out. 
 
In spite of the wide usage of silver nanoparticles there are 
very few reports on the toxicity of silver nanoparticles (Hunt 
et al., 2013). Singh et al. (2013) reported the toxicity and 
bioaccumulation of nanoparticles in living systems. The 
potential for adverse health effects due to prolonged 
exposure at various concentration levels in living organisms 
and their behavior has not yet been established. As need of 
study, larvae of Aedes aegypti (L) was taken as model 
organism to test the larvicidal activity of synthesized silver 
nanoparticles. 
 
Aedes aegypti (L) is a fresh water breeding mosquito and is 
the vector of dengue. Aedes aegypti (L) is very closely 
associated with the human habitat. The geographical range 
of Aedes aegypti is increasing in part due to rapid 
urbanization and increased global movement of people 
(Manzoor et al., 2013). The WHO currently estimates that 
there may be 50 million cases of dengue fever infection 
worldwide every year (WHO, 1996). One approach to 
decrease the mosquito population attempts to interrupt the 
mosquito life cycle at the larval stage. Larviciding is a 
successful way of reducing mosquito population in their 
breeding places before they emerge into adults. Here in, we 
report the green synthesis of silver nanoparticles from leaves 
of Achyranthes bidentata and its significant larvicidal 
activity.  
 
2. Materials & Methods 
 
2.1 Preparation of Plant Extract 
 
Fresh leaves of Achyranthes bidentata were collected, 
washed and air dried for a week at room temperature. The 
dried leaves were ground into fine powder and stored in a 
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