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Abstract— The present work reports on simple and effective 

ecofriendly approach for the synthesis of silver 

nanoparticles (AgNPs) from Spaghetti squash which act as a 

reducing and capping agent. The synthesized silver 

nanoparticles were confirmed by color transformation and 

Ultraviolet-visible (UV-visible) spectrophotometery. 

Surface Plasmon Resonance (SPR) for AgNPs was observed 

at 422 nm. The size and morphology of the silver 

nanoparticles were characterized by Scanning Electron 

Microscope (SEM). The synthesized AgNPs were found to 

be spherical shape with average diameter of 46 to 41 nm. 

The silver nanoparticles synthesized were evaluated for their 

antibacterial efficacy against all the tested microbial strains 

and insecticidal activity was conducted at varying 

concentrations for 24 hrs at 500 mg/ml was the highest 

insect mortality effect. 

Key words: Silver nanoparticles (AgNPs), Scanning 

Electron Microscope (SEM), Ultraviolet-visible (UV-

visible) 

I. INTRODUCTION 

Nanotechnology deals with the nanoparticles having a size 

of 1-100 nm in one dimension used significantly concerning 

medical chemistry, atomic physics, and all other known 

fields. Nanoparticles are used immensely due to its small 

size, orientation, physical properties, which are reportedly 

shown to change the performance of any other material 

which is in contact with these tiny particles. These particles 

can be prepared easily by different chemical, physical, and 

biological approaches. In recent years, it is emphasized on 

the application of nanotechnology in insect pest 

management. Technologies like encapsulation and 

controlled release system (CRS) have, therefore, 

revolutionized the application of biocides. Nanotechnology 

based pesticides are formulated by several companies. 

Certain pesticidal industries have manufactured nano 

emulsions which are either water or oil based uniform 

suspensions of biocidal nanoparticles with range of 200-400 

nm. Such biocides are categorized as nanopesticides. 

Nanopesticides are recently developed and most of the 

relevant work is being done after 2000, therefore, they have 

limited historical background.  Chaisri et al. (2009) 

introduced the application of  nanoparticles for binding and 

functional characteristics of mosquito  larvicide,  Cry4Ba 

toxin. In this present study, we have reported the synthesis 

and characterization of silver nanoparticles using Spaghetti 

squash seed extract was  ideal eco-friendly approach for the 

control of the  Aedes aegypti  and bacteria. 

 

II. METHODOLOGY 

A. Preparation of Seed Extract: 

Spaghetti squash plant seeds were obtained from Tamil 

Nadu Agriculture University, Coimbatore. The seeds were 
washed 2-3 times with tap water followed by double 

distilled water to remove dust and impurities. Seeds were 

shade dried for 5 days and blended using kitchen blender to 

obtain the powder. 10 g of powder was taken and mixed 

with 100 ml of double distilled water and boiled the mixture 

for 10 min in a water bath. It was allowed to cool and 

filtered with Whatman filter paper no. 1 to get a clear 

solution. The filtrate of the extract was stored at 4°C for 

further experiments. 

B. Synthesis of Silver Nanoparticles: 

For the synthesis of silver nanoparticles, 10 ml of the 

prepared extract was added to 90 ml of 3 mM aqueous silver 

nitrate solution at room temperature and the color change 

was observed. After 1 hr the colorless mixture was change 

into reddish color which showed the reduction of Ag
+
 ions 

to the metallic Ag. 

C. Ultraviolet-Visible Spectroscopic Analysis: 

The bioreduction of silver ions in the synthesized 

nanoparticles was absorbed from 200-600 nm, at different 

time intervals was monitored by using UV-Visible 

spectrophotometer (U-3010). 

D. XRD Analysis: 

Air dried silver nanoparticles size measured by XRD 

measurement (*.XRDML) photometer operated at a voltage 

of 25 kV and a current of 30mA with Cu Kα radiation in the 

range of 10
o
- 90

o
. 

E. Scanning Electron Microscopy (SEM): 

One drop of silver nanoparticles was put on the glass slide 

and kept for drying in incubator. Before analysis the 

nanoparticles was coated with gold for 3 min to make it 

conductive. A thin layer coat of gold was applied to make 

the samples conductive. Then the sample was characterized 

by SEM at an accelerating voltage of 15 KV. 

F. Antibacterial Assay: 

Antibacterial activity was determined  by using the agar-

well diffusion method (Naz et al., 2012). Commercially 

available Muller Hinton medium in 100 ml of distilled water 

and autoclaved at 15 lbs at 121°C for 15 mins. Then poured 

hot agar onto 10 mm petri plates. After solidification each 

strain was swabbed uniformly onto the individual plates 

using sterile cotton swabs. Using a micropipette, different 

concentrations of nanoparticles (75 µl, 150 µl and 250 µl) 

were poured into each well on all plates. After incubation at 

37°C for 24 hrs, the different levels of zone of inhibition of 
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bacteria were measured. These studies were performed in 

triplicate. 

G. Insecticidal Activity: 

The insecticidal activity was described by Rahuman et al. 

(2000). Ten 3
rd

 instar larvae of  Aedes aegypti  were 

transferred separately into different concentrations of  500,  

250  and 150 mg/ml of aqueous silver nanoparticles. The 

control was set up with dechlorinated tap water. The larvae 

were counted after 24 hrs of exposure and the percentage of  

mortality was determined by LC50 

III. RESULT AND DISCUSSION 

The synthesis of silver nanoparticles is an advanced 

technique in modern nanotechnology and is evolving as an 

important branch of nanotechnology.  This study deals with 

the synthesis and characterization of silver nanoparticles 

using seed extract of Spaghetti squash. Synthesized silver 

nanoparticles were reddish brown in color. Colour change 

indicates the formation of silver nanoparticles. This 

formation demonstrates that silver ions in aqueous medium 

have been converted to nano sized elemental silver. The 

coloration was due to the excitation of the surface plasmon 

vibration in the silver nanoparticles (Shankar  et al., 2004). 

Change in color after the reduction of Ag
+
 to silver 

nanoparticles is shown in (Fig.1). The bio reduction of Ag
+
 

ions in the solution was monitored in the aqueous 

component and the spectrum of the solution measured  

through  UV spectrophotometer (Nanda and Saravanan, 

2009). It is  generally recognized that UV-Vis spectroscopy 

could be used to examine size and shape-controlled 

nanoparticles in aqueous suspensions.  SNP’s have free 

electrons, which give rise to an SPR absorption band 

(Noginov et al., 2007), due to the combined vibration of 

electrons of metal nanoparticles in resonance with the light 

wave (Nath et al., 2007). Silver nanoparticles are known to 

exhibit a UV-visible absorption maximum in the range of 

400-500 nm.  In the present study absorption peak was 

observed at 422 nm which is a characteristic of silver 

nanoparticles. Morphology and size of the silver 

nanoparticles were investigated by SEM and X-ray 

diffraction (XRD). SEM analysis was carried out to 

understand the topology of silver NPs, which showed the 

biosynthesis of monodisperse spherical silver NPs (Fig.2). 

 
Fig. 1: Colour change indicating the formation of Ag 

nanoparticles 

 
Fig. 2: XRD diffraction pattern of silver nanoparticles 

synthesized 

The crystalline nature of silver nanoparticles was 

studied with the aid of X-ray diffraction as shown in Fig.3. 

A number of strong Bragg’s diffracted peaks observed at 

26.6171 and  54.8525  corresponding  to  the 804.67 and 

149.66 height of the face centered cubic pattern  of  silver  

were  obtained. The Full Width at Half Maximum (FWHM) 

values measured for 0.1188 and 0.1584 planes of reflection 

were used with the Debye–Scherrer equation to calculate the 

size of the nanoparticles. No additional diffraction peaks 

were observed other than the characteristic peak of the silver 

structure that reflects the purity of synthesized silver 

nanoparticles. It suggests that   the synthesized silver 

nanoparticles are crystalline in nature. 

 
Fig. 3: SEM image of Spaghetti squash seed   extract 

synthesized silver nanoparticles 

Plants are important source of potentially useful 

structures for the development of new chemotherapeutic 

agents.  Recently, silver nanoparticles exhibiting 

antimicrobial activity have been synthesized and research is 

on the way for its development for therapeutic use. The 

antimicrobial activity of aqueous extracts of Euphorbia 

prostrata is highly effective against  Shigella dysenteriae 

type 1 induced diarrhea in rats (Kamgang et al., 2007).  In 

this study, the antibacterial effects of the bioreduced silver 

nanoparticles was tested against the pathogenic organism P. 

aeruginosa, P. vulgaries, S. aureus and E. coli were shown in 

Fig.4.  The zone of inhibition was seen for, the organism 

Pseudomonas aeruginosa and Staphylococcus aureus. In the 

well diffusion method a higher zone of inhibition was 

observed in 150 µg/ml and 250 µg/ml of concentration. The 

zone of inhibition increases with increasing concentration of 

silver nanoparticles as the AgNPs bind with cytoplasmic 
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membrane and killed the bacterial cell. Electrostatic 

attraction of silver nanoparticles causes damage of  bacterial 

cell membrane to the formation of pits on the surface, and 

these structural changes take place due to cell expiration 

(Sondi and Salopek-Sondi, 2004). The prokaryotic bacteria 

have a meso some cell organelle, and they are present in the 

inside of plasma membrane. It produced more enzymes as 

well as major function of cellular respiration, DNA 

replication, cell division, and increased the surface area of 

the bacterial cell membrane. Ag NPs naturally interact with 

the membrane of bacteria and disrupt the membrane 

integrity; silver ions bind to sulfur, oxygen, and nitrogen of 

essential biological molecules and inhibit bacterial growth 

(Juan et al., 2010). 

 

 
Fig. 4: Antimicrobial activity of synthesized silver 

nanoparticles against S. aureus ,  E.coli ,P. aeruginosa and P. 

vulgaries. 

Long term application of pesticides, for controlling 

oleander aphid may cause in developing resistance in this 

pest to pesticides. In the recent years, nanoparticles have 

received much attention for controlling pathogens in 

agriculture (Eleka et al., 2010). In the present study, 

bioassay was followed for assessing the insecticidal 

activities of silver nanoparticles on the Aedes aegypti. 

Results showed that these nanoparticles could be an 

effective pest control approach for A. aegypti at 500 mg/mL. 

Our study showed that the insect mortality increased 

significantly with increase in pesticide concentrations. 

Rouhani et al. (2011) reported that ZnO-TiO2-Ag 

nanoparticles have insecticidal activity on Frankliniella 

occidentalis pergande and showed the most mortality effect 

pertained to 28%ZnO-70%TiO2-2%Ag (LD50= 195.27 mg 

L-1). 

IV. CONCLUSION 

The present study silver nanoparticles have been synthesized 

from Spaghetti squash seed extract. The work supports the 

medicinal values of this plants was confirmed and also 

revealed that a simple, rapid and economical route to 

synthesis of silver nanoparticles; and their capability of 

rendering the antimicrobial and pesticide efficacy. Moreover 

the synthesized SNPs enhance the therapeutic efficacy and 

strengthen the medicinal values of this plant. 
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