
Int. J. Curr. Res. Biosci. Plant Biol. 2016, 3(3): 56-61                                                                                                                 

S. Baker (2016) / Ecofriendly Synthesis of Silver Nanoparticles from Eichhornia crassipes 56 

International Journal of Current Research in  

Biosciences and Plant Biology 
ISSN: 2349-8080 (Online) ● Volume 3 ● Number 3 (March-2016) 

Journal homepage: www.ijcrbp.com 

 
Original Research Article doi: http://dx.doi.org/10.20546/ijcrbp.2016.303.011   

 

Ecofriendly Synthesis of Silver Nanoparticles from Eichhornia 
crassipes 
 
Shokkanna Gounder Basker* 

 
Department of Biotechnology, Nandha Arts and Science College, Erode- 638 052, Tamil Nadu, India 
*Present Address: Department of Botany, Government Arts and Science College (Autonomous), Salem- 636 007, Tamil Nadu, 
India

  

 
*Corresponding author. 

 

A b s t r a c t   A r t i c l e  I n f o  

A simple, non-toxic and eco-friendly technique was adopted for synthesizing silver 

nanoparticles (Ag NPs) by using aqueous leaf extracts of Eichhornia crassipes. In the 

present study, silver nanoparticles were synthesized using silver nitrate. The visual 

appearance of colour was noted and characterized further by UV, IR, SEM and XRD 

analysis. By using this green technique, silver nanoparticles can be effectively 

synthesized in a very short time which can be helpful in controlling its population. 

 Accepted: 20 February 2016 

Available Online: 06 March 2016 

K e y w o r d s  

Eichhornia crassipes 
Silver nanoparticles 
Weeds 

 
Introduction 

 
The revolution of nanotechnology has lifted to a new 

level of science, by adding new dimensions and novelty 

in the current scenario research. Nanoparticles exhibit 
various enhanced properties, distribution and 

morphological parameters than the conventional system 

of particles. The size of nanoparticles is 1- 100 nm. 
Nanotechnology conceived with various basic aspects of 

science like physical, chemical and biological sciences. 

Biological method of synthesis of nanoparticles plays a 

significant importance in solving current day problems.  
 

Nowadays, research on plants and plant resources are 

gaining much importance for their secondary 
metabolites. Nanoparticle production using plants can be 

useful for different purposes considering the ability to 

control the size and dispersion level of particles. The 
production of nanoparticles using plant extracts has been 

proved by many researchers (Nadagouda et al., 2009).  

Currently, synthesis of nanoparticles were performed 

using different noble metals like gold, silver, titanium, 

etc for their non-reactiveness and better stability and 

tolerance in different field of research. AgNPs have been 
synthesized using various plants like, Acalypha indica 

(Krishnaraj et al., 2010) Parthenium hysterophorus 

(Parashar et al., 2009), Aloe barbadensis  (Chandran et 
al., 2006) and Gliricidia sepium (Rajesh et al., 2009). 

Control of weeds is a much challenging task for the 

researchers using different practices like physical, 
chemical and biological methods.  Therefore to explore 

the possibilities of utilization of weeds by latest 

technology like nanoparticle synthesis can be adopted. 

The use of naturally available weeds for nanoparticle 
synthesis was performed by number of workers in weeds 

like Parthenium (Parashar et al., 2009), Hydrilla 

verticilata (Sable et al., 2012) Tinospora cordiofolia 
(Abbasi et al., 2014), Ipomea (Ganaie et al., 2014). 

 

Eichhornia crassipes commonly known as Water 
hyacinth, a member of Pontederiaceae family (Pickere 

weed family) distributed widely in fresh water aquatic 

systems and considered as one of the worst weed in the 

world (Holm et al., 1991). Water Hyacinth remains a 
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major problem in ponds, rivers, lakes and other stagnant 

water bodies if left uncontrolled. It contains numerous 
secondary metabolites and phytochemicals like 

phenalenone compounds alkaloids, flavonoids, phenols, 

sterols, terpenoids and anthoquinones (Lalitha et al., 
2012). Hence, the present work was undertaken to utilize 

this aquatic weed for novel production of silver 

nanoparticles. 

 

Materials and methods 

 

Collection and extraction   

 

Fresh plants of Eichhornia crassipes was collected from 

water bodies from different locations of Erode district, 

Tamil Nadu and the collected samples were pooled 
together. The collected plants were washed with tap 

water to remove the debris. The leaves were separated 

using a sharp blade and the fresh leaves were used for the 
experiment. About 25 g of fresh leaves were cut into 

small pieces and boiled in 80 ml sterile distilled water for 

30 minutes in a water bath to facilitate the formation of 
aqueous extracts. The aqueous extracts were filtered 

through Whatman No 1 filter paper. The volume of the 

filtrate was adjusted and made to 100 ml by sterile 

distilled water.  Silver nitrate (Hi Media), 1mM was 
prepared with sterile distilled water and homogenate 

thoroughly.  

 

Synthesis of silver nanoparticles  

 

About 1 mM aqueous solution of silver nitrate was used 
for the synthesis of silver nanoparticles. The reaction 

medium contained 10 ml of E. crassipes extracts and 90 

ml of 1mM aqueous solution of silver nitrate. The 

bioreduction of colour was monitored and confirmed by 
using UV-Vis Spectra analysis. The spectroscopic 

studies were carried out using Systronics UV-Vis 

spectrophotometer. The synthesized silver nanoparticles 
were also analysed by scanning electron microscopy, FT-

IR Shimadzu and X-ray diffraction spectroscopy. 

 

Results and discussion  
 

Botanicals play an important role in synthesis of silver 

nanoparticles. The aquatic hydrophyte E. crassipes was 
capable of synthesizing silver metallic nanoparticle in the 

silver nitrate containing solution was revealed in the 

present study. As the plant extracts were added to aqueous 
silver nitrate solution, the colour gradually changed from 

light green to dark brown to reddish brown and finally to 

colloidal brown indicating silver nanoparticle formation 

(Fig. 1). Silver metallic nanoparticles appear yellow 

brown in colour in aqueous solution as a result of surface 
plasmon vibrations (Krishnaraj et al., 2010). The 

transformation of colour is due to the chemical reduction 

of silver nitrate to silver as proven  previously by many 
workers (Shukla et al., 2010; Singhal et al., 2011; Philip 

and Unni 2011;Namratha and Monica 2013; Lalitha et al., 

2013). The confirmation of silver nanoparticle synthesis 

was performed further by UV visible Spectrophotometer 
from the initiation of reaction to the change of colour of 

the solution. UV-vis spectrograph of the colloidal solution 

of Ag NPs has been recorded as a function of time (Fig. 
2). The conversion of silver nanoparticles at 4 hours of 

time was maximum with 450nm, later the conversion of 

nanoparticles was decreased gradually at 23 hrs. The 

process is mainly due to surface plasmon resonance of 
silver nanoparticles. Broadening of the peak which 

indicated the formation of polydispersed large 

nanoparticles due to slow reduction rates (Singhal et al., 
2011; Philip and Unni, 2011). The time taken for the 

synthesis of silver nanoparticles was initiated in the 

present study was about 25 minutes and finally the 
reaction stopped after 23 hrs. The presence of 

phytochemicals of the plant extracts may involve in the 

reduction of silver nitrate to silver metallic ions. 

 

 
Fig. 1: Change in colour of the solution with silver 

nanoparticles and no colour in control. 

 

 
Fig. 2: UV Absorption of E. crassipes silver nanoparticles. 
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FT-IR technique is a useful analytical method for the 

identification of surface groups. FT-IR transmission 
spectrum was used to investigate variations in the 

functional groups of the synthesized silver nanoparticle 

used in the experiments. In the present investigation, 
silver nanoparticle exhibited O-H and N-H stretching in 

between 3281.02 – 3539.49 cm
-1

 (Fig. 3). The peak at 

3448.84 cm
-1

 is assigned to O-H broadening stretching 

peak. Band around 3000 cm
−1

 indicating the presence of 
the unsaturated alkynes C=C stretching modes. The 

absorption band between 1741.78-1795.97 cm
-1

 

indicates the anhydride C=O bond. Peak appears at 
1647.26 cm

-1
 reveals that the bending vibration of 

amide (Vanmathi Selvi and Sivakumar, 2012). The 

band at 1419.66 cm
-1

 is associated with C-H Symmetric 
bending (Suarez–Garcia et al., 2002). Bands in the 

range of 1022.31 to 1269.20 cm
-1

 includes C-O in 

Carboxylic acids, alcohols, esters and P=O bond in 
phosphate esters (Deng et al., 2010). The region in 

between 700-900 cm
-1

 contains various bands related to 

aromatic, out of plane C-H bending with different 

degrees of substitution. The peaks around 626.89 to 
675.11 cm

−1
 confirmed vibration of C-H bending mode 

(Venkatachalam et al., 2012). Some weak bands were 

also observed in the range of 657.11 – 462.93 cm
-1

, 
indicates C-C stretching.  

 

 
Fig. 3: FT-IR spectra of silver nanoparticles from E. crassipes. 

 

The silver nanoparticles were subjected for the SEM 

analysis in which the details of magnification, voltage 
and scale were imprinted in the micrograph itself. The 

Fig. 4 indicated that the shape of silver nanoparticles 

synthesized at room temperature was found to show 
mixed group made of spherical, rhomboid, rectangular, 

triangular and square shaped particles. Similar type of 

distinct shapes within a single group was reported on 

gold nanoparticles synthesized using algae (Parial et al., 
2012) and silver nanoparticles synthesized using Annona 

reticulata (Shivakumar Singh and Vidyasagar, 2014). 

The difference in the morphology of the nanoparticle 
synthesized may be the possible reason for the difference 

in optical properties (Xu and Käll, 2002). The images of 

Fig. 5 had confirmed the agglomerated nature of the 
particles which might be due to difference in preparative 

condition (Dheeban Shankar et al., 2014) and lack of 

stabilizing agent. The polymorphic gold nanoparticles 

synthesis was reported from Citrus limon, Murraya 
koenigii Linn. leaves, and Canna indica (red) and 

Quisqualis indica pink flowers. The gold nanoparticles 

were polymorphic, stable, size 30–130 nm in non 
agglomerated form (Shukla and Vankar, 2012). Lonicera 

japonica plant leaf extract was investigated for the 

synthesis of silver and gold nanoparticles. The particles 

were different in size and shape; silver nanoparticles 
were 36–72 nm in size and their shape was spherical to 

plate-like poly-shaped, while gold nanoparticles 

synthesized were poly-shaped nanoplates of 40–92 nm in 
size. The molecules involved in the synthesis and 

capping of silver and gold nanoparticles were reported as 

carbohydrates, polyphenols, and protein (Kumar and 
Yadav, 2011). The results of the earlier study coincide 

with the results of the present study. 
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Fig. 4 and Fig. 5: SEM analysis of silver nanoparticles produced by E. crassipes showing 

polymorphism and agglomeration. 
 

EDAX analysis gives qualitative as well as quantitative 

status of elements that involved in formation of 

nanoparticles which confirmed the reduction of silver 
ions into elements of silver and showed the presence of 

elemental silver as the major constituent. The presence of 

elemental silver can be observed in the graph obtained 
from EDAX analysis which confirmed the elemental 

constituents of silver (69.01%), chloride (15.44%), 

silicon (0.72 %) and oxides (14.83%) respectively (Fig. 

6). The most principal sharp signal was observed at 3 

keV for silver, which is found to be a distinctive for the 
absorption of crystalline nature of biosynthesized silver 

nanoparticles (Muthukrishnan et al., 2015; Kanipandian 

et al., 2014; Ramalingam et al., 2014). These results were 
found to be supported by the reports of Bhakya et al. 

(2015). 

 

      
               Fig. 6: EDAX of silver nanoparticles of E. crassipes.        Fig. 7: XRD data of silver nanoparticles of E. crassipes. 

 

The structure of the phytosynthesized silver 

nanoparticles was also investigated by XRD. Fig.  7 

depicts the XRD pattern for silver nanoparticles 
produced from E. crassipes leaf extracts. XRD profile 

had revealed three distinct diffraction peaks at 32.1° 

38.1° and 46.2° which could be indexed 2θ values of 
(200), (111) and (311) respectively and indicated the 

reflections of metallic silver with crystalline phase. The 

average grain size of the silver nanoparticles formed in 
the bioreduction process was determined using 

Scherrer’s formula and was estimated to be ~ 6.69 nm to 

9.8 nm. In the present investigation, silver nanoparticles 

were synthesized effectively using the leaf extracts of 

Eichhornia crassipes. The results obtained showed the 

potentiality of the weed for biostabilized silver 

nanoparticle synthesis in a green manner. 
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