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ABSTRACT 

In the present days, green nanotechnology has been revolutionized and being implemented in 
the many sectors for its wide usage in applied science and technology and the plant based 
nanoparticle synthesis is gaining a significant lead because of its low cost production and accuracy. 
Hence, in the present investigation, a plant based synthesis of nanoparticle was utilized. The 
Erigeron canadensisL.leaves were used for the synthesis of silver nanoparticles. The leaf aqueous 
solutions was treated with silver nitrate solution andfurther characterization was done through UV-
Vis spectroscopy for the confirmation and it was detected at 404 nm absorption peak and the 
presence of biomolecules was confirmed by the Fourier Transform Infra-Red (FT-IR) and were 
identified as alkanes C-H stretching,-C=C- stretching of alkenes,CH3CH bending of alkanes,amide 
group of CH stretching and C-Br stretch alkyl halides. Additionally, the morphological appearance 
of silver nanoparticles was identified by the Atomic Force Microscopy (AFM) and was revealed that, 
nanoparticles were ranging from 46 to 83 nm with spherical in shape. Based on the present 
outcomes, the green synthesis is inexpensive, ecofriendly and potential method for synthesis of 
nanoparticle in large scales. 
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INTRODUCTION 
In the recent years, nanotechnology is gaining importance because of its functional systems at 

a micro molecular and nanotechnology is the emerging field of interest in applied science and 

technology, and its main theme is in control of matter at the molecular level at scales lesser than 

0.1μm, normally between 1-100 nm1. Additionally, nanotechnology is a multidisciplinary field and is 

an extension of existing sciences such as pharmaceutical research, applied physics, material sciences, 

colloidal science, molecular chemistry, into nano scale. 

Ayurveda, a 5000-year-old Indian system of medicine had some knowledge of nano science   

before the term ‘nano’ was   formed,   naturally developed the first relation between human life and 

nano scale. In the 21st, century modern science started exploring nanoscience1,2. In the last decade, 

study ofnanotechnology provide a solution to all microbial cells that can bio recover specific 

chemicals and also act as biocatalysts for reductive dechlorination3. Presently, many researcheshave 

been undertaken to produce the most potent nanoparticles from the plant extracts3,4,5. Moreover, 

some microorganisms are found to be able producers of the nanoparticles6,7,8. Previously, a number 

of researchers have worked on theextracts of plants and plant materials and these biological agents 

are appeared to be ecofriendly alternatives to physical and chemical methods. In most of the studies, 

it was proved that, using plants aqueous solutions for the synthesis of nanoparticles are advantageous 

on the biological methods by reducing the maintenance of microbial culture9,10,11. Therefore, the 

present investigation was undertaken to thebio fabrication of silver nanoparticle from Erigeron 

canadensisand antibacterial activity of analysis of silver nanoparticle. 

 

MATERIAL AND METHODS 

Collection of material: 
Fresh and healthy leaves of Erigeron canadensisL.were collected from theKarnatak University, 

Campus Dharwad India. 

Preparation of leaf extract: 
 The leaves were aseptically brought to the laboratoryand were thoroughly washed in the 

deionized water to remove any dust and dried particles. About 20gms of the air dried leaves were 

incubated with 100 ml of Milli Q water in the hot water bath for 1 hr at 60 ºC.  Thereafter, the 

preparation was cooled at room temperature and liquid broth of leaves was filtered using whattman 

no.1 filter paper at room temperature and the filtrate was stored at 4 ºC until the further use. 
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Biosynthesis and Characterization of Silver nanoparticles: 
 10 mL of the leaf extract was mixed with 90 mL of 1 mM aqueous silver nitrate solution and 

pH was adjusted to 10 using the 0.1N NaOH. Further, to confirm the presence of nanoparticle, the 

mixture of filtrate and 1 mM aqueous silver nitrate was scanned in UV-Visible Spectroscopy 

(JascoCorporation, Tokyo, Japan)at 800 to 200 nm.  The Mixture of nanoparticle was centrifuged at 

4500 g in room temperature and dispersion was repeated to confirm the elimination of excess natural 

reducing agent and purified pellet were dried in oven at 55 ºC and the fine powder was grid with KBr 

in mortar and pestle to form the pellet using the pressure gauge and the spectra was measured  using 

the Fourier Transform Infra-Red  (FT-IR)  Nicolet FT-IR 6700 (Thermo scientific)was utilized for 

identification of biomolecules involved in reduction, capping and stabilization for bio fabrication of 

silver nanoparticles by plant extract. Further, the functional groups were annoted using the IR spectra 

Chart. 

Morphology analysis of nanoparticle by Atomic Force Microscopy(AFM): 
 The dried pellet of nanoparticle was mixed with Milli Q water and subjected to sonication at 

230 V, 50 Hz (Ultra sonic bath Fisherbrand). After, drop of sonicated solution was placed on the dry 

clean glass slide and air dried. The size and appearance of nanoparticle were determined using the 

AFM (Tap190Al-G) with a nanosurf easy scan. 

RESULTS  
Leaves ofErigeron Canadensis L.plant (Fig. 1) was chosen because of its hemorrhage, 

menorrhagia, diarrhea, dysentery, cystitis, calculus, bronchial catarrhal and hemoptysis applications. 

The pale yellow colored plant extract was treated with silver nitrate and the color of the mixture was 

turned to the brown because of surface plasmon resonance (SPR). Further, the mixture was analyzed, 

the silver nanoparticle was confirmed and detect at 404 nmwavelength (Fig. 2). 

 
Fig. 1:  Habit of the Erigeron canadensis L. 
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Fig. 2: UV-Vis spectrum of silver nanoparticles synthesized from E. canadensisL.leaf extracts 

IR spectral probe of silver nanoparticle, molecular functional groups in the formation of 

silver nanoparticle is presented in Figure 3. IR bands at 3728, 3448, 2924, 2855, 1751, 1641, 1583, 

1540, 1458, 1384, 1260, 1159, 1101, 1025, 827, 794, 765 and 588 cm-1(Table 1). The band at 3728 

cm-1 can be attributed to free OH stretching vibrations of amide. The sharp bands at 2924 and 794 

cm-1 correspond to alkane of C-H stretching and amide group of CH respectively. The two medium 

peaks at 2855 and 1384 cm-1 may be from alkane C-H stretching and CH3CH of alkanes. The peak at 

fingerprint region 765 and 588 is assigned to amide group of C-Cl stretching alkyl halides and C-Br 

stretching of alkyl halide, these bioactive molecules are involved in the reduction, capping and 

stabilization of silver nanoparticles. 

 

Fig. 3:  FTIR spectra of silver nanoparticles synthesized by E. canadensisL.leaf extract 
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Table 1: FTIR shows the functional group involved synthesis of silver nanoparticles 

Sl. No. Absorption peak (cm-1) Functional groups 

1 588 C-Br stretching of alkyl halides 

2 765 C-Cl stretching alkyl halides 

3 794 Amide group of CH stretching 

4 829 C-Cl stretching of alkyl halides 

5 1025 Ethers =C-O-C symmetric stretching 

6 1101 Aldehydes and ketones bending of C-C-C 

7 1159 C-N stretching vibration of the proteins 

8 1260 C-H waging of alkyl halides 

9 1384 CH3CH bending of alkanes 

10 1458 Aromatic compound of C=C stretching 

11 1540 Alkanes and alkyl groups 

12 1583 1° amines 

13 1641 -C=C- stretching of alkenes 

14 1751 Esters of C=O stretching 

15 2855 Alkanes C-H stretching 

16 2924 Alkanes C-H stretching 

17 3448 Alcohol and phenols of –OH stretching 

18 3728 OH groups of amide 

 

The size and shape of silver nanoparticles were confirmed by the atomic force microscope 

analysis. The figure 4a shows the size of the nanoparticles is ranges from 46 to 83 nm with spherical 

in shape, the height of the nanoparticles are 21-57 nm (Fig. 4b). The distance between the each 

particle is 5 nm to 265nm it shows that particles are highly dispersive in nature. 

 
Fig. 4: AFM images of a. 2D structure; b. 3D structure; c. distance between the particles 
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DISCUSSION 
Nanoparticles exhibit completely new, unique or improved physical, chemical, and biological 

properties compared to the larger particles present in the bulk material12. Nanoparticles with 

decreasing size, present a high surface-to-volume ratio. Since the nanoparticles have increased 

surface energy the specific surface area of nanoparticles is directly proportional to their biological 

effectiveness13. The usage of nanoparticles is gaining popularity in this century as they show defined 

optical, magnetic, mechanical, electronic, chemical, catalytic and antimicrobial properties. Due to the 

large surface area to volume ratio and a high fraction of atoms on the surface of metallic 

nanoparticles, they are gaining importance for their significant antibacterial properties. This fact   is 

attracting the attention of   scientists due to the growing microbial resistance against antibiotics and 

metal ions and development of resistant strains14,15. Controlled size and composition of nanoparticles   

are of fundamental interest since they provide solutions to environmental and technological 

challenges in the areas of catalysis,  solar energy conversion   and waste water treatment. Synthesis 

and application of nanomaterial’s from 1 to 100 nanometers (nm) is an gaining impetus in the field 

of research16,17. 

Traditionally nanoparticles have been fabricated and stabilized by various physical and 

chemical methods; of them, photochemical reduction, electrochemical methods and chemical 

reduction, are widely used18,19. Global warming and climate change have induced a worldwide 

awareness and serious measures are taken to reduce the generation of hazardous wastes. Recently, 

bio-inspired approaches has led to the development of the   clean and green methods of synthesis, 

which are preferred for economic and environmental concerns over other synthetic methods. 

Physical methods such as molecular beam epitaxy, chemical vapor deposition   etc., require 

expensive and high technology and they are also not energy-efficient20,21. In chemical methods 

organic surface passivation reagents such as thiophenol22 thiourea23, marcapto acetate24, etc. which 

prevent nanoparticles from aggregation are toxic and pollute the environment if large scale 

nanoparticles are produced. They are not environment friendly.  Increasing awareness about the 

global environmental issues has led researchers to focus on ‘green chemistry’ and adopt   simple and 

eco-friendly technology. Biosynthesis of nanoparticles offers many advantages over the usual 

physical and chemical methods which employ toxic chemicals. They are unacceptable in the field of 

medicine due to which  the fields of  nanoparticles synthesis has recently developed new innovative 

technologies  employing  bacteria25 (Ahmad et al., 2003), yeast4, fungi26,27,28  or plants29,30,31,32 all of 

which are present in the process of natural recycling. In biosynthesis technology which involve 

microorganisms, the products of  microbe activities such as enzymes/proteins   present in the 
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environment or those which are force-secreted from them when they meet specific metal ions are   

responsible for the yield of highly stable intra- or extracellular nanoparticles4,27,28,33,34. 

The ability of plants extracts in the reduction of metal ions is   known for decades but is also 

the least explored biological method. However green nanotechnology is gaining impetus due to the 

effective engineering of expected products in an effective economical manner and the total 

elimination of harmful chemicals. Synthesis of metal nanoparticles of gold, silver and of a gold-

silver-copper alloy have been reported in plants7,33,35,36,37,38. Gold, silver, and copper nanoparticles 

form stable dispersions, which are used in the area of optoelectronics, Surface-Enhanced Raman 

Scattering (SERS) detection, photonics, photography, catalysis and biological labeling39,40. Studies 

indicate that biomolecules such as proteins, phenols, flavonoids, carbohydrates etc. play an important 

role in reducing and capping of the ions to their nanosize41,42. 

CONCLUSION 
The outcomes of present investigation reveals that, the plant mediated green synthesis of 

silver nanoparticle is cost effective and environmentally friendly method using the leaf extract of 

Erigeron canadensisas a bio reducing agents. Thesynthesized silver nanoparticles are spherical in 

shape and mono-dispersed in appearance and ranges from 21-57 nm.  These biogenic silver 

nanoparticles are used in pharmaceuticals and biomedical sensors for detecting the various diseases. 
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