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 Abstract  

Nanotechnology is becoming a new area of interest 

increasing research and industry since the1980. In the past de, 

considerable attention has been paid for the development of novel 

strategies for the synthesis of different kind of nano object. 

Nanomaterials exhibit unique properties because of their size, 

distribution and morphology compared with larger particles. Silver 

nanoparticles (AgNPs) are the noble metal nanoparticles that have 

been studied extensively due to its various biological properties. Silver 

has been known to be a potent photocatalytic, antimicrobial, 

antifungal, anticancer and antiviral properties. The present work is 

focused on the Senna auriculata L. plant flower mediated synthesis of 

silver nanoparticles for antimicrobial, antioxidant and photocatalytic 

applications.To investigste the green synthesis of silver nano particles 

Senna auriculata, and the elevation of their antimicrobial activities 

was observed that Senna auriculata leaf extract can reduce the silver 

ions into silver nano particles. The formation and stability of the 

reduced silver nano particles in the colloidal solution was monitored 

by UV visible spectrophotometer analysis. SEM and FITR spectra the 

leaf extract was used to determine the presence of silver nano particles. 
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Introduction 

Nanotechnology is becoming a new area of increasing 

research and industrial interest since 1980. Nanotechnology is an 

emerging field of science which has wider range of applications. 

Nanotechnology exist in the numerous fields such as Agriculture, 

Pharmacy, Plant science, Fisheries, Plant biotechnology, 

Environmental science, Microbiology, Energy science, 

Electrochemical, Photocatalysis, Photon energy, Space industries, 

Marine engineering and Food industries (Ahmad et al. 2015) . 

Nanomaterials exhibit unique properties because of their size, 

distribution and morphology compared with larger particles. Silver 

nanoparticles (AgNPs) are the noble metal nanoparticles that have 

been studied extensively due to its various biological properties 

(Chu et al., 1988; Shivakrishna et al., 2013). Silver has been 

known to be a potent photocatalytic, antimicrobial, antifungal, 

anticancer (Allafchian et al. 2016; Chiguvare et al. 2016) and 

antiviral properties. Nanomaterials are mainly synthesized by 

chemical methods, physical methods and biological methods. The 

biological methods are facile, low cost, ecofriendly and easy to 

perform and hence it is a most preferable for potential alternate to 

physical and chemical derivative methods (Logeswari et al. 2015) . 

This present study was aimed to synthesis the silver nano particles 

in the presence of  Senna auriculata leaf extract. Senna auriculata 

L. belongs to the family of Fabaceae and a common plant in Asia, 

has been widely used in traditional medicine for curing diabetes, 

skin diseases, rheumatism and conjunctivitis. The synonym called 

Cassia auriculata, has been widely used in Ayurvedic medicine as 
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‘Avarai Panchaga Choornam’ and the main constituent of Kalpa 

herbal tea, has come under extensive study in the light of its 

antidiabetic effects. 

Taxonomy of Senna auriculata L. 

Domain: Eukaryota  

Kingdom: Plantae 

Phylum:  Magnoliophyta  

Class:  Magnoliopsida   

Order: Fabales   

Family:  Fabaceae   

Genus:  Senna L.   

Species: Senna auriculata L. 

Other names: Tanners cassia, Cassia auriculata, Avarmpoo in 

Tamil, matura tea tree and ranawara. 

S. auriculata has been selected from the Fabaceae family 

for silver nanoparticles production because plants are having 

number of phytochemicals responsible for various biological 

activities (Kosasi et al. 1989; Das et al. 2008; Aiyelaagbe et al. 

2007 and Bhaskarwar et al. 2008). The sacred Indian shrub Senna 

auriculata also known as Tanners cassia has been reported to treat 

urinary disorders, ulcers, skin diseases, chronic fever and anti-

hyperlipidemic properties. This plant extracts are having many 

important ingredients such as flavoniods, tannins, steroids, 

carbohydrates and amino acids. 

 Recently various reports were proved its 

antiperoxidative and antidiabetic effect rat model (Pari and Latha, 

2002).Therefore, in order to assess the reducing or capping ability 

of the plant extracts has been screened against silver nitrate for 

nanoparticles production. The aspiration of the current study was 

to assess the biosynthetic potential of the plant, Senna auriculata 

L. for silver nanoparticles production. To investigste the green 

synthesis of silver nano particles Senna auriculata, and the 

elevation of their antimicrobial activities was observed that Senna 

auriculata leaf extract can reduce the silver ions into silver nano 

particles. The formation ans stability of the reduced silver nano 

particles in the colloidal solution was monitored by UV visible 

spectrophotometer analysis.SEM and FITR spectra the leaf extract 

was used  to determined the presence of silver nano particles. 

 

MATERIAL AND METHODS 

Chemicals: 

1.Chemicals: 

Silver nitrate (AgNO3), DPPH reagent, double distilled 

(DD) water and pathogens were commercially purchased and 

which were used as received. The Senna auriculata flowers were 

collected and dried.  

 

2. Experiment: 

(i) Preparation of Senna Auriculata Plant flower Extracts 

(a) Using DD water 

The Senna auriculata  flower were collected from the 

nursery, Karaikudi and which was dried in the shadow for one 

month. The dried plant flower materials were milled into fine 

powder using mixer grinder. In order to prepare the extracts, 10 g 

of plant flower fine powder was added into the 100 ml of DD 

water and boiled at 60 °C for 1 h. The aqueous mixture was kept in 

an orbital shaker for 2 h for proper extraction, then the prepared 

extract were filtered through Whatman No.1 filter paper and stored 

the filtrate in a refrigerator for further experiment.  

(b)  Preparation of S. Auriculata flower Extracts using 

Methanol     

The dried flower of S. auriculata was powdered by 

grinder. Then 10 g each powder was extracted with 100 ml of 

methanol for 48 h under orbital shaker at 120 rpm. After 48 h of 

extraction, methanol was allowed for evaporation and then collects 

the crude powder. The crude powder was stored at 4 °C for further 

phytochemical studies. To determine the secondary metabolites 

present in the S. auriculata by using various methods.    

(ii) Green synthesis of silver nanoparticles  

1 mM concentrated 1 ml of AgNO3 solution was treated 

with 10 ml of Senna auriculata leaf extract. There are two controls 

were used in this synthesis; first one is only AgNO3 was used and 

the second one is plant extracts mediated synthesis. The reaction 

mixture was heated at 85 °C for 30 min and kept in orbital shaker 

with constant stirring for 1 h. The reaction mixture showed 

periodically changing the coloration. The formation of pale reddish 

brown color indicates the presence of silver nanoparticles. The 

synthesized nanoparticles of S. auriculata leaf extract were 

centrifuged at 6000 rpm for 15 min to concentrate the AgNO3 

particles. The above said similar reactions procedure was followed 

with various concentrations of AgNO3 and plant extracts. 

 

3. Preliminary phytochemical analysis. 

(i) Determination of alkaloids: 

Karthishwaran et al. (2010) reported protocol has been 

followed for determined the alkoloids. The 5 ml of each plant 

extracts were mixed with 2 ml of concentrated HCl. Then, 1 ml of 

Dragondroffs reagent was added in the reaction mixture, the 
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formation of orange to red color indicates the presence of 

alkaloids. 

(ii) Determination of flavanoids: 

1 ml of each methanolic flower extract was mixed with 

8-9 drops of concentrated HCl. Then, added a piece of magnesium 

ribbon into the reaction mixture and boiled for 10 min. The 

appearance of red color shows the presence of flavanoids 

(Nandagoapalan et al. 2016). 

(iii) Determination of saponins: 

2 ml of each plant extract was diluted with 5ml of 

distilled water and kept under orbital shaker at 120 rpm for 15 min 

(Hossain et al. 2013). The presence of brisk effervescence 

indicates the presence of saponins. 

(iv) Determination of tannins: 

For tannins determination, Arya et al. (2012) reported 

method has been followed. The crude extract (5 ml) was mixed 

with few drops of 5% FeCl3. The appearance of deep blue black 

color indicates the presence of tannins. 

(v) Determination of Vitamin C (Ascorbic acid): 

The vitamin C was estimated by Babitha and Ramanathan 

(2017) method, which is dinitrophenyl hydrazine method. Vitamin 

C is oxidized to diketogluconic acid which reacts with 2, 4-

dinitrophenyl hydrazine to form diphenylhydrazone. The 

hydrazone dissolves in strong acid solution to form orange-red 

colored complex at 520 nm which indicates the presence of 

Vitamin C. In this study, the hydrazone dissolves in the each plant 

extract which was turned into orange-red color indicates the 

presence of vitamin C. 

(vi) Determination of Vitamin E (Tocopherol): 

For Vitamin E determination, Baker and Frank (1968) method 

has been followed. The vitamin E reduces ferric ion to ferrous ion, 

which forms a red colored complex with α, α’-bipyridyl. That 

indicates the presence of Vitamin E. 

 

4. Characterization Methods 

 The prepared silver nanoparticle reaction mixture was 

confirmed by UV–Vis spectrophotometer (UV–1601, Shimadzu, 

Japan) in the range of 300–800 nm. The functional groups capping 

of the synthesized NPs was confirmed by Fourier transform 

infrared spectroscopy (FT-IR) analysis. The FT-IR was  performed  

by  spectrum  RX1  instrument  in  diffuse  reflectance  mode  

operated  at  a  resolution  of  4  cm−1 of  wavelength  of  about  

4000–400  cm−1. Further, the nanoparticles were examined by X-

ray diffraction analysis using X’Pert PRO PAnalytical-PW 

monochromatic filter in the range 35–80°. Finally, the size and 

shape of AgNPs was determined by the Scanning Electron 

Microscopy. 

(i) Antimicrobial activity against ATCC Bacterial Strains 

The prepared silver nanoparticles using S. auriculata was 

tested for antimicrobial activity against Escherichia coli (ATCC 

10536), Bacillus subtilis (ATCC 11774), Proteus vulgaris (ATCC 

49132), Serratia marcescens (ATCC 13880) and Klebsiella 

pneumoniae (ATCC 132). The microbial strains were cultured in 

LB (Luria Bertani) broth at pH 7.5. The disc diffusion method was 

used in this study, to identify the microbial susceptibility on MHA 

media (Muller Hinton Agar). The strains raised in overnight and 

were subcultured in LB broth until culture density was reached to 

0.5 MCF (108 CFU/ml). The sterile cotton swab, were dipped in 

the microbial culture and spread over the MHA plate evenly for 

antimicrobial assay. Using well puncher, the well was created on 

the MHA plate and pored the Ag NP’s at different concentrations 

(50, 100, 150 and 200 µg). The antibiotic Cefotaxime (10 µg/disc) 

(Himedia) were used as positive control, the plates were 

maintained at room temperature for 24 h for observing the zone of 

inhibition. The zone of inhibition was measure and represented as 

Mean ± SD. 

 

Invitro Antioxidant Activity  

         DPPH (2,2-Diphenyl 1-picryl hydrazyl) Assay Method: 

               The DPPH free radical is reduced to a corresponding 

hydrazine when it reacts with hydrogen donors. The DPPH radical 

is purple in color and upon reaction with hydrogen donor changes 

to yellow color. It is a decoloration assay, which is evaluated by 

the addition of the antioxidant to a DPPH solution in ethanol or 

methanol and the decrease in absorbance was measured at 490 nm 

. 

(ii) Antioxidant activity in DPPH assay 

In order to assess the antioxidant potential using S. 

auriculata mediated silver nanoparticles, the DPPH (2,2-Diphenyl-

1-picrylhydrazyl) assay were performed by using Abdelli et al. 

(2016) method. The 1 ml of each plant derived Ag NP’s at various 

concentrations (100, 150, 200 and 250 µg/ml) were added with 1 

ml DPPH (150 µM) solutions which was dissolved in methanol 

and kept in the dark incubation at 37 °C for 30 min. The reaction 

mixture was observed at 517 nm in UV spectrometer and obtained 

results were expressed in the percentage of antioxidant activity 

using this following equation:  

26 
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% of antioxidant activity = Control OD – 

Experimental OD / Control OD × 100 

Where, Control OD is Absorbance of sample without Ag 

NP’s; Experimental OD is Absorbance of sample with Ag NP’s. 

Ascorbic acid used as positive control. The results were plotted in 

the graph as percentage of radical scavenging vs. concentrations of 

Ag NP’s. The plant extracts are able to inhibit 50% of free radicals 

DPPH as called IC50 and the IC50 values were represented as Mean 

± SD. 

 

RESULTS AND DISCUSSION:-  

 

4.1 Synthesis of silver nano particle: 

 The formation of silver nano particles was initially 

confirmed visually, the change in color of the reaction indicates 

the formation of silver nano particles(fig.1) 

 

Fig.1 synthesis of silver nano particles 

 

UV- Vis spectroscopy analysis: 

 The nanoparticles were primarily characterized by UV- 

visible spectroscopy, which proved to be a very useful technique 

for the analysis of nanoparticles. Fig.2. shows the UV-vis 

spectroscopy of prepared Ag NP’s. The peak observed in the 

ranging between 390–410 nm. The maximum absorption peak was 

observed at 410 nm which may be due to the presence of silver 

nanoparticles prepared by Senna auriculata plant flower extracts. 

Appearance of this peak, assigned to a surface Plasmon, is well 

documented for various metal nanoparticles with size ranging from 

2nm to 100nm. 

 

 

 

 

Fig.2 UV-vis spectra of prepared Ag NP’s 

 

Fourier transform infrared(FT-IR) Spectroscopic analysis: 

The FT-IR characterization is used to find the molecules 

and their functional group present in the synthesized silver 

nanoparticles. Fig .3 represents  the spectrs which shows peaks at 

3441.32, 2923.97, 2853.49, 2360.42, 2339.22, 1633.89, 1384.16, 

1100.79, 874.77, 835.06, 668.97, 619.64 and 468.82 cm−1 and 

roots were observed at 3446.13, 2925.41, 2361.47, 1636.29, 

1519.11, 1384.22, 1102.15, 833.92, 668.83 and 619.54 cm−1 

respectively.The peak observed in the range of 400-900 cm-1 which 

indicates the presence of Ag nanoparticles . The various functional 

groups were observed which may be due to its present in the plant 

extracts. 

  

 

Fig. 3 FT-IR analysis of prepared AgNP’s 

 

XRD Analysis : 

The XRD patterns of prepared silver nanoparticles prepared by 

Senna auriculata plant flower extracts. The XRD graph shows the 

peaks indicates that the formation of crystalline nanoparticles. The 

Braggs reflections clearly indicated the presence of predominant 

planes of (111), (200) and (311) sets of lattice planes which is in 
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the 2θ positions at 32.4444, 33.7744 and 46.4960, respectively 

which is confirms the presence of silver nanoparticles. Similarly, 

the secondary predominant 2θ positions of 27.8471, 32.2671, 

38.2512, 46.2490, 54.8156 and 76.8825 were observed. 

Subsequently, on the basis of that can be indexed as face-centered-

cubic (FCC) structure was observed in the prepared silver 

nanoparticles. Hence XRD pattern thus clearly confirms that the 

formation of silver nanoparticles. 

Fig. 4 XRD patterns of prepared AgNP’s 

 

SEM ananlysis: 

SEM analysis was carried out to understand the topology 

and the size of the silver nanoparticles, which showed the 

synthesis of higher density poly dispersed silver nanoparticles of 

various size.  The SEM image showing the high density of silver 

nanoparticles synthesized by the leaf extract further confirmed the 

development of silver nanostructure.. Most of the nanoparticles 

aggregated and only a few of them were scattered, as observed 

under SEM. Fig.4 shows the SEM image of prepared silver 

nanoparticles. The synthesized silver nanoparticles exhibit in 

globular shape. The synthesized nanoparticles size is about in 20 

nm to 200 nm in size. 

4.Antimicrobial activity: 

The present study showed that, Senna auriculata flower 

mediated synthesized AgNP’s were having higher antimicrobial 

activity (Table 1 & 2). The AgNP’s of Senna auriculata showed 

zone of inhibition (ZOI) was ranged from 11.5 mm to 2.9 mm for 

bacterial pathogens (Table 1). This result clearly indicated that, S. 

auriculata synthesized nanoparticles were found to be more 

effective to inhibit the bacterial growths of E. coli, B. subtilis, P. 

vulgaris, S. marcescens and K. pneumonia (Table 1&2). 

Previously, Vijay Kumar et al. (2014) was synthesized the silver 

nanoparticles using Boerhaavia diffusa plant extract and studied 

the antibacterial activity. Similarly, Velmurugan et al. (2015) has 

been the studied the effect of silver nanoparticles production by 

Prunus yedoensis leaf extract and their antimicrobial activity. 

 

 

 

 

 

 

  

 

Fig. 5 SEM image of prepared AgNP’s 

 

 

Table 1&2. Antimicrobial activity of Senna auriculata AgNP’s 

 

5.Assessment of the antioxidant potential of green synthesized 

AgNP’s against DPPH reagent 

Among the different concentrations (100, 150, 200 and 

250 µg/ml) of S. auriculata nanoparticles were tested for 

antioxidant activity, the leaf synthesized nanoparticles showed the 

activity from 100–250 µg/ml in DPPH assay (Fig. 6). These 

AgNP’s are capable to scavenge the purple colour 2,2-diphenyl-1-

picrylhydrazyl (DPPH) radicals and convert in to colourless 2,2-

diphenyl-b-picrylhydrazine (Abdelli et al., 2016). The antioxidant 

activity shows in the concentration dependant manner to inhibit the 

Microbial 

strains 

Cefotaxi

me 

(10 

μg/disc) 

Zone of inhibition in mm 

Concentration of AgNP’s in (µg/ml) 

50 100 150 200 

Bacterial species 

E. coli 45.5 ± 0.8 – 
07.2 ± 

0.3 

11.2 ± 

0.4 

06.1 ± 

0.3 

B. subtilis 39.8 ± 0.3 – – 
05.6 ± 

0.4 

09.0 ± 

0.8 

P. 

auroginosa 
32.8 ± 0.5 – – 

07.2 ± 

0.7 

11.5 ± 

0.6 

K. 

pneumonia 
32.8 ± 0.2 – – 

02.9 ± 

0.5 

05.9 ± 

0.2 
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free radicals (Fig. 7). Interestingly, higher concentration of 

AgNP’s was produced high percentage of antioxidant potential 

than lower concentration (Fig. 7). The Senna auriculata AgNP’s 

showed 82.7% antioxidant activity activity (Fig. 7). The 

antioxidant potential was compared with standard antioxidant 

(ascorbic acid).  

 

 

         Fig.6 Antimicrobial activitiy of Senna auriculata  

 

 

 

 

 

 

 

 

 

 

 

     

 

Fig. 7 Antioxidant potential of prepared AgNP’s 

 

In earlier, Niraimathi et al. (2013) has prepared silver 

nanoparticles using Alternanthera sessilis extract and 

antimicrobial, antioxidant activities were studied. Similarly, Mittal 

et al. (2012) reported that synthesis of Ag nanoparticles using the 

Rhododendron dauricum flower extract and which nanoparticles 

efficiently scavenge the free radicals. The prepared Ag 

nanoparticles show the excellent antioxidant activity. 

In order to find out the phytochemical profile of the S. 

auriculata, I have assessed leaf of this plant through various 

standard methods. Out of the phytochemicals tested, all the 

phytochemicals showed the variations in the level of accumulation 

some are having rich phytochemical in leaf (Table.  

Table 3. Preliminary phytochemical analysis 

 

 

 

Conclusion: 

 In the present study, a simple and economic approach 

has been attempted to obtain a green eco friendly synthesis of 

silver nanoparticles which was obtained from Senna auriculata  

flower extract. silver nanoparticles  synthesized  and 

characterized by the green chemistry approach and may it have 

potent applications. Synthesized silver nanoparticles are 

characterized specifically by using UV –visible spectroscopy, 

FT-IR and SEM, whereas protocol to produce uniform sized 

nanoparticles has to be synthesized for specific applications. 
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