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Abstract 

The green synthesis method using plant extracts has received much attention recently owing to its eco-

friendliness and economically viable nature. The plant Ipomoea pescaprae belonging to the family 

Convolvulacea and used in medicine for several diseases. The silver nanoparticles are synthesised by 

mixing the aqueous extract of fresh leaves of Ipomoea pescaprae and silver nitrate solution. The green 

synthesized silver nanoparticles were characterized by UV and FTIR spectroscopy and AFM 

techniques.The formation of silver nanoparticles was confirmed by the colour change of the sample and a 

strong  UV absorption peak at 426nm. FTIR analysis  revealed that the functional groups terpenoids , 

alkaloids and phenolic groups are responsible for the stabilization of  AgNps. The phytochemicals present 

in the aqueous leaf extract acted as an effective reducing agent .The synthesized nanoparticles was 

evaluated for antimicrobial activities and antioxidant activities. The results showed good potential source 

of antimicrobial and antioxidant activities. Further investigation to isolate the pharmacologically active 

compounds that can be used in the production of novel drugs for various diseases would be promising.
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I.INTRODUCTION 

Silver nanoparticles (AgNPs) are commonly  

used in many fields like  food, health care,  

industrial purposes and medicinedue to their 

unique  chemical properties. Metal nano 

particles have wide  applications such as 

antimicrobial [1], antioxidant [2] water 

purification [3], catalysis [4], drug delivery 

systems [5] and sensors [6]. The most common 

application is the use of silver nanoparticles for 

antimicrobial coatings and biomedical devices. 

Green synthesis of metal nanoparticles by plant 

extracts is currently under exploitation. 

Synthesis of silver nanoparticles has been 

performed using extracts of Coriandrumsativum 

leaf, Hibiscus Sabdariffa flower, 

Boerhaaviadiffusaleaves andleaves, root, stem, 

and bark  of Annonamuricata [7-10] 

This paper aims to generate a baseline data on 

coastal sand dune vegetation in the Thoothukudi 

coast. Ipomeapes –caprae, commonly called as 

‘beach morning glory’ or ‘goat’s foot’ is an 

evergreen perennial plant. This creeping vine 

belongs to convolvulaceae family. The flowers 

of this species is in attractive pink color with a 

dark centre. This sand dune is widely distributed 

near the coastal areas of Thoothukudi.  It acts as 

an excellent ornamental ground cover and a soil 

stabilizer. Ipomeapes-caprae is known for its 

medicinal values. Alkaloids and phenolic 

compounds present in the plant makes it  

important in the treatment of several ailments 

such as diabetes, dysentery , urinary or kidney 

disorders. Because of its laxative nature the 

starchy roots are eaten in times of need.Its 

antioxidant, antimicrobial and anti-inflammatory 

properties made this study inevitable in the field 

medicine. 

 

2.MATERIALS AND METHODS 

2.1. Collection  of plant 

Ipomoea pes-caprae[Figure-1] were collected 

from Kamaraj College campus,Thoothukudi 

district, belonging to the state of Tamil Nadu, 

India. The collected leaves were washed twice 

with distilled water 
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Figure: 1 Ipomoea pes-caprae 

2.2. Preparation of extracts 

Thoroughly washed leaves (200 g) were cut and 

boiled with 200 ml of deionised water and 

boiled for 20 minutes. The extract was then 

filtered  through Whatmann No.1 filter paper to 

remove particulate matter and to get clear 

solution and stored in dark place to be used for 

the further analysis.  

2.3. Silver Nanoparticle Synthesis 

20ml of Ipomoea pes-caprae extract was mixed 

with 80ml of 0.01M of aqueous silver nitrate 

solution (AgNO3). The pale yellow coloured 

solution changed to dark brown within 10 

minutes which indicated the formation of 

AgNPs. 

2.4. Characterization of AgNPs 

UV-absorption spectra of synthesized AgNPs by 

using Ipomoea pes-capraeleaf extract were 

measured using UV-visible spectrometer 

(JASCO variant 630 spectrometer).  Fourier 

transform infrared (FTIR) spectral 

measurements were carried out on the Thermal 

science-Nicolet Si5, ATR-iD1 spectrometer to 

identify the potential bimolecular Ipomoea pes-

caprae leaf extract which is responsible for 

reducing and capping the bio reduced silver 

nanoparticles. AFM images were taken using 

NanoSurfeasyscan 2 AFM (BT02218). 

2.5. Determination of Total antioxidant 

activity 

Phosphomolybdenum method is one of 

the most commonly employed method for 

determining the total antioxidant activity[11]. 

1.0 ml of the extract was mixed with 1.0 ml of 

the standard reagent solution (0.6M sulphuric 

acid, 28mM sodium phosphate and 4mM 

ammonium molybdate). The tubes were capped 

and incubated in a thermal block at 95°C for 90 

min. After cooling to room temperature, the 

absorbance was measured at 695 nm against a 

blank reagent. The total antioxidant capacity was 

expressed as milligram of Ascorbic Acid 

Equivalence (AAE) per gram of extract. 

Phenolic compounds are the  major contributors 

of antioxidant activity[12]. 

 

2.6. Antimicrobial activity of silver 

nanoparticles 

Evaluation of Antibacterial activity by Kirby- 

Baeur disk diffusion test 

Procedure: 

1. 100 ml nutrient agar was prepared by 

dissolving 1.5 nutrient broth, 1.5 g agar 

agar in 100 ml  of distilled water 

2. The nutrient agar medium was sterilized 

by autoclave at 121ºC for 15 minutes , 

15psi pressure. 

3. The nutrient agar was  cooled to 40ºC. 

4. 15 ml of nutrient agar solution was 

poured in sterilized petriplates under 

sterilized condition. 

5. The nutrient agar plates was allowed to 

cool completely and solidify. 

6. The bacterial suspension was spread 

completely over the agar surface using 

sterilized cotton buds. 

7. The sterilized filter paper discs were 

loaded with respective concentraton of 

sample and standard antibiotic. 

8. The filter paper discs containing sample 

and standard were placed carefully on 

the agar surface with sufficient distance 

between sample and standard discs 

under sterilized condition. 

9. The petriplates was then incubated at 

37ºC in incubator for 24 hours 

10. After 24 hours, the plates were observed 

for zone of inhbition 

11. The zone of inhibiton were recorded 

using ruler and the data was expressed 

in mm. 

3. RESULTS AND DISCUSSION 

3.1 UV-Vis Spectrophotometry 

UV-Vis spectra is an important technique to 

ascertain the formation and stability of produced 
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NPs. Reduction of silver ions into silver 

nanoparticles during exposure to plant extracts 

was observed as a result of the color change 

from pale yellow to brown. The color change is 

due to the Surface Plasmon Resonance 

phenomenon. The metal nanoparticles have free 

electrons, which give the SPR absorption band, 

due to the combined vibration of electrons of 

metal nanoparticles in resonance with light 

wave. The sharp band of silver nanoparticles 

was observed around  426 nm in  I. pes-caprae. 

 

Figure: 2 UV-Visible spectra of AgNPS 

3.2 FTIR  

FTIR measurements were carried out to 

identifythe possible biomolecules responsible for 

cappingand efficient stabilization of the metal 

nanoparticles synthesized by I. pes-caprae 

leafextract

Figure:3 FTIR spectra of AgNPs 

The FTIR spectrum (Figure 4) of silver 

nanoparticles showed strong IR bands 

characteristic of free alcoholic group  

(3633.69cm
-1

), carboxylic acids (1024.20cm
-1

), 

amines (1624.06 cm
-1

), alkanes (2921.24 and 

2851.90cm
-1

), O-H carboxylic acids         

(2341.16 cm
-1

) and hydrogen bonded alcohols 

(3286.70 cm
-1

). These stretching vibrations 

represents compounds like alkaloids, steroids and 

terpenoids. 

3.3. Phytochemical analysis of stem and 

leaf extracts of Ipomoea pes-caprae 

The extracts of  leaf Ipomoea pes-capraewere 

screened for the presence of phytochemical 

constituents by following the method of 

Sofowora (1982) [13] and Kepam (1986) [14]. 

Preliminary phytochemical analysis revealed the 

presence of five compounds such as tannins, 

steroids, terpenoids, alkaloids and cardiac 

glycosides. 

3.4. AFM studies 

Fig.4. Triangular shapes of different sizes were 

seen in the topography. Spherical shape 

wasreported for the silver nano particles 

synthesized using aqueous solution of 

propolis[15]. 

Figure: 4 Topography of AgNps  

3.6. Determination of Total 

antioxidant activity  

Antioxidants are nutrients, provide some 

protection against toxic by-products and 

fights off infection in the body. The 

radical scavenging properties  of 

medicinal plant leaves isrelated to the 

total phenolic content[16]. The 

phosphomolybdenum method of total 

antioxidant capacity test based on the 

reduction of Mo (VI) to Mo (V) by the 

antioxidant compound and formation of a 

green phosphate/Mo(V) complex.  From 

the absorbance value, the potential of 

antioxidant activity was determined.  The 

results presented in Table: 1 showed  the 

greater potential of antioxidant activities 

of leaf extracts of AgNps.  

Table: 1Antioxidant activity of Ag-NPs  

Sample Concen- 

tration 

µg/ml 

OD at 

695 

nm 

TAA mg/g 

equivalents of 

ascorbic acid 

Standard 

Ascorbic 

acid 

200 0.050  

400 0.350  

600 0.380  

800 0.630  

1000 0.740  

I.pes- 200 0.400 5.333 

0

4

1

2

3

200 900400 600 800

Abs

Wavelength [nm]
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caprae 

Leaf 

extract 

AgNPs 

400 0.880 23.466 

600 1.390 55.600 

800 2.000 133.33 

1000 2.000 133.33 

 

3.7.Antimicrobial activity of silver 

nanoparticles 

 Table: 2 Antibacterial activity of AgNPs 

 

Bacterial 

pathogens 

Concentration of  

AgNps ofIpomoea pes-capraeleaf 

100 

µl 

200 

µl 

300 

µl 

400 

µl 

500 

µl 

Zone of inhibition(mm) 

Escherichia 

coli 

-- 7.80 9.40 12.20 14.5 

Bacillus 

subtilis 

-- 7.20 9.0 11.50 14 

Pseudomonas 

aeruginosa 

-- 5.30 6.50 7.5 9.5 

Enterococcus 

faecalis 

-- 6.60 9.20 11.00 13.5 

Bacillus 

cereus 

-- 5.50 8.60 9.5 11 

 

The biologically synthesized silver nanoparticles 

using leaf extract were found to be highly 

inhibitive against different pathogenic bacteria 

and fungi of selected species. The SNPs 

ofIpomoeapes-caprae leaf extract of 500µl 

showed highest antibacterial activity against 

Escherichia coli14.5 mm followed by Bacillus 

subtilis 14mm, Enterococcus faecalis13.5 

mm,Bacillus cereus 11mm and lowest was 

Pseudomonas aeruginosa9.5 mm. 

The SNPs of  leaf extract of 500µlwas observed 

to have highest antibacterial activity, followed 

by moderate activity of 400µl and  very lowest 

activity was observed in 200 µl (Table: 2).  

The antifungal activity AgNPs of leaf extract of 

500µl was observed against Aspergillus sp.     

(13 mm) and Fusarium sp. (11 mm) (Table: 3). 

 

 

 

 

 

Table: 3 Antifungal activity of AgNPs 

Fungal 

pathogens 

Concentrtion of AgNPs of 

Ipomoea pes-caprae leaf 

extract 

200 

µl 

 

300 

µl 

400 

µl 

500 

µl 

 Zone of 

inhibition(mm) 

 

Aspergillus 

sp. 

4 7 10 13 

Fusarium 

sp. 

5 9 11 11 

 

Among the four concentrations tested for 

antimicrobial effect the silver nanoparticles of 

500µl is effective against all the tested 

pathogens. The highest bactericidal activity is 

certainly due to big changes in the membrane 

structure of bacteria as a result of the interaction 

with silver cations lead to the increased 

membrane permeability of the bacteria [17] 

Conclusion 

The silver nanoparticles were synthesized by 

using leaf extracts of plant Ipomoea pes-

caprae and silver nitrate solution The 

formation of silver nanoparticles were 

observed by the color change from pale 

yellow to dark brown and it was confirmed 

by UV,FTIR, and AFM studies. From the 

antioxidant and antimicrobial activities, the 

extract can be used as a good source of 

natural antioxidants for health benefits and 

moderate antimicrobial activity. In future 

AgNPs of  leaf extract Ipomoea pes-

capraehave good potential of drug  activity. 
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