
 

P. S. Geetha Malini1,3, V. Premalatha2, S. Rani2* 

 
1Department of Chemistry, Quaid-E-Millath Govt. College for Women, Chennai-600002, Tamilnadu, India. 
2PG& Research Dept. of Chemistry, Arignar Anna Govt. Arts College, Cheyyar, Tiruvannamalai-604 407, Tamilnadu, India 
3Research Scholar, Department of Chemistry, Sri Chandrasekharendra Saraswathi Viswa Mahavidyalaya[SCSVMV], Enathur, Kanchipura m, Tamil 
Nadu,631561, India 

 



739

https://doi.org/10.30799/jnst.S02.19050309 

P.S. Geetha Malini, et al., / Journal of Nanoscience and Technology 5(3) (2019) 738 740

Cite this Article as: P.S. Geetha Malini, V. Premalatha, S. Rani, Green synthesis and characterization of silver nanoparticles using ethanol extract of Myristica fragrans (Nutmeg) and its biological  
    applications, J. Nanosci. Tech. 5(3) (2019) 738 740. 

3. Results and Discussion

3.1 Visual Confirmation 

Color change from pale yellow to brown when ethanol extract of 
Myristica fragrans was added dropwise to silver nitrate formed the 
primary evidence for the formation of silver nanoparticles (Fig. 1). The 
formation of silver nanoparticles is due to the reduction of Ag+ into Ag0 by 
the polyphenols present in the Myristica fragrans seed [12]. The 
appearance of brown color was noticed for 10% ethanol extract of 
Myristica fragrans. The surface plasmon vibrations of silver nanoparticles 
was observed between 400  450 nm [13]. Fig. 2 illustrates a wide 
absorption peak. No surface plasmon vibrations were seen with varying 
the concentration of the ethanol extract of Myristica fragrans and silver 
nitrate. This is in good agreement with the report of green synthesis of 
silver nanoparticles by Aegle marmelos leaf extract [14]. 

 
Fig. 1 Color change of leaf extract from yellow (without silver nitrate) to brown (with 
silver nitrate) 

 
Fig. 2 UV-visible spectrum of AgNPs 

The band gap of semiconductor materials increases with the decrease 
in particle size, which leads to the shift of the absorption edge towards 
high energy, this is the so-called quantum size effect. The band gap Eg of 
the sample was determined from the Tauc plot, 2 ), where 

independence constant and Eg is the band gap energy. Inset image of Fig. 
2 shows the plot of 2 vs  
3.28 eV. 

 
Fig. 3 FT-IR spectrum of AgNPs 

3.2 FTIR Spectral Study 

The FTIR spectra images of silver nanoparticle using ethanol extract of 
Myristica fragrans were recorded and shown in Fig. 3. The peaks at 3344 
and 2923 cm-1 is due to the OH stretching vibrations of phenols. Peaks 
corresponding to the wave numbers 2853, 1741 and 1382 cm-1 shows the 

presence of C-H stretching. Wave numbers corresponding to 1242, 1097, 
987 and 723 cm-1 confirms the presence of aromatic hydrocarbons. In
addition to that, peak corresponding to 1741 cm-1 confirms the presence 
of aldehyde groups in the ethanol extract of Myristica fragrans which is 
responsible for the capping and stabilization of biosynthesized silver 
nanoparticles. 

 
3.3 XRD Characterization 

Fig. 4 shows the XRD pattern of the synthesized silver nanoparticles 
 Å). All the different peaks can be 

well indexed to the face centered cubic structure of silver nanoparticles 
with lattice constant of a = 4.689 Å. Three 
44.98°and 64.17° corresponding to (111), (200) and (220) planes 
respectively confirmed the cubic face centered structure (JCPDS-84-
0713) of silver nanoparticles. The average size of Silver Nanoparticles was 
calculated using Debye- , , where D is 

the X- and
is the diffraction angle determined the full width at half maximum and 
found to be approximately  ~11 nm (Table 1). 

 

 
Fig. 4 XRD pattern of AgNPs 
 
Table 1 Summary of XRD characterization 

 (degree ) hkl FWHM (degree ) Crystallite Size (nm)
38.10 111 0.65544 11.87 
44.29 200 0.65985 11.90 
64.62 220 0.67285 11.14 
 
3.4 SEM and TEM Study 

SEM image of the silver nanoparticles were recorded and are shown in 
Fig. 5. SEM micrograph showed that the silver nanoparticles formed were 
uniform and crystalline. This result is in good agreement with the 
crystallite size calculated using the XRD data. Fig. 6 also reveals no 
characteristic peaks of impurities or other precursor compounds are 
observed. TEM image of the silver nanoparticles were recorded and are 
shown in Fig. 6. TEM micrograph has been used to identify the size, shape 
and morphology of nanoparticles. TEM showed the silver nanoparticles 
formed are ~10 nm. 
 

 
Fig. 5 SEM image of AgNPs 
 

 
Fig. 6  TEM image of AgNPs 
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3.5 AFM Study

Fig. 7 shows the surface topography of silver nanoparticles synthesised 
using ethanol extract of Myristica fragrans seeds. AFM images of silver 
nanoparticles exhibit uniformly distributed, well defined regular 
nanostructures. 

 
Fig. 7 AFM image of AgNPs 

Table 2 Zone of Inhibition observed for Escherichia coli and Bacillus cereus 

AgNPs (mg) Gram Negative Bacteria 
Escherichia coli (mm) 

Gram Positive Bacteria 
Bacillus cereus (mm) 

50 
100 
150 
200 
250 
300 
350 

22 
25  
28 
29 
30 
30 
30 

20 
25 
30 
32 
30 
27 
34 

  
Fig. 8 Zone of Inhibition of AgNPs for gram negative bacteria Escherichia coli and 
gram positive bacteria Bacillus cereus 

3.6 Antibacterial Activity 

Nanoparticle synthesis by green route are found to be highly effective 
against multi-drug resistant human pathogenic bacteria. Antibacterial 
activity of silver nanoparticles against Escherichia coli and Bacillus cereus 
were observed and compared. As the concentration of silver nanoparticles 
increases the zone of inhibition also increases (Fig. 8) [15, 16]. The 
maximum activity was found to be 35 mm and 30 mm for 400 mg gram of 

both negative and 350 mg of gram positive respectively. The antibacterial 
activity has been calculated by measuring the zone of inhibition and listed 
in Table 2. 
 

4. Conclusion 

AgNPs were prepared by the ethanol extract of Myristica fragrans seeds. 
The synthesized AgNPs were characterized with UV-visible spectroscopy, 
FT-IR, XRD, SEM and AFM studies. UV-Vis spectrum exhibits excitation of 
surface plasmon vibrations of silver nanoparticles observed between 400 

 ° 
corresponding to (123), (312) and (404) planes respectively confirmed 
orthorhombic structure of silver nanoparticles. Morphological behaviour 
of SEM, TEM and AFM confirm the size and shape of silver nanoparticles. 
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