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ABSTRACT
Aim: The primary goal of this study is to synthesize silver nanoprism by biosynthetic approach   and its 
antibacterial activity against Pseudomonas aeruginosa as compared with commercial antibiotic Kanamycin. 
Materials and  Methods: The sample size of each group is 3 and the total sample size is 6 with ∝=0.05, G 
power 80% and confidence interval 95%. The silver nanoprism has been synthesised by chemical approach  
andcharacterised by UV visible (UV-Vis) spectroscopy and scanning electron microscopy (SEM). The 
antibacterial activity was tested against gram negative bacteria Pseudomonas aeruginosa. The zone of inhibition 
has been performed to find the antibacterial activity. Result: The  antibacterial test shows that the synthesised 
silver nanoprism concentration (13.5ng/100μl) is statistically significant and the value is 0.001 (p<0.05) as 
compared with antibiotic kanamycin. Conclusion: The inhibitory rate of synthesised silver nanoprism  is high 
when compared with antibiotic kanamycin. The biosynthesised silver nanoprism is essential  for inhibiting 
bacterial growth and has many applications in the medical field.   

KEYWORDS: Silver Nanoprism, Biosynthetic approach, Novel Nanoparticle Synthesis, Antibacterial Activity, 
Nanotechnology.

1. INTRODUCTION

In this study the biosynthesised silver nanoprism has been prepared and performed antibacterial activity. The 
biosynthesised silver nanoparticles are prepared from plant extract from Gossypiumhirsutumalong with ascorbic 
acid to prepare silver nanoprism. It is a “Green Chemistry'' method and it will not pollute the environment 
(Ghorbanpour et al. 2020). The existing capping agent of the biosynthesised silver nanoprism is virulent on the 
cells (Chatchawanwirote et al. 2019). The importance of the biosynthesised silver nanoprism has catalysis to 
infection prevention (Shukla and Iravani 2018). So it can be applied in medical diagnosis applications. The 
biosynthesised silver nanoprism shows a variety of applications such as antimicrobial, anti inflammatory, and 
antifungal and photolytic activity (Battistel et al. 2015).

The study of most referred articles have shown that  biological synthesis of silver nanoprism has a high ensuring 
hygiene environment and its antibacterial  activity against  gram negative bacteria Pseudomonas aeruginosa
with gentamicin (Lekeshmanaswamy and Anusiyadevi 2020).  This study has observed strong antimicrobial 
activity when compared with gentamicin. Previous study on green synthesis of silver nanoprism from 
Alysicarpusmoniliferand its antibacterial activity has shown the efficient activity against Pseudomonas 
aeruginosa(Kasithevar et al. 2017). In the other study, silver nanoprism  are extracted from plant extract 
ofPsidiumguajavaagainst gram negative bacteria Pseudomonas aeruginosawith kanamycin (Md et al. 2018). 
From this study the inhibitory rate of the silver nanoprism is high as compared to kanamycin . The best study of 
the research is the green synthesis of silver nanoprism fromRheum palmatumplant extract and its antibacterial 
activity against Pseudomonas aeruginosa(Arokiyaraj et al. 2017).  The results show an effective growth of 
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inhibition against antibiotics.  In these articles the biosynthesised silver nanoprism  shows efficient resultsof 
Pseudomonas aeruginosa against antibiotics.

Previously the research group have a rich experience in working on various research projects across multiple 
disciplines (Ponnulakshmi et al. 2019; Mebin George Mathew et al. 2020; Subramaniam and Muthukrishnan 
2019; Girija, Shankar, and Larsson 2020; Dinesh et al. 2020; Thanikodi et al. 2020; Murugan et al. 2020; 
Vadivel et al. 2019; Chen et al. 2019; Manickam et al. 2019; Wu et al. 2019; Ma et al. 2019; Ponnanikajamideen 
et al. 2019; Vairavel, Devaraj, and Shanmugam 2020; Paramasivam, VijayashreePriyadharsini, and 
Raghunandhakumar 2020). Now the growing trend in this area motivated us to pursue this project.Our team has 
extensive knowledge and research experience  that has translate into high quality publications(Patturaja and 
Pradeep 2016; Ramesh Kumar et al. 2011; Krishnan, Pandian, and Kumar S 2015; Felicita 2017b, [a] 2017; 
Kumar 2017; Sivamurthy and Sundari 2016; Sathivel et al. 2008; Sekar et al. 2019)

The existing research conveys that biosynthesized silver nanoprism are better used for antimicrobial  
activity(Thawadi et al. 2017) . Since the nanoprisms  are not extracted using other medicinal plant extract found 
as a research gap by envisaging the research works (Gallardo-Toledo et al. 2020). The authors were expertised 
in synthesizing the nanoparticles and performing antibacterial activity. The main aim of this study is to examine 
the antibacterial activity of biosynthesised silver nanoprism  againstPseudomonas aeruginosa. Direct addition of 
plant extract from Gossypiumhirsutum as a capping agent at room temperature is a novel approach to synthesis 
nanoprisms for biomedical applications. The novel nanoparticle synthesis can be achieved by preparing 
nanoparticles at room temperature levels and is emerging in the field of nanotechnology. 

2. MATERIALS AND METHODS

The study setting was conducted at the  biochemistry lab in Saveetha School of Engineering. The ethical 
approval is not concerned for this study. There were two groups taken, the first is  biosynthesised silver 
nanoprism (AgNps) with N=3 and the second is kanamycin N=3. The sample size was calculated using 
Clincalc.com with ∝=0.05, G power 80% and confidence interval 95% (Mama, Teshome, and Detamo 2019). 
The materials used in this study are biosynthesized silver nanoparticles ,ascorbic acid , and distilled water.  

As per the standard procedure the plant extract of theGossypiumhirsutum has been extracted using filter 
extraction methods (Aritonang, Koleangan, and Wuntu 2019). The synthesis of silver nanoprism is done as per 
the standard procedure (Chakotiya et al. 2016) as a group1 and the commercial antibiotic kanamycin purchased 
from SRLlaboratory as a group 2.  The antibacterial activity against Pseudomonas aeruginosa was done as per 
the standard procedure (D. et al. 2018). 

The samples were prepared by taking 2mL of silver nanoparticles and keeping it in the sample cell. After, the 
sample was analyzed using a UV-Visible spectrophotometer. The samples were subjected to scanning electron 
microscopy (SEM) by placing a drop of nanoparticles on silicon wafers. The data was collected based on 
absorbance (a.u) and size (nm). 

Statistical analysis
The statistical analysis is done by using IBM-SPSS (Statistical package  for social science). An independent  t 
test has been performed in this study and is used to identify the difference in the significant values. The 
dependent variable is the zone of inhibition and the independent variable is room temperature.

3. RESULT

Figure 1 represents the synthesis of silver nanoprism by biosynthetic approach at room temperature using 
biosynthesized silver nanoparticles from  plant extract ofGossypiumhirsutumand ascorbic acid.The colour 
indicates reddish yellow and is not the usual colour appeared by the nanoparticles upon this synthetic method. 
The colour change indicates the presence of silver nanoprism in the solution. Fig. 2 shows the UV-visible 
spectrum of biosynthesised silver nanoprism and observed absorbance ranges from 200 to 1000 nm.  The peak 
of absorbance can be seen at 280, 360 and 440 nm. The absorbance of the UV-visible spectrum denotes the 
concentration of silver nanoprism. If the concentration of silver nanoprism is high, the absorbance intensity will 
also be high. The green synthesis of silver nanoprism has the chromatic changes from green to brown colour that 
denotes the transformation of Ag+ ion to Ag0 atoms. The Fig. 3 represents the visualisation of biosynthesised 
silver nanoprism under scanning electron microscopes. The image shows the morphology of biosynthesised 
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silver nanoprism and its resolution and shape of the image. Theelectron high tension used for the analysis is  
20.00kV and the magnification is 10.00K X and the scale bar is 1μm. The Fig. 4a shows the solidified nutrient 
agar medium prepared for antibacterial test. The Fig. 4b represents the antibacterial test of  biosynthesised silver 
nanoprism against the gram negative bacteria Pseudomonas aeruginosawith antibiotic kanamycin as a control  
and its zone of inhibition.

Table 1 shows the comparison of zones of inhibition with different types of concentrations. The zone of 
inhibition was calculated from Kanamycin (commercial antibiotic) and biosynthesized silver nanoprism. At 
higher concentration, the biosynthesized silver nanoprism shows a higher inhibitory effect for 13.5ng/100 µl is 
about 880mm. Table 2 shows the group statistics of the comparison of kanamycin with biosynthesized 
nanoprism. The study shows higher mean for biosynthesized nanoprism about 760.00. Table 3 shows the 
comparison of biosynthesised silver nanoprism in terms of antibacterial activity against Pseudomonas 
aeruginosa with antibiotic kanamycin by independent sample test. Biosynthesised silver nanoprism have 
statistically significant values (<0.001) as compared with commercial antibiotics. Fig. 5 shows the bar graph of 
biosynthesised silver nanoprism and kanamycin in terms of concentration and zone of inhibition. Antibacterial 
activity was performed against Pseudomonas aeruginosabacteria in the presence of antibiotic kanamycin. 
Biosynthesised silver nanoprism shows better antibacterial activity (zone of inhibition) than antibiotic, 
kanamycin.

Statistical analysis was performed for six samples of kanamycin and biosynthesized silver nanoprism having 
mean of 166.00 and 760.00 with standard deviation 0.250 and 120.00000 respectively for antibacterial test. The 
value of ‘p’ is smaller than 0.05 ,ߙ that shows statistically significant and hence the null hypothesis is rejected. 
The test implies that there is no similar mean for kanamycin and biosynthesized silver nanoprism. Independent 
t-test was used to compare the inhibitory effect of kanamycin and biosynthesized silver nanoprism, a statistical 
significance was noticed as 0.001( p<0.05). 

4. DISCUSSION

In this study biosynthesised silver nanoprism shows the efficient result in antibacterial tests against 
pseudomonas aeruginosa with the concentration 13.5ng/100µl. The similar findings were foundin the synthesis 
of silver nanoprism by green synthesis approach and its antibacterial activity against Pseudomonas aeruginosa.
In this study the green synthesised silver nanoprism shows the efficient inhibitory rate against gram negative 
bacteria pseudomonas aeruginosa and control gentamicin (Senthilkumar et al. 2018). The study of similar 
findings have shown the synthesis of silver nanoparticles by biosynthetic approach from Rosa indica and its 
antibacterial activity against Pseudomonas aeruginosa. From this study, the biosynthesised silver nanoprism 
showed the efficient growth of inhibition against Pseudomonas aeruginosa(Schito and Alfei 2020).The opposite 
finding has not shown potential antibacterial activity on higher concentration 72.5mg/100µl (Kim 2020). The 
lower concentration of silver nanoprism will result in efficient antibacterial activity. So the increase in 
concentration of silver nanoprism may lead to toxicity and may show adverse risk on human health and 
environment.

At room temperature synthesis of silver nanoparticles shows green colour. In this study the colour of the 
nanoparticle is reddish yellow. This is due to the presence of silver nanoprism in the solution (Zuo et al. 2020). 
The chemically synthesized silver nanoprism have maximum absorbance at 400-420nm (Khan and Javed 2021). 
In this research study we also get the absorbance at 280, 360 and 440nm. This may lead to the presence of silver 
ions which are not converted to silver atoms.

Saveetha School of Engineering is passionate about high quality evidence based  research and has excelled in 
various fields (VijayashreePriyadharsini 2019; Ezhilarasan, Apoorva, and Ashok Vardhan 2019; Ramesh et al. 
2018; M. G. Mathew et al. 2020; Sridharan et al. 2019; Pc, Marimuthu, and Devadoss 2018; Ramadurai et al. 
2019). We hope this study adds to this rich legacy. 

The limitation of the biosynthesized nanoprism shows long-term exposure to Ag has been linked to irreversible 
diseases including argyria, in which the skin turns bluish in hue as a result of Ag buildup in human tissue, 
according to occupational health research. The factors affecting this study are size, shape, concentration and 
temperature. The nanoprism show heterogeneity due to its high absorbance intensity will produce different 
results for different sizes of the nanoparticles. Also the biosynthesized silver nanoprism shows vital 
genotoxicity.  
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The biosynthesised silver nanoprism can be applied in antimicrobial compounds in future and have applications 
in-vivo biologicalapplication, optoelectronics, drug delivery system and therapeutic agents in nanomedicines.  

5. CONCLUSION

The study reveals that the biosynthesised silver nanoprism has the most efficient activity in the antibacterial test 
against gram negative bacteria Pseudomonas aeruginosa as compared with commercial antibiotic kanamycin. 
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TABLES AND FIGURES

Table 1: Comparison of zone of inhibition with different types of concentration with the kanamycin and 
biosynthesised silver nanoprism. In the below table the biosynthesised silver nanoprism shows the highest zone 

of inhibition (880mm) with the concentration of 13.5ng/100µl.

Sample Concentration ZOI(mm)

http://doi.org/10.9756/INT-JECSE/V14I1.221001
http://paperpile.com/b/DJc1bZ/M7TdK
http://paperpile.com/b/DJc1bZ/M7TdK
http://paperpile.com/b/DJc1bZ/M7TdK
http://paperpile.com/b/DJc1bZ/M7TdK
http://paperpile.com/b/DJc1bZ/zTkcQ
http://paperpile.com/b/DJc1bZ/zTkcQ
http://paperpile.com/b/DJc1bZ/zTkcQ
http://paperpile.com/b/DJc1bZ/zTkcQ
http://paperpile.com/b/DJc1bZ/zTkcQ
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/kAemM
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3DJUV
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/3WNQD
http://paperpile.com/b/DJc1bZ/fCYT
http://paperpile.com/b/DJc1bZ/fCYT
http://paperpile.com/b/DJc1bZ/fCYT
http://paperpile.com/b/DJc1bZ/fCYT
http://paperpile.com/b/DJc1bZ/fCYT
http://dx.doi.org/10.4172/1948-593x.1000197
http://dx.doi.org/10.4172/1948-593x.1000197
http://paperpile.com/b/DJc1bZ/fCYT
http://paperpile.com/b/DJc1bZ/wapdz
http://paperpile.com/b/DJc1bZ/wapdz
http://paperpile.com/b/DJc1bZ/wapdz
http://paperpile.com/b/DJc1bZ/wapdz
http://paperpile.com/b/DJc1bZ/wapdz
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/P20Pb
http://paperpile.com/b/DJc1bZ/BZfdj
http://paperpile.com/b/DJc1bZ/BZfdj
http://paperpile.com/b/DJc1bZ/BZfdj
http://paperpile.com/b/DJc1bZ/BZfdj
http://paperpile.com/b/DJc1bZ/BZfdj
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/8u4GS
http://paperpile.com/b/DJc1bZ/FUlx
http://paperpile.com/b/DJc1bZ/FUlx
http://paperpile.com/b/DJc1bZ/FUlx
http://paperpile.com/b/DJc1bZ/FUlx
http://dx.doi.org/10.3390/mi11040383
http://paperpile.com/b/DJc1bZ/FUlx


International Journal of Early Childhood Special Education (INT-JECSE)
ISSN: 1308-5581   Vol 14, Issue 03 2022

5467

Kanamycin

Biosynthesised silver nanoprism

165.75µg /10µl 6

166.00µg /50µl 33

166.25µg /100µl 66

2.2ng/10µl 640

3.5ng/50µl 740

13.5ng/100µl 880

Table 2: Comparison of biosynthesised silver nanoprism and kanamycin in terms of antibacterial activity by 
group statistics. The below table shows the highest zone of inhibition for the biosynthesised silver nanoprism 

value is 760.0000

Kanamycin

AgNps

Group N Mean Std Deviation Std Error 
Mean

Concentration 3 166.0000 .25000 .14434

ZOI 3 35.0000 30.04996 17.34935    

Concentration 3 6.7333 5.97188 3.44787

ZOI 3 760.0000 120.00000 69.28203

Table 3: Independent t test of biosynthesised silver nanoprism and kanamycin which are used in antibacterial 
activity. The biosynthesised silver nanoparticle shows the significant value is 0.001 (p<0.05).

Kanamyci
n

Silver 
nanoprism

F Sig t df

Sig
(2 
tailed
)

Mean 
differenc
e

Std 
Error 
differenc
e

Lower Upper 

Equal 
Variance
s  
Assume
d

2.08
6

.09
4

10.15
1

4 .022 -
159.2666

3.45089 168.8478
6

-
149.68547

Equal 
Variance
s Not 
Assume
d   

10.15
1

2 .017 -
159.2666
7

3.45089 174.0650
4

-
144.46829

Equal 
Variance

4.59
0

.09
9

46.15
2

4 <.001 725.0000
0

71.42129 526.7027
2

923.29728
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s 
Assume
d 

Equal 
Variance
s Not 
Assume
d

46.15
2

2.01
1

.008 725.0000
0

71.42129 448,1931
6

1001.8068
4

Fig. 1. Biosynthesized silver nano prism. The synthesis involves direct mixing of biosynthesised silver 
nanoparticles  and ascorbic acid  in the presence of Gossypiumhirsutumextract as a capping agent. The 

nanoparticles show reddish yellow colour.    

Fig. 2. UV- Visible spectrum of biosynthesized silver nanoprism. The spectrum was analyzed from 200-1000 
nm. It shows that the particles absorb in the visible region.
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Fig. 3. Morphology of biosynthesised silver nanoprism. The sample was subjected to analyze morphology using 
SEM. Particles showed spherical and crystallite shapes.

Fig. 4a. Nutrient Agar Medium. Fig. 4b. BiosynthesisedAgNnanoprisms

Fig. 4a. Nutrient Agar Medium. Fig. 4b. Biosynthesised silver nanoprism antibacterial test. The solidified agar 
was punctured to perform antibacterial tests.
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Fig. 5. Antibacterial test compared with kanamycin and biosynthesized silver nanoprism. The zone of inhibition 
is higher even at lower concentration of biosynthesized silver nanoprism. The error bar is fixed as 95%CI.
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