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ABSTRACT 
 

Introduction: Nanotechnology is a field of research and innovation concerned with building 'things' 
- generally, materials and devices on the scale of atoms and molecules. It is a booming field of this 
21st century. The role of nano technology is becoming very crucial in nearly every aspect of life 
ranging from cosmetics to advanced bio technological approaches. In recent years, silver 
nanoparticles have gained considerable attention in the field of medicine. The green synthesis of 
nanoparticles eliminates the generation and use of hazardous substances and thus sustains non 
toxicity. Chlorogenic acids are phenolic compounds formed by the esterification of cinnamic acids. 
They exhibit various pharmacological Properties. Our study deals with the green synthesis of 
Chlorogenic acid mediated silver nanoparticles and assessment of their anti inflammatory and 
antioxidant properties. 
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Aim: The present study aims at assessing the antioxidant and anti inflammatory property of 
chlorogenic acid mediated silver nanoparticle and investigating the efficacy of Chlorogenic acid 
mediated Silver nanoparticle. 
Materials and Methods: The methodology includes Green synthesis of Chlorogenic acid mediated 
Silver nano particle synthesis followed by tests for Anti inflammation and Anti oxidation. 
Results: Both the Anti inflammatory and Anti oxidation activity of the chlorogenic acid mediated 
silver nanoparticle had shown a proportionate increase in activity with increasing concentration of 
the compound. 
Conclusion: Chlorogenic acid mediated silver nanoparticles have shown significant anti 
inflammatory and anti oxidation activity and they are considered as potent anti inflammatory and 
antioxidant agents. 
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1. INTRODUCTION 
 
Nanotechnology is an incredibly growing field in 
the era of modern science. It is a booming field of 
this 21st century. The role of Nano technology is 
becoming very crucial in nearly every aspect of 
life ranging from cosmetics to advanced bio 
technological approaches. Nanotechnology is the 
field of science that mainly consists of the 
processing of separation, consolidation and 
deformation of materials by one atom or one 
molecule [1]. In simple terms, Nanotechnology is 
the design, characterisation, production and 
application of structures, devices and systems by 
controlled manipulations of size and shape at the 
nanometer scale.Basically Nanotechnology can 
be defined as manipulation of matter on an 
atomic and supramolecular scale. It deals with 
the synthesis and fabrication of materials at the 
nanoscale level (1 - 100 nm) [1]. This is the scale 
at which the materials exhibit some unexpected 
and unusual new properties that cannot be 
defined by the classical laws of physics [2]. In 
recent years, silver nanoparticles have gained 
considerable attention in the field of medicine. 
Silver nanoparticles have become a focus of 
interest because they play a significant role in 
biological systems, living organisms, and 
medicine [3]. Silver nanoparticles are nano-scale 
particles that are made of silver between 1nm 
and 100 nm in size [4]. They are largely 
composed of silver oxide. Silver nanoparticles 
are greatly known for their application in drug 
delivery, diagnosis and treatment of various 
diseases [5]. They have got a large surface to 
bulk silver atom ratio. The anti bacterial, anti 
fungal, anti inflammatory, anti oxidation 
properties of them are studied by various 
researchers [6]. They have got excellent anti 
microbial properties that extend their applications 
nearly in every sphere of life. The Silver 
nanoparticle interacts with sulfhydryl groups of 

Proteins and DNA of the bacteria [7]. They cause 
unwinding of DNA, alter the hydrogen bonding 
and cause interference to Cell wall synthesis and 
cell division [8]. They have got  increased surface 
area that permits the coordination of various 
ligands [9]. Their quantum effects attribute to 
their unique mechanical and physicochemical 
properties [10]. Silver nanoparticles provide 
additional mechanical, optical, chemical and 
biological peculiarities that recommend them for 
the design, obtaining, evaluation, and clinical 
assessments of performance enhanced bio 
materials and medical devices [11]. But it’s short 
lived longevity caused by particle aggregation 
and its high cost serve as hindrance in the 
chemical production of the particles [9]. This has 
paved the way for evolution of green synthesis of 
silver nanoparticles. Here the biological 
organisms reduce the silver ions in solution into 
colloidal nanoparticles. The green method also 
eliminates the generation and use of hazardous 
substances and thus sustains non toxicity [12]. In 
our study, the green synthesis of silver 
nanoparticles are mediated through Chlorogenic 
acids. Chlorogenic acids are phenolic 
compounds formed by the esterification of 
cinnamic acids [13]. They exhibit various 
pharmacological Properties. It’s antioxidant, anti 
obesity, anti viral, anti hypertension, antipyretic 
and anti inflammatory properties are being 
studied by various researchers [14]. Chlorogenic 
acid is a biologically active polyphenol which is 
soluble in ethanol and acetone [15] . Chlorogenic 
acids are present in abundance in green coffee 
beans [16]. They are also found in potatoes, 
peaches, prunes and bamboo [17]. It’s wide 
availability makes them economical and aids in 
easy application. In addition, It has been found 
that the Chlorogenic acids have the capability to 
modulate lipid metabolism and glucose in both 
genetically and healthy metabolic related 
disorders [18]. It is speculated that Chlorogenic 
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acids can perform crucial roles in lipid and 
glucose metabolism regulation and thus help to 
treat many disorders such as hepatic steatosis, 
cardiovascular disease, diabetes and obesity as 
well [19]. So, they serve as a good alternative to 
synthetic antibiotics. In our study, the anti 
inflammatory and anti oxidation properties of 
Chlorogenic acid mediated silver nanoparticles 
are studied. Inflammation is the protective 
response of the body to a variety of etiological 
factors like Infective agents, Immunological 
agents, Physical changes, Chemical changes 
and inert materials. Though inflammation is 
protective in nature, they may cause 
considerable harm to the body as well. 
Anaphylaxis to bites by insects or reptiles, drugs, 
chronic rheumatoid arthritis, fibrous bands and 
adhesions in intestinal obstruction are to name a 
few. So, It becomes really very important to treat 
an Inflammatory response. Phenolic compounds 
are able to inhibit either the production or the 
action of pro-inflammatory mediators, resulting in 
an anti-inflammatory effect. Chlorogenic acids 
are rich in phenolic compounds [20]. On the 
other hand, Oxidation is a chemical reaction that 
can produce free radicals, thereby leading to 
chain reactions that may damage the cells of 
organisms [21]. Anti oxidants are the compounds 
that prevent oxidation [21]. The human 
antioxidant system consists of small antioxidant 
proteins, ROS-metabolizing enzymes, as well as 
many regulator proteins that mediate adaptive 
responses to oxidant stress [22]. Chlorogenic 

acids are said to have good anti-oxidation 
property [14]. So, the present study aims at 
assessing the antioxidant and anti inflammatory 
properties of chlorogenic acid mediated silver 
nanoparticle and investigating the efficacy of 
Chlorogenic acid mediated Silver nanoparticle. 
 

2. MATERIALS AND METHODS 
 

2.1 Synthesis of Nanoparticle 
 

0.1 gram of the Chlorogenic acid extract was 
added to 100 ml of distilled water. The solution 
was heated for minutes. Then 2 milli molar silver 
nitrate was added to the solution and kept in the 
shaker for nano particle synthesis (Fig. 1.). 
 

2.2 Anti Inflammatory Activity 
 

2ml of 1% bovine albumin was mixed with the 
Chlorogenic acid extract of different 
concentrations (10-50 g/ ml).Then distilled water 
(390-350l) was added to Chlorogenic acid extract 
of varying concentrations (10-50 g/ ml) And it is 
incubated at room temperature for 10 minutes. 
Then the mixture was heated at 55 degree 
Celsius for 20 min in a water bath and was 
cooled to room temperature. The absorbance 
value was recorded at 660 nm. An equal           
amount of plant extract was replaced with    
DMSO for control. Diclofenac sodium was used 
as a standard. All the tests were done in 
triplicate. 

 

 
 

Fig. 1. A) Mixture of Chlorogenic acid extract with 100ml distilled water B) Chlorogenic acid 
mediated silver nano particle synthesis C) After 33 hours D) After 72 hours 

 



2.3 Antioxidant Activity 
 
2ml of the Chlorogenic acid extract in the 
concentration range of 10 - 50 
prepared in 50% methanol solution and was 
added to equal volume of 0.1 mM of DPPH 
solution.The reaction mixture was incubated for 
20 min in dark at room temperature. Absorbance 
value was measured spectrophotometrically at 
517 nm.The methanol solution was used as a 
blank. Methanol solution mixed with 0.1 mM of 
DPPH solution had been used as a control. 
Ascorbic acid was used as a standard. The IC50 
Value was calculated. % inhibition was 
calculated using the below mentioned
 

% Inhibition = Absorbance of control 
Absorbance of sample x 100 / Absorbance of 
control 

 

3. RESULTS AND DISCUSSION
 

3.1 Anti Inflammatory Activity 
 
From the Fig. 2. We can infer that the 
chlorogenic acid mediated silver nanoparticle 
showed about 40% protein denaturati
 

 
Fig. 2. Anti inflammatory activity of 
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2ml of the Chlorogenic acid extract in the 
 g / ml was 

prepared in 50% methanol solution and was 
added to equal volume of 0.1 mM of DPPH 
solution.The reaction mixture was incubated for 
20 min in dark at room temperature. Absorbance 
value was measured spectrophotometrically at 

lution was used as a 
blank. Methanol solution mixed with 0.1 mM of 
DPPH solution had been used as a control. 
Ascorbic acid was used as a standard. The IC50 
Value was calculated. % inhibition was 
calculated using the below mentioned equation 

Absorbance of control - 
100 / Absorbance of 

3. RESULTS AND DISCUSSION 

 

From the Fig. 2. We can infer that the 
chlorogenic acid mediated silver nanoparticle 
showed about 40% protein denaturation 

inhibition at 10 µl concentration, 51% inhibition at 
20 µl concentration, 69% inhibition at 30
concentration, 78% inhibition at 40
concentration and 88% inhibition at 50
concentration. 
 

3.2 Antioxidant Activity 
 
Similarly, Fig. 3. shows the results of Anti 
oxidation activity. The DPPH activity is analysed. 
At 10µl concentration the DPPH activity is about 
69%, At 20µl concentration it is about 70%, At 
30µl concentration it is 78%, At 40µl 
concentration the DPPH activity is 80% and at 
about 50µl concentration it is about 89%.
 
Both the Anti inflammatory and Anti oxidation 
activity of the chlorogenic acid mediated silver 
nanoparticle had shown a proportionate increase 
in activity with increasing µl concentration. They 
are almost equal to the standards taken. This 
shows their significance in anti inflammation and 
anti oxidation activities. The silver nanoparticle 
synthesized using herbal extracts and herbal 
formulations show very good anti
and antioxidant activities using biochemical 
procedures [23,24,25] . 

Fig. 2. Anti inflammatory activity of chlorogenic acid mediated Silver nanoparticle
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Fig. 3. Antioxidant activity of Chlorogenic acid mediated silver nanoparticle

 

4. CONCLUSION 
 
From our Results, We can conclude that 
Chlorogenic acid mediated silver nanoparticles 
have got significant Anti inflammatory and anti 
oxidation activity and they are considered as 
potent Anti inflammatory and antioxidant agents. 
In recent times, the world is shifting towards the 
herbal cures because of the pronounced 
cumulative and irreversible reactions of modern 
therapeutic drugs. Plants have got an 
extraordinary ability to synthesize aromatic 
substances which are the useful phenols or their 
oxygen substituted seriatives. The maintenance 
of good health of the people in most of the 
developing countries forms the normative basis 
of the usage of traditional medicines. On that 
note, It is right to say that our study paves the 
way for further research and development of a 
new drug that can be used as a good alternative 
to the already existing therapeutic drugs.
 

CONSENT 
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

ACKNOWLEDGEMENT 
 
The authors are thankful to the Department of 
Pharmacology, Saveetha dental College for 

Jaisankar et al.; JPRI, 32(19): 106-112, 2020; Article no.

 
110 

 

activity of Chlorogenic acid mediated silver nanoparticle

From our Results, We can conclude that 
Chlorogenic acid mediated silver nanoparticles 

got significant Anti inflammatory and anti 
oxidation activity and they are considered as 
potent Anti inflammatory and antioxidant agents. 
In recent times, the world is shifting towards the 
herbal cures because of the pronounced 

reactions of modern 
therapeutic drugs. Plants have got an 
extraordinary ability to synthesize aromatic 
substances which are the useful phenols or their 
oxygen substituted seriatives. The maintenance 
of good health of the people in most of the 

untries forms the normative basis 
of the usage of traditional medicines. On that 
note, It is right to say that our study paves the 
way for further research and development of a 
new drug that can be used as a good alternative 

utic drugs. 

are thankful to the Department of 
Pharmacology, Saveetha dental College for 

providing a platform in expressing their 
knowledge. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Gayathri K, Roy A, Lakshmi T, et al. 

Controlling of oral pathogens using ginger 
oleoresin mediated silver nanoparticles. 
IJRPS. 2019;10:2988–2991.

2. Agrawal P, Kulkarni N. Studies on 
synthesis of silver nanoparticles and its 
synergistic antibacterial effect with 
antibiotics against selected 
bacteria. International Journal of Life
Sciences Scientific Research
1897–1904. 

3. Vairavel M, Devaraj E, Shanmugam R. An 
eco-friendly synthesis of Enterococcus sp.
-mediated gold nanoparticle induces 
cytotoxicity in human colorectal cancer 
cells. Environ Sci Pollut Res
8166–8175. 

4. Ponnanikajamideen M, Rajeshkumar S, 
Vanaja M, et al. In vivo type 
wound-healing effects of antioxidant gold 
nanoparticles synthesized using the insulin 
plant Chamaecostus cuspidatus
rats. Canadian Journal of Diabetes
43:82–89,e6. 

 
 
 
 

; Article no.JPRI.59847 
 
 

 

activity of Chlorogenic acid mediated silver nanoparticle 

providing a platform in expressing their 

Authors have declared that no competing 

Gayathri K, Roy A, Lakshmi T, et al. 
Controlling of oral pathogens using ginger 
oleoresin mediated silver nanoparticles. 

2991. 
Agrawal P, Kulkarni N. Studies on bacterial 
synthesis of silver nanoparticles and its 
synergistic antibacterial effect with 
antibiotics against selected MDR enteric 

. International Journal of Life-
Sciences Scientific Research. 2018;4: 

iravel M, Devaraj E, Shanmugam R. An 
friendly synthesis of Enterococcus sp.-

mediated gold nanoparticle induces 
cytotoxicity in human colorectal cancer 
cells. Environ Sci Pollut Res. 2020;27: 

Ponnanikajamideen M, Rajeshkumar S, 
type 2 diabetes and 

healing effects of antioxidant gold 
nanoparticles synthesized using the insulin 

Chamaecostus cuspidatus in albino 
. Canadian Journal of Diabetes. 2019; 



 
 
 
 

Jaisankar et al.; JPRI, 32(19): 106-112, 2020; Article no.JPRI.59847 
 
 

 
111 

 

5. Rajeshkumar S. Synthesis of Zinc oxide 
nanoparticles using algal formulation 
(Padina tetrastromatica and Turbinaria 
conoides) and their antibacterial activity 
against fish pathogens. Res J Biotechnol 
2018;13:15–19. 

6. Rajeshkumar S, Rinitha G. Nano-  
structural characterization of antimicrobial 
and antioxidant copper nanoparticles 
synthesized using novel Persea americana 
seeds. Open Nano. 2018;3:18–27. 

7. Menon S, Ks SD, Santhiya R, et al. 
Selenium nanoparticles: A potent 
chemotherapeutic agent and an elucidation 
of its mechanism. Colloids and Surfaces B: 
Biointerfaces. 2018;170:280–292. 

8. Happy Agarwal, Soumya Menon, Venkat 
Kumar S, et al. Mechanistic study on 
antibacterial action of zinc oxide 
nanoparticles synthesized using green 
route. Chem Biol Interact. 2018;286:60–70. 

9. Rajeshkumar S, Naik P. Synthesis and 
biomedical applications of cerium oxide 
nanoparticles-A review. Biotechnology 
Reports. 2018;17:1–5. 

10. Menon S, VK S SR. A review on biogenic 
synthesis of gold nanoparticles, 
characterization, and its applications. 
Resource-Efficient Technologies. 2017;3: 
516–527. 

11. Santhoshkumar J, Rajeshkumar S, Venkat 
Kumar S. Phyto-assisted synthesis, 
characterization and applications of gold 
nanoparticles - A review. Biochem Biophys 
Rep. 2017;11:46–57. 

12. Rajeshkumar S, Bharath LV. Mechanism 
of plant-mediated synthesis of silver 
nanoparticles - A review on biomolecules 
involved, characterisation and antibacterial 
activity. Chem Biol Interact. 2017;273: 
219–227. 

13. Agarwal H, Venkat Kumar S, Rajeshkumar 
S. A review on green synthesis of zinc 
oxide nanoparticles – An eco-friendly 
approach. Resource-Efficient Technologies. 
2017;3:406–413. 

14. Rajeshkumar S. Green synthesis of 
different sized antimicrobial silver 
nanoparticles using different parts of 
plants-A Review. International Journal of 
ChemTech Research. 2016;9:197–208. 

15. Farah A, Monteiro M, Donangelo CM, et al. 
Chlorogenic acids from green coffee 
extract are highly bioavailable in humans. J 
Nutr. 2008;138:2309–2315. 

16. Naveed M, Hejazi V, Abbas M, et al. 
Chlorogenic Acid (CGA): A phar-

macological review and call for further 
research. Biomed Pharmacother. 2018;97: 
67–74. 

17. Maalik A, Bukhari SM, Zaidi A, et al. 
Chlorogenic acid: A pharmacologically 
potent molecule. Acta Pol Pharm. 2016; 
73:851–854. 

18. Onakpoya I, Terry R, Ernst E. The              
use of green coffee extract as a                  
weight loss supplement: A systematic 
review and meta-analysis of randomised 
clinical trials. Gastroenterol Res Pract; 
2011.  
DOI: 10.1155/2011/382852 
Epub ahead of print 2011.  

19. Stacewicz-Sapuntzakis M, Bowen PE, 
Hussain EA, et al. Chemical composition 
and potential health effects of prunes: a 
functional food? Crit Rev Food Sci Nutr. 
2001;41:251–286. 

20. Cheng GW, Crisosto CH. Browning 
potential, phenolic composition, and 
polyphenoloxidase activity of buffer 
extracts of peach and nectarine skin 
tissue. J Am Soc Hortic Sci. 1995;120: 
835–838. 

21. Kweon MH, Hwang HJ, Sung HC. 
Identification and antioxidant activity of 
novel chlorogenic acid derivatives from 
bamboo (Phyllostachys edulis). J Agric 
Food Chem. 2001;49:4646–4655. 

22. Lewis RJ, (Ed). Chlorogenic acid. In: 
Hawley’s Condensed Chemical Dictionary. 
Hoboken, NJ, USA: John Wiley & Sons, 
Inc.; 2007. 

23. Aafreen MM, Anitha R, Preethi RC. Anti-
inflammatory activity of silver nanoparticles 
prepared from ginger oil-an in vitro 
approach. Indian Journal of Public Health 
Research & Development; 2019. 
Available:https://www.researchgate.net/pro
file/Kasim_Abass/publication/335236375_
Association_between_Socio-
economic_Status_and_Breast_Feeding_Pr
actices_in_a_Group_of_Women_Delivered
_During_the_Previous_Year_in_Kirkuk_Cit
y/links/5de20373299bf10bc3315b05/Assoc
iation-between-Socio-economic-Status-
and-Breast-Feeding-Practices-in-a-Group-
of-Women-Delivered-During-the-Previous-
Year-in-Kirkuk-City.pdf#page=175  

24. Mtak A, Mohamed Thamemul Ansari K, 
Roy A, et al. Anti-inflammatory activity of 
cinnamon oil mediated silver nanoparticles 
-An in vitro study. International Journal of 
Research in Pharmaceutical Sciences. 
2019;10:2970–2972. 



 
 
 
 

Jaisankar et al.; JPRI, 32(19): 106-112, 2020; Article no.JPRI.59847 
 
 

 
112 

 

25. Chellakannu M, Panneerselvam T, 
Rajeshkumar S. Kinetic study on the 
herbal synthesis of silver nanoparticles and 
its antioxidant and antibacterial effect 

against gastrointestinal pathogens. 
International Journal of Research in 
Pharmaceutical Sciences. 2019;10:407–
414. 

 
© 2020 Jaisankar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 
 

  

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/59847 


