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Abstract 

The aim of the study was to formulate Artocarpus heterophyllus peel extract into silver nanoparticles using green synthesis 

method and evaluating its Anti-inflammatory activity. It has various pharmacological benefits like anti-inflammatory, 

carcinogenic, anti-tubercular, anti-diabetic, anti-infective, anti-fungal, anti-viral, anti-oxidant. Artocarpus heterophyllus peel 

was extracted using methanol by maceration method and synthesized into silver nanoparticles using 1Mm silver nitrate by 

green synthesis. Then the nanoparticle was evaluated using particle size, zeta potential, UV-visible, and visual examination. 

The in vitro anti-inflammatory protein denaturation method using egg albumin in green synthesized Artocarpus heterophyllus 

peel extract silver nanoparticle was eco-friendly, non- toxic when compared to synthetic anti- inflammatory drugs. 
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Silver Nanoparticles  

The investigation of the therapeutic properties of AgNPs has allowed          

studies to be carried out on the mechanism for modulating cytokines. This 

research could allow the development of new treatments, define the effective 

therapeutic concentrations and indications for use as well as evaluate the 

cytotoxic, genotoxic and carcinogenic potential and associated 

environmental impact. AgNPs show a reduction in pro-inflammatory 

proteins and in the selective inhibition of the COX-2 pathway. It was 

concluded that AgNPs presents an anti-inflammatory action in vivo through 

mechanisms involving the increase of anti -inflammatory molecules.  

Green Synthesis  

Green synthesis is an emerging area in the field of science and provides both 

economic and environmental benefits. In this study, non- toxic reagents that 

are eco- friendly and biosafe are used. The use of herbal extracts in the green 

synthesis of metal oxide nanoparticles is an increasing approach. 

Inflammation  

Inflammation that can be triggered by a variety of factors including 

pathogens, damaged cells and toxic compounds. These factors may induce 

acute and chronic inflammatory responses in the heart, pancreas, lung, brain, 

intestinal tract and reproductive system potentially leading to tissue damage 

or disease. Both infectious and non -infectious agents and cell damage 

activate inflammatory cells and trigger inflammatory signaling pathways, 

most commonly the NK-B, MAPK and JAK STAT pathways. These signals 

activate LEUKOCYTE CHEMOTAXIS from the general circulation to sites 

of damage. These activated leukocytes produce cytokines that induce 

inflammatory responses. 

Anti Inflammatory Activity 

Anti-inflammatory drugs that inhibit H1 Histamine, COX enzyme and 

reduce the synthesis of prostanoids. Corticosteroids prevent the formation of 

both PGs and LTs. The inhibition of phospholipase A2 reduces arachidonic 

acid release and suppresses the inflammation.  

Materials and Equipment 

Materials 

Artocarpus heterophyllus peel powder 

Chemicals Reagents 

Silver nitrate (AgNO3), distilled water. 
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Equipment Required 

Magnetic stirrer, UV-Visible spectrophotometer, Homogenizer, Malvern 

Zeta size analyzer 

Procedure: 

Sample Collection 

Artocarpus heterophyllus peels were collected from Coimbatore district. 

Authentication 

The plant specimen was identified and authenticated from Tamil Nadu 

Agriculture university. 

Drying and Pulverizing 

The peels were collected and shade dried. It was chopped into small pieces 

and kept for extraction. 

Preparation of extract of peel of Artocarpus heterophyllus  

Artocarpus heterophyllus fruits in total were collected, and each fruit's 

surface was cleaned with water and allowed to air dry. After cutting each 

fruit, the peel and pulp were separated. Carefully, the rinds, skin, and spines 

were separated. All of the fruits' spine, and skin samples were taken, chopped 

into tiny bits, and then blended. Each smashed piece was weighed separately. 

For 72 hours, 300 g of each were soaked in a 1:5 ratio (100 gm in 500 ml) of 

seven distinct solvents (polar-ethanol, methanol, ethyl acetate, non-polar 

chloroform, n-hexane, dimethyl sulfoxide, and petroleum ether) at room 

temperature. Filtration was used to separate the supernatant fluid, and a hot 

water bath was used to dry the residue. It was taken for analysis since the 

ethanolic extraction yield from all three sections was determined to be 

higher. 

Synthesis of Silver Nanoparticles  

In a typical reaction procedure, the 1 mM (mM) of AgNO3 aqueous solution 

was prepared in 100 ml Distilled water in 250 ml beaker and was used to 

produce silver Nanoparticles. The 40 ml of 1 mM AgNO3 solution was taken 

and treated with 10 ml of peel extract filtrate and heated the mixture for 1 

hour at 40-50°C for reduction into Ag ions. For 1 mM silver nitrate solution 

the leaf extract acts as a reducing and stabilizing agent. The resulting solution 

becomes grey-black in colour after 48 hours, indicating the formation of 

nanoparticles. The concentrations of peel extract were also varied from 4 ml 

to 10 ml leaves extract as well as temperature and time duration are also 

varied. 

Preformulation Studies 

Solubility  

Solubility test of Artocarpus heterophyllus peel were tested using different 

solvents such as ethanol, methanol, water and the results were given below. 

SOLVENTS SOLUBILITY 

Water Insoluble 

Ethanol Completely soluble 

Methanol Completely soluble 

Table 1: Solubility of Artocarpus heterophyllus peel extract 

Characterization of Synthesized Artocarpus heterophyllus Silver 

Nanoparticle 

Characterization of Artocarpus heterophyllus silver nanoparticles is done to 

evaluate the functional properties. Various analytical techniques are utilized 

to confirm their formation and evaluate their characteristics. These 

techniques include UV-Visible spectroscopy, particle size analysis and zeta 

potential measurement. 

Visual Examination 

The primary confirmation of the synthesized Artocarpus heterophyllus silver 

nanoparticles is done by visual basis. The colour change of reaction mixture 

(silver nitrate solution and peel extract) with respect to time is observed. 

UV-VIS spectroscopy 

UV-VIS spectroscopy is a valuable technique to characterize the 

transmission, absorption and reflectivity of several compounds and for 

scientifically important material, such as coating and pigments etc. The 

ultraviolet and visible spectrum have wide features that are of use for sample 

identification but are extremely helpful for quantitative measurements.  

Determination of particle size 

The dried powders of Artocarpus heterophyllus Silver Nanoparticles 

dispersed in water to obtain proper scattering intensity of Artocarpus 

heterophyllus silver nanoparticles. The particle size was determined by the 

Malvern zeta size analyser. 

Determination of zeta potential 

The zeta potential was measured by using Zeta Sizer (Malvern Instruments) 

having zeta cells,  

polycarbonate cell with gold-plated electrodes and using water as medium 

for sample preparation. Zeta potential determines the surface potential of 

silver nanoparticles and it is essential for the characterization of stability of 

nanoparticles. 

In-Vitro Methods 

Anti-arthritic studies by protein denaturation method 

In Vitro anti-arthritic assay was conducted by protein denaturation method 

given by Mizushima and Kobayashi (1968). The reaction mixture (5 ml) 

consisted of 0.2 ml of egg albumin, 2.8 ml of phosphate-buffered saline (PBS 

with pH 6.4), and 2 ml of varying concentrations (10, 20,50, 10 ug/L) of 

plant extract. A similar volume of double distilled water is used as control. 

Then the mixture was incubated at 37 °C in a BOD incubator for 15 min and 

then heated at 70 °C for 5 min. After cooling, their absorbance was measured 

at 660 m by using the vehicle as blank.  

The percentage of inhibition of protein denaturation was calculated by using 

the following formula; 

Inhibition = AC660-AT660 x 100 AC600 

AC = Absorbance of control solution, AT = Absorbance of the test sample.    

Egg Albumin Assay  

The anti-inflammatory activity of unknown crude extracts can be determined 

in vitro for inhibition of the denaturation of egg albumin (protein). 

* 0.2 mL of 1-2% egg albumin solution (from fresh hen's egg or 

commercially available egg albumin powder), 2 mL of sample extract or 

standard (methotrexate) at varying concentrations, and 2.8 mL of phosphate 

buffer saline (pH 7.4) were mixed to form a reaction mixture of a total 

volume of 5 ml. 

* A total volume of 5 mL of the control was created by combining 2 mL of 

triple-distilled water, 0.2 mL of 1-2% egg albumin solution, and 2.8 mL of 

phosphate-buffered saline. 

* The reaction mixtures were then incubated at 37±2°C for 30 min and will 

be heated in a water bath at 70±2°C for 15 min. 
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* After cooling, the absorbance was measured at 280 nm by a suitable 

UV/Vis spectrophotometer using triple distilled water as the blank. 

* The following equation was used to determine the percentage inhibition of 

protein denaturation: 

Percentage Inhibition = (Absorbance of control - Absorbance of test sample) 

/ Absorbance of control * 100 

* Then plant extract/positive control concentration for 50% inhibition (IC50) 

was determined by plotting percentage inhibition concerning control against 

concentration. All determinations were carried out in triplicate.  

Result And Discussion 

characterization of green synthesized artocarpus heterophyllus   silver 

nanoparticles 

Visual Examination 

The colour of Artocarpus heterophyllus extract in the initial stage was 

yellow, after the addition of silver nitrate solution it turned into brown 

colour. There is no colour change after 90minutes, indicating that the 

reaction is finished. After 48 hrs the colour change from yellow to brown 

indicates the formation of silver nanoparticles. The image of Artocarpus 

heterophyllus extract is depicted in figure 6: The image of Artocarpus 

heterophyllus extract is depicted in figure 7: which denotes the formation of 

silver nanoparticles after 48hrs. 

UV VISIBLE Spectral Analysis OF Artocarpus heterophyllus Silver 

Nanoparticles 

Silver nanoparticles production and completion are characterized by UV-

Visible spectral analysis, which makes use of a UV-Visible 

spectrophotometer. 

The production of silver ions to silver nanoparticles was indicated by colour 

change from yellow to brown colour and it was reflected in spectral data 

obtained by using UV-Visible spectrophotometer. The silver nanoparticles 

Surface Plasmon Resonance (SPR) is characterized by the coloration. It 

shows an absorption peak at 425nm, confirming the formations of 

Artocarpus heterophyllus silver nanoparticles. 

Particle size measurement: 

The particle size is one of the most important parameters for Characterization 

nanoparticles. The mean particle size(z -average), polydispersity index (PI) 

of Artocarpus heterophyllus silver nanoparticles were determined by  using 

a zeta size analyser (Malvern Instrument). The average particle size of 

Artocarpus heterophyllus was found to be 60.45nm. Particle size analysis 

showed the presence of nanoparticles with polydispersity indices PDI value 

0.356 with intercept 0.845. 

Zeta Potential           

Zeta potential was used to determine the stability of prepared nanoparticles. 

Zeta potential was determined using a zeta-sizer instrument. The surface 

charge of the particles and stability of the solution was characterized by zeta 

potential. For Artocarpus heterophyllus silver nanoparticles, zeta potential 

was found to be 0.304mV with peak area 46.9 intensity. These values 

indicate that Artocarpus heterophyllus silver nanoparticles are stable. 

Invitro Anti- Inflammatory Activity 

Anti- inflammatory activity of standard drug aspirin and the Artocarpus 

heterophyllus silver nanoparticles were determined using protein 

denaturation assay. The anti- inflammatory activity of unknown crude 

extracts can be determined by using in vitro for inhibition of the denaturation 

of egg albumin. Different concentrations of drug sample and egg albumin 

solution are taken and mixed with phosphate buffer on PH 7.4 and incubated 

for 30min. Reaction mixture was heated at the water bath for 70°C for 

15minutes. After cooling, the absorbance was measured at 280 nm by a 

suitable UV/Vis spectrophotometer using triple distilled water as the blank. 

Aspirin is used as standard and the drug sample was compared with standard. 

From the above standard drug is compared with our plant extract and the 

inhibition concentration value for inflammatory prepared nanoparticles of 

Artocarpus heterophyllus was slightly higher when compared to the standard 

drug aspirin. 

It is believed that protein denaturation is the factor that promotes 

inflammation. Inhibition activity of Artocarpus heterophyllus silver 

nanoparticles against Rheumatoid were observed, hence it can be  used as a 

potential alternative to synthetic drugs as a non-toxic safe way of green 

synthesis.  

 
Figure 1: UV Visible spectrum of Formulation of Artocarpus heterophyllus Nanoparticles 
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Figure 2: Determination of Particle Size of Artocarpus heterophyllus Silver Nanoparticle 

 

 

Figure 3: Determination of Zeta Potential of Artocarpus heterophyllus silver  nanoparticles 

 

Concentration 

(µg/ml) 

Absorbance % Inhibition Average 

T1 T2 T3 T1 T2 T3 

10 0.0665 0.0652 0.0646 67.08 63.81 62.31 64.40 

20 0.0618 0.0630 0.0627 58.27 58.29 57.03 57.03 

30 0.0491 0.0496 0.0506 23.37 24.62 27.14 25.04 

40 0.0659 0.0672 0.0661 65.57 68.84 66.08 66.82 

50 0.0558 0.0573 0.0580 40.20 43.97 45.73 43.30 

 

Table 2: Protein Inhibitory Data of Control Aspirin 

 

Concentration 

(µg/ml) 

Absorbance % Inhibition Average 

T1 T2 T3 T1 T2 T3 

10 0.0445 0.0450 0.0456 11.30 13.06 14.57 13.14 

20 0.0623 0.0633 0.0634 56.53 59.05 59.55 58.37 

30 0.0712 0.0725 0.0732 78.89 82.16 83.91 81.65 

40 0.0841 0.0832 0.0830 111.30 109.04 108.54 109.62 

50 0.1092 0.1097 0.1101 174.37 175.62 176.63 175.54 

Table 3: Protein Inhibitory Data of Artocarpus heterophyllus Silver Nanoparticles
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Conclusion 

The study shows green synthesized silver nanoparticles of Artocarpus 

heterophyllyus has anti-inflammatory activity. These nanoparticles were 

characterized and evaluated by various test such as visual examination, UV-

VIS Spectral analysis, zeta potential. Invitro anti-inflammatory activity was 

studied. Perform invivo methods for further confirmation of above 

mentioned property. 

References 

1. Vaibhav A. Borase, Rahul S.Kapadnis, Ashok Chaudhari 1, 

Rishikesh S.Bachhav 1 . (2020), A Review on Novel Drug 

Delivery System. Journal of Emerging Technologies and 

Innovative Research JETIR. 

2. Praveen Kumar, Parthasarathi K. Kulkarni, Anjali, Atul 

Srivastava. (2015) Pharmaceutical Application of Nanoparticles 

in Drug Delivery System. Journal of Chemical and 

Pharmaceutical Research, 703-712. 

3. Ajazuddin, S. Saraf. (2010), Applications of novel drug delivery 

system for herbal formulations. Fitoterapia, 680-689. 

4. Azeez Yusuf, Awatif Rashed Z. Almotairy, Hanan Henidi, 

Ohoud Y. (2023), Alshehri and Mohammed S. Aldughaim. 

Nanoparticles as Drug Delivery Systems: A Review of the 

Implication of Nanoparticles Physicochemical Properties on 

Responses in Biological Systems. Polymers. 

5. Nilesh Patil, Rajveer Bhaskar, Vishal Vyavhare, Rahul Dhadge, 

Vaishnavi Khaire. et.al., (2021). Methods of Synthesis of 

Nanoparticles. An Overview. International Journal of Current 

Pharmaceutical Research. 

6. Lalitha A. Kolahalam, I.V. Kasi Viswanath, Bhagavat hula 

Diwakar, B. Govindh, Venu Reddy. et al., (2019), Review on 

Nanomaterials: Synthesis and Applications Materials Today: 

Proceedings ELSEVIER  

7. Chaudhery Mustansar Hussain. (2018), Engineered 

Nanomaterials, Handbook of Nanomaterials for Industrial 

Application. 

8. Craig R. Elevidch, Harley I. Manner. Artocarpus heterophyllus 

(jackfruit). Species Profiles for Pacific Island Agroforestry  

9. Pranay Raja Bhad, Meeneri Vilas Bobde, Sibi G. Chemical 

Constituents and Biological activities of Artocarpus 

heterophyllus Lam (Jackfruit): A review. International Journal 

of Clinical Microbiology and Biochemical Technology. 

10. Rajneesh Srivastava, Anu Singh. (2020), Jackfruit (Artocarpus 

Heterophyllus Lam) Biggest fruit with High Nutritional and 

Pharmacological Values: A Review. 

Int.J.Curr.Microbiol.App.Sci.764-774. 

11. John Vane, Regina Botting. (1987) Inflammation and the 

Mechanism of Action of Anti -inflammatory Drugs. FASEB J.  

89-96. 

12. Om Prakash, Rajesh Kumar, Anurag Mishra, Rajiv Gupta. 

(2009), Artocarpus heterophyllus (Jackfruit): An Overview. 

PHCOG REV,353-358.  

13. Manjeshwar Shrinath Baliga, Arnadi Ramachandrayya 

Shivashankara, Raghavendra Haniadka, Jerome Dsouza, 

Harshith P. Bhat. (2011), Phytochemistry, nutritional and 

pharmacological properties of Artocarpus heterophyllus Lam 

(jackfruit): A review. Food Research International, 1800-1811. 

14. Rangina Brahma, Subhajit Ray. In- depth analysis on potential 

applications of jackfruit peel waste: A systematic approach. 

Food Chemistry Advances. 

15. Anil Kumar, Amit Mishra, Dr. Amandeep Singh (2022), 

Phytochemistry, pharmacological, medicinal significance of 

Artocarpus heterophyllus Lam. (Jackfruit): A review. 

International Journal of Health Sciences, 6578-6590. 

16. Indian Pharmacopoeia Commission (2022). Indian 

Pharmacopoeia. Ghaziabad: IPC.  

1. 13.https://m.chemicalbook.com/ChemicalProductProperty_EN

_CB2280970.htm 

17. M. Meera A. Ruckman R. Saravanan R. Lakshmipathy prabhu. 

Anti-inflammatory effects of ethanolic extract of spine, skin and 

rind of jackfruit peel- A comparative study. Supplementary 

Material. Natural Product Research, 2740-2744. 

18. Antony Allwyn Sundarraj, Thottiam Vasudevan Ranganathan. 

(2017), Phytochemical Screening and Spectroscopy Analysis of 

Jackfruit. International Research Journal of Pharmacy. 

19. Sukhdev Swami Handa, Suman Preet Singh Khanuja, Gennaro 

Longo, Dev Dutt Rakesh. (2008). Extraction technology for 

medicinal and aromatic plants. International center for science 

and high technology. 

20. Sarveswaran R., Jayasuriya W.J.A.B.N. Suresh T.S. invitro 

assay to investigate the Anti- inflammatory activity of herbal 

extracts: A review. World Journal of Pharmaceutical Research, 

131-141. 

21. Madhuranga H.D.T. invitro Anti-inflammatory Egg Albumin 

Denaturation Assay: An Enhanced Approach. Journal of 

Natural and Ayurvedic Medicine. 

22. E. Umapathy, E.J. Ndebia, A. Meeme, B. Adam, P. Menziwa, B. 

et al., (2010), An experimental evaluation of Albuca setosa 

aqueous extract on membrane stabilization, protein denaturation 

and white blood cell migration during acute inflammation. 

Journal of Medicinal Plants Research,789-795. 

23. Sangita Chandra, Priyanka Chatterjee, Protapaditya Dey, Sanjib 

Bhattacharya. Evaluation of invitro anti-inflammatory activity of 

coffee against the denaturation of protein. Asian Pacific Journal 

of Tropical Biomedicine. 

24. Sharmila Dharmadeva, Lahiru Sandaruwan Galgamuwa, C. 

Prasadinie, Nishantha Kumarasinghe. (2018) Invitro anti-

inflammatory activity of Ficus racemosa L. bark using alubumin 

denaturation method. An International Quarterly Journal of 

Research in Ayurveda. 

25. AKL M. Awwad, Nida M. Salem, Amany O. Abdeen. (2012), 

Biosynthesis of Silver Nanoparticles using Olea europaea 

Leaves Extract and its Antibacterial Activity. Nanoscience and 

Nanotechnology, 164-170. 

26. Sumaiyah, Masfria, Izmi Yolanda Rusdi, Aminah Dalimunthe. 

The Preparation and Characterization of ethanol extract 

Nanoparticle from Rhaphidophora Pinnata (L.F.) Schott Leaves 

by using Arabic Gum and Dextrin. J Young Pharm, 2018; 10 (2) 

Suppl: s84-s86. 

27. Oluwaseun Ruth Alara, Nour Hamid Abdurahman, Olusegun 

Abayomi Olalere. Ethanolic extraction of bioactive compounds 

from Vernonia amygdalina leaf using response surface 

methodology as an optimization tool. Journal of Food 

Measurement and Characterization (2018) 12:1107-1122. 

28. Alok Kumar Giri, Arun Kumar Pradhan, Bhagyashree Biswal. 

Green synthesis and characterization of silver nanoparticles 

using Eugenia roxburghii DC. Extract and activity against bio-

film producing bacteria. 

29. Monira Alothman, Abd-El-Aziz Abeer R. M. (2019), Effect of 

Green Synthesis silver nanoparticles from five fruits peel on 

protein capped and antifungal properties. International Journal 

of Advanced Research in Biological Sciences. 

30. Amr Mohamed, Marwa Dayo, Sana Alamadi, Samah Ali. 

(2024), Anti- inflammatory and Anti-microbial Activity of 

Silver Nanoparticles Green Synthesized using Extracts of 

Different Plants. Nanomaterials. 

 

 

http://www.elsevier.com./
http://www.elsevier.com./
http://www.elsevier.com./
http://www.elsevier.com./
http://www.traditionaltree.org/
http://www.traditionaltree.org/
http://www.phcogrev.com/
http://www.phcogrev.com/
http://www.phcogrev.com/
file:///C:/Users/DELL/Downloads/13.https:/m.chemicalbook.com/ChemicalProductProperty_EN_CB2280970.htm
file:///C:/Users/DELL/Downloads/13.https:/m.chemicalbook.com/ChemicalProductProperty_EN_CB2280970.htm


J Clinical Research Notes                                                                                                                                                                                     Copy rights@ J Bagya lakshmi, 

Auctores Publishing – Volume 6(2)-163 www.auctoresonline.org  
ISSN: 2690-8816   Page 6 of 6 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/ 2690-8816/163 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 
 
Learn more: https://auctoresonline.org/journals/clinical-research-notes  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=73
https://auctoresonline.org/journals/clinical-research-notes

