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ABSTRACT:

To assess the anti-inflammatory properties of ginger red tea herbal formulation employed to synthesize silver nanoparticles. Ginger and red tea were used for the
synthesis of silver nanoparticles which was confirmed by the UV-Vis spectrophotometer. The anti -inflammatory test was carried out by inhibition of albumin
denaturation assay and egg albumin denaturation assay techniques and was compared with standard diclofenac sodium. Overall findings showed ginger red tea
herbal formulations with AgNPs have anti-inflammatory properties. Future research on this formulation should focus on revealing its therapeutic potential, and in
vivo animal models should be used to thoroughly examine the molecular pathways of AgNPs.
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1. INTRODUCTION-

Nanoparticles are particles that are 1 to 100 nanometers in size. These have been increasingly popular in recent years, and they have been proved to have a wide
range of technological and biological applications. Silver nanoparticles are unique among noble metal nanoparticles in that they have chemical stability, anti-
inflammatory, antiseptic, antimicrobial, anti-oxidant, antiviral, and antifungal action, which has piqued the scientific community's interest (1).Physical or chemical
processes are commonly used to create these particles, which are not environmentally friendly and are linked to a variety of biological dangers(2)(3). As a result,
there is a need to use alternative technologies that are not harmful to the environment, which has led to the green synthesis of nanoparticles using biological agents
such as bacteria, fungi, and plants(4).

Even apart from being environmentally beneficial, synthesis of nanoparticles from biological agents is cost effective and does not require the use of any chemicals
or energy, making large-scale nanoparticle production easy. More than 25 plant species have been reported to be used in the production of nanoparticles, including
tea extract, Acaphyla indica, Aloe vera, Citrus sinensis, and others(5)(6).

Since the early 1970s, ginger has been known to have anti-inflammatory properties. Ginger lowers prostaglandin release and inhibits cyclooxygenase 1, 2, resulting
in anti-inflammatory properties. Ginger also inhibits 5-lipoxygenase, which lowers leukotriene synthesis and so inhibits leukotrienes' pro-inflammatory effects(7).
Several genes involved in inflammatory responses have been demonstrated to be inhibited by ginger extract from the Zingiberaceae family. Ginger's active
ingredients, 6-gingerol and shogaol, are responsible not only for its anti-inflammatory properties, but also for its antitumor and antioxidant properties(8). In this
study, ginger red tea herbal formulation was employed to synthesize silver nanoparticles and its anti-inflammatory properties were assessed.

2. MATERIALS AND METHODS-

2.1 Anti-inflammatory activity

2.1.1 ALBUMIN DENATURATION ASSAY:

The anti-inflammatory activity for ginger red tea nanoparticle synthesized extract was tested by the following convention proposed by Muzushima and Kabayashi
with specific alterations (Pratik Das et al.,2019). 0.05 mL of ginger red tea nanoparticle synthesized extract of various fixation (10pL,20uL,30uL,40pL,50uL)was
added to 0.45 mL bovine serum albumin(1% aqueous solution) and the pH of the mixture was acclimated to 6.3 utilizing a modest quantity of 1N hydrochloric
acid. These samples were incubated at room temperature for 20 min and then heated at 55 °C in a water bath for 30 min. The samples were cooled and the
absorbance was estimated spectrophotometrically at 660 nm. Diclofenac Sodium was used as the standard. DMSO is utilized as a control.

Percentage of protein denaturation was determined utilizing following equation,

% inhibition= Absorbance of control- Absorbance of samplex100

Absorbance of control

2.1.2 EGG ALBUMIN DENATURATION ASSAY:

A 5ml solution was made which consisted of 2.8ml of freshly prepared phosphate buffered saline of pH - 6.3, 0.2 ml of egg albumin extracted from hens egg.
Specific concentrations were prepared separately for the synthesized extract as (10puL,20uL,30uL,40uL,50uL). Diclofenac Sodium was used as the positive
control.. Then the mixtures were heated in a water bath at 37°C for 15 minutes. After which the samples were allowed to cool down to room temperature and
absorption was measured at 660 nm.

3. RESULTS-
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Graph 1- Effect of different concentrations (10-50 ML) of red tea ginger silver nanoparticles (AgNPs) on percentage inhibition in the BSA assay compared with
the standard drug. The inhibition activity increased with concentration for both the sample and standard.
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Graph 2- Effect of different concentrations (10-50 L) of red tea ginger silver nanoparticles (AgNPs) on percentage inhibition in the EA assay compared with the
standard drug. A concentration-dependent increase in inhibition activity was observed for both the sample and standard.

4. DISCUSSIONS-

Because it is more efficient than conventional chemical synthesis, "green" nanoparticle production is exciting because it benefits the environment, saves money, is
useful, and has a wide range of applications. Biosynthesized nanoparticles are a relatively new field and have a wide range of applications, including drug
administration, cancer therapy, DNA analysis, gene therapy, antibacterial agents, and biosensors, as well as boosting response rates(9)(10). Electrical engineering,
medical technology, biology, textiles, and chemistry all use nanoparticles. Numerous applications, including the creation of magnetic and electronic devices, the
healing of wounds, the expression of antimicrobial genes, and the creation of bio composites, depend on the form and size of colloidal metal particles(11).

The presence of functional groups like alkyl halides, alkynes, aromatic and aliphatic amines, esters, ethers, alcohol, carboxylic acids, and nitro compounds, which
may have served as capping and reducing agents for the synthesis of the AgNPs, was detected in the FTIR spectra of the plant extract and AgNPs(12). The results
of the FTIR study agreed with those of earlier ones.

Several diseases, such as atherosclerosis, arthritis, asthma, heart disease, cancer, and others, are greatly influenced by inflammation. The two primary classes of
medications used to treat inflammation are steroids and non-steroidal anti-inflammatory medications(13). It has become vital to find alternative anti-inflammatory
medications that function similarly but do not have any side effects, such as GI issues and leukopenia(14,15). The anti-inflammatory effects of known doses of
produced AgNPs and herbal extract were evaluated using a protein denaturation assay. The extracts' anti-inflammatory effects in vitro were on par with those of
the common medication, diclofenac sodium.

AgNPs have a better structure, are more stable, and have a larger surface area than other bulk materials. Comparatively speaking, the physical and chemical
pathways of synthesis are more dangerous. In recent years, the effectiveness of physical, chemical, radiation therapy, chemotherapy, and surgical procedures for
the treatment of cancer has declined. Cancer cells developing resistance to medications is a major factor in why treatments do not work. Because of its negative
effects, toxicity, and high cost, developing new medications to block the proliferation of cancer cells is difficult(16).

In recent years, AgNPs toxicity to human tissues has received substantial study, and it has been determined that it is safe for use in pharmaceutical formulations.
AgNPs have recently received attention for their uses in the food, textile, anti-infective therapy, wound care, tissue engineering, pharmaceutical, and cosmetic
industries(17). The results of the current study are in accordance with those of earlier studies that have described the numerous biomedical uses for AgNPs.
Nanotechnology has therefore substantially advanced the field of healthcare. Nanoparticles are used by researchers in anti-inflammatory, tumor targeting, medical
imaging, and drug delivery systems. Nanoparticle-based medications have a variety of applications; they can both identify abnormal cells and deliver drugs to treat
them.

5. CONCLUSIONS-
The study has proved that ginger red tea formulation can be used for the eco-friendly green synthesis of silver nanoparticles and as ginger red tea mediated silver
nanoparticles showed good used anti-inflammatory activity, it may be used for various inflammatory conditions.

6. ACKNOWLEDGEMENT:
The authors would like to thank the Department of Microbiology and Orange Lab for their participation for their kind cooperation throughout the study.

7. AUTHOR CONTRIBUTIONS:
Bharath kumar.N : Literature search, experimental data collection, analysis, manuscript writing
Dr. Geetha : Study design, data verification, manuscript drafting.

8. CONFLICTS OF INTEREST:
The authors declare that there are no conflicts of interest in the present study.

9. SOURCE OF FUNDING
The present project is supported by

0 Saveetha Institute of Medical and Technical sciences,

O Saveetha Dental College and Hospitals,

O Saveetha University and

0 Dhan Consultants.

REFERENCES:

1. Maduray K, Moodley R, Ramdhani S, Parboosing R. The anti-HIV activity of biogenic silver nanoparticles synthesized from Centella asiatica extracts
[Internet]. Vol. 35, Journal of Herbal Medicine. 2022. p. 100592. Available from: http://dx.doi.org/10.1016/j.hermed.2022.100592

2. In vitro and in vivo anti-inflammatory activity of green synthesized silver nanoparticles from the aqueous bark extract of Mangifera indica Linn.
(Anacardiaceae) [Internet]. Vol. 9, International Journal of Green and Herbal Chemistry. 2020. Available from: http://dx.doi.org/10.24214/ijghc/hc/9/3/34560

3. Maheswari TNU, Chaithanya M, Rajeshkumar S. Anti-inflammatory and antioxidant activity of lycopene, raspberry, green tea herbal formulation

mediated silver nanoparticle [Internet]. Vol. 33, Journal of Indian Academy of Oral Medicine and Radiology. 2021. p. 397. Available from:
http://dx.doi.org/10.4103/jiaomr.jiaomr_98 21
4. Preeja RP, Pon Preeja R, Arivarasu L, Kumar R, Thangavelu L. Anti Inflammatory Activity of Herbal Formulation Prepared Using Mint and Green Tea

https://mswmanagementj.com/ 1355


https://paperpile.com/c/hLJUcb/0SuP
https://paperpile.com/c/hLJUcb/0SuP
https://paperpile.com/c/hLJUcb/l1Mf
https://paperpile.com/c/hLJUcb/DHUT
https://paperpile.com/c/hLJUcb/QMnI
https://paperpile.com/c/hLJUcb/zbXL+Mll9
https://paperpile.com/c/hLJUcb/ki4P
https://paperpile.com/c/hLJUcb/Jr25
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/EUBX
http://paperpile.com/b/hLJUcb/W5sZ
http://paperpile.com/b/hLJUcb/W5sZ
http://paperpile.com/b/hLJUcb/W5sZ
http://paperpile.com/b/hLJUcb/W5sZ
http://dx.doi.org/10.24214/ijghc/hc/9/3/34560
http://paperpile.com/b/hLJUcb/0bK9
http://paperpile.com/b/hLJUcb/0bK9
http://dx.doi.org/10.4103/jiaomr.jiaomr_98_21
http://paperpile.com/b/hLJUcb/unPH

MSW MANAGEMENT -Multidisciplinary, Scientific Work and Management Journal
ISSN: 1053-7899
Vol. 36 Issue 2, 2026, Pages 1354-1356

ELSEVIER

[Internet]. Journal of Pharmaceutical Research International. 2021. p. 334-41. Available from: http://dx.doi.org/10.9734/jpri/2021/v33163b35644

5. Bharathi R, Rajasekar A, Rajeshkumar S. Antioxidant and Anti Inflammatory Activity of Copper Nanoparticles Synthesized Using Red Tea [Internet].
Journal of Pharmaceutical Research International. 2021. p. 395-405. Available from: http://dx.doi.org/10.9734/jpri/2021/v33164b35741

6. Eswaran A, Muthukrishnan S, Mathaiyan M, Pradeepkumar S, Mari KR, Manogaran P. Green synthesis, characterization and hepatoprotective activity
of silver nanoparticles synthesized from pre-formulated Liv-Pro-08 poly-herbal formulation [Internet]. Applied Nanoscience. 2021. Available from:
http://dx.doi.org/10.1007/513204-021-01945-x

7. Sagana M, Rajasekar A, Rajeshkumar S. Anticariogenic Activity of Copper Nanoparticles Synthesized Using Red Tea: An In vitro Study [Internet].
Journal of Pharmaceutical Research International. 2021. p. 297-307. Available from: http://dx.doi.org/10.9734/jpri/2021/v33i61a35589
8. Asadi-Samani M, Baharara J, Ramezani T, Mousavi M. Antioxidant and anti-inflammatory activity of green synthesized silver nanoparticles using

Salvia officinalis extract [Internet]. Vol. 10, Annals of Tropical Medicine and Public Health. 2017. p. 1265. Available from:
http://dx.doi.org/10.4103/atmph.atmph_174 17

9. Shukla AK, Iravani S. Green Synthesis, Characterization and Applications of Nanoparticles. Elsevier; 2018. 548 p.

10. Abd-Elsalam KA. Green Synthesis of Silver Nanomaterials. Elsevier; 2021. 795 p.

11. Wang Y, Wan X. Antioxidant, Anti-inflammatory and Anti-obesity Properties of Tea Foods [Internet]. Tea as a Food Ingredient. 2022. p. 71-9. Available
from: http://dx.doi.org/10.1201/9781003152828-4

12. Fedlheim DL, Foss CA. Metal Nanoparticles: Synthesis, Characterization, and Applications. CRC Press; 2001. 348 p.

13. Kim Y, Kim DM, Kim JY. Ginger Extract Suppresses Inflammatory Response and Maintains Barrier Function in Human Colonic Epithelial Caco-2

Cells Exposed to Inflammatory Mediators [Internet]. Vol. 82, Journal of Food Science. 2017. p. 1264-70. Available from: http://dx.doi.org/10.1111/1750-
3841.13695

14. McHugh J. Getting to the root of the anti-inflammatory effects of ginger [Internet]. Vol. 17, Nature Reviews Rheumatology. 2021. p. 130-130. Available
from: http://dx.doi.org/10.1038/s41584-021-00577-3

15. Evans A. Anti-Inflammatory Diet: the Best Recipes for Healthy and Pain Free Living: 180+ Approved Recipes for Healing, Fighting Inflammation and
Enjoying a Pain Free Life. Createspace Independent Publishing Platform; 2016. 326 p.

16. Thajuddin N, Mathew S. Phytonanotechnology: Challenges and Prospects. Elsevier; 2020. 354 p.

17. Ozturk M, Egamberdieva D, Pesi¢ M. Biodiversity and Biomedicine: Our Future. Academic Press; 2020. 608 p.

18.  Dhanraj Ganapathy, Chitra Shivalingam, Rajeshkumar Shanmugam, Ashok K. Sundramoorthy, Karthikeyan Murthykumar, Sivaperumal Pitchiah, Saravanan
Sekaran, Sathish Kumar Ramachandran, "Recent Breakthrough of Bismuth-Based Nanostructured Materials for Multimodal Theranostic Applications", Journal of
Nanomaterials, vol. 2022, Article ID 4944320, 7 pages, 2022.

19. Sandhiya Viswanathan, Thirunavukkarasu Palaniyandi, P. Kannaki, Rajeshkumar Shanmugam, Gomathy Baskar, A. Mugip Rahaman, L. Tharrun Daniel
Paul, Barani Kumar Rajendran & Asha Sivaji (2022): Biogenic synthesis of gold nanoparticles using red seaweed Champia parvula and its anti-oxidant and
anticarcinogenic activity on lung cancer, Particulate Science and Technology,

20. M. Nagalingam, S. Rajeshkumar, Satheesh Kumar Balu, M. Tharani, Kalirajan Arunachalam, "Anticancer and Antioxidant Activity of Morinda Citrifolia
Leaf Mediated Selenium Nanoparticles", Journal of Nanomaterials, vol. 2022, Article ID 2155772, 7 pages, 2022.

21.  Dhanraj Ganapathy, Rajeshkumar Shanmugam, Sivaperumal Pitchiah, Preethika Murugan, Arunachalam Chinnathambi, Sulaiman Ali Alharbi, Kaliannan
Durairaj, Ashok K. Sundramoorthy, "Potential Applications of Halloysite Nanotubes as Drug Carriers: A Review", Journal of Nanomaterials, vol. 2022, Article ID
1068536, 7 pages, 2022.

22.  Jayakodi, Santhoshkumar, Rajeshkumar Shanmugam, Bader O. Almutairi, Mikhlid H. Almutairi, Shahid Mahboob, M. R. Kavipriya, Ramesh Gandusekar,
Marcello Nicoletti, and Marimuthu Govindarajan. "Azadirachta indica-wrapped copper oxide nanoparticles as a novel functional material in cardiomyocyte cells:
An ecotoxicity assessment on the embryonic development of Danio rerio." Environmental Research (2022)

23. Mi, Xiao-jie, Han Sol Choi, Haribalan Perumalsamy, Rajeshkumar Shanmugam, Lakshmi Thangavelu, Sri Renukadevi Balusamy, and Yeon-Ju Kim.
"Biosynthesis and cytotoxic effect of silymarin-functionalized selenium nanoparticles induced autophagy mediated cellular apoptosis via downregulation of
PI3K/Akt/mTOR pathway in gastric cancer." Phytomedicine (2022): 154014.

24.  Nivedha, V. M., Priyadarshini, R., Rajeshkumar, S. and Sinduja, P. (2021) “Anti-diabetic and Antioxidant Activity of Pterocarpus santalinus and Stevia
Herbal Formulation”, Journal of Pharmaceutical Research International, 33(62B), pp. 124-134.

25. S. Rajeshkumar, J. Santhoshkumar, M. Vanaja, P. Sivaperumal, M. Ponnanikajamideen, Daoud Ali, Kalirajan Arunachala m, "Evaluation of Zebrafish
Toxicology and Biomedical Potential of Aeromonas hydrophila Mediated Copper Sulfide Nanoparticles", Oxidative Medicine and Cellular Longevity, vol. 2022.
26.  Aravind Kumar Subramanian, Ramachandra Prabhakar, N. Raj Vikram, SP Saravana Dinesh, Shanmugam Rajeshkumar In vitro anti-inflammatory activity
of silymarin/hydroxyapatite/chitosan nanocomposites and its cytotoxic effect using brine shrimp lethality assay J Popul Ther Clin Pharmacol Vol 28(2):e71-e77
27.  Jayapriya Johnson, Rajeshkumar Shanmugam* and Thangavelu Lakshmi A review on plant-mediated selenium nanoparticles and its applications J Popul
Ther Clin Pharmacol Vol 28(2):e29—e40.

28. Chaithanya MV, Uma Maheswari T N, Rajeshkumar S. Anti-inflammatory and antioxidant activity of lycopene, raspberry, green tea herbal formulation
mediated silver nanoparticle. J Indian Acad Oral Med Radiol 2021.

29. S. Rajeshkumar, M. Vanaja, Arunachalam Kalirajan, "Degradation of Toxic Dye Using Phytomediated Copper Nanoparticles and Its Free-Radical
Scavenging Potential and Antimicrobial Activity against Environmental Pathogens", Bioinorganic Chemistry and Applications, vol. 2021, ArticleID 1222908, 10
pages, 2021.

30.  Sandhiya Viswanathan, Thirunavukkarasu Palaniyandi, Rajeshkumar Shanmugam, Tharani M, Barani Kumar Rajendran & Asha Sivaji (2021): Biomedical
potential of silver nanoparticles capped with active ingredients of Hypnea valentiae, red algae species, Particulate Science and Technology.

31. S. Rajeshkumar, J. Santhoshkumar, Leta Tesfaye Jule, Krishnaraj Ramaswamy, "Phytosynthesis of Titanium Dioxide Nanoparticles Using King of Bitter
Andrographis paniculata and Its Embryonic Toxicology Evaluation and Biomedical Potential", Bioinorganic Chemistry and Applications, vol. 2021, Article ID
6267634, 11 pages, 2021.

32. Casilda Sushanthi.L, Rajeshkumar S, Abilasha.R, Pratibha Ramani. Assessment Of Antimicrobial Activity And Cytotoxicity Of Green Tea, Stevia And Fresh
Coriander Mouthwash - A Herbal Formulation. Int J Dentistry Oral Sci. 2021.

33.  Abirami Selvaraj, Ashwin Mathew George & S. Rajeshkumar Efficacy of zirconium oxide nanoparticles coated on stainless steel and nickel titanium wires
in orthodontic treatment Bioinformation 17(8): 760-766 (2021).

34, Pandiyan I, Prabakar J, Indiran MA, Rathinavelu PK, Doraikannan S, Leelavathi L, Rajeshkumar S. Comparing the Antimicrobial efficacy of Dentifrice
containing Rosmarinus officinalis and Fluoride containing Dentifrice-An In vitro study. Research Journal of Pharmacy and Technology. 2021 Jul 1.

35. Ganapathy Dhanraj, Shanmugam Rajeshkumar, "Anticariogenic Effect of Selenium Nanoparticles Synthesized Using Brassica oleracea", Journal of
Nanomaterials, vol. 2021, Article:ID 8115585, 9 pages, 2021.

https://mswmanagementj.com/ 1356


http://paperpile.com/b/hLJUcb/unPH
http://paperpile.com/b/hLJUcb/unPH
http://paperpile.com/b/hLJUcb/ueZJ
http://paperpile.com/b/hLJUcb/ueZJ
http://dx.doi.org/10.9734/jpri/2021/v33i64b35741
http://paperpile.com/b/hLJUcb/zsdt
http://paperpile.com/b/hLJUcb/zsdt
http://dx.doi.org/10.1007/s13204-021-01945-x
http://paperpile.com/b/hLJUcb/JbwE
http://paperpile.com/b/hLJUcb/JbwE
http://paperpile.com/b/hLJUcb/JbwE
http://paperpile.com/b/hLJUcb/JbwE
http://dx.doi.org/10.9734/jpri/2021/v33i61a35589
http://paperpile.com/b/hLJUcb/4EAn
http://paperpile.com/b/hLJUcb/4EAn
http://paperpile.com/b/hLJUcb/4EAn
http://paperpile.com/b/hLJUcb/4EAn
http://paperpile.com/b/hLJUcb/4EAn
http://paperpile.com/b/hLJUcb/4EAn
http://dx.doi.org/10.4103/atmph.atmph_174_17
http://paperpile.com/b/hLJUcb/0SuP
http://paperpile.com/b/hLJUcb/i64U
http://paperpile.com/b/hLJUcb/l1Mf
http://paperpile.com/b/hLJUcb/l1Mf
http://dx.doi.org/10.1201/9781003152828-4
http://paperpile.com/b/hLJUcb/DHUT
http://paperpile.com/b/hLJUcb/DHUT
http://paperpile.com/b/hLJUcb/QMnI
http://paperpile.com/b/hLJUcb/QMnI
http://dx.doi.org/10.1111/1750-3841.13695
http://dx.doi.org/10.1111/1750-3841.13695
http://paperpile.com/b/hLJUcb/zbXL
http://paperpile.com/b/hLJUcb/zbXL
http://dx.doi.org/10.1038/s41584-021-00577-3
http://paperpile.com/b/hLJUcb/Mll9
http://paperpile.com/b/hLJUcb/Mll9
http://paperpile.com/b/hLJUcb/ki4P
http://paperpile.com/b/hLJUcb/Jr25

