
 

 

 

Name                :  Dr. J. Devakumar  

Designation      :  Assistant Professor  

Department     : Microbiology 

Qualification   : M.Sc., M.Phil., PGDBI., Ph.D.  
 

Experience      : Teaching:  8 Years     Research:  10 Years 
 

Area of Specialization(s)          :  Medical Microbiology and Natural Product Drug Discovery 
 

Email (Official ID)                    : devakumar.j@drngpasc.ac.in 
 

 

Academic Qualifications 
 

 
 

Degree 
 

Branch 
 

Institution / University Name 
Year of 

 
Graduation 

Ph.D. Microbiology Bharathiar University 2018 

M.Phil. Microbiology Bharathidasan University 2012 

M.Sc. Microbiology Bharathidasan University 2010 

B.Sc. Microbiology Thiruvalluvar University 2008 

 

Additional Qualifications 
 

 

Diploma/ 
 

Vocational / 

Certificatio

n 

 
Area of Specialization 

 
Institution / University / Agency 

Name 
Year 

PGDBI Bioinformatics Bharathidasan University 2009 

Certificate 
Course 

Lead Auditor Course on Environment 
Management Systems, Green 
Campus Audit, Eco Audit, Hygiene 
Audit and Energy Audit 

Nature Science Foundation, 
Coimbatore 

2021 

 

Patent   

Title Status Year 

Biodegradable Cassava Peel Based Dermal Cleanser for Acne-Prone Skin Published 2025 

A Process of Bioactive Jam Preparation from Hibiscus rose-sinensis 
Published 

2025 

Butterfly Pea Flower (Clitoria ternatea) Anthocyanins as Natural pH 

Indicators for Microbiological Media and Diagnostic Application 

Published 

2025 



 

 

Formulation of Ecofriendly food packaging material using combination of 

Moringa gum and Chitosan to enhance Food Preservation 
Published 2025 

Copyright 

 

❖ Copyright granted on the topic “Reproduction of Yeast by using Sugar Substitute” on 10.07.2025 

 

Consultancy  

 

Nature of Consultancy Client Amount in Rs. 
Completion 

Status 

Future Trends in Microbiology & 

Global Challenges  
Editorial Guidance in Book Publication 30,000 On going 

Microbial Enumeration of samples Agaram Biotech, Tirupur 5000 Completed 

Antimicrobial evaluation of 

chemically synthesized compounds 

Department of Chemistry, 

Kongunadu College of Arts and 

Science, Coimbatore 
2,000 Completed 

Enumeration of Microbes from soil 

sample 
Prof. Malathi, GCT, Coimbatore 1,000 Completed 

Antimicrobial evaluation of  silver 

nanoparticle and plant extract 

III B.Sc., Zoology, 

P.S.G.R. Krishnammal 

College for Women 

10,000 Completed 

 

Fundamental Training in 
 

Microbiology 

III B.Sc., Zoology, 
P.S.G.R.Krishnammal, College 
for Women. 

 
 

18,500 

 
 

Completed 

Antibacterial assay CDF, DR.N.G.P.ASC 1,200 Completed 

 

Antibacterial assay 
Dept. of Zoology, PSGR 
Krishnammal College for Women 

 

1,250 
 

Completed 

Antibacterial assay 
Dept. of Zoology, Govt. Arts 
College, Coimbatore 

4,000 Completed 



 

 

Antibacterial assay 
Dept. of Chemistry, Dr. NGP IT, 
Coimbatore 

2,000 Completed 

Antibacterial assay 
Mr. Prabhu 
Hindustan Engineering College 

1,500 Completed 

Enumeration of microbes from 
soil sample 

Dept. of Zoology, GVG College, 
Udumalapet 

6,000 Completed 

 

Research Guidance  

 

Programme 
No. of Scholars 

Year of 
Registration  

Pursuing Completed 

Ph.D. 02 - 
2022 

 
2023 

 

Research Publications  

 

 

• Subasri P, Devakumar J, Abdul Rahman N, Charu Latha V.  Crab shell waste as a biofilter for 

removing dyes from textile wastewater. International Journal of Versatile Research and Analysis, 

2026, 4,(3):287-296.  

• Charu Latha V, Abdul Rahman N, Subasri P, Devakumar J. Development of Biodegradable and 

Antimicrobial Straws Using Edible Plant Extracts and Food-Grade Polymers. International 

Journal of Novel Research and Development, 2026, 11(3): 163-168.  

• Vignesh .S.S, Devakumar .J, Redhanya .V.K, Nivethitha .M, Mayurikaa N. Profiling of 

Phytoconstituents and Antimicrobial Evaluation of Wrightia tinctoria Leaf Extracts. Indian 

Journal of Natural Sciences. 16(93): 103472 -103485 (2025). (ISSN: 0976 – 0997)    

• Pradeesh.S, Darshan.M, Mythreyan.B, Aanandha kumar.G, A.M. Ramachandran, 

J.Rengaramanujam, J.Devakumar, R.Mahenthiran. Antimicrobial Property of Thespesia 

Populnea Root Extracts against Genitourinary Tract Infectious Pathogens. International Journal 



 

 

for Research in Applied Science & Engineering Technology, 13 (3): 2026-2067 (2025). (ISSN: 

2321-9653) (Google Scholar, Thomson Reuters) (DOI 

Link: https://doi.org/10.22214/ijraset.2025.67685).  

• Pradeesh S, Darshan M, Aanadha kumar G, Yuvashree S, Rengaramanujam J, Ramachandran A 

M, Karthick sundaram S, Devakumar J. Exploring the Anticancer Potential of hytochemicals: A 

Review. International Journal for Research in Applied Science & Engineering Technology, 13 (3): 

2279-2288 (2025). (Google Scholar, Thomson Reuters)  (DOI 

Link: https://doi.org/10.22214/ijraset.2025.67789).  

• Atchayaa R, Devakumar. J. Isolation and in vitro characterization of human hair dandruff 

causing microorganisms. International Journal of Novel Research and Development, 9(4): 991-

996 (2024). (ISSN: 2456-4184) (Google Scholar) (DOI 

Link:  https://ijnrd.org/papers/IJNRD2404228.pdf). 

• Keerthana P, Nivethitha M, Bharanipriya K, Kowsalya S and Devakumar J. Review- in vitro 

evaluation of the antibacterial and antifungal effect of Zingiber fficinale mouth wash against 

pericoronitis disease. Internatinal journal of creative Research Thughts, 11(4):25-31 (2023). (ISSN: 

2320-2882) (UGC, Google Scholar). 

• Ramachandran AM, Senthil Prabhu S, Devakumar J, Rengaramanujam J, Karthik Sundaram S, 

Mahenthiran R, Varsha TK. Hydrogel Formulation from Calotropis gigantea plant extract against foot 

ulcer causing bacteria in diabetes. Asian J Pharm Clin Res, 14(11):1-4 (2021). (Scopus, Indexing In 

Google Scholar, Elsevier Products (EMBASE & EBSCO), Index Copernicus) 

(doi:10.22159/ajpcr.2021.v14i11.37147). 

• Jananirajam S, Devakumar J, Kiruthika R, Vaishali S and Pavithra K. Development of fungal consortium 

to degrade the Polyethylene polymer and Polystyrene. International Journal of Progressive Research in 

Science and Engineering, 2(7):38-46 (2021) (ISSN: 2582-7898) (Google Scholar). 

• Pavithra K, Devakumar J, Vaishali S, Jananirajam S, and Kiruthika R. Evaluate efficiency of Euphorbia 

triucalli L. against ear infection causing pathogens. International Journal of Creative Research Thoughts, 

9(5): 722-728 (2021). (ISSN: 2582-7898) (Google Scholar). 

• Vaishali S, Devakumar J, Pavithra K, Jananirajam S, and Kiruthika R. Comparative study of Banana peel 

and black tea extracts against Periodontitis causing Staphylococcus aureus. International Journal of 

Creative Research Thoughts, 9(5): 714-721 (2021). (ISSN: 2582-7898) (Google Scholar). 

• Devakumar Joseph, Sindhuja Baskaran, Maduri Nagarajan, Sudha Sivasubramnian. Synthesis and 

characterization of silver nanoparticle from Couroupita guianensis leaf extract and its effect on clinical 

https://doi.org/10.22214/ijraset.2025.67685
https://doi.org/10.22214/ijraset.2025.67789
https://ijnrd.org/papers/IJNRD2404228.pdf


 

 

pathogens. Asian J Pharm Clin Res, 13, (10): 117-121 (2020). (Scopus, Google Scholar, Elsevier Products 

(EMBASE & EBSCO), Index Copernicus) (10.22159/ajpcr.2020.v13i10.38859). 

• Mynumathi  Maragatham,  Devakumar  Joseph.  Larvicidal  evaluation  of  aged  and  fresh  leaf extract 

of Solanum lycopersicum esculentum. International Journal of Mosquito Research, 6(6):57-60 (2019). 

• Sindhuja B, Rengaramanujam J, Sudha S S, Devakumar J. In vitro antibacterial and cytotoxicity 

evaluation of Aloe vera associated Endophytic fungi. International Journal of Pharmacy and Biological 

Sciences. 9 (3): 750-757 (2019). 

• Kavitha V, Manonmani G, Devakumar J. Antimicrobial efficacy of fresh and dried banana peel extracts: 

An in vitro study. Drug Invention Today. 11 (5):1237 -1240 ( 2019). (IF- 0.897). (Scopus indexed, UGC 

approved). 

• Mynumathi Murugesan, Kiruthika Balasubramani, Devakumar Joseph. Phytochemical, Antioxidant and 

Antimicrobial analysis of Solanum lycopersicum esculentum leaf extract. International Journal of 

Pharmacy and Biological Sciences. 8 (4): 1147-1152 (2018). (UGC approved). 

• Keerthana V, Devakumar J, Sudha S.S. Qualitative analysis of phytochemicals, antibacterial activity, and 

mycelial growth inhibition of three different plants. Drug Invention Today. 10 (S1):2713-2018 (2018). (IF- 

0.897). (Scopus indexed, UGC approved). 

• Rangasamy Dhanabalan, Subbu Balachandar, Joseph Devakumar. In vitro antifungal activity of 

Pterocarpus marsupium used among tribal communities of Western Ghats, Coimbatore, Tamil Nadu. 

Journal of Pharmacy Research, 12 (5) : 697-701 (2018). (IF- 0.789). (Scopus indexed, UGC approved). 

• Rangasamy Dhanabalan, Subbu Balachandar, Joseph Devakumar, Babyraj Sreeraj, Jayasanker Nambiar 

Chandni. In vivo antiplasmodial activity of medicinal plants used in pyrexia among ethnic communities of 

Western Ghats, Coimbatore, Tamil Nadu. Journal of Pharmacy Research, 12 (4) : 541-553 (2018). (IF- 

0.789). (Scopus indexed, UGC approved). 

• Devakumar. J, Sudha S.S. In vivo antiplasmodial evaluation of Syzygium jambos L.Alston by four day 

suppressive test. Drug Invention Today, 9(2): 19-23 (2017). (IF- 0.897). (Scopus indexed, UGC approved). 

Keerthana veeramani, Devakumar Joseph and Sudha sivasubramaniam. Inhibition of fungal mycelial 

growth and spore germination by Couroupita guianensis leaf extracts and its preliminary phytochemical 

analysis. Indian Journal of Applied Microbiology, 20(1): 21-30 (2017). (UGC indexed). 

• Devakumar. J, Sudha S.S. In vitro Phytochemical, Antioxidant and Cytotoxic evaluation of Syzygium 

jambos L. (Alston). Journal of Pharmacy Research,11(3): 235-238 (2017). (IF- 0.789). (Scopus indexed, 

UGC approved). 

• Devakumar.J, Keerthana.V, Sudha.S.S. Identification of bioactive compounds by GC-MS analysis of 

Syzygium jambos (L) collected from Western Ghats region Coimbatore, Tamil Nadu.  Asian J Pharm Clin 

Res, 10(1):, 364-369 (2017). IF- 0.48). (Scopus indexed, UGC approved). 

https://doi.org/10.22159/ajpcr.2020.v13i10.38859


 

 

• Devakumar.J, Sudha.S.S, Keerthana.V, Anitha.S and Ezhilarasi.R. A study on quantification of 

phytoconstituents and in vitro antifungal activity of S.cumini and S.jambos leaf extracts .WJPPS, 5(1):  

1514-1526 (2015). 

• Rangasamy Dhanabalan, Muthusamy Palaniswamy and Joseph Devakumar. In vitro antifungal activity of 

four folklore medicinal plants used among tribal community of Western Ghats, Coimbatore, Tamil Nadu. 

Journal of pharmacy research, 8(3); 416-419 (2014). (IF- 2.6). (Scopus indexed, UGC approved). 

• Rangasamy Dhanabalan, Muthusamy Palaniswamy and Joseph Devakumar. A Study of Total Phenolic 

Content of Tylophora indica senescent leaf extracts and it’s Correlation with in vitro DPPH scavenging 

activity. Journal of pharmacy research, 8(4); 448-451 (2014). (IF- 2.6). (Scopus indexed, UGC approved). 

• Rangasamy Dhanabalan, Muthusamy Palaniswamy and Joseph Devakumar. Total polyphenol and 

flavonoid content of Syzygium jambos (L) Alston leaf extracts ant its in vitro DPPH radical scavenging 

activity. Journal of pharmacy research, 8(4); 493-496 (2014). (IF- 2.6). (Scopus indexed, UGC approved). 

• Rangasamy Dhanabalan, Muthusamy Palaniswamy and Joseph Devakumar. In vivo antiplasmodial 

activity of four folklore medicinal plants used among tribal communities of western Ghats, Coimbatore, 

Tamil Nadu. Journal of pharmacy research,  8 (6); 751 – 759 (2014). (IF- 2.6). (Scopus indexed, UGC 

approved). 

• Rangasamy Dhanabalan, Muthusamy Palaniswamy and Joseph Devakumar. In vitro cytotoxicity and 

anticancer activity of four folklore medicinal plants used among tribal communities of Western Ghats, 

Coimbatore, Tamil Nadu. Drug Invention Today,  6(2), 88-95 (2014). (IF- 1.42). (Scopus indexed, UGC 

approved). 

• Devakumar Joseph, Madhanraj Pickirisamy. A study of Phytochemical, antioxidant and antibacterial 

activity of methanolic leaf extract of Achyranthes aspera. South Asian Journal of Biological Sciences 5(4): 

1-5 (2015). 

• Devakumar.J and Sudha.S.S. In vitro evaluation of phytochemical, antioxidant and antibacterial activity 

of Argemone mexicana leaf extract. SIRJ-MBT, Volume 1 Issue 4,;7-14 (2014). 

• Thirumangai, S.S.Sudha, R.Karthic, J.Devakumar. In vitro evaluation of silver nanoparticle synthesized 

from actinomycetes isolated from Noyal river basin. SIRJ-MBT, Vol.2(6);7-15 (2015).   

Books/ Book Chapters Publication 

 

1. Rithanya. S and Devakumar. J. 2024. Bioprospecting and Biodiversity Conservation. Current Research 

on Bioprospecting and its Applications (Vol. II) : 279-287. Dr. N.G.P. Arts and Science College, 

Coimbatore-48, Tamil Nadu. SBN: 978-81-980173-4-5.  

2. Sivasangeeth V, Kaviya Prabha E, Sangavi T, Prakash M, Vishmitha M, Priyadharshini G P and 



 

 

Devakumar J. 2024. Host-Microbe interaction. Research in Microbiology, 11: 109-134. AkiNik 

Publications. ISBN: 978-93-6135-981-1. 

3. B.Sindhuja, J.Rengaramanujam and J. Devakumar. 2021. Pharmacological Benefits of Eleutherococcus 

senticosus. Advances in Pharmaceutical Sciences 1(1): 58-66. JPS Scientific Publication India. (ISBN: 

978-81-951323-7-9)”.  

4. B.Sindhuja, J.Rengaramanujam and J. Devakumar. 2021. Therapeutic Applications of Achillea 

millefolium. Therapeutic Applications of Potential Herbs, 1(1): 144-149. JPS Scientific Publication India. 

(ISBN: 978-81-951323-2-4). 

5. Devakumar Joseph and Sudha Sivasubramanian. 2021. General Properties and Pharmacological benefits 

of Syzygium jambos. Advances in Pharmaceutical Sciences, 1(1): 77-83. JPS Scientific Publication India. 

(ISBN: 978-81-951323-7-9)”. 

6. Nivedha and J. Devakumar. 2020. Monoclonal Antibodies. Compendium of "Research insights of life 

Science Students" 2(1): 177-178. JPS Scientific Publication India. (ISBN - 978-81-947154-5-0). 

7. Nivedha and J. Devakumar. 2021. Bioluminescence. Compendium of “RESEARCH INSIGHTS OF 

LIFE SCIENCE STUDENTS. 3(443):1250-1252. (ISBN: 978-93-91342-27-2). 

Conference Proceedings 

❖ Devakumar J. Development of Anti-Fungal Spray using Shewanella oneidensis MR-1 STRAIN, 

International Conference on Innovations in Computing and Biosciences, Department of Computer Science, 

Biochemistry, Microbiology & Mathematics in collaboration with Quest International University, 1:79. 

978-93-5635-850-8.  

❖ Devakumar J. Extraction of betacyanin from Gomphrena globosa flowers and evaluation as a 

pH Indicator, XVIII Louis Pasteur National Seminar on Alternative Medicine for Combating 

Infectious Diseases (AMCID – 2025), Department of Microbiology, Dr. N.G.P. Arts and 

Science College, Coimbatore, published by Dr. N.G.P. Arts and Science College, 1:18. 978-81-

980173-3-8. 

❖ Kaviya Prabha.E, Devakumar J. A REVIEW OF ANTIMICROBIAL ACTIVITIES OF LEUCAS 

ASPERA. XVI Louis Pasteur International Symposium, Novel Diagnostic And Drug Development 

Strategies for Infectious Diseases (NDID- 2024), Department of Microbiology, Dr. N.G.P. Arts 

and Science College, Coimbatore, published by Dr. N.G.P. Arts and Science College, 1:63. 

978-81-969836-7-3.  



 

 

❖ Praveena. R and J. Devakumar. Antimicrobial Resistance in Escherichia coli, Klebsiella spp, 

Candida spp of microbes from urinary tract infections. XVI Louis Pasteur International 

Symposium, Novel Diagnostic And Drug Development Strategies for Infectious Diseases (NDID- 

2024), Department of Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, 

published by Dr. N.G.P. Arts and Science College, 1:63. 978-81-969836-7-3.  

❖ Devakumar J. Isolation and Molecular Characterization of Pectinase Producing Bacteria from 

Decayed Orange. XVI Louis Pasteur International Symposium, Novel Diagnostic And Drug 

Development Strategies for Infectious Diseases (NDID- 2024), Department of Microbiology, 

Dr. N.G.P. Arts and Science College, Coimbatore, published by Dr. N.G.P. Arts and Science 

College, 1:63. 978-81-969836-7-3.  

❖ Sangavi T and Devakumar J. A Review of Natural Preservatives to enhance the shelf life of food 

product. XVI Louis Pasteur International Symposium, Novel Diagnostic And Drug Development 

Strategies for Infectious Diseases (NDID- 2024), Department of Microbiology, Dr. N.G.P. Arts 

and Science College, Coimbatore, published by Dr. N.G.P. Arts and Science College, 1:63. 

978-81-969836-7-3. 

❖ Devakumar J. Plastic Degradation by using Microbes. XVI Louis Pasteur International 

Symposium, Novel Diagnostic And Drug Development Strategies for Infectious Diseases (NDID- 

2024), Department of Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, 

published by Dr. N.G.P. Arts and Science College, 1:74. 978-81-969836-7-3.  

❖ Manobala D, Preethi B, Rithanya S, Devakumar J. Analysing the efficacy of plant growth promoting 

bacteria in hydroponics using glycine max plant. XVI Louis Pasteur International Symposium, Novel 

Diagnostic And Drug Development Strategies for Infectious Diseases (NDID- 2024), 

Department of Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, published 

by Dr. N.G.P. Arts and Science College, 1:63. 978-81-969836-7-3. 

❖ Akalya S and Devakumar J. Bioprospecting of Plants and Microbes. XVI Louis Pasteur 

International Symposium, Novel Diagnostic And Drug Development Strategies for Infectious 

Diseases (NDID- 2024), Department of Microbiology, Dr. N.G.P. Arts and Science College, 

Coimbatore, published by Dr. N.G.P. Arts and Science College, 1:63. 978-81-969836-7-3. 

❖ Gobala Krishnan A, Sri Gangadharan K and J.Devakumar. Bioprospecting for microbial endophytes 

and their natural product. XVI Louis Pasteur International Symposium, Novel Diagnostic And 

Drug Development Strategies for Infectious Diseases (NDID- 2024), Department of 

Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, published by Dr. N.G.P. 

Arts and Science College, 1:63. 978-81-969836-7-3. 



 

 

❖ Devakumar J. Microbial Degradation of Plastics. XIV Louis Pasteur International Symposium, 

Role of Multidisciplinary Research in Microbiology for Sustainable Development (RMSD -

2023), Department of Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, 

published by Dr. N.G.P. Arts and Science College, 1:20. 978-81-962322-5-2.  

❖ Devakumar J. Formulation of fungal media from agriculture waste (groundnut shell). XIV Louis 

Pasteur International Symposium, Role of Multidisciplinary Research in Microbiology for 

Sustainable Development (RMSD -2023), Department of Microbiology, Dr. N.G.P. Arts and 

Science College, Coimbatore, published by Dr. N.G.P. Arts and Science College, 1:42. 978-81-

962322-5-2.  

❖ Devakumar J. Wound Healing Cream Preparation using Silver Nanoparticle from B. Cereus & 

Aloe vera Extract. XIV Louis Pasteur International Symposium, Role of Multidisciplinary 

Research in Microbiology for Sustainable Development (RMSD -2023), Department of 

Microbiology, Dr. N.G.P. Arts and Science College, Coimbatore, published by Dr. N.G.P. 

Arts and Science College, 1:82. 978-81-962322-5-2. 

 

Presentation in Conference  

 

❖ In vitro phytochemical, Antioxidant and Antimicrobial properties of Sargassum vulgare collected 

Kanyakumari costal region, International conference on Microbiological Research for Health and Well- 

Being (ICMRHW-2026), Department of Microbiology, Periyar University, Salem in Association with 

Microbiologist Society, India, Maharastra and Manipal University College Malaysia, 29th to 30th Jan 2026. 

❖ Role of Microbial Metabolites in the Discovery of New Antibiotics, National conference on 

Bioprospecting of Natural Resources for the betterment of Society(BNRBS,25), Department of 

Microbiology, Bharathidasan College of Arts and Science, Erode, on 8th August 2025.  

❖ Application of AI in conservation, Application of AI in conservation and identification of the organisms, 

department of Zoology, Sri Sarada College for Women, Salem on 11-Dec-2024.  

❖ Production of Biofuel from Microalgae – An alternative Resource , International conference on Algae: 

Food, Feed, Fuels and fine Chemicals-ICA-F-23, National Repository for Microalgae and Cyanobacteria 

(NRMC)- Fresh water and Marine Divisions and Department of Microbiology, Bharathidasn University, 

Tiruchirappalli, 6th  to 8th  Sep-2023.  



 

 

❖ Microplastics-an invisible threats to life forms, International Conference on Recent Innovations in 

Health & Biological Science (ICRIHBS2023), PSG College of Arts and Science, Coimbatore, 14th & 15th 

July -2023).  

❖ Bioremediation of heavy metals in Aquatic ecosystem by microbial consortium with Eichhornia 

crasspies extract, VIX Louis Pasteur International Symposium Role of Multidisciplinary Research in 

Microbiology for Sustainable Development (RMSD-2023), Dr. N.G.P. Arts and Science College, 

Coimbatore, March 9-10, 2023. 

❖ In silico evaluation of Ajmaline from Syzygium jambos as inhibitor of Plasmodium falciparum 

Lactate Dehydrogenase Enzyme, DBT and SERB sponsored National conference of 16th   IAAM- 

Human Microbiome in Personal Medicine- Bridging Humans and Microbes for Future Sustainability, JSS 

Academy of Higher Education and Research, Mysuru, 27th & 28th Sep- 2018.  

❖ In silico evaluation of antimalarial agent from Syzygium jambos as inhibitors of Plasmodium 

falciparum Lactate Dehydrogenase (PfLDH) Enzyme, SERB, DRDO, INSA and TNSCST sponsored 

10th NABS National conference on Recent Trends in Life Sciences: Research, Practices and Application 

for Sustainable Development, Bharathiar University, Coimbatore, 07th & 08th Sep.- 2017.  

❖ In vivo early malarial parasite suppression activity of Syzygium jambos from Western Ghats region, 

Coimbatore, DBT and ICMR sponsored National conference of 14th IAAM- Transitional and 

Translational Scenarios in Biological Science, Dr.N.G.P.Arts and Science College, Coimbatore, 09th & 10th 

Sep-2016. 

❖ GC-MS analysis of phytoconstituents present in aqueous leaf extract of Szyzgium jambos, DBT 

Sponsored National Seminar on Production and application of microbial products in diverse 

sectors(PAMPDS-2016), Selvama arts and Science College, Namakkal, 6th& 7thApril 2016. 

❖ Extraction and Isolation of Alkaloid from S.jambos and its antipyretic activity in in vivo mice model, 

MARINA 2015, Dr. N.G.P. Arts and Science College, Coimbatore, India, 28th &29th Dec 2015.  

❖ Extraction and Isolation of Alkaloid from S.jambos and its antifungal activity, National conference of 

13th IAAM Sustainability, Challenges and Advances in Biological Sciences, Muthayammal College of 

Arts and Science, Rasipuram, Namakkal, 18th & 19th Dec 2015. 

❖ In vitro antibacterial activity of alkaloid isolated from S.jambos, National conference on Role of 

Biopharmaceuticals in Achieving Health by 2020, Dr. N.G.P. Arts and Science College, Coimbatore, 

India, 10th &11th July   2015.  

 

 



 

 

Participation in Conference/Seminar 

 

❖ TNSCST sponsored two days national conference on Prbiotics, Prebiotics,Postbiotics and Biofortification: 

The future of Human Health and Nutrition, Department of Biotechnology PSGR Krishnammal College for 

Women, Coimbatore on 12-Dec-2024 to 13-Dec - 2024. 

❖ DBT-CTEP sponsored two day International Conclave on Anti-Microbial Resistance, Centre of Excellence 

in Life Science, PSGR Krishnammal College for Women, Coimbatore, 4-Mar-2024 to 5-Mar- 2024. 

❖ International conference on Indian Rural Public Health and Non-Communicable Disease, KMCH Research 

Foundation, 6-Apl- 2019.  

❖ National level conference on Drug Discovery from Medicinal and Aromatic Plants (DDMAP-20017),  

Karpagam University, Coimbatore (2-Feb to 3-Feb-2017).  

❖ Poster presentation r- DNA TECHNOLOGY, Meenaakshi Ramasamy College of arts & science, 

Thathanur.  

❖ National level seminar on FUTURE PROSPECTS IN BIOLOGICAL RESEARCH, St. Joseph College of 

arts &science, Cuddalore. 

❖ National level seminar on THE CHALLENGES AND PERSPECTIVE IN BIOTECHNOLGY, C.N. Govt. 

Arts College, Erode. 

Participation in Faculty Development Programme 
 

 

• FDP on Mainstreaming Indain Knowledge System (IKS) in Higher Education, Amity 

Institute of Biotechnology, Chhattisgarh, 16.06.2025 to 22.06.2025.  

• FDP on Molecular Docking and Green Toxicology(MDGT,25) Iyarvi Research Centre for 

Bioinformatics(IRCB), 5th, 6th, &9th, June 2025.   

• FDP on Emerging Technologies in Bioprospecting for Health & Environment: 

Opportunities &Challenges, Departments of Biotechnology, Microbiology, Biochemistry and 

Nutrition & Dietetics, Vivekananda Arts and Science College for Women, Sankagiri from 

21.02.2025 to 27.02.2025. 

• FDP on Embracing Local Ecological Management and Environmental Norms through the 

Teachings of Sustainability via Pancha Bhoota and Indian Knowledge 

Systems(ELEMENTS-2024), Department of Microbiology, Rathinam of Arts and Science, 

Coimbatore under DBT Star College Scheme from 17.10.2024 to 23.10.2024. 

• FDP on Be A Branded Teacher in the Digital Era organized by Shree Venkateshwara Arts and 

Science College associated with Department of Sociology, Bharathiar University Coimbatore 

from 15.12.23 to 21.12.2023. 



 

 

• DST Sponsored FDP on Entrepreneurship at AMRITA, Coimbatore, Tamilnadu, from July- 

17th to 29th, 2023. 

• FDP on Outcome Based Education at Dr.N.G.P. Arts and Science College, Coimbatore, 

Tamilnadu, from June- 17th to 21st, 2023. 

• FDP on “Quality Measures in Higher Education” at Dr.N.G.P. Arts and Science College, 

Coimbatore, Tamilnadu, from 3-Dec-18to 9-Dec-18. 
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The present study discloses a sustainable, biodegradable food packaging film formulated from chitosan extracted from Agaricus bisporus mushrooms and gum from 
Moringa oleifera. Chitosan is isolated via alkaline deproteinization, acid treatment, and deacetylation, yielding a high-purity, no allergic biopolymer. Moringa gum, 
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reduces moisture loss and microbial spoilage, thereby extending the shelf life of perishable foods. It is fully biodegradable and decomposes within 28 days in the soil. 
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provides a scalable, non-toxic, and renewable approach to active food packaging, aligning with circular economy and environmental sustainability goals. 
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Isolation and Identification of bacteria causing enteric illness is a significant step in the diagnosis of intestinal disorders and the identification of other bacteria. The 

identification is vital for antibacterial susceptibility testing for appropriate evaluation with narrow antibiotics. Various biochemical tests are used in identification, 

among which methyl red, citrate utilization and carbohydrate fermentation tests are one among it for detection of acid or alkali end products. Methyl Red, Bromothymol 
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ABSTRACT 

Plastic straws are a popular item used every day, but they have created serious pollution and health risks due to not being b 

iodegradable. To minimize plastic waste and enhance hygiene, many researchers are working on creating biodegradable 

antimicrobial drinking straws from edible plant extracts and food-grade polymer materials. Examples of plant extracts with 

bioactive (active against microbial growth) compounds consisting of phenolics, flavonoids, and curcumins include neem, turmeric, 

and ginger. These bioactive compounds are effective in preventing the growth of harmful microbes and thus providing a more 

sanitary drink. As for polymers used to manufacture biodegradable dr ink straws, common examples include starch and flour; they 

are biodegradable, non-toxic, and environmentally friendly. When edible plant extracts are added to these biodegradable polymers 

during the manufacturing process, more functional properties will be achieved by provid ing antimicrobial properties while 

continuing to provide the necessary strength and flexibility of a drinking straw. To identify the functional groups and bioactive 

compounds responsible for their antimicrobial activity, analytical (scientific) tests using techniques such as FTIR and GC-MS will 

be used. In summary, biodegradable antimicrobial drinking straws, as described, provide an attractive and environmentally 

friendly alternative to the traditional plastic straw. 

Keywords: 

food grade polymer, bioactive compounds, Biodegradable Antimicrobial straw, Plant extract, Antimicrobial activity. 
 

I. INTRODUCTION 

The issue of plastic pollution is now one of the largest and most important global environmental issues due to our over-reliance on 

non- biodegradable materials in our daily living. Single-use plastic drinking straws are; therefore, widely used in homes, restaurants 

and the beverage industry as they are convenient and inexpensive to produce. These plastic straws are made from petroleum-based 

polymers, such as polypropylene and polystyrene, which do not break down naturally and can remain in nature for many years 

after they have been discarded. This large volume of plastic waste is distributed through land and water environments contributing 

to soil and water pollution and posing a danger to the health of humans and the stability of ecosystems. To that end, the use of 

sustainable alternatives must be an important focus for reducing environmental harm and enhancing ecological safety (Geyer et al., 

2017). 

Biodegradable products can decompose into harmless substances such as carbon dioxide, water, and biomass through the action of 

microorganisms. Therefore, with increases in consciousness regarding the necessity of biodegradable alternatives to synthetic 

plastics both biodegradable materials derived from the renewable resources of nature are receiving much attention as providing 

practical answers for solving plastic waste issues. Biodegradable natural polymers such as starch, cellulose and flour-based 

materials are viewed as viable alternatives to synthetic polymers for manufacturing straws because they are biodegradable and 

non-toxic. Yet, due to the moisture associated with their intended uses or the fact that they could potentially sit in storage, 

biodegradable materials may experience microbial contamination, thus requiring the additional incorporation of antimicrobial 

properties to give the straws sufficient levels of hygiene and product safety (Siracusa et al., 2018) 

. 

Plant extracts from nature provide an important resource for the development of new types of antimicrobial substances. The 

biochemical compounds that come from the various types of plants such as phytochemicals and others have a wide range of 

antimicrobial and antioxidant activity. Some examples of medicinal herbs that have been found to have therapeutic and 

antimicrobial activity include neem ( Azadirachta indica), turmeric (Curcuma longa), and ginger (Zingiber officinale). Plant-

derived bioactive constituents including azadirachtin, curcumin, gingerol, and shogaol, inhibit microbial growth by disrupting 

cellular processes and/or disrupting metabolic processes. The incorporation of plant extracts into biodegradable polymer matrices 

will achieve great antimicrobial efficiency while being compatible with the environment (Burt, 2004) 

Biodegradable antimicrobial straws made from food-grade polymers are essential in the development process for use as food contact 

materials. In order to meet the criteria of biodegradable, readily available, and film-forming, the following raw materials are often 

utilized: starch, wheat flour, tapioca flour, gelatin and cellulose. In particular, starch-based polymers are the most commonly used 

material due to their affordability and renewability. Pure starches can be very brittle; therefore, plasticizers (such as glycerol) are 

added to the starch-based polymers to increase flexibility and strength. Additionally, incorporating natural antimicrobial extracts 

from plants into food-grade polymers leads to the creation of composite materials that demonstrate enhanced microbial resistance 

while also being environmentally responsible (Avérous & Pollet, 2012). 
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Abstract : Fast expansion in fabric production pumps vast amounts of coloured waste water into nature, bringing harm to 

ecosystems and people. Because synthetic colouring agents resist breakdown and persist in streams, they threaten sea life while 

pushing science toward better cleanup ways. Lately, researchers have turned to organic leftovers not as trash but as natural 

cleaning tools because they work well without hurting Earth. From among these discarded resources, shells left behind after 

eating crabs stand out; their mix of chitin, chitosan, chalk-like minerals, and active compounds makes them surprisingly good 

at pulling colorants from polluted flows. From discarded crab shells, researchers made a natural filter using chitosan to clean 

coloured wastewater. After gathering shells from fish markets, they removed proteins, minerals, and acetyl parts steps that 

improved its cleaning power. This filtered material was then tested on real fabric dye runoff, adjusting one factor at a time 

during trials. Effectiveness depended heavily on how long it sat, how much chitosan was used, acidity levels, and starting 

colour strength. Its cleaning ability comes from chemical handholds nitrogen and oxygen bits that pull dye out by clinging 

tightly via charge links, weak bonds, or sticking flat onto surfaces. Tests showed dyes were removed effectively, thanks to 

methods like HPLC revealing much lower dye levels post-treatment. Instead of guessing, scientists measured safety living 

organisms reacted less badly to cleaned water than raw waste, proof of safer output. Crab shells turned into filters managed to 

clean textile runoff well, while also being low cost and kinder to nature. Efficiency came without heavy expense, showing 

promise where both ecology and budget matter. From discarded crab shells comes something useful chitosan that pulls dyes 

out of water. Instead of piling up waste, turning it into cleaning material makes sense. One minute they’re trash, next they trap 

pollutants. These sea-sourced filters might just shift how factories handle dirty runoff. Think crustacean leftovers working as 

environmental helpers. Research shows old shells can play a role in cleaner processes. Not magic, just smarter reuse. What sits 

on shore could clean inland streams. Using ocean scraps fits into larger efforts to cut harm from industry output. A different 

path opens when garbage becomes part of the solution. 
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INTRODUCTION 

 

Heavy industry growth has brought growing harm to water sources across cities and towns. Instead of shrinking, the problem 

grows especially where cloth manufacturing runs at full scale. Dye baths, print runs, rinses, and fabric treatments pull in vast 

amounts of liquid along with lab made compounds, leaving behind deeply tinted runoff. This leftover water carries stubborn 

pigments, metal traces, cleaning agents, extra minerals, and helper substances that refuse to break down when released into 

rivers or soil. 

Bright colours in fabric factories come from man made dyes built to last under sun, rain, or tiny living things. These stubborn 

substances slip out in waste streams, dimming sunlight underwater, slowing plant growth, cutting oxygen supply. Tints show 

up clearly even when extremely faint, harming how natural waters look while threatening fish and people with harmful changes 

inside cells, possible illness. Cleaning cloth factory runoff thoroughly before release now matters deeply if making goods long 

term makes sense. 

Wastewater cleaning often uses old school ways like mixing chemicals, breaking down dyes with oxygen, pushing water 

through tiny filters, swapping ions, or trapping colour with treated charcoal. Even if those steps pull out much of the dye, they 

tend to cost a lot, need complicated setups, and leave behind messy byproducts like thick sludge full of chemicals. Because of 

these headaches, scientists have turned their eyes toward cheaper, greener, longer lasting fixes. Lately, methods powered by 

living things or plant-based traps made from raw natural stuff are drawing more curiosity. Using farm and ocean leftovers to 

clean dirty water is turning out to be effective, cheap, yet straightforward. From seafood plants come tons of sea-based scraps 

especially shells from crabs, shrimp, lobsters. When thrown away carelessly, those shells rot, stink, spread microbes. Yet inside 

crab waste hides useful natural materials: chitin, chitosan. These substances grab pollutants well, making cleanup possible. 

Using leftover crab shells to make biofilters turns trash into something useful while tackling two issues at once: garbage buildup 

and dirty water. Instead of relying on costly options like activated carbon, crushed shells transformed into chitosan offer a long-
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The Indian traditional system of medicine recognizes Wrightia tinctoria R.Br. (Apocyanaceae) as a 
biologically effective therapy for jaundice. They are of interest to the pharmaceutical industry because 
they are a wild medicinal plant with a wide range of function  and biological effects. Different organic 
solvents, including Petroleum ether, N-butanol, Carbinol, and Acetone, were employed for extracting 
phytocompounds. The extracted substances underwent phytochemical analysis, antibacterial testing, and 
compound characterization through techniques like GC-MS and FT-IR analysis. Among the four extracts, 
carbinol and  N Butanol extracted the highest number of phytoconstituents, The extracts were tested for 
antibacterial activity against E. coli, S. aureus, Pseudomonas, Klebsiella, and Enterobacter. Among these, 
Enterobacter sp exhibited the greatest sensitivity in Carbinol extract (15.33±0.58), while Klebsiella sp 
showed similar sensitivity levels in both carbinol and N- butanol extract. (14.67±0). FT-IR analysis 
identified several functional groups, including hydroxyl (O-H), aliphatic (C-H), alkene (C=C), and 
carbonyl (C-O) groups. The GC-MS analysis of the carbinol extract from Wrightia tinctori identified 28 
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Abstract: Targeting cancer receptor cell are help full for retain the substrate of vegetable, fruits and plant based phytochemical 
extraction can eliminated to enumerated over utilization of cancer cell and mitochondrial pathway could synthesis dead end 
receptor cells can intermediate apoptosis and protein synthesis, cellular regression channel membrane could promotes indicates 
loss of dead cell progression is used to utilizes synthetic and semisynthetic natural, biological agents occurrents for cancer cell 
receptors of healthy individual cell shood inhibit development of DNA cellular damages propounded to leading breast cancer, 
colon cancer, oncogenomic for tumor suspension genes are[DNA/RNA]repair the regulatory genes, mediation of cellular cyclic 
regeneration involved in cellular adhesion factor invasion of epigenetic DNA/RNA is directly involved in cellular modification 
and histone protein, DNA&RNA involved to micro and macro disintegration contributes to regulation of genetically modified 
cancer expressed to their cellular body can intimate further leads to development of cancer. 
The basal substrate of fruits and vegetables can incorporate with the presence of phytochemical compound is directly enables to 
prevent the cellular modification leads to development of cancer cells. Her phytochemical compound is effective for traditional 
medicinal system [TMS] and other are used in pharmaceutical medicinal development of cellular and acellular opportunities 
can incorporated to treat cancer cells and anticancer, antitherapeutic wound healing, anticancer-treatment for essential anti-
draggability of vitamin and minerals are naturally present on fruits and vegetables. Plants are containing differential 
phytochemical prevented anticancer activity prolonged to green-tea, reversion dry grapes, sunflower seeds, broccoli, cauliflower 
and vegetable like ginger, garlic, turmeric, tomato, Rosmarinus from rosemary plants and apigenin are partially utilized for 
anticancer proliferation substrate of phytochemical. 
Keywords: Anti-cancer treatment, anti-draggability, anti-therapeutic wound healing, chemotherapy, vegetables, fruits, 
traditional medicinal plant, phytochemical extraction, phytochemical compound.  
 

I.   INTRODUCTION 
Cancer in worldwide doctors and scientist are described to the overgrowth cellular disease shood targeted to withstand the 
proliferation cells due to malignant. Worldwide global health care noted the tolerance of dead rate through cancer cells are 
contributed to liver cancer, breast cancer, lung cancer, skin cancer, cervix uterine cancer, stomach cancer, brain tumor it causes into 
over 15to30%of annual death rate in all over states of INAID. Our government can support to lead traditional medicinal system and 
modern form of therapeutic multispecialty cancer curing centers are approved for treating the cancer cells before attenuated in and 
preclinical developed stage itself we can eradicate the cancer with the help of anti- cancer therapeutic treatment and traditional 
medicinal treatment system can eradicate over into development stage of cancer by the help of phytochemicals are highly reduces 
the cause of damage in our body. 
The year of 2018 & 2020 global level impact over developing countries in all 16.74Million people were identified to various 
different types of cancer where has been leads to over the 4th, development of stage can lead to operate the affected cancer part. 
Doctors and scientist, they were considering highly incorporates to traditional natural medicine treatment and modern form of 
diagnostic cancer centers immediately find out the procedure of treating cancer in a developed stage. But traditional medicine 
system can lead to giving for a particular target medicine cancer in a biological, phytochemical increase modern form. Treating in a 
particular part of over utilization of cellular treatment through highly incorporated medicinal plants and fruits, vegetables, belongs 
to phytochemical extraction process towards treatment of anti-cancer. TMS can reduces biological treatment to targeting in a 
particular sight for reduce the rate of biological, enzymatic phytochemical compound are extracted in medicinal plants. 
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Abstract: The healing properties of plants have been utilized by humans from ancient times to the present in order to combat 
infections and avert illnesses. Thespesia populnea is a member of the Malvaceae family and is located in coastal and tropical 
areas of India as well as in arid soil regions. The plant is versatile, with all its components, including roots, leaves, bark, stem, 
flower, and fruits, employed for their anti-microbial, anti-oxidant, anti-inflammatory, and anti-fertility attributes. The plant 
extracts are obtained using various solvents such as ethanol, methanol, water, and ethyl acetate to test their anti-microbial 
efficacy against urinary tract infections. Phytochemical analysis revealed the presence of alkaloids, terpenoids, and tannins. 
Keywords: Thespesia populnea, root, extracts, antimicrobial property, urinary tract infections 
 

I.   INTRODUCTION 
Plants serve as significant sources of anti-microbial agents utilized for research purposes and as medically beneficial plants 
applicable in traditional medicinal practices. Numerous screenings for medically beneficial therapeutic biomolecules have been 
conducted, and these bioactive components are recognized by the World Health Organization (WHO), highlighting the importance 
of medically beneficial plants. Thespesia populena has been utilized for extraction methods that promote safe and effective 
healthcare for a large number of individuals suffering from urinary tract infections (UTI) [parle et al. , 2006]. 
Thespesia populena and its therapeutic activity for UTI patients: This extraction technique is applicable to all types of plant body 
parts, including leaves, stems, bark, roots, wood, flowers, fruits, and seeds. Therefore, it is vital to consider the preferred forms; all 
parts address both traditional and modern health care systems, utilizing therapeutic agents effectively for healing. 
The leaves are primarily utilized for their anti-inflammatory effects and are involved in phytochemical investigations, extraction 
techniques, and indicators used for compounds such as lupeols, lupenone, gossypol, and beta-sitosterol. These extraction products 
are chiefly aimed at components that contribute to anti-inflammatory, anti-fertility, and beneficial effects for humans, while the fruit 
contains beta-sitosterol and ceryl alcohol, as well as a yellow pigment associated with Thespesia populena. 
Traditionally, the plant is utilized for its medicinal properties, demonstrating actions such as anti-fertility, antioxidant, purgative, and 
hepatoprotective effects in its bark, wood, leaves, flowers, and fruits, which can assist in treating ringworms, guinea worms, scabies, 
and Alzheimer’s disease for enhancing memory treatment. Antioxidant and hepatoprotective actions, along with wound healing 
activity, form the primary objectives of current studies investigating antibacterial, antimicrobial, and antifungal activities of leaf 
extracts, with whole plant samples collected from Tamil Nadu, India [Baron et al. , 1990]. 
Thespesia populena leaf: The leaves of Thespesia are heart-shaped, green, and generally range from 5 to 10 cm in length. They 
exhibit small scales on both surfaces and feature distinct yellow veins. The leaves are spirally arranged on the stem and possess 
stalks. Their texture is leathery, giving them a substantial feel. Chemically, the leaves contain beta-sitosterol, a plant sterol 
recognized for its nutritional and medicinal properties. This compound, alongside other plant sterols, contributes to the potential 
health advantages of the leaves. 
 

II.   BETA-SITOSTEROL'S ROLE IN UTI 
Anti-inflammatory: Beta-sitosterol may lessen inflammation and may assist in easing symptoms of UTI and encourage healing. 
Anti-inflammatory agents act in various manners to inhibit inflammation, which assists in regulating the rate of protein synthesis, 
diminishing lymphocyte proliferation, stabilizing the membranes of cells, and lysosomes, the organelles within cells that hold 
digestive enzymes, and enhancing pulmonary microcirculation. 
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Abstract: Human hair dandruff (HHD) from barber shop is a common unwanted scalp disorder that is prevalent to 
most human populations all over the world. Dandruff, a prevalent scalp condition, is often associated with microbial 
colonization on the scalp. Despite its common occurrence, the precise microorganisms responsible for dandruff 
formation remain unclear. This study aimed to isolate and characterize the microorganisms implicated in human hair 
dandruff through in vitro assays. The isolated strains were then subjected to various in vitro assays to elucidate their 
potential roles in dandruff pathogenesis. Through this comprehensive approach, we sought to deepen our understanding 
of the microbial composition and behavior associated with dandruff, providing valuable insights for developing targeted 
treatment strategies. This study was designed to isolate and characterize pathogens that are responsible for HHD as 
well as the evaluation of their biological control technique. Isolated bacteria were characterized by different 
biochemical tests and molecular identification methods. Here, Agar well diffusion methods were used to determine 
antibacterial activity against isolated bacteria. The isolated bacterial colonies were found to be Gram-positive, small, 
round-shaped, and purple. MALDI-TOF MS Test is done for the identification of microorganisms .In the antibacterial 
test, is done in Phyla nodiflora and Wrightia tinctoria identified zone of inhibition against the isolated bacteria. 
Moreover, from the plant oil extract phytochemical test is done. The present study would give a promising direction of 
identification and control of this pathogen biologically.  

Keywords: Biological Control, Human hair dandruff (from barber shop),Microorganisms, Molecular detection, Plant 
extracted oil. 

Introduction  

Human hair dandruff (HHD) is a common disorder of the skin that affects the scalp and creates an unfavorable condition 
for most of the people over the world.Dandruff can contribute to several causes, including dry skin, seborrhea 
dermatitis, inadequate washing or scrubbing, too often shampoos, scalp psoriasis, eczema, hair-care or yeast-like fungus 
sensitivity(Ranganathan,Mukhopadhyay ,2010).Bacteria are more critical than fungi to the formation of dandruff, 
mostly Staphylococcus and Propionibacteria.The dominant fungus (Malassezia species) displayed contrary roles in its 
contribution to the healthy scalp micro-�H�Q�Y�L�U�R�Q�P�H�Q�W���� �%�D�F�W�H�U�L�D�� �D�Q�G�� �I�X�Q�J�L�� �G�L�G�Q�¶�W�� �V�K�R�Z�� �D�� �F�O�R�V�H�� �D�V�V�R�F�L�D�W�L�R�Q�� �Z�L�W�K�� �H�D�F�K��
other, but the intramembers were tightly linked. Bacteria had a stronger relationship with the severity of dandruff than 
fungi (Ro,B.I.&Dawson,et.al.,2005). Staphylococcus aureus is gram-positive and round shaped bacteria which are a 
component of the firmicutes and normal body fluids, mostly seen in the nose, breathing tract and the skin-(Tong 
SYC,et.al.,2015).To address this global issue, plants are considered to be a good source of traditional medicine, as are 
both bioactive and new therapeutic compounds. The plants are known since ancient times and widely accepted as a 


