
|| Volume 3 || Issue 1 || January 2018 ||                  ISO 3297:2007 Certified                                       ISSN (Online) 2456-3293 

                                                                                    
  

 
 

                                                                     WWW.OAIJSE.COM                                                            15 

IN VITRO ANTICANCER ACTIVITY OF BIDENS BITERNATA (LOUR.) 

MERR. & SHERIFF – AN ETHNO MEDICINAL PLANT OF KERALA 

Pradeesh S.
 

Department of Botany, Christian College, Kattakada, Thiruvananthapuram - 695 572, Kerala. 

 pradeeshnair10@gmail.com 
------------------------------------------------------------------------------------------------------------ 

Abstract: Bidens biternata (Lour.) Merr. & Sheriff, belongs to the family Asteraceae, is an erect annual herb, up to 1 m 

height, a wide spread weed of cultivated areas. This plant is common, particularly in Western Ghats regions of Kerala 

state. It is used as a leafy vegetable by Paniya, Chetti, Kani and Kattunaayika tribes of Waynadu Districts in Kerala and 

also to cure hepatitis, cold, cough, dysentery, asthma etc. Phytochemical constituents are responsible for medicinal 

activity of ethno medicinal plant B. biternata. In the present study, crude methanol extract and isolated bioactive 

compound of B. biternata leaves was analyzed for its in vitro anticancer activity. The anticancer activity was evaluated by 

using different cell lines like L929, H9C2 and A375. In the MTT assay of crude methanol extract, the percentage of 

viability of the normal cell line L929 were found to be 64.2%, 53.2% and 49.1% when crude sample was applied in a 

concentration of 100 µg ml
-1

, 500 µg ml
-1

 and 1000 µg ml
-1

respectively. In quercetin the percentage of cell viability of 

L929 were found to be 51.04%, 47.28% and 36.27%. The percentage of cell viability of H9C2 cell line were found to be 

90.86%, 64.39% and 40.26%  and for isolated compound quercetin, 86.17%, 58.42% and 28.15%  for sample 

concentration 100 µg ml
-1

, 500 µg ml
-1

 and 1000 µg ml
-1

respectively. In the MTT assay of crude methanol extract, the 

percentage of viability of the A375 cell line were found to be 94.17%, 70.14% and 44.58% and isolated compound 

quercetin, 92.14%, 68.34% and 38.26%. The results revealed that the isolated compound quercetin (3, 3’, 4’, 5, 7-

pentahydroxy flavones) of B. biternata possessed high anticancer activity so could be used as an effective therapeutic 

agent against cancer disorders.  
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I INTRODUCTION 

Plant drugs have a long history in both traditional and 

modern societies as herbal remedies or crude drugs. A large 

number of new drugs derived from plant secondary 

metabolites have been applied in the treatment and/or 

prevention of cancer (Parkin et al., 2001). Herbal medicines 

in the treatment of cancer as complementary and alternative 

therapy are increasingly accepted with growing scientific 

evidences of biochemical and clinical traits. Some of the 

anticancer drugs discovered from herbal medicine have been 

used in clinical setting as conventional anticancer drugs 

(Parkin et al., 2001). Recently, research continuously focuses 

on clues from traditional knowledge of herbal medicines to 

develop new anticancer drugs as single pure compounds. On 

the other hand, standardized extracts or fractions with 

anticancer effects or with adjuvant therapy in cancer 

treatment coming from single or mixed herbs are also 

accepted in the forms of dietary supplements and botanical 

drug products (Yibin et al., 2010). Significant progress has 

been made in cancer chemotherapy, a considerable portion of 

which can be attributed to plant-derived drugs (Conforti et 

al., 2008). Drug discovery from plants still provides 

important new drug leads, many of which are approved or 

undergo trials for clinical uses against cancer, malaria, 

Alzheimer disease, HIV/AIDS, pulmonary pathologies and 

other diseases (Conforti et al., 2008). The synthetic 

anticancer remedies are still beyond the reach of common 

man because of cost factor. Herbal medicines have a vital 

role in the prevention and treatment of cancer since medicinal 

herbs are commonly available and comparatively economical 

(Sundaram et al., 2011).  

The potential of using the natural products as 

anticancer drugs was recognized in 1950’s by U.S Natural 
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Cancer Institute (NCI), Since 1950 major contributions have 

taken for the discovery of naturally occurring anticancer 

drugs (Cragg and Newman, 2005). Towards the end of the 

20th century, plant based products, nutraceuticals and food 

supplements comprising the complementary and alternative 

therapies have attained a big share in the drug market in the 

developed countries. Medicinal plants through systematic 

screening programs possess an important position in the drug 

discovery and many modern drugs have their origin in 

traditional medicine of different cultures. Hence, despite the 

advantages of the synthetic and combinatorial chemistry as 

well as molecular modeling, medicinal plants remain an 

important source of new drugs, new drug leads and new 

chemical entities especially in cancer prevention (Newman et 

al., 2003). Nearly 877 new chemical entities (NCEs) were 

introduced and among them half (49%) were natural 

products, semi-synthetic natural products, semisynthetic 

natural products analogues or synthetic compounds based on 

natural products. There was a considerable scientific 

discovery of new anticancer agents and reports from natural 

products (Kasahara and Hemini, 1998).  

Natural products derived from plants offer a new 

source of bioactive molecules that may have a great impact 

on infectious diseases and overall human health (Conner, 

1993). Screening of various bioactive compounds from plants 

leads to the discovery of new medicinal drugs which have 

efficient protection and treatment roles against various 

diseases (Kumar et al., 2004). Medicinal plants were 

subjected to various processes and admistered to the patient’s 

as drugs. Recently ethno medicinal studies received much 

attention as it brings to light numerous known and unknown 

virtues of plant origin (Sumeet et al., 2012). Bidens biternata 

is used as a leafy vegetable by Paniya, Chetti, Kani and 

Kattunaayika tribes of Waynadu Districts in Kerala and also 

to cure hepatitis, cold, cough, dysentery, asthma etc. Many 

medicinal uses like antidiabetic, antiallergic, antipyretic, 

antihepatic activities of this plant have been reported by 

Pradeesh et al. (2012-2017).Though the plant and its extracts 

have been extensively used in the tribal medicine, 

information from organized search of published literature 

does not provide evidences for the anticancer potentiality of 

B. biternata. So the present study aimed to analyse the in 

vitro anticancer activity of crude methanolic extract and 

isolated bioactive compound from leaves of B. biternata 

using different cell lines like L929, H9C2 and A375.  

II MATERIALS AND METHODS 

Collection and Preparation of Sample  

B. biternata leaves were collected fresh from Western 

Ghats of Kerala, shade dried, ground well using mechanical 

blender to fine powder and transferred to airtight containers 

for further analyses. Experiments were done in triplicate, 

graph pad Instat DTCG was employed followed by IC50 

values for the calculation and comparison.  

Extraction from Plant Parts 

The fine powder was used for extraction by using 

solvents like methanol. Fifty grams of sample powder kept 

into the soxhlet apparatus for distillation. Methanol (300 ml) 

was taken in the round bottom flask. The apparatus was kept 

over heating mantle and heated for 8 hours at 70°C. After 

completing the process, extract was collected in beaker and 

was kept in oven at 37°C-40°C. The crude concentrated 

extract was again weighed and used for further analysis.  

The crude methanolic leaf extract was used for the 

isolation of bioactive compound from B. biternata. The 

anticancer activity was analyzed in vitro initially with crude 

methanolic extract of B. biternata leaves and later with 

isolated compound. Column chromatography and Thin Layer 

Chromatography (TLC) were used for separation of 

compounds followed by UV, IR, mass and NMR 

spectroscopic analysis, for the characterization of 

phytochemical from methanolic leaf extract of B. biternata. 

Anticancer activity of crude methanol extract and isolated 

compound of B. biternata leaves was tested using different 

cell lines. 

In vitro  Anticancer properties in methanol extract and isolated 

compound of B.  biternata leaves 

L929 (normal fibroblast cell line), H9C2 

(cardiomyoblast cell line) and A375 (human malignant 

melanoma) cell lines were purchased from NCCS Pune, were 

maintained in Dulbecco’s modified eagle’s media and grown 

to confluency at 37°C and 5% CO2 in a humidified 

atmosphere in a CO2 incubator. The cells were trypsinized 

(500 µl of 0.025% Trypsin in PBS/EDTA solution) for 2 

minutes and passaged to T flasks in complete aseptic 

conditions and incubated. 100 µg, 500 µg and 1000 µg of 

sample from a stock concentration of 100 mg/ml was added 

to 80% confluent and incubated for 24 hours. The anti-

proliferative effects of B. biternata crude methanolic extract 

and isolated compound was determined by MTT cell viability 

assay.  

MTT Cell viability assay 

            MTT assay is a colorimetric assay that measures the 

reduction of yellow 3-(4, 5dimethythiazol-2-yl)-2, 5-diphenyl 

tetrazolium bromide (MTT) by mitochondrial succinate 

dehydrogenase as per the methodology of Arung et al. 

(2009). The MTT enters the cells and passes into the 

mitochondria where it is reduced to an insoluble, coloured 

(dark purple) formazan product. The cells are then solubilised 

with isopropanol and thereby released formazan. Since 

reduction of MTT can only occur in metabolically active 

cells, the level of activity is a measure of the viability of the 

cells.The cell culture suspension with methanol extract and 

isolated compound from B. biternata at concentration of 100 
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μg/ml, 500 μg/ml and 1000 μg/ml from a stock of 100 mg/ml, 

was washed with 1x PBS and then added with 200 µl MTT 

solution to the culture (MTT-5 mg/volume dissolved in PBS), 

followed by incubation for three hours at 37oC. Media was 

removed, washed with 1x PBS and 300 µl of DMSO was 

added. Incubated at room temperature for 30 minutes until the 

cell got lysed and colour was obtained. The solution was 

transferred to centrifuge tubes and centrifuged at top speed 

for two minutes to precipitate cell debris. OD was read at 540 

nm using DMSO as blank. Percentage viability was 

calculated using the formula 

Percentage cell viability = [OD of test/OD of control] x100 

III RESULTS AND DISCUSSION 

In vitro anticancer properties of methanolic extract of B. 

biternata and isolated compound, quercetin Cytotoxic 

effect of B.  biternata in normal cell line L929 

L929 is a normal fibroblast cell line. Doxorubicin is 

used as standard anticancer compound. In the MTT assay of 

crude methanol extract, the percentage of viability of the 

normal cell line L929 were found to be 64.2%, 53.2% and 

49.1% when crude sample was applied in a concentration of 

100 µg ml-1, 500 µg ml-1 and 1000 µg ml-1respectively (Fig 1 

and Plate 1). In quercetin the percentage of cell viability of 

L929 were found to be 51.04%, 47.28% and 36.27% for 

sample concentration 100 µg ml-1, 500 µg ml-1 and 1000 µg 

ml-1 respectively (“Fig. 1” and Plate 1). Increasing the 

concentration of the methanol extract/isolated compound 

quercetin of B. biternata, the viability of normal cell line 

L929 was decreased but not drastically. The methanol extract 

and isolated compound quercetin showed a concentration 

depended cytotoxic activity to L929 cells. The methanolic 

leaf extract and isolated compound, quercetin from B. 

biternata have very low cytotoxic activity compared to 

standard (doxorubicin) and Tecomaria capensis (100 µg- 

34.27%, 200 µg-38.05%) belongs to Bignoniaceae (Tamil et 

al., 2013). The IC50values for methanol extract and quercetin 

were compared to the standard (>100 µg/ml).  

Antiproliferative activity of methanolic extract and 

isolated compound, quercetin from B. biternata in H9C2 

and A375 cell lines 

The H9C2 cell line (Cardiomyoblast cell line) was 

established from embryonic BD1X rat (Rattus norvegicus) 

heart tissue. It exhibits myoblast morphology as well as 

possess many skeletal muscle properties. This cell line could 

be useful for studying the heart tissue of mammals and in a 

variety of specialized research related to molecular and 

cellular biology. H9C2 expresses the acetylcholine receptor 

and is useful in scientific research as a transfection host (Li et 

al., 2009). Doxorubicin is used as standard anticancer 

compound. In the MTT assay of crude methanol extract, the 

percentage of cell viability of H9C2 cell line were found to 

be 90.86%, 64.39% and 40.26% (IC50= 38 µg/ml) as shown 

in “Fig. 2” and Plate 2 and for isolated compound quercetin, 

86.17%, 58.42% and 28.15% (IC50= 35.4 µg/ml) for sample 

concentration 100 µg ml-1, 500 µg ml-1 and 1000 µg ml-

1respectively (“Fig. 2” and Plate 3).  

A375 cell line was used as a model of skin 

melanoma malignant cells. Melanoma is a skin cancer that 

arises from the malignant transformation of melanocytes. 

Epidemiological studies showed that the incidence of 

melanoma is increasing at a rate faster than that of any other 

cancers worldwide (Stratigos et al., 2007). Early stage 

melanomais confined to epidermis and is curable, 

metastasized melanoma has an unfavorable prognosis, where 

the overall survival for patients with metastatic melanoma 

ranges from 4.7 to 11 months, with a survival rate of 8.5 

months (Sun and Schuchter, 2001). This poor prognosis is 

due to the lack of effective treatment options (Atallah and 

Flaherty, 2005). 

In the MTT assay of crude methanol extract, the 

percentage of viability of the A375 cell line were found to be 

94.17%, 70.14% and 44.58% (IC50= 25.3 µg/ml) as given in 

“Fig. 3” and Plate 4 and isolated compound quercetin, 

92.14%, 68.34% and 38.26% (IC50= 20.9 µg/ml) for sample 

concentration 100 µg ml-1, 500 µg ml-1 and 1000 µg ml-1 

respectively (“Fig. 3” and Plate 5). The percentage cell 

viability of both H9C2 and A375 cell lines in isolated 

compound quercetin could be compared to standard drug 

(doxorubicin, IC50= 23.2 µg/ml). The result of the analysis of 

antiproliferative activity showed that high amount of activity 

in H9C2 cell lines compared to A375 cell line. 

IV CONCLUSION 

Quercetin reported to have anticarcinogenic activity 

against cancer cell types including, breast, leukemia, colon, 

ovary, squamous cell, endometrial and gastric cells. 

Quercetin exerts its antitumor effects through mechanisms 

such as apoptosis induction, anti-angiogenesis, prevention of 

cell metastasis and arrest of cell growth proliferation (Zhang 

et al., 2013).  

Quercetin, one of the flavonoids in fruits and 

vegetables reported to have powerful antioxidant activity 

(Tong-un et al., 2010). Quercetin is included in flavonoids 

present in plants that are used as foods. Quercetin act as 

antioxidants, scavenges oxygen radicals, inhibits xanthine 

oxidase and lipid peroxidation. It also inhibits oxidation of 

low density lipoprotein (LDL) cholesterol, probabily by 

inhibiting LDL oxidation itself, by protecting Vitamin-E in 

LDL from being oxidised or by regenerating oxidized 

Vitamin-E. It possessess useful pharmacological effects due 

to its strong antioxidant effects such as prevention of 

circulatory disease, antiinflammatory effects and anticancer 

effects (Rice-evans and Miller, 1998). The anticancer effects 
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of quercetin could be  associated with the mechanism that 

supressed mutations by eliminating free radicals as per 

Edenharder and Grunhage (2003). Quercetin belongs to the 

group of flavonoids that are largely effective as antioxidant, 

antiinflammatory, hepatoprotective and anticancer agents 

(Sharada et al., 2013).  

The isolated compound quercetin had more in vitro 

anticancer activities on various cell lines than crude 

methanolic extract of B. biternata.  

 

Figure 1 Cytotoxic effect of methanol extract and 

quercetin on L929 cell line 

 

Figure 2 Antiproliferative activities of methanolic extract 

and quercetin of Bidens biternata in H9C2 cell lines 

 
Figure 3 Antiproliferative activities of methanol extract 

and quercetin of Bidens biternata in A375 cell line 

 

Plate 1 Cytotoxic effect of methanol extract and quercetin 

on normal cell line L929      

a) Methanol extract 

A –100 µg ml-1 Sample, B –500 µg ml-1 Sample, C – 1000 

ml-1 Sample 

 

b) Quercetin 

   A –100 µg ml-1 Sample, B –500 µg ml-1 Sample, 

   C – 1000 ml-1 Sample 
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Plate 2 Antiproliferative activities of methanol extract in 

H9C2 cell line 

 

Plate 3 Antiproliferative activities of isolated compound 

quercetin in H9C2 cell line 

 
Plate 4 Antiproliferative activities of methanol extract in 

A375 cell lines 

 

Plate 5 Antiproliferative activities of isolated compound 

quercetin in A375 cell line 

A – Standard, B - 100 µg ml-1 Sample, C - 500 µg ml-1 

Sample, D -  1000 µgml-1 S  

ACKNOWLEDGEMENT 

The author is grateful to the Kerala State Council for 

Science Technology and Environment (KSCSTE), Pattom, 

Thiruvananthapuram for funding this research work.  

REFERENCES 

[1] D. M. Parkin, F. Bray, J. Ferlay and P. Pisani, “Estimating 

the world cancer burden. 

Globocan 2000”, International Journal of Cancer, vol. 94, 

pp. 153–156, 2001. 

[2] F. Yibin, N. Wang, M. Zhu, Y. Feng, H.  Li and S. Tsao, 

“Recent progress on anticancer candidates in patents of 

herbal medicinal products”, Recent Patents on Food, 

Nutrition and Agriculture, vol. 3, pp. 30-48, 2010. 

[3] F. Conforti, S. Sosa, M. Marrelli, F. Menichini, G. A. 

Statti, D. Uzunov, A. Tubaro, F. Menichini and R. D. Loggia, 

“In vivo antiinflammatory and in vitro antioxidant activities 

of Mediterranean dietary plants” Journal of 

Ethnopharmacolology, vol. 116, pp. 144-151, 2008. 

[4] S. Sundaram, S. K. Verma and P. Dwivedi, “In vitro 

cytotoxic activity of Indian medicinal plants used 

traditionally to treat cancer”, Asian Journal of 

Pharmaceutical and Clinical Research, vol. 4. No. 1, pp. 27-

29, 2011. 

[5] G. M. Cragg and D. J. Newman, “Plants as a source of 

anticancer agents”, Journal of Ethnopharmacology, vol. 100, 

pp. 72-79, 2005.  

[6] D. J. Newman, G. M. Cragg and K. M. Snader, “Natural 

products as sources of new drugs over the period 1981-

2002.”, Journal of Natural Products, vol. 66, no. 7, pp. 1022-

1037, 2003. 

[7] S. Kasahara and S. Hemini, “Medicinal Herb Index in 

Indonesia”, Bogor, Indonesia, P.T. Eisai Indonesia, pp. 1-2, 

1998. 



|| Volume 3 || Issue 1 || January 2018 ||                  ISO 3297:2007 Certified                                       ISSN (Online) 2456-3293 

                                                                     WWW.OAIJSE.COM                                                           20 

[8] D. E. Conner, “Naturally occuring compounds”, 

Antimicrobials in food. In: Davidson P M, Branen A L, 

Marcel Dekker, Inc. New York. (2nd edn), pp. 441–468, 1993. 

[9] R. A. Kumar, K. Sridevi, N. V. Kumar, S. Nanduri and S. 

Rajagopal, “Anticancer and immune stimulatory compounds 

from Andrographis paniculata”, Journal of 

Ethnopharmacology, vol. 92, pp. 291-295, 2004. 

[10] D. Sumeet, S. Satyaendra and D. Darshan, “Traditional 

herbal remedies from the Vinhaya region of Madhya Pradesh 

in the treatment of viral hepatitis”, International Journal of 

Green Pharmacy, vol. 2, pp. 17-21, 2012. 

[11] S. Pradeesh, G. N. Archana, I. Mini and T. S. Swapna, 

“Phytochemical investigation of Bidens biternata (Lour.) 

Merr. & Sheriff -a nutrient rich leafy vegetable from Western 

Ghats of India”, Journal of Applied Biochemistry and 

Biotechnology, DOI 10.1007/s12010-012-9652-5, 2012. 

[12] S. Pradeesh, G. N. Archana, I. Mini and T. S.  Swapna, 

:”Bidens biternata (Lour.) Merr. & Sheriff -a potential plant 

to solve the nutritional deficiency problems”, Journal of 

Phytological Research, vol.25, no.2, pp. 295-299. 2012. 

[13] S. Pradeesh, G. N. Archana, I. Mini and T. S. Swapna, 

“Antioxidant potential of Bidens biternata (Lour.) Merr. & 

Sheriff”, Journal of Medicinal and Aromatic Plant Science, 

vol. 35, no. 3-4, pp. 128-135, 2013. 

[14] S. Pradeesh, G. N. Archana, I. Mini and T. S. Swapna, 

“Free radical scavenging activity of leaves of Bidens 

biternata (Lour.) Merr. & Sheriff”, International Journal of 

Pharmaceutical Research and Development, vol. 6, no. 8, pp. 

127-135, 2014. 

[15] E. T. Arung, D. W. Britanto, A. H. Yohana, W. K. 

Irawan, Y. Dina and S. Ferry, “Anticancer properties of 

diethylether extract of wood from Sukun (Artocarpus altilis) 

in human breast cancer (T47D) cells”, Tropical Journal of 

Pharmaceutical Research, vol.8, no. 4, pp. 317-324, 2009. 

[16] J. E. Tamil, D. G. Vimala, A. K. Vamsi and V. Suba, 

“Toxicological studies and cytotoxic activity of ethanol and 

ethyl acetate extracts of Tecomaria capensis leaves”, 

International Journal of Research in Ayurveda and 

Pharmacy, vol. 4 no. 3, pp.  426-429, 2013. 

[17] D. J. Li, Q. Tanq, F. M. Shen, D. F. Su, J. L. Duan and 

T. Xi, “Over expression of alpha 7-nicotinic acetylcholine 

receptor inhibited proinflammatory cytokine release in 

NIH3T3 cells”, Journal of Bioscience and Bioengineering, 

vol. 108, no. 2, pp. 85-91, 2009. 

[18] A. Stratigos, V. Nikolaou, S. Kedicoglou, C. Antoniou, 

I. Stefanaki, G. Haidemenos and A. D. Katsambas, 

“Melanoma/skin cancer screening in a Mediterranean 

country: results of the euromelanoma screening day 

campaign in Greece”, Journal of the European Academy of 

Dermatology Venereology, vol. 21, no. 1, pp.  56–62, 2007. 

[19] W. Sun and L. M. Schuchter, “Metastatic melanoma”, 

Current Treatment Options in Oncology, vol. 2, no. 3, pp. 

193–202, 2001. 

[20] E. Atallah and L. Flaherty, “Treatment of metastatic 

malignant melanoma”, Current Treatment Options in 

Oncology, vol. 6, no. 3, pp. 185–193, 2005. 

[21] J. Y. Zhang, T. Yi, J.  Liu, Z. Z. Zhao and H. B. Chen, 

“Quercetin induces apoptosis via mitochondrial pathway in 

KB and KBv200 cells”, Journal of Agricultural Food 

Chemistry, vol. 61, no. 9, pp. 2188-95, 2013. 

[22] Tong-un, T. S. Muchimapura, W. Phachonpai and J. 

Wattanathorn, “Effects of quercetin encapsulated liposomes 

via nasal administration: a novel cognitive enhancer”, 

American Journal of Applied Sciences, vol. 7, pp. 906-913, 

2010. 

[22] C. A. Rice-evans and N. J. Miller, “Structure-antioxidant 

activity relationships of flavonoids and isoflavonoids” In: 

Rice-Evans C A and Packer L, editors. Flavonoids in health 

and disease, New York, Marcel Dekker, pp. 199-238, 1998. 

[23] R. Edenharder and D..Grunhage, “Free radical 

scavenging activities of flavonoids as mechanism of 

protection against mutagenicity induced by tert-butyl 

hydroperoxide in Salmonella typhimurium TA102”, Mutation 

Research/Genetic Toxicology and Environmental 

mutagenesis, vol.  540, no. 1, pp. 1-18, 2003. 

[24] L. D. Sharada, N. Kumudini, A. B. Bhushan and S. K. 

Somshekhar, “Isolation and quantitative estimation of 

quercetin in Lagenaria siceraria fruit”, Journal of 

Chromatography Separation Techniques, vol.  4, no. 6, pp. 1-

4, 2013.  

BIOGRAPHY 

Dr. Pradeesh. S has graduated 

from Christian College, Kattakada, 

Thiruvananthapuram and post 

graduation from University 

College, Palayam, 

Thiruvananthapuram, under 

University of Kerala. He procured 

his Doctoral Degree in Tissue culture and Phytochemistry 

from University of Kerala (under the guidance of Dr. T. S. 

Swapna, Associate Professor, Department of Botany, 

University of Kerala, Karyavattom, Thiruvananthapuram). He 

has also worked as Botanical Assistant at Botanical Survey of 

India (BSI) Southern Regional Centre, Coimbatore, Tamil 

Nadu. Currently he is working as Guest Lecturer at Dept. of 

Botany, Christian College, Kattakada, Thiruvananthapuram, 

Kerala. He has published over 20 research papers in 

International and National Journals and Conferences 


