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 ARTICLE INFO    ABSTRACT 
 

 

Tinospora cordifolia (Willd) Miers ex Hook. F. & Thoms and Aerva lanata are medicinally important 
plants due to the presence of numerous secondary metabolites. The notable medicinal properties 
reported are antidiabetic, antiperiodic, antispasmodic, antimicrobial, antiinflammatory, anticancer, 
antiarthritic, antioxidant, hepatoprotective, immunomodulatory activities. Preliminary phytochemical 
screening and secondary metabolite analysis was reported in the present study. The qualitative analysis 
showed the presence of steroids, alkaloids, flavonoids, phenolics, saponins, tannins etc. Quantitative 
analysis reveals higher amount of phenols (172.33±2.52), tannins (186.67±5.21), alkaloids 
(520.33±9.61) and flavonoids (169.33±8.33) in T. cordifolia when compared to A. lanata.  
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INTRODUCTION 
 
Plants have been used in traditional medicine for thousands of 
years. The knowledge of medicinal plants has been 
accumulated in the course of many centuries based on different 
medicinal systems such as Ayurveda, homeopathy, Unani and 
Siddha. In large number of countries human population 
depends on medicinal plants for treating various diseases as 
well as for the source of livelihood. The main advantage of 
using medicinal plants is that, these do not cause any side 
effects when compared with synthetic drugs, because 
medicinal plants have high content of antioxidant compounds. 
This gives protective effects against diseases without reducing 
their therapeutic efficacy (Ragavendran et al., 2011). The 
Indian traditional system of medicine, especially Ayurveda has 
put forward a number of therapeutic claims on plant drugs. 
However it is important to conduct thorough investigation of 
many traditionally used medicinal plants with reference to 
modern system of medicine (Venkatesh et al, 2009). The 
World Health Organization estimated that 80% of the 
population in developing countries relies on traditional 
medicines, mostly plant drugs for their primary health care 
needs (Gaja Lakshmi et al., 2012; Appia Krishnan et al., 2009; 
Venkatesh et al, 2009). The medicinal value of plants lies in 
some chemical substances that produce a definite 
physiological action on the human body.  
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The most important bioactive constituents present in the plants 
are alkaloids, tannins, flavonoids, saponins, steroids, 
terpenoids and phenolic compounds (Edoga et al., 2005; 
Mann, 1978). A large number of these phytochemicals shown 
to have inhibitory effects on most of microorganisms in vitro 
(Cowan, 1999). Tinospora cordifolia (Willd.) Miers is known 
as Amrita (Guduchi) belonging to the family Menispermaceae 
which is distributed throughout tropical Indian subcontinents 
and widely used in the Ayurvedic system of medicine 
“Rasayanas” to enhance the immune system and resistance 
against infections (Warrier et al., 2007). The notable medicinal 
properties are antidiabetic, antiperiodic, antispasmodic, 
antimicrobial, antiinflammatory, antiarthritic, antioxidant, skin 
diseases, antiallergic, antistress, antileprotic, antimalarial, 
hepatoprotective, immunomodulatory, anaemia, urinary 
disorder and antineoplastic activities (Krishna et al., 2009; 
Panchabhai et al, 2008; Upadyay et al., 2010). Aerva lanata 
Linn. (Amaranthaceae family) known as polpala and  it is a 
ethnomedicinally important plant exhibits anthelmintic, 
demulcent, antiinflammatory, antidiabetic, diuretic, 
expectorant, hepatoprotective and nephroprotective activities 
(Manokaran, 2008; Anantha et al., 2010). The present study 
aims at both qualitative and quantitative analysis of secondary 
metabolites in Tinospora cordifolia and Aerva lanata, as these 
plants are rich sources secondary metabolites.  
 

MATERIALS AND METHODS 
 

Collection of plant materials: Fresh leaf material of Tinospora 
cordifolia and Aerva lanata were collected during the month 
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of January from in and around Andhra university campus 
Visakhapatnam, Andhra Pradesh, India. Taxonomic 
identification of the plants was carried out with the herbarium 
present in the Department of Botany, Andhra University, 
Visakhapatnam. 
 
Extraction of plant material: The fresh leaf materials of 
Tinospora cordifolia and Aerva lanata were collected 
respectively and washed thoroughly with running tap water 
and air dried under shade. After complete shade drying the 
plant material was grinded, the powder was kept in small 
plastic bags with paper labeling. The grinded plant material of 
about 5gm was crushed in 25 ml of sterile water, boiled at 50-
60°C for 30 minutes in water bath and it was filtered through 
Whatman No.1 filter paper. Then filtrate was centrifuged at 
2500 rpm for 15 minutes and filtrate was stored in sterile 
bottles at 5°C for further use. The filtrate was used for the 
phytochemical screening. The extraction was done by using 
soxhlation extraction method with analytical grade methanol 
as refluxing solvent. At the completion of extraction process, 
the plant extract was recovered from the mixture by distillation 
and stored at 4°C until further use. The percentage of plant 
extract content was calculated by using standard formula. 
Methanolic extract was used for the quantitative estimation of 
phenols, flavonoids, tannins and alkaloids.   
 
Phytochemical Screening: Preliminary qualitative 
phytochemical screening was carried out with the following 
methods. 
 
Steriods: One ml of the extract was dissolved in 10 ml of 
chloroform and equal volume of concentrated sulphuric acid 
was added by sides of the test tube. The upper layer turns red 
and sulphuric acid layer showed yellow with green 
fluorescence. This indicates the presence of steroids (Gibbs, 
1974). 
 
Terpenoids: Two ml of extract was added to 2 ml of acetic 
anhydride and concentrated H2SO4. Formation of blue, green 
rings indicates the presence of terpenoids (Ayoola, 2008). 
 
Fatty Acids: 0.5 ml of extract was mixed with 5 ml of ether. 
This extract was allowed for evaporation on filter paper and 
dried the filter paper. The appearance of transparence on filter 
paper indicates the presence of fatty acids (Ayoola, 2008).  
 
Tannins: Two ml of extract was added to few drops of 1% 
lead acetate. A yellowish precipitate indicated the presence of 
tannins (Treare and Evans, 1985). 
 
Saponins: Five ml of extract was mixed with 20 ml of distilled 
water and then agitated in a graduated cylinder for 15 minutes. 
Formation of foam indicates the presence of saponins (Kumar 
et al., 2009). 
 
Anthocyanins: Two ml of aqueous extract is added to 2 ml of 
2N HCl and ammonia. The appearance of blue-violet indicates 
the presence of anthocyanins (Paris and Moyse, 1969). 
 
Leucoanthocyanins: Five ml of aqueous extract was added to 
5 ml of isoamyl alcohol. Upper layer appears red in colour it 
indicates for presence of Leucoanthocyanins (Paris and 
Moyse, 1969). 

Coumarins: Three ml of 10% NaOH was added to 2 ml of 
aqueous extract formation of yellow colour indicates the 
presence of coumarins (Rizk, 1982). 
 
Emodins: Two ml of NH4OH and 3 ml of Benzene was added 
to the extract. Appearance of red colour indicates the presence 
of emodins (Rizk, 1982). 
 
Alkaloids: Aqueous extract was mixed with 2ml of 1% HCl 
and heated gently. Mayer’s and Wagner’s reagents were then 
added to the mixture. Turbidity of the resulting precipitate was 
taken as evidence for the presence of alkaloids. 
 
Phenols: Aqueous extract was mixed with 2ml of 2% solution 
of FeCl3. A blue-green or black coloration indicated the 
presence of phenols. 
 
Flavonoids: Aqueous extract was mixed with few fragments 
of magnesium ribbon and concentrated HCl was added drop 
wise. Pink scarlet colour appeared after few minutes which 
indicated the presence of flavonoids. 
 
Quantitative phytochemical analysis 
 

Total phenolic content 
 

The total phenolic content was determined 
spectrophotometrically by the method described by Sadasivam 
and Manickam (1996). To 2ml of phenol extract 1.0 ml of 
Folin Ceocalteau reagent was added. After 3 minutes, 13 ml of 
distilled water was added. Later 2 ml of sodium carbonate 
(7.5%) solution was added and the volume was adjusted to 20 
ml. The above mixture was kept for one hour for colour 
development and absorbance was recorded at 630 nm. The 
concentration of total phenolic content in plant extracts was 
calculated from the calibration curve of Gallic acid and it was 
expressed as Gallic acid equivalents/gram fresh weight. Each 
experiment has three replicates and the experiment was 
repeated thrice. 
 
Total flavonoid content 
 
Total flavonoid content was measured by aluminum chloride 
colorimetric assay described by Marinova et al (2005). One ml 
of plant extract was added to 10 ml volumetric flask 
containing 4 ml of distilled water. To the above mixture, 0.3ml 
of 5% NaNO2 was added. After 5 minutes, 0.3ml of 10% AlCl3 
was added. At 6th min, 2 ml of 1 M NaOH was added and the 
volume was made up to 10 ml with distilled water. The 
solution was mixed well and the absorbance was measured 
against prepared reagent blank at 510 nm. The total flavonoid 
content in plant extracts was calculated from the calibration 
curve of catechin and it was expressed as Gallic acid 
equivalents/gram fresh weight. Each experiment has three 
replicates and the experiment was repeated thrice. 
 
Tannin content 
 

The tannin content was determined by the method given 
Sadasivam and Manickam (1996). To 1ml of plant extract 
3.5ml of distilled water and 0.5ml of Folin-Denis reagent was 
added. Contents were allowed to mix then 1ml of saturated 
sodium carbonate solution was added. The final volume was 
made up to 10ml with distilled water. The solution was mixed 
well at room temperature and the absorbance was measured 
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against prepared reagent blank at 760 nm. Tannin content in 
plant extracts was calculated from the calibration curve of 
tannic acid (10-100 µg) and it was expressed as tannic acid 
equivalents/gram weight. Each experiment has three replicates 
and the experiment was repeated thrice. 
 

Alkaloid content 
 

Total alkaloid content in the extract was estimated by 
spectrophotometric method based on using Dragendorff’s 
reagent. The amount of bismuth present was estimated after 
precipitating the alkaloids with Dragendorff’s reagent 
(Sreevidya and Mehrotra, 2003). Each experiment has three 
replicates and the experiment was repeated thrice. 
 

Statistical analysis 
 

Each experiment has three replicates and the experiment was 
repeated thrice and the data was subjected to one way 
ANOVA using Minitab version 15. A significance level of 
0.05 was used for all statistical tests. 
 

RESULTS 
 

The percentage of extract after soxhlation was found to be 
7.5% for T. cardifolia and 6.25% for A. lanata respectively. 
Preliminary phytochemical examination revealed the presence 
of steroids, tannins, saponins, flavonoids, phenols, alkaloids in 
both leaf and root extracts of T. cardifolia and A. lanata. 
Presences of phytochemical are the key candidate for the 
medicinal value of this plant. 
 

Tab. 1. Preliminary screening of secondary metabolites in T. 
cardifolia and A. lanata 

 

Name of the Phytochemicals T. cardifolia 
(leaf) 

A. lanata 
(leaf) 

Steroids +ve +ve 
Terpenoids -ve -ve 
Fatty acids +ve +ve 
Tannins +ve +ve 
Saponins +ve +ve 
Anthocyanins -ve -ve 
Leucoanthocyanins +ve -ve 
Coumarins -ve -ve 
Emodins -ve -ve 
Flavonoids +ve +ve 
Phenols +ve +ve 
Alkaloids +ve +ve 

  
Qualitative analysis showed high quantities of all the four 
secondary metabolites (Table 2). But the concentrations of 
alkaloids were high in both the plants (845.33±9.61) in T. 
cardifolia and A. lanata. 
 

Table 2. Quantitative screening of phytochemicals (phenols, 
tannins, alkaloids, flavonoids) in methanolic leaf extract of T. 

cardifolia and A. lanata 
 

S. No Phytochemical T. cardifolia * A. lanata* 

1 Phenols (mg/gm) 172.33±2.52 142.00±2.61 
2 Tannins (mg/gm) 186.67±5.21 159.67±2.08 
3 Alkaloids (mg/gm) 520.33±9.61 490.00±5.00 
4 Flavonoids (mg/gm) 169.33±8.33 128.67±5.03 

* Each value represents mean±SD of three independent experiments and 
the values was significant at p<0.05.  

 

DISCUSSION 
 

The results of preliminary phytochemical screening of the 
crude methanol extracts of the two plants revealed the 

presence of all the constituents tested including; alkaloids, 
flavonoids, saponins, tannins, phenols, glycosides, 
anthraquinones, steroids, terpenes and fatty acids. These 
constituents are responsible for most pharmacological 
activities of plants (Abhimanyu Sharma 2010, Gagandeep 
Kaur et al., 2016). The multiple uses of this plant and its parts 
in treating various ailments was reported by several 
researchers (Sharma et al 2010, Ragavendran 2012). Keeping 
in view of the medicinal importance of these plants and based 
on literature the present study was initiated in order to know 
any unknown compounds in leaves of T. cardifolia and A. 
lanata. The quantitative analysis also revealed that the plants 
contain high amounts of phenols, tannins, flavonoids and 
alkaloids. The concentration of alkaloids are rich in T. 
cordifolia when compare to A. lanata. The presence of these 
phytochemicals are responsible for enhanced immune 
responses as was reported by Manjrekar (2000) and Dikshit  
(2000), anti-spasmodic, anti-pyretic, anti-allergic and anti-
leprotic properties and  anti-oxidant properties as reported by 
Asthana et al (2001) Nayampalli et al (1986), Ikram (1987) in 
T. cordifolia. Similarly the role of A. lanata in treating 
diseases was reported by Koperuncholan et al. (2010), 
Yamunadevi et al. (2011), Battu and Kumar (2012). 
 
Phytochemicals are the non-nutrient compounds produced by 
the plants in self-defence to protect them from pest, microbes 
and environmental stress factors. Medicinal value of the any 
plant is depends on the phytochemical present within this 
plant. Herbs and plants contain diversified compounds with 
wide range of activities, which may be helpful in the 
development of new drugs (Shoeb, 2006; Menichini et al., 
2009; Lei et al., 2011). Phytochemical screening of aqueous 
plant extracts showed the presence of steroids, terpenoids, 
fatty acids, tannins, saponins, flavonoids, phenols and 
alkaloids.  The presence of phenolics, tannins, flavonoids and 
alkaloids in higher quantities in T. cordifolia and A. lanata 
indicates higher antioxidant potential and showed their 
effective role in several biological processes such as 
anticarcinogen, antiatherosclerosis, cardiovascular protection, 
inhibition of angiogenesis and cell proliferation activities (Han 
et al., 2007). The results were agreed with the findings of 
Ofokansi et al. (2005) in leaf extracts of Bryophyllum 
pinnatum and Ocimum gratissimum (Ofokansi et al., 2005). 
Several workers reported that alkaloids and their synthetic 
drugs have analgesic (Antherden, 1969), antispasmodic and 
anti-bacterial properties (Okwu and Okwu, 2004). 
 
Conclusion 
 
The present study is conducted in order to know the status of 
various phytochemicals in T. cordifolia and A. lanata because 
about 30% of worldwide sale of drugs is based on natural 
products and knowledge about traditional indigenous medicine 
is important. Exploitation of pharmacological properties of the 
above two plants is needed and will be continued in further 
investigations.  
 

REFERENCES 
 
Abhimanyu Sharma, Asmita Gupta, Sakshi Singh Amla Batra 

2010. Tinospora cordifolia (Willd.) Hook. F. & Thomson - 
A plant with immense economic potential. J. Chem. 
Pharm. Res. 2(5):327-333. 

6771                 Asian Journal of Science and Technology Vol. 08, Issue, 11, pp.6769-6773, November, 2017 
 



Anantha, D., Kumar, T.I., Kumar MS, Reddy AM, Mukharjee 
NSV, Rao AL 2010. In vitro anti-helmentic activity of 
aqueous and alcoholic extracts of Aerva lanata seeds and 
leaves. Journal of Pharmaceutical sciences and Research. 
2010, 2(5): 317-321. 

Antherden, L.M. 1969. Textbook of Pharmaceutical 
Chemistry, 8th edition, Oxford University Press, London, 
pp. 813-814. 

Appia Krishnan, G., Rai, V.K., Nandy, B.C., Meena, K.C., 
Dey, S., Tyagi, P.K., Tyagi, L.K. 2009. Hypoglycemic and 
Anti-hyperlipidaemic Effect of Ethanolic Extract of Aerial 
Parts of Aerva lanata Linn in Normal and Alloxan induced 
Diabetic Rats. International Journal of pharmaceutical 
sciences and Drug research. 1(3): 191-194. 

Asthana, J.G., Jain, S., Mishra, A., Vijaykanth, M.S. 2001. 
Evaluation of antileprotic herbal drug combinations and 
their combination with Dapsone. Indian Drugs., 38:82-86. 

Ayoola, G.A., Coker, H.A.B., Adesegun, S.A., Adepoju-Bello, 
A.A., Obaweya, K., Ezennia, E.C., Atangbayila, T.O. 
2008. Phytochemical screening and antioxidant activities 
of some selected medicinal plants used for malaria therapy 
in South Western Nigeria. Tropical Journal of 
Pharmaceutical Research. 7:1019-1024. 

Battu, G.R., Kumar, B.M. 2012. In-vitro antioxidant activity of 
leaf extract of Aerva lanata Linn Int J Pharm Sci 
2012;2(4):74-78. 

Cowan MM. 1999. Plant products as antimicrobial agents. 
Clinical Microbiology Reviews. 564-582. 

Dikshit, V., Damre, A.S., Kulkarni, K.R., Gokhale, A., Saraf, 
M.N. 2000. Preliminary screening of imunocin for 
immunomodulatory activity. Indian J Pharm Sci. 62(4): 
257-260. 

Edoga, H.O., Okwu, D.E, Mbaebie, B.O., 2005. 
Phytochemicals constituents of some Nigerian medicinal 
plants. African Journal of Biotechnology.  4(7): 685-688. 

Gagandeep Kaur, Pranav Kumar Prabhakar, Uma Ranjan Lal, 
Ashish Suttee 2016. Phytochemical and Biological 
Analysis of Tinospora cordifolia. International Journal of 
Toxicological and Pharmacological Research. 8(4): 297-
305. 

Gaja Lakshmi, S., Vijaya Lakshmi, S., Devi Rajeswari, V. 
2012. Pharmacological activities of Aerva lanata: a 
perspective review. International research journal of 
Pharmacy. 3(1): 28. 

Gibbs, R.D. 1974. Chemotaxonomy of Flowering Plants. 
Vol.1, McGill Queen’s University Press, Montreal and 
London. 

Han, X., Shen, T., Lou, H. 2007. Dietry polyphenols and their 
biological significance. International Journal of Molecular 
Sciences. 950-988. 

Ikram, M., Khattak, S.G., Gilani, S.N. 1987. Antipyretic 
studies on some indigenous Pakistani medicinal plants”: II. 
J Ethnopharmacol. 19: 185-192. 

Koperuncholan, M., Sathish, P., Sathiyanarayanan, G., Vivek, 
G. 2010. Phytochemical screening and antimicrobial 
studies of some ethnomedicinal plants in South-Eastern 
slope of Western Ghats. Int J Medicobiol Res., 1(1):48-58. 

Krishna, K.L., Bhatt, J., Patel, J. 2009. Guduchi (Tinospora 
cordifolia): Biological and Medicinal properties, a review. 
The Internet Journal of Alternative Medicine. 6(2):1-8. 

Kumar, A., Ilavarasn, R., Jayachandran, T., Decaraman, M., 
Aravindhan, P., Padmanaban, N., Krishnan, M.R.V. 2009. 
Phytochemical investigation on a tropical plant. Pakistan 
Journal of Nutrition. 8: 83-85. 

Lei, Y.F., Chen, J.L., Wei, H., Xiong, C.M., Zhang, Y.H., 
Ruan, J.L. 2011. Hypolipidemic and anti-inflammatory 
properties of Abacopterin A from Abacopteris penangiana 
in high-fat diet-induced hyperlipidemia mice. Food and 
Chemical Toxicology. 49(12): 3206-3210. 

Manjrekar, P.N., Jolly, C.I., Narayanan, S. 2000. Comparative 
study of the Immunomodulatory activity of Tinospora 
cordifolia and Tinospora sinesis, Fitoterpia. 71: 254-257. 

Mann, J. 1978. Secondary Metabolism. Oxford University 
press, London, pp. 154. 

Manokaran, S., Jaswanth, A., Sengottuvelu, S., Nandhakumar, 
J., Duraisamy, R., Karthikeyan, D. and Mallegaswari, R. 
2008. Hepatoprotective Activity of Aerva lanata Linn. 
Against Paracetamol Induced Hepatotoxicity in Rats. 
Research Journal of Pharmacy and Technology. 1(4): 398-
400. 

Marinova, D., Ribarova, F., Atanasoval, M. 2005. Total 
phenolics and flavonoids in Bulgarian fruits and vegetable. 
Journal of the University of Chemical Technology and 
Metallurgy. 40: 255-260. 

Menichini, F., Conforti, F., Rigano, D., Formisano, C., Piozzi, 
F., Senatore, F. 2009. Phytochemical composition, anti-
inflammatory and anti-tumour activities of four Teucrium 
essential oils from Greece. Food Chemistry. 15(2): 679-
686. 

Nayampalli, S.S., Desai, N.K., Ainapure, S.S. 1986. Anti-
allergic properties of Tinospora cardifolia in animal 
models. Indian J Pharm. 18:250-252. 

Ofokansi, K.C., Esimone, C.O., Anele, C.R. 2005. Evaluation 
of the in vitro combined antibacterial effect of the leaf 
extracts of Bryophyllum pinnatum (Fam: crassulaceae) and 
Ocimum gratissimum (Fam: labiatae). Plant Products 
Research Journal. 9:23-27. 

Okwu, D.E., Okwu, M.E. 2004. Chemical composition of 
Spondias mombin Linn. plant parts. Journal of Sustainable 
Agriculture and Environment. 6(2):140-147. 

Panchabhai, T.S., Kulkarni, U.P., Rege, N.N. 2008. Validation 
of the therapeutic claims of Tinospora cordifolia A review. 
Phytotherapy Research. 224):425-441. 

Paris, R., Moyse, H. 1969. Precis de matiere medicinale. Paris: 
Masson. 

Ragavendran, P., Sophia, D., Arul, Raj, Gopalkrishnan, 2011. 
Functional group analysis of various extracts of Aerva 
lanata (L.,) by FTIR spectrum. Pharmacology online. 1: 
358-364. 

Ragavendran, P., Sophia, D., Chinthamony, A.R., Starlin, T., 
Kanniappan, G.V. 2012. Phytochemical screening, 
antioxidant activity of Avera lanata (L) – An in vitro study. 
Asian J Pharm Clin Res. 5(2):77-79. 

Rizk, A.M. 1982. Constituents of plants growing in Qatar. 
Fitoterapia. 52:35-42. 

Sadasivam, S. and Manickam, A. 1996. Biochemical Methods, 
Second edition, New Age International (P) Ltd Publishers, 
New Delhi. pp: 108-110. 

Sharma, A., Gupta, A., Batra, S.S.A. 2010. Tinospora 
cordifolia (Willd.) Hook. F. & Thomson - A plant with 
immense economic potential. Journal of Chemical & 
Pharmaceutical Research. 2 (5): 327-33. 

Shoeb, M. 2006. Anticancer agents from medicinal plants. 
Bangladesh Journal of Pharmacology. 1(2): 35-41. 

Sreevidya, N. Mehrotra, S. 2003. Spectrophotometric method 
for estimation of alkaloids precipitates with Dragendorff’s 
reagent in plant materials. Journal of AOAC International. 
86(6):1124-1127. 

6772                 Asian Journal of Science and Technology Vol. 08, Issue, 11, pp.6769-6773, November, 2017 
 



Treare GE, Evans WC 1985. Pharmacognosy 17 edition, 
Bahive Tinal, London, pp: 149. 

Tseng, A. 1991. Chemoprevention of tumors in MTV-H ras 
transgenic mice with coumarins. Proceedings of the 
American Association for Cancer Research.  32: 2257. 

Upadyay, A.K., Kumar, K., Kumar, A., Mishra, H.S. 2010. 
Tinospora cordifolia (Willd.) Hook. f. and Thoms. 
(Guduchi) - validation of the Ayurvedic pharmacology 
through experimental and clinical studies. International 
Journal of Ayurveda Research. 1(2): 112-21. 

Venkatesh Sama, Yanadaiah JP, Zareen N, Madhava Reddy B 
2009. Antinociceptive effect of Aerva lanata ethanolic  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

extract in mice: A possible mechanism. Asian Journal of 
pharmacodynamics and pharmacokinetics. 9 (1): 58-62.  

Warrier, R.R., Singh, B.G., Anandalakshmi, R., Sivakumar, 
V., Kumar, A.M., Shivalingam, R. 2007. Vegetative 
Propagation of Tinospora cordifolia - A Folkloric and 
Ayurvedic Medicinal Plant. Journal of Biomedical. 2(2): 
131-137. 

Yamunadevi, M., Wesely, E.G., Johnson, M. 2011. 
Phytochemical studies on the terpenoids of medicinally 
important plant Aerva lanata L. Using HPTLC. Asian Pac 
J Trop Biomed 1(2):S220-225. 

******* 

6773                 Asian Journal of Science and Technology Vol. 08, Issue, 11, pp.6769-6773, November, 2017 
 


