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ABSTRACT
Shorea tumbuggaia Roxb. a globally threatened medicinal tree taxa is valued for its timber and pharmaceutical properties. The present work is
aimed to screen secondary metabolites from root, stem, stembark and leaves of S. tumbuggaia. The results revealed that the plant is source for
different secondary metabolites like anthocyanins, emodins, triterpenoids, tannins, saponins, luecoanthocyanins, reducing sugars, flavonoids,
lignins, anthroquniones, phenols and glycosides. But steroids, coumarins, fatty acids and alkaloids are absent. The number of secondary metabolites
varied in different parts the order is stembark > stem > leaf > root. The stembark proved an excellent source for maximum number of secondary
metabolites among the selected plant parts. The findings of the present study will be helpful to the phytochemists and pharmacologists for
identification of new active compounds.
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INTRODUCTION
Nearly 80% of the world’s population relies on traditional medicines
for primary health care, most of which involve the use of plant
extracts1. In India, almost 95% of the prescriptions were plant based
in the traditional systems of Unani, Ayurveda, Homeopathy and
Siddha2. The study on plants continued for the discovery of novel
secondary metabolites. Around 80% of medicinal products were of
plant origin and their sales exceeded US $65 billion in 20033.
Phytochemical constituents are the basic source for the
establishment of several pharmaceutical industries. The
constituents present in the plant play a significant role in the
identification of crude drugs. Phytochemical screening is very
important in identifying new sources of therapeutically and
industrially important compounds like alkaloids, flavonoids,
phenols, saponins, steroids, tannins, terpenoids etc4. Previously the
crude drugs were identified by comparison only with the standard
descriptions available, but recently due to advancement in the field
of pharmacognosy various techniques have been following for the
standardization of crude drugs5.

In order to promote Indian herbal drugs, there is an urgent need to
evaluate the therapeutic potentials of the drugs as per WHO
guidelines6. Patwardhan et al.,3 mentioned that 30% of the world
wide sales of drugs is based on natural products. Traditional
indigenous medicine is limited to small tribal and geographical areas
called “little traditions” are an excellent repository of knowledge
about medicinal properties of botanical sources. Kamboj7 stated that
the bioactive extracts should be standardized on the basis of
phytochemical compounds. It is imperative to initiate an urgent step
for screening of plants for secondary metabolites. The present
communication attempt to assess the status of phytochemical
properties in different parts of Shorea tumbuggaia to improve the
health status of people and also to use in pharmaceutical and
nutraceutical products of commercial importance.

S. tumbuggaia is a tree taxa with economic and medicinal values. The
heart wood is similar to sal but much smoother and better for
carpentry. Plant parts are to be used as an external stimulant. The
plant extracts used to cure ear-aches. Leaf juice is used as ear drops
for children8. The bark having anti ulcer activity9. The stem is a
source of resin, which is used as incense. The resin used to cure
duodenal ulcers and amoebic dysentery. It is also used in indigenous
medicine as an external stimulant and a substitute for arbutus10.
MATERIAL AND METHODS
Plant Materials

The fully matured healthy plant materials i.e. root, stem, stembark
and leaves of Shorea tumbuggaia were collected from Tirumala hills,

Chittoor District of Andhra Pradesh, India during December 2010.
The materials were washed thoroughly and shade dried.
Extraction of Plant Material

Aqueous extraction: 10 g of air dried powder was added to 100 ml
distilled water and boiled for 2 hours. The supernatant was collected
and this procedure was repeated twice. The collected supernatant at
an interval of every 2 hours were pooled together and concentrated
to make the final volume into one-fourth of the original volume. It
was then autoclaved at 1210C and at 15 lbs pressure and stored at
40C 11.

Preliminary Phytochemical Screening

The condensed extracts were used for preliminary screening of
phytochemicals such as flavonoids12; steroids, alkaloids and
phenols13; terpenoids and glycosides14; tannins, anthroquinons,
leucoanthocyanins and emodins15; saponins16; and reducing sugars
and anthocyanins17.
RESULTS AND DISCUSSION

The phytochemical screening of various parts of Shorea tumbuggaia
showed that they are rich in emodins and phenols. All the parts are
lacking alkaloids, coumarins, fatty acids and steroids (Table 1).
Anthocyanins are present in stembark and absent in root, stem and
leaf. Anthocyanins may help the human immune system to work
more efficiently to protect against viral infections. It is little bit more
complex, specific types of anthocyanins may have a direct effect in
decreasing influenza viruses infectivity by decreasing the ability of
the virus itself to get into the human cell or to be related from
infected cells or by having a viricide effect18. The stem and stembark
consist anthroquinons and lignins, whereas these are not found in
root and leaf. Anthroquinones are used as better stomachic and in
the treatment of diarrhoea19. Lignin is a significant component in the
global carbon cycle, the resistance of lignin to microbial degradation
enhances its persistence in soils20. Flavonoids leucoanthocyanins
and reducing sugars are found to be present in stem, stembark and
leaves. Flavonoids have been reported to possess many useful
properties, including anti-inflammatory, oestrogenic, antimicrobial
and enzyme inhibition21; and antiallergic, antioxidant, cytotoxic
antitumour and vascular activities22. Leucoanthocyanins are occupy
an important position among the water soluble organic compounds.
They have been implicated as being responsible for the astringent
taste of unripe fruit they are responsible for the chill haze that
develops in beer and for the browning of white wine. They influence
the storage stability of wines and juice23. Glycosides are found in
root and stembark. Glycosides, flavonoids and alkaloids have
hypoglycemic activities24. Tannins and triterpenoids are available
from root, stem and stembark. The growth of many fungi, yeasts,
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bacteria and viruses was inhibited by tannins25 and terpenoids have
the property of astringent activity i.e. faster the healing of wounds
and inflamed mucous membrane26. Saponins are found in leaves
only. Traditionally saponins have been extensively used as
detergents, pesticides and molluscicides, in addition to their
industrial applications as foaming and surface active agents and also
have beneficial health effects27. All parts showed positive results
towards emodins and phenolic tests. Emodin is one of the natural
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anticancer drug, an active ingredient of the traditional Chinese
medicine – rhubarb28. Primarily phenolic compounds are of great
importance as cellular support material because they form the
integral part of cell wall structure by polymeric phenolics29.
Bioactive polyphenols have attracted special attention because they
can protect the human body from the oxidative stress which may
cause many diseases, including cancer, cardiovascular problems and
ageing30.

Table 1: Secondary metabolites of Shorea tumbuggaia

S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Name of the secondary metabolites
Alkaloids
Anthocyanins
Anthroquinons
Coumarins
Emodins
Fatty acids
Flavonoids
Glycosides
Lignins
Lueco anthocyanins
Phenols
Reducing sugars
Saponins
Steroids
Tannins
Triterpenoids

Note: ‘+’ indicates presence ‘-’ indicates absence

According to previous studies, roots of Strychnos potatorum31; root
tuber of Curculigo32; roots and leaves of Hyptis suaveolens33,
Echiumpycnanthum pommel34, leaves of Bauhinia racemosa35,
Thymus fontanesii and Laurus nobilis36, Nerium and Momordica37,
Andrographis paniculata and Murraya koenigii38, Pterospermum
canescens39, Svensonia hyderobadensis40 and Rumex vesicarius41; stem
of Cardiospermum halicacabum42; and leaves, bark, root and galls of
Pistacia43, Boswellia ovalifoliolata5 and Jatropha44 are rich in
secondary metabolites.
The presence of bioactive compounds indicate the medicinal values
of the plant. Antioxidant and antimicrobial properties of various
extracts from many plants have recently been of great interest in
both research and in food industry, because their possible use as
natural additives emerged from a growing tendency to replace
synthetic antioxidants and antimicrobial products with natural
ones45. According to Mallikharjuna et al.,31 preliminary qualitative
test is useful in the detection of bioactive principles and
subsequently may lead to drug discovery and development.
Therefore the present study was undertaken and results revealed
that the plant parts of Shorea tumbuggaia are having antiinflammatory, antitumourous and wound healing properties.
Moreover the plant parts may be used to protect the human body
from the oxidative stress including cancer.

Root
+
+
+
+
+

6.
7.
8.
9.

10.
11.
12.

13.
14.

ACKNOWLEDGEMENT

The authors are highly grateful to University Grants Commission for
providing financial support.
REFERENCES
1.

2.

3.

4.

5.

Sandhya B, Thomas S, Isabel W, Shenbagarathai R.
Complementary and alternative medicines, 2006; 3: 101-114.
Satyavati GV, Gupta AK, Tandon N. Medicinal plants of India,
Indian Council of Medical Research, New Delhi, India, 1987.
Patwardhan B, Vaidhya ADB, Chorghade M. Ayurveda and
Natural products drug discovery. Curr Sci 2004; 86: 789-799.
Akindele AJ, Adeyemi OO. Antiinflammatory activity of the
aqueous leaf extract of Byrsocarpus coccineus. Fitoterapia 2007;
78: 25-28.
Savithramma N, Venkateswarlu P, Suhrulatha D, Basha SKM,
Venkataramanadevi CH. Studies of Boswellia ovalifoliolata Bal.

15.

16.
17.

18.

19.
20.
21.

Stem
+
+
+
+
+
+
+
+
+

Stembark
+
+
+
+
+
+
+
+
+
+
+

Leaf
+
+
+
+
+
+
-

and Herny – An endemic and endangered medicinal plant. The
Bioscan 2010; 5: 359-362.
WHO. General guidelines for methodologies on research and
evaluation of traditional medicine. World Health Organization,
Geneva, 2000.
Kamboj VP. Herbal medicine. Curr Sci 2000; 78: 35-39.
Madhavachetty K, Sivaji K, Tulasi Rao K. Flowering plants of
Chittoor district– Andhra Pradesh, India. Published by Students
Offset Printers, Tirupati, 2008; 34-35.
Patil KS, Kenia R, Chaturvedi SC. Anti-ulcer activity of stembark
of Shorea tumbuggaia. J Natural Reme 2004; 4: 86222.
Savithramma N. Shorea tumbuggaia Roxb. An endemic
endangered and medicinal tree taxon under threat. Non-wood
News 2011; 22: 49.
Parekh Jigna, Sumitra CV. In vitro antimicrobial activity and
phytochemical analysis of some Indian medicinal plants. Turk J
Biol 2007; 31: 53-58.
Peach K, Tracey MV. Modern methods of plant analysis. Vol.3,
Springer Verlag, Berlin, 1956.
Gibbs RD. Chemotaxonomy of Flowering Plants. Vol.1, McGill
Queen’s University Press, Montreal and London, 1974.
Ayoola GA, Coker HAB, Adesegun SA, Adepoju – Bello AA,
Obaweya K, Ezennia EC, Atangbayila TO. Phytochemical
screening and antioxidant activities of some selected medicinal
plants used for malaria therapy in South Western Nigeria. Trop
J Pharm Res 2008; 7: 1019-1024.
Treare GE, Evans WC. Pharmacognosy 17th edn, Bahive Tinal,
London, 1985; 149.
Kumar A, Ilavarasn R, Jayachandran T, Decaraman M,
Aravindhan P, Padmanaban N, Krishnan MRV. Phytochemical
investigation on a tropical plant. Pak J Nutri 2009; 8: 83-85.
Paris R, Moyse H. Precis de matiere medicinale. Paris: Masson,
1969.
Liu AL, et al., In vitro anti-influenza viral activities of constituents
from Caesalpinia sappan. Planta Med, 2009; 75: 337-9.
Sabnis SD, Daniel M. A Phytochemical approach to economic
Botany, Kalyani Publishers, New Delhi, 1990; 15, 65.
Maalcolm M Campbell, Ronald R Sederoff. Variation in lignin
content and composition. Plant physiol 1996; 110: 3-13.
Havesteen B. Flavonoids a class of natural products for
antimicrobial agents. Eur J Clin Microbiol Infect Dis, 1990; 9:
455-61.
404

Ankanna et al.

22. Harborne JB, Williams CA. Advances in flavonoids research
since 1992. Phytochemistry 2000; 55: 481-504.
23. Josly MA and Goldstein L. Astringency of fruit and fruit
products in relation to leucoanthocyanin content. Progress
report of Agricultural research, The University of California
Division of Agricultural Science. 1953.
24. Oliver B. Oral hypoglycaemic plants in West Africa. J
Ethnopharmacol 1980; 2: 119-127.
25. Chung KT, Wong TY, Wei CL, Huang YW, Lin Y. Tannins and
human health: a review. Criti Rev Food Sci Nutr 1998; 6: 421-64.
26. Okwu DE, Josiah C. Evaluation of the chemical composition of
two Nigerian medicinal plants. Afri J Biotech 2006; 5: 357-361.
27. Shi J, Arunasalam K, Yeung D, Kakuda Y, Mittal G, Jiang Y.
Saponins from edible legumes: Chemistry, processing and
health benefits. J Med Food 2004; 7: 67-78.
28. Khemkaran A, Jain SK. Aloe-emodin novel anticancer herbal
drug. Int J Phytomed 2011; 3:27-31.
29. Gupta VK, Singh GD, Singh S, Kaul A. Medicinal Plants:
Phytochemistry, Pharmacology and Therapeutics, Daya
Publishing House, Delhi, 2010.
30. Robards K, Prernzler PD, Tucker G, Swatsitang P, Glover W.
Phenolic compounds and their role in oxidative processes in
fruits. Food Chem 1999; 66: 401-36.
31. Mallikharjuna PB, Rajanna LN, Seetharam YN, Sharanabasappa
GK. Phytochemical studies of Strychnos potatorum L.F. A
medicinal plant. E-J. Chem 2007; 4: 510-518.
32. Agrahari AK, Panda SK, Mehra A, Padhan AR, Khaliquzzam M.
Phytochemical screening of Curculigo orchioides Gaertn. Root
tubers. J Chem Pharm Res 2010; 2: 107-111.
33. Nwobu RAU, Uzochnkwu IC, Okoye EL. Phytochemical analysis
and antimicrobial activity of Hyptis suaveolens. Medicinal plants:
Phytochemistry. Pharmacol therapeut 2010; Vol. 1, P. 390-396.
34. Chouche T, Haddouchi F, Bekkra FA. Phytochemical study of
roots and leaves of the plant Echiumpycnanthum pommel. Der
Phar Let 2011; 3: 1-4.
35. Sharanabasappa GK, Santhosh MK, Shaila D, Seetharam YN,
Sanjeevarao I. Phytochemical studies on Bauhinia racemosa

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Int J Pharm Pharm Sci, Vol 3, Suppl 5, 403-405
Lam. Bauhinia purpurea Linn. and Hardwickia binata Roxb. E-J
Chem 2007, 4: 21-31.
Haddouchi F, Chaouche T, Benmansour A, Lazouni HA.
Phytochemical study of Thymus fontanesii and Laurus nobilis.
Der Phar Let 2011; 3: 343-350.
Santhi R, Lakshmi G, Priyadharshini AM, Anandaraj L.
Phytochemical screening of Nerium oleander leaves and
Momordica charantia leaves. Inter Res J Pharm 2011; 2: 131135.
Salna KP, Sreejith K, Uthiralingam M, Mithu A Prince, John
Milton MC, Albin T Fleming. A comparative study of
phytochemicals investigation of Andrographis paniculata and
Murraya koenigii. Int J Pharm Pharmaceut Sci 2011; 3:291-292.
Jai Ganesh KP and Arunachalam G. Preliminary phytochemical
screening and antimicrobial potential of Pterospermum
canescens Roxb. (Sterculiaceae). Int J Pharm Pharmaceut Sci
2011; 3(3): 139-141.
Linga Rao M, Savithramma N. Phytochemical studies of
Svensonia hyderobadensis (Walp.) Mold – a rare medicinal
plant. Der Pharmacia Lettre. 2011; 3(4) in Press.
Hariprasad PS, Ramakrishnan. Phytochemical screening and
pharmacognostical evaluation of Rumex vesicarius L. Inter J
Pharm Tech Res 2011; 3: 1078-1082.
Patil AG, Joshi KA, Patil DA, Naresh Chandra. Phrmacognostical
standardization and HPTLC finger prints of Cardiospermum
halicacabum L. stem. Res J Pharm Bio Chem Sci 2011; 2: 343352.
Uddin G, Rauf A, Rehman TU, Qaisar M. Phytochemical
screening of Pistacia chinensis var. integerrima. Mid-East J Sci
Res 2011; 7: 707-711.
Nwokocha A, Blessing IO, Agabagwa, Okoli BE. Comparative
phytochemical screening of Jatropha L. Species in the Niger
Delta. Res J Phytochem 2011; 1-8.
Deba F, Xuan TD, Yasuda M, Tawatu S. Chemical composition
and antioxidant, antibacterial and antifungal activities of the
essential oils from Bidens pilosa Linn. Var. Radiata. Food
Control 2008; 19: 346-352.

405

