Int J Pharm Bio Sci 2016 April; 7(2): (B) 187 - 193
Original Research Article

Biotechnology

International Journal of Pharma and Bio Sciences

ISSN
0975-6299

PRELIMINARY PHYTOCHEMICAL SCREENING OF CAMELLIA SINENSIS & TINOSPORA
CORDIFOLIA USED IN TRADITIONAL MEDICINE
ANUBRATA PAUL*, ARPANA VIBHUTI AND SAMUEL RAJ
SRM University, Department of Biotechnology .Centre for Drug Design Discovery &
Development (C-4D), Delhi NCR, Sonepat, Haryana, India

ABSTRACT
Preliminary screening of phytochemicals is a valuable step, in the detection of the bioactive principles
present in medicinal plants and subsequently may lead to drug discovery and development. In the
present study, chief phytoconstituents of the two selected medicinal were identified in order to relate their
presence with bioactivities of the plants. Screening of two selected medicinal plants (Camellia sinensis &
Tinospora cordifolia) was performed for the presence of tannins, flavonoids, terpenoids, steroids,
glycosides, alkaloids and phenolic compounds using standard methods. The selected medicinal plants
were found to contain tannins, flavonoids, phenolic compounds, terpenoids, glycosides, alkaloids in
different extracts of methanol, diethyl ether, isoamyl alcohol, water, butan1-ol, ethyl acetate in Camellia
sinensis and Tinospora cordifolia. Moreover, flavonoids were also present in water and methanol extracts
of Tinospora cordifolia and Camellia sinensis. On the other hand, alkaloids and steroids were present in
the water, isoamyl alcohol, methanol extracts of Camellia sinensis and Tinospora cordifolia. In addition,
tannins, glycosides and phenols were present in diethyl ether, butan1-ol, water extracts of Camellia
sinensis and Tinospora cordifolia. It is evident from the study that Camellia sinensis & Tinospora cordifolia
have the highest therapeutic efficacy possessing majority of phytochemical classes of compounds.
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INTRODUCTION
The plant kingdom is a treasure house of potential
drugs and in the recent years there has been an
increasing awareness about the importance of
medicinal plants. Drugs from the plants are easily
available, less expensive, safe, and efficient and rarely
have side effects. The plants which have been selected
for medicinal use over thousands of years constitute the
most obvious choice of examining the current search
for therapeutically effective new drugs such as antiviral
10
33
antimicrobial drugs
and antihepatotoxic
drugs
compounds. According to World Health Organization
(WHO), medicinal plants would be the best source to
obtain a variety of drugs. About 80% of individuals from
developed countries use traditional medicines, which
has compounds derived from medicinal plants.
However, such plants should be investigated to better
5
understand their properties, safety, and efficiency .
Medicinal plants contain some organic compounds
which provide definite physiological action on the
human body and these bioactive substances include
tannins, alkaloids, glycosides, phenolic, steroids and
12
flavonoids .These compounds are synthesized by
primary or rather secondary metabolism of living
organisms. Secondary metabolites were chemically and
taxonomically extremely diverse compounds with
obscure function. They are widely used in the human
therapy, veterinary, agriculture, scientific research and
48
countless other areas
.A large number of
phytochemicals belonging to several chemical classes
have been shown to have inhibitory effects on all types
8
of microorganisms in vitro . Plant products have been
part of phytomedicine since time immemorial. This can
be derived from barks, leaves, flowers, roots, fruits,
9
seeds . Knowledge of the chemical constituents of
plants is desirable because such information will be
value for synthesis of complex chemical substances.
Camellia sinensis is consumed worldwide and is
known as Green tea as a beverage and has described
many health benefits such as reduction in cholesterol
37
and protection against cardiovascular disease . Green
tea is generally safe, nontoxic and has no side effects
13
after consumption . The most important bioactive
compounds present in Camellia sinensis leaves are
alkaloid, flavonoids, steroids and terpenoids which
serve as valuable starting material for the medicine
22
development
. Camellia sinensis possess an
antimicrobial activity because of the bioactive
31.
The plant materials have shown the
compounds
antimicrobial activities against various pathogenic
micro-organisms therefore consumption of tea has
40
been associated with reduced risk of major diseases .

The beneficial effects of the tea have been attributed to
the strong antioxidant activity due to the phenolic
17
compounds . The carotenoids, flavonoids, benzonic
acid, ascorbic acid, tocotrienols, cinnamic acid, folic
acid, tocopherols are some antioxidents produced by
6
the plants for their substance . Tinospora cordifolia
which is also known as Giloy belongs to the family
Menispermaceae. Piles problem can be controlled by
eating this plant mixed with milk or water and thus,
20
preventing the bleeding and constipation . The stem is
28
bitter stomachic, diuretic
stimulates bile secretion,
causes constipation, allays (satisfies) thirst, burning
sensation, vomiting, enriches the blood and cures
jaundice. The extract of stem is useful in skin diseases
4,36
. Its root and stem are prescribed in combination with
other drugs as an antidote in snake bite and scorpion
27,50
sting
. Oral administration of an aqueous T.
cordifolia root extract to alloxan diabetic rats caused a
11
significant reduction in blood glucose and brain lipids .
It is reported to benefit the immune system in a variety
19
of ways . Its hepatoprotective action was reported in
one of the experiment in which goats treated with T.
cordifolia have shown significant clinical and
hematobiochemical improvement in CCl4 induced
hepatopathy. Extract of T. cordifolia has also exhibited
in vitro inactivating property against Hepatitis B and E
26
surface antigen
. Its aqueous extract exerted a
significant anti-inflammatory effect on cotton pellet
16
granuloma and formalin induced arthritis models . In a
clinical evaluation, a compound preparation Rumalaya
containing T. cordifolia was reported to significantly
reduce the pain in patients suffering from Rheumatoid
Arthritis. In the present work, phytochemical analysis
were carried in two medicinal plants -Tinospora
cordifolia (Stem) were collected from Sodpur region of
West Bengal and Camellia sinensis (Leaves) were
collected from Palampur region of Himachal Pradesh.

MATERIALS AND METHODS
Collection of plant materials
The medicinal plants- Tinospora cordifolia (Stem)
(Authentication No. GEC/357/2015) were collected from
Sodpur region of West Bengal (Fig 1) and Camellia
sinensis (Leaves) (Authentication No. GEC/357/2015)
were collected from Palampur region of Himachal
Pradesh (Fig 2). The plant materials were shade dried
until all the water molecules evaporated and plants
became well dried for grinding. After drying, the plant
materials were ground well using a mechanical blender
into fine powder and transferred into airtight containers
with proper labelling for future use.
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Figure 1
Powder of Tinospora cordifolia

Figure 2
Powder of Camellia sinensis
Preparation of plant extracts
Hot water extraction
5gm of dried finely powdered plant material was taken in a beaker and 200ml of distilled water was added. The
o
o
mixture was heated on a hot plate with continuous stirring at 30 -40 C for 20 minutes (Fig 3). Then the water extract
was filtered through filter paper and the filtrate was used for the phytochemical analysis. The water extract was kept in
refrigerator when not in use.

Figure 3
Water bath Instrument
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Solvent extraction
Crude plant extract was prepared by Soxhlet extraction
method (Fig 4). About 20gm of powdered plant material
was uniformly packed into a thimble and extracted with
250ml of different solvents separately. Solvents were
used methanol, ethyl acetate, isoamyl alcohol, diethyl
ether, butan1-ol and water. The process of extraction

continues for 24 hours or till the solvent in siphon tube
of an extractor become colourless. After that the extract
was taken in a beaker and kept on a hot plate and
0
heated at 30-40 C till all the solvents got evaporated.
0
Dried extract was kept in refrigerator at 4 C for their
future use in phytochemical analysis.

Figure 4
Soxhlet extraction apparatus
500 gm of collected leaves of Camellia sinensis and
Tinospora cordifolia were air dried under a shade for
two weeks and then crushed to coarse powder. The
powdered leaves were extracted with solvents of
different polarities. Methanol, ethyl acetate, isoamyl
alcohol, diethyl ether, butan1-ol and water were used
14
by cold maceration method . The powdered dry
leaves of the two plants were separately soaked in the
above solvents at room temperatures for 1 hour in

rotary shaker. After the completion of extraction, the
supernatants were filtered through Whatman No.1 filter
paper (Fig 5). The filtrate obtained was kept in
serological water bath at 40°C using Multispan (Ucon,
Kolkata). The obtained semi solid extract was stored at
4°C in the refrigerator for qualitative phytochemical
21
assays . The extraction and phytochemical screening
were done in duplicates.

Figure 5
Filtration after methanol solvent mixing
Qualitative phytochemical analysis
The extract was tested for the presence of bioactive
43,47,15
compounds by using following standard methods
.
Test for alkaloids
Crude 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
41
alkaloids .
Test for tannins
Crude extract was mixed with 2ml of 0.1% solution of
FeCl3. A brownish green or blue- black coloration
34
indicated the presence of tannins .
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Test for flavonoids Shinoda test
Crude extract was mixed with a few fragments of
magnesium ribbon and concentrated HCl was added
drop wise. Pink scarlet colour appeared after few
7.
minutes which indicated the presence of flavonoids

Test for terpenoids
Crude extract was dissolved in 2ml of chloroform and
evaporated to dryness. To this, 2ml of concentrated
H2SO4 was added and heated for about 2 minutes. A
39
grayish colour indicated the presence of terpenoids .

Test for glycosides Keller-Kilani test
Crude extract was mixed with 2ml of glacial acetic acid
containing 1-2 drops of 2% solution of FeCl3. The
mixture was then poured into another test tube
containing 2ml of concentrated H2SO4. A brown ring at
the interphase indicated the presence of cardiac
32
glycosides .

RESULTS & DISCUSSION

Test for phenols
Crude extract was mixed with 2ml of 5% solution of
FeCl3. A blue-green coloration indicated the presence
34
of phenols .
Test for steroids
Crude extract was mixed with 2ml of chloroform and
concentrated H2SO4 was added sidewise. A red colour
produced in the lower chloroform layer indicated the
presence of steroids. Another test was performed by
mixing crude extract with 2ml of chloroform. Then 2ml
of each of concentrated H2SO4 and acetic acid were
poured into the mixture. The development of a greenish
39
coloration indicated the presence of steroids .

These secondary metabolites contribute significantly
towards the biological activities of medicinal plants such
as
hypoglycemic,
antidiabetic,
antioxidant,
antimicrobial,
antiinflammatory,
anticarcinogenic,
30
antimalarial, anticholinergic, antileprosy activities etc .
From the above results, it can be noted that successful
extraction of biologically active compounds from plants
like Camellia sinensis and Tinospora cordifolia are
largely dependent on the type of solvent used during
extraction. Different solvents with differing polarities
46
extract specific phytochemicals in plants . In this
study, polar solvents like water, methanol, ethyl
acetate, isoamyl alcohol, diethyl ether, butan1-ol
yielded the highest amount of crude extracts and also
had the highest presence of phytochemicals. This study
therefore validates the hypothesis that variations in
solvents used will affect the presence of bioactive
29
compounds of an extract . It also implies that the
choice of a solvent is affected by different factors like
class of phytochemicals, diversity and polarity of the
18
compounds to be extracted .

Table 1
Phytochemical constituents of Tinospora cordifolia in water and different solvents extraction
Phytochemical test
Alkaloids
Tannins
Flavonoids
Glycosides
Phenolic
Steroids
Terpenoids

Water
+
+
+
+
+
+
+

Isoamyl alcohol
+
+
+
+
+
+

From these results, extracts of methanol, ethyl acetate,
isoamyl alcohol, diethyl ether, butan1-ol, water
indicated the presence of steroids in giloy and extracts
of methanol, diethyl ether indicated the absent of
steroid in green tea . Terpenoids have been obtained
by successive extraction of dried barks with ethyl
acetate, isoamyl alcohol, diethyl ether, butan1-ol, water
in Tinospora cordifolia (Table 1) but extract of diethyl

Methanol
+
+
+
+
+
-

Ethyl acetate
+
+
+
+
+
+

Diethyl ether
+
+
+
+
+

Butan1-ol
+
+
+
+
+
+
+

ether indicate absent of terpenoid in Camellia sinensis
(Table 2). Occasionally tannins and terpenoids will be
found in aqueous phase, but they are more often
46
obtained by treatment with less polar solvents .
Steroids are responsible for cholesterol-reducing
properties. Steroids also help in regulating the immune
42
response .

Table 2
Phytochemical constituents of Camellia sinensis in water and different solvents extraction
Phytochemical test
Alkaloids
Tannins
Flavonoids
Glycosides
Phenolic
Steroids
Terpenoids

Water
+
+
+
+
+

Isoamyl alcohol
+
+
+
+
+
+
+

Qualitative screening of Camellia sinensis and
Tinospora cordifolia showed that the leave extracts of
the two medicinal plants have alkaloids,flavonoids,
phenols, tannins, steroids and terpenoids. This variation
in phytochemicals makes plants potential medicinal

Methanol
+
+
+
+
+

Ethyl acetate
+
+

Diethyl ether
+
+
+
+
+
-

25

Butan1-ol
+
+
+
+
+
+
+

plants . Investigation of alkaloids have revealed many
pharmacological properties including antidiabetic,
1
and anti-inflammatory
antiprotozoal and cytotoxic
23
properties . Flavonoids and phenolic compounds in
various plants have been reported to have multiple
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biological effects like antioxidant, free radical
scavenging
abilities,
anti-inflammatory
and
45
. The extracts of
anticarcinogenic properties
methanol, butan1-ol, water indicated the presence of
flavonoids in giloy, but absent in ethyl acetate, isoamyl
alcohol, diehyl ether and extracts of ethyl acetate
indicated the absent of flavonoids in green tea. Steroids
in plants are known for their insecticidal, analgesic
properties, cardiotonic and central nervous system
49,35
activities,
immunomodulatory
properties
,
45
antimicrobial and antiinflammatory properties
.
Tannins isolated from medicinal plants have also been
reported to exhibit remarkable toxicity against bacteria
2
and fungi . Terpenoids can be used as protective
substances in storing agriculture products as they are
44
known to have insecticidal properties as well .

CONCLUSION
Results showed that methanol, ethyl acetate, isoamyl
alcohol, diehyl ether, butan1-ol and water solvents are

important in the extraction of polar phytochemicals and
thus crucial in isolation of alkaloids, flavonoids, phenols
and tannins, glycosides, terpenoids, steroids.
Therefore, extracts from these plants in different
solvents could be seen as a good source of bioactive
compounds using extraction techniques.

ACKNOWLEDGEMENT
Myself, Anubrata Paul (Ph.D. Research Scholar) wish
to express my deep sense of gratitude and indebtness
to my esteemed guide Dr. Arpana Vibhuti (Assistant
Professor of SRM University, Haryana, Delhi-NCR) and
also thankful to Dr. Samuel Raj (HOD & Director of C4D, SRM University, Haryana, Delhi-NCR) for their
continuous perseverance, motivation, untiring efforts
and encouragement throughout the course. I am
grateful to Mrs. Jayashree Shaw for providing
necessary guidance to carry out this work in her
laboratory (Galaxy Educare Concepts Pvt Ltd).

REFERENCES
1.

2.

3.

4.

5.

6.

7.
8.
9.

10.
11.

12.

13.

Adeyemi, A. A. Anti-inflammatory activity of the
aqueous leaf extracts of Byrsocarpus
coccineus. Fitoterapia. 2007;78:25-28.
Adeyemo, B. A. Evaluation of antibacterial
properties
of
tannins
isolated
from
Dichrostachys cinerea. Afr. J. Biotechnol.
2007;6(15):1785-1787.
Agriculture, D. o. (C. f. Promotion., Ed.)
Washington DC: USA: Dietary Guidelines for
Americans. National Academ.2001.
Aiyer KN, K. M. Pharmacognosy of Ayurvedic
Drugs (1 ed.). The Central Research
Institute.Trivendram.1963.
Arunkumar, S. M. Analysis of phytochemical
constituents and antimicrobial activities of
aloevera L. against clinical pathogens. World J.
Agril. Sc.2009;5(5):572-576.
Bajpai M, P. A. Phenolic contents and
antioxidant activity of some food and medicinal
plants. International Journal of Food Sciences
and Nutrition. 2005;56(4):287-291.
CK., K. Practical Pharmacognosy (4 ed.). New
Delhi: Vallabh Prakashan.1994.
Cowan, M. Plant products as antimicrobial
agents. Clin. Microbiol. Rev.1999.p.564-582.
Criagg, G. D.Natural product drug discovery in
the next millennium. J. Pharm. Biol. 2001;39:817.
Dewick, P. Tumor inhibition from plants: Tease
and Evans. 1996.
Dhaliwal, K. Method and composition for
treatment of diabetes. US Patent 5886029;
Kapil A, Sharma S. Immunopotentiating
compounds from Tinospora cordifolia. J
Ethnopharmacol. 1999;58:89-95.
Edoga, H. O. Phytochemicals constituents of
some Nigerian medicinal plants. Afr. J.
Biotechno. 2005;4(7):685-688.
Erturk Y, E. S. Physico-chemical characteristics
of wild plum fruits (Prunus spinosa L).

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

International
Journal
of
Plant
Production.2009;3:89-92.
Handa SS, K. S. Extraction technologies for
medicinal and aromatic plants. International
centre for science and high technology
,Trieste.2008;21-25.
Harborne,
J.
Phytochemicals
Methods.
Chapman and Hall Ltd., London.1973.p.49-188.
Jana U, C. R. Preliminary studies on anti-infl
ammaory activity of Zingiber offi cinale Rosc.,
Vitex negundo Linn. and Tinospora cordifolia
(Willid) Miers in albino rats. Indian J
Pharmacol.1999;31:232-3.
Jang, H. C. Principal phenolic phytochemicals
and antioxidant activities of three Chinese
medicinal plant. Food Chemistry.2007;103:749756.
JN, E. Which extractant should be used for the
screening and isolation of antimicrobial
components
from
plants.
Journal
of
Ethnopharmacology.1998;60:1-8.
Kapil A, S. S. Immunopotentiating compounds
from
Tinospora
cordifolia.
J
Ethnopharmacol.1997;58:89-95.
Kirtikar KR, B. B. PharmTech Research
CODEN (USA): IJPRIF. In Indian Medicinal
Plants (Vol. 4, pp. 1004-1008). International
Book Distributors, Dehradun, India.1987.
Kumar SA, P. A. Bioactivity guided extraction of
Seabuckthorn leaves. Journal of Scientific &
Industrial Research.2013;72:307-311.
Lister E & Wilson, P. Measurement of total
phenolics and ABTS assay for antioxidant
activity. Lincoln, New Zealand: Crop Research
Institute. 2001.
Malairajan P, G. G. Analgesic activity of some
Indian
medicinal
plants.
Journal
of
Ethnopharmacology.2006;19:425-428.
Mann, J. Secondary Metabolis. , London:
Oxford University press. 1978.

This article can be downloaded from www.ijpbs.net
B - 192

Int J Pharm Bio Sci 2016 April; 7(2): (B) 187 - 193
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

Maobe AGM, G. E. Preliminary Phytochemical
Screening of Eight Selected Medicinal Herbs
Used for the treatment of Diabetes , Malaria
and Pneumonia in Kisii Region, Southwest
Kenya. Euro. J. Appl. Sci, 2013;5(1):1-6.
Mehrotra
R,
K.
C.
Hepatoprotective
compositions and composition for treatment of
conditions related to hepatitis B and E infection.
US Patent 749296.1999.
Nadkarni KM, N. A. Indian Materia Medica (3
ed., Vol. 1). Mumbai: M/S Popular Prakasan
Pvt. Ltd.1976.
Nayampalli SS, A. S. A comparative study of
diuretic effects of Tinospora cordifolia and
hydrochloro-thiazide in rats and a preliminary
phase I study in human volunteers. J Post grad
Med.1988;34:233-236.
Ncube NS, A. A. Assessment techniques of
antimicrobial properties of natural compounds
of plant origin: current methods and future
trends.
African
J.
Biotechnology.2008;7(12):1797-1806.
Negi JS, S. P. Chemical constituents and
biological importance of Swertia: a review. Curr
Res Chem. 2011.p.1-15.
Padmini E, V. A. Comparative analysis of
chemical
composition
and
antibacterial
activities of Mentha spicata and Camellia
sinensis. Asian Journal of Experimental
Biological Science. 2011;4:772-778.
Pharmacopoeia, I. New Delhi: Controller of
Publications. 1996.
Phillipson, J. W. Plants With Antiprotozoal
Activity : Tease and Evans. In Plants With
Antiprotozoal Activity : Tease and Evans (p.
612). WB Saunders Company, London:
Pharmacognosy. 1996.
PK., M. Quality Control of Herbal Drugs,
Business Horizons. New Delhi: Pharmaceutical
Publishers. 2002.
Rabi T, B. A. Terpenoids and breast cancer
chemoprevention. Breast Cancer Res Treat,
2009.p.223-239.
Raghunathan K, M. R. Pharmacognosy of
Indigenous Drugs. New Delhi: Central Council
for Research in Ayurveda & Siddh. 1982.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.
48.

49.

50.

Rathee JS, H. S. Antioxidant activity of
Nyctanthes arbortristis leaf extract. Food
Chemistry.2007;103:1350-135.
Rio DA, O. B. Uses and properties of citrus
flavonoids. J Agric Food Chem.1997.p.45054515.
RNS Yadav, M. A. Phytochemical analysis of
some medicinal plants. Journal of Phytology.
2011;3(12):10-4.
Robinson EE, M. S. An investigation of the
antioxidant activity of black tea using enhanced
chemiluminescence.
Free
Radical
Research.1997;26:291–302.
SH., A. Essentials of Pharnacognosy (1 ed.).
New Delhi: Birla Publications. 2006.
Shah BA, Q. G. Boswellic acids: a group of
medicinally important compounds. Nat Prod
Rep.2009;26:72-89.
Sofowra, A. Medicinal Plants And traditional
Medicine In Africa. Ibadan, Nigeria: Spectrum
Books Ltd.1993.
Sultana N, A. A. Oleanolic acid and related
derivatives
as
medicinally
important
compounds.
J
Enzyme
Inhib
Med
Chem.2008.p.739-756.
Thamaraiselvi, L. P. Preliminary studies on
phytochemicals and antimicrobial activityof
solvent extracts of Eichhornia (Mart.) solms.
Asian J. Plant Sci. Res.2012;106:142-145.
Tiwari P, K. B. Phytochemical screening and
Extraction:
A
review.
Internationale
Pharmaceutica Sciencia.2011;1(1):98-106.
Trease, G. E. Pharmacognosy. Bailliere Tindall,
London.1989.p.45-50.
Vasu, K. G. Biomolecular and phytochemical
analyses of three aquatic angiosperms. Afr. J.
Microbiol. Res.2009;3(8): 418-421.
Wagner KH, E. I. Biological relevance of
terpenoids: Overview focusing on mono-di and
tetraterpenes. Ann Nutr Metab.2003.p.95-106.
Zhao TF, W. X. Folkloric medicinal plants:
Tinospora sagittata var. cravaniana and
Mahonia bealei. Planta Medica. 1991;57-505.

This article can be downloaded from www.ijpbs.net
B - 193

