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Abstract—Tinospora cordifolia is a member of the
Menispermaceae family and has a number of medicinal
applications. Giloy is a highly prized and often used
plant in Ayurvedic medicine. The goal of this study was
to screen for Tinospora cordifolia stems and investigate
the phytochemicals that are present in the plant, both
qualitatively and quantitatively. Alkaloids, glycosides,
saponins, phenols, tannins, and flavonoids are among
the phytochemical components found in methanolic
extract of the stem of Tinospora cordifolia. Fresh stems
of Tinospora cordifolia were quantitatively determined
to contain 2.58 £ 0.08 % w/w of glycoside (%), 8.2501 +
0.03 % w/w of total tannins, and 1.865 + 0.017 % w/w
of phenolics. As demonstrated by the methanolic
extract of Tinospora cordifolia stem, a higher
concentration of phenolic and tannin components
results in a more potent free radical scavenging activity.
According to the DPPH experiment, these powders'
antioxidant potential was 61.18 percent.

Key word— Tinospora cordifolia, Stem, Screening,
Tannins, Phenols, Glycosides, Free radical scavenging
activity.

I INTRODUCTION

Giloy (Tinospora cordifolia) is a huge, genetically
varied climbing shrub that belongs to the
Menispermaceae family and is also known as
"Guduchi" in Sanskrit. It may be found at higher
elevations and has distinctive greenish-yellow
blossoms [26]. The heart-leaved moonseed plant, as
it is generally called, is mostly found in the Konkan
area of Maharashtra's natural forests. The genus
Tinospora has about thirty-two species of climbing
shrubs that are found in the Pacific Islands,
Madagascar, Australia, and tropical Africa. It is the
most significant plant from a medical and
commercial standpoint. It is indigenous to several
areas of China and the tropical portions of the Indian
subcontinent. [35, 5]. From Kumaon eastward and
southward to Sri Lanka, this year-round climber may

be found in all of tropical India, reaching elevations
of 900 meters. It is often collected in the summer
month of May. [29]

The medicinal qualities of this plant were explored in
both Ayurveda and traditional medical systems. The
plant may be found at heights of up to 1,200 meters
above mean sea level throughout all of tropical India,
from Kumaon and Assam in the north to West
Bengal, Bihar, Deccan, Konkan, Karnataka, and
Kerala in the south. It grows over tiny trees and
hedges and is very widespread in dry and deciduous
woodlands. It thrives in a variety of soil types, from
acidic to alkaline, and requires a modest level of soil
moisture [4]. In addition to its anti-inflammatory
properties, the stem is bitter, stomachic, cholagogue,
diuretic, and tonic. It also lowers fever and thirst,
purifies blood, has hepatoprotective properties, and
cures urinary tract infections, upper respiratory tract
infections, jaundice, and burning sensations. [39]

One of the most valued and popular herbs in
Ayurvedic therapy is Giloy. On the Indian
subcontinent, it has been in use for a very long period.
Research on this topic has been ongoing for a long
time. [8]. This plant is also used as a traditional
medicine by indigenous people in tropical and
subtropical parts of Africa, Australia, and Asia [28].
Over the past 10 years, the therapeutic usage of
herbal medicine has significantly increased
worldwide. The toxicity and side effects of allopathic
medications have led to an increase in the use of
herbal remedies in the field of medicine. Traditional
practitioners provide the majority of medical care for
around 80% of the population in our country.
Therefore, it is imperative to recognize the medicinal
and economic benefits of the plants and animals
cultivated in the Himalayan foothills. [33]

Tinospora cordifolia is a rich source of alkaloids,
furano diterpenoids, clerodane norditerpenoids,
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sesquiterpenoids,  phenolics, lignans, sterols,
aliphatic compounds, polysaccharides, essential oil,
and fatty acids [9]. It has been shown that bitter
substances like tinosporin, tinosporic acid, and
tinosporol, as well as alkaloids like berberine, have
therapeutic advantages. The kidney, liver, and spleen
are the main organs that Tinospora cordifolia targets
when it operates pharmacologically on the body. [21]

Tinospora cordifolia has been used traditionally to
treat bone fractures, fever, skin conditions, chronic
diarrhea, jaundice, asthma, and overall fragility. In
the form of juice, decoction, paste, powder, and
tablets, it has also been used into several people's
Ayurvedic therapies [36]. By invigorating the liver
and spleen, Tinospora cordifolia serves as a blood
cleanser, eliminating faulty and damaged red blood
cells from peripheral blood circulation. Because of its
high alkaloidal content, the stem of Tinospora
cordifolia is permitted for use in Ayurvedic medicine
and is used for therapy according to Indian
Pharmacopoeia. [1]

Traditional pharmaceuticals play a major role in the
global healthcare system. It is estimated that
developing countries are home to 80% of the world's
population. For medical treatment, they mostly rely
on herbal medicines and traditional medicine, which
are integral to their culture [12]. The main objective
of the research to screening of phytochemical present
in Tinospora cordifolia stem extract which was used
as a herbal and tradition medicine.

1. MATERIAL AND METHODS:

Plant Material: The Giloy stems were procured from
local farmers Mr. Vijay Abhyankar and Mayuresh
Abhyankar, A/P.: Jambhulpada, Taluka: Sudhagad,
District: Raigad (MS), Maharashtra, India. The
experiment was conducted at Post Graduate Institute
of Post Harvest Technology and Management Killa-
Roha, under Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli. Dist-Ratnagiri (M.S).

Preparation of plant extract:

The acquired plants' stems were meticulously cleared
of any extraneous material. The sample was first
dried in an oven set to 60 degrees Celsius for three
days. The dried material was then ground into a
powder using a grinding machine. Five grams of this
powder were taken in triplicate, dissolved in fifty
millilitres of methanol, and shaken on a tabletop for

forty-eight hours in a round joint conical flask. A
vacuum rotary evaporator was used to filter and
concentrate the sample after centrifugation. The
concentration was increased to 10 millilitres by
adding additional of the suitable solvents to make the
stock solution. Samples were stored at 4°C for further
examination.

Qualitative Screening: (Preliminary phytochemical
evaluation)

Detection of alkaloids:

Extracts were dissolved individually in dilute
hydrochloric acid and filtered. The filtrates were used
to test for the presence of alkaloids. The alkaloid
detection was performed by different tests like
Mayer’s test (Filtrates were treated with Mayer’s
reagent (saturated solution of potassium mercuric
iodide) and formation of a yellow cream precipitate
indicates the presence of alkaloids), Wagner’s reagent
(Filtrates were treated with Wagner’ reagent
(saturated solution of iodine in potassium iodide) and
formation of brown/reddish brown precipitate
indicates the presence of alkaloids), Dragendorff’s
reagent (Filtrates were treated with Dragendorff’s
reagent (saturated solution of potassium bismuth
iodide) and formation of a red precipitate indicates
the presence of alkaloids) and Hager’s reagent
(Filtrates were treated with Hager’s reagent
(saturated solution of picric acid) and formation of a
yellow coloure precipitate indicates the presence of
alkaloids) [2].

Detection of glycosides: Extracts were hydrolyzed
with dilute hydrochloric acid and then were subjected
to tests for glycosides by different tests such as
Modified Borntrager’s test and Legal’s test. [13,10]
Detection of saponins: The saponins were identified
by Froth test. Extracts were diluted with distilled
water to 20ml and were shaken in graduate cylinders
for 15 min. Formation of foam of height of 1 cm
indicates the presence of saponins [2].

Detection of phenols: (Ferric chloride test) Extracts
were treated with a few drops of ferric chloride
solution. Formation of bluish black colour indicates
the presence of phenols. [18]

Detection of tannins: (Gelatin test) Gelatin solution
(1%) containing sodium chloride was added to the
extracts. Formation of white precipitates indicates the
presence of tannins. [18]
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Detection of flavonoids:

Alkaline reagent test: Extracts were treated with a
few drops of sodium hydroxide solution. Formation
of intense yellow colour, which become colourless on
the addition of dilute acid, indicates the presence of
flavonoids.

Lead acetate test: Extracts were treated with a few
drops of lead acetate solution. Formation of yellow
coloure precipitates indicates the presence of
flavonoids.

Zinc- hydrochloric acid reduction test: To the crude
extracts, a pinch of zinc dust and small amount of
concentrated hydrochloric acid were added.
Appearance of magenta colour after few minutes
indicates the presence of flavonoids [13].

Quantitative Screening:

Glycoside (%)

Five gram of sample was taken in 100 ml distill water.
To this 10 g conc. H>SO4 (prediluted with 10 ml H,O)
was added. It was then reflux for 6-8 hrs. Cooled and
extracted with chloroform (2 x 25 ml). The
chloroform layer was then washed with distilled
water till it is acid free. Transferred to a pre weighed
beaker and dried in an oven to a constant weight. [23]
Percentage of cardiac glycoside was calculated from
the following formula:

. . B—A) X100x2
Percentage of Cardiac Glycoside ———(. ) X100
Weight of sample
Where,

B = weight of beaker with content;

A = weight of empty beaker

Total tannins content (% w/w)

Two gram of the powdered drug was extracted for 20
hrs with petroleum ether. The residue was boiled for
2 hrs with 300 ml of double distilled water. It was
cooled, filtered with Whatman No.1 filter paper and
diluted to 500 ml with double distilled water. 25 ml
of the infused was pipetted out in 2 litre porcelain
dish to which 20 ml indigo solution and 750 ml
double distilled water was added. This was titrated
with standard KM,O4 (0.1N) solution by adding 1 ml
at a time, until blue solution changed to green, after
which a few drops were added at a time until solution
turned golden yellow in colour (A). Similarly, a
mixture 20 ml indigo solution and 750 ml of double
distilled water was titrated (B). [32]

The percentage of total tannins = [(A-B) X 1000]
/ weight of drug sample taken X 0.1.

Each

ml of 0.1 N KMnO4 = 0.004157 g of total tannins.
Total phenolic content (% w/w)

Preparation of extract by soxhlet extraction method

A thimble was prepared by using 0.5 mm Whatman
No. 1 filter paper. About 100 gm of powdered
material was uniformly packed into a thimble and run
in soxhlet extractor. It was exhaustible extracted with
ethanol and methanol for the period of about 48 hours
or 22 cycles or till the solvent in the siphon tube of
extractor become colourless. After that extracts were
filtered with the help of filter paper (Whatman No. 1)
and solvent was evaporated in a rotary evaporator to
get the syrupy consistency, then after the extract was
kept in refrigerator at 4 °C to determine antioxidant
activity [20].

Total phenolic content (TPC) in the extracts was
determined using the Folin-Ciocalteu reagent method
[30]. This method depends on the reduction of FCR
by phenols to a mixture of blue oxides which have a
maximal absorption in the region of 765 nm using a
spectrophotometer  (Shimadzu  Uv-160A  PC,
Shimadzu Corporation, Kyoto, Japan). A stock
solution of stem extracts was prepared to the
concentration of 10 mg/ml (50 mg of powdered
extract dissolved in 5 ml of ethanol). To 1.0 ml of
each extract, 5 ml of Folin-Ciocalteu reagent was
added. The solution was vortexed and incubated in
the dark for 3 minutes. After that 5 ml of sodium
carbonate (75 g/l) solution was added to the mixture
and mixed thoroughly. The mixture was incubated in
the dark for 1 hour. The absorbance was read at 765
nm. Blank consisted of 5 ml Folin-Ciocalteu reagent,
1 ml ethanol and 4 ml sodium carbonate solution.
Based on the measured absorbance, the concentration
of phenolics was read (mg/ml) from the calibration
line; then the total content of phenolic compounds
were expressed as tannic acid equivalents (TAE),
calculated by the following formula:

C=cxV/m
Where,
C - total content of phenolic compounds (mg of TA/g
of extract)

¢ - the concentration of tannic acid established from
the calibration curve (mg/ml)

V- the volume of extract (ml)

m - the weight of pure plant extract (g)

Free radical scavenging activity

The scavenging activity of Tinospora cordifolia stem
extracts was determined using DPPH assay with
some minor modifications [6].

This method depends on the reduction of purple
DPPH (1, 1-Diphenyl-2-Picryl Hydrazyl) to a yellow
colour diphenyl picrylhydrazine. The determination
of the disappearance of free radicals was done using
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a spectrophotometer (Shimadzu Uv-160A PC,
Shimadzu Corporation, Kyoto, Japan). The
remaining DPPH which showed maximum
absorption at 518nm was measured. Each plant
extract sample's stock solution (10 mg/ml) was
diluted to final concentrations of (9, 8, 7, 6, 5, 4, 3,2
and 1 mg/ml) in DMSO (Dimethyl sulfoxide). One
ml of a 0.3 mM DPPH DMSO solution was added to
2.5 ml of sample solution of different concentrations.
These are test solutions. Ascorbic acid was used as
positive control and prepared in the same manner as
above. As DPPH is sensitive to light, it is exposed to
the minimum possible light. These solutions were
allowed to react at room temperature for 30 minutes.
The absorbance values were measured at 518 nm and
converted into the percentage antioxidant activity
using the following equation:

Free radical scavenging activity (%) =
Abs(control)—Abs(sample) % 100
Abs(control)

Where, (Abs = Absorbance)
The test was done in triplicate.

1. RESULTS

Qualitative Screening of extract:
Table No. 1: Preliminary qualitative screening of
Tinospora cordifolia extract

Sr. | Phytoconst Tests Ethanoli
No ituent c extract
1. Alkaloids Dragondroff’s +
test
Wagners test +
Mayers test -
Hagers test -
2. | Glycosides Legal test -
Modified +
Borntrager’s
3. Saponins Foam test -
4. Phenols Ferric Chloride +
test
5. Tannins Ferric Chloride +
test
6. Flavonoids | Alkaline reagent
Lead acetate +
Zinc Hcl test -

(-) A sign indicates absence of constituent in the
respective screening test; (+) sign indicates the
presence of a constituent in the respective screening
test.

Qualitative Screening of extract:

Glycoside (%)

The Glycoside (%) of fresh Giloy stem was found to
be 2.58 + 0.08 of the fresh weight, indicating a
significant presence of glycoside.

Total tannins content (% w/w)

The total tannin content (% w/w) of fresh Giloy stem
was found to be 8.2501 + 0.03 of the fresh weight,
indicating a significant presence of tannins.

Total phenolic content (% w/w)

The total phenolic content (% w/w) of fresh Giloy
stem was found to be 1.865 + 0.017 of the fresh
weight, indicating a significant presence of phenolic
compound.

Free radical scavenging activity

The free radical scavenging activity of Giloy stem
was evaluated using the DPPH (2,2-diphenyl-1-
picrylhydrazyl) assay. The data for free radical
scavenging activity are presented in Table 1 and
graphically depicted in fig.1

V. DISCUSSION

Qualitative Screening (Phytochemical investigation):
The present study reveals that the extract from the
stem of Tinospora cordifolia shows the presence of
phytochemical alkaloids,
glycosides, saponins, phenols, tannins, and
flavonoids in methanolic extracts, as shown in Table
1. The described phytochemical result above in
current work also marked nearly a similar presence
of constituents with ethanolic extract of differently
processed T. cordifolia stem powders. These results
are also consistent with the previously published
reports [16,11].

constituents like

Quantitative Screening:

Glycoside (%)

The glycoside (%) of fresh Giloy stem was found to
be 2.58 £ 0.08 of the fresh weight, indicating a
significant presence of glycoside. These results are
consistent with the previously correlations evidence
on same spices Tinospora cordifolia stem. [7,22,23
and 34]

Total tannins content (% w/w)

The total tannin content (% w/w) of fresh Giloy stem
was found to be 8.2501 + 0.03 of the fresh weight,
indicating a significant presence of tannins. These
results are in agreement with the reports of
Sivakumar et al. [32]; Kumar et al. [14]; Sardhara
and Gopal [27]; Sinha et al. [31] and Nagalakshmi et
al. [19] on Tinospora cordifolia stem.

Total phenolic content (% w/w)
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The total phenolic content (% w/w) of fresh Giloy
stem was found to be 1.865 + 0.017 of the fresh
weight, indicating a significant presence of phenolic
compound. The same line of work was done by
Premanath and Lakshmidevi [25]; Praveen et al. [24];
Mishra et al. [15]; Upadhyay et al. [37]; Balkrishna
et al. [3]; Kaur et al. [11] and Modi et al. [17] on
Tinospora cordifolia stem.

Free radical scavenging activity

The free radical scavenging activity of Giloy stem
was evaluated using the DPPH (2,2-diphenyl-1-
picrylhydrazyl) assay. The same line of work was
done by Sivakumar et al. [32]; Balkrishna ef al. [3]
and Upadhyay et al. [38] on Tinospora cordifolia
stem.

V. CONCLUSION

Based on the findings of the current studies, it can be
concluded that the stem of Tinospora cordifolia
shows the presence of phytochemical constituents
like alkaloids, glycosides, saponins, phenols, tannins
and flavonoids in methanolic extract and total
glycoside, total tannin and total phenolic content
(2.58 £ 0.08 %, 8.2501 + 0.03%, and 1.865 + 0.017
%, respectively) was observed in the freshly
harvested stem of Giloy. The free radical scavenging
activity of Giloy stem was evaluated using the DPPH
assay (61.18 %) recorded in the stem of Giloy. As a
source of many physiologically active compounds
with protective activity, Tinospora cordiofolia stem is
very potentially useful as an ingredient for functional
food development.
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Table No.2 Free radical scavenging activity of
methanolic extract of fresh Giloy stem

Methanolic extract of (DPPH) Radical
Giloy stem sample Scavenging Activity %
(ng)

10 0.97

20 11.18

30 21.05

40 23.68

50 32.89

60 42.11

70 53.29

80 57.24

90 59.87

100 61.18

Fig 1 Free radical scavenging activity of methanolic extract of fresh Giloy stem

80.00
70.00 R2 =0.9707
60.00
50.00
40.00
00 e
20.00 Q .........
000 e
0.00 )

Radical scavenging activity (%)

y =0.6986x - 1.9737

DPPH Assay

o
o

oo
oo
oo ®

oo
oo

60 80 100 120
Concentration

IJIRT 178129 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4434



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

IJIRT 178129 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

REFERENCES

Anonymous. (2001) The ayurvedic
pharmacopoeia of India Volume I, part 1,
Government of India, Ministry of Health and
Family Welfare, Department of Ayurveda, Yoga
& Naturopathy, Unani, Siddha, and
Homeopathy (Ayushi): 53-55.

Ansari SH. 2006. Pharnacognosy, Essentials 1st
edition, of Birla publications, New Delhi, pp.
357-359, 588-590.

Balkrishna A, Kumar MH, Sharma VK, Sharma
N, Mishra N, Kaur N, Janoti DS and Gupta AK.
(2016) Comparative analysis of HPTLC,
secondary  metabolites and  antioxidant
activities of Tinospora cordifolia stem powders.
International  Journal of Pharmaceutical
Science Research, 7(10): 1000-09.

Bury K. L, Rao Y and Kumar K.B. (2004)
Efficacy of Tinospora cordifolia on learning
and memory in healthy volunteers. [lranian
Journal of Pharmacology & Therapeutics, 3:
57-60.

Chadha YR. (1948) The Wealth of India.
Publication and information directorate, New
Delhi, India, 33: 10203.

Choi CW, Kim SC, Hwang SS, Choi BK, Ahn
HJ, Lee MY, et al. (2002) Antioxidant activity
and free radical scavenging capacity between
Korean medicinal plants and flavonoids by
assay — guided comparison. Plant Science, 163:
1161-1168.

Dwivedi, R., Sharma, V., Agrawal, R.C. and
Bhargava, S. (2014) Qualitative estimation of
phytoconstituents and in vitro antioxidant
potential of Tinospora cordifolia
extract. International Journal of Biological &
Pharmaceutical Research, 5(2): 114-119.
Gawhare Vikesh. (2013) A review on Guduchi
through  ayurvedic  texts, International
Ayurvedic Medical Journal, 1(3): 1-7.

Ghosal S and Vishwakarma RA. (1997)
Tinocordiside, a new rearranged cadinane

stem

sesquiterpene  glycoside from Tinospora
cordifolia. Journal of Natural Products, 60:
839-841.

Indian Pharmacopoeia, 1996. Govt. of India,
Ministry of Health and Family Welfare
Published by the Controller of Publications,
New Delhi, A-47, A-53, A 54.

Kaur, G., Prabhakar, P.K., Lal, U.R. and Suttee,
A. (2016) Phytochemical and biological

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

analysis of Tinospora cordifolia. International
Journal of toxicological and pharmacological
research, 8(4): 297-305.

Khalifa A, Andreias L and Velpari S. (2022)
Adenovirus hepatitis in immunocompetent
adults. Journal of Investigative Medicine High
Impact Case Reports: 10:23.

Kokate CK. 1994. Practical Pharmacognosy,
4th edition, Vallabh Prakashan, New Delhi, pp.
4, 29.

Kumar, A., Kumar, M.A.N.O.J., Dandapat, S.
and Sinha, M.P. (2013) Antioxidant activity and
pharmacological screening of Tinospora
cordifolia (Thunb.). The Bioscan, 8(2): 689-
693.

Mishra, A., Kumar, S. and Pandey, A.K. (2013)
Scientific validation of the medicinal efficacy
of Tinospora cordifolia. The Scientific World
Journal, (1): 2929-34.

Mishra, P., Jamdar, P., Desai, S., Patel, D. and
Meshram, D., 2014. Phytochemical analysis
and assessment of in vitro antibacterial activity
of Tinospora cordifolia. International Journal
of Current Microbiology
Sciences, 3(3), pp-224-234.
Modi, B., Koirala, N., Aryal, S.P., Shrestha, J.,
Koirala, S., Upadhyaya, J., Basnyat, R.C,
Nassan, M.A., Algarni, M. and Batiha, G.E.S.
(2021) Tinospora cordifolia (Willd.) Miers:

and  Applied

phytochemical  composition, cytotoxicity,
proximate analysis and their biological
activities. Cellular and Molecular

Biology, 67(1): 50-57.

Mukherjee PK. 2002. Quality Control of Herbal
Drugs, Business Horizons Pharmaceutical
Publishers, New Delhi, pp. 356-358.
Nagalakshmi, R., Anand, S.P. and Prakash, M.
(2023). qualitative
phytochemical

and quantitative
screening of  Tinospora
cordifolia  (Willd.). Journal of Stress
Physiology & Biochemistry, 19(3): 170-177.
Okeke MI, Iroegbu Cu, Eze EN, Okoli AS,
Esimone CO. (2001) Evaluation of extracts of
the root of Londolphia owerrience for
antibacterial activity. Journal of
Ethnopharmacology, 78: 119-127.

Panchabhai TS, Ambarkhane SV, Joshi AS,
Samant BD and Rege NN. (2008) Protective
effect of Tinospora cordifolia, Phyllanthus
and their combination against

antitubercular drug induced hepatic damage: an

emblica

4435



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

IJIRT 178129 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

experimental study. Phytotherapy Research,
22:646-650

Patel, A., Bigoniya, P., Singh, C.S. and Patel,
N.S. (2013) Radioprotective and cytoprotective
activity of Tinospora cordifolia stem enriched
extract containing cordifolioside-A. Indian
journal of pharmacology, 45(3): .237-243.
Pradhan, D., Ojha, V. and Pandey, A.K. (2013)
Phytochemical analysis of Tinospora cordifolia
(Willd.) Miers ex Hook. F. & Thoms stem of
varied thickness. [International Journal of
Pharmaceutical Sciences and Research, 4(8):
3051.

Praveen, N., Thiruvengadam, M., Kim, H.J,,
Kumar, JP. and Chung, IM. (2012)
Antioxidant activity of Tinospora cordifolia
leaf through  non-enzymatic
method. Journal of Medicinal Plants
Research, 6(33): 4790-4795.

Premanath, R. and Lakshmidevi, N. (2010)
Studies on anti-oxidant activity of Tinospora
cordifolia (Miers.)
models. Journal of American science, 6(10):
736-743.

Rana V, Thakur K, Sood R, Sharma V and
Sharma TR. (2012) Genetic diversity analysis
of Tinospora cordifolia germplasm collected

extracts

leaves using in vitro

from northwestern Himalayan region of India.
Journal of Genetics, 91: 99-103.

Sardhara, R.A. and Gopal, S. (2013) Qualitative
phytochemical screening of different solvent
extracts of Tinospora cordifolia stem and
lantana camara flower. International Research
Journal of Pharmaceutical and Applied
Sciences, 3(5): 210-213.

Sensen Chi, Gaimei She, Dan Han, Weihua
Wang, Zhao Liu, Bin Liu. (2016) “Genus
Tinospora: ethnopharmacology,
phytochemistry, and pharmacology”, Evidence-
Based  Complementary
Medicine, 1: 1-32.
Sharma, P.C., Yelne, M.B., Dennis, T.J. (2005)
Database on medicinal plants used in ayurveda.
Central Council for Research in Ayurveda and
Siddha Ministry of Health & Family Welfare,
Government of India; New Delhi. Vol. 3: 256-
260.

Singleton VL, Orthofer R, Lamuela-Raventos
RM. (1999) Analysis of total phenols and other
oxidation substrates and antioxidants by mean
of Folin-Ciocalteu reagent: 299-152.

and  Alternative

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Sinha, A., Sharma, H., Singh, B. and Patnaik,
A. (2017) Phyto-chemical studies of methanol
extracts of Tinospora cordifolia stem by Gc-
Ms. World Journal of Pharmaceutical
Research, 6(4): 1319-1326.

Sivakumar, V., Rajan, M.S. and Riyazullah,
M.S. (2010) Preliminary phytochemical
screening and evaluation of free radical
scavenging activity of Tinospora
cordifolia. International Journal of Pharmcy
and Pharmaceutical Science, 2(4): 186-188.
Sood, S. (2015) Assessment of storage stability
cordifolia  (Giloy) based
squash. International Journal of Innovative
Research and Development, 4(2): 306-315.
Tiwari, P., Nayak, P., Prusty, S.K. and Sahu,
PK. (2018) Phytochemistry and pharmacology
of Tinospora cordifolia: A review. Systematic
Reviews in Pharmacy, 9(1): 70-78.

of  Tinospora

Udayan PS, Pradeep AK and Balachandran I.
(2009) A new species of Tinospora
(Menispermaceae)  from  South  India.

Edinburgh Journal of Botany, 66: 77-80.
Upadhyay, A.K., Kumar, K., Kumar, A. and
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): 112-121.

Upadhyay, N., Ganie, S.A., Agnihotri, R.K. and
Sharma, R. (2013) Studies on antioxidant
activity and total phenolic content of Tinospora
cordifolia  (Miers.) stem using
models. American Journal of Phytomedicine
and Clinical Therapeutics, 1(8): 617-627.
Upadhyay, N., Ganie, S.A., Agnihotri, R.K. and
Sharma, R. (2014) Free radical scavenging
activity of Tinospora cordifolia (Willd.)
Miers. Journal of Pharmacognosy and
Phytochemistry, 3(2): 63-69.

Vedavathy S and Rao KN. (1991) Antipyretic
activity of six indigenous medicinal plants of
Tirumala Hills. Andhra Pradesh, India. Journal
of Ethnopharmacology, 33(1-2): 193-196.

in vitro

4436



