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Abstract-Tinospora cordifolia is a popular
medicinal plant which is used in several traditional
medicines to cure various diseases. The common
names are Amrita and Guduchi, belonging to the
family of Menispermaceae. The aim of the study
was to study the stem extract of traditional medicinal
plant, T. cordifolia for qualitative estimation of
phytoconsituents and subsequently to determine its
antibacterial activity against two test
microorganisms Escherichia coli and Pseudomonas
aeruginosa to authenticate its use in traditional
medicines. Stems were air-dried and coarsely
powdered samples were subjected to Soxhlet
extraction using diverse solvents (Hexane,
chloroform, ethyl acetate and methanol and water).
Freshly prepared extracts were exposed to standard
phytochemical analysis for qualitative estimation of
phytoconsituents. The antibacterial activity of the
stem extract of 7. cordifolia was determined by agar
well diffusion method. Phytochemical analysis
revealed the presence of several phytochemicals viz.,
alkaloids, flavonoids, steroids, phenol, tannins,
steroid,  terpenoids, saponins and sugars. The
methanolic extract displayed the presence of highest
number of phytochemical compounds. It may be
due to the higher solubility of active components in
this solvent as compared to other solvents. The
results revealed that the methanolic extract exhibit
the effective antibacterial activity against the tested
bacterial species . The studies justify the use of 7.
cordifolia in traditional medicines. The investigation
further proposed that the metabolites present in leaf
tissue of 7. cordifolia can be potential source of novel
natural antibacterial and antioxidant agents and can
be prospective applications in food industry as an
antioxidant.
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Introduction

Trees and plants are of supreme importance for life
of humans since ancient times. Man depended on
them for his physical needs such as sources for food,
shelter, clothing, medicine, ornaments tools and for
spiritual needs. India is a country rich in indigenous
herbal resources which grow on their varied
topography and under changing agro-climatic
conditions permitting the growth of almost 20,000
plant species, of which about 2,500 are of medicinal
value "*. Peoples are now showing interest in plant
derived drugs mainly due to the current widespread
belief that 'Green Medicine' is safe and more
dependable than the costly synthetic drugs which
have adverse side effects. Medicinal plants are
mostly locally availablerelatively cheaper and there
is every virtue in exploiting such local and
traditional remedies when they have been tested and
proven to be non-toxic, safe, inexpensive and
culturally acceptable to the community*. Tinospora
cordifolia is a shady climbing shrub belonging to
the family Manispermaceae, is found in the tropical
arecas of India, Pakistan, Sri Lanka, Burma, Africa,
Australia and China." The phytochemical
constituents of 7. cordifolia consists of alkaloids,
sesquiterpenoid, polysaccharides, steroids,
glycosides, different types of fatty acids and
essential oils*’. In this perspective, the plant is
considered to be a nectar plant and has been called
as amrita in Sanskrit in recognition of its
detoxifying, rejuvenating, and immune boosting
properties’. Experimental studies conducted on T,
cordifolia have shown that it has significant
therapeutic effects on diabetes and its associated
Complications, hepatotoxicity, different types of
infections, gastrointestinal related complications
and different types of cancers.” Also, traditionally it
has been reported that this plant extract has been

used for the treatment of fever **.
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The aim of this work was to determine the
phytochemical constituents of the stem extract of 7
cordifolia and also its antibacterial activity against

Escherichia coliand Pseudomonas aeruginosa.

Material and Methods

Plant Collection and Processing

Stems of Tinospora cordifolia were collected from
Ranipokhari region of Dehradun(Uttarakhand) in the
month of November.The botanical identity of plant
was identified taxonomically . The plant material
were cultivated types of 6-7 meter in height. About
20 plants both male and female were taken for study.
The collected stems were cut into pieces with a sharp
knife and were first washed with distilled water and
disinfected for 30 minutes by immersion in a 2 %
solution of sodium hypochlorite. The plant material
was then rinsed with distilled water to remove
residual hypochlorite. Finally the plant material was
dried under shade at room temperature for 20 days.
After drying plant sample was blended, pulverized
and stored at 4°C. The whole experiment was
conducted using a single source of dried powder of
selected plant species.

No. 29 DEC- 2020

Preparation of extracts

Successive solvent extraction scheme was used for
preparation of different extracts. The 500g powder
of Tinospora cordifolia stem was used for extraction
with hexane using Soxhlet's extractor. Different
solvents were used for the extraction purpose in a
specific sequence based on increasing polarity.
Different solvents were used for dissolving different
components present in the plant material, based on
their different component present in the plant
material, based on their different polarity. Solvents

in order of increasing polarity were used.

Hexane < Chloroform < Ethyl acetate < Methanol <
Distilled water
The 500g plant material was exhaustively extracted
with 1000ml each of hexane, chloroform, ethyl
acetate, methanol and distilled water, respectively
using a soxhlet continuous extraction for 1 week. The
final extract was concentrated and dried out.

w
co
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Figure-1 Scheme of extraction
Powdered drug (1000g)

ﬂ Soxhlet extraction with Hexane

Filter and evaporate

Hexane extract Marc

Extraction with Chloroform ﬂ

Filter and evaporate
Chloroform extract Marc

Extraction with Ethyl acetate ﬂ

Ethyl acetate extract Marc

Extraction with Methanol

Methanol extract Marc

Extraction with Distilled water ﬂ

Distilled water extract Marc
Marc: residue left after extraction

Determination of extractive value
The percentage extractive values (w/w) was calculated as:

Weight of dried extract
Extraction value (%) = X 100
Weight of plant material
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Phytochemical Screening 4. Test for steroids
All the five extracts (Hexane, Chloroform, ethyl Liebermann-Burchard Reaction: Mixed 2ml of

acetate, methanol, distilled water) were subjected to ~ €xtract with chloroform. Added 1-2 ml of acetic
preliminary phytochemical screening for the anhyglnde and 2 drops of conc. Sulphuric acid from
detection of various phytoconstituents such as the sides of test tube. Development of green colour

alkaloid, terpenoid, tanmin, saponin, flavonoids, reveals the positive test for steroid moiety.

) d J bohvd Ph hemical Salkowiski reaction: 2ml of crude extract was
ammo. acids - an ] carbohy rate: ytoc emlpa dissolved in 2ml of chloroform to this added 2ml of
analysis was carried out according to following

con. H,SO, sidewise, red color ring was produced .
standard procedures.

. 5. Test for phenolic components and tanins

1. Detection of Alkaloids: Small portion of the gma| quality of test solution dissolved in water and
solvent free extract was stirred with a few drops of subjected to the following tests to detect the presence
dil. HCL and filtered. The filtrate was then tested for of phenolic compounds and tannins.

the colour test to detect the presence of alkaloid in  Dil. FeCl, solution (5%) test: Test solution with few
60ml distilled water 5.0g of potassium iodide in drops of ferric chloride solution showed intense

20ml distilled water, 20ml of distilled water) giving greencolor ",

cream of ppt. Vanillin HCl acid test solution: Test solution with
Hager's reagent: Test solution with Hager's vanillin reagent (1gm vanillin in 10 ml concentrated
HCI) gavered color.

reagent (saturated aq. solution of picric acid 1i.e. .
gent ( 4 P 6. Test for saponins Froth test: 2 ml of crude extract

p i o
1.0% wiw solution of picric acid in hot water) gave was mixed with 2ml of distilled water in a test tube,

yellowpl')t. . . _ the solution was warmed and shaken vigorously;
Wagner's reagent: Test solution with Wagner's formation of stable foam indicated the presence of

reagent (1.27g of iodine and 2g of potassium iodide  saponin
in 5ml of water and 100ml distilled water) gave 7.Test for protein and amino acids
reddish brown ppt. Ninhydrin solution test: Heated 3ml of extract and
2. Detection of Flavonoids 3 drops of 5% Ninhydrin solution in boiling water
Alkaline reagent test: Extracts were treated with a bath for 10 min. The developmen.t 0fV1plet1§)r purple
few drops of sodium hydroxide solution. Formation ~colour showedthe presence of amino acids. . .
of intense yellow colour, which became colourless Biuret test: To 3ml of aqueous extract addpd 4%
2. . A NaOH and few drops of 1% CuSo, solution. Violet or
on the addition of dilute acid, indicates the presence . ) . .
of flavonoids pink colour is formed, if proteins are present.
' Thin layer chromatography profiling of various
3. Test for Carbohydrates extracts
Molish's test: To the 2-3.m1 Qf extract, few drops of - Nowadays, TLC is employed as an important tool for
95% alpha-napthol solution in alcohol were added. the qualitative and quantitative phytochemical
After shaking, conc. H,SO, was added from the sides  analysis of herbal drugs and formulations'®". The
of the test tube. Appearance of violet ring at the TLC profiling was performed as per described by
junction of two layers indicated the positive test for Biradar et al., 2013". Various extracts of stem of
reducing sugar. Tinospora cordifolia were obtained by sequential
Fehling's test: Tol ml Fehling A and 1 ml Fehling B Soxhlet extraction with different solvents of
reagent 1 ml of extract was added and boiled for increasing polarity. 100gm of powdered sample were
about 10min. Formation of brick red color sequentially extracted in a Soxhlet extractor using

precipitate indicated the presence of carbohydrate’. ~ 800 ml of hexane, chloroform, ethyl acetate,
Benedict's solution test: Equal volume of methanol and distilled water, The extraction was

Benedict's reagent and extract were mixed in test done until solvent in soxhlet became colourless. The
tube. Heated in boiling water bath for 5 min. ©€Xtracts were then subjected to distillation for

Appearance of red coloured solution indicates the preparation of crude extracts in respecti\/.e' solvents.
&sitive test for reducing sugar. The TLC plates were prepared by using Silica gel 'G'
’
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as 30 gm of silica gel was weighed and made to a test compound and ampicillin was used as reference
homogenous suspension with 60 ml distilled water standard. The Petri dishes were thoroughly washed
for two minutes, this suspension was distributed over and sterilized in hot air oven at 160°C for one hour.
the plate which was air dried until the transparency of The sterile plates were previously labelled with
the layer disappeared. The plates were dried inhotair  description and date. To each petri plate, 15 to 20 mL
oven at 110 C for 30 mins and then stored in a dry of liquefied sterilized nutrient agar was transferred
atmosphere and used whenever required. Samples  and allowed to cool and set. The bacterial cultures
were prepared by diluting the crude extracts of yere activated prior to the experiment. Soft agar
hgxgne, chloroform, ethyl acetate, methanol and containing target cultures (200 pL) were overlaid.
distilled water, with respective solvent and then The wells were made with the help of sterile well
applied usually 1-10ul volumes to the origins of a borer (6 mm). The test solution (0.1ml) was added to
TLC plate 2cm above its bottom with the help of L . .
capillary tubes. After the application of the sample the respectwe b(?res Finally, 'petr1‘ plates were kept
for proper diffusion and overnight incubated at 37°C

on the plate, the plates were kept in TLC glass i ) ;
chamber (solvent saturated) then mobile phase was for 24 hou.rs.‘ ,At the end of the incubation perlpd,
zone of inhibition was observed and measured using

allowed to move through adsorbent phase up to 3/4th ’
of the plate. TLC was performed for alkaloids, ascale”.

flavanoids, tannins and phenols, solvent system Results and Discussion

(Table-2) Extraction Value and Color of Plant Extract
Assessment of antibacterial activity The plant material was exhaustively extracted with
Antibacterial activity of T. cordifolia stem extract each of Hexane, chloroform, ethyl acetate and
was carried out against Escherichia coli and methanol respectively using a Soxhlet continuous
Pseudomonas aeruginosa, accourdingto the method extraction apparatus for 1 week. The final extracts
of Wang et al., (2012)* Aqueous, methanolic, ethyl were concentrated and dried whose colour, nature
acetate, chloroform and hexane extracts were usedas and %age yield has been shown in Table-1.

Table -1 The percentage extractive values (w/w) along with color of the extract and
nature of the residue is presented below

S .No. Solvent Colour of the Natural of residue Extraction value%o(w/w)
extract
1 Hexane Green Solid 8.3
2 Chloroform Brown Solid 25.23
3 Ethyl acetate Brown Semi solid 11.44
4 Methanol Yellow Solid 10.34
5 Distill water Dark brown Semi solid 11.50

The percentage extractive values (w/w) for Hexane, has given positive result whereas saponin and
Chloroform, Ethyl acetate, Methanol and Distilled protein test showed negative result for all the four
water was found to be 8.3, 25.23, 11.44, 10.34 and extracts taken under study. Carbohydrates were
11.50respectively (Table-1) present only in chloroform extract, amino acid in
Phytochemical Screening aqueous extract and flavonoid in ethyl acetate
Phytochemical screening of the sequential extract of extract.

Tinospora cordifolia revealed the presence of The result of phytochemical test is presented in
various bioactive components. The test for alkaloid Table-2.
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Table-2 Shows qualitative phytochemical analysis of extracts of Tinospora cordifolia

Phytochemical Test Hexane Extract

Chloroform Extract

Ethyl acetate Extract | Methanol Extract

Test for flavonoids

Alkaline reagent test + |

Test for Alkaloids

Mayer’s test +

Hager’s test +

Wager’s test +

Test for carbohydrates

Fehling test +

Molish test -

Benedict’s test -

Test for phenolic compounds and tannins

Dil. Fecls-test +

Vanillin- HCI1
Test

Test for steroids

Salkowiski test

| - |
Test for saponins

Froth Test | - |

Test for proteins

Ninhydrin | - |

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

These results are in confirmation with earlier studies
done for this plant™”. Flavonoids have extensive
biological properties that promote human health and
help in reduction of risk of diseases due to their
antioxidant, anticancer, anti-inflammatory and anti-
microbial properties’. Tannins are basically
cytotoxic agents. They act as free radical scavengers
thus they can be useful in treatment of various
degenerative diseases like cancer, atherosclerosis,
and aging process”. Alkaloids are being used in life
saving drugs for some critical disorders like cancer,
heart failure, blood pressure due to their wide range
of pharmacological activities™. Saponins have been
considered as bioactive antibacterial agent but also
act as anti-tumour agents by inducing apoptosis *'.
Preliminary screening of phytochemicals i1s a
valuable step, in the detection of the bioactive
principles present in medicinal plants and
subsequently, may lead to drug discovery and
development. From the above results, it can be noted
that successful extraction of biologically active
compounds from plant are largely dependent on the
type of solvent used during extraction. In this study,
different solventswere used. This study, therefore,

validates the hypothesis that variations in solvents
used will affect the presence of bioactive
compounds of an extract™.

Thin Layer Chromatographic studies (TLC)
Thin layer chromatography was carried out on silica
gel G plates made manually in laboratory. The
samples were loaded 2 cm above from the bottom of
the plates with the help of micropipettes to
uniformly apply the samples and allowed to dry. The
plates were developed in a chromatography
chamber using different solvent systems according
to the extract.For detection of flavonoids solvent
system consisted of ethyl acetate: formic acid: water
(40: 5: 5) likewise for the detection of alkaloids the
solvent system consisted of methanol: ammonia (20:
3) respectively. For the identification boric acid and
oxalic acid mixture were used for flavonoids and
Mayer's reagent was used.The plates were air dried
and then kept in hot air oven at 100 °C for 5-6
minutes and then were observed and visualized
under visible light followed by spraying with 10%
H,SO, and then again the plates were visualized
under UV . The retention factor (Rf values) for each
active compound was calculated .
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Table - 3 R, value of different extract of Zinospora cordifolia stems extract

S. No T.cordifolia Solvent System Used No of Ry value
Extracts spot

1 Hexane Chloroform:Methanol (20:7) 2 0.1,0.3
Chloroform Toluene:Chloroform:Methanol( 4.5:5:0.5) 4 0.1,0.2,0.4,0.7

3 Ethyl acetate Cyclohexane:Formic acid (6:1) 3 0.2,0.6, 0.8

4 Methanol Hexane: Ethyl acetate (9:1) 1 0.8

5 Distill water Butanol:Aceticacid:Water (4:5:1) 1 0.4

Figure-5
TLC of Ethyl acetate

Figure-3 Figure- 4
TLC of Methanol extract TLC Of chloroform extract
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Antibacterial activity of T. cordifolia was recorded The results revealed that the methanolic extract
against E. coli and Pseudomonas aeruginosa. All the exhibit the effective antibacterial activity against the
four extracts showed antibacterial activity against tested bacterial species.Antimicrobial activity of the
the two target bacterial species under study, although 7. cordifolia with different solvents on different
to a varying degree, as shown in Table-4. The zone of micro-organism showed good antifungal and
inhibition also differed for the same extract against antibacterial activity”. Available reports tend to
different bacterial species. The activity was show that secondary metabolites such as alkaloids,
measured in terms of zones of inhibition in diameter flavonoids, tannins, and other compounds of
(mm) for methanolic, ethanolic, chloroform, hexane phenolic nature are responsible for the antimicrobial
and acetone extracts of Stem tissue (Table-4). activities in higher plants™.

Table-4 Anti- microbial activity of stems extract of
Tinospora cordifolia agains different bacteria strains:

Organism used Zone of inhibition(mm)
Hexane Chloroform Ethyl acetate Methanol Ampicillin
Concentration Concentration Concentration Concentration
A B C A B C A B C A B C 25(ugim)
1. | E. coli 8.7 10 11.6 8.5 9.1 10.3 10 12 13.6 14.2 15 17.5 25.8
2. | Pseudomonas 5 6.5 7.0 6 6.4 7.4 11 11.5 12 11.2 12.1 13 20.4
aeruginosa

A: Dose 50 mg/ml  B: Dose 75 mg/ml C: Dose 100 mg/ml

agains Escherichia coli(Distil water extract)
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Conclusion

Herbal drugs are an integral part of the Indian system
of medicine (Ayurveda) which is an ancient and
mainstream system. India has one of the richest
plants medical traditions in the world. There are
estimated to be around 25,000 effective plants based
formulations, used in folk medicines and known to
rural communities in India. Medicinal plants play a
central role not only as traditional medicines, but also
as trade commodities.

In the present work phytochemical and antimicrobial
investigation of Tinospora cordifolia was performed.
Successive solvent extraction was done using
soxhlet. Preliminary phytochemical screening of 7.
cordifolia gave valuable information about the
different phytoconstituents present in the plant. It
showed the presence of alkaloids, carbohydrates,
flavonoids, phenols, tannins and amino acids. This
will help the future investigators concerning the
selection of the particular extract for further
investigation of isolating the active principles. It
gave idea about different phytochemicals which
have been found to possess a wide range of activities.
T. cordifolia stem extracts exhibited marked dose
dependent antimicrobial activity in vitro against the
two bacteria E. coli and Pseudomonas aeruginosa
which can be used as a good therapeutic approach for
infectious disease management and therapy.
Methanolic extract was found to be more potent
against both the group of bacteria. 7. cordifolia stem
has shown different types of phytochemicals.
Methanolic extract of 7. cordifolia stem exhibited
better antioxidant potential also. Further
purification, quantification and antioxidant potential
of the active compounds would be our priority in
future studies. Both in vitro and in vivo studies are
recommended for  therapeutic applications in
modern medicine.
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