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Tinospora cordifolia is an important medicinal plant belonging to family Menispermaceae.
Flavonoids were isolated from leaves, stem, seeds and in vitro callus of the species. The dried
samples were separately soxhlet extracted in 80% methanol and then re-extracted with petroleum
ether, diethyl ether and ethyl acetate. The fraction was concentrated and subjected to thin layer
chromatography. The Rf value of isolated compounds and standard was calculated, which confirm
the presence of quercetin, luteolin and kaempferol. The purified material was subjected to its IR
spectra, High-performance liquid chromatography peak of isolated quercetin at retention time 2.652
min was observed. This study is also of practical importance because flavonoids are an important
ingredient of 7. cordifolia.
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INTRODUCTION

Flavonoids (from the Latin word flavus meaning yellow) are a
class of plant secondary metabolite. Flavonoids are widely
dispersed in plants, full filling many functions. Flavonoids are
responsible for plant pigmentation producing yellow or
red/blue pigmentation in petals to attract pollinator animal. In
higher plants, flavonoids are also significant in UV filtration,
symbiotic nitrogen fixation and floral pigmentation. Flavonoids
also have the properties such as chemical messengers,
physiological regulators, and cell cycle inhibitors. Flavonoids
have been reported as serving multiple functions in plants
(Shirley et al 1996).They are capable to absorb solar
wavelengths (i.e., UV-B and UV-A), slow down the
generation of ROS, and reduce ROS once they are formed
(Agati et al 2012).

Flavonoids carry out functional roles of remarkable
significance in plant-environment interactions. Flavonoids may
regulate auxin movement, the ability of flavonoids to create
auxin gradients translates into phenotypes with different
morphoanatomical features (Taylor et al 2005). Auxin
movement control by flavonoids may have huge value in the
stress-induced morphogenic responses of plants such as the
flight strategy of sessile organisms exposed to unfavorable
environments (Jansen et a/ 2002).

*Corresponding author: Pooja Chaturvedi

Foods with flavonoid content include black tea, green tea and
blue berries (Ayoub et al 2016). Peanut skin contains
significant polyphenol content, including flavonoids (de
Camargo et al 2015). Flavonoids consist polyphenolic
compounds having a benzo-y-pyrone structure and their
synthesis occur by phenyl propanoid pathway. Available
reports tend to show that flavonoids are responsible for the
variety of pharmacological activities (Mahomoodally et al
2005, Pandey et al 2007). Flavonoids have been shown to have
a broad range of biological and pharmacological activities in in
vitro studies include anti-allergic (Yamamoto et a/ 2001) anti-
inflammatory and antioxidant (Cazarolli et al 2008),
antimicrobial (Gurgueira et a/ 2011, Manner et al 2013)
antifungal and antiviral (Friedman 2007, Aires et al 2017),
anticancer (de Sousa et a/ 2007) and anti-diarrheal (Schuier et
al 2005) activity. Inflammation has been implicated as a
possible origin of numerous local and systemic diseases, such
as cancer (Ravishankar et al 2013) cardiovascular disorders
(Manach et al 2005) diabetes mellitus (Babu et a/ 2013) and
celiac illness (Ferretti et a/ 2012). Preliminary studies show
that flavonoids may have an effect on anti-inflammatory
mechanisms via their capability to inhibit reactive oxygen and
nitrogen compound (Izzi et al 2012). More than 2000
flavonoids have been reported plants (Harborne, 1980). TLC,
UV and IR spectral studies have provided new scope to the
chemistry of flavonoids to such an extent that their occurrence
have become essential taxonomically (Smith, 1969).Presence
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of flavonoids has been reported from many plant species like
Lyciumbarbarum (Harsh et al 1983), Passifloraplamer
(Ulubelen et al 1984),Cassia angustifolia (Goswami and Reddi
2004) Jatropacurcas L.(Saxena et al 1984) Launaeprocumbens
(Reddy et al 2012), Hiptagebenghalesis (Yadav et al 2012) and
Sesbaniaesban (Mythili et al 2013).

Tinospora cordifolia is a large, glabrous, deciduous, climbing
shrub. it has different types of secondary metabolites likes
alkaloids, diterpenoid, lactones, glycosides, steroids,
sesquiterpenoid, phenolics, aliphatic = compounds and
polysaccharides (Meshram et a/ 2013). Flavonoids, glycosides,
saponins and some amount of phytosterols also found in it.
These active constituents are responsible for the observed
antioxidant activity (Onkar et al 2012).

The present study deals with the isolation and identification of
flavonoids from in vivo (leaves, stems, and seeds) and in vitro
callus tissue of Tcordifolia.

MATERIALS AND METHODS

In vivo

Different plant parts of T.cordifolia (stem, leaves and seeds)
collected locally were dried, powderedand used for extraction
along with the in vitro tissue samples as described (Chaturvedi
and Sharma, 2017).

In vitro

Six week old callus tissue (callus induced from nodal stem
segments) of T.cordifolia grown on MS medium(Murashige
and Skoog, 1962) supplemented with 6-benzylaminopurine and
a-naphthalene acetic acid (1:0.2 mg/l) was dried in an oven at
100°C for 15 min. to inactivate enzymes followed by 60°C till
a constant weight was achieved. Tissue samples were
powdered and used for extraction.

Extraction

Different plant parts (seeds, stem and leaves) along with callus
tissue of T.cordifolia were air dried and powdered, separately.
Each of these extracted separately with 80% methanol on water
bath (Subramanian andNagarajan, 1969) for 24 h. The
methanol soluble fractions were filtered, concentrated in vacuo
and aqueous fractions were fractioned by sequential extraction
with petroleum ether (Fr-1), diethyl ether (Fr-II) and ethyl
acetate (Fr-IIT) separately. Each step was repeated thrice for
complete extraction, fraction 1 was discarded in each case
because it contained fatty substance, whereas fraction-II and
fraction-III were concentrated and used for determining
flavonoids.

Fraction-1II was further hydrolyzed by refluxing with 7%
sulphuric acid (10mLg™" plant material for 2 h), filtered and
filtrate was extracted thrice with ethyl acetate. All ethyl acetate
layers were pooled separately, neutralized by distilled water
and concentrated in vacuo. Before chromatographic
examination.both fraction-II and-IIT were taken up in small
volume of ethanol (2-5mL).

Thin Layer Chromatography (TLC)

Thin glass plates (20x20 cm) were layered with Silica gel G
(250mp thick). The freshly prepared plates were air dried at
room temperature; thereafter these were kept at 100°C for 30

min to activate and then cooled at room temperature. The
freshly prepared and activated plates were used for analysis.
Each of the extract was co-chromatographed with authentic
flavonoid as a marker. (quercetin, luteolin, kaempferol). These
plates were developed in an air tight chromatographic chamber
saturated with solvent mixture (Benzene: Acetic Acid: Water::
125:72:3; Wong and Francis, 1968). The developed plates were
air dried up and visualized under UV light by exposure to
ammonia fumes. The mouth of a 100 mL containing
concentrated NH4OH was held in contact with each spot for
about 5-10 seconds and fluorescent spots corresponding to that
of standard markers were marked. The developed plates were
also sprayed with 5% FeCl; 0.1% alcoholic AICl; and kept in I,
chamber separately. The colored spots were noted and the Rf
value of each spot was calculated. Solvent systems such as n-
butanol, acetic acid, water (4:1:5), tertiary butanol, acetic acid,
water (3:1:1) were also tested, but the solvent system
containing benzene, acetic acid, water (125:72:3) gave better
results.

Preparative thin layer chromatography (PTLC)

PTLC of aforementioned flavonoid extracts was carried out
using silica gel G coated plates (BDH; 500my in thickness) by
spotting the extract as well as standard markers (luteolin,
kaempferol and quercetin ). These plates were developed in the
solvent mixture of benzene, acetic acid, and water (125:72:3),
air dried and examined under UV light. Each of spots
corresponding with the standard markers were marked, scraped
from 200 plates, and eluted with 50% methanol. The eluted
fractions were filtered, air dried and again co-chromatographed
along with standard markers to test their purity. The eluted
fractions were subjected to crystallization separately and
melting point (mp), mixed melting point (mmp) was
determined. The isolates were also subjected to ultraviolet and
infrared spectral studies. This purified material was also
subjected to HPLC studies.

HPLC

For high performance liquid chromatography (HPLC) analysis
binary pump assembly (Elico Private Limited with C-18
Column), the following conditions were applied: 1 ml/min flow
rate, 20 pl of sample injected, detection at A 202 nm, and HPLC
crude methanol (100) as the eluent. Before injection, the extract
was dissolved in 1 ml absolute methanol. Method validity was
assessed based on all test parameters to cover the range of
samples and concentration involved. Tests were done in
triplicates. A standard curve was generated from integrated
peak area and concentration of the same standard expressed as
percent recovery of the sample.

Identification

Melting point, mixed melting point, Rf value and IR spectra of
each of the isolated compound was taken and also on the basis
of preliminary detection and confirmation with standard
compounds.

RESULTS

The developed plates were sprayed with 5% ethanolic ferric
chloride solution it showed spots which coincided with that of
the reference quercetin, when plates were placed in a chamber
saturated with ammonia vapors, it also showed deep yellow
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color of quercetin. Rf value (0.78) of quercetin isolated from
the samples coincided with the Rf value of standard quercetin.
Quercetin was detected in all the in vivo (seeds, leaves, stem;
Figs.1-3) and in vitro callus (Fig.4) samples of T.cordifolia.
Kaempferol, Luteolin are also identified by melting point,
mixed melting point,Rf value(Table 1) and IR spectra of each
of the isolated compound (Figs.5-7)When isolated quercetin
was subjected to HPLC (Fig. 8), it showed retention time2.652
min which coincided with that of standard quercetin (Fig.9).

standard F-1 F-2

Fig 3 TLC plate of flavonoids of stem extract

standard F-1 F-2

Fig 4 TLC plate of flavonoids of callus extract

standard F-1 F-2

Fig 2 TLC plate of flavonoids of leaves extract

Table 1 Chromatographic behavior and physiochemical characteristics of isolated flavonoids

Ry value Physical appearance Color after spray
Day uv Todine Ry R,
S S, S3 Light ammonia Vapor Visible UV Visible uv

Melting IR Spectral Peak V
point (KBr) cm’!

(O-H)

) ) (3410
Kaempferol 086 083 055 GN-YW BT-YW YW-BN BN  BK  yw  YWON 276278 1270295344,

1690
3421,2965,
1736(lactone),
1510(furan)
077 1461,1388,
Luteolin 0.56 0.83 : GN-YW YW YW-BN TN BK DL-YW YW-GN 326-329 1360,1274,
1242,1187,
1136,1028
903,850cm™
3423,1739,1655
YW-GN (0-H),
Quercetin 078  0.64 041 GN-YW YW YW-BN BT-GY BK DL-YW 315-320 1508,1305,1203
(C=C),1088

Isolated
Compounds

Abbreviations:- S;-benzen: acetic acid: water (125:73:3),S,-n-butanol:acetic acid: water (4:1:5),S;-Conc.HCl:acetic acid :water (3:30:10), R3-5% feCl; solution, R,-5% alc.AICl;
solution, YW-yellow, BK-black, BN-brown, BT-bright, DL-dull GN-green,GY-gray.
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Fig 9 HPLC chromatogram of standard Quercetin

DISCUSSION

This study confirms the presence of flavonoids in the leaves,
seeds, stem and in vitro grown callus tissue of T.cordifolia.

Quercetin is a plant polyphenol from the flavonoid found in
many fruits, vegetables, leaves, and grains. It can be used as an
ingredient in supplements, beverages, or foods. Quercetin has
been reported to inhibit the oxidation of other molecules and
hence 1is classified as an antioxidant (Russo et al
2014).Kaempferol is a natural flavonol found in a variety of
plants and plant-derived foods. Luteolin, a flavonoid with
Potential for Cancer Prevention and Therapy. Several studies
have shown kaempferol have a wide range of pharmacological
activities, including antioxidant (Calderon et al 2011),
anticancer (Néthling et al 2007), antidiabetic (Veeresham et a/
2014) cardio-protective (Khalil et al 2010).

As mentioned earlier, flavonoids (Quercetin, Kaempferol,
Luteolin) have anti-inflammatory ,antioxidant and anticancer
properties. So the antioxidant, anti-inflammatory and anti-
carcinogenic activities of 7.cordifolia may be attributed to the
presence of the flavonoids obtained from the plant. The
propose mechanism of action range from scavenging reactive
oxygen species to inhibiting enzymes responsible for cancer
promotion and progression. They have the ability to block the
release of the enzymes responsible for pain and inflammation;
this supports the use of T.cordifolia in herbal medicine for the
treatment of arthritis, elephtiasis and muscular dystrophy.

In the present life styles, where stress conditions are common,
leading to excess production of free radicals, these natural
products will prove a support to our biological system to
sustain and balance metabolism. These findings supported the
use of T.cordifolia in phyto medicine as antioxidant and anti-
inflammatory agent for disease treatment and prevention.
Isolation and extraction of these compounds in vivo (leaves,
stem and seeds) and in vitro callus from T.cordifolia
determines the value of plant, which could be of significant
interest to the development of new drugs.

CONCLUSION

From the present work, it has been concluded that flavonoids
have been extracted successfully from the in vivoand in vitro
plant parts of Tinospora cordifolia. The identification of
flavonoids was attempted by direct comparison with their Rf
values. The isolated compounds were identified through FT-IR
spectroscopy.
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