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ABSTRACT
As a measure of testing the medicinal properties of B. truncato-coronata ethanolic extract obtained from both in vivo and in vitro plants were studied for
phytochemical test and antioxidant activity by DPPH and FRAP. Quantitative phytochemical analysis confirms the presence of various secondary metabolites.
The in vivo and in vitro extracts exhibited appreciable level of scavenging activity 94.22 and 91.20 at 600 µg/ml respectively. Better reducing activity in both
in vivo and in vitro extracts is 17.44 and 16.47 respectively was observed in 600 µg/ml concentrations.
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INTRODUCTION
Traditional healing systems play an important role in
maintaining the physical and psychological wellbeing of the
vast majority of tribal people in India. For centuries, People
have been using plants for their therapeutic values. More than
Eighty-five thousand plants have been documented for
therapeutic use globally1. Efforts are currently being made to
look for the products of natural origin. India is endowed with
rich wealth of medicinal plants which are widely used by all
sections of people either directly as folk remedies or in
different indigenous systems of medicine or indirectly in the
pharmaceutical preparations of modern medicines2. India is
well known for significant geographical diversity which has
favored the formation of different habitats and vegetation
types. The reason for using them as medicine lies in the fact
that they contain chemical components of therapeutic value3.
The medicinal values of plants lie in some secondary
metabolites present in it that produce a definite physiological
action on the human body. The most important of these
bioactive compounds of plants are alkaloids, flavanoids,
tannins
and
phenolics4.
The
genus
Caralluma
(Asclepiadaceae) includes 13 species distributed in all the
tropical and subtropical regions of the India. The members of
this genus is a morphological diverse. These plants are
succulent, erect, perennial herb and fleshy, grow up to the
height of 1 to 10 feet. The stem is quadrangular in nature with
very small leaves and small dark colour flowers. The
medicinal and pharmacological actions of medicinal herbs are
often depended on the presence of bioactive compounds, the
secondary metabolites5. The phytochemistry of genus
Caralluma is characterized by many pregnane glycosides
while recently megastimane glycosides also have been
isolated6. Caralluma extracts have also been found to be
appetite suppressant a property which is well known to Indian
tribal and Hunters. Indian folk lore records its use as a potent
appetite suppressant and weight loss promoter7. The main
constituents of medicinal plants, such as saponins, flavanoids
and polyphenols are known to be major bioactive compounds
in Ayurvedic medicine8. Most antioxidants isolated from

medicinal plants are polypherols, which show biological
activities include anti bacterial, antiviral, anti carcinogenic
and immune stimulating effect. The use of herbal remedies
for arthritis treatment has been gaining momentum in recent
years9. An antioxidant is “any substance that delays, prevents
or removes oxidative damage to a target molecule”10.
Antioxidants can act by diverse mechanisms in the oxidative
sequence. The human body complex antioxidant defense
system consists of the dietary intake of antioxidants, as well
as the endogenous production of antioxidative compounds,
like glutathione, etc11. Antioxidants may work either alone, or
in association with each other against different types of free
radicals12. To our knowledge there is no report on antioxidant
activity. So the present study deals with the activity of in vivo
and in vitro plant extracts of B. truncato-coronata were tested
for their antioxidant activity by DPPH and FRAP along with
phytochemical studies.
MATERIALS AND METHODS
Source of plant materials
In vivo plant
Plants of Boucerosia truncato-coronata (synonym:
Caralluma truncato-coronata) were collected from
Madukkarai hills, located at 10.90N and 76.970E along the
hill sides of the southern Western Ghats of Coimbatore,
Tamil Nadu, India and also a part of Nilgiri Biosphere
Reserve and maintained in earthen pots in shade house at
Government Arts College (Autonomous), Coimbatore, Tamil
Nadu, India. The proper identification of the plant is the most
important aspect of any research programme. The plant material
collected was identified and authenticated by Botanical Survey of
India, Coimbatore (BSI/ SRC/ 5/23/2012-13/ tech 1375).
In vitro plant
Multiple shoots formed from nodal segments cultured on
Murashige and Skoog’s medium supplemented with 2.0 mg/L
BAP and 0.2 mg/L of NAA. (Kalimuthu et al., 2014) was
used with this study.
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Analysis of Bioactive Compounds
Preliminary phytochemical studies
The extract was subjected to preliminary phytochemical tests
to determine the group of secondary metabolites present in
the plant material as follows.
Preparation of plant extracts
The powdered in vivo and in vitro plants were successively
extracted using 50 ml of ethanol using the Soxhelt extractor
for 8-10 h13. The extract was filtered through Whatmann
No.1 filter paper to remove all undissolved matter including
cellular materials and other constitutions that are insoluble in
the extraction solvent.
Phytochemical screening
The condensed ethanolic extracts were used for preliminary
screening of phytochemicals such as alkaloids, tannins,
steroids14, lavonoids15, glycosides16, saponins17, terpenoids18,
Phenols19.
Antioxidant activity
The in vivo and in vitro ethanolic plant extract was subjected to
antioxidant activity by DPPH and FRAP activity.
Preparation of Extract
The in vivo and in vitro fresh plant was carefully washed with tap
water, rinsed with distilled water, and air dried for one hour. Then
it was cut into small pieces, dried in room temperature for two
weeks and powdered in a local mill. Two grams of each
pulverized plant material was initially extracted by maceration
with ethanol for one week. The extracts were concentrated in
vacuum (Rota vapor) and the residues from the ethanol extracts
were weighed and stored in sealed vials in a freezer until tested.
DPPH radical scavenging activity
Scavenging activity on DPPH free radicals by the test
compound was assessed according to20. Different
concentrations (100, 200, 300, 400, 500 and 600 µg/ml) of
the test sample was dissolved in DMSO was mixed
individually with 1 mL of 0.1 mM DPPH in ethanol solution
and 450 µL of 50 mM Tris-HCl buffer (pH 7.4) was added.
The solution was incubated at 37ºC for 30 minutes and
reduction of DPPH free radicals was measured by reading the
absorbance at 517 nm (Shimadzu, 1601). This activity is
given as % DPPH scavenging and calculated according to the
following equation:
% Inhibition = [(AB - AA)/AB] x 100,
Where AB, absorption of blank sample, AA, absorption of test sample

Reducing power activity (FRAP)
The reducing power of the test compound was determined by
the method of 21. Different concentration (100, 200, 300, 400,
500 and 600 µg/ml) of the test compound was mixed with
2.5 mL of phosphate buffer (0.2 M, pH 6.6) and 2.5 mL of 1
% potassium ferricyanide. The reaction mixture was
incubated at 50ºC for 30 minutes 2.5 mL of 10 %
trichloroacetic acid (TCA) was added to the above mixture and
centrifuged for 10 minutes at 3000 rpm. 2.5 mL of supernatant
solution was mixed with 2.5 mL of distilled water and 0.5 mL of
0.1 % ferric chloride. Absorbance was measured at 700 nm.
RESULT AND DISCUSSION
Preliminary phytochemical screening of in vivo and in vitro
plant extracts of B. truncato-coronata was carried out.

Qualitative phytochemical analysis of this plant confirm the
presence of various secondary metabolites like alkaloids,
glycosides, tannins, saponins, flavonoids, steroid, triterpenes
and phenol (Table 1). Both the extracts of B. truncatocoronata had significant scavenging effect which increased
with increasing concentration of extracts in the 100 µg/ml to
600 µg/ml concentration. The extracts exhibited superior
ferric reducing antioxidant power. Scavenging of free
radicles found to use with increasing concentration of the
extract tested and was presented in Table 2. DPPH free
radicle have the ability to take electron from the antioxidants
that is why it is used for the in vitro antioxidants scavenging
assays of the medicinal plants for its estimation. Table 2
shows the percentage scavenging activity of in vivo and in
vitro plant extracts. Positive scavenging activity of both in
vivo and in vitro explants was observed with the increasing
concentrations; percentage of scavenging activity by 88.4,
79.65, at 100 mg/l and 94.22, 91.20 at 600 mg/l respectively
(Table 2) in both in vivo and in vitro explants. The
scavenging percentage of in vivo extract is more or less equal
when compare to in vitro extracts. The similar observation
was also observed in Ceropegia pusilla tuber extract22. Table
2 shows the result of reducing power of solvent extracts
(FRAP). Better ferric reducing power with increasing
concentration of both in vivo and in vitro ethanol extracts of
B. truncato-coronata was observed. The absorbance is 10.67,
08.21 at the concentration 100 µg/ml and in the absorbance
17.44 and 16.47 in 600 µg/ml in both the extracts
respectively (Table 2). In conclusion there is no much
difference in the activity of in vivo and in vitro extracts
reducing power. Phytochemical constituents are responsible
for medicinal activity of plant species. In the present study,
preliminary phytochemical screening of B.truncato-coronata
for in vivo and in vitro plant was carried out. Qualitative
phytochemical analysis of this plant confirm the presence of
various secondary metabolites like alkaloids, glycosides,
tannins, saponins, flavonoids, steroids, triterpenes and
phenols. The results suggest that the phytochemical
properties for curing various ailments and possess potential
anti inflammatory, antimicrobial and antioxidant and leads to
the isolation of new and novel compounds. The use and
search for, drugs and dietary supplements derived from plants
have accelerated in recent years. Pharmacologists,
microbiologists, biochemists, botanists and natural-products
chemists all over the world are currently investigating
medicinal herbs for phytochemicals and lead compounds that
could be developed for treatment of various diseases23.
Alkaloid compounds are found in ethanolic extracts alkaloids
have a bitter taste while many to toxic to other organisms24.
Glycosides are herbal secondary metabolites made up of two
components, a carbohydrate component known as the
glycone and a non carbohydrate component known as the
aglycone. Glycosides are important in medicine because of
their action on heart and are used in cardiac insufficiency25.
Tannins are complex moieties produced by majority of plants
as protective substances, they have wide pharmacological
activities. They have been used since past as tanning agents
and they possess astringent, antioxidant activities26.
Flavonoids are free radical scavengers, super antioxidants
and potent water soluble which prevent oxidative cell damage
and have strong anti-cancer activity27. Flavonoids have several
proven medicinal properties, such as anti inflammatory,
antioxidant, anticancer, antibacterial and antiviral properties28,29.
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Table 1: Preliminary phytochemical analysis of Boucerosia truncato-coronata
S.
No.
1
2
3
4
5
6
7
8

Secondary
metabolites
Alkaloids
Glycosides
Tannins
Saponins
Flavonoids
Steroid
Triterpenes
Phenol

In vivo plant
Methanolic Extract
Ethanolic Extract
+
+
+
+
+
+
+
+
+
-

In vitro plant
Methanolic Extract
Ethanolic Extract
+
+
+
+
+
+
+
+
+
-

Table 2: DPPH and FRAP activity of different concentration of in vivo and in vitro ethanolic extracts of Boucerosia truncato-coronata
S. No.

Concentration
(µg/ml)

DPPH Assay
% of inhibition in vivo

DPPH Assay
% of inhibition in vitro

1
2
3
4
5

100
200
400
500
600

88.94
91.73
93.10
93.91
94.22

79.65
82.32
89.11
90.13
91.20

Phenolic compounds have been extensively used in
disinfections and remain the standards with which other
bactericides are compared30. Phenolic herb secondary
metabolites are widely distributed in herbs and are
responsible for colour development, pollination and
protection against UV radiation and pathogens31. In vivo and
in vitro ethanolic extracts of B. truncato-coronata significantly
scavenged the DPPH and FRAP. The 1, 1-diphenyl-2-picrylhydrazyl (DPPH) assay was widely used as the model system to
investigate the scavenging activity of several natural compounds
such as extract of plants in a relatively short time32. DPPH radical
is scavenged by antioxidants through the donation of proton,
forming the reduced DPPH, illustrated a significant decrease in the
concentration of DPPH radical due to the scavenging ability of the
extracts. With the increasing in the concentration of extracts the
scavenging activity of the ethanolic extracts of both in vivo and in
vitro was increased. The scavenging percentage is higher (94.22)
in in vivo and 91.20 in in vitro extracts at 600 µg/l respectively.
The result obtained in the present study may be attributed to
several reasons scavenging of H2O2 or by changing / converting
Fe3+ /Fe2+, 33. The reducing capacity of compound may serve
as significant indicator of its potential antioxidant activity34.
An increase in the absorbance revealed that the reducing power
of in vivo and in vitro plant extracts was increased in dose,
dependent manner. The antioxidant activity has been reported to
be the concomitant development of reducing power35,36.
Flavonoid and tannins are the phenolic compounds
responsible for the antioxidant potentials of medicinal
plants37. Superoxide anion is oxygen centered radical with
selective activity. It can reduce certain iron complexes like
cytochrome. The availability of steroids, terpenoids,
flavonoids, phenolic compounds tannins are reported by
many scientists. From this study it is confirmed that both the
in vivo and in vitro plant extracts of B. truncato-coronata
showed the high level of antioxidant activity in in vitro
system.
CONCLUSION
In vivo and in vitro plant extracts had significant scavenging
activity which increased with the increase in concentration of
extracts from 100 µg/ml to 600 µg/ml. The in vivo and in vitro
extracts exhibited appreciable level of scavenging activity 94.22
and 91.20 at 600 mg/l respectively. The percentage of
scavenging activity of in vivo extract is almost equal when
compare to in vitro extracts. In vivo and in vitro ethanolic

Ferrous iron chelating
assay
% of inhibition in vivo
10.67
11.40
12.75
13.42
17.44

Ferrous iron chelating assay %
of inhibition in vitro
08.21
10.41
11.29
12.03
16.47

extracts of B. truncato-coronata yields better ferric reducing
power with increasing concentration. At the concentration
600 µg/ml the absorbance is 17.44and 16.47 in in vivo and in
vitro extract respectively. The % of scavenging activity of in
vivo extract is almost equal when compare to in vitro extracts.
In both the extracts no major difference has been observed
between in vivo and in vitro plant extracts reducing power.
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