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ABSTRACT
Objective: The aim of the present study was to investigate the in vitro antioxidant potential of various extracts of whole plant of Calycopteris
floribunda (Lam.) as well as to establish the best procedure to obtain extracts containing active principles.
Methods: In this context, we conducted a bioassay of the extracts using DPPH (α, α -Diphenyl- Β -Picryl Hydrazyl) radical scavenging activity,
superoxide anion scavenging activity and iron chelating activity. The results were compared with reference standard antioxidants rutin, quercetin
and EDTA respectively.
Results: The ethyl acetate extract of Calycopteri floribunda exerted effective DPPH radical scavenging activity. The IC50 Values of ethyl acetate of C.
floribunda and Rutin were found to be 510µg/ml and 480µg/ml respectively. The lower the IC 50 Value indicates the higher free radical scavenging
ability. An IC50 value was found that ethyl acetate extract of C. floribunda is more effective in scavenging superoxide radical when compared to
methanol and petroleum ether extracts. But when compared to all the three extracts with Quercetin (standard) the ethyl acetate extract of C.
floribunda showed similar result. The Iron Chelating activity of the ethyl acetate extracts of the whole plant of C. floribunda was found more superior
than the other two plant extracts.
Conclusion: It is concluded that a whole plant of ethyl acetate and methanolic extracts of C. floribunda possessed pharmacologically important phyto
constituents like phenolic compounds and flavonoids which impart strong antioxidant and free radical scavenging activities. The result of the
current study indicated potential of the plant in modulation of oxidative stress.
Keywords: Calycopteris floribunda, antioxidant activity, DPPH assays, Superoxide anion, Iron chelating activity.

INTRODUCTION
Reactive oxygen species (ROS), which include free radicals such as
superoxide anion radicals (O2-) and hydroxyl radicals (OH-), singlet
(1O2) as well as non-free radicals species (H2O2) are various forms of
activated oxygen and often generated by oxidation of biological
reactions [1-3]. Free radicals which have one or more unpaired
electrons are produced during normal and pathological cell
metabolites. Damage induced by ROS includes DNA mutation,
protein oxidation and lipid peroxidation contributing to the
\development of degenerative diseases like cancer, diabetes,
atherosclerosis, inflammation and premature aging [4]. Antioxidants
help organisms deal with oxidative stress caused by free radical
damage. Recently, interest has increased considerably in finding
naturally occurring antioxidants for use in foods or medicinal
material to replace synthetic oxidants which are being restricted due
to its side effects such as carcinogenicity [5].
Several substances from natural sources have been shown to contain
antioxidants and are under study. Antioxidant compounds like
phenolic acids, polyphenols and flavonoids scavenge free radicals
such as peroxide, hydro peroxide or lipid peroxyl and thus inhibit
the oxidative mechanisms that lead to degenerative diseases [6].
Many researchers have focused on the antioxidant activity of plant
extracts or isolated substances from plants due to fact that free
radicals have been related to some diseases as well as to aging
process [7]. Recent reports indicate that there is an inverse
relationship between the dietary intake antioxidant-rich foods and
the incidence of human diseases [8]. There is a plethora of plants
that have been found to possess strong antioxidant activity [9].
Calycopteris floribunda Lam. (Combertaceae) commonly known as
Kokkarai in Hindi, Minnarakoti in Tamil, a scadent woody and
climbing shrub which is 5-10cm long with slender brown streaked
branches with vine storing water abundantly. So it is referred as a
life-saver by the forest dwellers during summer when streams dry
up, people quench their thirst by using this plant [10-12]. The leaves
have reported to posses anti-diabetic activity [13]. The hepato
protective activity of various stem and leaf extracts have been

reported [14-15] and even fruits claimed to treat jaundice.
Calycopterone, Isocalycopterone and 4- dimethyl-calycopterone
showed a wide range activity against solid cell lines [16].
The leaves are reported to have medicinal uses as a laxative and
anti-helmintic while the juice derived from the young twigs is used
for the treatment of diarrhoea, dysentery and malaria [17].
Volatile oil extracted from the leaves of C. floribunda and reported it
to exhibit high antimicrobial activity [18]. Previous phytochemical
studies have reported on the isolation of the flavonoids,
calycopterin, quercetin and five bi flavonoids [19-20]. An
Ethnomedicinal survey conducted in Uttara Kannada district,
evidence the wound healing activity [21]. The calycopterin is used to
synthesize many flavones displaying high antiproliferative activity
[22]. Toxicity studies of C.floribunda reported in Calf, rabbit and rats
[23].
As far as our literature survey could ascertain, no reports concerning
the in vitro anti-oxidative activities of the whole plant of C.floribunda
given here. Therefore we undertook the present study to investigate
the antioxidant activities of various extracts of the whole plant of C.
floribunda through various in vitro models.
MATERIALS AND METHODS
Collection and Identification of Plant materials
The whole plant of C. floribunda (Lam.) was collected form
Pulliyankudi, Nellai District of Tamil Nadu, India. Taxonomic
identification was made from Botanical Survey of Medical Plants
Unit Siddha, Government of India.
Palayamkottai. The whole plant material of C.floribunda (Lam.) was
dried under shade, segregated, pulverized by a mechanical grinder
and passed through a 40 mesh sieve.
Preparation of Extracts
The above powdered materials were successively extracted by hot
continuous percolation method in Soxhlet apparatus [24] for 24 hrs
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with Petroleum ether (40-600C) followed by Ethyl acetate (76-780C)
and Methanol. The extracts were concentrated by using a rotary
evaporator and subjected to freeze drying in a lyophilizer till dry
powder was obtained.

concentrations ranging from 10 to 1000µg was incubated at room
temperature for 10 min and the absorbance of the same was
measured at 510 nm. EDTA was used as a classical metal chelator.
The experiment was performed in triplicates [27].

Evaluation of Antioxidant activity

RESULTS AND DISCUSSION

DPPH photometric assay

Free radical scavenging potentials of three different extracts of C.
floribunda were tested by DPPH method. Among the three extracts
tested, highest rate of DPPH scavenging was exerted by ethyl acetate
extract (62.62%) at 1000 µg/ml concentration followed by
methanolic extract (50.38%) and petroleum ether extract, whereas
the standard Rutin exhibited 69.83% activity. The IC50 values and the
percentage of DPPH scavenging activities for different extracts and
the standard were tabulated in the table1.

The effect of extract on DPPH radical was assayed using the method
of Mensor et al (2001) [25]. A methanolic solution of 0.5ml of DPPH
(0.4mM) was added to 1 ml of the different concentrations of plant
extract and allowed to react at room temperature for 30 minutes.
Methanol served as the blank and DPPH in methanol without the
extracts served as the positive control. After 30 min, the
absorbances of the samples were measured at 518 nm and the
percentage radical scavenging activity was calculated as follows.

The IC50 value found were 1120µg/ml, 510µg/ml, 1070µg/ml and
480µg/ml for petroleum ether extract, ethyl acetate extract,
methanolic extract and standard Rutin respectively. A dose
dependant DPPH radical scavenging activity was found, where the
activity increased with the increase in the concentration of all plant
extracts. Among the three extracts tested from C. floribunda, ethyl
acetate showed strong activity compared to standard Rutin,
petroleum ether showed moderate activity and methanolic extract
exerted a weak activity.

A 518 Control - A 518 Sample
 100
A 518 Control
Where A518 control is the absorbance of DPPH radical+ methanol,
A518 sample is the absorbance of DPPH radical+ sample extract/
standard.
Scavengingactivity (%) 

Superoxide radical scavenging activity
Superoxide radical (O2-) was generated from the photo reduction of
riboflavin and was detected by nitro blue tetrazolium dye (NBT)
reduction method. Measurement of superoxide anion scavenging
activity was performed based on the method described by
Winterbourne et al (1975) [26].

Among the various natural antioxidants, phenolic compounds are
reported to have the character of quenching oxygen-derived free
radicals by donating a hydrogen atom or an electron to the free
radical [28].Free radical is a molecule with an unpaired electron and
is involved in bacterial and parasitic infections, lung damage,
inflammation, reperfusion injury, cardiovascular disorders,
atherosclerosis, aging and neoplastic diseases [29].

The assay mixture contained sample with 0.1ml of Nitro blue
tetrazolium (1.5 mM NBT) solution, 0.2 ml of EDTA (0.1M EDTA),
0.05 ml riboflavin (0.12 mM) and 2.55 ml of phosphate buffer (0.067
M phosphate buffer). The control tubes were also set up where in
DMSO was added instead of sample.

They are also involved in autoimmune disorders like rheumatoid
arthritis etc [30]. Phenolic compounds and flavonoids are major
constituents of most of the plants reported to possess antioxidant
and free radical scavenging activity [31].

The reaction mixture was illuminated for 30 min and the absorbance
at 560 nm was measured against the control samples. Ascorbate was
used as the reference compound. All the tests were performed in
triplicate and the percentage inhibition was calculated by comparing
the results of control and test samples.

Therefore, the importance of search for natural antioxidants has
increased in the recent years so many researchers focused the same
[32]. DPPH is a stable free radical and accepts an electron or
hydrogen radical to become a stable diamagnetic molecule [33]
often used to evaluate the antioxidant activity of several natural
compounds. The reduction capacity of DPPH radicals was
determined by the decrease in its absorbance at 517 nm, which is
induced by antioxidants. Literature survey revealed high level of
phenolic content showed fast decrease in absorbance of DPPH
radical [34].

Iron chelating activity
The principle is based on the formation of O-Phenanthroline-Fe2+
complex and its disruption in the presence of chelating agents. The
reaction mixture containing 1 ml of 0.05% O-Phenanthroline in
methanol, 2 ml ferric chloride (200µM) and 2 ml of various

Table 1: DPPH radical scavenging activity of different extracts of C. floribunda (Lam.)
S. No.

Concentration
(µg/ml)

Radical scavenging activity*
Ethyl acetate extract

1
2
3
4
IC50 (µg/ml)

125
250
500
1000

35.45 ± 0.048
46.68 ± 0.034
55.34 ± 0.062
62.62 ± 0.023
510

Petroleum ether
extract
20.22 ± 0.048
29.45 ± 0.016
38.12 ± 0.034
41.94 ± 0.082
1120

Methanolic extract

Rutin

13.24±0.042
16.34±0.036
21.98±0.014
50.38±0.065
1070

18.85 ± 0.076
22.08 ± 0.054
52.21 ± 0.022
69.83 ± 0.014
480

*All values are expressed as mean ± SEM for three determinations.

Superoxide radical is known to be a very harmful species to cellular
components as a precursor of more reactive oxygen species [35].
Superoxide dismutase enzymes present in aerobic and anaerobic
organisms catalyses the breakdown of superoxide radical [36].
Among the three extracts tested, highest rate of superoxide radical
scavenging was exerted by methanolic extract (81.21%) at 1000
µg/ml concentration followed by ethyl acetate extract (76.54%) and
petroleum ether extract(57.65%), whereas the standard Quercetin
exhibited 98.01% activity. The IC50 values and the percentage of

superoxide radical scavenging activities for different extracts and
the standard were tabulated in the table2. The IC50 value found were
for 460 µg/ml, 238µg/ml, 430µg/ml and 60µg/ml for petroleum
ether extract, ethyl acetate extract, methanolic extract and standard
Quercetin respectively. Superoxide scavenging ability of plant
extract might primarily be due to the presence of flavanoids [37].
It was found that ethyl acetate extract of C. floribunda is more
effective in scavenging superoxide radical than that of methanol and
petroleum ether extract.
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Table 2: Superoxide anion scavenging activity of different extracts of C. floribunda (Lam.)
S. No.

Concentration
(µg/ml)

Superoxide anion scavenging activity*
Ethyl acetate extract

1
2
3
4
IC50
(µg/ml)

125
250
500
1000

45.340 ± 0.042
57.56 ± 0.076
70.32 ± 0.043
76.54 ± 0.058
238

Petroleum ether
extract
26.34 ±0.018
40.42 ± 0.034
52.126 ± 0.045
57.65 ± 0.086
460

Methanolic extract

Quercetin

26.48 ± 0.032
43.48 ± 0.056
69.76 ± 0.078
81.21±0.016
430

73.81 ± 0.006
91.31 ± 0.011
92.99 ± 0.024
98.01 ± 0.012
60

*All values are expressed as mean ± SEM for three determinations

Metal chelating capacity was significant as they reduced the
concentration of the catalyzing transition metal in lipid peroxidation
[38]. Iron is essential for life because it is required for oxygen
transport, respiration and activity of many enzymes. However, iron
is an extremely reactive metal and catalyzes oxidative changes in
lipids, proteins and other cellular components [39-40]. The above
results from various free radicals scavenging systems reveal that
ethyl acetate of C. floribunda are more effective than that of
petroleum ether and methanolic extract.

The results indicted the plant extract possess iron binding
capacity which might be due to the presence of polyphenols that
averts the cell from free radical damage by reducing of transition
metal ions[41].
Various plant extracts were proved to be good chelators [42] and
correlation exists between phenols, flavanoids and chelating activity.
A highest iron binding capacity was noted with ethyl acetate extract
(83.76%) followed by methanolic (54.66%) and petroleum ether
extracts (83.76%) (Table 3).

Table 3: Iron chelating activity of different extracts of C. floribunda (Lam.)
Sl.No

Concentration
(µg/ml)

1
2
3
4
IC50
(µg/ml)

125
250
500
1000

Iron chelating activity *
Ethyl acetate extract
36.34 ± 0.029
47.65 ± 0.076
68.17 ± 0.024
83.76 ± 0.043
378

Petroleum ether extract
16.18 ± 0.026
27.38 ± 0.029
30.68 ± 0.012
47.64 ± 0.045
1140

Methanolic extract
29.42 ± 0.042
36.65 ± 0.038
41.49 ± 0.016
54.66 ± 0.042
1020

EDTA
58.68 ± 0.007
65.87 ± 0.018
83.83 ± 0.012
97.90 ± 0.019
65

*All values are expressed as mean ± SEM for three determinations

CONCLUSION
In conclusion, our results suggest that ethyl acetate extracts of whole
plant of C. floribunda investigated contain large amounts of
phenolics compounds, which exhibit significant antioxidant and free
radical scavenging activities. So this plant extract is a potent source
of natural antioxidant, which might be helpful in preventing the
progress of various oxidative stresses. Further studies are
warranted for isolation and identification of individual phenolic
compounds and in vivo studies are needed for understanding their
mechanism of action as an antioxidant prior to clinical use.
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