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Abstract:
The present study reports the antioxidant activity and brine shrimp lethality bioassay of leaf and root of Calotropis gigantea. For
determining the antioxidant activity, DPPH radical scavenging and NO scavenging capacity were measured. Methanol extract of root
was found have highest scavenging activity with IC50 value of 2.13 µg/ml which is followed by n-hexane fraction with IC50 value of 3.80
µg/ml. The radical scavenging activities of leaf fractions were lower than that of the fractions of root. The IC50 value of standard
ascorbic acid was 33.77 µg/ml. Incase of NO scavenging activity, methanol of extract of leaf was found to have highest scavenging
activity with IC50 value of 0.97 µg/ml than the methanol extract of root. n-hexane fraction of root (IC50 value of 1.06 µg/ml) was found to
have more activity than n-hexane fraction of leaf (IC50 value of 1.16 µg/ml). The IC50 value of standard ascorbic acid was 71.06 µg/ml.
Incase of brine shrimp lethality bioassay, the highest cytotoxic activity was observed for methanol extract of root with LC50 value of 0.56
µg/ml followed by ethyl acetate fractions (LC50 value of 0.95 µg/ml) and n-hexane fraction (LC50 value of 1.36 µg/ml). The lowest
activity was observed for n-hexane fraction of leaf (LC50 value 2.42 of 1.36 µg/ml). Thus from present study, it can be deduced that leaf
and root of C. gigantea may be a good source of potent antioxidant and cytotoxic agent.
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INTRODUCTION:
Antioxidants are compounds that play important role in
preventing or delaying the onset of major degenerative
diseases. Physiologically, these compounds scavenge the
free radicals. Free radicals are highly unstable and reactive
species which are capable of damaging molecules such as
DNA, proteins and carbohydrates. The body is under
constant attack from these free radicals formed as a
consequence of the body’s normal metabolic activities [1].
A potent scavenger of these species may act as a possible
preventive for free radical-mediated diseases [2]. In
general, the effect of antioxidants is to break up the chains
formed during the propagation process by providing a
hydrogen atom or an electron to the free radical and
receiving the excess energy possessed by the activated
molecule [3]. It has been found from the recent studies that
a number of plant products including polyphenolic
substances (e.g. flavonoids and tannins) and various plant
or herb extracts exert antioxidant actions [4-8].
Calotropis
gigantea
belonging
to
the
family
Asclepiadaceae known as milkweed, is a laticiferous shrub
widely distributed in Bangladesh, India, Burma, Pakistan
and sub Himalayan tract [9]. The roots and leaves of
Calotropis gigantea
has been reported to be used
traditionally for treatment of abdominal tumors, boils,
syphilis, leprosy, skin diseases, piles, wounds, rheumatism,
insect-bites, ulceration and elephantiasis [10]. Different
parts of this plant have been reported to exhibit multiple
therapeutic properties like anti-inflammatory, analgesic,
anticonvulsant, anxiolytic, sedative, antidiarrhoeal and
antipyretic [11-14].
The present study was designed for determining the
antioxidant activity and brine shrimp lethality of leaf and
root part of Calotropis gigantea R.Br.

MATERIALS AND METHODS:
Plant materials:
The fresh leaf and root of the plant Calotropis
gigantea R.Br were collected from the area of Mirpur in
Dhaka during the month of February, 2011. Calotropis
gigantea R.Br was taxonomically identified by The
National Herberium. The accession number of Calotropis
gigantea R.Br is 35546.
Extraction of plant material:
The powdered 150g of leaf and root part of Calotropis
gigantea R.Br was extracted three times with methanol in a
flat bottom glass container, through occasional shaking and
stirring for 7 days. The extracts were then filtered through
filter paper. The filtrates were concentrated at 40ºC under
reduce pressure.
Solvent-solvent partitioning of methanolic extracts:
Partitioning with n-hexane:
The concentrated methanolic extracts of Calotropis
gigantea R.Br was made slurry with water. The slurry was
taken in a separating funnel and few ml of n-hexane (100
ml) was added. The funnel was shaken vigorously and
allowed to stand for a few minutes. The n-hexane fraction
(upper layer) was collected. The process was repeated three
times. The n-hexane fractions of different parts of the
plants were the evaporated using rotary evaporator at 400 C.
Partitioning with ethyl acetate:
The concentrated methanolic extracts of Calotropis
gigantea R.Br was made slurry with water. The slurry was
taken in a separating funnel and few ml of ethyl acetate
(100 ml) was added. The funnel was shaken vigorously and
allowed to stand for a few minutes. The ethyl acetate
fraction (lower layer) was collected. The process was
repeated three times. The ethyl acetate fractions of different
parts of the plants were evaporated using rotary evaporator
at 400 C.
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Tests for Antioxidant Activity:
DPPH radical scavenging activity:
The free radical scavenging activity of the extract, based on
the scavenging activity of the stable 1, 1-diphenyl-2picrylhydrazyl (DPPH) free radical was determined by the
method described by Braca et al., 2001 [15]. Plant extract
(0.1 ml) was added to 3 ml of a 0.004% methanol solution
of DPPH. Absorbance at 517 nm was determined after 30
min, and the percentage inhibition activity was calculated
from [(A0–A1)/A0] x100, where A0 is the absorbance of the
control, and A1 is the absorbance of the extract/ standard.
The inhibition curves were prepared and IC50 values were
calculated.
Nitric oxide scavenging assay:
Nitric oxide radical scavenging was estimated on the basis
of Griess Illosvoy reaction using method followed by
Govindarajan et al., 2003 [16]. In this investigation, GriessIllosvoy reagent was modified by using naphthyl ethylene
diamine dihydrochloride (0.1% w/v) instead of 1napthylamine (5 %). The reaction mixture (3 ml)
containing sodium nitroprusside (10 mM, 2 ml), phosphate
buffer saline (0.5 ml) and plant extract (5 to 250 μg/ml) or
standard solution (ascorbic acid, 0.5 ml) was incubated at
25 °C for 150 min. After incubation, 0.5 ml of the reaction
mixture mixed with 1 ml of sulfanilic acid reagent (0.33%
in 20% glacial acetic acid) and allowed to stand for 5 min
for completing diazotization. Then, 1 ml of naphthyl
ethylene diamine dihydrochloride was added, mixed and
allowed to stand for 30 min at 25°C. A pink coloured
chromophore formed in diffused light. The absorbance of
these solutions was measured at 540 nm against the
corresponding blank solutions.
Brine Shrimp lethality Bio-assay
Brine shrimp lethality bioassay is widely used in the
bioassay for the bioactive compounds [17-18]. Here simple
zoological organism (Artemia salina) was used as a

convenient monitor for the screening. The eggs of Brine
shrimp (Artemia salina Leach) were collected from an
aquarium shop (Dhaka, Bangladesh) and hatched in a tank
at a temperature around 37°C with constant oxygen supply.
Two days were allowed to hatch and mature the nauplii.
4.0 mg of each sample was dissolved in 200µl of DMSO. A
series of solutions of lower concentrations were prepared
by serial dilution with DMSO. From each of these test
solutions 100 µl were added to the pre marked glass test
tubes containing 5 ml of sea water and 10 shrimp nauplii.
So, the final concentration of samples in the test tubes was
50µg/ml, 250 µg/ml, 500 µg/ml, 1000 µg/ml respectively.
With the help of a Pasteur pipette 20 living nauplii were put
to each of the vials. After 24 h the vials were observed and
the number of nauplii survived in each vial was counted
with the help of magnifying glass. From this, the
percentage of lethality of brine shrimp nauplii was
calculated for each concentration of the extract. Vincristine
sulphate was used as standard cytotoxic agent.
RESULTS AND DISCUSSION:
Antioxidant activity:
Incase of DPPH radical scavenging activity, methanol
extract of root was found have highest activity with IC50
value of 2.13 µg/ml which is followed by n-hexane fraction
of root with IC50 value of 3.80 µg/ml. The radical
scavenging activities of leaf fractions were lower than that
of the fractions of root. The IC50 value of standard ascorbic
acid was 33.77 µg/ml (Graph 1 and 2). For NO scavenging
activity, the reverse trend of result was observed. The
methanol of extract of leaf was found to have highest
scavenging activity with IC50 value of 0.97 µg/ml than the
methanol extract of root. n-hexane fraction of root (IC50
value of 1.06 µg/ml) was found to have more activity than
n-hexane fraction of leaf (IC50 value of 1.16 µg/ml). The
IC50 value of standard ascorbic acid was 71.06 µg/ml
(Graph 3 and 4).

Graph 1: DPPH radical scavenging activity of Calotropis gigantea leaf
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Graph 2: DPPH radical scavenging activity of Calotropis gigantea root
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Graph 3: NO scavenging activity of Calotropis gigantea leaf
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Graph 4: NO scavenging activity of Calotropis gigantea root.
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In a study conducted by Rathod, et al., 2009 [19], it has
been reported that administration of C. gigantea leaf and
flower extracts significantly improved the level of
superoxide dismutase (SOD) and catalase (CAT) in STZinduced diabetic rats.

The SOD and CAT are the two major scavenging enzymes
that remove free radicals in vivo [20]. A decreased activity
of these enzymes can lead to an excess availability of
superoxide anion (O2˙ )־and hydrogen peroxide (H2O2),
which in turn generate hydroxyl radicals (·OH), resulting in
initiation and propagation of lipid per oxidation (LPO). The
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SOD can catalyze dismutation of (O2˙ )־into H2O2, which is
then deactivated to H2O by catalase or SOD works in
parallel with selenium-dependent glutathione peroxidase,
which plays an important role in the reduction of H2O2 in
the presence of reduced glutathione forming oxidized
glutathione, and it protects cell protein and cell membranes
against oxidative stress[20,21]. The observed free radical
scavenging activity of C. gigantea may be due to increase
the level of SOD and CAT.
Brine shrimp lethality bio-assay:
All the fractions showed potent cytotoxic activity with LC50
value ranging from 0.56 to 2.42 µg/ml. The highest
cytotoxic activity was observed for methanol extract of root

with LC50 value of 0.56 µg/ml followed by ethyl acetate
fractions (LC50 value of 0.95 µg/ml) and n-hexane fraction
(LC50 value of 1.36 µg/ml). The lowest activity was
observed for n-hexane fraction of leaf (LC50 value 2.42 of
1.36 µg/ml) (Graph 5 and 6). The observed cytotxic activity
of this plant may be due to the compound
anhydrosophoradiol- 3-acetate or other compounds as well.
It has been found from the previous research that
anhydrosophoradiol- 3-acetate exhibited potent cytotoxicity
against A549, SK-OV-3, SK-MEL-2, MES-SA and HCT15 tumour cell lines [22].

Graph 5: Brine shrimp lethality bioassay of Calotropis gigantea leaf.
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Graph 6: Brine shrimp lethality bioassay of Calotropis gigantea root.
Brine shrimp lethality bioassay of Calotropis gigantean R.Br root
120.00

% mortality

100.00

y = 22x + 20
R 2 = 0.8963

n-hexane extract

80.00

y = 21x + 30

EtoAc extract

R 2 = 0.6

MeOH extract

60.00

Linear (n-hexane extract)

40.00

y = 18x + 40

Linear (MeOH extract)

20.00

R 2 = 0.6

Linear (EtoAc extract)

0.00
1.699 µg/ml

2.398 µg/ml

2.699 µg/ml

3 µg/ml

Log concentration

REFERENCES:
1. Surai P.F., Natural Antioxidants in Avian Nutrition and Reproduction.
Nottingham University Press, 2002, 5–9.
2. Ames, B.N., Gold L.S., Willett, W.C., The causes and prevention of
cancer. Proceedind of the National Academy of Sci. 1995. 92(12),
5258-5265
3. Rachh, P.R., Patel, S.R., Hirpara, H.V., Rupareliya, M.T., Rachh,
M.R., Bhargava, A.S., Patel, N.M., Modi, D.C., In vitro evaluation
of antioxidant activity of Gymnema sylvestre r. br. leaf extract, Rom
J. Biol. 2009, 54, 141.

4. Yokozawa, T., Chen, C.P., Dong, E., Tanaka, T., Nonaka G.I.,
Nishioka, I., Study on the Inhibitory Effect of Tannins and
Flavonoids against the 1,1-Diphenyl-2-picrylhydrazyl Radical.
Biochemical Pharmacol. 1998, 56(2), 213-222.
5. Marja, P.K., Anu, I.H., Heikki, J.V., Jussi-Pekka, R., Kalevi, P., Tytti,
S.K., Marina, H., Antioxidant Activity of Plant Extracts Containing
Phenolic Compounds. J. Agriculture and Food Chemis. 1999,
47(10), 3954-3962.
6. Gyamfi, M.A., Yonamine, M., Aniya, Y., Free-radical scavenging
action of medicinal herbs from Ghana: Thonningia sanguinea on

2007

Kaniz Fatima Urmi et al /J. Pharm. Sci. & Res. Vol.4(12), 2012, 2004 - 2008

experimentally-induced liver injuries. General Pharmacol. 1999,
32(6), 661-667.
7. Liu, F., Ng, T.B., Antioxidative and free radical scavenging activities of
selected medicinal herbs. Life Sci. 2000, 66(8), 725-735.
8. Fejes, S., Bla zovics, A., Lugasi, A., Lemberkovics, E., Petri, G.,
Kery, A., Agnes. In vitro antioxidant activity of Anthriscus
cerefolium L. (Hoffm.) extracts. J. Ethnopharmacol. 2000,69(3),
259-265.
9. Kartikar, K. R., Basu, N., Indian Medicinal Plants, Lolit Mohan Basu,
Allahabad, India, 1994, pp. 1607/
10. Ghani, A., Medicinal Plants of Bangladesh, Asiatic Society of
Bangladesh, Dhaka. 2003, pp. 141.
11. Adak, M., Gupta, J. K., Evaluation of anti-inflammatory activity of
Calotropis gigantea (AKANDA) in various biological systems.
Nepal. Med. Coll. J. 2006, 8, 156-61.
12. Argal, A., Pathak, A.K., CNS activity of Calotropis gigantea roots. J.
Ethnopharmacol. 2006, 106:142-145.
13. Chitme, H.R., Chandra, R., Kaushik, S., Evaluation of antipyretic
activity of Calotropis gigantea (Asclepiadaceae) in experimental
animals. Phytother Res. 2005, 19,454-456.
14. Chitme, H. R., Chandra, R., Kaushik, S., Studies on anti-diarrhoeal
activity of Calotropis gigantea R.Br. in experimental animals. J.
Pharm. Pharm. Sci. 2004, 7, 70-75.

15. Braca, A., Tommasi, N.D., Bari, L.D., Pizza, C., Politi, M., Morelli, I.,
Antioxidant Principles from Bauhinia terapotensis. Journal of
Natural Products., 2001, 64, 892-895.
16. Govindarajan, R., Rastogi, S., Vijayakumar, M., Shirwaikar, A,,
Rawat, A.K.S., Mehrata, S., Palpu, P., Studies on the Antioxidant
Activities of Desmodium gangeticum. Biol. Phar.Bull. 2003, 26,
1424-1427.
17. Meyer, B.N., Ferrign, R.N., Putnam, J.E., Jacobson, L.B., Nicholas,
D.E., McLaughlin, J.L., Planta Medica.1982, 45, 31-34.
18. Zhao, G.X., Hui, Y.H., Rupprecht, J.K., McLaughlin, J.L., Wood,
K.V., Journal of Natural Products. 1992, 55, 347-356.
19. Rathod, N. R., Raghuveer, I., Chitme, H. R., Chandra, R. Free
Radical
Scavenging
Activity
of Calotropis
gigantea on
Streptozotocin-Induced Diabetic Rats, Indian J Pharm Sci. 2009,
71(6), 615–621.
20.Aebi, H., Catalase in vitro. Met Enzymol. 1984,105,121–6.
21.Tuzun, S., Girgin, F.K., Sozmen, E.Y., Antioxidant status in
experimental type 2 diabetes mellitus: Effect of glibenclamide and
glipizide on various rat tissue. Exp Toxicol Pathol. 1999, 51:431–41.
22. Kim, M., Lee, H., Hahm, K., Moon, Y. and Woo, E., Pentacyclic
triterpenoids and their cytotoxicity from the stem bark of Styrax
japonicas. Arch. Pharm. Res. 2004, 27,283-286.

2008

