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Abstract

Macaranga peltata (Roxb.) is belongs to the family Euphorbiaceae is commonly known as
Chandwar is a medicinal plant associated with diverse biological activities. In the presented
study aerial parts of different extracts of the plant was evaluated for its in-vitro antioxidant
potential by DPPH free radical scavenging activity, superoxide scavenging activity taking
ascorbic acid and quercetin as the standard and total phenol content respectively. An ICso value
was found that methanolic extract of Macaranga peltata is more effective in DPPH radical,
superoxide radical scavenging activity than that of ethyl acetate and petroleum ether extract.
The methanolic extract of Macaranga peltata and ascorbate exhibited free radical scavenging
activity possessing 1Cso values 188ug/ml and 66ug/ml (DPPH Free Radical Scavenging Activity).
210ug/ml and 60ug/ml (Superoxide Scavenging Activity) respectively. Moreover, the results
were observed in a concentration dependent manner. In addition, the methanolic and ethyl
acetate extract of Macaranga peltata was found to contain a noticeable amount of total
phenols, which play a major role in controlling antioxidants. All the above invitro studies clearly
indicate that the methanolic extract of Macaranga peltata has a significant antioxidant activity.
These invitro assays indicate that this plant extracts is a better source of natural antioxidant,
which might be helpful in preventing the progress of various oxidative stresses.
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Antioxidants are important in the prevention of
human diseases. Antioxidant compounds may
function as free radical scavengers, complexes of
pro-oxidant metals, reducing agents and quenchers
of singlet oxygen formation?®. Antioxidants are often
used in oils and fatty foods to retard their
autoxidation. Synthetic antioxidants, such as

hydroxyanisole (BHA), have restricted use in foods as
they are suspected to be carcinogenic. Therefore, the
importance of search for natural antioxidants has
greatly increased in the recent years?. Ethnomedical
literature contains a large number of plants that can
be used against diseases, in which reactive oxygen
species and free radical play important role. There is
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a plethora of plants that have been found to possess
strong antioxidant activity®. Recent reports indicate
that there is an inverse relationship between the
dietary intake of antioxidant-rich foods and the
incidence of human diseases®. So, many researchers
have focused on natural antioxidants and in the plant
kingdom numerous crude extracts and pure natural
compounds were previously reported to have
antioxidant properties.

Macaranga peltata (Roxb.) is belongs to the family
Euphorbiaceae is commonly known as Chandwar.
Macaranga peltata Muell. is a small tree commonly
found in Indian forests®.It is found in Bengal, Bihar,
Orissa and the Deccan Peninsula, mostly in the hills®.
Two major centers of distribution are tropical
America and Africa. Macaranga genus contains 240
species’.It is found throughout kerala®. These are
small dioecious trees; h-12 m, d-30 cm. Bark 10-15
mm thick, surface pale, grayish brown, mottled with
white. About 12 species are found in india. It is used
for sizing paper and for taking impressions of leaves,
coins, medallions etc; it is used also as a substitute
for gum Arabic®. The gum powder from Macaranga
peltata has been used in Indian medicine for the
treatment of venereal diseases®. A decoction of
leaves and bark is used as a wash for ulcers. In tribal
medicine, gum powder of Macaranga peltata bark is
used to join fractured bones, the fruit is eaten during
the periods of scarcity. The wood of M. peltata is pale
brown with a mottled appearance and is reported to
be suitable for making pencil, matches and paper
pulp'’.This plant is used for antibacterial and
antifungal activity?. However, no data are available
in the literature on the antioxidant activity of aerial
parts of Macaranga peltata (Roxb.). Therefore, we
undertook the present investigation to examine the
antioxidant activities of various extract of aerial parts
of Macaranga peltata (Roxb.) through various in
vitro models.

MATERIAL AND METHODS

Collection and Identification of Plant materials

The aerial plant of Macaranga peltata (family
Euphorbiaceae) were collected form kulasekaram,
Kanyakumari District of Tamil Nadu, India.
Taxonomic identification was made from Botanical
Survey of Medical Plants Unit Siddha, Government of
India. Palayamkottai. The aerial plant of Macaranga
peltata, were dried under shade, segregated,
pulverized by a mechanical grinder and passed
through a 40 mesh sieve!3.
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Preparation of Extracts
The above powered materials were successively
extracted with Petroleum ether (40-60°C) by hot
continuous percolation method in Soxhlet apparatus
for 24 hrs!*. Then the marc was subjected to Ethyl
acetate (76-78°C) for 24 hrs and then mark was
subjected to Methanol for 24 hrs. The extracts were
concentrated by using a rotary evaporator and
subjected to freeze drying in a lyophilized till dry
powder was obtained °.
Evaluation of Antioxidant activity by in vitro
Techniques:
DPPH photometric assay
The effect of extract on DPPH radical was assayed
using the method of Mensor et al (2001). 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 absorbance was
measured at 518 nm and converted into percentage
radical scavenging activity as follows.
A, Control - A, Sample y
A, Control

Where Asis control is the absorbance of DPPH
radical+ methanol; Asis sample is the absorbance of
DPPH radical+ sample extract/ standard.

Superoxide radical scavenging activity

Superoxide radical (027) was generated from the
photo reduction of riboflavin and was deducted 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). 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. The reaction mixture
was illuminated for 30 min and the absorbance at
560 nm was measured against the control samples.
Quercetin was used as the reference compound. All
the tests were performed in triplicate and the results
averaged. The percentage inhibition was calculated
by comparing the results of control and test samples.
Total phenol

The measurement of total phenol is based on Mallick
and Singh (1980)*2. To 0.25g of sample, added 2.5 ml
of ethanol and centrifuged at 2°C for 10 mins. The
supernatant was preserved. Then, the sample was
re-extracted with 2.5 ml of 80% ethanol and
centrifuged. The pooled supernatant was evaporated

Scavengingactivity(%) = 100
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to dryness. Then, added 3 ml of water to the dried
supernatant. To which added 0.5 ml of Folins phenol
reagent and 2 ml of sodium carbonate (20%). The
reaction mixture was kept in boiling water bath for 1
min. the absorbance was measured at 650 nm in a
spectrophotometer. The total phenolic content was
calculated from the calibration curve, and the results
were expressed as mg of gallicacid equivalent per g
dry weight.

RESULTS AND DISCUSSION

DPPH scavenging activity

DPPH is a stable free radical at room temperature
often used to evaluate the antioxidant activity of
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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!®. The percentage of DPPH radical
scavenging activity of petroleum ether extract of
Macaranga peltata presented in Table 1. The
petroleum ether extract of Macaranga peltata
exhibited a maximum DPPH scavenging activity of
50.38% at 800 pg/ml whereas for ascorbate
(standard) was found to be 72.82% at 800 pug/ml. The
ICso of the petroleum ether extract of Macaranga
peltata and ascorbate were found to be 810ug/ml
and 66ug/ml respectively.

Table 1: Effect of Petroleum ether extract of Macaranga peltata (Roxb.) on DPPH assay

S.No Concentration

% of activity(+SEM) *

(ng/ml) Sample Standard
(Petroleum ether extract) (Ascorbate)
1 100 12.43+0.036 54.19 £ 0.024
2 200 21.6210.012 59.24 + 0.032
3 400 33.78+0.038 65.32 £ 0.054
4 800 50.38+0.076 72.82 £ 0.062
ICs0= 810 ug/ml ICs0= 66 pg/ml

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

The percentage of DPPH radical scavenging activity
of ethyl acetate extract of Macaranga peltata
presented in Table 2. The ethyl acetate extract of
Macaranga peltata exhibited a maximum DPPH
scavenging activity of 68.62% at 800 ug/ml whereas

for ascorbate (standard) was found to be 72.82% at
800 pg/ml. The ICso of the ethyl acetate extract of
Macaranga peltata and ascorbate were found to be
432ug/ml and 66ug/ml respectively

Table 2 :Effect of Ethyl acetate extract of Macaranga peltata (Roxb.) on DPPH assay

S.No Concentration

% of activity(+SEM) *

(ng/ml) Sample Standard
(Ethyl acetate extract) (Ascorbate)
1 100 32.22 +£0.023 54.19 £ 0.024
2 200 42.68 £ 0.022 59.24 + 0.032
3 400 52.34 £ 0.043 65.32 £ 0.054
4 800 68.62 + 0.055 72.82 £ 0.062
ICs0= 432pug/ml ICs0= 66 pug/ml

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

The percentage of DPPH radical scavenging activity
of methanolic extract of Macaranga peltata
presented in Table 3. The methanolic extract of
Macaranga peltata exhibited a maximum DPPH
scavenging activity of 67.41% at 800 ug/ml whereas

for ascorbate (standard) was found to be 72.82% at
800 pg/ml. The ICso of the methanolic extract of
Macaranga peltata and ascorbate were found to be
188ug/ml and 66ug/ml respectively.
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Table 3 : Effect of Methanolic extract of Macaranga peltata(Roxb.) on DPPH assay

S.No Concentration

% of activity(+SEM) *

(ng/ml) Sample Standard
(Methanolic extract) (Ascorbate)
1 100 42.43+0.032 54.19 + 0.024
2 200 51.18+0.045 59.24 + 0.032
3 400 58.72+0.047 65.32+0.054
4 800 67.41+0.052 72.82 £ 0.062
ICs0= 188 ug/ml ICs0= 66 pug/ml

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

The methanolic extract of Macaranga peltata was
found to more effective than petroleum ether and
ethyl acetate extract. The DPPH radical scavenging
activity of the extract increases with increasing
concentration, 67.41% DPPH radical scavenging.
Nevertheless, it was 72.82% in the presence of
800ug/ml of ascorbate (standard). The ICso of the
methanol extract of Macaranga peltata and
ascorbate were found to be 188ug/ml and 66ug/ml
respectively.

Superoxide anion scavenging activity

Percentage scavenging of superoxide anion
examined at different concentrations of petroleum
ether extract of Macaranga peltata (125, 250, 500,
1000 pg/ml) was depicted in table 4. The percentage
scavenging of superoxide radical surged with the
enhanced concentration of plant extract. The
maximum scavenging activity of plant extract and
Quercetin at 1000 pg/ml was found to be 55.25% and
98.01% respectively. The ICso value of plant extract
and Quercetin was recorded as 510ug/ml and
60ug/ml respectively.

Table 4: Effect of Petroleum ether extract of Macaranga peltata(Roxb.) on Superoxide anion scavenging

activity method

S.No Concentration

% of activity(+tSEM) *

(ng/ml) Sample Standard
(Petroleum ether extract) (Quercetin)
1 125 21.24 +0 .022 73.81 £ 0.006
2 250 38.65+0.013 91.31+0.011
3 500 49.36 £ 0.025 92.99 £ 0.024
4 1000 55.25+0.043 98.01 £ 0.012
ICs0= 510 ug/ml I1Cs0= 60 pg/ml

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

Percentage scavenging of

superoxide

anion

1000 pg/ml was found to be 70.21% and 98.01%

examined at different concentrations of ethyl
acetate extract of Macaranga peltata (125, 250, 500,
1000 pg/ml) was depicted in table 5. The maximum
scavenging activity of plant extract and Quercetin at

respectively. The ICso value of plant extract and
Quercetin was recorded as 435ug/ml and 60ug/ml
respectively.

Table 5: Effect of Ethyl acetate extract of Macaranga peltata(Roxb.) on Superoxide anion scavenging

activity method

S.No Concentration

% of activity(+tSEM) *

(ng/ml) Sample Standard
(Ethyl acetate extract) (Quercetin)
1 125 26.48 + 0.021 73.81 + 0.006
2 250 43.48 £ 0.034 91.31+0.011
3 500 54.76 + 0.032 92.99 £ 0.024
4 1000 70.21+0.018 98.01 £ 0.012
ICs0= 435 ug/ml ICs0= 60 pg/ml

*All values are expressed as mean + SEM for three determinations
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Percentage scavenging of superoxide anion
examined at different concentrations of methanolic
extract of Macaranga peltata (125, 250, 500, 1000
pug/ml) was depicted in table 6. The percentage
scavenging of superoxide radical surged with the
enhanced concentration of plant extract. The
maximum scavenging activity of plant extract and

Int J Pharm Biol Sci.

Quercetin at 1000 pg/ml was found to be 69.82% and
98.01% respectively. Superoxide scavenging ability of
plant extract might primarily be due to the presence
of flavanoids?’. The ICso value of plant extract and
Quercetin was recorded as 210pg/ml and 60ug/mil
respectively.

Table 6: Effect of Methanolic extract Macaranga peltata(Roxb.) on Superoxide anion scavenging activity

method
S.No Concentration % of activity(+SEM) *
(ng/ml) Sample Standard

(Methanolic extract) (Quercetin)

1 125 37.22 £0.012 73.81 £ 0.006

2 250 52.48 £ 0.016 91.31+0.011

3 500 64.42 +0.023 92.99 £ 0.024

4 1000 69.82+0.027 98.01 £ 0.012
I1Cs0= 210 ug/ml I1Cs0= 60 pg/ml

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

The methanolic extract of Macaranga peltata was
found to more effective than petroleum ether and
ethyl acetate extract. The Superoxide anion
scavenging activity of the extract increases with
increasing concentration, 69.82% Superoxide anion
scavenging activity. Nevertheless, it was 98.01% in
the presence of 1000ug/ml of quercetin (standard).
The 1Cso of the methanol extract of Macaranga

peltata and quercetin were found to be 210ug/ml
and 60ug/ml respectively.

Total phenol

Phenolic compounds are known as powerful chain
breaking antioxidants. The phenolic compounds may
contribute directly to antioxidative action. The total
amount of phenolic content of various extract of
aerial plant of Macaranga peltata was present in
Table 7.

Table 7: The total Phenolic content of various extracts of aerial plant of Macaranga peltata (Roxb.)

S.No Extracts Total phenol content
(mg/g of Gallic acid) (:tSEM) *
1 Petroleum ether extract of Macaranga peltata 0.94+£0.24
2 Ethyl acetate extract of Macaranga peltata 6.27 £0.36
3 Methanolic extract of Macaranga peltata 18.98 +0.14

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

Based on the result the methanolic extract of
Macaranga peltata was found higher content of
phenolic components than that of petroleum ether
and ethyl acetate extract of Macaranga peltata .

DISCUSSION

Antioxidant compounds may function as free radical
scavengers, initiator of the complexes of pro-oxidant
metals, reducing agents and quenchers of singlet
oxygen formation?. The in-vitro antioxidant
potential of various extracts was evaluated by DPPH
free radical scavenging activity, superoxide anion
radical scavenging activity, and estimation of total
phenolic content. The studies were carried out taking
ascorbic acid and quercetin as the standard
antioxidant which is also a natural antioxidant. The

results of antioxidant activity by DPPH free radical
scavenging activity, superoxide anion radical
scavenging activity and Hydrogen peroxide
scavenging activity were expressed in terms of %
inhibition of generated free radicals respectively
with respect to various concentrations.
Concentration dependent effects were observed in
each case i.e; higher concentrations were found to
exhibit higher % inhibition in each protocol of the
antioxidant study.

DPPH radical is one of the few stable organic nitrogen
free radicals, which has been widely used to
determine the free radical scavenging ability of the
various samples?!. The method is based on the
reduction of an alcoholic DPPH solution in the
presence of a hydrogen donating antioxidant due to
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the formation of the non-radical form DPPH-H by the
reaction??2. DPPH radical scavenging activity were
examined various extracts and found IC50 value
reflects higher scavenging ability. Among the three
different plant extracts tested, interestingly, in the
DPPH radical scavenging activity of the methanolic
extract of Macaranga peltata exhibited DPPH radical
scavenging potential comparable with that of
standard ascorbate. Superoxides could be produced
in large amounts by various biological processes. It is
known to be very harmful to cellular components as
a precursor of the most reactive oxygen species
(ROS), contributing to tissue damage and various
diseases?®.The methanolic extract of Macaranga
peltata exhibited higher ability in scavenging
superoxide anion radical, when compared to the
standard quercetin. methanolic extract of
Macaranga peltata was found higher content of
phenolic components than that of other extracts. It
is well known that flavonoids and polyphenols are
natural antioxidants but have also been reported to
significantly increase SOD, glutathione and catalase
activities. Furthermore, it was shown that these
compounds act as promoters for SOD, catalase and
glutathione and cause the expression of SOD,
glutathione and catalase?*.

CONCLUSION

The present study was clearly indicated the
methanolic extract of Macaranga peltata showed
strong antioxidant activity by inhibiting DPPH, Super
oxide anion scavenging activity, when compared with
standard ascorbate and quercetin. In addition, the
methanolic extract of Macaranga peltata was found
to contain a noticeable amount of total phenols,
which play a major role in controlling antioxidants.
Therefore, further investigations need to be carried
out to isolate and identify the antioxidant
compounds present in the Macaranga peltata.

REFERENCE

1. Andlauer W, Furst P. Antioxidative power of
Phytochemicals with special reference to cereals.
Cereal Foods World 1998; 43: 356—-359.

2. Jayaprakasha GK, Selvi T, Sakariah KK. Antibacterial
and antioxidant activities of grape (Vitis vinifera)
seed extract. Food Res Int 2003; 36: 117-122.

3. Badami S., Gupta M.K. and Suresh B., Antioxidant
activity of ethanolic extract of Striga orobanchioides,
J. Ethnopharmacol., 2003, 85, 227-230.

4. Halliwell, B., (1997). Advances in pharmacology,
1997;38: 3-17.

5. Gamble, J.S., 'Flora of the Presidency of Madras, Vol.
11. Botanical Survey of India, Calcutta, 1967,.924.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Int J Pharm Biol Sci.

The Wealth of India, Raw Materials, Vol.VI. New
Delhi: CSIR, 1962;.20: 1.

Lawrence, G.H.M., Taxonomy of vascular plants. New
Delhi: Oxford IBH,1974 ;566.

Balasubramanyan, K., Swarupanandan, K. and
Sasidharan, N., Field key to the ldentification of
Indigenous Arborescent species of Kerala Forests.
KFRI Research Report No.33, KFRI, Peechi, Kerala.
May 1985:104.

The Wealth of India, Raw Materials, Vo1.4, CSIR, New
Delhi, 1962:.202.

Ayyar, and Mudaliar., Madras Agric. J., 1948;35:3.
Chopra, R.N., Maya, S.L. & Chopra, I.C., Glossary of
Indian Medicinal Plants. New Delhi: CSIR, 1956; 158.
Meenakshi Verma, Narayanan K., Mitali Thakar B.,
Subrahmanyam V.M., Venkata Rao J., Dhanaraj S.A.,
Vasanth Raj P.. Investigation of antibacterial and
antifungal potential of Macaranga
peltata.International journal of current Research and
Review.2013; 5(7): 26-32.

Satheesh Kumar.D, Kottai Muthu.A and
Manavalan.R, Antioxidant potential of various
extracts from whole plant of ionidium suffruticosum
(ging). Research Journal of pharmaceutical and
biological and chemical sciences. 2011, 2(3) 286-293.
Harborne J.B. Phytochemical methods 11 Edn. In
Chapman &, Hall. New York.1984; 4-5.
Alagumanivasagam.G,Kottai Muthu.A, Satheesh
Kumar.D and Manavalan.R,/n-vitro antioxidant
potential of methanolic extract of tuberous root of
Ipomoea digitata (Linn). International Journal of
Pharma and Bio sciences, 2010:1(2): 1-5.

Mensor , L.L, Meneze, F.S., Leitao, G.G., Reis, A.S.,
Dos santor, J.C., Coube, C.S and Leitao,S.G. Screening
of Brazilian plant extracts for antioxidant activity by
the use of DPPH free radical method.
Phytother.Res.2001;15: 127-130.

Winterbourne, C.C., Hawkins, R.E., Brain, M and
Carrel, R.W . The estimation of red cell superoxide
dismutase activity. J. Lab.chem.Med.1975; 85: 337-
341.

Mallick CP and Singh MB. Plant enzymology and
Histoenzymology (end), Kalyani publishers, New
Delhi, 1980;286.

Shaji selvin.C.D, Kottai Muthu.A, In-vitro evaluation
of free radical scavenging potential of various
extracts of whole plant of Borreria hispida (Linn).
Research Journal of Biological Pharmaceutical
Chemical Sciences, 2010;1(2): 14-20.

Andlauer, W. and Furst, P., Antioxidative power of
phytochemicals with special reference to cereals.
Cereal Foods World, 1998;43: 356-359
Brand-Williams.W, Cuvelier.M.E, Berset.C, Food Sci.
Technol., 1995; 28: 25-30.

Shon.M.Y, Kim.T.H, Sung.N.J, Food Chem.. 2003; 82:
593-597.

Halliwell.B, Gutteridge. J.M.C, Free Radicals in
Biology and Medicine. Oxford University Press,
Oxford, UK,1999; 617-783.

International Journal of Pharmacy and Biological Sciences

BheemreddyThrinitha*etal | 9g3

www.ijpbs.com or www.ijpbsonline.com


http://www.ijpbs.com/
http://www.ijpbsonline.com/

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)

W Int J Pharm Biol Sci

24. Toyokuni S, Tanaka T, Kawaguchi W, Fang NR, Ozeki activities of antioxidants enzymes, Free Radical Res,
M, Akatsuka S. Effects of the phenolic contents of 2003; 37:1215-24.
Mauritian endemic plant extracts on promoter

International Journal of Pharmacy and Biological Sciences BheemreddyThrinitha*etal | 984

www.ijpbs.com or www.ijpbsonline.com


http://www.ijpbs.com/
http://www.ijpbsonline.com/

