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ABSTRACT

Three commelinaceae members from animal diet (as fodder) were identified and analyzed for
their antioxidant capacities by two most common radical scavenging assays of FRAP and 1,1-
diphenyl-2-picrylhydrazyl. Commelina benghalensis, Cyanotis cristata and Rhoeo spathacea all
these species belonging to family commelinaceae are not known/studied for their economic
properties. Vegetables are known to contain a wide variety of antioxidants which may provide
protection against the development of a number of disease states. Recently there has been a large
increase in the number of vegetable juices which have become commercially available. In this
study, analysis of the antioxidant activity by DPPH and FRAP method for aqueous leaf extracts
of commelinaceae species has been carried out to know usefullness of these species.
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INTRODUCTION
Commelinaceaeis a

monocotyledon originated from chemistry and was later

family of flowering plants possibly contain 40 established to biology, medicine,

genera which includes 650 species [1]. For  epidemiology and nutrition [2, 3, 4]. If there

current investigation commelinaceae species
viz. Commelina benghalensis, Cyanotis
cristata and Rhoeo spathacea were selected
for studing their antioxidant potential. The

concept of antioxidant capacity first

is a use of synthetic antioxidants in diet, that
may result in liver damage and
carcinogenesis. Such problems are not seen

by using natural antioxidants extracted from
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herbs and spices, therefore, such natural
antioxidants are used in food applications.

This study was conducted to assess and
FRAP and DPPH
capacity of 3 species of commelinaceae

compare scavenging
grown around and in campus of YC Institute
of Science, Satara. The information obtained
from this study may be used to promote
consumption of these species for its rich
natural antioxidants.

MATERIALS AND METHODS

DPPH Free Radical Scavenging Activity
The antioxidant activities of plant extracts and
the standard were assessed on the basis of the
free radical scavenging effect of the stable 1,
(DPPH)-free
radical activity by modified method [5]. The

1-diphenyl-2-picrylhydrazyl

diluted working solutions of the test extracts
were prepared in methanol. Ascorbic acid
(10mg/ml) was used as standard. 0.002%
DPPH was prepared in methanol and 3 ml of
this solution was mixed with 1 ml of sample
solution and standard solution separately.
These solution mixtures were kept in dark for
30 min and optical density was measured at
517 nm using Spectrophotometer. Methanol
(2 ml) with DPPH solution (0.002%, 3 ml)
was used as blank. The optical density was
recorded and % inhibition was calculated

using the formula given below:
Percent Inhibition of DPPH Activity =

Absorbance (cont) - absorbance (sam)

x 100
Absorbance (cont)
Ferric-Reducing Antioxidant Power
(FRAP)
The ferric reducing antioxidant power

(FRAP) assay was used to measure the total

antioxidant  power of commelinaceae
members (leaf extracts). In the FRAP assay,
reductants (antioxidants) in the sample reduce
Fe3+/tripyridyltriazine complex, present in
stoichiometric excess, to the blue colored
ferrous form, with an increase in absorbance
at 593 nm. Antioxidant activity assays were
performed as per the method described by
Benzie and Strain [6]. The

expressed as

results are
ascorbic acid equivalent
antioxidant capacity.

RESULT AND DISCUSSION

An antioxidant can be defined as ‘‘any
substance that, when present at low
concentrations compared with those of an
oxidizable substrate, significantly delays or
prevents oxidation of that substrate’ [7].
Recently free radical biology is researched
more broadly in life science. Antioxidants are
considered important nutraceuticals on
account of their many health benefits and they
are widely used in the food industry as
inhibitors of lipid peroxidation [8]. The recent

studies have demonstrated the potential of
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plant products to act as antioxidants against
various diseases stimulated by free radicals
[9]. A variety of assays have been developed
to measure the concentration of specific
antioxidant as well as that of all antioxidants
present within the cells of an organism.

In the present investigation an antioxidative
property of commelinaceae members has been
investigated by two different methods. The
purpose of this study was also to evaluate the
comparability of antioxidant capacity
measurements in commelinaceae species by
DPPH assay, FRAP assay. In recent years, a
wide range of spectrophotometric assays have
been adopted to measure antioxidant capacity
of foods.

a. DPPH Radical Scavenging Activity

The DPPH assay has many advantages than
other methods, advantages such as good
stability, credible sensitivity, simplicity and
feasibility [10, 11]. Scavenging activity of
free radical DPPH has been widely used to
evaluate the antioxidant activity of natural
products from plant and microbial sources
[12]. The reactive rate and the ability of the
radical scavenger depend on the rate and the
peak value of disappearance of the DPPH
[13]. The changes

scavenging ability of aqueious extracts of

in the free radical

leaves of three commelinaceae members on

the basis of percent inhibition is presented in

Table 1. It is evident from the results, that the
aqueious extract of Commelina bengalensis
has the highest (at 0.5% extract) and that of
Cyanotis cristata has the lowest free radical
scavenging potential among the
studied. The

scavenging properties of antioxidants are

commelinaceae  members
often associated with their ability to form
radicals [14]. The DPPH assay

measures the ability in

stable
leaf extract of
commelinaceae members to donate hydrogen
to the DPPH radical resulting in bleaching of
the DPPH solution. The greater the bleaching
action, the higher the antioxidant activity. The
results of the DPPH free radical scavenging
leaves of all

assay  suggest that

commelinaceae members have exhibited
potent antioxidant effect and these species can
serve as a potent source for the bio-chemo

protective therapy.

Ferric Reducing Antioxidant Power
(FRAP)
The ferric reducing antioxidant plasma

activity in leaves of commelinaceae members
is presented in Table 2. It is clear from the
results that the FRAP activity of leaves of
Rhoeo spathacea is the greatest among all
other species studied. The ferric reducing
(FRAP) assay

procedure that

antioxidant potential IS a

simple and inexpensive

measures the total antioxidant levels in a
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sample. The change in absorbance at 600 nm
[15] can then be compared with a standard to
determine the antioxidant potential in a given
sample. According to Dennog et al. [16],
FRAP can be used to analyze antioxidant
status in humans after hyperbaric oxygen
therapy. It has also been used to compare
antioxidant activity in plant and mammals
[17] and plant extracts [18]. FRAP measures
the ability of the extract to donate electron to
Fe (Il1). The higher the FRAP value the
greater is the antioxidant activity. The highest
absorbance of FRAP was observed in Rhoeo
spathacea at 0.5% and the lowest was found
in Cyanotis cristata at 0.50% i.e 1.0527 *

0.00252 and 0.145 respectively. Similar kind

of study has been reported by Majer et al.
[19] from tobacco leaves and Aparadh et al.,
[20] in When all

commelinaceae members are compared for

Cleome  species.
each concentration the following pattern of
absorbance can be observed Commelina
benghalensis < Cyanotis cerifolia < Rhoeo
spathacea. In all commelinaceae species 0.4%
and 0.5% concentrations are effective to react
with ferric tripyridyltriazine (Fe"'- TPTZ)
complex. From all these observations it can
be concluded that Commelina benghalensis,
Cyanotis cristata & Rhoeo spathacea has the
greater antioxidant activity than that in other

species.

Table 1: Radical Scavenging Activity of Different Commelinaceae Species

it o DPF;I;E)D— Control Abs = 0.936

an owaer

Concentrations PLANT EXTRACT | [SA7 | R3A- | RSA | MEAN | SD

ODs at 517nm Setl Set?2 Set3

0.10% 0.708 [ 0.707 | 0.709 | 24.36 | 24.47 | 24.25 | 24.36 | 0.107
0.20% 0.637 | 0.636 | 0.636 | 31.94 | 32.05 | 32.05 | 32.02 | 0.062

Rhoeo 0.30% 0.571 | 0.571 | 0.571 | 39.00 | 39.00 | 39.00 | 39.00 | 0.000
0.40% 0.548 | 0.545 | 0.545 | 41.45 | 41.77 | 41.77 | 41.67 | 0.185
0.50% 0.505 | 0.504 | 0.505 | 46.05 | 46.15 | 46.05 | 46.08 | 0.062
0.10% 0.773 | 0.771 | 0.77 | 17.41 | 17.63 | 17.74 | 17.59 | 0.163197
0.20% 0.658 | 0.656 | 0.655 | 29.70 | 29.91 | 30.02 | 29.88 | 0.163197

Commelina 0.30% 0.618 | 0.615 | 0.613 | 33.97 | 34.29 | 34.51 | 34.26 | 0.268869
0.30% 0.564 | 0.561 | 0.557 | 39.74 | 40.06 | 40.49 | 40.10 | 0.375201
0.40% 0.537 | 0.535 | 0.533 | 42.63 | 42.84 | 43.06 | 42.84 | 0.213675
0.50% 0.469 | 0.468 | 0.466 | 49.89 | 50.00 | 50.21 | 50.04 | 0.163197
0.10% 0.827 | 0.827 | 0.827 | 11.65 | 11.65 | 11.65 | 11.65 0

. 0.20% 0.807 | 0.808 | 0.808 | 13.78 | 13.68 | 13.68 | 13.71 | 0.061683

Cyanotis 0.30% 0.767 | 0.767 | 0.768 | 18.06 | 18.06 | 17.95 | 18.02 | 0.061683
0.40% 0.734 | 0.735 | 0.735 | 21.58 | 21.47 | 21.47 | 21.51 | 0.061683
0.50% 0.682 | 0.684 | 0.684 | 27.14 | 26.92 | 26.92 | 26.99 | 0.123365
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Table 2: Ferric-Reducing Antioxidant Power in Some Commelinaceae Species

Plant Species Cg?;ﬁ?gi:g;ff Abs 595nm Mean SD
0.10% 0.145 0.000000
Cyanotis 0.20% 0.184 0.000000
0.30% 0.274 0.000000
0.40% 0.353 0.000000
0.50% 0.4697 0.000580
0.10% 0.231 0.000000
0.20% 0.412 0.001000
Commelina 0.30% 0.5 0.001000
0.40% 0.591 0.001000
0.50% 0.7053 0.001530
0.10% 0.253 0.001000
0.20% 0.481 0.001000
Rhoeo 0.30% 0.7097 0.001530
0.40% 0.9117 0.001530
0.50% 1.0527 0.002520

CONCLUSION
The study of antioxidant ability of
Commelinaceae  species indicates that
Commelina benghalensis, Cyanotis cristata &
Rhoeo spathacea can be used in medicine and
these species have a potent antioxidant
property of inhibiting free radicals and
therefore can serve as a potent source for the
chemo protective therapy. And by FRAP
assay, the Ferric-reducing antioxidant power
in leaves of Rhoeo spathacea is the greatest
among all other species studied indicates this
species has potent source of herbal
antioxidant.
REFERENCES
[1] Faden RB, "Commelinaceae"”, in
Kubitzki, Klaus, The Families and
Genera of Vascular Plants, 4, Berlin:
Springer, 1998, 109-128.

[2] Cao G and Prior RL, Comparison of

different analytical methods for
assessing total antioxidant capacity of
human serum, Clin. Chem., 44, 1998,
1309-1315.

[3] Floegel A, Kim DO, Chung SJ, Song

WO, Fernandez ML, Bruno RS, Koo
SI and Chun OK, Development and
validation of an algorithm to establish
a total antioxidant capacity database of
the US diet, Int. J. Food Sci. Nutr., 61
(6), 2010, 600-23.

[4] Pellegrini N, Serafini M, Colombi B,

Del Rio D, Salvatore S, Bianchi M
and Brighenti F, Total antioxidant
capacity of plant foods, beverages and
oils consumed in Italy assessed by
three different in vitro assays, The J.
Nutrition, 133, 2003, 2812-2819.

IJBPAS, May, 2013, 2(5)

1132



Prabhune AM et al

Research Article

[5] Braca A, Sortino C, Politi M, Morelli |
and Mendez J, Antioxidant activity of
Flavonoids from Licania
licaniaeflora, J. Ethnopharmacol., 79,
2002, 379-381.
[6] Benzie IFF and Strain JJ, The ferric
reducing ability of plasma (FRAP) as
a measure of “antioxidant power”, The
FRAP assay, Anal Biochem., 239,
1996, 70-76.
[7] Halliwell B and Gutteridge JMC, Free
radicals in biology and medicine:
Oxford University Press, 1999.
[8] Scherer R and Godoy HT, Antioxidant
activity index (AAIl) by the 2, 2-
diphenyl-1- picrylhydrazyl method,
Food Chem., 112, 2009, 654-658.
[9] Hou WC, Lin RD, Cheng KT, Hung
YT, Cho CH, Chen CH, Hwang SY
and Lee MH, Free radical scavenging
activity of Taiwanese native plants,
Phytomedicine, 10, 2003, 170-175.
[10] Jin J, Li Z and Zhang F, Scavenging
function of  mulberry  vinegar
extractives for 1, 1-diphenyl-2-
picrylhydrazyl (DPPH), J. Northwest
Sci-Tech University of Agri. and
Forestry, 34 (3), 2006, 135-137.

[11] Ozcelik O, Lee JH and Min DB,
Effects of light, oxygen and pH on
the absorbance of 2,2-diphenyl-1-

picrylhydrazyl, J. Food Sci., 68,
2003, 487-490.

[12] Shyur LF, Tsung JH, Chen JH, Chiu
CY and Lo CP, Antioxidant
properties of extracts from medicinal
plants popularly used in Taiwan, Int.
J. Appl. Sci. Engg., 3, 2005, 195-202.

[13] Chi M, Zhang C, Zheng G, and Mei
X,  Determination of radical
scavenger in Chinese drug by
spectrophotometry, China J.
Traditional Chinese Med. and
Pharma., 18 (9), 2003, 567-568 (in
Chinese).

[14] Oke JM, Hamburger MO, Screening
of some Nigerian medicinal plants for
antioxidant activity using 2, 2-
diphenyl- picryl- hydrazyl radical,
Af. J. Biomed. Res. 5, 2002, 77-79.

[15] Halvorsen BL, Holte K, Myhrstad
MC, Barikmo I, Hvattum E, Remberg
SF, Wold AB, Haffner K and
Baugerod H, A systematic screening
of total antioxidants in dietary plants,
J. Nutri. 132, 2002, 461-471.

[16] Dennog C, Radermacher P, Barnett
YA and Speit G, Antioxidant status
in  humans after exposure to
hyperbaric oxygen, Mutat. Res., 428,
1999, 83-89.

IJBPAS, May, 2013, 2(5)

1133



Prabhune AM et al

Research Article

[17] Niemeyer HB and Metzler M,
Differences in the antioxidant activity
of plant and mammalian lignans, J.
Food Eng., 56, 2003, 255-256.

[18] Tsai P, Mclintosh J, Pearce P,
Camden B, Jordan BR, Anthocyanin
and antioxidant capacity in Roselle
(Hibiscus Sabdariffa L.) extract,
Food Res. Int., 35, 2002, 351-356.

[19] Majer P, Stoyanova S and Hideg E,
Do leaf total antioxidant capacities
(TAC) reflect specific antioxidant

potentials? — A comparison of TAC
and reactive oxygen scavenging in
tobacco leaf extracts, J. Photochem.
and Photobiol. B: Biol.,, 100 (1),
2010, 38-43.
[20] Aparadh VT, Naik VV, Karadge BA,
Properties  (TPC,
DPPH, FRAP, Metal Chelating
Ability, Reducing Power And TAC)
Within Some Cleome Species, Annali
Di Botanica., 2, 2012, 49-56.

Antioxidative

IJBPAS, May, 2013, 2(5)

1134



