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INTRODUCTION

In recent years, the requirement of medicinal plant products has been increased in a
tremendous way. (Shelly Rana et al., 2016). The unlimited traditional knowledge of mega
biodiversity nations like India and China mainly accounts on medicinal plants and healthcare
has been provide the basis for research and development to produce novel drugs for major
ailments(Polterait,1990). Now a day’s more attention has been given to natural oxidants due

to their potentiality in health benefits (Finkel et al., 2000). Antioxidants are the compounds
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produced from the plant extract which plays significant role of protection against reactive

oxygen species (ROS) and free radicals (Valko et al., 2007).

ROS and free radicals act as alarming substances in the body may cause disruption of
membrane fluidity, lipid peroxidation and protein denaturation etc, (Anderson et al., 1996;
Velavan et al., 2007). Oxidative process organizes the main causative routes for generating
free radicals in foods, drugs and even in living systems (Halliwell et al., 1994) because

oxygen is the most essential factor indispensable to our life (Geetha et al., 2016).

Free radicals, also known as reactive oxygen species (ROS) and reactive nitrogen species
(RNS) are occur due to exogenous sources of ionizing radiation, cigarette smoke, sunlight,
toxic chemicals, atmospheric pollutants, over nutrition, changing food habits etc. and/or
endogenous sources are pro inflammatory cytokines of TNF - a, IL - 8, IL-1B, mitochondrial
electron transport chain, p —oxidation of fat etc., (Devasagayam et al., 2009). The most
common reactive oxygen species includes superoxide anion (O;), hydrogen peroxide (H,0,),
peroxyl radicals (ROO) and reactive hydroxyl radicals (OH).The nitrogen derived free
radicals are nitric oxide (NO), peroxynitrite anion (ONOO), nitrogen dioxide (NO;) and
dinitrogen trioxide (N,O3) (Kokate and Panchawat et al., 2004).

By naturally free radicals either as ROS and RNS carrying beneficial effects only in a
regulated manner eg, in maintaining homeostasis at the cellular level, work as signaling
molecules, ATP generation in mitochondria, apoptosis, phagocytosis, xenobiotics
detoxification are of in our body system.(Yoshikawa etal.,2000).When the level of free
radical is more than its demand it may cause chronic and degenerative diseases such as
cancer, auto immune disorders, cardio vascular diseases, arthritis, neuro disorders and the

most notorious pathological effects are Alzheimer’s disease and ageing (Lian, 2008).

Antioxidants are the chemical substances that inhibit free radical activities by donating the
missing electrons without joining the chain of reactions (Sahu et al.). They are produced by
the natural mechanisms in our body or externally supplied through foods and/or supplements
when the inner source is in inadequate level (Valko, Rhodes et al., 2006). These compounds
acquired significant role in slowing the harmful action of free radicals by scavenging them
and detoxify the organism (Anagnostopoulouetal, 2006). They are also known as radical
scavengers, metal chelators, reducing agents and singlet quenchers (Proestos et al., 2006).

Our body naturally safeguarded by endogenous antioxidants and classified into enzymatic
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and non-enzymatic. The major antioxidant enzymes are superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase and reductase (GPx, GRx) are involved in
neutralization of ROS and RNS (Bahrain etal,) the metabolic and nutrient antioxidants
belongs to non-enzymatic. The antioxidants which cannot be produced in the body must
provided through foods and supplements such as vitamin E, C, carotenoids, trace metals (Se,
Cu, Mn, Zn), omega-3 & omega-6 fatty acids (Willox et al., 2004).

Recent studies revealed that number of plant products including polyphenols, terpenes,
alkaloids, flavanoids and various plants extract exerts antioxidant action. Several studies have
been conducted inorder to correlate the amount of phenolic compounds in plants and
antioxidant activity (Maja kazaic et al., 2016) based on these properties, the present study
was designed to evaluate the antioxidant activity of Aplotaxis auriculata rhizomes in

methanolic extract.

MATERIAL AND METHODS

The rhizome of Aplotaxis articulate (family: Astreaceae) were collected in the month of
Janauary 2016 from the Koli hills, Tamil Nadu, India. The rhizome of the plant was
identified and authenticated by Dr. S. Alagumanian M.Sc., Ph.D. Assistant Professor in
Botany, H.H.The Rajah’s College, Pudukkottai, Tamil Nadu, India.

Preparation of extract

Aplotaxis auriculata rhizome was washed several times with distilled water to remove the
traces of impurities from the rhizome. The rhizomes were dried at room temperature and
finely powdered. The powder was extracted with 70% methanol for 48 hours. A semi solid
extract was obtained after complete elimination of alcohol under reduced pressure. The

different concentrations (20, 40, 60 and 80ug/ml) of extract were used for in vitro activity.

In vitro antioxidant activity of Aplotaxis auriculata extract

DPPH radical-scavenging activity was determined by the method of Shimada, et al ., (1992).
The antioxidant activity of the extracts was evaluated by the phosphomolybdenum method
according to the procedure of Prieto et al., (1999). The superoxide anion radicals scavenging
activity was measured by the method of Liu et al., (1997). The chelating activity of the
extracts for ferrous ions Fe2+ was measured according to the method of Dinis et al., (1994).

The Fe** reducing power of the extract was determined by the method of Oyaizu (1986).
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Nitric oxide radical scavenging activity was determined according to the method reported by
Garrat (1964).

Statistical analysis

Tests were carried out in triplicate for 3 separate experiments. The scavenging activity of
sample was expressed as 50% effective concentration (ECsp), which represented the
concentration of sample having 50% of radical scavenging effect. The amount of extract
needed to inhibit free radicals concentration by 50%, ICs, was graphically determined by a
linear regression method using Ms- Windows based graphpad Instat (version 3) software.

Results were expressed as graphically / meanz standard deviation.

RESULTS

DPPH Assay

DPPH radical scavenging activity of plant extract of PMLE and standard as ascorbic acid are
presented in Fig 1. The half inhibition concentration (ICsg) of plant extract and ascorbic acid
were 54.73pug ml™ and 34.91pg ml™ respectively. The plant extract exhibited a significant
dose dependent inhibition of DPPH activity (Table 1). The potential of L-ascorbic acid to
scavenge DPPH radical is directly proportional to the concentration. The DPPH assay activity

is near to standard as ascorbic acid.

Table 1: % of DPPH Radical scavenging activity of Aplotaxis auriculata extract at

different concentrations.

Parameters 20 40 60 80 |Cs0

_ (Mg/ml) (Hg/ml) (Mg/ml) (Mg/ml) | (ug/ml)
Aplotaxis 1530 +1.2 | 36.21+1.72 | 69.54+3.2 | 86.09+4.41 | 54.73
auriculata extract
Standard 25.6+2.04 | 61.26+4.90 | 88.98+7.11 | 99.34+7.94 | 34.91
(Ascorbic acid)

Values were expressed as Mean + SD for triplicates
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Fig 1: DPPH radical scavenging activity of Aplotaxis auriculata.

Total antioxidant activity

The yield of the ethanol extract of the plant extract and its total antioxidant capacity are given

in Fig. 2. The study reveals that the antioxidant activity of the extract is in the increasing

trend with the increasing concentration of the plant extract (Table 2). The half inhibition

concentration (ICso) of plant extract and ascorbic acid were 54.55ug ml™ and 42.41 pg ml™

respectively.

Table 2: % of Total antioxidant activity of Aplotaxis auriculata extract at different

concentrations.

Parameters 20 40 60 80 1Cso
_ _ (Mg/ml) (Mg/ml) (Mg/ml) (Mg/ml) (pg/ml)
’e*ft'&t;)"s auriculata | 1o 01,04 | 43.88+0.35 | 57.75¢0.34 | 81.6240.4 | 54.55
i;?g)dard (Ascorbic | o) 354 1,80 | 51.23+ 4.00 | 72.54+ 5.80 | 86.35+ 6.91 | 42.41
Values were expressed as Mean £ SD for triplicates.
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Fig 2: Total antioxidant assay of Aplotaxis auriculata.

Superoxide scavenging activity

The superoxide anion radical scavenging activities of the extract from Azima tetracantha
assayed by the PMS-NADH system was shown in Fig 3. The superoxide scavenging activity

of Azima tetracantha was increased markedly with the increase of concentrations (Table.3)

The half inhibition concentration (ICsg) of Azima tetracantha was 55.93 pg ml™ and ascorbic

acid were 31.62pg ml™ respectively.

Table 3: of Superoxide Radical scavenging activity of Aplotaxis auriculata extract at

different concentrations.

Parameters 20 40 60 80 ICso
_ (Mg/ml) (Hg/ml) (Hg/ml) (Mg/ml) (Mg/ml)

Aplotaxis 11.93+0.86 | 22.01+0.4 | 48.59+0.85 | 79.56+1.15 | 55.93
auriculata extract

Standard 31.205+250 | 64.23+513 | 89.54+7.16 | 9851+7.88 | 31.62
(Ascorbic acid)

Values were expressed as Mean + SD for triplicates
Vol 6, Issue 7, 2017. 991
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Fig 3: Superoxide scavenging activity of Aplotaxis auriculata.

The ferrous ion chelating activity

The formation of the ferrozine— Fe?* complex is interrupted in the presence of aqueous
extract of Physalis minima L, indicating that have che Tlating activity with an I1Cso of 50.83
ng ml™ and ascorbic acid was 30.96pg ml™ respectively (Fig. 4, Table 4).

Table 4: % of Ferrous iron chelating activity of Aplotaxis auriculata extract at different

concentrations.

Parameters 20 40 60 80 1Cso

_ (ug/ml) (ug/ml) (ug/ml) (ug/ml) (g/ml)
Aplotaxis 11.44+7.3 | 38.09+4.76 | 52.38+4.76 | 73.02+7.27 | 50.83
auriculata extract
Standard 35.23+281 | 65214528 | 78.51+6.28 | 98.65+7.89 | 30.96
(Ascorbic acid)

Values were expressed as Mean + SD for triplicates.
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Fig 4: Ferrous iron chelating activity of Aplotaxis auriculata.

Fig. 5 depicts the reductive effect of Aplotaxis auriculata. The reducing power of Aplotaxis

auriculata increased with increasing dosage (Table 5). All the doses showed significantly

higher activities than the control exhibited greater reducing power, indicating that Aplotaxis

auriculata consist of hydrophilic polyphenolic compounds that cause the greater reducing

power.

Table 5: Reducing power assay of Aplotaxis auriculata extract at different

concentrations.

Parameters 20 40 60 60

_ (Hg/ml) (Hg/ml) (Hg/ml) (Mg/ml)
Aplotaxis 0.163+0.047 | 0.33+0.031 | 0.56+0.016 | 0.75+0.03
auriculata extract
Standard 0.41+0.03 | 0.71+0.05 | 0.89+0.07 | 0.98 + 0.08
(Ascorbic acid)

Values were expressed as Mean = SD (Optical density) for triplicates.
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Fig. 5: Reducing power assay of Aplotaxis auriculata.

Nitric oxide scavenging activity
Fig. 6 depicts the Nitric oxide scavenging activity of Aplotaxis auriculata. Similar to the

\

antioxidant activity, the Nitric oxide scavenging activity of Aplotaxis auriculata increased
with increasing dosage (Table 6). All the doses showed significantly higher activities than the

control exhibited greater Nitric oxide scavenging activity, indicating that Aplotaxis auriculata

consist of hydrophilic polyphenolic compounds that cause the greater Nitric oxide scavenging

activity.

Table 6: Nitric oxide scavenging activity of Aplotaxis auriculata extract at different

concentrations.

Parameters 20 40 50 80 Cs0
_ (Mg/ml) (Mg/ml) (Mg/ml) (Mg/ml) (Mg/ml)

Aplotaxis 14.21+7.9 | 44.44+11.11 | 70.36+6.41 | 85.17+6.41 | 52.31
auriculata extract

Standard 26.21+2.04 | 59.62+ 4.65 | 8423+ 6.56 | 96.45+ 7.52 | 46.63
(Ascorbic acid)

Values were expressed as Mean + SD (Optical density) for triplicates
Vol 6, Issue 7, 2017. 994
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Fig 6: Nitric oxide scavenging activity of Aplotaxis auriculata.
DISCUSSION
DPPH Assay

DPPH scavenging activity has been used by various researchers as a quick and reliable
parameter to assess the in vitro antioxidant activity of crude plant extracts (Navarro MC et
al., 1992). With the DPPH test the ability of a compound to act as a donor for hydrogen
atoms or electrons is measured spectrophotometrically. Hydroxyl radicals are the major
active species that cause lipid oxidation and significant biological damage (Aruoma, et al.,
1991). The ability of the tested extracts to quench hydroxyl radicals seems to be directly
related to inhibiting the process of lipid peroxidation and the extracts of Aplotaxis auriculata
seemed to be good scavengers of reactive oxygen species. The percentage of hydroxyl radical
scavenging increased as the concentration of the extracts increased. The DPPH radical was
widely used to evaluate the free-radical scavenging capacity of antioxidants (Nuutila et al.,
2003). Recently, the use of the DPPHe reaction has been widely diffused among food
technologists and researchers, for the evaluation of free radical scavenging activity on
extracts from plant, food material or on single compounds. In the DPPH assay, the
antioxidant was able to reduce the stable radical DPPH to the yellow colored 1, 1-diphenyl-1,
2-picryl hydrazine. The molecule of 2, 2-diphenyl-1-picryl hydrazine is characterized as a
stable free radical by virtue of the delocalization of the spare electron over the molecule as a
whole. The proton transfer reaction of the DPPHe free radical by a scavenger (A-H) causes a
decrease in absorbance at 517 nm, which can be followed by a common spectrophotometer

set in the visible region. The effect of antioxidants on DPPHe is thought to be due to their
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hydrogen donating ability (Sindhu and Abraham, 2006). The plant extract exhibited a
significant dose dependent inhibition of DPPH activity. The potential of L-ascorbic acid to
scavenge DPPH radical is directly proportional to the concentration. The DPPH assay activity

is near to standard as ascorbic acid.

Total antioxidant activity

Total antioxidant capacity of Aplotaxis auriculata plant extract is expressed as the number of
equivalents of ascorbic acid. The phosphomolybdenum method was based on the reduction of
Mo (VI) to Mo (V) by the antioxidant compound and the formation of a green phosphate/ Mo
(V) complex with a maximal absorption at 695 nm. The assay is successfully used to quantify
vitamin E in seeds and, being simple and independent of other antioxidant measurements
commonly employed, it was decided to extend its application to plant extract (Prieto et al.,
1999). Moreover, it is a quantitative one, since the antioxidant activity is expressed as the
number of equivalents of ascorbic acid. The study reveals that the antioxidant activity of the

extract is in the increasing trend with the increasing concentration of the plant extract.

Superoxide anion radical scavenging activity

The superoxide anion radical scavenging activities of the extract from Aplotaxis auriculata
assayed by the PMS-NADH system. Superoxide is biologically important since it can be
decomposed to form stronger oxidative species such as singlet oxygen and hydroxyl radicals,
is very harmful to the cellular components in a biological system (Korycka-Dahl &
Richardson, 1978). The superoxide scavenging activity of Aplotaxis auriculata was increased
markedly with the increase of concentrations. These results suggested that Aplotaxis

auriculata had notably superior superoxide radical scavenging effects.

Reducing power activity

The measurements of the reducing ability, the Fe**—Fe 2* transformation was investigated in
the presence of Aplotaxis auriculata. The reducing capacity of a compound may serve as a
significant indicator of its potential antioxidant activity. However, the activity of antioxidants
has been assigned to various mechanisms such as prevention of chain initiation, binding of
transition-metal ion catalysts, decomposition of peroxides, prevention of continued hydrogen
abstraction, reductive capacity and radical scavenging (Diplock, 1997; Yildirim et al, 2000).
The reducing power of Aplotaxis auriculata increased with increasing dosage. All the doses
showed significantly higher activities than the control exhibited greater reducing power,

indicating that Aplotaxis auriculata consist of hydrophilic polyphenolic compounds that
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cause the greater reducing power.

The ferrous ion chelating activity

Ferrozine can make complexes with ferrous ions. In the presence of chelating agents,
complex (red colored) formation is interrupted and as a result, the red color of the complex is
decreased. Thus, the chelating effect of the coexisting chelator can be determined by
measuring the rate of color reduction. The formation of the ferrozine— Fe2+ complex is
interrupted in the presence of extract of Aplotaxis auriculata. Ferrous iron can initiate lipid
peroxidation by the Fenton reaction as well as accelerating peroxidation by decomposing
lipid hydroperoxides into peroxyl and alkoxyl radicals (Halliwell, 1999). Metal chelating
activity can contribute in reducing the concentration of the catalyzing transition metal in lipid
peroxidation. Furthermore, chelating agents that forms bonds with a metal are effective as
secondary antioxidants because they reduce the redox potential, and thereby stabilize the
oxidized form of the metal ion (Gordon, 1990). Thus, Aplotaxis auriculata demonstrate a
marked capacity for iron binding, suggesting their ability as a peroxidation protector that

relates to the iron binding capacity.

Nitric oxide scavenging activity

Nitric oxide (NO-) released from sodium nitroprusside (SNP) has a strong NO* character
which can alter the structure and function of many cellular components. The extract of
Aplotaxis auriculata exhibited good NO« scavenging activity leading to the reduction of the
nitrite concentration in the assay medium. The NOe scavenging capacity was concentration
dependent with 80 pg/ml scavenging most efficiently. The Aplotaxis auriculata in SNP
solution significantly inhibited the accumulation of nitrite, a stable oxidation product of NOe
liberated from SNP in the reaction medium with time compared to the standard ascorbic acid.
The toxicity of NOe increases when it reacts with superoxide to form the peroxynitrite anion
(*ONOO-), which is a potential strong oxidant that can decompose to produce *OH and NO;
(Pacher et al., 2007). The present study shows that a Aplotaxis auriculata has a potent nitric

oxide scavenging activity.

CONCLUSION

The results of the present study showed that the extract of Aplotaxis auriculata Linn exhibits
the greatest antioxidant activity through the scavenging of free radicals. Phytochemicals of
Aplotaxis auriculata are exhibited the greatest antioxidant activity DPPH, superoxide anion

scavenging, nitric oxide scavenging and metal chelator (iron chelator and iron reducing
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power) which participate in various pathophysiology of diseases including ageing. Overall,

the plant extract is a source of natural antioxidants.
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