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ABSTRACT

showed moderate to low antioxidant activity.

The present work aims to study the free radical scavenging activity of plants located at Perumal malai hill, Salem, Tamil Nadu, India.
Totally 20 plant species were selected for the study and its aqueous extract were subjected to secondary metabolite analysis like
phenolics, flavonoid and several antioxidant assay such as Nitric oxide scavenging, Metal chelating activity, Reducing power, Total
antioxidant assay. Among the secondary metabolites tested phenol was found to be high in Psidium guajava, whereas it was low in
Ficus religiosa plant. Results obtained with antioxidant assay was compared with plants collected from the site, in that
Phosphomolybenum assay was found to be more predominant with Azadirachata indica plants. Whereas all the other plants
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INTRODUCTION

ost of the diseases are linked to oxidative stress

due to free radicals.' Free radicals are

fundamental to any biochemical process and
represent an essential part of aerobic life and
metabolism.? Living organisms have antioxidant defence
systems that protects against oxidative damage by
removal or repair of damaged molecules.® The term
‘antioxidant’ refers to the activity of numerous vitamins,
minerals and phytochemicals which provide protection
against the damage caused by ROS.* Antioxidants
interfere with the oxidative processes by scavenging free
radicals, chelating free catalytic metals and by acting as
electron donors.” Medicinal plants contain several active
principles with specific therapeutic effects. They
represent a source of chemical compounds such as
tannins, flavonoids, saponins, resins and alkaloids curative
properties, often not provided by synthetic chemical
compounds.6 The majority of the antioxidant activity is
due to the flavones, isoflavones, flavonoids, anthocyanin,
coumarin lignans, catechins and isocatechins.” Plant
based antioxidants are preferred to the synthetic ones
because of their multiple mechanisms of actions and non-
toxic nature. Hence, an attempt has been initiated to
evaluate the in vitro antioxidant activities of some
common medicinal plants available in the experimental
site - Perumalmalai hill which is located in Salem, Tamil
Nadu, India

MATERIALS AND METHODS
Plant materials

Fresh leaves were collected from the experimental site -
perumalmalai hill dring March - April 2013. 100mg of
fresh leaves was extracted with 2ml water. 0.1ml of
extract was used for the analysis.

Secondary metabolites

The phenol®® and flavonoid™ content of aqueous leaf

extract was analyzed.
Determination of total phenol content

Total phenolic content were determined by Folin —
ciocalteau method. The extract samples 0.1ml were
mixed with folin ciocalteau reagent (5ml, 1:10 diluted
with distilled water) for 5min and aqueous NaCos (4ml,
1M) were added. The mixture was allowed to stand for
15min and the phenols were determined by colorimetric
method at 765nm. The standard curve was prepared.
Total phenol values are expressed in terms of gallic acid
equivalent (mg/g of dry mass), which is a common
reference compound.

Estimation of flavonoids

The aluminium chloride method was used for the
determination of the total flavonoid content. Aliquotes of
extract solutions were taken and made up the volume
3ml with methanol. Then 0.1ml of AICl; (10%) were added
sequentially. The test solution was vigorously shaken.
Absorbance at 415nm was recorded after 30min of
incubation. A standard caliberation plot was generated at
415nm using known concentration of quercetin. The
concentrations of flavonoid in the test samples were
calculated from the calibration plot and expressed as mg
quercetin equivalent/g of sample.

Antioxidant assay

Nitric oxide scavenging assay,'* Reducing power®?, Metal
chelating activity’, Total antioxidant assay™ were
performed.

Nitric oxide scavenging activity

The procedure is based on the principle that, sodium
nitroprusside in agueous solution, at physiological pH
spontaneously generates nitric oxide which interacts with
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oxygen to produce nitrite ions that can be estimated
using Griess reagent. Scavengers of nitric oxide compete
with oxygen, leading to reduced production of nitrite
ions. For the experiment, sodium nitroprusside (10mM),
in phosphate buffered saline, was mixed with extract and
incubated at room temperature for 150min. After the
incubation period, 0.5ml of griess reagent was added. The
absorbance of the chromophore formed was read at
546nm. Quercetin was used as positive control.

Reducing power assay

Aqueous extract was mixed with phosphate buffer (2.5ml,
0.2M, pH6.6) and potassium ferricyanide (2.5ml1%). The
mixture was incubated at 50°C for 20min. A portion
(2.5ml) of trichloroacetic acid (10%) was added to the
mixture to stop the reaction, which was then centrifuged
at 3000rpm for 10min. The upper layer of solution (2.5ml)
was mixed with distilled water (2.5ml) and FeCl; (0.5ml,
0.1%) and the absorbance was measured at 700nm.
Increased absorbance of the reaction mixture indicated
increased reducing power. Vitamin C was used as positive
control.
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Metal chelating activity

The chelating ability of ferrous ion was estimated by
adding extract to a solution of 2mM FeCl, (0.05ml). The
reaction was initiated by the addition of 5mM Ferrozine
(0.2ml), the mixture was shaken vigorously and left
standing at room temperature for 10min. Absorbance of
the solution was then measured spectrophotometrically
at 562nm. The Ethylene Diamine Tetra Acetic Acid
calibration curve was plotted as a function of metal
chelating activity.

Total antioxidant capacity

Total antioxidant capacity by Phosphomolybdenum
method assay is based on the reduction of Mo (VI) to Mo
(V) by the sample analyte and the subsequent formation
of green phosphate/Mo (V) complex at acidic pH. The
phosphomolybdenum method is quantitative since the
total antioxidant activity is expressed as the number of
equivalents of ascorbic acid. ™

Plants located at Perumalm alay Hall

Figure 1: Total phenol content of plants
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Figure 2: Total flavonoid content of plants
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RESULTS AND DISCUSSION
Secondary metabolites

The results of phenol and flavonoid content of the plants
were depicted in Figure 1 and Figure 2.

From the observed results, the phenol content was found
to be high in Psidium guajava, Spathodea campanulata,
Ziziphus jujube and low in Borassus flabellifer, Ficus
benghalensis, Ficus religiosa whereas, moderate amount
of phenol was observed in Syzygium cumini, Nerium
oleander, Azadirachata indica, Moringa oleifera, Millettia
pinnata, Opuntia ficus indica and also in other plants
studied. The flavonoid content was found to be high in
Spathodea campanulata, Mangifera indica, Ziziphus
jujube, Capparis sepiaria, Procetes pusifera, Moringa
oleifera, Anona sekimose, Acacia nilotica whereas,
moderate amount in the range of 4.3 to 8.6 mg/g was
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observed with rest of the plants. Phenols and
polyphenolic compounds, such as flavonoids, are widely
found in food products derived from plant sources, and
they have been shown to possess significant antioxidant
activities."

Antioxidant assay

The results of Nitric oxide scavenging assay, Reducing
power, Metal chelating activity, Total antioxidant assay
are illustrated in Figure 3, Figure 4, Figure 5, respectively.

Nitric oxide scavenging activity

The nitric oxide scavenging activity was good with
Opuntia ficus indica (1.47mg/g), Psidium guajava showing
1.45mg/g. Whereas, it was low with Procetes pusifera,
Millettia pinnata, Spathodea campanulata but changes
observed was moderate with other plants which was in
the range of 1.0 to 1.15mg/g.
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Figure 3: Showing Nitric oxide scavenging activity of plants
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Figure 4: Depicting Reducing power and Total antioxidant assay

Reducing power assay (RPA), Total antioxidant capacity
(TAA)

The reducing power activity was high with Millettia
pinnata, Borassus flabellifer showing 2.8mg/g ascorbic

acid. Whereas, moderate amount was observed with rest
of the plants which was in the range of 2.1 to 2.65mg/g.
Fe (1) reduction is often used as an indicator of electron
donating activity, which is an important mechanism of
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phenolic antioxidant action.”® The total antioxidant
activity was 27.0mg/g for Azadirachata indica, 24.0mg/g
for Mangifera indica, 21.9 mg/g for Moringa oleifera,
19.8mg/g for Nerium oleander, 19.7 mg/g for Borassus
flabellifer, 19.4mg/g ascorbic acid for Ficus benghalensis,
18.9mg/g for Millettia pinnata, Opuntia ficus indica,
Tecoma stans and plants like Acacia nilotica, Syzygium
cumini, Psidium guajava, Spathodea campanulata, while,
Ficus religiosa, Ziziphus jujuba, Calotropis gigantea
showed well below this range. Phytochemicals are plant
chemicals or more appropriately defined as bioactive
non-nutrient plant compounds in fruits, vegetables and
other plant foods that have been linked to reduce the
risks of major chronic diseases and cancers.”® High

consumption of vegetables containing phenolic
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antioxidants which inhibit the oxidation of LDL are said to
slow down the process of atherosclerosis and may also
reduce the risk of cancer and other diseases."” ™

Metal chelating activity

Metal chelating activity of plants is shown in Figure 5.
7.9mg/g was identified with Acacia nilotica. Plants such as
Psidium guajava, Agave Americana, Spathodea
campanulata, Procetes pusifera, exhibited 6.2, 6.0 mg/g.
Wheras, all the other plants showed metal chelating
ability in the range of 3.0 to 5.1 mg/g. Bivalent transition
metal ions play an important role as catalysts of oxidative
processes, leading to the formation of hydroxyl radicals
and hydroperoxide decomposition reactions via Fenton
chemistry.”
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Figure 5: Metal chelating activity of plants

CONCLUSION

The present study revealed that leaves contain significant
amount of phenol and flavonoid which impart differences
in antioxidant activity. To highlight, phosphomolybdenum
antioxidant activity was predominant with majority of
plants located at this particular site compared to other
antioxidant assays, which might be due to the variation in
secondary metabolite content of plants as it depends on
the place where it grows. Since, the study site is a hill
there might be a nitrogen insufficiency which imparts
significant differences.
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