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Abstract: The aim of this study was to explore the medicinal value of seeds of two maize varieties obtained
from Cereal Crop Research Institute, Pirsabak, Nowshera, Pakistan. The antioxidant system was evaluated
in the methanolic seed extract using DDPH, ABTS, Phosphomolybdate and hydrogen peroxide scavenging
activities. Here, we showed that both Azam and Igbal varieties exhibited high scavenging activities at
minimum and maximum extract concentrations against free radicals at a level comparable to ascorbic acid
(standard). DPPH was the only free radical that was scavenged 50% less in comparison to standard whereas
for ABTS, hydrogen peroxide and phosphomolybdate both varieties respond more or less the same as for
ascorbic acid. Moreover, compared to Azam, Igbal variety showed better antioxidant mechanism at 0.75 mg
mL" and 1.5 mg mL" extract concentration against ABTS and phosphomolybdate. These high scavenging
activities of the methanolic extract indicate that seeds of both varieties possess good antioxidant system in
removing of free radicals and thus can be a potent medicinal plant for the treatment of oxidative stress and

can be considered as good health supplement.
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1. INTRODUCTION

Reactive oxygen species (ROS) are the chemical
species that are produced in the cell due to metabolic
imbalance. These include the superoxide anion (O,),
hydrogen peroxide (H,0,) and the hydroxyl radical
(HOe) [1]. Under optimal condition, the formations
of these species are at very low level in plants that
can be increased upon various stresses. The effects
of various environmental stresses such as drought,
salinity, chilling, metal toxicity, UV-B radiation,
and pathogen attack can directly increase ROS
production [2]. These ROS when reaches the toxic
level can damage the DNA, proteins and lipids [3].
Plants have a well established antioxidant defense
system to minimize the toxic level of ROS [4]. To
counteract with the toxic effect of free radicals
that are produced in the body, different natural
products are also used [5]. Plants and its extracts
are considered as a good source for various novel
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therapeutical products. According to World Health
Organization (WHO) 60-80 % populations of the
developed countries are also using medicinal plants
as a source of medicine to cure different diseases
[6]. Various reports are available that highlights the
importance of crude extract and natural products
from medicinal plants against oxidative stress
[7, 8]. Most of the vegetables and their different
parts (roots, leaves, oil seeds and fruits) possess
natural antioxidants capacity [9]. In addition,
some plants have vital medicinal values and can
be used against cancer because of the presence of
anticancer substances [10, 11, 12, 13]. Plants are
good source for natural antioxidant compounds;
therefore they help to protect the cell from oxidative
stress damages [14]. Also, due to the presence
of different compounds such as hydroxyl group,
phenolic compound and conjugated ring structures,
plants have the antioxidant ability by scavenging
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these free radicals through hydrogenation [15].
Different studies have confirmed a relation between
consumption of diets such as vegetables, red wine
and fruits with a decrease in degenerative diseases
[16]. The present study was conducted on seed
crude extract of different maize varieties with the
possible aim to find out the medicinal value by
using natural antioxidant mechanism in scavenging
of free radicals.

2. MATERIAL AND METHODS
2.1. Collection of Samples

Seeds of two maize varieties (Igbal and Azam)
were collected from Cereal Crop Research Institute
(CCRI) Pirsabak, KPK, Pakistan for different
antioxidant assays in 2015.

2.2. Preparation of Extract

Seeds were first shade dried and then powdered
with blinder. 15 mg powder of each variety was
dissolved in 100 mL of methanol in a beaker and
placed for eight days. Each sample was shaked
properly. Afterwards, the filtration of the extract was
performed with Whatman paper and placed at room
temperature until all methanol was evaporated. The
solid extract was collected in eppendorf tubes for
further analyses.

The stock solution of each crude extract as
well as ascorbic acid (reference) was prepared in
methanol with a concentration of 3 mg mL"' and
was then further diluted to 1.5, 0.75 and 0.37 mg
mL".

2.3. DPPH Free Radical Scavenging Assay

0.2 mL of seed extract was taken from stock (3 mg
mL") and also from each dilution (1.5, 0.75 and
0.37 mg mL"' ) and 0.8 mL of DPPH solution was
added to each test tube. The tubes were properly
shaked and kept in the dark at room temperature for
30 minutes. The absorbance was then measured at
517 nm by spectrophotometer.

DPPH radicals scavenging activity (%) =
(AC-AS/AC) x100
Where, AC = Absorbance of the control solution,

AS = Absorbance of the sample

2.4. Scavenging Assay for ABTS Free Radical

This assay was performed according to the procedure
of Re et al., (1999) with some modifications [17].
Briefly, 7 mM ABTS free radical solution was
added to potassium persulfate (2.45 mM) solution
and kept overnight in the dark. A solution of dark
colour was obtained indicating the presence of
ABTS cation radical. The ABTS solution was
diluted with 50 % methanol before use. The diluted
solution was then placed for 20 minutes at room
temperature in dark. About 0.2 mL of the sample
and 0.8 mL of the ABTS solution was mixed in
the cuvette for one minute and the reduction in
absorbance was measured. The final absorbance
was noted after two minutes. The inhibition was
measured using the following formula,

ABTS scavenging activity (%) = [(CA-SA)/ (CA)]
x 100

2.5. Phosphomolybdate Free Radical Scavenging
Assay

Phosphomolybdate scavenging assay was performed
according to Umamaheswari and Chatterjee [7].
About 0.1 mL was mixed with 1 mL of reagent
solution (0.6 M H,SO,, 28 mM sodium phosphate
and 4 mM ammonium molybdate) in a test tube. All
test tubes were covered with aluminium foil and kept
at 95°C in water bath for 90 minutes followed by
cooling at room temperature. The absorbance was
then measured at 765 nm by spectrophotometer. By
using the following formula, antioxidant capacity
was measured:

Phosphomolybdate scavenging activity (%) =
[(CA-SA)/(CA)] x100

2.6. Hydrogen Peroxide Scavenging Assay

This assay was performed as described by Ruch
et al. (1989). 2 mM solution of H,O, was prepared
in 50 mM phosphate buffer (pH 7.4). Each sample
extract (0.1 mL) was transferred to test tubes and
the volume was increased to 0.4 mL by addition
of 50 mM phosphate buffer (pH 7.4). Then 0.6 mL
solution of H,O, was added to all test tubes and
vortexed properly. The solution was kept for 10
minutes and the absorbance was measured at 566
nm by spectrophotometer. The methanol was used



Scavenging Mechanism in Seed Extract of Maize Varieties

70

295

60

50

40

30

20

10

DPPH scavenging activity (%)

0.37 0.75

@ Ascorbic Acid [EAzam Olqgbal

1.5

Concentration (mg/ml)

Fig. 1. Comparison of ascorbic acid and methanolic seed extract of maize varieties
on the scavenging of DPPH free radical.
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Fig. 2. Comparison of ascorbic acid and methanolic seed extract of maize varieties
on the scavenging of ABTS free radical.

as a reference and the ascorbic acid as a standard.
The activity is expressed as % hydroxyl radical
scavenging [18]. The ability of the samples to
scavenge hydrogen peroxide was measured by the
following formula:

Hydrogen peroxide scavenging activity =
(1- SA/CA) x 100.
2.7. Statistical Analyses

Statistical analysis was performed using unpaired
t-test. SigmaStat 12.0 was used for checking the

constant variance and normal distribution of data.
Moreover, the Mann-Whitney rank sum test was
used to analyze samples that did not follow normal
Gaussian distribution.

3. RESULTS
3.1. DPPH Free Radical Scavenging Activity

DPPH is a stable free radical and is widely used
to evaluate the scavenging ability of natural
compounds of plants. The antioxidant activity
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of a substance can be considered as its ability to
detoxify DPPH free radical. Compared to ascorbic
acid (standard), the scavenging ability of seed
extract of both varieties (Azam and Igbal) was more
than 50% lower. Moreover, we found an increase
in the scavenging of free radical with an increase
in the concentration of the extract (0.37 to 3 mg
mL™") indicating that the seed extracts have enough
antioxidant system that can reduce the stable DPPH
free radical (Fig. 1).

35

3.2. ABTS Free Radical Scavenging Activity

Due to observed increase in the scavenging of DPPH
free radical, ABTS was also analysed which is used
for reflecting the antioxidant ability in a complex
mixture of various plants. As expected, the seed
extract of both varieties showed good antioxidant
capacity. At a concentration of 0.37 mg mL™, the
seed extract of Azam and Igbal scavenged about 30
and 45 % of the free radicals, respectively followed
by 47 and 50 % detoxification of ABTS free radical
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Fig. 3. Comparison of ascorbic acid and methanolic seed extract of maize varieties on
the scavenging of phosphomolybdate free radical.
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Fig. 4. Comparison of ascorbic acid and methanolic seed extract of maize varieties

on the scavenging of H,O, free radical.



Scavenging Mechanism in Seed Extract of Maize Varieties 297

at a concentration of 3 mg mL"! (Fig. 2). The result
obtained clearly indicates that the seed extract of
maize possess potent ABTS scavenging activity at
a level comparable to the ascorbic acid.

3.3. Phosphomolybdate Free Radical Scavenging
Activity

The data obtained here showed that at low
concentration (0.37 mg mL"') both the varieties
exhibited about 15 % antioxidant activities.
This percentage was high with an increase in the
extract concentration and almost close to the level
as observed for the standard. This result suggests
that methanolic seed extract of both varieties
at minimum and maximum concentration have
potent scavenging properties in minimizing the
detrimental effect of free radical when compared
with the ascorbic acid.

3.4. Hydrogen Peroxide Free Radical Scavenging
Activity

H,O, is the most stable ROS that is produced
in plants under various stress conditions. This
ROS can be detoxified by a well established
antioxidant mechanism present in different cellular
compartments. Our results showed that the H,O,
were efficiently reduced by the methanolic extract
of seed of both varieties. Initially, 75 % of the H,O,
were scavenged at a concentration of 0.37 mg mL".
This detoxification efficiency was even more and
almost comparable with the ascorbic acid when
higher concentration (3 mg mL") of the extract was
used (Fig. 4). Taking together, this reflects that the
seed extract of Azam and Igbal exhibited efficient
antioxidant capacity in coping with the toxicity of
ROS.

4. DISCUSSION

The presence of natural antioxidants in plants is
vital in inhibition or prevention of the deleterious
effect of free radicals that are responsible for
oxidative stress. The evaluation of these natural
antioxidant activity from plant sources can be best
studied by the extensively used of free radicals such
as DPPH, ABTS, phosphomolybdate and hydrogen
peroxide. In present study, the scavenging ability
of methanolic seed extract of two maize varieties

was performed with the aim to investigate its
medicinal value. Here, we reported that both Azam
and Igbal varieties exhibited strong antioxidant
mechanism against free radicals such as ABTS,
DPPH, hydrogen peroxide and phosphomolybdate
as compared to standard. ABTS, Hydrogen peroxide
and Phosphomolybdate showed a scavenging
activity which was closed to ascorbic acid whereas
DPPH had almost 50 % less scavenging activity
with that of standard. All these observations suggest
that the methanolic extract of both the varieties of
maize showed a stronger ABTS, hydrogen peroxide
and phosphomolbydate antioxidant activity as
compared to DPPH. These results are nearly similar
with Hogerman et al. [19], who also reported that
the plants rich in medicinal values will have the
ability to scavenge free radicals and can be used as
health supplement [20]. Extracts obtained from raw
seeds registered higher DPPH radical-scavenging
activity than both the dry- and wet-heat treated seed
samples. The study also showed that the higher the
concentration of extracts, the higher the capacity
to scavenge free radicals [21]. Hydrogen peroxide
itself is not very active, but it can sometimes be toxic
to cells, since it may give rise to hydroxyl radicals
inside the cell [22]. Similar study with methanol
extract of roots also exhibited higher DPPH, ABTS,
hydrogen peroxide and phosphomolybdate radical
-scavenging activity for investigating medicinal
importance of the plant [23].

5. CONCLUSIONS

The seeds of the tested maize varieties (cv. Azam
and cv. Igbal) have the capability to cope with
ROS and, thus, can be used as a good source of
medicinal value against various oxidative stress-
related diseases and ultimately for maintaining
good health.
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