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world’s trade in cornlettes. Within Asian countries,
Malaysia is the largest importing country followed by Japan,
Hong Kong and Singapore. Marketing baby corn need
meticulous decision for each step involves in the production
including planting method, harvesting, storage and
marketing technique as well as account the market value of
the crop. The cornlettes suitable to be harvested manually
because the mechanical corn harvesters used to strip ears of
corn from their stalks are not designed to work on cornlettes.
After harvesting, the baby corn ears should be placed
immediately into refrigerated storage with the husks intact
to conserve ear moisture and preserve quality.
The high cost of natural antioxidants has led to the use of
synthetic antioxidants. However, studies conducted
subsequently have demonstrated that synthetic antioxidants
have toxic effects and consequently, restrictions have been
imposed on their use. Cornlettes consists of antioxidants
which have high phenolic substituents that enable it replaces
the use of synthetic antioxidant in food products.
Furthermore, the antioxidants also can be used in treatment
of oxidative stress-related pathologies as a possible
therapeutical strategy for the future.
Since plant substances is believed to be less toxic for
medication compared to that of synthetic chemical
compounds, there are many research had been done on plant
extracts (Muhammad & Muhammad, 2005). Cornlettes has
the potential to be used as functional pharma-nutritional
ingredient in food and pharmaceutical products. This is
because the fractional extract of cornlettes contained various
bioactive compounds which play some potent significant
roles in preventing a wide range of diseases. These bioactive
compounds are beneficial to human health as they can
prevent many chronic diseases such as stroke, cancer,
diabetes and other illnesses (Reidah, 2013). The present
study aims to investigate anti-oxidative properties of
phenolic rich-fractions of cornlettes extract.

1Abstract: Background: Cornlettes has the potential to be used
as functional pharma-nutritional ingredient in food products
because of the occurrence of various bioactive compounds in it.
Objective: This study was conducted to determine antioxidant
and scavenging activities of phenolic rich-fractions of cornlettes
extracts. Methods: DPPH radical scavenging, Ferric reducing
antioxidant power and Phosphomolybdenum assay were used to
determine anti-oxidative and scavenging properties of cornlettes
fractions. Results and Discussion: The ethyl acetate fraction was
possessed higher antioxidant activity in each antioxidant assay
tested. In DPPH assay, the IC50 value of DPPH scavenging
activity of the ethyl acetate, hexane, water and crude were 0.28
mg/mL, 0.26 mg/mL, 2.10 mg/mL and 1.85 mg/mL, respectively.
The percentages of DPPH reduction in ethyl acetate and hexane
possessed more effective anti-oxidative capacity as compared to
water and crude fractions. For FRAP assay, the ethyl acetate
fraction significantly exhibited the highest reducing power
activity of antioxidants compared to other fractions. The IC50
value of FRAP activity of the ethyl acetate, hexane, crude and
water were 0.40 mg/mL, 0.82 mg/mL, 2.24 mg/mL and 1.58
mg/mL, respectively. In addition, phosphomolybdate assay was
also shown that ethyl acetate fraction had the highest total
antioxidant capacity than other fractions. However, at low
concentration (0.05-0.2 mg/mL), each fraction was not
significant to each other. Concusion: The ethyl acetate fraction
was possessed higher antioxidant and scavenging capacities
followed by hexane, crude and water fractions in each
antioxidant assay tested.
Index Terms: Antioxidant Activity, Cornlettes, Ethyl Acetate,
Hexane, Phenolic Fraction,

I.

INTRODUCTION

Cornlettes are one of the highly adapted crops which can
be grown throughout the country. The consumption of
cornlettes increases over years even though it is not as
popular as sweet corn and other mature corn. Baby corn
production and demands are expanding worldwide and be
known to European countries, North America, Middle East
and other parts of the world. Statistical information on
young corn production is limited because many producing
countries either neglect to make a report of its production or
barely include it in sweet corn production.
Cornlettes is rarely utilized as raw food materials due to
the lack of knowledge of its nutritional value and possible
functional properties. Based on the report submitted to Field
Fresh Food Pvt. Ltd, Thailand is one of the major exporters
which are estimated to account for 80 percent of the present

II.

A. Sample Preparation
Fresh young cornlettes was purchased from local wet
markets in Kota Bharu town, Kelantan state which is located
at Northern East of Peninsular Malaysia. Upon arrival in the
laboratory, the cornlettes was detached from the fruit stalks
and cut along its diameter vertically as ease for grinding.
Then, the fresh cornlettes was dried in oven at 50°C for two
days.
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The dried cornlettes was ground into powdered form by
using a universal blender (National; MX-895) and then
stored in the air tight plastic bag before proceeding with
further analyses.
Extraction of Crude Cornlettes
Extraction was done according to the methods described
by Chan et al. (2009) and Hismath et al. (2011) with some
adaptations. Approximately 4 g of dried cornlettes sample
was extracted with 40 ml of 60% methanol in 250 mL
beaker. The beaker was covered with aluminium foil to
prevent light exposure and the mixture was shaken at a
constant rate for 30 min using a water bath shaker at 60°C.
After the extraction, the cornlettes extract was cooled to
room temperature and filtered through nylon filter mesh and
a Whatman No. 1 filter paper into air tight Schott bottle. The
filtrate was then concentrated to dryness using rotary
evaporator at 50°C and lyophilized in freeze-dryer.
Preparation of Cornlettes’s Fractions
5 g of crude extract was dissolved in 100 mL distilled
water, (1:20) and sequentially extracted thrice using 100 mL
hexane and ethyl acetate solvents respectively. The solvent
extracted fractions were then evaporated using rotary
evaporator to dryness to obtain residues. The residues were
then reconstituted using double distilled water to obtain
stock solution of the aqueous extracts having concentration
of 10 mg/mL. The stock solutions were stored at -10°C in
air tight container.
DPPH Radical Scavenging Assay
The antioxidant activity of phenolic fractions of cornlettes
was measured on the basis of the scavenging activity of the
stable 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical
according to the method described by Brand-Williams et al.,
(1995) with slight modifications. Exactly, 0.2 mL of the
extracts at different concentrations was added 1 mL of 0.1
mM methanol solution of DPPH. The solutions were stand
at room temperature for 30 minutes in the dark area. The
absorbance was measured at 517 nm using UV-vis
spectrophotometer. BHT was used as the reference standard.
Samples were prepared and measured in triplicates. The
result was expressed in percentage of inhibition using the
following equation:

pH 6.6) and 0.5 mL of 1 % potassium ferricyanide. The
mixture was incubated at 50°C for 20 minutes, and then 0.5
mL of 10% trichloroacetic acid was added to the mixture
and centrifuged at 650 rpm for 10 min. The supernatant (0.5
mL) of the solution was mixed with 0.5 mL of distilled
water and 0.1 mL of 0.1% ferric chloride. After 10 minutes,
the absorbance was measured at 700 nm using UV-vis
spectrophotometer. BHT was used as the standard reference.
The antioxidant activity was expressed as percent and was
calculated using formula [1-(1-Asample/Acontrol)] x 100
(Kaur et al. 2008).
Statistical Analysis
All the determinations were conducted at least three times
(n=3). Statistical analysis was performed using IBM SPSS
Statistics 22. Experimental data were reported as mean ±
standard deviation (SD) which subjected to ANOVA. For
multiple comparison of means, post-hoc Tukey test was
applied and significant difference was determined at p<0.05.
III.

RESULTS AND DISCUSSION

DPPH Radical Scavenging Assay
The percentage reduction of DPPH radical is depending
to the concentration of the obtained extracts. All the four
phenolic rich fractions of cornlettes studied have shown an
increment in scavenging activity percentage of scavenging
activity for all concentrations (0.05-1.0 mg/mL) (Figure 1).
Synthetic standard, BHT showed the highest percentage of
scavenging activity for all the concentrations. At 0.05
mg/mL, hexane fraction showed the highest percentage of
scavenging activity of (28.22±1.86%) followed by ethyl
acetate (13.52±1.30%), water (8.63±1.14%) and crude
(7.98±0.13). Among all fractions, ethyl acetate fraction
exhibits the most potent scavenging activity (76.92±1.52%)
at 0.5 mg/mL concentration. In comparison with other
fractions, hexane has exhibited the second most potent
(61.21±1.77%) in percent of inhibition at 0.5 mg/mL
concentration. Similar percentage of inhibition (approximate
55%) was observed at 0.35 mg/mL concentration for both
hexane and ethyl acetate fractions. As shown on Figure 1,
the percentages of DPPH reduction in ethyl acetate and
hexane possessed more effective anti-oxidative capacity as
compared to water and crude fractions.

Percentage of inhibition = (Acontrol–Asample) x 100

The radical scavenging activity was expressed as IC50.
The IC50 values of the phenolic fractions were compared
with synthetic standard, BHT.
Phosphomolybdenum Reduction Assay
The total antioxidant capacity of the phenolic fractions of
cornlettes was evaluated using the phosphomolybdenum
reduction assay method according to the procedure
described by Prieto et al. (1999). Exactly, 0.3 mL extract
was combined with 3 mL reagent solution (0.6 M sulfuric
acid, 28 mM sodium phosphate, 4 mM ammonium
molybdate). The reaction mixture was incubated at 95°C for
90 minutes. The absorbance of the solution was measured at
695 nm using UV-vis spectrophotometer.

Figure 1. DPPH radical scavenging activity of
cornlettes fractions

Ferric Reducing Antioxidant Power Assay
The reducing power assay of phenolic fractions of
cornlettes was determined according to the method
established by Oyaizu (1986). Exactly, 0.5 mL of each
extracts was mixed with 0.5 mL of phosphate buffer (0.2 M,
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The IC50 value of DPPH scavenging activity of the ethyl
acetate, hexane, water and crude were 0.28 mg/mL, 0.26
mg/mL, 2.10 mg/mL and 1.85 mg/mL, respectively. Based
on IC50 values, both hexane and ethyl acetate fractions show
significantly difference between each other as well as both
water and crude fractions. However, scavenging activities of
two pairs of fractions (ethyl acetate-hexane and water-crude)
were not significantly difference to each other. In DPPH
assay, the ethyl acetate fractions noticeable showed higher
activity than the hexane, which in turn was more active than
water and crude fractions. This is due to the high amount of
polyphenolic constituents present in the fraction (Ayaz et
al., 2014). The antioxidant activity increased proportionally
with the polyphenol content.

difference to each other and hexane fraction show low
significant IC50 value to ethyl acetate fraction. Many studies
demonstrated that the plant extract possess a strong reducing
capacity. The compounds with reducing power indicate that
they are electron donors and can reduce the oxidized
intermediates of lipid peroxidation processes, thus they can
act as primary and secondary antioxidants (Ravisankar et al.,
2014).
Phosphomolybdenum reduction assay
The total antioxidant capacity of cornlettes extracts was
also determined by using phosphomolybdenum assay. The
assay is based on the fact that molybdenum (VI) is reduced
to molybdenum (V) in the presence of a reducing agent
(antioxidant), forming a green phosphomolybdate (V)
complex, which can be evaluated spectrophotometrically at
695 nm (Prieto et al., 1999). Increase in absorbance of the
reaction mixture indicated the increase in total antioxidant
capacity of the extract was shown in Figure 3.

Ferric Reducing Antioxidant Power Assay
In this assay, the presence of reducers (antioxidants)
causes the conversion of the Fe3+/ferricyanide complex to
ferrous form, Fe2+ (Duh, Tu & Yen, 1999). The Fe3+
reduction is often used as an indicator of electron-donating
activity, which is an important mechanism of phenolic
antioxidant action and can also be strongly correlated with
other antioxidant properties (Manach et al., 2004).
Generally, the FRAP activity was increase parallelly with
the increment concentration of fractions. BHT as standard
sample showed the highest reduction of antioxidant activity
for all the concentrations (0.05-1.0 mg/mL). Each fraction
showed significantly increment of reducing activity along
with the increment of fraction concentrations (Figure 2).

Figure 3. Phosphomolybdenum reduction assay of
cornlettes fractions
At 0.05 mg/mL, water fraction showed the highest
antioxidant activity (0.1164) followed by ethyl acetate
(0.1060), crude (0.0794) and hexane fractions (0.0750).
Beginning from 0.2 mg/mL, ethyl acetate fraction exhibited
the highest antioxidant activity (0.2518) and greater mean
difference from other fractions. Similar trend of increase in
total antioxidant capacity was observed at concentration 0.5
mg/mL and 1.0 mg/mL for crude, hexane and water fraction
respectively. Generally, ethyl acetate fraction exhibits the
highest total antioxidant capacity especially at
concentrations of 0.2, 0.5 and 1.0 mg/ml in the
phosphomolybdenum assay as compared to other fractions
(Figure 3). At concentration 0.05 mg/mL to 0.2 mg/mL,
each fraction was not significant to each other (p>0.05).
Crude, hexane and water fraction exhibited low significant
to each other at concentration 0.5 mg/mL and 1.0 mg/mL.

Figure 2. FRAP assay of phenolic fractions of
cornlettes extract
Among all fractions, ethyl acetate fraction exhibits the
most potent reducing activity for all concentrations as
compared to other fractions. At the highest concentration
used, the ethyl acetate fraction showed the highest reducing
power activity (54.35±0.63%) compared to the hexane
(39.69±3.58%) and crude fraction (37.84±5.82%).
Meanwhile, the lowest activity was showed by the water
fraction (41.82±4.97%). The ethyl acetate fraction had
higher electron donating ability compared to other fractions
as it showed the highest reducing activity (Nurhanan & Wan
Rosli, 2012). The IC50 value of FRAP activity of the ethyl
acetate, hexane, crude and water were 0.40 mg/mL, 0.82
mg/mL, 2.24 mg/mL and 1.58 mg/mL, respectively. BHT
showed the highest IC50 value (0.18 mg/mL). Lower IC50
value indicates a higher antioxidant activity. Based on IC50
values, both crude and water fraction show significant
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IV.

CONCLUSION

In DPPH essay, ethyl acetate fractions showed a gradually
higher activity than the hexane, water and crude fractions.
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The percentages of DPPH reduction in ethyl acetate and
hexane fractions possessed more effective anti-oxidative
capacity as compared to water and crude fractions. In FRAP
assay, ethyl acetate fraction exhibited the highest reduction
of antioxidant activity for all concentrations than other
fractions. The IC50 values of FRAP activity of the ethyl
acetate, hexane, crude and water were 0.40 mg/mL, 0.82
mg/mL, 2.24 mg/mL and 1.58 mg/mL, respectively. In
Phosphomolybdenum reduction assay, ethyl acetate fraction
also recorded the highest total antioxidant capacity than
other fractions. In conclusion, the ethyl acetate fraction was
possessed higher antioxidant activity followed by hexane,
crude and water fractions in each antioxidant assay tested.
Further analyses are planned to investigate the efficacy of
ethyl acetate fraction towards nutritive values and
pharmacological properties in both in vitro and in vivo
models.
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