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Abstract

Corn silk is a by product that is commonly used as a traditional medicine that contains bioactive compounds
such as volatile oils, steroids, alkaloids, tannins, flavonoids, chlorogenic acid and phenolic compounds,
containing minerals, high crude fiber, vitamins (B, C, and K), steroids such as sitosterol and stigmasterol,
alkaloids, saponins, tannins, flavonoids, anthocyanins, etc. The solvent used for the extraction of flavonoid
compounds are methanol, ethanol, acetone and ethyl acetate. Basic separation by solvent extraction is the
difference in the solubility of each composition in compaction with solvent. Solubility is influenced
temperature, stirring speed, the extraction time, comprehensive tangent plane solids by solvent extraction and
frequency. This study aims to extract corn silk by using a variation of the solvent type in terms of yield, total
phenols, flavonoids and antioxidant activity. The variations of solvent are methanol: water; ethanol: water;
ethyl acetate:water, acetone: water, (85:15, v/v). Variations in the type of solvent with the highest yield at a
ratio methanol:water, and the ratio ethanol:water, then the ratio acetone:water and the lowest ratio of ethyl
acetate:water. At ratio methanol:water obtained yield is 65.8%, total phenol is 45350.27 mg/kg GAE, total
flavonoids is 291.28 mg QE/kg and activities of antioxidant is 92.1%.
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Introduction vitamins, K vitamins, steroids such as

One of the plants currently known to be sitosterol and  stigmasterol, alkaloids,
able to be used as traditional medicine to saponins, tannins, flavonoids, anthocyanins,
decrease cholesterol level in the blood is corn protonate in, vanillic acid, derivatives
(Zea mays), namely on the part of the corn silk hasperidin and quercetin (Nurhanan and Rosli,
(Wiryowidagdo and Sitanggang, 2004). 2014, Ebrahimzadeh et al., 2008; Guo et al.,

Corn silk is by-product or waste 2009), phenols, terpenoids and glycosides
commonly used as traditional medicine such (Sholihah et al., 2012), maysin, B-carotene,
as urine laxative and blood pressure reducer beta-sitosterol, geraniol, hordenin, limonene,
(Nuridayanti, 2011) which contains bioactive menthol and viteskin (Rahmayani, 2007) also
compounds such as volatile oils, steroids, source of polyphenol that is good as
alkaloids, tannins, flavonoids, chlorogenic acid antioxidant (Nurhanan et al., 2012). Wang et
and other phenolic compounds (Bushman, al., (2011) explains that corn silk contains
2002; Liu et al., 2011), containing protein, water 9.65%, protein 17.6%, fat 0.29%, ash
carbohydrates, minerals (Ca, Mg, Cu, Zn, Fe 3.91% and crude fiber 40%.

and Mn), high crude fiber, B vitamins, C
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The solvents often used for the
extraction of flavonoids are methanol,
ethanol, acetone and ethyl acetate. The

results of Tong-Wei et al., (2011) showed that
the highest inhibition activity was in the active
component of corn silk which were purified
with 50% ethanol with the inhibition activity
of 69.90%%1.27%. Nurhanan et al.,, (2012)
extracted antioxidant components from corn
silk by using methanol and water with a
number of polyphenols in the extracts of
methanol and water respectively were 272.81
mg GAE/100 g and 256.36 mg GAE/100 mg
(dry). While the research results of Bangoura
et al., (2013) stated that acetone was the
the
antioxidants from foxtail millet (a kind of

most effective solvent to extract
cereal) compared to water solvent, ethanol,

propanol, and methanol. A combination
solvent of ethyl acetate:water (85:15, v/v)
generated total flavonoids figure is four times
in the
extraction of organic compounds from grape
seeds (Jayaprakasha, 2001). While Akcay,
(2011) chose methanol 70% (v/v), with a ratio
of 10:1 (v/w) of the material for the purpose
The
separation of extraction with solvent was the
the

composition in compaction with solvent. This

larger than the solvent acetone

and the same material. reason for

difference in solubility of each
solubility was influenced by temperature,
stirring speed, the extraction time, the wide
of tangent plane solids with solvent and
extraction frequency. According to Chew et
al.,, (2011), there were several factors that
contribute the rate and quality of extraction
on bioactive compounds component of
phenol compound namely the type of solvent
solvent concentration,

extraction, particle

size, temperature, pH and extraction time.

Materials and Methods

Some equipment used were becker
bath,
photometer, pH meter, oven, water bath

glass, blender, water spectro-
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shaker (extraction), Whatman filter paper
no.l, rotary flash evaporator, Folin-Ciocalteu
colorimetric and some glass tools for analysis.
The raw material in this study was sweet corn
silk at the age of 80+90 days obtained from
Pati, Central Java. The solvents used in this
study were water, methanol, ethanol, ethyl
acetate, and acetone.

Sample Preparation

Fresh corn silk was washed with
distilled water (aquadest) oven-dried at 60°C
for 24 hours (Hu and Deng., 2011) until the
content of final moisture was 10%, mashed
into powder using a grinder, vacuum packed

and stored at <-20°C until analyzed.

Extraction of Corn Silk

Three grams of corn silk powder were
diluted with proportions of ingredients and
the solvent 1:4 (Burin et. al., 2011) at room
temperature for 24 hours by maceration.
Ratio ethyl acetate:water was 85:15 (v/v)
(Jayaprakasha, 2001).The extraction was done
at 70°C with water bath shaker. The next 1.5 h
then filtered, The
separation of solvent was conducted by a
rotary flash evaporator at 60°C (Li, 2009).
Dissolve the residue with methanol 5 mL, save
at 0-4°C.

separated the waste.

Experimental Design

The experimental design used in this
study is Group Randomized Design (GRD) 1
factor with 5 times repeatings. The solvents:
1. Methanol: water (85:15, v/v)

2. Ethanol: water (85:15, v/v)
3. Ethyl Acetate: water (85:15, v/v)
4. Acetone: water (85:15, v/v)

Then, the data obtained were analyzed
the variants and if there were differences
among treatments, it would be continued
with Duncan Multiple Range Test (DMRT) at
5% level.
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The
rendement, total phenol, total flavonoid and

observed parameters were

antioxidant activity.

Yield

Yield is the final result or the amount of
product calculated based on the final weight
percentage of a product produced by the net
weight of the raw materials used by extracts
yield of corn silk, calculated by using the
formula:

Yield (db) = E—gx‘lﬂﬂ %

A = extract weight produced (mL)
B = the initial raw material weight

Total Phenol

Using  Folin-Ciocalteu  colorimetric
method with gallic acid standards, which the
results of the solvent were then analyzed with
the

reagent was diluted with distilled water at

spectrophotometer. Folin  Ciocalteu
ratio 1:10, 0.5 mL. Then corn silk extract was
mixed with 3 mL of diluted Folin-Ciocalteu
reagent and 2.5 mL 0.2% (w/v) solution of
Na,COs. The mixture was allowed to stand for
30 min at room temperature (about 25°C) and
the results solution absorbance were read at
750 nm with a spectrophotometer. Total
phenolic was determined by standard
calibration curve and expressed equivalently
as gallic acid per dry mass of corn silk samples

(ug GAE/g dry sample).

Total Flavonoid

Total flavonoids were determined by
the modified colorimetric aluminum chloride
method and routine hydrates were used as
standard (Liu et al., 2011). Dilute solution 0.5
mL of corn silk extract in 2.5 mL of methanol
was mixed with 3 mL 0.01 mol/L alumunium
chloride in methanol. Then the mixture was
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allowed to stand for 10 min at
(about 25°C). The
solution absorbance were read at 400 nm

room
temperature results
with a spectrophotometer. The total content
of flavonoid was determined by routine
calibration curve at a concentration of 0-100
mg/mL in  methanol and expressed
equivalently as routine hydrate per dry mass

of corn silk samples (ug RE/g dry sample).

Antioxidant Activity

Antioxidant activity was measured with
DPPH free radicals (Liu et al., 2011). Corn silk
extract (0.2 mL) was added with 1 mL 0.2 mM
then a solution of DPPH methanol was

prepared. The reaction was mixed and
allowed to stand for 30 min in the dark.
Absorbance was read at 517 nm with a
The

inhibition was calculated and

spectrophotometer. percentage of
absorbance
plotted as a function of the concentration of
standard extract and corn silk to determine
the ascorbic acid concentration of equivalent
antioxidants. The percentage of DPPH radical
activity (%) of the sample was calculated as
follows:

1 - sample absorbance

RSA-DPPH (%)=
(%) [ control absorbance

All tests were run in duplicate and the
samples analysis were run in triplicate and
average.

Results and Discussion
Yield

Based on the analysis of variance, it
showed that the type of solvent affected
significantly on amendment (p<0.05). After
being tested further using Duncan Multiple
Range Test (DMRT) at 5% level, the bar chart
of the solvent type effect on amendment can
be seen in Fig. 1.
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Fig. 1. Yield of corn silk extract
The results of DMRT test at 5% level
indicated that there were significant
differences among treatments. The vyield

differences were related to the differences in
the polarity level in which the non-polar
compounds will be soluble in nonpolar sol
vents and the polar compounds will dissolve
in polar solvents. The high dissolving power
was associated with the solvent polarity and
the extracted materials. According to Siedel
(2008), the choice of solvent and extraction
method will affect the outcome of the content
of secondary metabolites which can be
extracted. According to Samin et al., (2013),
polar compounds were more concentrated on
water fraction. The yield ethanol:water was
higher than ethyl acetate:water. According to
Harborne (1996), ethanol has two groups of
different polarity, i.e the hydroxyl group
which was polar and an alkyl group which was
nonpolar. The existence of two groups of
different polarity namely polar and nonpolar
in ethanol solvent causing compounds that
were nonpolar also extracted so that when
they were extracted there were several
compounds dissolved in them. Meanwhile,
ethyl
lower vyield were obtained

when they were extracted with
acetate:water
indicating that semi-polar compounds were

not much extracted from the ethanol extract.

Total Phenol

Based on the analysis of variance, it
showed that the type of solvent gave
significant effect on the total phenol (p<0.05).
After being tested further using Duncan
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Multiple Range Test (DMRT) at 5% level, the
bar chart of the solvent type effect on total
phenols can be seen in Fig. 2.
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Fig. 2. Total phenol of corn silk extract

The test results of DMRT at 5% level
that
significantly different. The differences related

indicated among treatments were
to the compounds extracted in them, where
solubility was greatly influenced by the
polarity level of the solvent used. Phenol
compound included a number of compounds
commonly have an aromatic ring with one or
more hydroxyl groups. The presence of the
group phenol

compounds to be polar that will be dissolved

hydroxyl caused polar
in polar solvents (Geissman and Crout, 1969).
According to Moein and Mahmood (2010),
the solvent which is polar is capable of
dissolving phenol better. Phenol compounds
on the corn silk which are polar include
flavonoids, tannins, and saponins. Alkaloids
and triterpenoids are semi-polar compounds
and non-polar compounds are steroids.
(2014) stated that the

extraction of sample phenolic components

Othman et al,

depends on the compatibility of components
with solvent systems based on principles “like
dissolves like”. Each solvent has different
effectiveness in dissolving
compounds, depends on the suitability of the
the

Both phenolic and flavonoid

the phenolic

polarity of solvent and phenolic

compounds.
compound are substances which have an
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aromatic ring with one or more hydroxyl
groups so its nature is easily soluble in polar
solvents. A Polar solvent capable of dissolving
the phenol better so that the levels of total
the extract

phenols and flavonoids in

becomes high.

Total Flavonoids

Based on the analysis of variance, it
showed that the type of solvent gave
significant effect on total flavonoids (p<0.05).
After being tested further using Duncan
Multiple Range Test (DMRT) at 5% level, the
bar chart of the effect of the solvent type
toward total flavonoid can be seen in Fig. 3.
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Fig. 3. Total flavonoids of corn silk extract

The test results of DMRT at 5% level

indicated that there were significant
differences among treatments. The
differences indicated that flavonoid

compounds contained in corn silk were
dominated by polar compounds for the
highest achievement was on methanol:water.
Phenol compounds on corn silk which were
tannins and
Rijke  (2005),
flavonoids are polar compounds as they have

polar included flavonoids,

saponins. According to
the number of hydroxyl groups which are not
substituted.
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Antioxidant Activity

Based on the analysis of variance, it
showed that the type of solvent gave
significant effect on antioxidant activity
(p<0.05). After being tested further using
Duncan Multiple Range Test (DMRT) at level
5, the bar chart of the effect of solvent type of

antioxidant activity can be seen in Fig. 4.
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o Fig; 4. Antioxidant activity of corn silk extract

The test results of DMRT at level 5%
that
differences among treatments.

showed there were significant
The high
activity of DPPH free-radical scavengers on
the extract methanol:water might be caused
this extract has total phenol and flavonoid
than

acetone: water and ethyl acetate:water. The

content higher the ethanol:water,
activities of DPPH free-radical scavengers are
related to the total amount of phenol in the
plant tissue (Fernando and Soysa, 2014). The
higher the content of phenols and flavonoids
in the extract, the more the hydroxyl groups.
The presence of hydroxyl groups in the
molecule will increase capacity (Swarna et al.,,
2014). The results of this study are in line with
the research of Nurcahyanti et al., (2011)
which stated that the seeds of basil (Ocimum
sanctum Linn) extracted with methanol has
the highest ability of free radical inhibition in
all concentrations than ethanol, acetone and
ethyl acetate.
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DPPH is often used as a substrate to
evaluate antiradical of antioxidants. This
method is based on the reduction of DPPH
solution that forms DPPH-H, non-radical
compounds, because of the presence of
hydrogen donation from antioxidants (Swarna
et al., 2013). The ability of antioxidants as the
catcher of free radicals is associated with the
ability of the antioxidants as a proton donor.
Various phenolic compounds may contribute
to free radical trapping capacity with different
capacities. The number of protons of
hydrogen that can be donated is influenced by
the number and position of the aromatic
hydroxyl groups or hydroxyl of phenolic
component (Lai et al., 2001, and Su et al.,
2004).

Conclusion

The type of solvent affects significantly
(p<0.05) on vyield, total phenol, total
flavonoids and antioxidant activity.

The type of solvent with the highest
results are the ratio (methanol: water), then
the ratio (ethanol: water), next to the ratio
(acetone: water) and the lowest ratio (ethyl
acetate: water). At ratio (methanol: water),
the yield obtained is 65.8%, total phenol
45350.27 mg/GAE kg, total flavonoids 291.28
mg QE/kg and antioxidant activity 92.1%.
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