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ARTICLE DETAILS ABSTRACT

Article History:

Study on antioxidant activity of the polysaccharide from corn silk in vitro. Methods:Use clearing thiobarbituric acid

method, removing 2,2 '- azino-bis (3 - ethylbenzothiazoline-6 - sulfonic acid) diazonium salt (ABTS) radical,
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chelation ferrous ion ability and clearing DPPH free radicals methods, which vitamin C and EDTA were used as
positive controls. Results: ICso (half inhibitory concentration) of lipid peroxidation,clearing ABTS radical, chelation
ferrous ion ability and clearing DPPH radical were 5.424 ,4.618 ,6.056 mg/mL . Conclusion: The polysaccharide of

corn silk has the antioxidant activity,which is associated with the concentration of polysaccharide from corn silk.
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1. INTRODUCTION

At present, people are facing more and more health threats, such as
radiation, environmental pollution, food additives, life pressure and so on,
which is resulting in the proliferation of free radicals in vivo, more and
more research on antioxidant in recent years. Because oxidation can cause
directly damage to biological tissue and metabolism, free radicals can take
hydrogen atoms with many substances in the organism, such as fatty acids
and proteins so that the structure and function of related cells are changed,
too. It is causes heart disease, Alzheimer's disease, diabetes, high blood
pressure, mental illness, respiratory infections, cancer and aging. The
research on antioxidant activity is becoming more and more important, so
it is of great significance to find natural antioxidants, and polysaccharide
has become a natural antioxidant with its various characteristics.

Corn silk is the dry style and stigma of the Gramineae maize (Zea mays L.),
one of the commonly used medicinal herbs of the "People's Republic of
China Ministry of Health Medicinal Materials Standard"]1985 Edition
(Part One) [1]. It contains a variety of chemical constituents, such as
volatile oil, saponins, alkaloids, flavonoids, polypentose, organic acids and
so on. Corn silk can be used to treat diabetes, jaundice, measles, celiac
hematuria, flooding and other disease [2]. Modern pharmacology research
confirms that corn silk has the function of lowering blood sugar, lowering
blood pressure, anti-tumor, anti-oxidation, enhancing immune function
and delaying senility [3,4]. And corn silk is minimal toxicity and has very
high medicinal value. The antioxidant activity of corn silk is linked to
antioxidant substances including polysaccharides and peptides [5, 6].

2. MATERIALS AND METHODS
2.1 Materials and instruments

Corn silk (from the Longtan District of Jilin in 2017, maize, maize), 2-Thio
barbiturates,2,2 '-N-union nitrogen gas (ethyl benzene and thiazole -6-
sulfonic acid) ammonium salt (ABTS)phenanthrene (Ferrozine American
Sigma Company Import separation), ascorbic acid (VC), trichloroacetic
acid, ferric chloride and other chemical reagents are analytically pure

2.2 Methods

2.2.1 Extraction of polysaccharides

The polysaccharide of corn silk was extracted with the temperature 90°C,
the ratio of solid to liquid 1:30, the extraction time 2h and extraction time
2 times. The two aqueous extracts were combined, concentrated to 1/5 of
total volume, and 95% ethanol was added to a solution until the ethanol
concentration was 80%. The crude polysaccharide powder was obtained
under a 4°C environment, centrifugation, freeze-drying in vacuum.

2.2.2  Content Determination

The content of the polysaccharides was determined by phenol sulfuric acid
and glucose as standard [7]. The sample solution 0.5mL (blank as distilled
water) was taken, and then 1mL 5% phenol reagent and the 3.5mL
concentrated sulfuric acid were added, shaked well. The mixture liquid
was heated at 40 °C water bath for 30min and was cooled for 15min . The
absorbance A of reaction liquid was measured at 490nm wavelength by
ultraviolet visible spectrophotometer and 3 times in parallel.

2.2.3 Evaluation of antioxidant activity in vitro

2.2.3.1 Thiobarbituric acid radical scavenging activity [8]
The 0.2mL dilute yolk suspension was mixed with the 1mL sample

solution of 1mg/mL, 2mg/mL, 3mg/mL, 4mg/mL and 4.5mg/mL
respectively, and 0.2 mL 25mmoL/L sulphate solution and 2 mL 0.2mol/L
PBS of pH7.4 were added , then the mixtures were preservated at
37°Cwater bath for 30 min, lastly 5ml 2.5 mL1% potassium ferricyanide
was added to the above solution. The mixtures were placed at 50°Cwater
bath for 20 min, then 0.5mL 20% three chloroacetic acid (TCA) was added.
After the above solution centrifuge 8 minutes in 5000r/min, 2.0mL
supernatant was added to 1.0mL 0.8% thiobarbituric acid, and then was
heated by boiling water for 15 min and cooled, A1 was measured at 532nm
and Ao in distilled water instead of sample solution as blank control.
Replacement of thiobarbituric acid with 1mL distilled water as group of
modulating 0. Vitamin C as positive control was determined with the same
method. Each concentration was parallel determined three time, and then
the average was taken. The clearance rates of samples and vitamin C were
calculated according to the following formula:

Scavenging rate (%) = (Ao-A1) /Ao x 100%

2.2.3.2 ABTS radical scavenging activity [9]
5mL 7mmoL/L ABTS and 88uL 140mmoL/L potassium persulfate were
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mixed to keep away from light overnight (12-16h) in room temperature.
The reserve liquid of ABTS free radical was formed, then the ABTS working
solution was diluted to 50 with distilled water. The absorbance was
0.7+0.02 of 734nm wavelength at 30°C.

In the sample tube, the 200ul (concentration 0.1mg/mL, 0.5mg/mL,
1.0mg/mL, 1.5mg/mL, 2.0 mg/mL, 2.5 mg/mL, 3.0 mg/mL) with the
sample solution of polysaccharide of different concentrations was added
into 3mL ABTS working solution. The control tube was used distilled
water instead of ABTS working solution. The above tubes were placed 1h
in dark at room temperature, and absorbance was measured at the
wavelength of 734nm(A). The same method was used to measured the
absorbance of vitamin C in positive control, and the average value was
measured 3 times in parallel. Sample and vitamin C for ABTS free radical
clearance rate was calculated according to the following formula:

Scavenging activity (%)=Ao -(Ai -Aj) /Ao x 100%

2.2.3.3 Chelated ferrous ion [10]
The crude polysaccharide of 10.0 mg was prepared for different

concentration solution (0.25, 0.5, 1, 2, 3, 4, 5, and 6.0mg/mL) into distilled
water, each 1mL solution was added into 1mL 0.1 (mmoL/L) ferrous
sulfate solution, 1mL 0.25mmoL/L philoxin methanol solution, and mixed
fully, then placed in the dark place for 10min. EDTA as the positive control
was measured the absorption value at 562 nm. 1mL distilled water was
instead of sample solution as blank control and 1ml distilled water was
substituted for ferrous sulfate as the sample control.The chelating rate
was calculated in the following formula:

Chelate rate (%) =[ Ao-(A1-Az) ]/A0x100%

In the formula, Ao is a blank control absorption value, A: is the sample
absorption value, A is thecontrol absorption value.

2.2.3.4 DPPH radical scavenging activity [11]
The basic steps were that the series concentration (20pg/mL, 40pg/mL,

60pg/mL, 80pg/mL 100pg/mL) of the polysaccharide solution 2mL was
added into 0.1 mmol/L DPPH solution of the equal volume (anhydrous
ethanol) [12,13]. After blending at room temperature to avoid lighting
reaction for 30min, the absorbance Ai was determine at 517nm, and 4mL
anhydrous ethanol and distilled water (respectively, 2mL) was adjusted
zero. In the blank control group, the 2mL sample solution was added with
2mL anhydrous ethanol, and the absorbance value of the blank control
group was at 517nm. The model control group was added into 2mL DPPH
solution and 2mL anhydrous ethanol, and its absorbance value at 517nm
was Ao. The same method was used to measure the absorbance of Vitamin
C (series concentration of 2ug/mL, 4pug/mL, 6pg/mL, 8ug/mL, 10pg/mL),
and the average value was measured 3 times. The clearance rate of sample
and vitamin C was calculated according to the following formula:

Scavenging activity(%)=1-(Ai -A;)/Aox100%
3. RESULTS AND DISCUSSION
31 Polysaccharide content

The polysaccharides were extracted using optimal technological
conditions [14]. Regression equation Y=0.1547Cx+0.9998 (Cx units
mg/mL), the polysaccharide purity was 29.60%.

3.2 The antioxidant activity of corn silk polysaccharide in vitro
3.2.1 Thiobarbituric acid radical scavenging activity

Main product of lipid peroxidation (TBA method) is lipid peroxide (LPO),
which is the product of the reaction of oxygen radicals and
polyunsaturated fatty acids. Under the normal conditions, the content of
LPO is very low, but in the case of pathological changes, the increase of
lipid peroxidation can lead to the increase of LPO, which may cause serious
damage to the structure and function of cells and cell membranes. The
normal range of human LPO measured by the TBA method is 1.6-5.2
mmol/L.

Figure 1 (a) showed the polysaccharides of corn silk had a certain
inhibition rate of LPO, its inhibition rate of LPO within a certain range
increased with the increase of polysaccharide concentration, maximum
LOP inhibition rate when the concentration was 3 mg/ml. Then, with the
increase of polysaccharide concentration, the inhibition rate of LPO
decreased. Under the same conditions, the inhibition rate of LPO with 3.0
mg/mL VC was 71.25%, while the inhibitory rate of polysaccharides with
the same concentration was 58.79%. The ICso of the polysaccharides and
vitamin C were 5.424 mg/mL and 5.304 mg/mL. The experiments showed
that the polysaccharides of corn silk had a certain inhibition rate of LPO,
but weaker than VC.
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Figure 1: Thiobarbituric acid (a), ABTS radical scavenging activity (b),
Chelated ferrous ion(c), DPPH (d)

3.2.2  ABTS radical scavenging activity

The ABTS radical is a relatively stable radical obtained by oxidation of
ABTS-(NH3)2. When a radical scavenger is added to the solution, the
absorbance of the solution at 752 nm becomes smaller or disappear. The
degree of change and the sample concentration show a good linear
relationship.

Figurel (b) showed the removal rate of ABTS free radicals was 14.21%
(VC99.31%) at a concentration of 0.1 mg/mL, and the maximum clearance
rate was basically reached at a concentration of 3.0 mg/mL 84.50% (VC
100.36%). The ICso of the polysaccharides and VC were 4.618 mg/mL and
4.055 mg/mL, indicated that the polysaccharides had an ability to
eliminate ABTS free radicals. However, the removal effect was not so
better as VC. Scavenging capacity of ABTS free radicals increased with the
increasing of polysaccharide concentration within a certain range,
expressing the linear relationship.

3.2.3 Chelated ferrous ion

The presence of metal ions can accelerate the rate of oxidation of lipid
compounds, so its antioxidant activity can be evaluated by measuring the
effect of antioxidants in removing metal ions. The chelation efficiency is
determined using the phenazine method to evaluate the antioxidant effect
of the polysaccharide.

Figure 1 (¢) showed the polysaccharide had a certain reduction ability of
iron ions which significantly weaker than EDTA. When the concentration
of the polysaccharide reached 6mg/ml, its chelation ability was similar to
EDTA. As the polysaccharide concentration increased, the reduction of
iron ions increased, which showed a dose-effect relationship. The ICso of
the polysaccharide and EDTA was 7.056 mg/mL and 5.501 mg/mL.

3.2.4 DPPH radical scavenging activity

The DPPH method is a fast, simple, sensitive, and feasible method for
evaluating the antioxidant activity of natural antioxidants and it is widely
used at home and abroad. DPPH radical is a kind of stable organic radical,
which have a characteristic purple-red cluster absorption peak in ethanol
solution. When a free radical scavenger is presented, its absorption
gradually disappeares due to its pairing with a single electron, and it is the
quantitative relationship between the degree of fading and the number of
electrons accepted,thus the spectrophotometric method can be used.
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Figure 1 (d) showed the polysaccharide had a strong ability to scavenge
DPPH free radicals, and the clearance rate was linearly related to the
polysaccharide concentration. In a certain range, the clearance rate
increased with the increase of the polysaccharide and VC concentration.
When the polysaccharide concentration was about 80pug/ml, the clearance
rate reached the maximum, and then arrived at a stable level. The
maximum removal rate was observed when the VC concentration was 100
pg/ml. The ICso of the polysaccharide of corn silk and VC were 0.141pg/ml
and 0.014pg/mL, respectively. The polysaccharide clearance was
significantly weaker than VC.

4. CONCLUSION AND DISCUSSION

In this study, four kinds of antioxidant methods in vitro were used to
estimate the antioxidant activity of the polysaccharide of corn silk. The
results showed that the polysaccharide of corn silk has a good inhibitory
effect on lipid peroxidation and showed good antioxidant activity in the
antioxidant system of thiobarbituric acid. The inhibition rate of LPO
increased with the increasing of concentration in a certain concentration
range. The polysaccharide of corn silk also has a definite reducing ability
and has a good scavenging effect on ABTS radicals. In terms of the two
methods of scavenging ABTS radicals and chelating ferrous ions, the
removal rate of ABTS radicals and the chelation rate of ferrous ions was
related to the concentration of the polysaccharide of corn silk. The
concentration-removal rate and chelation rate showed a dose-effect
relationship within a certain concentration range. The polysaccharide of
corn silk has a good clearance rate for DPPH free radicals, but its
antioxidant activity was weaker than VC. Based on the above experimental
results, the polysaccharide of corn silk has a certain degree of anti-
oxidation, which provided a scientific basis for the development and
utilization of corn silk and proved that it may have research value.
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