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The water-soluble polysaccharide (SCP) was isolated from Semen Coicis through hot water
extraction followed by ethanol precipitation. The polysaccharide was deproteinized by using the
Sevag reagent, and the polysaccharide was free of proteins as scan by UV Spectra in 260 nm
and 280 nm. In order to evaluate its antioxidant activities, Free radicals scavenging activities on
superoxide radicals, hydroxyl radicals, DPPH and ABTS in vitro were carried out. The results
indicated that SCP has significant radicals scavenging abilities on superoxide radicals and
hydroxyl radicals and strong reducing capacity. The scavenging effects were powerful, which
closed to the positive control. Therefore, the polysaccharide SCP should be explored as novel
potential antioxidants.

Keywords: Hydroxyl radicals, Superoxide radicals, Semen coicis, Polysaccharide,
Extraction.

Introduction
Semen coicis, is a precious herbal plant highly valued in Traditional Chinese Medicine
and archived in the Pharmacopoeia of the People's Republic of China. Sections of the
semen from coicis have been used for the treatment of cancer, antivirus, hypoglycemic,
hypotensive and immunoregulation.1 As for Semen coicis phytochemicals, much
research has been carried out on the low molecular compounds, such as aliphatic acid,
sterol and triterpene.2 But, based on previous studies, polysaccharides exist widely in
numerous plants and are identified as essential biomacromolecules in plant life, playing
important roles in cell-cell communication, cell adhesion, and molecular recognition in
the immune system.3-6 In recent years, some bioactive polysaccharides isolated from
natural sources have attracted much attention in the field of biochemistry and
pharmacology.7-8 However, the polysaccharides from Semen coicis have been little
reported. Therefore, the purpose of the present investigation was to elucidate the
isolation of water-soluble polysaccharide from the Semen coicis, as well as to evaluate
its antioxidant activities in vitro.

Materials and methods
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Vitamin C and BHT were purchased from Sigma Chemical Co. 1,1-diphenyl-2-picrylhydrazyl (DPPH), potassium ferricyanide [K3Fe(CN)6], trichloroacetic acid (TCA),
polyoxyethylenesorbitan monolaurate (Tween-20), and Berberine hydrochloride were
purchased from Sigma (Sigma- Aldrich GmbH, Sternheim, Germany). Thiobarbituric
acid (TBA), sodium dodecyl sulphate, nitroblue tetrazolium (NBT), nicotinamide
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adenine
dinucleotide
(NADH),
and
phenazine
methosulphate (PMS) were purchased from Applichem.
ABTS radical was purchased from Merck. And all other
chemicals were analytical grade and were made in China.
Extraction of Semen coicis polysaccharide
Extraction of the polysaccharide was carried out according
to the method of Luo et al. 9 with some modifications. The
Semen coicis were thoroughly washed with water, dried at
60 °C, and then powdered with a pulverizer. The powder
was extracted successively with petroleum ether and
ethanol, at first. After filtered, the residue was further
extracted with double-distilled water at 100°C for 3 h three
times. Then all extracts were combined, concentrated and
filtrated. The extract was deproteinized 4 times using the
Sevag reagent10, and the polysaccharide was free of
proteins as scan by UV Spectra in 260 nm and 280 nm.
After removal of the Sevag reagent, the extract was
precipitated by adding ethanol (4 times the volume of
aqueous extract), and the mixture was kept overnight at
4°C for the polysaccharide. The precipitate was collected
by centrifugation at 4000 rpm for 20 min, washed
successively with petroleum ether, acetone and ethanol, the
procedure of precipitation was perform iteration, and then
dissolved in water and dialyzed against deionized water for
72 h, freeze-drying to yield the polysaccharide, which
named SCP.
Superoxide anion scavenging assay
Measurement of superoxide anion scavenging activity of
Semen coicis polysaccharide was based on the method
described by Wang et al. 11, with slight modification. 4.5
ml Tris–HCl buffer (50 mmol/L,pH 8.2) and 1.0 ml tested
samples
with
various
concentrations
(3,10,30,100,300,1000,3000, 4000 μg/mL) were mixed in
tubes with lids. Then the mixture was incubated for 20 min
in the water bath at 25 ℃. Meanwhile, 0.4 ml of 25
mmol/L pyrogallol preheated at 25℃ was added
immediately. After 4 min, the reaction was terminated by
0.1 ml HCl solution (8mol/L) and the mixture was
centrifuged at 4000 rpm for 15min. The absorbance of
sample and control were determined by UV
spectrophotometer at 325 nm. The curve was made based
on the absorbance value. Vc was used as the positive
control compounds. Scavenging activity was calculated
using the following equation:
Superoxide anion scavenging effect (%) = (Ao-As)/Ao ×100

where Ao is the absorbance without sample, and As is
absorbance with sample.
DPPH radicals scavenging assay
In the present test, DPPH scavenging activities of the SCP
was measured according to the method of Shimada et al 12,
with some modifications. Vitamin C was used as reference
material. Briefly, 0.1 mM solution of DPPH in methanol
was prepared and 1.0 mL of this solution was added with
3.0 mL of the samples of various concentrations
(3,10,30,100,300,1000,3000 μg/mL). The solution was
kept at room temperature for 30 min, and the absorbance at
517 nm (A517) was measured. The DPPH scavenging
effect was calculated as follows:
DPPH scavenging effect (%) = [Ao-(A-Ab)]/Ao ×100

Where Ao: A517 of DPPH without sample, A: A517 of
sample and DPPH, and Ab: A517 of sample without
DPPH.
Hydroxyl radical scavenging assay
The hydroxyl radicals scavenging activity of the
polysaccharide was measured according to the method of
Wang et al.13, with some modifications. Different
concentrations (3, 10, 30, 100, 300, 1000, 3000, 4000
μg/mL) samples were incubated with 2.0 mmol/L EDTAFe (0.5 ml), 3% H2O2(1.0 ml) and 0.36 mg/ml crocus in
4.5 ml sodium phosphate buffer (150 mM, pH 7.4) for 30
min at 37 ℃ and hydroxyl radical was detected by
monitoring absorbance at 520 nm. The hydroxyl radical
scavenging effect was calculated as follows:
Hydroxyl radical scavenging effect (%) = [(Ac-As) / Ac] ×100

Where As is the A520 of sample and Ac is the A520 of
control in the control, sample was substituted with distilled
water, and sodium phosphate buffer replaced H2O2.
ABTS radicals scavenging assay
The radicals scavenging activity of SCP against radical
cation (ABTS+) was measured using the methods of Luo
et al.14, with some modifications. ABTS+ was produced by
reacting 7 mmol/L of ABTS+ solution with 2.45 mmol/L
of potassium persulphate, and the mixture would be kept in
the dark at room temperature for 16 h. In the moment of
use, the ABTS+ solution was diluted with ethanol to an
absorbance of 0.70 ± 0.02 at 734 nm. The sample (0.2 ml)
with various concentrations (10, 30, 100, 300, 1000, 3000
μg/mL) were added to 2 ml of ABTS+ solution and mixed
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vigorously. After reaction at room temperature for 6 min,
the absorbance at 734 nm was measured. The ABTS+
scavenging effect was calculated by the following formula:
ABTS scavenging effect (%) = [Ao-(A-Ab)]/Ao ×100

Where Ao: A734 of ABTS without sample, A: A734 of
sample and ABTS, and Ab: A734 of sample without
ABTS.

reactive oxygen-species such as hydroxyl radical,
hydrogen peroxide, or singlet oxygen in living systems.
Fig. 1 shows the superoxide scavenging activity of SCP
was increased with the increase of concentration. At the
high doses of 1000-4000μg/ml, the polysaccharide
exhibited high effect, when got to 4000 μg/ml, the
scavenging rates of vitamin C and SCP reached 82% and
64%, respectively. The results indicated that SCP exhibited
very good superoxide radical scavenging activity.

The reducing power of SCP was quantified by the method
described earlier by Raza et al. 15, with some
modifications. SCP was used as reference material.
Briefly, SCP and BHT were used at differing
concentrations (10-4000 μg/mL). 1mL of sample was
mixed with phosphate buffer (2.5 ml, 0.2 mol/l, pH 6.6)
and potassium ferricyanide [K3Fe(CN)6] (2.5 ml, 1%). The
mixture was incubated at 50 ℃ for 20 min. Then the
reaction was terminated by 2.5 ml TCA solution (0.1%)
and the mixture was centrifuged at 3000 rpm for 10min.
The supernatant (2.5 ml) was mixed with distilled water
(2.5 ml) and ferric chloride (0.5ml, 6 mmoll/l), and the
absorbance was measured at 700nm. Increased absorbance
of the reaction mixture indicated increased reducing
power.
Statistical analysis
The data were presented as mean ± standard deviation.
Statistical analysis was conducted with the SPSS 16.0
software package.

Results and discussion
Effect of scavenging superoxide radicals
Superoxide radical is known to be a very harmful species
and plays an important role in the formation of other
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Figure 1: The superoxide radicals scavenging activities of SCP
and Vc

Effect of scavenging DPPH radicals
In this experiment, the scavenging ability of SCP on DPPH
free radical were examined in the concentration range of 33000 μg/mL using the DPPH colorimetric assay. And the
results were given in Table 1. As is illustrated in the table,
all the samples obvious scavenge activity in a
concentration dependent manner. while it was not
significantly active at different concentrations. At the
concentration of 3000 μg/ml, the scavenging rates of
vitamin C and SCP reached 91.05% and 6.72%,
respectively. So, the results indicated that the
polysaccharide SCP exhibited very low superoxide radical
scavenging activity.

Table 1: The DPPH scavenging activity of SCP and the references
Concentration (μg/ml)

3

10

30

100

300

1000

3000

Scavenging effect of VC (%)

2.503

15.84

46.8

90.21

90.45

90.69

91.05

Scavenging effect of SCP (%)

1.59

2.73

3.53

3.99

5.125

6.15

6.72
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Effect of reducing power

The scavenging ability of SCP compared to those of
vitamin C was shown in Fig.2. The samples exhibited
obvious scavenging activities on hydroxyl radical in a
concentration-dependent
manner.
The
scavenging
activities of SCP increased very significantly with
increasing concentrations (1000-4000μg/ml). Especially in
the high doses 4000μg/ml), SCP exhibited very high
radical scavenging, which was close to that of Vitamin C
(p<0.05). So, it was obvious that SCP has significant
effects on hydroxyl radicals scavenging.

To measure reductive power of SCP, we investigated the
Fe3+-Fe2+ transformation in the presence of different
concentrations sample, Vc were used as reference material.
The reductive capabilities of SCP and reference material
were exhibited as Fig.4. From the result, reducing powers
of all samples were in a concentration-dependent manner.
The reference exhibited strong reducing power. The
reducing power of SCP was also strong, at the high
concentrations (from 2000 to 4000 μg/ml), which was
close to BHT (P < 0.05).

100
90
80
70
60
50
40
30
20
10
0

1.6
1.4
1.2

Absorbance

Scavenging effect/%

Effect of scavenging hydroxyl radicals

Vc
SCP

1

BHT
SCP

0.8
0.6
0.4
0.2
0

0

1000

2000
3000
Concentration(μg/mL)

4000

5000

0

Figure 2: The Hydroxyl radicals scavenging activity of SCP and
the references
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Figure 4: Reductive abilities of SCP and the reference

Conclusion
Scavenging effects of polysaccharide on ABTS

Scavenging effect/%

The scavenging ability of SCP on ABTS free radical was
shown in Fig.3. The scavenging powers of SC and Vc
correlated well with increasing concentrations. The
reference material exhibited an excellent scavenging effect
in high doses (from 100 to 3000μg/ml). At the same time,
the polysaccharide SCP showed low scavenging effect on
ABTS. Even at the high dose 3000μg/ml, the effect was
23.25%. Therefore, the results indicated that SCP has no
significant effect on scavenging power for ABTS radicals.
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Figure 3: The ABTS scavenging activity of SCP and the
references

In the present study, the polysaccharide (SCP) was isolated
from Semen coicis by water extraction and ethanol
precipitation. Free radicals scavenging activities in vitro
indicated that SCP has significant radicals scavenging
abilities on superoxide radicals and Hydroxyl radicals and
strong reducing capacity. The scavenging effects were
powerful, which closed to the positive control. Therefore,
the polysaccharide SCP should be explored as novel
potential antioxidants. On the other hand, SCP exhibited a
weak scavenging effect on ABTS and DPPH radical
compared to the reference. Therefore, further investigation
of its antioxidant activities in vivo elucidate and the
mechanism of action relevant to its anti-oxidative activity
will be carried out in our later work.
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