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Abstract
In order to determine the antioxidant abilities of different parts of shepherd’s purse (Capsella brusa-pasteris) of Bras
sicaceae, total polyphenol and flavonoid contents, ABTS and DPPH free radical scavenging activities were measured
using three extraction solvents: hot water, 70% ethanol and 100% methanol. The proline content for each solvent extract
was also determined to ascertain anti-stress activity along with SOD-like activity. The results showed that 70% ethanol is
the best solvent for the extraction of polyphenol from the scape with flowers of shepherd’s purse, whereas 100% metha
nol is the best solvent for the extraction of flavonoid from the leaf scape with leaves. The lowest contents of polyphenol
and flavonoid compounds were obtained from hot water and 100% methanol extracts of the roots, respectively. The high
est free radical scavenging activity determined by the ABTS and DPPH assays was observed in 70% ethanol extract of
the scape with flowers while the lowest activity was seen in hot water extract of the roots. The highest SOD-like activity
was observed in 70% ethanol extract of the scape with flowers among the fractions of samples of shepherd’s purse and
the lowest from the 100% methanol extract of the roots. Lastly, the highest proline content was observed from the 100%
methanol extract of the scape with flowers and the lowest content from hot water extract of the leaf scape with leaves of
shepherd’s purse. The studies showed that all parts of shepherd’s purse have high antioxidant activity and anti-stress acti
vity, Overall, these results support that shepherd’s purse can be used as a natural antioxidant.
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Introduction
Recently the life span of human being is increased along
with the improvement of the standards of living in every coun
try including Korea and people are very much interested in
health problems. Accordingly, interests are steadily raised for
the functional foods and natural products, containing biologi
cal activities which are related with antiaging and treating dis
eases [1,2].
Human diseases and aging are usually induced by transfor
ming same parts of oxygen inhaled during the metabolism
process into reactive oxygen which is a toxic substance. These
reactive oxygen species (ROS) are super oxide, hydroxyl radi
cal, hydrogen peroxide and singlet oxygen. Since these ROS

are very unstable in molecular structures, they are formed by
the accelerated oxidation in human body due to the unbalance
of metabolic process or environmental pollution and over
stress, etc. It is pointed out that the ROS easily invade cellingredients of high molecule weight, such as DNA, proteins
and enzymes to incur the potential cell-damages such as DNA
degeneration and cell senescence, etc. which are the causes of
serious pathological troubles such as cardiac disorders, cere
brovascular disorders, arteriosclerosis and hypertension inclu
ding cancers [3,4].
Recently it has been reported that adult diseases and senes
cence are caused by ros. Accordingly studies on the antioxi
dants that can control or remove the effects of ros are act
ively undertaken, and many research and development of anti
oxidants have been reported [5]. At present, synthetic antioxi
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dants like butylated hydroxyanisole (BHA) and butylated
hydroxytoluene (BHT) are being used much because of prom
inent effectiveness and thrifty. Since cancers in human body
can be induced by biological enzymes, transformation of fats,
and toxicity, the development of natural antioxidants such as
phenolics, flavonoids and carotenoids, etc., is urgently de
manded for the sake of safety [6]. Therefore, remarkable effo
rts are made to find natural substances that can be obtained
easily from our surroundings and new natural antioxidants [7].
Wild vegetables which are not artificially grown mean the
edible plants without toxicities which are soft and tender and
should be grown in the natural fields or mountains Thus, they
surely have enough biological reactive substances in order to
protect themselves from the various environments and ene
mies, while they grow themselves in the natural conditions.
Along with the reports about the biological activities such as
prevention of adult diseases and antibacterial, anticancer and
antioxidant. etc., from the plants including the wild vegetable,
teas and common vegetables, concerns are focused on the
functional properties of daily used vegetables [8].
One of them is shepherd’s purse of Brassicaceae distributed
in Korea and all over the temperate regions of the world as
annual herb or biennial plant. It is rich in biological activity
substances such as α- and β-carotene, β- and γ-tocopherol,
various kinds of vitamins, and sulfuraphane [9].
Also shepherd’s purse contains plenty of protein compared
to other wild vegetables and is an alkaline food that is rich in
calcium and iron. Thus, young leaves of the shepherd’s purse
are used for salads and as condiment vegetable for soup in the
western countries [10].
In this study, therefore, antioxidant activity, free radical sca
venging activity, SOD-like activity and proline content were
measured from shepherd’s purse which is considered signifi
cant among the wild vegetables.

Materials and Methods
1. Materials
Shepherd’s purse (Capcella bursapastoris) grown in Go
ryeong, Gyeongbuk was purchased from the local market in
April 2014, and separated by the parts of roots, the scape with
flowers and the scape with leaves for the experimental materi
als.

2. Chemicals and apparatus
1,1-Diphenyl-2-picrylhydrazyl (DPPH) was purchased from
Fluka Biochemika AG (Buchs, Switzerland). 2,2′-azino-bis
(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS), ascorbic acid,
BHA, and other chemicals were purchased from Sigma (St
Louis, MO, USA). All chemicals were of analytical grade.
Refrigerator centrifuge (Kontron T-324), heating mantle (Wisd,
Korea), shaking incubator (Hanbaek, Korea), rotary evaporator
(Eyela, Japan), UV-VIS spectrophotometer (GeneQuant 100,
UK), and ELISA microplate reader (Bio-Rad 680, USA) were
used in our study.

3. Extracts preparation
Shepherd’s purse was dried at 40̊C, ground into fine pow
der, and filtered using the sieve. For hot water extraction, 10 g
of each powder sample was boiled in 500 mL of distilled water
at 100̊C for 2 hr using a heating mantle, and then cooled and
centrifuged at 8,000 rpm for 15 min. The pellets collected by
centrifugation was suspended in 500 mL of distilled water, and
centrifuged at 8,000 rpm for 15 min. For ethanol and methanol
extractions, after 10 g of each powder samples were soaked in
500 mL of 70% ethanol and 100% methanol, respectively,
extracted at 25̊C for 6 hr at 120 rpm, and then centrifuged at
8,000 rpm for 15 min.
The supernatant solutions collected by three times centrifu
gation at 8,000 rpm for 15 min, concentrated at 65̊C for hot
water extraction and 50̊C for ethanol and methanol extrac
tions until 10 mL remained using a rotary evaporator, respec
tively. Finally, freeze dried samples were stored at - 70̊C
until further analysis.

4. Total extraction yields
Total extraction yields of shepherd’s purse were calculated
as follows:
Yields (%) = A/B × 100

A: Amounts of freeze dried samples
B: Amounts of samples for extraction

5. Total polyphenol contents
The total phenolic content of the plant extracts and the stan
dard antioxidant materials was determined according to the
Folin-Ciocalteu method [11]. Folin-Ciocalteu’s reagent was
added to the extract. After 3 min, Na2CO3 was added and the
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mixture was stored at 30̊C for 1 hr. The absorbance of the
mixture was measured at 760 nm against water on a UV spec
trophotometer. The results were calculated using the standard
calibration curve of gallic acid and expressed as gallic acid
equivalents (mg/g).

6. Total flavonoid contents
The determination of total flavonoid contents was perform
ed according to Moreno et al. [12]. 62.5 μL of the different
extract solutions diluted to 1 mg/mL were added to mixtures
of 1.08 mL of 80% ethanol, 30 μL of 10% aluminum nitrate,
and 30 μL of 1 M potassium acetate. After standing 40 min at
room temperature, absorbance of the reaction mixture was mea
sured at 415 nm. The contents of total flavonoid was expres
sed as mg of rutin hydrate equivalents per g of dry weight, cal
culated according to the standard calibration curve.

7. ABTS free radical scavenging activity
ABTS free radical scavenging activity was determined fol
lowing ABTS cation decolorization assay described by Re et
al. [13]. ABTS solution was generated by reacting 7 mM ABTS
with 2.45 mM potassium persulfate keeping for 24 hr in dark
ness. Generated ABTS solution was diluted with phosphate
buffer saline to give an absorbance of 0.7±0.02 at 732 nm. 20
μL of each extract was added to 180 μL of dilution solution,
respectively, and the absorbance reading was taken at 732 nm
after 1 min. Ascorbic acid and BHA solutions were used as a
positive control for comparing the antioxidant activity. Radical
scavenging activity was calculated by measuring the absorb
ance of the sample and applying as follows:
Radical scavenging activity (%) = [ 1 - (As - Ac)] × 100

Ac: Absorbance of control without sample
As: Absorbance of sample

8. DPPH free radical scavenging activity
DPPH free radical scavenging activity was determined by
the method of Blois [14]. Each sample was prepared to contain
1 mg/mL, and the volume was adjusted to 1 mL. One mL of
0.05 mM DPPH was added to each sample. All samples were
incubated in a dark place at room temperature for 30 min.
Absorbance of DPPH was measured at 517 nm. Ascorbic acid
and BHA were used as a positive control for comparison.
DPPH free radical scavenging activity by samples and control
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was calculated as follows:
Radical scavenging activity (%) = [ 1 - (As - Ac)] × 100

Ac: Absorbance of control without sample
As: Absorbance of sample

9. SOD-like activity
Superoxide dismutase (SOD)-like activity was assayed as
described by Marklund and Marklund [15]. 200 μL of the ext
racts diluted to 1 mg/mL were added to mixtures of 2.6 mL of
50 mM Tris-HCl buffer (pH 8.5) contained 10 mM EDTA and
200 μL of 7.2 mm pyrogallol. After standing 10 min at 25̊C,
reaction was stopped by addition of 100 μL of 1 N HCl. Ascor
bic acid was used as a positive control. After measurement
amount of pyrogallol oxidized in reaction mixture at 420 nm,
these results were calculated as follows:
SOD-like activity (%) = (1 - B/A) × 100

A: Absorbance of Tris-HCl buffer + pyrogallol + HCl
B: Absorbance of Tris-HCl buffer + sample + pyrogallol
+ HCl

10. Proline contents

Proline was determined following the ninhydrin method
described by Bates et al. [16]. 0.1 g of freeze-dried tissue was
homogenized in 10 mL of 3% (w/v) aqueous sulphosalicylic
acid and filtered. To 2 mL of the filtrate, 2 mL of acid ninhy
drin was added, followed by the addition of 2 mL of glacial
acetic acid and boiling for 1 hr. The mixture was extracted
with 4 mL of toluene, and the free proline was quantified at
520 nm from the organic phase. The results were calculated
using the standard calibration curve and expressed as proline
equivalents (μg/g).

11. Statistical analysis
The experiments were performed three times exception the
determination of total extraction yields. The results were exp
ressed as the mean±standard error (SE). Statistical signifi
cance of the mean mortality at each concentration was ana
lyzed using one-way analysis of variance (ANOVA) and com
pared using Duncan’s multiple range tests. Values of p≤0.05
were taken to be statistically significant.

Quantitative Bio-Science Vol. 34, No. 1, 2015

34

2. Total polyphenol contents

Results
1. Total extraction yields
The sample powders of shepherd’s purse were extracted
three times each by the reflux cooling method in the hot water,
the 70% ethanol and the 100% methanol solvents. After the
extracts were vacuum-evaporated and freeze-dried, the yields
were measured by the differences of the sample weights. The
yields of the extracts from the roots of shepherd’s purse were
30.98%, 17.06% and 11.94% for the hot water, the 70% etha
nol and the 100% methanol, respectively (Table 1). The yields
from the scape with flowers were 23.54%, 20.54% and 12.76
% for the hot water, the 70% ethanol and the 100% methanol,
respectively (Table 2). And the yields from the leaf scape with
leaves were 21.22%, 37.36% and 14.42%, respectively, for
the hot water, the 70% ethanol and the 100% methanol (Table
3). The highest yield was observed from the leaf scape with
leaves in the 70% ethanol. As a whole, the lowest yields were
observed from the 100% methanol extract in all the parts, and
in particular, the extracts from the roots showed the lowest
yields over all trials. In general the 70% ethanol extract from
the leaf scape with leaves showed the highest yields except
the hot water extracts.
Table 1. Total extraction yields of Shepherd’s purse roots.
Total extract yields (%)
Hot water
70% Ethanol
100% Methanol

30.98
17.06
11.94

The freeze-dried samples from each part were diluted to the
level of 1 mg/mL in distilled water for the measurement of the
total polyphenol contents. The calibration curve was made
using gallic acid, and the polyphenol contents per on gram (in
mg/g) of the dried, sample was obtained through the calibra
tion curve. The final total polyphenol contents were obtained
by converting based on the gallic acid, and given in Fig. 1. In
the case of the roots of shepherd’s purse the total polyphenol
contents from the hot water, the 70% ethanol and the 100%
methanol extracts were 1.46±0.003 mg/g, 1.55±0.001 mg/g
and 1.72±0.002 mg/g, respectively. The highest content was
observed from the 100% methanol, and in the case of the
scape with flowers they were, respectively. 2.28±0.003 mg/g,
2.90±0.004 mg/g and 2.61±0.003 mg/g. The 70% ethanol
extract showed the highest content of polyphenol. The values
for the leaf scape with leaves were 2.15±0.002 mg/g, 2.43±
0.001 mg/g and 2.12±0.003 mg/g, respectively. The highest
content was obtained again from the 70% ethanol extract.
In common, the hot water, the 70% ethanol and the 100%
methanol extracts of the scape with flowers showed higher
contents than those of the roots and leaf scape with leaves in
all solvents. In particular, the 70% ethanol extract of the scape
with flowers showed as high as double amount of polyphenol
as compared to the hot water of the roots.

3. Total flavonoid contents
Calibration curve was prepared by the use of rutin hydrate
as the standard material. The total flavonoid contents per a
gram of dried sample were read through the calibration curve
and the total flavonoid content for each part of the plant were

Total extract yields (%)
Hot water
70% Ethanol
100% Methanol

23.54
20.54
12.76

Table 3. Total extraction yields of Shepherd’s purse scape with lea
ves.
Total extract yields (%)
Hot water
70% Ethanol
100% Methanol

21.22
37.36
14.42

Content of total polyphenol (mg/g)

Table 2. Total extraction yields of Shepherd’s purse scape with flo
wers.

3.5
3

Roots
Scape with flowers
Scape with leaves

2.5
2
1.5
1
0.5
0

Hot water

70% Ethanol

100% Methanol

Fig. 1. Total polyphenol contents in shepherd’s purse by solvents. The
bars represent the mean±SE. Values of p≤0.05 were taken to be sta
tistically significant.

Content of total flavonoid (mg/g)

1.4
1.2

Roots
Scape with flowers
Scape with leaves

1
0.8
0.6
0.4
0.2
0

Hot water

70% Ethanol

100% Methanol

Fig. 2. Total flavonoid contents in shepherd’s purse by solvents. The
bars represent the mean±SE. Values of p≤0.05 were taken to be sta
tistically significant.

obtained in mg/g by converting based on the rutin hydrate, and
given in Fig. 2. The total flavonoid contents of the roots from
the hot water, the 70% ethanol and the 100% methanol extracts
were respectively, 0.66±0.007 mg/g, 0.57±0.012 mg/g and
0.54±0.003 mg/g. The hot water showed the highest content
of the total flavonoid. The values from the scape with flowers
were 0.80±0.045 mg/g, 0.99±0.003 mg/g and 1.14±0.015
mg/g, respectively, showing that the 100% methanol gave the
highest content. The leaf scape with leaves for the solvents
showed, respectively, 0.78±0.015 mg/g, 0.93±0.007 mg/g
and 1.18±0.015 mg/g. The highest contents was obtained
from the 100% methanol extract as in the case of the scape
with flowers.
Consequently the highest total flavonoid content was obser
ved from the 100% methanol extract of leaf scape with leaves,
and excepting the 100% methanol extract, the 70% ethanol
extract of the scape with flowers showed high contents. In
general, the roots showed low total flavonoid contents, and
among these the 100% methanol extracts of roots showed the
lowest content.

4. ABTS free radical scavenging activity
ABTS free radical scavenging activity was measured, by the
comparative measurement, using synthetic antioxidants, BHA
and ascorbic acid. The results were given in Fig. 3. Free radical
scavenging activities of BHA and ascorbic acid were 99.85±
0.130% and 99.90±0.043% respectively, showing very high
free radical scavenging activities. The activities from the roots
for the hot water, the 70% ethanol and the 100% methanol
extracts were 17.29±0.302%, 35.22±0.690% and 57.55±
0.075%, respectively. In the case of the scape with flowers they
were 32.39±0.262%, 60.19±0.457% and 36.52±0.425% res

ABTS free radical scavenging activity (%)
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Scape with flowers
Scape with leaves
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BHA

Ascorbic acid

Hot water

70% Ethanol 100% Methanol

Fig. 3. ABTS free radical scavenging activity in shepherd’s purse by
solvents. BHA and ascorbic acid prepared in the same concentration as
the test extracts were used as a positive control. The bars represent the
mean±SE. Values of p≤0.05 were taken to be statistically significant.

pectively, where the 70% ethanol extract showed the highest
scavenging activity.
In the leaf scape with leaves, the values were 37.47±0.114
%, 32.99±0.486% and 45.39±0.376%, respectively. As a
whole the 70% ethanol extract of the scape with flowers and
the 100% methanol extract of the roots showed the highest
scavenging activity. The lowest scavenging activity was
observed from the hot water extract of roots. And each part of
shepherd’s purse showed for low scavenging activity as com
pared to BHA and ascorbic acid. It, however, could be proved
that the shepherd’s purse plant has significant ABTS free radi
cal scavenging activity.

5. DPPH free radical scavenging activity
DPPH free radical scavenging activity was measured like
ABTS free radical scavenging activity, using BHA and ascor
bic acid as dual control plots, and the results are given in Fig.
4. The control plots, BHA and ascorbic acid, showed very high
free radical scavenging activities, respectively, being 77.01±
0.142% and 24.17±0.110%. The scavenging activities for the
hot water, the 70% ethanol and the 100% methanol extracts of
roots were, respectively, 87.19±0.767%, 105.02±0.293% and
98.57±0.333%. The 70% ethanol extract showed the highest
scavenging activity. The scavenging activity of the scape with
flowers were, respectively, 103.26±0.338%, 122.01±0.347%
and 118.16±0.528%. The 70% ethanol extract showed the
highest value. And those of the leaf scape with leaves were
101.27±0.254%, 104.39±0.287% and 118.96±1.198% from
the hot water, the 70% ethanol and the 100% methanol extract,
respectively. The highest scavenging activity was obtained
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80

100
SOD-like activity (%)

DPPH free radical scavenging activity (%)

140
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Hot water

70% Ethanol 100% Methanol

Fig. 4. DPPH free radical scavenging activity in shepherd’s purse by
solvents. BHA and ascorbic acid prepared in the same concentration
as the test extracts were used as a positive control. The bars represent
the mean±SE. Values of p≤0.05 were taken to be statistically sig
nificant.

from the 100% methanol extract.
Consequently, the hot water, the 70% ethanol and the 100%
methanol extracts of the roots. The scape with flowers and the
leaf scape with leaves showed much higher scavenging activi
ties than the dual control plots, BHA and ascorbic acid. In par
ticular, the 70% ethanol extract of the scape with flowers show
ed the highest scavenging activity, which is about 5 times high
er than ascorbic acid.

6. SOD-like activity
For SOD-like activity the effect of inhibiting the autoxida
tion of pyrogallol was measured by the use of the principle that
brown substances are generated when the pyrogallol is auto
matically oxidized by superoxide under the neutral or alkaline
stales. Ascorbic acid was used as a control plot and the SODlike activities for the different parts of the shepherd’s purse
are given in Fig. 5. Ascorbic acid, the control plot, showed
high activity being 74.60±0.009%. In the case of roots, the
hot water, the 70% ethanol and the 100% methanol extracts
showed, respectively, 50.80±1.022%, 65.79±0.502% and
6.70±1.021%. The 70% ethanol extract showed the highest
activity. In the scape with flowers, the activities were, respec
tively, 25.53±0.427%, 86.67±0.219% and 46.49±0.592 %.
The 70% ethanol extract showed the highest activity as in the
roots. In the leaf scape with leaves the activities were, respec
tively, 39.66±0.041%, 51.06±0.030% and 61.01±0.673%,
and the 100% methanol extract showed the highest activity.
In the SOD-like activity of the different parts of the shep

10
0

Ascorbic acid

Hot water

70% Ethanol

100% Methanol

Fig. 5. SOD like-activities ability of shepherd’s purse by solvents.
Ascorbic acid prepared in the same concentration as the test extracts
was used as a positive control. The bars represent the mean±SE.
Values of p≤0.05 were taken to be statistically significant..

herd’s purse plants, the 70% ethanol extracts showed the high
est SOD-like activity which is higher than that of ascorbic acid,
the control plot, whereas, the 100% methanol extract of roots
showed the lowest SOD-like activity. The 70% ethanol extract
of the scape with flowers showed the highest SOD-like activi
ty which is 19 times of that from the 100% methanol extract
of the roots.

7. Proline contents
The samples of the different parts of the shepherd’s purse
were diluted to the level of 250 μg/g and the calibration curves
were prepared. The proline contents per mg of samples were
measured in μg/g by converting on the basis of the standard
material proline through the calibration curve, and the results
are given in Fig. 6. The proline contents of roots from the hot
water, the 70% ethanol and the 100% methanol extracts were
1.77±0.004 μg/g, 1.45±0.002 μg/g and 1.37±0.003 μg/g,
respectively. In the case of the scape with flowers they were
1.43±0.005 μg/g, 1.77±0.002 μg/g and 2.03±0.003 μg/g,
respectively, and the values of the leaf scape with leaves were
1.17±0.005 μg/g, 1.21±0.002 μg/g and 1.28±0.003 μg/g
respectively.
The highest proline content was observed from the 100%
methanol extract of the scape with flowers, and the values were
in order of the 100% methanol, the 70% ethanol and the hot
water. In the case of leaf scape with leaves, the proline con
tents were in general lower than those of the scape with flow
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Contents of proline (μg/g)

2.5
2

Roots
Scape with flowers
Scape with leaves

1.5
1
0.5
0

Hot water

70% Ethanol

100% Methanol

Fig. 6. Proline contents of shepherd’s purse by solvents. The bars
represent the mean±SE. Values of p≤0.05 were taken to be statisti
cally significant.

ers in the same order. In the case of roots, however, the pro
line contents were in the order of the hot water, the 70% etha
nol and the 100% methanol extracts.

Discussion
In this study an attempt has been made to ascertain the effi
cacy of the shepherd’s purse on antioxidation and to evaluate
the economic effects, disease prevention and retarding senes
cence etc, for practical use of the plant which can easily be
found in our surroundings. The results obtained from the hot
water, the 70% ethanol and the 100% methanol extracts of the
roots, the scape with flowers and leaf scape with leaves were
examined for the possibility of an antioxidant.
The yields of the different parts of the shepherds’ purse by
solvents were, in general, high from the hot water extract, but
the 70% ethanol extract of the leaf scape with leaves showed
the highest yields. The high yield, however, just means that
the plant contains a large amount of the substance, and not be
concluded that the plant has high effect of antioxidation.
Polyphenol compounds are widely distributed in the plant
kingdom, and most of the polyphenol compounds including
hydroxycinnamic acid are known to prevent oxidation by eli
minating the radicals in human body. The antioxidant potential
of phenols is believed to be conferred on them by their hydrox
yl group (-OH), which is bonded directly to and aromatic
hydrocarbon (phenyl) ring. This makes them donate electrons
easily to electron-seeking free radicals, thus down-regulating
their menace in living cell [17].
The 70% ethanol extracts of the scape with flowers showed
the highest total polyphenol among the parts of shepherd’s
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purse, and the total polyphenol contents for the parts of the
plant by solvents were seen in order of the scape with flo
wers>leaf scape with leaves>roots. As a whole, the hot water
extracts showed relatively low polyphenol contents.
Ivanova et al. [18]. Reported that the total polyphenol con
tents by parts of the plant were higher than that of the whole
plant, and Thaipong et al. [19]. reported that the leaves of Ilex
paraguariensis showed a high total polyphenol content being
202.60±5.16 mg/g.
Since flavonoid is one of phenolic compounds, the total fla
vonoid content of each sample showed the same tendency as
in the phenolic compound, providing similar significance. The
result that the rate of flavonoid is relatively high was coincid
ed with the fact that higher amount of phenolic compounds was
obtained from the ethanol solvent rather than other solvents,
implying that the ethanol extraction is a better means than the
hot water extraction for the antioxidant phenolic compounds
[20,21].
The level of polyphenol and flavonoid in the scape with
flowers are higher than that in other parts of the plant. In 100%
methanol extracts for the total flavonoid contents, except the
case that the leaf scape with leaves showed higher values than
the scape with flowers, the scape with flowers showed higher
values than the roots in other solvents. The 100% methanol
extract from the roots showed the least value, whereas the leaf
scape with leaves showed the highest value, resulting in double
of the roots.
Kim et al. [22] studied the polyphenol and flavonoid con
tents of the autogenous plants and herb medicine resources
and found the similar fashion in the rates of the total flavo
noid content to the total phenol contents in each sample.
These results are similar to that in the present study.
Oboh and Akindahunsi [23] also studied the total phenol
contents and antioxidation activities for the green leaves veg
etables dried under the natural conditions. They reported that
the increase of reducing property and free radical scavenging
activity were related with the increase of the total phenol con
tents. Both BHA and ascorbic acid used as control plots show
ed very high and similar ABTS free radical scavenging activi
ties. The highest scavenging activity has been observed from
the 70% ethanol extract of the scape with flowers and the next
high activity from the 100% methanol extract of the roots.
Although the scavenging activities of the samples were for
lower than those of the control plots, significant ABTS free
radical scavenging activities were convinced. In the case of
roots of shepherd’s purse, the scavenging activity by solvents
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was in order of the 100% methanol>the 70% ethanol >the
hot water and the 100% methanol and the 70% ethanol
extracts showed respectively, 3 and 2 times higher scavenging
activities than the hot water extract.
The highest scavenging activity from the 70% ethanol extract
of the scape with flowers was about 3.5 times of the lowest
scavenging activity from the hot water extract of the roots,
implying that the scavenging activities depend upon the sol
vents used.
Ghasemzadeh et al. [24] reported that Chinese cabbage, one
of Brassicaceae like the shepherd’s purse, showed DPPH scav
enging activity being 58.05±0.81%, which is much lower than
those observed from the shepherd’s purse in the present study.
In DPPH free radical scavenging activity, as in ABTS free radi
cal activity, BHA and ascorbic acid were used as dual control
plots whose scavenging activities were lower than those in the
case of ABTS free radical scavenging activities.
DPPH free radical scavenging activity for all the parts of
shepherd’s purse plant and all solvents were higher than those
of the control plots. The 70% ethanol extract of the scape with
flowers showed the highest content being 122.008±0.347%
which is about 1.5 times of BHA and about 5 times of ascor
bic acid. Even the lowest activity from the hot water extract
of roots was higher than BHA and about 3 times higher than
ascorbic acid. Grosso et al. [25] reported that a high DPPH sca
venging activity of 1041.49 mg/mL from the methanol extract
of the whole plant of shepherd’s purse, and hence high scav
enging activity is obtainable from the whole plant rather than
the parts of the plant.
ros which are noxious to cells are transferred to H2O2 by
the SOD-like activity, one of antioxidant enzymes and this is
known that the H2O2 is dissolved into harmless oxygen and
hydrogen molecular by peroxidase or catalase to protect the
living matters from the damages by oxygen [26], and that this
is closely related with the restraint of senescence not to men
tion antioxidation [27].
The SOD-like activities were observed from the extracts of
all solvents for each part of shepherd’s purse, and the 70%
ethanol extract of the scape with flowers showed higher activ
ity than the control plot, ascorbic acid, On the other hand the
hot water extract of the scape with flowers showed low activi
ty as compared to other solvents. The activities from the leaf
scape with leaves were increased in the order of the hot water,
the 70% ethanol and the 100% methanol extracts.
The salt tolerances are different according to the plant spe
cies [28], and when plants are placed under the states of salt

stresses or water shortage, glutamic acid is transferred to free
proline which plays the role of osmosis regulator, and is used
as an index of salt tolerance [29].
The 100% methanol extract of the scape with flowers show
ed the highest proline content for anti-stress, and the hot water
extract showed large differences in proline, whereas the 70%
ethanol extracts showed smallest differences among the parts
of the plant. Thus, it could be confirmed that proline is con
tained in all the parts of shepherd’s purse plant and is highly
effective in salts resistance, water stress and anti-stress [30].
Consequently, it could be ascertained in this study that each
part of shepherd’s purse plant contains high contents of anti
oxidant materials, and could be concluded that the scape with
flowers containing large quantities of flavonoid, phenol acid,
and proline, etc. are worthy to be used as the natural antioxi
dant.
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