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Assessment of Total Antioxidant Capacity and Antiradical
Scavenging Activity of Three Egyptian Wild Plants

Hanafey F. Maswada

The present study was undertaken to evaluate in vitro antioxidant and antiradical
activities of the hydro-ethanolic (50%) extract of the above and underground
parts of three wild geophytic species, Asparagus stipularis, Cyperus capitatus
and Stipagrostis lanata. Total Antioxidant Capacity (TAC) using
phosphomolybdenum  method and antiradical scavenging activity using
1,1-Diphenyl-2-Picrylhydrazyl (DPPH) and hydrogen peroxide methods and Total
Phenolics (TP), Total Flavonoids (TF) contents of plant extracts were assessed.
Results revealed that, the extract of C. capitatus (underground part) had the
highest values of TP (163.35 mg tannic acid equivalent/g extract) and TF
(1231 mg catechol equivalent/g extract) while; the lowest values of TP
(14.33mg TAEg " and TF (0.53mg CE g ') were recorded in the extract of
A. stipularis (underground part). The same trend was found in case of Total
Antioxidant Capacity (TAC) and antiradical scavenging activity, where
C. capitatus (underground part) exhibited the highest TAC (21.21 mg TAE g™
extract) and antiradical activity with IC,; = 0.061 and 0.167 mg mL ™" for DPPH and
H,O, radicals, respectively. However, all plant extracts displayed strong
scavenging activity against DPPH except the underground part of 4. stipularis
extract, exlubited moderate activity. Furthermore, the highest H,O, scavenging
activity was detected in the extracts of C. capitatus followed by A. stipularis and
then S. lanata. This study concluded that, the mvestigated geophytic plants
could be utilized as good sources of natural antioxidants for medicinal and
commercial uses especially the underground parts of C. capitatus.
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INTRODUCTION

In recent years, research efforts are concerned with
the possibilities of utilization of plants as natural source
of bicactive compounds for their biological activities.
Reactive Oxygen Species (ROS) which mnactivate enzymes
and damage the important cellular components can initiate
or propegate the development of many diseases, such as
cancer, liver injury, diabetes, cardiovascular diseases,
aging, etc. (Bandyopadhyay et al, 1999). Plant
antioxidants that play an important role in converting free
radicals to less reactive species have health-promoting
effects in the prevention of degenerative diseases
(Biglari et al., 2008; Fang et al., 2002).

Because of the health risk due to the use of synthetic
antioxidants, attention 1s being focused on the protective
biochemical functions of naturally occurring antioxidants.
Plants are comsidered a good source of safe natural
antioxidants that protect the human body from free
radicals, prevent oxidative stress and associated diseases
(Steer et al., 2002, Yao et al., 2004b). Phenolic compounds
derived from plant material are considered one of the
important natural antioxidants that act as reducing agents
and activator of antioxidative defense enzyme systems to
suppress radical damage in  biological  system
(Anderson et al., 2001, Proestos ef al., 2006).

Monocot geophytes, 4. stipularis (Asparagaceae),
C. capitatus (Cyperaceae) and S. lanata (Poaceae) are
distributed in the Deltaic Mediterranean coast of Egypt
(Boulos, 2009). Ecologically, these species mhabited in
harsh environments, where C. capitatus and S. lanata are
growing in non-saline sandy soils and can tolerate
drought stress, while, 4. stipularis is growing in saline
and non- saline sandy and calcareous clay soils and can
tolerate drought and salt stress (Maswada and Elzaawely,
2013a).

Biologically, these species are rich in bicactive
compounds (Hassan and Maswada, 2012; Maswada and
Elzaawely, 2013b) and have antifungal activity
(Maswada and Abd-Allah, 2013). In addition, 4. stipularis
has been used in folklore medicine to remove renal stones
and as a diaphoretic, appetizer, stomachic, diuretic and
others (Boulos, 1983). The purpose of this study was to
evaluate 4. stipularis, C. capitatus and S. lanata as new
potential sources of natural antioxidants and phenolic
compounds.

MATERIALS AND METHODS

Plant material: Three geophytic species namely
Asparagus stipularis Forssk, Cyperus capitatus Vend.
and Stipagrostis lanata (Forssk) De Winter were
collected at flowering stage (during spring and summer
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seasons, 2011) from their natural habitats in the Deltaic
Mediterranean coast of Egypt. The underground and
aerial parts of each plant were separately cut and air dried.
The dried materials were powdered and kept in the
refrigerator till use.

Preparation of plant extracts: Forty gram air-dried
powdered samples were extracted with 400 mL of 50%
ethanol for a week at room temperature. The extracts were
separately collected, filtered through Whatman No.1 filter
paper in a Buchner funnel wunder wvacuum and
concentrated.

Estimation of total phenolics content (TP): According
the method of Lister and Wilson (2001), TP contents
m  different plant extracts were assessed using
Folin-Ciocalteau’s Reagent (FCR). The amount of TP
m  different plant extracts were assessed using
Folin-Ciocalteu reagent procedure using the method of
Lister and Wilson (2001). To 50 pL of each ethanolic
extract (three replicates), 2.5 mL 1/10 dilution of
Folin-ciocalteau’s Reagent (FCR) and 2 mL of Na,CO,
(7.5%, wiv) were added and incubated at 45°C for 15 min.
Absorption was measured spectrophotometrically at
765 nm versus blank. Calibration curve was established
using varying concentrations of tammic acid. Total
phenolic content was expressed as mg Tannic Acid
Equivalent (TAE)/g crude extract.

Estimation of total flavonoids content (TF): Total
flavonoids of various extracts expressed as Catechol
Equivalent (CE) was determined by the method of
Zhishen et al. (1999) with slight modification. Briefly,
0.2 mL of NaNO, (5%) was mixed with 0.4 mL of plant
extract and then, 0.2 mL of AICL,. 6H,O (10%) was added
after 5 min. Afterwards, 2 mL of 1 M NaOH was added
and the mixture was immediately diluted with 4 ml.
distilled water and thoroughly mixed and its absorbance
was measured at 510 nm versus blank. Calibration curve
was prepared using Catechol as standard. Total
flavonoids content was expressed as mg CE/g crude
extract.

Total antioxidant capacity assay (TAC): The total
antioxidant capacity of the extracts was assessed
spectrophotometrically by the phosphomolybdenum
method according to the procedure described by
Prieto et al. (1999). One milliliter of each sample extract
(0.5 mg mL.™") was mixed with 3 ml reagent solution
(0.6 M H,30,, 28 mM Sodium phosphate and 4 mM
Ammonium molybdate). The blank solution contained
4 mL reagent solution only. The mixtures were mcubated
at 95°C for 150 min. After the mixture had cooled toroom
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temperature, absorbance was measured at 695 nm. Total
antioxidant capacity (TAC) was expressed as tannic acid
equivalent (TAE).

Measurement of free radical scavenging activity
DPPH scavenging assay: As described by Lim and Quah
(2007), the ethanolic extract (1 mL) of studied plants in
different concentrations (20-1200 ppm) was added to 2 mL
of 0.15 mM DPPH. The Blank was prepared by adding
2 mlL of DPPH to 1 ml ethanol 50%. After shaking, the
mixture was incubated for 30 mmn. and the absorbance was
measured spectrophotometrically at 517 nm. Radical
scavenging activity was expressed as the inhibition
percentage and was calculated using the following
formula;

A
Radical scavenging activity (%) = 1- 22 x 100
Ah]ank

where, A is absorbance at 517 nm. IC;; (mg mL™") which
denotes the amount of plant extract required to reduce
initial concentration of DPPH radicals by 50% was also
caleulated.

Hydrogen peroxide scavenging assay: H,0, scavenging
activity of the plant extracts was determined by
replacement titration method (Zhang, 2000) with slight
modification. Aliquot of 2 mL of 1 mM H,0, and 1 mL of
various concentrations of plant extracts were mixed,
followed by 2 drops of 3% ammonium molybdate, 10 mI.
of 0.2 M H,30,, 7 mL of 1.8 mM potassium 1codide
and 2 drops of 1% starch indicator. The mixed solution
was titrated with 0.5 mM sodium thiosulphate until blue
color disappeared. Percentage of scavenging of H,0, was
calculated as:

Inhibition (96)= %xmo

1}

where, V; and V| were the volume of sodium thiosulphate
used to titrate blank and sample extract, respectively.

1C,, (mg mL™") which denotes effective concentration
yvielding 50% inhibition of H,0, radicals was also
calculated.

Statistical analysis: All experiments were run in triplicate.
Data were analyzed by one way ANOVA and the
differences between means were evaluated by Duncan’s
Multiple Range Test (DMRT) at 1% probability
(Gomez and Gomez, 1984). Data analysis was performed
using MSTAT-C  Statistical Software Package
(Michigan State University, 1983).

RESULTS

Total phenolics and total flavonoids contents: The
vield of crude plant extracts as well as Total Phenolics
(TP) as Tannic Acid Equivalent (TAE) and Total
Flavonoids (TF) as Catechol Equivalent (CE) that tested
m the hydro-alcoholic extract (ethanol 50%) of
underground and aerial parts of mvestigated geophytes
are summarized in Table 1. The results showed that, there
are significantly differences (p<0.01) among vield of crude
extracts, total phenolics and flavonoids contents of
mvestigated plants. The underground part (root tubers)
of A. stipularis showed the highest yield (60.34%). In
spite of relatively high crude extract yield (60.34%) of the
underground part (root tubers) of 4. stipularis, its extract
recorded the lowest values of TP (14.33 mg TAE g~
extract) and TF (0.53 mg CE g~ extract). The highest
values of TP (163.35mg TAEg™"), TF (1231 mg CEg™")
and TF/TP ratio (7.53%) were detected n C. capitatus
(underground part) extract. The extract of underground
part of 5. lanata was rich in its contents of TP (131.30 mg
TAE g~' extract) and TF (5.18 mg CE g~ extract), while it
had the lowest crude extract vield (4.08%). Total phenolic
contents in the aerial parts of S. lanata extract
(84.21 mg TAE g~") were higher than those of the aerial
parts of C. eapifatus extract (68.51 mg TAE g~'). While,
TF contents in the extracts of S. lanata, C. capitatus
(aerial parts) showed versus trend. However, the contents
of TP and TP were high in the investigated plant extracts.

Table 1: Extraction yield (%) and contents of total phenolics (TP) and flavonoids (TF) in the ethanolic extract of underground (U) and aerial (A) parts of

investigated geophytes

Species Part Extraction vield (%) TP (mg TAE g~ ! extract) TF (mg CE g~! extract) TF/TP ratio

A. stipularis U 60.34+1.65 14.33+0.31F 0.53+0.027 372
A 20.77+0.92° 56.49+1.37 2.67+0.05¢ 4.72

C. capiteatus U 20.14+1.12° 163.3543.91* 12.31+0.08* 7.53
A 19.07+0.88" 68.51+1.981 4.24+0.33¢ 6.18

S. lancta U 4.08+0.30° 131.3043.59 5.18+0.35¢ 394
A 6.51+0.21° 84.21+2.5% 3.7620.06% 4.46

L3D (p =0.01) 1.787 7.188 0.463 -

Values are means of 3 replications+SD. TAE and CE represent tannic acid and catechol equivalents, respectively. Within the same colurmn, means followed

by different letters are significantly different at p<0.01
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Total antioxidant capacity (TAC): Results in Fig. 1
indicate that, the extract of the underground part of
C. capitatus showed the highest TAC among other
plant extracts (21.21 mg TAE g extract) followed
by the extract of the underground part of S. lanata
(TAC =1721 mg TAE g ' extract). Significantly
(p<0.01), there are no differences between total
antioxidant capacity of the underground and arerial

respectively. Also, there are no significant differences
between the extracts of A. stipularis and C. capitatus
(aerial parts).

DPPH free radical scavenging activity: The DPPH radical
scavenging activity and the concentration of the extract
required to inhibit 50% of the initial DPPH free radicals
(IC,y) are shown in Fig. 2. IC,; value 1s inversely related to

parts extracts of 4. stipularis and S, lanata, the activity. Among all plant extracts, C. capitatus
25
. 0 Underground part a LSD,, = 1.134
S 20 4 B Aerial part b
% c
|
b d
&
cn
g
A. stipularis C. capitatus S. lanata
Fig. 1: Total antioxidant capacity (mean of 3 replications+SD) of the underground and aerial parts of ethanolic extract

of the investigated plants at incubation period (150 min.) as tannic acid equivalents. Different letters are

significantly different at p<0.01
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Fig. 2(a-c): DPPH radical scavenging activity (%) and IC,, values of ethanolic extracts of underground (left) and aerial
parts (right) of the investigated plants, (a) 4. stipularis, (b) C. capitatus and (¢) S. lanata
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Fig. 3(a-c). H,0, radical scavenging activity (%) and IC,; values of the underground (left) and aerial parts (right)
ethanolic extracts of the investigated plants, (a) 4. stipularis, (b) C. capitatus and (¢) S. lanata

extracts possessed the highest DPPH activity with the
lowest IC;, value of 0.061 and 0.189 mg mL~" for
underground and aerial parts, respectively. In addition,
the extracts of the underground and aerial parts of
S. lanata extubited strong scavenging activity (IC;, =
0.282 and 0.332 mg mL ', respectively). The lowest DFPH
scavenging activity (IC,; = 1.185 mg mL.™") was recorded
in the extract of the underground part of 4. stipularis.

H,0, free radical scavenging activity: Results of Fig. 3
display that, ethanolic extract of the underground part of
C. capitatus showed the highest H,O, scavenging
activity with the lowest IC,; value (0.167 mg mL™").
However, the scavenging activity of the other plant
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extracts against H,O, radicals arranged as follows:
C. capitatus (aerial parts)>A4. stipularis (aerial
parts)=4. stipularis (underground parts)=S.  lanata
(underground parts)=>S. lanata (aerial parts) with IC,,
values, 0.294, 1.446, 1.604, 2195 and 2.383 mg mL "

DISCUSSION

The societal demand and mcreasing interest for
practical applications of biological and epidemiological
studies has been stimulated to characterize the health
promoting properties of specific phenolic compounds
with antioxidant activities (Boudet, 2007). In recent years,
the medicinal properties of plants have been investigated
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in a wide range of the world, due to their potent
antioxidant activities, no side effects and economic
viability (Auddy e al, 2003). Velioglu et al. (1998) stated
that, interest m finding naturally occurring antioxidants
has increased considerably to replace synthetic
antioxidants, which are being restricted due to their
toxicity and carcinogenicity. Tt is well known that phenolic
compounds contribute directly to the antioxidant activity
of plant extracts (Elzaawely et al., 2007). Therefore, the
contents of total phenolics and flavonoeids were estimated
in the studied plant extracts. The Folin-Ciocalteu’s
Reagent (FCR) procedure 1s a widely used method and
provides a rapid and useful estimation of the total
phenolic content of plant extracts (Luximon-Ramma ef af.,
2003).

Results indicated that, in spite of relatively high
crude extract yield of the underground part of
A. stipularis, its ethanolic extract recorded the lowest
values of total phenolics and flavonoids. This may be due
to the presence of many chemical compounds in the root
tubers of 4. stipularis other than phenolic compounds.
Among of these compounds, saponin (40.92%) and
alkaloids (1.92%) as mentioned by Hassan and Maswada
(2012). In addition, the C. capifatus (underground part)
extract exhibited the highest values of TP and TF as well
as TE/TP ratio. The contents of TF i the ethanolic extract
of 4. stipularis and C. capitatus were less than TF
contents 1n the methanolic extracts of the same plants
estimated by Hassan and Maswada (2012). Opposite trend
was observed in case of TP content. This 18 may be due to
the difference in estimation methods in case of TP and the
extraction solvent in case of TF. Accordingly, methanol
was suitable solvent in the extraction of polyphenolic
compounds such as flavonoids from plants tissue, due to
1ts ability to mhibit the action of polyphenol oxidase that
causes the oxidation of polyphenols and its ease of
evaporation compared to water (Yao et al., 2004a). The
results also revealed that, TP value (56.59 mg/TAE g—") of
A, stipularis aerial parts was higher than those of
A. officinalis stem (3.17 mg g~') as reported by
Aberoumand and Deokule (2008). In contrast, TF content
in the root tubers of A. stipularis (0.53 mg CAE g~") was
less than those of A. officinalis root (0.47%) as reported
by Visavadiya and Narasimhacharya (2007).

Total Antioxidant Capacity (TAC) assay by
phosphomolybdenum method that based on the reduction
of Mo (VD) to Mo (V) by the sample analyte and
subsequent formation of a green phosphate/Mo (V)
complex at acidic pH, usually detects antioxidants such as
some phenolics, ascorbic acid, «-tocopherol and
carotenoids (Prieto et al, 1999). The extract of the
underground part of C. capitatus showed the highest
TAC among other plant extracts followed by the extract of
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the underground part of S. lanata. This could due to the
high contents of total phenolics and flavonoids in these
extracts. Due to the redox properties of phenolic
compounds, they can play an important role in absorbing
and neutralizing free radicals, quenching singlet and
triplet oxygen, or decomposing peroxides (Osawa, 1594).
Therefore, phenolic compounds are considered as good
antioxidants (Rice-Evans et al., 1995). Although the
lowest values of TP and TF contents recorded in the
extract of A. stipularis underground part; this extract
exhibited relatively high antioxidant capacity. This
observation can be explamed by the phenolic structure
and presence of antioxidant compounds unlike phenolics
and flavonoids. JTavanmardi ez af. (2003) mentioned that,
antioxidant activity of plant extracts is not limited to
phenolics. Activity may also come from the presence of
other antioxidant compounds such as carotenoids,
vitamins and others.

The DPPH radical scavenging 1s a rapid and most
widely method employed to characterize antioxidant
activity of plant materials (Chung et al., 2006). DPPH
which produces a violet solution in ethanol is a free
radical stable at room temperature (Mensor et al., 2001).
The DPPH radical scavenging activity was expressed as
1C,, which denote the concentration of each sample
required to scavenge 50% of DPPH free radicals. Lower
IC,, value reflects higher DPPH radical scavenging
activity.

According to Al-Tsmail et al. (2007), all ethanolic
plant extracts exhibited strong antiradical activity against
DPPH radicals (IC;;<1 mg mL ™), except the extract of the
underground part of 4. stipularis which showed moderate
scavenging activity (IC,;>1 and <2 mg mL™"). The high
scavenging activity of DPPH radical with the lowest IC,,
values of C. capitatus (underground part) extract is
attributed to its ligh contents of phenolic compounds
especially flavonoids. Alves et al. (1992) and Seabra et al.
(1998) isolated numerous of 1-4 benzoquinon and
methyl-aurone derivatives from C. capitatus. Despite
the relatively high content of the ethanolic extract of
S. lanata (underground part) than those in the extract of
C. capitatus aerial parts;, the DPPH scavenging activity in
C. capitatus were higher than those in S. lanata extracts.
The possible reasons may be able to account for this, are
the reversible reaction of DPPH with certain phenols such
as eugenol and its derivatives and the slow rate of the
reaction between DPPH and the substrate molecules
(Lim et al., 2007).

Hydrogen peroxide (H,O,) is considered one of free
radicals and can be mjurious for the cells when present in
excess (Halliwell and Gutteridge, 1999). Hydrogen
peroxide radicals can be scavenged by antioxidant
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compounds such as phenolics and phenclic acids
(Sroka and Cisowski, 2003). The underground and aerial
parts extracts of C. capitatus showed the similar trend in
their scavenging activity against H,O, and DPPH radicals.
While, the extracts of 4. stipularis and S. lanata exhibited
the opposite trend, where the antiradical activity of
A. stipularis was lower than those of S. lanata.
Accordingly, the antioxidant compounds that inhibit H,O,
radicals differ from the antioxidants that scavenge DPPH
radicals. Sroka and Cisowski (2003) reported that, the
ability to scavenge H,0O, radicals by phenolic acids 1s
positively correlated with the number and position of
hydroxyl groups bonded to the aromatic ring. In addition,
the character of constituents (carboxyl or acetyl group)
and their position in relation to the hydroxyl groups seem
to influence also the antiradical activities of phenolic
compounds.

The present work indicated that, the antioxidant
capacity and antiradical activity of plant extracts against
DPPH and H,0, free radicals were relatively correlated
and flavonoids.
2006,

with their contents of total phenolics

However, some authors (Djeridane et o,
Katalinic et al., 2006, Moussa et al, 2011,
Javanmardi ez al, 2003, Wojdylo et al., 2007) have
demonstrated a linear correlation between the content of
total phenolic compounds and their antioxidant capacity,
while others (Capecka et al, 2005, Wong et al., 2006)
show poor linear correlation or report total antioxidant

activity and phenolic content with no comment.
CONCLUSION

Based on these results, it is suggested that the
investigated plant extracts can be utilized in food and
pharmaceutical manufactures as an effective and safe
source of natural antioxidants especially the extract of
underground parts of C. capitatus. However, further
should be performed for
identification of the antioxidant compounds of these

studies solation  and
extracts and evaluate their antioxidant potential mn an
in vivo system.

REFERENCES

Aberoumand, A. and 5.S. Deokule, 2008. Comparison of
phenolic compounds of some edible plants of Tran
and India. Pak. I. Nutr., 7: 582-585.

Al-Tsmail, K., S.M. Herzallah and A.S. Rustom, 2007.
Antioxidant activities of some edible wild
Mediterranean plants. Ital. J. Food Seci., 19: 287-296.

552

Alves, A.C., MM. Moreira, MI. Pacl and M.A. Costa,
1992, A series of eleven dialkyl-hydroxy-p-
benzoquinones from Cyperus capitatus.
Phytochemistry, 31: 2825-2827.

Anderson, K.J., S.8. Teuber, A. Gobeille, P. Cremin,
AL Waterhouse and F.M. Stemnberg, 2001. Walnut
polyphenolics inhibit i# vitro human plasma and TLDI.
oxidation. J. Nutr., 131: 2837-2842.

Auddy, B., M. Ferreira, F. Blasina, L. Lafon and
F. Arredondo et al., 2003. Screening of antioxidant
activity of three Indian medicinal plants, traditionally
used for the management of neuwrodegenerative
diseases. J. Ethnopharmacol., 84: 131-138.

Bandyopadhyay, U., D. Das and RK. Banerjee, 1999.
Reactive oxygen species: Oxidative damage and
pathogenesis. Curr. Sci., 77: 658-666.

Biglari, F., AFM. AlKarkhi and M.E. Azhar, 2008.
Antioxidant activity and phenolic content of various
date palm (Phoenix dactylifera) fruits from Tran.
Food Chem., 107: 1636-1641.

Boudet, AM., 2007. Evolution and current status of
research in phenolic compounds. Phytochemistry,
68: 2722-2735.

Boulos, L., 1983, Medicinal Plants of North Africa.
Reference Publications Tnc., Algonac, Michigan,
USA., ISBN-10: 0917256166,

Boulos, T.., 2009. Flora of Egypt Checklist. Al Hadara
Publishing, Cairo, Egypt, Pages: 410.

Capecka, E., A. Marecczek and M. Leja, 2005. Antioxidant
activity of fresh and dry herbs of some Lamiaceae
species. Food Chem., 93: 223-226.

Chung, ¥.C., C.T. Chien, K.Y. Teng and 5.T. Chou, 2006.
Antioxidative and mutagemic properties of
Zanthoxylum ailanthoides Sieb and zucc. Food
Chem., 97: 418-425.

Djeridane, A., M. Yousfi, B. Nadjemi, D. Boutassouna,
P. Stocker and N. Vidal, 2006. Antioxidant activity of
some Algerian medicinal plants extracts containing
phenolic compounds. Food Chem., 97: 654-660.

Elzaawely, A.A., T.D. Xuan, H. Koyama and S. Tawata,
2007, Antioxidant activity and contents of essential
o1l and phenolic compounds 1n flowers and seeds of
Alpinia zerumbet (Pers.) B.L. Burtt. and RM. Sm.
Food Chem., 104: 1648-1653.

Fang, Y.Z., S. Yang and G. Wu, 2002. Free radicals,
antioxidants and nutrition. Nutrition, 18: 872-879.

Gomez, K.A. and A A. Gomez, 1984. Statistical Procedures
of Agricultural Research. 2nd Edn., John Wiley and
Sons, New York, USA., pp: 680.

Halliwell, B. and IN.C. Gutteridge, 1999. Hydrogen
Peroxide. In: Free Radicals in Biology and Medicine,
Halliwell, B. and JM.C. Gutteridge (Eds.). Oxford
University Press, Oxford, pp: 82-83.



J. Med. Sci., 13 (7): 546-554, 2013

Hassan, N.S. and HF. Maswada, 2012. Proximate and
phytochemical analyses of Asparagus stipularis and
Cyperus capitatus and their antioxidant activities.
Proceedings of the 11th Conference of the
Agricultural Development Researches, March 27-30,
2012, Ain Shams University, Egypt.

Javanmardy, T., C. Stuslnoff, E. Locke and J.M. Vivano,
2003. Antioxidant activity and total phenolic
content of Iranian Ocimun accessions. Food Chem.,
83: 547-550.

Kataline, V., M. Miles, T. Kulisic and M. Jukic, 2006.
Screening of 70 medicmal plant extracts for
antioxidant capacity and phencls. Food Chem.,
94: 550-557.

Lim, Y.Y. and EP.L. Quah, 2007. Antioxidant properties of
different cultivars of Portulaca oleracea. Food
Chem., 103: 734-740.

Lim, Y.Y., T.T. Lim and J.J. Tee, 2007. Antioxidant
properties of several tropical fruits: A comparative
study. Food Chem., 103: 1003-1008.

Lister, E. and P. Wilson, 2001. Measurement of Total
Phenolics and ABTS Assay for Antioxidant Activity
{(Personal Commumnication). Crop Research Institute,
Lincoln, NewZealand.

Luximon-Ramma, A., T. Bahorun and A. Crozier, 2003.
Antioxidant actions and phenolic and vitamin C
contents of common Mauritian exotic fruits. J. Sei.
Food Agric., 83: 496-502.

Maswada, HF. and A.A. Elzaawely, 2013a. Ecological
investigation of three geophytes in the Deltaic
Mediterranean coast of Egypt. Pak. I. Biol. Sci,
(In Press).

Maswada, HF. and A A. Elzaawely, 201 3b. Nutritive value
of Stipagrostis lanata (Forssk.) De Winter as a feed
for livestock. Asian I. Crop Sei., 5: 216-221.

Maswada, HF. and S.A. Abd-Allah, 2013. In vitre
antifungal activity of three geophytic plant extracts
against three post-harvest pathogenic fungi. Pak. T.
Biol. Sci., (In Press).

Mensor, LL., F.S. Menezes, G.G. Leitao, A.S. Reis,
T.C. dos Santos, C.S. Coube and S.G. Leitao, 2001.
Screening of Brazilian plant extracts for antioxidant
activity by the use of DPPH free radical method.
Phytother. Res., 15: 127-130.

Michigan State  University, 1983, MSTAT-C
Micro-Computer Statistical Program. Version 2,
Michigan State University, USA.

Moussa, AM., AM. Emam, Y M. Diab, M E. Mahmoud
and A.S Mahmoud, 2011. Evaluation of antioxidant
potential of 124 Egyptian plants with emphasis on the
action of Punica granatum leaf extract on rats. Int.
FoodRes. 1., 18: 535-542.

553

Osawa, T., 1994, Novel Natural Antioxidants for
Utilization in Food and Biological Systems. Tn: Post
Harvest Biochemistry of Plant Food Matenals in
Tropics, Uritam, L., V. V. Garcia and E.M. Mendoza
(Eds.). JTapan Scientific Societies Press, Tokyo, Tapan,
pp: 241-251.

Prieto, P, M Pinda and M. Aguilar, 1999
Spectrophotometric quantification of antioxidant
capacity ~ through  the  formation of a
phosphomolybdnum complex: Specific application to
the determination of vitammin E. Anal. Biochem.,
269: 337-341.

Proestos, C., LS. Boziaris, G.J.E. Nychas and M. Komaitis,
2006. Analysis of flavonoids and phenclic acids in
Greek aromatic plants: Investigation of ther
antioxidant capacity and antimicrobial activity. Food
Chem., 95: 664-671.

Rice-Evans, C.A., N.I. Miller, P.G. Bolwell, P.M. Bramley
and J.B. Pridham, 1995. The relative antioxidant
activities of plant derived polyphenolic flavonoids.
Free Radic. Res., 22: 375-383.

Seabra, R.M., AMS. Silva, PB. Andrade
M.M. Moreira, 1998. Methylaurones from Cyperus
capitatus. Phytochemistry, 48: 1429-1432.

Sroka, 7. and W. Cisowski, 2003. Hydrogen peroxide
scavenging, antioxidant and anti-radical activity of
some phenolic acids. Foed Chem. Toxicol,
41: 753-758.

Steer, P, I. Millgard, D.M. Sarabi, S. Basu and
B. Vessby et al., 2002. Cardiac and vascular structure
and function are related to lipid peroxidation and
metabolism. Lipids, 37: 231-236.

Veliogly, Y.S., G. Mazza, I.. Gao and B.D. Oomah, 1998.
Antioxidant activity and total phenolics in selected
fruits, vegetables and grain products. J. Agric. Food
Chem., 46: 4113-4117.

Visavadiva, N.P. and A.V.R.I.. Narasimhacharya, 2007.
Asparagus root regulates cholesterol metabolism and

E

and

improves antioxidant status i hypercholesteremic
rats. Adv. Access Public, 6: 219-226.

Wojdylo, A, T. Oszmianski and R. Czemerys, 2007.
Antioxidant activity and phenolic compounds in 32
selected herbs. Foed Chem., 105: 940-949.

Wong, C.C., HB. L1, K'W. Cheng and F. Chen, 2006. A
systematic swrvey of antioxidant activity of 30
Chinese medicinal plants using the ferric reducing
antioxidant power assay. Food Chem., 97: 705-711.

Yao,L., Y. Jang, N. Datta, R. Singanusong and
X Liu et al., 2004a. HPLC analyses of flavonols and
phenolic acids in the fresh young shoots of tea
(Camellia sinensis) grown in Australia. Food Chem.,
84: 253-263.



J. Med. Sci., 13 (7): 546-554, 2013

Yao, LLH., Y.M. Tiang, I. Shi, F.A. Tomas-Barberan, Zhishen, I., T. Mengcheng and W. Tianming, 1999. The

N. Datta, R. Singanusong and 5.S. Chen, 2004b. determination of flavonoeid contents in mulberry and
Flavonoids m food and their health benefits. Plant their scavenging effects on superoxide radicals. Food
Foods Hum. Nutr., 59: 113-122. Chem., 64: 555-559.

Zhang, X.Y ., 2000. Principles of Chemical Analysis. China
Science Press, Beijing, China, pp: 275-276.

554



	JMS.pdf
	Page 1


