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Abstract:

This study was carried out to evaluate the antioxidant activity of Iraqi
sumac seeds (Rhus coriaria. L) (Anacardiaceae).

Total phenolic compounds and flavoniods were determined in three
different sumac seed extracts (SSE) (aqueous,ethanolic and methanolic extract). For
extraction Antioxidant activity of SSE were evaluated by various antioxidant assays,
including total antioxidant capacity, reducing power,by using 1,1-diphenyl-2-picryl
hydrazyl (DPPH) radical scavenging, nitric oxide scavenging, Hydroxyl radical
scavenging, and metal ion chelating activities. These various antioxidant activities
were compared with ascorbic acid as a standard antioxidant.

The results showed that the three(SSE), contained large amounts of
phenolic and flavoniods compounds. The results also showed that the three( SSEs )
have antioxidant activities , the methanolic (SSEs) contain larger amounts of phenolic
and flavoniod compounds and have a higher antioxidant activities than that of
aqueous or ethanolic (SSE).

These results indicated that Iragi aqueous and alcoholic extracts of Iraqi
sumac in especial methanolic (SSE) are good scavengers for reactive oxygen
species(ROS) and are a potential source of natural antioxidant, that may be used in
pharmaceutical or food industry .
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Introduction:

Oxidative stress, induced by
oxygen radicals is believed to be a
primary factor in various degenerative
diseases such as cancer,
atherosclerosis’, gastric ulcer, diabetic
and others [1, 2, 3 ]. Antioxidants are
group of compounds that facilitate
survival in plant and promote the
health of human that consume variety
of plant foods [4,5]. Although leaves,
roots, flowers, whole plants and stems
were examined to be useful
phytochemicals in many research
projects yet, few reports referred to
seeds as source for pharmaceuticals
[6,7] .Many antioxidant compound
naturally occurring in plants , have
been identified as a free radical or

active oxygen scavengers. Recently,
interest has increased considerably
toward naturally occurring antioxidants
to replace synthetic antioxidants which
are being restricted due to their side
effects such as carcinogenicity [8].

Sumac (Rhus coriaria L.,
family Anacardiaceae) is one of the
most widely consumed fruit in the
world .1t is well known popular spice
and has been utilized extensively for
medicinal and other purposes[9].
phytochemical studies reported that its
leaves contained phenolic acids and
scavenging activity [ 10].

Another type of sumac plant as
Chinese Sumac, (Rhus typhina L.) is
mainly used for station and gardening
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whereas its fruit can be used to prepare
a kind of beverage called (Sumac-ade)
used to treat gastrointestinal disorder,
[11] . Also another study indicated that
Syrian  sumac  contains  higher
concentrations of organic acid than
Chinese sumac,[12]. Sumac (Rhus
coriaria) is believed to have
atheroprotective effect and has been
consumed in some dishes [13, 14].

Previous studies indicated that
the tannin(polyphenolic) and its
derivatives are strong antioxidants and
can inhibit mechanism leading to
vascular ~ smooth  muscle  cell
migration(VSMC, [15,16]. Recent
studies found that pure tannin  that
extracted from sumac  reduced
(VSMC) migration by 62%[17].

Sumac is an lranian spice used
vastly in Iranian cuisine and was
shown to have antimicrobial activity
[18]. A study on stability of
antimicrobial activity of sumac during
autoclaving shows that sumac is heat
stable but has interactions with salt and
proteins that reduce its activity against
gram-positive bacteria [19]. Other
study indicated that the antioxidant
activity of sumac extract might have
resulted from polyphenolic constituent
[20]. Sumac is traditionally used as a
table spice. It is recommended for
adjustment of blood lipid in diabetic
patients. It was indicated that its fruit
has an in vitro antioxidant properties
[21,22].The aim of this research IS to
evaluate the antioxidant activities of
Iragi sumac seeds(Rhus coriaria) that
may be used as a source of natural
antioxidants in pharmaceutical or food
industry.

Materials and Methods:

Plant Materials: Iragi Sumac
seeds (Rhus coriaia L.) purchased
from a local market at Mosul, Iraq,
identified by Botanist Agriculture
College at Mosul University.

Chemicals : Ascorbic acid
1,1,diphenyl(-2-picrylhydrazil, DPPH),
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sulfanilamide, N-(1-naphthyl)
ethylendiamine dihydrochloride, 2-
deoxyribose and querciten , ferrous
sulphate were purchased from sigma
chemical compound., USA.-All other
chemicals are of analytical reagent
grade.

Methods:

Preparation of Sumac seed
extract (SSE).

Three different extracts were
prepared from sumac seeds using the
procedure described by Badavi et al.,
[23] with some modifications..

Sumac seeds were milled to
fine powder by using mortar. (4.2 g)
of Sumac powdered seeds were
macerated with( 100 ml) of one of the
following solvent distilled water(D.W),
20% ethanol and 70% methanol
stirred for 24 h at 5°C then filtered
with cheese cloth. The resulting
filtrates were wused as aqueous,
ethanolic and methanolic sumac seed
extract. Drying each extract using
lyophilizer .

The total solid percentage of
each extract was determined after
lypholization. Each lyophilized
extract(100mg) was dissolved in 100
ml of distilled water to determine its
antioxidant activity.

Determination
Phenolic Content :

Total phenolic contents(TPC) of
Iragi sumac seed extracts (SSESs) were
determined spectrophotometrically
using mainly Folin-Ciocalteau method
as described by Gao et al[24]. Sumac
seed extract (100ul) was mixed with
0.2 ml of Folin-Ciocalteu reagent, 2.0
ml of H,O and 1.0ml of 15% Na,CO;
solution. A blank sample was prepared
by using the same method without
addition of (SSE). The color was
measured at (765 nm) after 2 hs at
room temperature using Cecil 1010
spectrophotometer. A standard curve
prepared by the same method  using
serial concentrations of standard tannic

of Total
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acid solution (50-800 ug/ ml) was used

for evaluating the TPC of each extract.
Determination of Total Flavonoid
Content :

Total flavonoid content (TFC)
was determined in (SSE) according to
method described by Kumaran and
Karunakaran [25]. One milliliter of
each (SSE) was mixed with 1.0 ml of
aluminum trichloride in ethanol (20
mg/ml) and a drop of glacial acetic
acid, then diluted with ethanol to 25
ml. The absorption at( 415 nm )was
read after 40 min.A blank sample was
prepared using 1.0 ml of each (SSE)
and a drop of glacial acetic acid then
diluted to 25 ml with ethanol.
following the same method the
absorption of standard quercetin
solution (0.5 mg/ml ethanol) was
determined . The amount of total
flavonoids content in each (SSEs)in
quercetin  equivalents (QE) was
calculated by the following equation:

X=(A*mq/(Agem)

Where: X is the flavonoids
content (mg/g Sumac seed extract in
QE), A is the absorption of Sumac
seed extract solution, m is the weight
of Sumac seed in (SSE).Aq is the
absorption of standard quercetin
solution, and mqg is the weight of
quercetin in the solution (mg).
Determination of  Antioxidant
Capacity of Sumac Seed Extracts :

Determination of Total
Antioxidant Capacity: Total
antioxidant capacity of each (SSE)was
assayed mainly by the phosphomo-
lybdenum  method described by
Kumaran and Karunakaran [25]:

Known volumes (0.1 -0. 3 ml) of
each (SSE) were added to test tube
then completed to a constant volume
(0.3 ml) with D.W. Three milliliter of
reagent solution (0.6 M sulfuric acid,
28 .0 mM sodium phosphate and 4.0
mM ammonium molybdate) were
added to each tube and mixed well
then incubated at 95°C for 90 min.
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Blank was prepared by the same
procedure without (SSE). Ascorbic
acid solution (0.03%, w/v) was used as
positive control After cooling to room
tempreture , the absorbance of the
solution was measured at( 695 nm)
against blank. Increased absorbance of
the reaction  mixture indicated
increased total antioxidant capacity.
Determination of Reducing Power:

The reducing power of sumac
seed extracts was determined mainly
by the method of Mathew and
Abraham [26]:

In clean test tubes, a serial
known volumes ( 0.2-1.0 ml) of each
sumac seed extract were added. The
solutions were completed to 1.0 ml
with DW. ( 25 ml )of phosphate
buffer solution (0.2 M, pH 6.6 ) and
25 ml of potassium ferricyanide
solution (1%, w/v ) were added to each
tube then mixed well. The mixtures
were incubated at 50°C for 20 min.
After incubation, 2.5 ml of
trichloroacetic acid solution (10%,
w/v) were added to each mixture then
centrifuged at 5,000 rpm for 10 min.
(2.5 ml) of each supernatant was taken
in another test tube then one ml of
D.W, and 0.5 ml of ferric chloride
solution (0.1 %. wi/v) were added and
mixed well .The absorbance was
measured at 700 nm. Blank was
prepared by the same procedure
without (SSE). Ascorbic acid solution
(0 .03%, w/v) was used as positive
control. Increased absorbance of the
reaction mixture indicated increased
reducing power.

Assay of DPPH Radical Scavenging
Activity:

The antioxidant activity' of each
sumac seed extracts was based on its
scavenging activity of the stable DPPH
free radical. According to the method
described by Lee et al. [27]

(50-150 pl) of each (SSE) were
individually added to test tubes then
completed to (1.0 ml) by D.W., One
millitre (1.0 ml) of DPPH solution (0.2
mM in ethanol ) was added to each
tube then mixed well and incubated at
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room temperature for 30 min. Control
was prepared by the same procedure
without sumac seed extract. Ascorbic
acid solution (0.03%, w/v) was used as
a positive control. The absorbance (A)
of the solution was measured at( 517
nm). Inhibition of DPPH free radical(l)
in percent (1%) was calculated
according to equation: 1% = [(Ac — As)
/Ac]*100

Where Ac is absorbance of
ascorbic acid, and As is absorbance of
sumac seed extract.

Assay of Nitric Oxide Scavenging
Activity:

The scavenging activity of nitric
oxide by each (SSE) was determined
according to the method described by
Kumaran and Karunakaran [25]:

0.5 ml of sodium nitroprusside
solution (10 mM in 0.1 M phosphate
buffer saline, pH 7.4) was mixed with
different volumes of each sumac seed
extract (0.1 -0.5 ml) then D.W was
added to each tube to complete a
known volume, (1. 0 ml). The test
tubes were incubated at room
temperature for 150 min then 0.5 ml of
Griess reagent. (1% sulfanilamide,2%
HsPO, and 0.1 % N-(1-naphthyl)
ethylenediamine dihydrochloride) was
added to each tube and mixed well.
The absorbance was measured at 546
nm. Control was prepared by the same
procedure without (SSE). Ascorbic
acid solution (A).(0.03%, w/v) was
used as positive control. Scavenging
activity of nitric oxide by (SSE) was
calculated by the following equation:

Scavenging activity (%) = [(Ac —
As) /Ac] * 100

Where Ac is absorbance of
ascorbic acid and As is absorbance of
(SSE) Assay of Hydroxyl Radical
Scavenging Activity:

The scavenging activity of
hydroxyl radical by (SSEs) was
assayed mainly by deoxyribose
method as described by Nagai et al.
[28].

0.45 ml of sodium phosphate
buffer solution (0.2 M. pH 7.0), 0.15
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ml of 2-deoxyribose solution (10 mM),
0.15 ml of FeS04-EDTA solution(10
mM FeSO4, 10mM EDTA), 0.15 ml
of H,0, solution (10 mM) )and sumac
seed extract (50-100ul ) were mixed
and completed to (1.5 ml) with D.W,
then incubated at 37°C for 4 h. the
reaction was stopped by adding 0.75
ml of trichloroacetic acid solution
(2.8%, w/iv ) and 0.75 ml of
thiobarbituric acid solution (1% in
50mM NaOH solution). The solutions
were boiled for 10 min and cooled in
water. The absorbance (A) of the
solution was measured at 520 nm.
Control was prepared by the same
procedure without (SSE). Ascorbic
acid solution (0.03%, w/v) was used as
positive  control.  Inhibition  of
deoxyribose degradation in (1%) was
calculated using the following
equation:

1% = [(Ac-As)/Ac]*100

Where Ac is absorbance of
ascorbic acid and As is absorbance of
(SSE)

Assay of Fe Chelating Activity:

The ability of (SSEs) to chelate
ferrous ion (Fe*?) was determined
using a modified method of Minotti
and Aust [29] as described by Oboh et
al. [30].

(150ul ) of freshly prepared
ferrous sulphate solution (500 pM)
was added to a reaction mixture (168
ul)of tris-HCI buffer solution (0.1 M.
pH 7.4) and (SSE) (10-25ul). The
solution was completed by saline
solution (0.9% NaCl, w/v ) to (561ul ).
The reaction mixture was incubated for
5 min at room temperature, then 13l
of 1. 10-phenanthroline solution
(0.25%, w/v) was added. The
absorbance (A) was measured at( 510
nm). Control was prepared by the same
procedure without (SSE). Ascorbic
acid solution (0.03% wi/v ) was used as
positive control. The Fe chelating
activity (%) was calculated according
to the equation:

Ferrous chelating activity (%) =
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[(Ac - As)/Ac ]*100

Whereas Ac is absorbance of
ascorbic acid and As is absorbance of
(SSE).
Statistical Analysis:

The results were analyzed by an
analysis of variance (P<0.05) and the
means separated by Duncan’s multiple
range test. The results were processed
by SPSS 11.5[31]

Results and Discussion:
Sumac Seed Extracts a Source of
Antioxidants:

Previous studies indicated
that the plant phenolics constitutent is
one of the major group of compounds
acting as primary antioxidants or free
radical terminators. Flavonoids, as a
group of natural compounds, are likely
to be the most important natural
phenolics [25]. The antioxidant activity
of each sumac seed extracts
(aqueous,ethanolic and methanolic)
were  evaluated using  various
antioxidant assays, including total
antioxidant capacity, reducing power,
DPPH radical scavenging, nitric oxide
scavenging, hydroxyl radical
scavenging and metal ion chelating

activities. The various antioxidant
activities of sumac seed extracts were
compared with standard antioxidant
(ascorbic acid).

Phenolic and Flavonoid Contents of
(SSE):

The results showed
that(SSEs) contain a significnt amount
of phenolic and flavonoids compounds
(Table 1) It was found that
methanolic (SSE) contains a high
amount of phenolic and flavonoids
compounds (570.20 and 247.33 mg/g
sumac seeds, respectively) than that of
aqueous and ethanolic  (SSEs)
(136.66,222.563 and 8.2, 119 mg/g
sumac seeds, respectively). Total
solids of lyophilized SSE were 41.6%,
29%.,and  28% for  methanolic,
ethanolic and aqueous respectively.
The results indicated that methanolic
SSE was the best solvent for the
extraction of Phenolic and flavonoid
compounds. The result indicated also
that phenolic  and flavoniod
compounds present in methanolic SSE
is higher than that of ethanolic and
aqueous SSE.

Table (1): Total Solid Phenolic and Flavonoid contents of SSEs

Sample Total solids (%)of Phenolic content of | Flavonoids content
(SSE) | Iyophilized (SSE) (SSE) Of(SSE)
(mg/g sumac seed) | (mg/g umac seed)
Aqueous 28%+2.645 136.667°+12.583 8.2°+3.364
Ethanolic 29°45.291 222.563"+23.788 119°+8.544
Methanolic 41.6°+5.197 570.2067°+82.194 247.33°+119
(L.S.D) 0.797 2.31 1.66

-Values are means of three replicates M = S.E. Numbers in the same column followed
by the same letter are not significantly different at P<0.05

- L.S.D Least Significant Difference

Total Antioxidant Capacity:

In the present study the total
antioxidant capacities of the three
SSEs and standard( ascorbic acid)
were assayed( Table 2 ).It was found
that the antioxidant activity of the three
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SSEs were increased with increasing
concentration of the SSEs. It was also
found that methanolic SSEs showed a
higher antioxidant capacity than
aqueous and ethanolic SSEs. The
antioxidant capacities of sumac seed
extracts and the standard (ascorbic
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acid )were (MSSE at 90.9 ppm > ppm < ESSE at 30.3 ppm > WSSE
ascorbic acid < ESSE at 60.6 ppm > at 30.3 ppm).
WSSE at 90.9 ppm > WSSE at 60.6

Table (2): Total antioxidant capacity of(aqueous, ethanolic, Methanolic) SSEs
and Ascorbic acid

Sample SSE Conc.(ppm) Total antioxidant capacity (O.Degsnm)
30.3 1.143%+0.0152
Aqueous 60.6 1.174°+0.095
90.9 1.279%°+0.234
30.3 1.386"+0.0321
Ethanolic 60.6 1.545°+0.043
90.9 1.72°+0.062
30.3 1.175%+0. 131
Methanolic 60.6 1.65°°+0.166
90.9 1.941°+0.137
Ascorbic d
acid(standard) 27.3 1.713°+0.0321
L.S.D - 0.0113

- Values are means of three replicates M £ SE. Numbers in the same column followed
by the same letter are not significantly different at P<0.05
- L.S.D Least Significant Difference.

Reducing Power of SSE : of reductive compounds which have
Data (Table 3) show the been shown to exert antioxidant action
reducing power( reductive capability) by donating a hydrogen atom
of sumac seed extracts compared to the [34].Reductive compounds are also
standard(ascorbic  acid). Reductive reported to react with certain
ability was determined by the ability of precursors of peroxide, thus preventing
SSEs to reduce ferric ion to ferrous peroxide formation. However, the
ion. As in the antioxidant activity, the antioxidant activity of antioxidants has
reducing power of SSEs increased with been attributed by various
increasing  concentration. Earlier mechanisms, in addition to prevention
studies by Tanaka et al. [32] and Duh of chain initiation, binding of transition
[33] have revealed a direct correlation metal ion catalysts, decomposition of
between antioxidant activity and peroxides, prevention of continued
reducing power of certain plant hydrogen abstraction, reductive
extracts. The reducing properties are capacity' and radical scavenging [35].

generally associated with the presence
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Table (3): Total Reduction power of (aqueouse , ethanolilc , Methanolic) SSEs
and Ascorbic acid

Samples SSE Conc.(ppm) Reducing power (O.D7gonm)
23.52 0.789°+0.092
Aqueous 70.58 1.25™+0.109
117.64 1.751°+0.075
23.62 1.032°°+0.0072
Ethanolic 70.58 1.418°°+0.028
117.64 1.657°+0.173
23.62 1.276"°+0.367
Methanolic 70.58 1.519°°+0.055
. : 117.64 2.103°+0.397
Ascorbic acl cd
(standard) 35.3 1.498-°+0.048
L.SD - 0.021

- Values are means of three replicates M £ S.E Numbers in the same column followed by the
same letter are not significantly different at P<0.05

- L.S.D Least Significant Difference.

DPPH Radical Scavenging Activity:
1,1,diphenyl(-2-picrylhydrazil,
(DPPH), is a stable free radical and
accepts an electron or hydrogen radical
to become a stable diamagnetic
molecule. The radical scavenging
activity of DPPH radical is determined
by the decrease in absorbance at 517
nm induced by antioxidants. Data
indicated that the SSEs are able to
reduce the stable radical DPPH to the
yellow-colored DPPH (Table 4) .

The radical scavenging effect
of each sumac seed extract at high
concentration (75.0 ppm) and ascorbic
acid standard solution with the DPPH

radical was: Methanolic, Ethanolic,
aqueous, and ascorbic acid (87.66 %,
72.66% 58.33% and 34.33%. Data also
revealed that the- scavenging activity
of each SSEs was increased with
increasing the concentration of each
extract( Table 4). It has been found
that cysteine, glutathione, ascorbic
acid, tocopherol, flavonoids, tannins
and aromatic amines (p-phenylene
diamine, p-aminophenol, etc.), reduce
and decolorize DPPH by their
hydrogen donating ability’ [25],
Phenolic compounds of SSEs are
probably involved in antiradical
activity.

Table (4): Scavenging activity of (aqueous, ethanolic, Methanolic )SSEs and
Ascorbic acid against DPPH radical

Sample SSE Conc.(ppm) Scavenging activity (%)
25 40.66™+2.081
Aqueous 50 48.33"°+9.712
75 58.33%+7.571
25 60.00°°+5.000
Ethanolic 50 69.00%+3.605
75 72.66°+2.081
25 74.33°+2.081
Methanolic 50 81.00+7.937
75 87.66'+12.013

Ascorbic acid a
(standard) 23 34.33%+4.509
L.S.D - 0.032

- Values are means of three replicates M + S.E Numbers in the same column followed by the
same letter are not significantly different at p < 0.05

- L.S.D Least Significant Difference.
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Nitric Oxide Scavenging Activity:
Nitric oxide (reactive nitrogen
species), formed during their reaction
with oxygen or with superoxide, such
as NO,, N»>O4, N304, NO; . and NO,
are very reactive. These compounds
are responsible for altering the
structural and functional behavior of

many cellular components. Nitric
oxide is also implicated in
inflammation, cancer and other
pathological conditions [36].

Incubation of sodium nitroprusside
resulted in linear time-dependent
nitrite production. Data as shown in
(Table 5) revealed that each of the
three SSEs has the nitric oxide
scavenging activity. It was found that
the ability of Methanolic SSE on nitric

oxide scavenging activity was also
higher than that of Ethanolic,aqueous.
There was a positive correlation
between the concentration of sumac
seed extract, and scavenging activity

against  nitric  oxide. Methanolic
(333.33 ppm) possesses a higher nitric
oxide scavenging activity.

Accordingly, sumac seed extracts may
have the property to counteract the
effect of NO formation and may be of
considerable interest in preventing the
illness effects of excessive NO
generation in the human body.
Moreover; the scavenging activity may
also help to arrest the chain of
reactions initiated by excess generation
of NO that are detrimental to the
human health.

Table (5): Nitric oxide scavenging activity of (Aqueous, ethanolic, Methanolic)
seed extract and Ascorbic acid

Sample SSE Conc.(ppm) Scavenging activity (%)

66.66 27.00°+6.082

Aqueous 200 43.33"°49.712
333.33 71.1°+8.702

66.66 34.66°°+1.527

Ethanolic 200 51.00°+6.557

333.33 80.667°+6.658

66.66 41.00°°+6.557

Methanolic 200 56.667°+2.081
333.33 91.00'+6.557

Ascorbic acid(standard) 10.0 56.66"+1.527

L.S.D - 0.002

- Values are means of three replicates M £ S.E. Numbers in the same column followed by the
same letter are not significantly different at P<0.05

- L.S.D Least Significant Difference

Hydroxyl Radical Scavenging
Activity:

Free radicals and other
reactive  species are  constantly

generated in vivo by both accidents of
chemistry and specific metabolic
reaction. The most important reactions
of free radicals in aerobic cells involve

molecular oxygen and its radical
derivates  (superoxide anion and
hydroxyl radicals), peroxides and

transition metals. Reactive species are
thought to play an important role in

aging and in the pathogenesis of
numerous degenerative or chronic
diseases, such as cancer,

cardiovascular diseases, diabetes and
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atherosclerosis [36]. The scavenging
abilities of ascorbic acid and sumac
seed extracts on hydroxyl radical
inhibition were shown in (Table 6).
Hydroxyl radical scavenging activity
was seen with each of the three sumac
seed extract, It was found that
methanolic SSE was more effective
than both ethanolic and aqueous SSE.
The scavenging activity was found to
be increased  with increasing
concentration of SSE (Table 6).The
three sumac seed extracts at conce-
ntration 333.33 ppm could be arranged
according to their hydroxyl radical
scavenging activities : Methanolic SSE
(87.3%), Ethanolic (73.66%), aqueous
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SSE 34.66%) . As previously shown,
methanolic was more effective than

Ethanolic and aqueous in hydroxyl
radical scavenging activity.

Table(6): Hydroxyl radical scavenging activity of (aqueous, ethanolic and
Methanolic) SSEs and Ascorbic acid

Sample SSE Conc.(ppm) Scavenging activity (%)
16.66 22.00%+2.645
Aqueous 25 28.33"°+2.081
33.33 34.66"+3.055
16.66 51.33°+3.214
Ethanolic 25 62.33%+5.859
33.33 73.66°+4.041
16.66 67.00°+2.000
Methanolic 25 79.33°+4.041
33.33 87.30'+2.516

Ascorbic b
acid(standard) 10.0 30.33°+5.686
L.S.D - 0.0312

- Values are means of three replicates M £ S.E Numbers in the same column followed by the
P <0.05

same letter are not significantly different
- L.S.D Least Significant Difference

Metal Chelating Activity :

The metal chelating activity is
based on chelating of ferrous ions by
the reagent 1,10-phenanthroline, which
is a quantitative formation of a
complex with ferrous ions [37]. The
formation of a complex is probably
disturbed by other chelating reagents,
which results in the reduction of the
formation of red- colored complex.
Measurement of the rate of reduction
of the color, therefore, allows
estimation of the chelating activity of
the coexisting chelator [37].1t was
found that the three(SSES) in this assay
interfered with the formation of ferrous
complex with the reagent 1,10-
phenanthroline, indicating that they
have chelating activities and captures
the ferrous ion before 1,10-
phenanthroline. The percentages of
metal scavenging capacity of tested
sumac seed extracts were shown in(
Table 7). The metal scavenging effect
of the three SSEs at concentration
43.55 ppm were found in the following
order: Methanolic, Ethanolic,
Aqueous.The data also showed that the
metal chelating activity of each SSEs
was increased  with  increasing
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concentration of the extract. It was
reported that some chelating agents,
are effective as secondary antioxidants
because they reduce the redox potential
thereby stabilizing the oxidized form
of the metal ion [34]. The obtained
data revealed that SSEs demonstrated
an effective capacity for iron binding,
suggesting that its action as antioxidant
can be related to its iron-binding
capacity.

In general, it was demonstrated
that the three SSEs are good
scavengers of active oxygen species,
including superoxide anion radical,
hydroxyl radical and nitric oxide
radical. The antioxidant activity of
SSEs is attributed to their contents of
antioxidant agents, including mainly
phenolics and flavonoids compound.

The higher antioxidant activity
of methanolic SSE in comparison with
Ethanolic,aquouse SSE was associated
with its content of total phenolics and
flavonoids  (Table 1). Phenolic
compounds have been reported to have
multiple biological effects, including
antioxidant activity. The antioxidant
activity of phenolic compounds is
mainly due to their redox properties,
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which can play an important role in
adsorbing and neutralizing free
radicals, quenching singlet and triplet
oxygen, or decomposing peroxides
[38]. It was suggested that

polyphenolic compounds have
inhibitory effects on mutagenesis and
carcinogenesis in humans [30].Another
part of this study is concerning black
grape seeds (Vitis Vinifera L)

Table (7): Metal chelating activity of Aqueous , ethanolic and Methanolic )seed
extract and Ascorbic acid

Samples SSEs Conc.(ppm) Fe Chelation(%0)
17.42 7.366°+1.026
Aqueous 26.13 16.33"+1.527
43.55 34.66"°+2.516
17.42 16.33°+6.110
Ethanolic 26.13 17.33%°4+2.110
43.55 23.33"+2.516
17.42 18.337°"+1.527
Methanolic 26.13 39.66°+3.055
. 43.55 49.33'+5.131

Ascorbic 13.1 bed
acid(standard) 22.0077+2.000
L.S.D - 0.041

- Values are means of three replicates M = S.E. Numbers in the same column followed by the

same letter are not significantly different at P<0.05

- L.S.D Least Significant Difference
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