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Abstract:  
This study was carried out to evaluate the antioxidant activity of black grape seed extract, Total phenolic 
compounds and flavoniods were determined in two different black grape seed extracts (BGSEs) (aqueous and 
ethanolic extract). Antioxidant activity of (BGSEs) 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 to ascorbic acid as standard antioxidant. 
The results showed that the two(BGSEs) contained large amounts of phenolic and flavoniods compounds. The 
two( BGSEs) have an antioxidant activities .The results also indicated that the ethanolic (EGSE) contains larger 
amounts of phenolic and flavoniod compounds and has a higher antioxidant activities than that of aqueous 
(WGSE). 
These results indicated that black grape seed extracts aqueous and alcoholic in especial ethanolic (EGSE) are 
good scavengers for reactive oxygen species(ROS) and are a potential source of natural antioxidant, that may be 
used in pharmaceutical or food industries .  
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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, and others [1, 2]. Antioxidant are groups 
of compounds that facilitate survival in plant and 
promote the health of human that consume varieties 
of plant foods [3,4]. Although leaves, roots flower, 
whole plants and stems were examined to be useful 
phytochemicals in many research projects yet, few 
reports referred to seeds as source for 
pharmaceuticals [5,6] . 
Many antioxidant compounds 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 [7].  
 Grape (Vitis vinifera L ) is one of the most widely 
consumed fruit in the world .It has various biological 
function due to its rich polyphenol ingredients [8]. 
.Anthor study revealed that grape seed extract has 
antimicrobial, anticarcinogenic and antinflammatory 
properties.[9].other study indicated shahani black 
grape has potent antioxidant activity specially on lipid 
peroxidation and has beneficial effects on human 
health and help to prevent disease caused by free 
radicals.[10]. Other study indicated that the 
polyphenols extracted from Indian grapes/ 
components(with/without seed) exhibit free radical 
scavenging activity [11].It was suggested that grape 
seed extract may prevent lead-induced neurotoxicity 
and hepatotoxicity[12].GSE has been found to be 
partially protective effect against Cisplatin(CP) 
induced biochemical and hitopathological change in 
rabbit kidney.[13]It was reviewed that the antioxidant 
components and properties of grape seed extracts 

have potential role in treating cardiovascular 
illness[14].  
Grape seed extract, from the seeds of grape(Vitis 
vinifera L),has high content of compounds known as 
oligomeric proanthocynidins (OPCs).GSP has various 
physiological effects in vivo, such as antioxidant 
effect protection against X-ray and ultraviolet rays, 
chemoprevention, anti-cancer or against 
atherosclerosis and hypercholesterolemia [15]. (GSE) 
has a protective effect on oxidant induced production 
and deposition of extracellular matrix components, 
which results in hepatic fibrosis. It also improves , 
hepatic ischemia- reperfusion injury and reduces the 
size of the infarct in cardiac ischemia in the rat 
[16].several studies indicated that extract obtained 
from grape seed inhibits enzyme systems that 
responsible for the production of free radicals 
antimutagenic and anticarcinogenic [17]. 
Antioxidative activity of grape seed extract has been 
confirmed by b-carotene linoleate and lenoleic acid 
peroxidation method as well as by DPPH and 
phosphomolybdenum complex methods[18]. Grape 
seed extract has been evaluated for its antioxidant 
effect on a few meat types and has been reported to 
improve the oxidative stability of cooked beef and 
turkey patties[19,20].Chis et al [ 21] investigated the 
antihyperglycemic and antioxidant effect of grape 
seed extract ,apolyphenolic flavoniod , in normal and 
streptozotocin-induced diabetic wistar rats. The 
results showed that oral administration of grape seed 
extract (100mg/Kg/day) reduced the levels of lipid 
peroxides and carbonylated proteins and improved 
the antioxidant activity in plasma and hepatic tissue 
in rats treated with grape seed natural extract as 
compared with the diabetic control rats. Chaimed et 
al.[22] determined the neutroprotective effect of 
grape seed extract(GSE) on oxidative stress and brain 
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damage induced by high-fat diet in rats ,comparing to 
the untreated high- fat diet rats.Peng et al [23] 
investigated the antioxidant activity changes of 
breads with GSE was stronger than of blank bread .  
The aim of this research is to evaluate the antioxidant 
activity of black grape seeds extracts that may be 
used as a source of natural antioxidants in 
pharmaceutical or food industry. 
Materials and Methods:  
Plant Materials: Black Grape(vitis vinifera L) 
purchased from a local market at Mosul, Iraq. And 
identified by botanist in agriculture college at Mosul. 
University. 
Chemicals : Ascorbic acid , 1,1,diphenyl(-2-
picrylhydrazil, DPPH), sulfanilamide, N-(1-naphthyl) 
ethylendiamine dihydrochloride, 2-deoxyribose and 
querciten , ferrous sulphate were purchased from 
sigma chemical compound., USA.-All other 
chemicals were of analytical reagent grade.  
Methods:  
Preparation of Grape seed extracts (GSE). 
Two different extracts were prepared from black 
grape seeds using the procedure described by Badavi 
et al., [24] with some modification. Grape seeds were 
separated from the grape manually, air dried(25-30 C) 
then milled to fine powder by mortar 16.6gs of grape 
seed powder were macerated with distilled 
water(D.W) and 80% ethanol ,stirred for 24 h at 5oC 
then filtered with cheese cloth. The resulting filtrates 
were used as aqueous and ethanolic grape seed 
extract. Each extract was lyophilized at 0C. 
The total solid percentage of each extract was 
determined after lypholization. Each extract(100mg) 
were dissolved in 100 ml of distilled water to 
determine their antioxidant activities.  
Determination of Total Phenolic Content: 
Total phenolic contents(TPC) of black grape seed 
extract(BGSEs) were determined 
spectrophotometrically using mainly Folin-Ciocalteau 
method as described by Gao et al[25].Grape seed 
extract (100 l) was mixed with 0.2 ml of Folin-
Ciocalteu reagent, 2.0 ml of H2Oand 1.0ml of 15% 
Na2CO3 solution. A blank sample was prepared by 
using the same method without addition of (GSE). 
The developing color was measured at (765nm) after 
2h at room temperature using Cecil 1010 
spectrophotometer. A standard curve was prepared by 
using serial concentrations of standard tannic acid 
solution, (50-800  g/ml)was used for evaluating the 
TPC of each extract. 
Determination of Total Flavonoid Content: 
Total flavonoid content(TFC was determined in 
(GSE) using the method described by Kumaran and 
Karunakaran [26]. One milliliter of each (GSEs) 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 was 
read at( 415 nm) after 40 min.A blank sample was 
prepared using 1.0 ml of each (GSE) and a drop of 
glacial acetic acid then diluted to 25 ml with ethanol. 

The absorption of standard quercetin solution (0.5 
mg/ml in ethanol, was determined . The amount of 
total flavonoids content in each (GSEs)in quercetin 
equivalents (QE) was calculated by the following 
equation: 
X = (A • mq / (A q• m ) 
X: is the flavonoids content (mg/g grape seed extract 
in QE), A is the absorption of grape seed extract 
solution, m is the weight of Grape seed in (GSE).Aq 
is the absorption of standard quercetin solution, and 
mq is the weight of quercetin in the solution (mg). 
Determination of Antioxidant Capacity of black 
grape Seed Extracts : 
Determination of Total Antioxidant Capacity:  
Total antioxidant capacity of each (GSE)was assayed 
by the phosphomolybdenum method as described by 
Kumaran and Karunakaran [26]: 
Known volumes (0.1 -0. 3 ml) of each (GSE) 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. Blank was prepared by the same 
procedure without (GSE). Ascorbic acid solution 
(0.03%, w/v) was used as positive control After 
cooling to room temp , 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 black grape seed extracts was 
determined by the method of Mathew and Abraham 
[27],serial known volumes ( 0.2-1.0 ml) of each grape 
seed extract were added. The solutions were 
completed to 1.0 ml with D.W, 2.5 ml of phosphate 
buffer solution (0.2 M, pH 6.6 ) and 2.5 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 that, 2.5 ml 
of trichloroacetic acid solution (10%, w/v) was added 
to each mixture and centrifuged at 5,000 rpm for 10 
min. A known volume (2.5 ml) of each supernatant 
taken to another clean test tube, one ml of D.W, and 
0.5 ml of ferric chloride solution (0.1 %. w/v) were 
added and mixed well .The absorbance was measured 
at( 700 nm). Blank was prepared by the same 
procedure without (GSE). Ascorbic acid solution (0 
.03%, w/v) was used as positive control.  
Assay of DPPH Radical Scavenging Activity:  
The antioxidant activity' of each black grape seed 
extracts was based on its scavenging activity to the 
stable DPPH free radical. This was determined 
mainly by the method described by Lee et al. [28].  
 (50-150  l ) of each (GSE) was added to test tubes 
then completed to a known volume (1.0 ml) of 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 room temperature for 30 min. Control 
was prepared by the same procedure without grape 
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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 (I) in percent (I%) was calculated 
from the following equation: 
I% = [(Ac – As) /Ac]*100 
Where Ac is absorbance of ascorbic acid, and As is 
absorbance of grape seed extract 
Assay of Nitric Oxide Scavenging Activity:  
The scavenging activity of nitric oxide for each 
(GSE) was determined mainly by the method 
described by Kumaran and Karunakaran [26]: 
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 grape seed extract (0.1 
-0.5 ml) then D.W was added to each tube to, (1. 0 
ml). The test tubes were incubated at room 
temperature for 150 min, then 0.5 ml of Griess 
reagent. (1 % sulfanilamide, 2% H3PO4 and 0.1 % N-
( 1 –n aphthyl) 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 (GSE). Ascorbic acid 
solution (A).(0.03%, w/v) was used as positive 
control. Scavenging activity of nitric oxide was 
calculated according to equation: 
Scavenging activity (%) = [(Ac – As) /Ac] * 100 
Whereas Ac is absorbance of ascorbic acid and As is 
absorbance of (GSE) 
Assay of Hydroxyl Radical Scavenging Activity:  
The scavenging activity of hydroxyl radical by 
(GSEs) was assayed mainly by deoxyribose method 
as described by Nagai et al. [29] . 
 In clean test tubes. 0.45 ml of sodium phosphate 
buffer solution (0.2 M. pH 7.0), 0.15 ml of 2-
deoxyribose solution (10 mM, 0.15 ml of FeSO4-
EDTA solution(10 mM FeSO4, 10mM EDTA), 0.15 
ml of H2O2 solution (10 mM) )and grape seed extract 
(50-100 l) were added. The solutions were 
completed to a final volume (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/v ) and 0.75 ml of thiobarbituric acid 
solution (1% in 50mM NaOH solution). The solutions 
were boiled for 10 mins and cooled in water. The 
absorbance (A) of the solution was measured at( 520 
nm.) Control was prepared by the same procedure 
without (GSE). Ascorbic acid solution (0.03%, w/v) 
was used as positive control. Inhibition of 
deoxyribose degradation in percent (I%) was 
calculated using the following equation:  
I% = [(Ac-As)/Ac]*100 
Whereas Ac is absorbance of ascorbic acid and As is 
absorbance of (SSE) 
Assay of Fe Chelating Activity:  
The ability of (GSEs) to chelate ferrous ion was 
determined using mainly a modified method of 
Minotti and Aust [30] as described by Oboh et al. 
[31]. 
150 l of freshly prepared ferrous sulphate solution 

(500 mM) was added to the reaction mixture 
consisted of (168  l )of tris-HCl buffer solution (0.1 
M. pH 7.4) and (GSE) (10-25 l). The mixture was 
completed by saline solution (0.9% NaCl,w/v) to 
known volume (561 l). The reaction mixture was 
incubated for 5 min at room temperature, 13 l of 1. 
10-phenanthroline solution (0.25%, w/v)was added 
The absorbance (A) was measured at (510nm). 
Control was prepared by the same procedure without 
(GSE). Ascorbic acid solution (0.03% w/v ) was used 
as positive control. The Fe chelating activity (%) was 
calculated from the following equation: 
Ferrous chelating activity (%) = [(Ac - As)/Ac ]*100 
Whereas Ac is absorbance of ascorbic acid and As is 
absorbance of (GSE) 
Statistical Analysis: The results were analyzed by an 
analysis of variance at (P<0.05 ) and the means 
separated by Duncan’s multiple range test. The 
results were processed by SPSS 11.5 
Results and Discussion:  
Black grapes Seed Extract as a Source of 
Antioxidants: 
Researchers indicated that the plant phenolic 
constituent is one of the major group of compounds 
acting as primary antioxidants or free radical 
terminators. Flavonoids, as one group of natural 
compounds, are likely to be the most important 
natural phenolics [27]. The antioxidant activity of 
both black grape seed extracts were aqueous and 
ethanolic 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 black 
grape seed extracts were compared to standard 
antioxidant (ascorbic acid). 
Phenolic and Flavonoid Contents of (BGSE):  
The results revealed that(GSEs) contain good amount 
of phenolic and flavonoids compounds (Table 1). It 
was found that ethanolic extract (EGSE) contains 
higher amount of phenolic and flavonoid compounds 
(240.37and 37.27 mg/g grape seeds, respectively), 
than that of aqueous extract(WGSE)( 89.00 and 7.33 
mg/g grape seeds, respectively). Total solids( %) of 
lyophilized GSEs were( 20.25%,and 17.67%) for 
ethanolic and aqueous, extract respectively . These 
results indicated that ethanolic extract GSE was the 
best solvent for the extraction of Phenolic and 
flavonoid compounds. 

Table 1 : Total Solid Phenolic and flavonoid 
contents of (BGSEs) 

 

Sample 
(BGSEs) 

Total solids (%) 
of lyophilized 

(BGSEs) 

Phenolic content 
of (BGSEs) 

(mg/g grape seed) 

Flavonoids content 
of(BGSEs) 

(mg/g grape seed) 

Aqueous 17.6a±2.52 89.00±3.60 7.33a±2.5 

80% ethanolic 20.25a±4.29 240.37b±13.45 37.27b±2.5 

(L.S.D) 0.422 0.002 0.003 
 

-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 
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Total Antioxidant Capacity: 
It was found that the antioxidant activity of the two 
BGSEs were increased with increasing concentration 
of the GSEs ( Table 2 ). It was also found that 
ethanolic extract( EGSEs) showed a higher 
antioxidant capacity than the aqueous extract 
(WGSEs). The antioxidant capacities of black grape 
seed extracts and the standard (ascorbic acid )were 
(EGSE at 90.9 ppm > ascorbic acid < EGSE at 60.6 
ppm > WGSE at 90.9 ppm > WGSE at 60.6 ppm < 
EGSE at 30.3 ppm > WGSE at 30.3 ppm) 
,resppectivly.  

Table 2 : Total antioxidant capacity of( aqueous , 
ethanolic)black grape seed extract and Ascorbic acid 

Sample 
(BGSEs) 

Conc. 
(ppm) 

Total antioxidant 
capacity (O.D695nm) 

Aqueous  
30.3 0.92a±0.61 
60.6 1.04ab.±0.32 
90.9 1.135bc±0.217 

Ethanolic 
30.3 1.224c±0.180 
60.6 1.52d±0.108 
90.9 1.93d±0.114 

Ascorbic cid(standard) 27.3 1.69e±0.655 
L.S.D - 3.23 

- 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 
Reducing Power of (BGSEs) 
Measurements of the reductive ability were achieved 
by determination of the ability of BGSEs to reduced 
ferric ion to ferrous ion (Table 3). The reducing 
power of BGSEs were increase with increasing 
concentration. Earlier studies by Tanaka et al. [32] 
and Duh [33] have observed a direct correlation 
between antioxidant activity and reducing power of 
certain plant extracts. The reducing properties are 
generally associated with the presence of reductive 
compounds which have been shown to exert 
antioxidant action by donating hydrogen atom [34] 
Reductive compounds are also reported to react with 
certain precursors of peroxide, thus preventing 
peroxide formation. However, the antioxidant activity 
of antioxidants has been attributed by various 
mechanisms, among which some of them are 
prevention of chain initiation, binding of transition 
metal ion catalysts, decomposition of peroxides, 
prevention of continued hydrogen abstraction, 
reductive capacity' and radical scavenging [35]. 

Table 3: Total Reduction power of 
(aqueouse,ethanolilc BGSE) and Ascorbic acid 

 

SamplesGSE Conc.(ppm) Reducing power 
(O.D700nm) 

Aqueous 
23.52 0.24a±0.051 
70.58 0.98b±0.050 
117.64 1.34c±0.134 

Ethanolic 
23.52 1.139c±0.077 
70.58 1.53d±0.169 
117.64 1.915e±0.173 

Ascorbic acid (standard) 35.3 1.498e±0.048 
L.S.D - 4.61 

- 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 

DPPH Radical Scavenging Activity:  
1, 1, biphenyl (-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 the absorbance at(517 
nm)induced by antioxidants. Data indicated that the 
BGSEs are able to reduce the stable radical DPPH to 
the yellow-colored DPPH (Table 4) )  
The radical scavenging effect of each black grape 
seed extract at high concentration (75.0 ppm) and 
ascorbic acid standard solution with the DPPH radical 
were Ethanolic (74.46 %), aqueous (54.16% ) and 
ascorbic acid (34.33%) respectively. Data also 
revealed that the- scavenging activity of each BGSEs 
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' [26], Phenolic 
compounds of BGSEs are probably involved in their 
antiradical activity. 
 

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

 

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

Aqueous 
25 38.83a±3.4 
50 45.40b±3.75 
75 54,16c±3.75 

Ethanolic 
25 53.40c±3.07 
50 63.26c±4.17 
75 74.46±2.95 

Ascorbic acid (standard) 23 34.33a±4.50 
L.S.D - 5.66 

- 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 
 

Nitric Oxide Scavenging Activity:  
Nitric oxide (reactive nitrogen species), formed 
during their reaction with oxygen or with superoxide, 
such as NO2, N2O4, N304, NO3. and NO2 are very 
reactive. These compounds are responsible for 
altering the structural and functional behavior of 
many cellular components. Nitric oxide is also 
implicated 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 two BGSEs has the nitric oxide 
scavenging activity. It was found that the ability of 
Ethanolic BGSE on nitric oxide scavenging activity 
was also higher than that of aqueous BGSE. There 
was a positive correlation between the concentration 
of grape seed extract, and scavenging activity against 
nitric oxide. Ethanolic (333.33 ppm) possesses a 
higher nitric oxide scavenging activity. 
Accordingly,grape seed extracts may have the 
property to counteract the effect of NO formation and 
in turn may be of considerable interest in preventing 
the illness effects of excessive NO generation in the 
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human body. Further More 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 

and Ethanolic) black grape seed extract (WGSE) 
(EGSE) and Ascorbic acid 

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

Aqueous 
66.66 27.66a±2.51 
200 54.00c±3.60 

333.33 77.00e±2.00 

Ethanolic 
66.66 35.66b4.04 
200 60.73d±3.95 

333.33 86.33f±3.05 
Ascorbic acid(standard) 10.0 56.66cd±1.52 

L.S.D - 9.221 
- 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 
Hydroxyl Radical Scavenging Activity:  
Free radicals and other reactive species are constantly 
generated in vivo both by accidents of chemistry and 
by 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 atherosclerosis [37], The scavenging 
abilities of ascorbic acid and black grape seed 
extracts on hydroxyl radical inhibition were shown in 
(Table 6) It was found that ethanolic EGSE was more 
effective than aqueous WGSE. The scavenging 
activity was found to be increased with increasing the 
concentration of BGSE (Table 6). The two black 
grape seed extracts at concentration it 33.333 ppm 
could be arranged according to their hydroxyl radical 
scavenging activities. The hydroxyl radical 
Scavenging activity of ethanolic extract has (70.33%) 
and aqueous has (16.50%) respectively. As 
previously shown, ethanolic was more effective than 
aqueous.  

Table 6 : Hydroxyl radical scavenging activity of 
(Aqueous and ethanolic) black grape seed extract 

(WGSE),(EGSE) and Ascorbic acid 
Sample( BGSE) Conc.(ppm) Scavenging activity (%) 

Aqueous 
16.66 6.34a±1.049 

25 11.60ab±1.65 
33.33 16.50b±1.32 

Ethanolic 
16.66 41.80d±3.21 

25 55.00e±5.00 
33.33 70.33f±7.50 

Ascorbic acid(standard) 10.0 30.33c±5.68 
L.S.D - 3.22 

- Values are means of three replicates M ± S.E. Numbers in the 
same column followed by the same letter are not significantly 
different P< 0.05 
Metal Chelating Activity: 
The method of 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 [38]. The formation of the 
complex is probably disturbed by other chelating 
reagents, which would result in the reduction of the 
formation of red- colored complex. Measurement of 
the rate of reduction of the color, therefore, allows to 
estimate the chelating activity of the chelator [38].It 
was found that the two (BGSE) 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 black grape seed extracts was 
shown in( Table 7). The metal scavenging effect of 
the two BGSEs at concentration 43.55 ppm were 
(81.33%,52.66%) ethanolic, aqueous. Data also 
showed that the metal chelating activity of each 
BGSE was increased with increasing 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 BGSEs 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 two BGSEs 
are good scavengers of active oxygen species, 
including superoxide anion radical, hydroxyl radical 
and nitric oxide radical. The antioxidant activity of 
BGSEs is attributed to their contents of antioxidant 
agents, including mainly phenolics and flavonoids, 
ascorbic acid, and tocopherol compound [39-41].. 
The higher antioxidant activity of ethanolic BGSE in 
comparison with aqueous BGSE 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, 
which can play an important role in adsorbing and 
neutralizing free radicals, quenching singlet and 
triplet oxygen, or decomposing peroxides [34]. It was 
suggested that polyphenolic compounds have 
inhibitory effects on mutagenesis and carcinogenesis 
in humans [28].Another part of this study is 
concerning rhus coriaria seeds. 

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

Samples BGSEs Conc.(ppm) Fe Chelation (%) 

Aqueous 
17.42 16.66a±1.53 
26.13 40.33b±5.50 
43.55 52.66c±2.51 

Ethanolic 
17.42 62.00d±2.64 
26.13 72.00e±2.00 
43.55 81.33f±5.13 

Ascorbic acid(standard) 13.1 22.00a±2.000 
L.S.D - 4.616 

- 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  
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 تأثیر بذور نبات العنب األسود كمضاد أكسدة وكاسح للجذور الحرة
  3 أسماء عبدا لعزیز علي،  2 خوله احمد ال فلیح،  1 خدیجة یونس عبد

  الموصل ، العراق،  جامعة الموصل،  كلیة الصیدلة،  قسم العلوم الصیدلیة 1
  جامعة الموصل ، الموصل ، العراق،  ة للبناتیكلیة الترب،  قسم الكیمیاء 2
  جامعة الموصل ، الموصل ، العراق،  كلیة التربیة،  قسم علوم الحیاة 3

  الملخص :
وقـد تـم تقـدیر المـواد الفینولیـة والفالفینویدیـة فـي بـذور نبـات العنـب األسـود  العنـب األسـودلتقیـیم مضـادات األكسـدة فـي بـذور نبـات اجریت هذه الدراسة 

 یلیـة الالزمـةباستخدام مستخلصات مائیة وكحولیة (ایثانولیة) كمـا تـم تقـدیر الفعالیـة المضـادة لألكسـدة لبـذور نبـات العنـب االسودباسـتخدام الطـرق التحل
بكریـل هـدرازایل)  -2-ثنـائي فنیـل -1، 1، القـوة االختزالیـة ، وكاسـحات الجـذور الحـرة باسـتخدام (ةوالتي شملت قیاس (القـدرة الكلیـة لمضـادات األكسـد

DPPH)(  ة قورنـت مـع اوكسـید النتریـك وجـذر الهیدروكسـیل والفعالیـة المخلبیـة لالیونـات الفلزیـة .هـذه الفعالیـات المختلفـة لمضـادات األكسـدوكاسحات
بــذور العنـب األســود یحتویــان علـى كمیــات عالیـة مــن مركبــات  حـامض االســكوربیك باعتبـاره كمضــاد أكسـدة قیاســي .وأظهــرت النتـائج بــان مستخلصـي

ذور العنــب ن المستخلصــان یمتلكــان فعالیــة مضــادات األكســدة.وقد وجــد أن المســتخلص االیثــانولي لبــیالفینــول والفالفینویــد.كما أظهــرت النتــائج بــان هــذ
وبالنتیجـة فـان  ,مضادات أكسدة أعلى مـن تلـك فـي المسـتخلص المـائي األسود یحتوي مركبات فینولیة وفالفینویدیة اكبر كما یمتلك بنفس الوقت فعالیة

ــــى أن المستخلصــــات المائیــــة والكحولیــــة وخاصــــة المســــتخلص ااالیثــــانولي  ــــر كاســــحات جیــــدة لأل ,هــــذا یشــــیر إل ــــذور العنــــب األســــود تعتب صــــناف لب
الة االوكسجینیة ّ ًا كمضادات أكسدة طبیعیة والت الفع ً ا ممتاز ً  یمكن استخدامها في الصناعات الصیدالنیة والغذائیة. يومصدر

  


