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ABSTRACT  

The objective of this experiment was to estimate the antioxidant actitivity of the plant  Capparis spinosa leaves 

were collected during (April- Sept,2017) from Baghdad. Water and alcohol extracts were prepared from them 

and more methods were used to estimate the antioxidant efficacy, the iron binding method, The hydrolysis of 

hydroxide peroxide and the effect of free radical inhibiting. The water extract of alkaline leaves for April and 

May samples was characterized by the correlation of iron ion (97.8 and 98.1%) respectively, as well as the 

alcoholic extract of the April,June,July (89.47, 95.5 and 96.9%) respectively at  same concentration of 10 mg / ml, 

these samples were superior to EDTA-Na and citric acid with 94.73% and 81% respectively at  same 

concentration. The water and alcohol extracts of April and May samples were superior to the water and alcohol 

extracts of the other samples , and the highest percentage of hydrogen Peroxide inhibitor in the water extracts of 

the months (April, June, July and September) of 4.3%, 4.2%, 4.3% and 4% respectively, and the alcohol extract 

for May, June, July and August (4.3, 4.2, 4.3 and 4.2% )respectively at same concentration 400 μg / mL, These 

percentages are higher than that of industrial oxidants than BHT (3.9%) in the same concentration. The water 

extract for August and Abstract samples (87%) and 85.74% respectively (1250 μg / ml) on the water and alcohol 

extracts of the rest of the samples in the manner of effective suppression of free radicals. However, these 

percentages were lower than the percentage of ascorbic acid of 87.56% for the same concentration. 

Keywords: Capparis spinosa, antioxidant activity, reduction power, iron ion bonding, hydroxide peroxide 

inhibitor. 
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 ( العراقيCapparis spinosaتقدير الفعالية المضادة للأكسدة لأوراق نبات الكبر )
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 جامعة بغداد -كمية الزراعة  –عموم الاغذية والتقنات الاحيائية                  وزارة الزراعة  -قسم الانتاج النباتي 
Samah_r2016@yahoo.com                    

 المستخمص
حزيران وتموز واب ايار و للأشير )نيسان و تم جمع الاوراق   Capparis spinosaنبات الكبر نبات  لأوراقللاكسدة بيدف تقدير الفعالية المضادة 

من طريقة في تقدير  رمن منطقة الرضوانية الشرقية في بغداد وتم تحضير المستخمصات المائية والكحولية منيا واعتماد اكث 2012من عام ( وايمول
وقد تميز  فعالية كبح الجذور الحرة،و  فعالية الكبح بيروكسيد اليايدروجينالقوة الاختزالية و للاكسدة ،طريقة قابمية ربط ايون الحديدوز و الفعالية المضادة 

 (% عمى التوالي وكذلك98.1و 97.8قابمية ربط ايون الحديدوز والتي بمغت )ب ايار()نيسان و  المستخمص المائي لأوراق نبات الكبر لعينات شيري
 10% عمى التوالي عند تركيز (96.9و 95.5، 89.47) بمغت قوة ربط ايون الحديدوز( حزيران وتموزالمستخمص الكحولي لعينات شير)نيسان و 

% عمى التوالي عند التركيز 81% و94.73حامض الستريك البالغة ليما و  EDTA-Na، تفوقت ىذه العينات بقابمية الربط عمى المركب ممغم/ مل
نيسان وايار( عمى المستخمصات المائية والكحولية لباقي العينات بطريقة القوة الاختزالية، ) وتفوق المستخمص المائي والكحولي لعينات شيري، نفسو

ن في ، وكذلك كانت اعمى نسبة مئوية لفعالية الكبح لبيروكسيد اليايدروجيPGو BHT مضادات الاكسدة الصناعيةوكانت القوة الاختزالية ىذه اعمى ل
 ( عمى التوالي والمستخمص الكحولي لعينات%4و %4.3، %4.2%، 4.3تموز وايمول( والبالغة )المستخمص المائي لعينات اشير )نيسان وحزيران و 

ضاد ، وىذه النسب اعمى من قابمية الكبح لممايكروغرام/ مل 400لتوالي عند تركيز (%عمى ا4.2و 4.3 ،4 ،4.3تموز واب( )ايار وحزيران و اشير )
المستخمص الكحولي لعينة شير نيسان شير اب و  ، كما تفوق ايضاً المستخمص المائي لعينةالتركيز نفسو % عند3.9والبالغة  BHTالاكسدة الصناعي 
ريقة / مل عمى المستخمصات المائية والكحولية لباقي العينات بطمايكروغرام 1250توالي عند تركيز % عمى ال85.74% و87.33بنسب تثبيط بمغت 

  % لنفس التركيز.87.56، الا ان ىذه النسب قمت عن  النسبة المئوية لحامض الاسكوربيك البالغة فعالية كبح الجذور الحرة
، كبح بيروكسيد اليايدروجين، القوة الاختزالية، قابمية ربط ايون الحديدوز، فعالية ل، الفعالية المضادة للأكسدةCapparis spinosa: كممات مفتاحية

  فعالية كبح الجذور الحرة
 ول.جزء من رسالة ماجستير لمباحث الا 

*Received:28/4/2017, Accepted:23/7/2017 

 

mailto:Samah_r2016@yahoo.com
mailto:Samah_r2016@yahoo.com


 
  The Iraqi Journal of Agricultural Sciences –46-07: (1) 64/ 1718                            Al Badri  &  Al Janabi 

65 

INTRODUCTION 

Capparis spinosa An evergreen wild plants 

belonging to the Capparidaceae. This family 

includes 46 species, and Capparis spinosa is 

one of the main cultivars of this species(7, 14, 

15 ). It is known in Iraq as Shafallah and kabar 

in Basra, kifri in the northern regions of Iraq. 

(13, 9). The plant did not used sufficiently, and 

all species of generosity It has been widely 

used in folk medicine by many cultures since 

antiquity, especially in the Mediterranean 

countries (Morocco, Spain, Tunisia, Italy and 

Turkey), and in the West as well as Central 

Asia (26). The commercial aspect is important  

therefore its of the candidate plants for 

agriculture and is considered a vegetable and 

seasoning in India (20,37). Plant adapts to soil 

diversity and climatic conditions such as 

drought, high temperature and salinity (16). It 

grows in poor soils especially in dry areas, 

thus playing a role in the environment by 

reducing erosion (4). C. spinosa contains many 

biologically active chemical compounds 

including alkaloids, clicosides, tannins, 

phenolics, flavonoids, sterols, terpenes, 

carbohydrates, and a wide range of metals and 

trace elements (3). It has a number of 

biological agents such as antifungal, Anti-

oxidant and anti-toxicity of the liver (23). 

Various parts of C. spinosa including roots, 

floral shoots, fruits, leaves and seeds have 

been used in medicines, food and cosmetics 

(4). Although oxidative reactions are necessary 

for life, they can be harmful because they 

result in the formation of free radicals that 

begin with serial reactions that lead to cell 

damage (12) . It is possible to reduce the risk 

of chronic diseases or to prevent the 

progression of disease either by strengthening 

the body with natural antioxidant defenses or 

by using it as a supplement in the diet (31). 

The most industrial antioxidants used in food 

products are Butyl Hydroxy Toluene or (BHT) 

butylated hydroxyl toluene and butylated 

hydroxyanisole (BHA) and are very effective, 

but have side effects, similar to their work as 

promoters of carcinogenesis, so studies have 

been concerned with natural (non-toxic) 

natural antioxidants (36). Proved that the 

ethanolic extract of C. spinosa fruit has 

significant effectiveness in antioxidant 

protection and immunological efficacy in 

various laboratory tests (5, 29). Natural 

antioxidants in the aloe vera extract can 

penetrate harmful free radicals in vivo and 

reduce the risk of chronic diseases by 

enhancing the body's natural antioxidant 

defenses or supplementing them with dietary 

antioxidants (31). Large amounts of 

antioxidant compounds, such as redflavonoids, 

help prevent oxidation of vitamin C, and new 

research suggests that C.spinosa is used as a 

natural antioxidant and antimicrobial agent 

(21). The C.spinosa is a 4-hydroxy-5-

methylfuran-3-carboxylic acid, 1 (33). 

Phenolic compounds in leaves and flower buds 

of C.spinosa showed the routine, tocopherol, 

carotenoids, vitamin C, α and--tocopherol, 

antioxidant activity (34,35) also demonstrated 

that the hydrolytic and ethanolic extract of 

C.spinosa leaves had antioxidant efficacy in 

both chemical and biological tests conducted 

for them (18) 

 MATERIALS AND METHODS 

Extraction 

The water and alcohol extracts of the samples 

of April, August, June, July, September and 

were collected during September from the 

Eastern Radwaniyah area in Baghdad, as 

reported in (25,39). 

Antioxidant effectiveness 

1-Ferrous ion Chelating: The ability to bind 

iron ion for water and alcohol extracts was 

determined according to the method described 

by (32). The method included mixing 1 ml of 

different concentrations of each extract (water 

and alcohol) ranging from 2-10 mg / ml with 

0.2 ml ferric chloride concentration of 2 mM 

and added 0.2 ml of 8-hydroxy quinoline 

substitute for ferrozine at a concentration of 5 

mM, the mixture was mixed for 10 min left  at 

room. The photoluminescence of the models 

was read along at 562 nm wavelength , And 

the ability to bind the iron ion to the EDTA-

2Na and ascorbic acid used as reference. 

inkability was calculated according to the 

following equation: The ability to link% = 1- 

(read of absorbance model / read absorbance 

control sample) × 100. 

2-Measurement of Reducing Power 

By reducing the concentration of the extract 

according to the method (6) by mixing 1 ml of 

the extract (water and alcohol) and with 

different concentrations ranging from 10-50 
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mg / ml with 2.5 ml of Potassium Ferricyanide 

solution, 2.5 mL of solution Phosphate 

concentration was 0.2 M at pH 6.6, followed 

by incubation of mixture at 50 ° C for 20 min, 

2.5 mL trichloro acetic acid 10% 

supplemented and then centrifugation at 4000 

rpm Mix 2.5 ml of leachate with 2.5 ml of 

distilled water and 0.5 ml of 0.1% ferric 

chloride and was left for 30 minutes. 

Absorption measured at a wavelength of 700 

nm, PG (Propyl gallate) and citric acid used as 

reference(Control). The following formula was 

applied to calculate the reduction force. 

Reduction force = 100 - (Absorption reading 

of the model / absorption reading of the 

control sample × 100).  

3- Hydrogen Peroxide Scavenging Activity 

The hydroxide inhibitor activity determined by 

(10,27), prepared the water and alcohol extract 

of the leaves of the grown plant for the six 

months tested with a concentration of 50-400 

μg / mL and added 0.6 ml of hydrogen 

peroxide and left 10 minutes. The absorbance 

was then studied along a 230 nm wavelength. ) 

Butylated Hydroxyl Toluine for comparison 

(Control), and applied the following equation 

to calculate the effectiveness of braking. 

Braking efficiency% = (absorption of the 

control sample - absorption of the model) × 

100.  

4- Effectiveness of free radicals  

Followed by (17,19 )to estimate the 

antioxidant efficacy of vitreous plant leaves 

using DPPH (1-diphenyl-2-picrylhydrazyl) 

and ethanol concen -tration at 0.1 molar 

concentration, with conc -

entrations(50,100,150,200,250,500,1000, And 

1,250) μg / mL for the water and alcohol 

extract, where 1 ml of the leaf extract is taken 

and 300 μL of DPPH and the annealed mixture 

are added. The mixture is left in the dark for 

30 minutes at room temperature. The 

absorbance is measured at 517 nm, Industrial 

oxidation Ascorbic acid for comparison, 

DPPH and ethanol mixture was considered as 

a control model, plant extract with alta Well it 

is the solution Zeroing for each model and 

applied the following equation to calculate the 

percentage of inhibition. 

 Inhibition ratio% =[ (Absorption of the 

control model - absorption of the model) / 

Absorption of the control model ]× 100. 

RESULTS AND DISCUSSION  

Effectiveness of antioxidant 

1 - Cheating Ferrous Ion: The Tables 1,2 

showes water extracts of the leaves of al-Kabir 

plant for months (April, May, July , and 

August) had a binding capacity of 97.8, 98.1, 

84.21 and 98% respectively, As well as the 

alcoholic extracts of leaves (April, June and 

July) had high binding capacity compared with 

citric acid (89.47, 95.5 and 96.9%), 

respectively, The lowest inhibitory rate for the 

month of August and September was with an 

inhibition ratio of 60.52%, at a concentration 

of 10 mg / ml. The extracts were superior to 

the citric acid, which was 81% but less than 

EDTA-Na. EDTA-Na high correlation with 

iron ion Because it is the prey of ions which 

inhibits the melting of a high percentage of 

iron, which delays electron yield and impedes 

the generation of free radicals (11). 

Table 1. Percentage of iron-ion bond ability 

of water extracts kapar leaves in tested 

months compared with EDTA-Na and citric 

acid in different concentrations 
Concentrate mg / ml Aquatic 

extracts of 

the tested 

months 

17 8 4 6 1 

Bond ability% of water extract 

     April         12.63      28.94    68.42      97.36      97.8 

       May          42.1       52.63    71.05      81.57      98.1 

       June         15.26      31.57    39.47       42.1      52.63 

       July          15.26      26.31     31.57     52.63     84.21 

     August       23.68       31.57    36.86      92.1        98  

September      40.1        55.26     57.89      60.52    68.42 

citric acid        17.92       32.1      47.36     65.26    81.77 

EDTA-2Na       34.21     63.15    78.94      84.21    94.73 

Table 2. Percentage of iron-ion bond ability 

of alcoholic extracts kapar leaves in tested 

months compared with EDTA-Na and citric 

acid in different concentrations 
Concentrate mg / ml Alcohol 

extracts 

of the 

tested 

months 

17 8 4 6 1 

Bond ability% of alcoholic extract 

April              28.94        39.47    47.36     73.6     89.47 

May              21.05        36.89      50      55.26      68.4 

June              10.26        15.78    47.36   95.18      95.5 

July               23.68        28.94    65.78   84.21      96.9 

August              26.31        39.47    47.36    52.63     60.52 

September     18.42        21.05    44.74    52.63     60.52 

citric acid       17.92         32.1     47.36    65.26     81.77 

EDTA-2Na     34.21       63.15    78.94    84.21     94.73 
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2-Reduced Power 

The results shows in Tables 3,4  that the water 

extracts of the leaves of the al-Kabir plant for 

April and May showed the highest reduction 

of BHT and PG, which reached (93.48 and 

96.74) respectively at 50 mg / ml, 91.73 and 

88.08% for BHT And PG respectively at the 

same concentration. The water extracts for the 

leaves of al-Kibar for (June, July, September 

and September) showed a lower strength 

compared with the industrial antioxidants BHT 

and PG, which reached (55.35, 76.57, 18.06 

and 46.42%) respectively for the same 

concentration. 

Table 3. reduced power Percentage of water 

extracts leaves of the grown plant in the 

tested months compared to BHT and PG at 

different concentrations. 
Concentrate mg / ml Aquatic 

extracts 

of the 

tested 

months 

50 40 30 20 10 

Reducing power % of water extract 

April              10.52      13.86       53        78.2      93.48 

May              15.14       27.66     36.86    67.96     96.74 

June              16.19       21.34     39.81    44.74     55.35 

July                      18.5        57.56     68.69    71.32     76.57 

August            10.57     13.18      14.8     15.75     18.06 

September         12.2       15.57     16.71      21        46.42 

BHT                51.12     53.00     74.01     82.7      41.03 

PG                  30.2        51.3        69.7     80.14     88.08 

As for the alcoholic extracts of the leaves of 

the strong antioxidint for the months (April, 

May and September), it showed a higher 

reduction compared with the industrial 

antioxidants BHT and PG (97.58, 94.95 and 

95.6%) respectively at 50 mg / ml 

concentration. This is reported by research on 

the parity between the reduced force and the 

concentration of motor compounds (24). The 

reduced capacity of the plant leaves may be 

due to the presence of phenolic compounds. 

The reduced capacity of phenolic compounds 

depends on the number of hydroxyl groups in 

these compounds and their ability to reduce 

the ferric ion by giving them a hydrogen atom 

that converts 3 [Fe (CN 6) ferricyanide to 4 

[Fe (CN 6)] Ferrocyanide (30). The reason for 

increased reduction may be due to reductant 

agent (8). 

 

 

 

Table 4. The percentage of the reduction 

alcoholic extracts of Capparis spanose leaves 

for the tested months compared with the 

BHT and PG complex with different 

concentrations 
Concentrate mg / ml Alcohol 

extracts 

of the 

tested 

months 

50 40 30 20 10 

Reducing power % of alcoholic extract 

April              30.88      32.56     48.84     69.95     97.58 

May                 10         33.5       49.89     82.35    94.95 

June              43.38      51.89      66.59     80.7      81.93 

July               12.62      28.04      51.47     66.17    81.09 

August          13.88       24.62      36.4       48.27    67.01 

September     14.3        36.51      49.15     51.05     95.6 

BHT              51.12      53.00     74.01      82.7       91.73 

PG               30.2        51.3        69.7      80.14     88.08 

3- Hydrogen Peroxide Scavenging Activity 

Table 5 and 6 showes that the aquatic extracts 

of the leaves of al-Kabir plant for (April, June, 

July and September) have the highest ability to 

capture hydrogen peroxide compared with the 

industrial oxidative oxidation (BHT), which 

reached 3.9% at the highest concentration of 

400 μg / ml. (4.3, 4.2, 4.3, and 4% 

respectively) at the same concentration. 

Table 5. Percentage hydrogen peroxide 

Scavenging Activity for water extracts of 

Kapar leaves for tested months compared to 

BHT with different concentrations. 
Concentrate μg / ml Aquatic 

extracts 

of the 

tested 

months 

677 077 177 177 07 

Hydrogen Peroxide capture potentid % for 

water extract 

April                      1.7           1.8        2.8        4.1           4.3 

May                 1.2          1.6        3.3         3.7          3.9 

June                      1.1           2.2        2.5        3.3          4.2 

July                  1.6          2.1        2.7        3.6           4.3 

August               2            2.6       3.1        3.4           3.9 

September        1.7          2.2        2.6        3.5            4 

BHT                 1.3          2.2        2.5        3.3          3.9 

Alcohol extracts showed the highest 

concentration of hydrogen peroxide compared 

to the industrial antioxidant BHT for (May, 

June, July and August), with May and July 

equating 4.3% and June and August(4 and 

4.2%) respectively. With 400 μg / mL 

concentration. Alcoholic extracts for April and 

September showed an equal intake of 

hydrogen peroxide, which is lower than BHT 

at 3.9% at the same concentration. 
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Table 6. Percentage hydrogen peroxide 

Scavenging Activity for alcoholic extracts of 

Kapar leaves for tested months compared to 

BHT with different concentrations. 
Concentrate μg / ml Alcohol 

extracts of 

the tested 

months 

677 077 177 177 07 

Hydrogen Peroxide capture potentid % for 

alcoholic extract 

April                  2             3         3.2         3.6         3.7 

May                      2.3           2.6       3.7           4          4.3 

June                1.1           1.9       3.1         3.9           4 

July                 1.5           2.1       3.6         3.9         4.3 

August             2.1           2.7        3          3.6          4.2 

September        1.2          1.5       2.5         2.7          3.7 

BHT                 1.3          2.2       2.5         3.3          3.9 

With increasing susceptibility to hydrogen 

peroxide with increased concentration. The 

capture of hydrogen peroxide by the water and 

alcohol extracts of the alkabir leaves for the 

six months tested can be attributed to the 

phenolic compounds, which were estimated in 

a previous study of the same researchers. The 

capture of hydrogen peroxide by phenolic 

compounds is due to its ability to give 

electrons (38). 

4- Free Radical Scavengiun  

The resnlts in the Table 7,8 showes the water 

and alcohol extracts of the leaves of the grown 

plant for the six months tested, except for 

August, showed a lower effect on free radicals 

compared with ascorbic acid, which amounted 

to 87.56% at a concentration of 1250 μg / ml. 

The inhibitory effect of the water extract for 

the month of August compared to the 

effectiveness of ascorbic acid and extracts 

87.33 (April, May, June and July) was 69.45, 

54.43, 76.3 and 50.98%, respectively, at the 

same concentration. Kapar is also a powerful 

antioxidant because it has the ability to inhibit 

free radicals and bind the transition metal ions 

(28). 

Table 7. Percentage anti-oxidative efficacy using DPPH for water extracts of Kapar leaves for 

tested months compared with the ascorbic acid and different concentrations. 
Aquatic 

extracts of the 

tested months 

Concentrations μg / mL 

07 177 107 177 107 077 1000 1250 

Antioxid. efficacy of DPPH of  water extract 

April               62.68     64.4       64.53     64.53     64.9     67.85     68.10     69.45  

May               28.57     30.04      31.38      31.4       32.89     37.8      41.25     54.43 

June              67.48      68.71      69.95     70.07     71.79     73.6      73.64      76.3 

July                47.9       48.15      48.27     48.39      48.51     48.64     49.5      50.98 

August           66.1      67.5         77.83     81.89      82.14    82.63     83.25     87.33 

September   75.24     76.97      79.55     79.8        80.29    81.65      82.14     85.01 

Ascorbic acid 18.45   25.09       49.08     61.82     78.94    82.31      85.43     87.56 

Alcohol extracts were the most effective 

inhibitors of free radicals for (April, June and 

August) of 85.74, 84.65 and 81.15% 

respectively, but less than the proportion of 

ascorbic acid. 

Table 8. Percentage of anti-oxidative efficacy using DPPH for the alcoholic extracts of the 

leaves of the grown plant for the tested months compared to the ascorbic acid and different 

concentrations. 
Alcohol extracts of 

the tested months 

Concentrations μg / mL 

07 177 107 177 107 077 1000 1250 

Antioxid. efficacy of DPPH of  alcoholic extract 

April         82.75        83          83.12     83.49     83.74      84.6        84.72      85.74 

May          24.87      25.1        25.24     25.36     25.73      25.86     25.98      27.21 

June         78.07      78.81      78.94      79.55     80.29     80.54      80.91      84.65 

July           64.65     65.02      65.64      65.76    65.88      66.13      66.25      66.62 

August     78.57     79.06      79.18     79.67     80.04       80.54      80.66      81.15 

September  75.98    76.23    76.35   76.47    76.6      76.72   76.84     77.7 

Ascorbic  18.45     25.09      49.08      61.82     78.94      82.31     85.43       87.56 

 acid 

While the alcoholic extracts for (May, July and 

September) showed a lower antioxidant effect 

compared to the other tested months (27.21, 

66.62 and 77.7%) respectively at the same 

concentration. These results are consistent 

with the findings of (2). that the antioxidant 

efficacy of DPPH in fresh leaves and flower 

buds of Kapar ranged from 10.4-63.2% and 

25.77% respectively, compared to 34.4-87.5% 

Ascorbic acid. The difference in the content of 

active and phenolic compounds may be due to 

the six-month samples tested for the effect of 

their antioxidant effectiveness. Thus, phenolic 

compounds may act as a brake on free radicals 

based on their hydrogen capacity (22). Several 

studies have shown the association between 

antioxidant activity from alkazer and phenolic 

content (1, 4). The protective effect may be 
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attributed to the large amount of phenolic 

compounds, tocopherols and carotenoids. The 

leaves and flower buds of C.spinosa contain 

phenolic compounds such as rutin, 

tocopherols, carotenoids and vitamin C, which 

have demonstrated antioxidant efficacy 

(33,34).  

REFERENCES 

1. Abdul Ameer A.A. 2016: Assessment of the 

antioxidantproperties of the caper fruit 

(Capparis spinosa L.) from Bahrain. Journal of 

the Association of Arab Universities for Basic 

and Applied Sciences 19, 1–7 

2. Akkari, H.  F. B’chir, S. Hajaji1, M. Rekik, 

E. Sebai1, H. Hamza1, M.A. Darghouth1,and 

M. Gharbi1. 2016. Potential anthelmintic 

effect of Capparis spinosa(Capparidaceae) as 

related to its polyphenolic content and 

antioxidant activity. (6): 308–316 

3. Ali Esmail Al-Snafi. 2015. The Chemical 

Constituents and Pharmacoioglcal Effects of 

Capparis spinosa -an overview. 5:93-100.  

4. Aliyazicioglu, R., O.E. Eyupoglu, H. Sahin, 

O. Yildiz, and N. Baltas. 2013: Phenolic 

components, anti -oxidant activity, and 

mineral analysis of Capparis spinosa L. 

African Journal of Biotechnology 12, 6643–

6649.  

5. Arena A, G Bisignano, B .Povone, A. 

Tomaino, F.P. Bonina, A. Sajia, M. Cristani, 

M. D.Arrigo and D. Trombetta .2007. 

Antiviral and immu -nomodulatory effect of a 

lypholized extract of Capparis spinosa L. 

buds. Phytother Res 22(3):313-317 

6. Benzie, I.F.and J.J.Strain, 1996.the ferric 

redu -cing ability of plasma (FRAP) as a 

measure of antioxidant power:the FRAP assay. 

Anal. Biochem, 239:70-76 

7. Blakeiock,R. A., and C.C.Townsend.1980. 

Caapparidaceae. in C. C.Townsend and 

E.Guest, eds Flora of Iraq. Voiume 4, part 1. 

Ministry of Agriculture and Agrarian Reform, 

Baghdad, Iraq pp: 139-145. 

8. Duh,P.D. 1998. Antioxidant activity of 

Budrock (Arctium laooa Linn.) its scavenging 

effect on free radical and active oxygen. J. 

Am. Oil Chem. Soci.,75:455-461 

9. Fici, S. 2002. Intraspeicfic Variation and 

evolutionary trends in capparis spinosa 

L.(Capparaceae) plant systemat. Evol., 228(3-

4): 123-141.food. Res. Techonol., 214(4): 335-

339 

10. Gow-Chin, Y. and C. Hui-Yin. 1995. Anti 

-oxidant activities of various tea extracts in 

relation to their antimutagenicity. J Agric Food 

Chem, 43: 27-32 

11. Gowda,T.S.S; A.R. Dinesha,.; A.R.harsha, 

and A.L. srinivasa, 2010. Free radical 

scavenging activity of lutein – isoiated from 

methi leaves (Trigonella foenum graecum). Int 

J Pharmacy Pharm Sci, 2:113-117 

12. Hamid, A. A.; O. O. Aiyelaagbe,; L. 

A.U.sman,; O. M. Ameen, and A. Lawal, 

2010.An-tioxidants: Its medicinal and pharma 

-cological  applications(Review). African   

Journal of Pure and Applied Chemistry,4(8): 

142-151.  

13. Inocencio, C.; F. Falcaraz; C.Calderon,; 

D.Obon, and D. Rivera. 2002. The Use of 

floral characters in Capparis Sect. Capparis to 

determine the Botanical and Geographical 

Origin of Capers European food. Res. 

Techonol, 214(4): 335-339 

14. Kan, Y., and N. Arslan, 2002. Konya’da 

doğal plarak yetisen kapari (Capparis ovata 

Desf. var.canescens coss.) Heywood)’de bazı 

fenolojik ve morfolojik özellikler üzerine bir 

arastırma. Bitkisel ilaç maddeleri toplantısı, 

Bildiriler, 29-31Mayıs. Eskisehir,.144-148 (In 

Turkish). 

15. Kontaxis, D. and G. Caper.1997 Specialty 

and minor crops handbook, The small farm 

center UC danr,Oakland.L. Subgenus   

Capparis (Capparidaceae). Economic Botany 

57(4): 515-534 

16. E Levizon, P. Drilias and A. Kyparissis. 

2004. Exceptional photosynthetic performance 

of Capparis spinosa L. under adverse 

conditions of Mediterranean summer. 

Photosynthetica, 42 : 229-235 

17. Liu, Q., G. Tian, H.  Yan, X.Geng, Q. Cao, 

H. Wang, and T. B. Ng, 2014. Charac -terisa 

tion of polysaccharides with anti -oxidant and 

hepatoprotective activities from the wild 

edible mushroom Russula vinosa Lindblad. 

Journal of Agricultural and Food Chemistry, 

62(35), 8858–8866. http:// dx.doi.org/ 10.1021 

/jf502632c.  

18. Mansour R.B., I.B. Jilani, M. Bouaziz, B. 

Gargouri, N. Elloumi, A.Hamadi ,G.Zeineb, 

and L.Saloua.2014.Phenolic Contents and Anti 

-oxidant Activity of Ethanolic extract of 

Capparis spinosa. Cytotechnology 1-8 



 
  The Iraqi Journal of Agricultural Sciences –46-07: (1) 64/ 1718                            Al Badri  &  Al Janabi 

70 

19. Meng, G. and K.Fütterer. 2003. Structural 

-framework of fructosyl transfer in 

Bacillussubtilis levansucrase. Nature 

Structural & Molecular Biolo- gy, 10(11), 

935–941 

20. Ministry of Science and Technology .2002. 

Annual Report 2001-2002, India  

21. Moghaddasian, B. ;D. Eradatmand Asli 

and A. Eghdami. 2012. Annals of Biological 

Rese -arch, 3 (9):4303-4306 

22. Molyneux, P. 2004. The use of the stable 

free radical diphenyl picrylhydrazyl (DPPH) 

for estimating antioxidant activity. 

Songklanakarin J. Sci. Technol. 26: 211-219 

23. Mouna M, E.Khadija, E.Anass,A. 

Abdellah, J.Jamal, S.Fouad, H.Norddine and 

B.Abdallah. 2016. Capparis Spinosa L. 

promotes anti-inflammatory response in vitro 

through the control of cytokine gene 

expression in human peripheral blood 

mononuclear cells. BMC Immunology., 17:26 

24. Noriham, A. A.S. Babji, and A. Aminah, 

2004. Determination of antioxidative activities 

of selected Malaysian plant extracts. Asean 

Food J.,13:193-199 

25. Pin- Der,D. and Y.Gow-Chin, 1997. Anti -

oxidative activity of three herbal water 

extracts. Food Chemistry,60(4):639-645 

26. Rivera, D. and F. Alcaraz. 2003. Review of 

food and medicinal uses of Capparis L. 

subgenus Capparis (Capparidaceae), 

Economic Botany. 57: 515-534 

27. Ruch, R., S. Cheng and J. Klauning. 1989. 

Prevention of cytoxicity and inhibition of 

intercellular communication antioxidant 

catechins isolated from Chinese green tea. 

Carcinogenesis, 10: 1003-1008 

28. Sakanashi, Y.; K. Oyama;H.Matsui; 

T.Boyama; T.M. Oyama; Y.Nishimura; 

H.Sakai and Y. Oyama.2008. Life Sciences, 

83: 164-169 

29. Sher, H.; M.N. Al-Yemeni,and H. Sher . 

2010.Forest Resource utilization assessment 

for economic development of rural 

community, Northern parts of Pakistan. J. 

Med. Plants Res., 4(12): 1197-1208, 18 June.  

 

 

 

 

 

30. Shimada, K. K.Fujikawa, K.Yahara, and 

T.Nakamura, 1992. Antioxidative properties of 

xanthan on the autoxidation of soyabean oil in 

cyclodextrin emulsion .J.Agric. FoodChem., 

40:945-948 

31. Stanner, S.A. J. Hughes, C.N. Kelly and 

J.A. Buttriss. 2000. Review of the 

epidemiological evidence for the ‘antioxidant 

hypothesis. Public Healt. Nutrition, 7: 401-422 

32. Su,M.S.; Y.T.Shyu, and P.J. Chein,2008. 

Antioxidant activities of citrus herbal product 

extracts, Food Chem,111:892-896 

33. Tao, Y., W. Changhong, L. Hongjuan, C. 

Guixin, C. Xuemei, and W. Zhengtao. 2010. A 

new antioxidant compound from Capparis 

spinosa; 48(5): 589–594.  

34. Tlili, N, A. Khaldi, S. Triki and S. 

Munne´-Bosch. 2010. Phenolic compounds 

and vitamin antioxidants of caper (Capparis 

spinosa). Plant Foods Hum Nutr 65:260–265. 

doi:10.1007/ s11130-010-0180-6 

35. Tlili, N. N. Nasri, E. Saadaoui; A. Khaldi 

and S.Triki. 2009. Carotenoid and tocopherol 

composition of leaves, buds, and flowers of 

Capparis spinosa grown wild in Tunisia . J 

Agric Food Chem 57(12):5381-5385 

36. Tomaino, A., F. Cimino, V. Zimbalatti, V. 

Venuti, V. Sulfaro, and A. De Pasquale. 2005. 

Influence of heating on antioxidant activity 

and the chemical composition of some spice 

essential oils. Food Chem 89: 549–554 

37. Vidaeus, L .2002 Jordan, Conservation of 

Medicinal and Herbal Plants Project. The 

World Bank. Available online: 

http://www.gefweb.org.  

38. Wettasinghe,M.and F. Shahidi,. 2000. 

Scaven -ging of reactive – oxygen species and 

DPPH free radicals by extracts of borage and 

evening primrose meals. Food Chem .,70:17-

26 

39. Zhou, H., R. Jian, J. Kang, X. Huang, Y. 

Li, J.Peng, G.Fan, and Y. Wu, .2010. Anti-

inflammatory effects of Caper (Capparis 

spinosa L.) fruit aqueous extract and the 

isolation of main phytochemicals. J Agric 

Food Chem 58(24): 12717-12721.  

http://www.gefweb.org/

