
  

 

  

 

 

Abstract--- This study was conducted on selected leaves and 

seeds of Citrus species such as (C. aurntium L., C. limon (L.) Burm. 
f., C. paradisi Macfad, C. reticulata Blanco, and C. sinensis (L.) 
Osbeck to investigate antioxidant activity. The extracts of the leves 
and seeds were analyzed for total phenolic content, total flavonoides, 

Antioxidant activities, Reducing power, chelating ions and 
scavenging hydrogen peroxide. The ethanoic extracts of  grapefruit 
was  373.2 GAE/ g dw shown superior  amount of  total phenolic 
compounds,  scavenging of Hydrogen peroxide 95.1% , chelating of 
ferrous ion 70.8%,  sour orange seeds extract had higher flavonides  
( 371.3 mg/100g dw) compering with other four species, antioxidant 
activity of orange seeds was 70.5 mg/ml, and ethanol extracts of 
lemon seeds had maximum priority in reducing power was ( 220.2 %) 

Also the Increasing the concentration of the extracts led to increase of 
exhibited inhibition of peroxidation in linoleic acid system.  

 

Keywords--- Antioxidant activity, Citrus seeds and leaves, H2O2 

I.  INTRODUCTION 

LANTS such as fruits have a lot of biological effective         

compounds,  that have ability to attack radical free and          

work as anti-natural oxidative stress such as phenolic  

compounds (phenolic acids, flavonoids and tannins) make 

them play an important role in reducing the risk of  many 

diseases like cancers, cardiovascular,  and neurological 

diseases. [1]-[2] 

The auto fatty oxidation happened when they interact direct 

with oxygen this led to have negative effects on the quality of 
the food and the loss of value in terms Foods [3] caused by a 

short chain fatty acids, alcohols, ketones and aldehydes as a 

final outputs of the process of auto fatty oxidation -service that  

is responsible for a flavor that unacceptable smell [4]. 

   There is a known method of protection from the risk of 

oxidative stress the use of certain substances that have the 

ability to suppress, or reduce, or delay the oxidative stress 

defined as antioxidant compounds [5]. 

   This compounds act as a widespread in nature and have 

diversity mechanisms via their interaction with radical free in 

fat and composition of stable and inactive output [6]  like 

(BHT) Butylated hydroxyl toluene, ( BHA) Butylated 
hydroxyl anisole, and ( PG) Propyl gallate. 
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 There is an increasing interest in the antioxidant effects of 

compounds derived from plants, which could be relevant in 

relation to their role in health and disease beside their 

nutritional value. Different aromatic herbs and spices have 

been investigated for their antioxidant activity. Some, 
particularly those belonging to the Rutaceae family have been 

found to be very effective with regard to natural antioxidants. 

    Many doubts about the suitability of this compounds for 

antidepressants in terms of health and their use has become 

controversial as carcinogens or toxic effects or which has toxic 

effect [7]. 

    Thus recently raised focusing on the potential of natural 

resources in plants especially edible one as phenolic 

compounds – as natural antioxidant- which is aromatic 

compounds bearing one or more groups of hydroxylated 

groups exist in almost all plant parts like leaves [8]-[9].   

     Citrus is one of the important plants economically but 

attention leaves, and seeds the role of citrus not given 

importance in comparison fruits despite the presence of 

phenols quantity that varies among spices [10]. Goal of this 

study to know the effectiveness of plant extracts and 

antioxidants that have a role in the food manufacturing. 

 

II. MATERIALS AND METHODS 

A. Sample Preparation   

  fresh leaves and seeds of five spices of Citrus, C. aurntium 

L., C. limon (L.) Burm. f., C. paradisi Macfad, C. reticulata 

Blanco, and C. sinensis (L.) Osbeck were collected from local 
markets in Dayala city. The specimens were identified and 

deposited at Baghdad, Iraq: college of education herbarium, 

university of Baghdad ( BUE). These samples were dried in 

liquid nitrogen, smashed to powder, and storage at 4Cº till 

used.  

B. Extraction technique 

    An accurately weighed sample of Citrus powder 100 gm 

from each species and add 500 ml ethanol (95 %), as [11] 

recorded and  mixed via magnetic mixer, after this put it at 

room temperature, and filtered with filter papers what man 

No.1 the resulting extract was dried under vacuum on a  rotary 

evaporator at 45 ºC to remove the solvent, put filter – as sticky 

substance in dark bottles at 4ºC till used [12].  

C. Determination of total phenols  

 High performance liquid chromatography (HPLC) [12] as 

stated in the [13] with some modification, the leaves and seeds 

powder were separated by a central chapter quickly and 7500 r 
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/ min for 15 minutes. Column was composed of column: 

Zorbaxclips XDB-C-18, 3µm particle size (50 x 4.6 mm 

Mobile phase: water: methanol: acetonitrile (50:40:10) 

gradient program from 0% B to 100% B for 8 minutes 
Detection UV set at 280 nm. Temperature: ambient Flow rate: 

l ml / ml Sample Injection volume: 20μl was calculated 

concentration of phenolic material in the sample according to 

the following equation: Conc. of Sample Mg / m = (Area of 

sample) / (Area of standard) × conc.of standard × dilution 

factor.  

D. Determination of total flavonoid contents   

Followed by  [5] to determination total flavonoid in extracts. 

Solved 1 gm extract in 1.5 ethanol ( 95% ) with AICI3.6H2O 

(2%) , the absorbance at 367 nm was analyzed with a 

spectrophotometer and the flavonoid content was calculated 

based on concentrations analyzed relationship between con. of 

acid and absorption.  

E. Total Antioxidative assay 

by thiocyanate method, Different amounts of samples 

dissolved in 100 [A of chloroform were put736 into a solution 

of linoleic acid 0.13 ml, 10 ml ethanol( 99.5 %),  and 10 ml 

phosphate buffer PH = 7 (0.05 M), the total volume was 

adjusted to 25 ml with distilled water. The mixed solution in a 

conical flask was kept in a constant temperature oven at 40°C. 

At intervals during incubation, using thiocyanate by added this 

above solution to ethanol 9.7 ml |(75%) , thiocyanate 

ammonium 0.1 ml (30%) and after 3 min added Fe3 Cl2 0.1 ml 
( 20µM) that prepared in HCL (3.5%)  as a coloring reagent 

and the absorbance at 500 nm.  the colored solution was 

measured with percentage of inhabitation of peroxidase of 

linoleic acid according to equation: Antioxidative activity % =  

1- ( A sample / A control) x 100. 

Where AControl  is  the  absorbance  of  the control, and ASa

mple  is  the  absorbance in the presence  of  the sample  of aqu

eous and alcoholic extracts. The outcome data compared with 

BHT and E vitamin were used as standard  

F. Reducing power  

The reducing power was determined according to the 

method of [14]. Each extract in ethanol (2.5 ml) was mixed 

with 2.5 ml of 200 mM sodium phosphate buffer (pH 6.6, and 

2.5 ml of 1% potassium ferricyanide, and the mixture was 

incubated in water bath for 20 min at 50 °C. After incubation, 

2.5 ml of 10% trichloroacetic acid (w/v) were added; the 

mixture was centrifuged at 3000 rpm for 10 min. The upper 
layer (2.5 ml) was mixed with 2.5 ml of distilled water and 0.5 

ml of 0.1% ferric chloride, and the absorbance was measured 

at 700 nm against a blank in spectrophotometer. The reducing 

power percentage was measured via equation: reducing power 

% = 100- ( A sample / A control ) x 100., the outcome data 

compared with BHT and Ascorbic acid were used as standard 

andphosphate buffer as blank solution. The absorbance of the f

inal reaction mixture Increased absorbance of the reaction mixt

ure indicates stronger reducing power. The outcome data 

compared with BHT and Ascorbic acid were used as standard  

G. H2O2 scavenging activity 

H2O2 scavenging ability of aqueous and alcoholic extracts of

 Citrus species was determined according to the method of 

[15].as reported [16] A solution of H2O2 (40mM) was prepared 

in phosphate buffer  (pH  7.4). The alcoholic extract at 

the 30µg/mL concentration in 3.4mL phosphate buffer were ad

ded to H2O2 solution  (0.6mL,  40mM).  The absorbance value    
of the reaction mixture was recorded at  230 nm. Blank     

solution was containing the phosphate buffer without H2O2.  

The percentage  of  H2O2  scavenging  of  alcoholic  extract  

and  standard  compounds were calculated using the formula: [

(AControl- ASample) /AControl] × 100. The outcome data 

compared with Rutine and Ascorbic acid were used as standard  

H. Measurement of ferrous ion chelating activity 

 The abilities of  iron-chelating of the Citrus extracts and 

standards was estimated by the method of [17] as [18] with 

minor changes. Four dilutions in (DMSO) Dimethyl 

sulfoxide  (CH3)2SO. (20 mg/mL, 10 mg/mL, 5 mg/mL and 2.5 

mg/mL) were prepared from the dried extracts. Briefly, 0.05 

mL of each dilution was added to a 2.7 mL TRIS buffer 

(pH=7.4). Thereafter, 0.05 mL of 2 mM FeCl2 were added and 

vortexed for 15 sec. At 30 sec, the reaction was initiated by the 

addition of 5 mM ferrozine (0.2 mL), the mixture was shaken 

at vortex for 10 sec. After 1 min beyond addition of FeCl2 
solution, absorbance of the solution was measured 

spectrophotometrically at 562 nm. The ability of extracts to 

chelate ferrous ion was calculated relative to the control 

(consisting of TRIS buffer, iron and ferrozine only) using the 

formula: chelating activity (%) = 100 x [(A Control x A 

Sample)/A Control], the outcome data compared with Citric 

acid and EDTA were used as standard. 

III. RESULTS AND DISCUSSION 

  A. Determination of total phenols   

  Figure 1 shown the total phenols of the different cultivar 

citrus seeds and leaves extracts of their concentrations of 

phenols, in general the phenols in seeds were higher  more 

than leaves, particularity seeds and leaves of grapefruit in 

maximum range of phenols were ( 373.2, 292.1 GAE/ g dw), 

while relatively equal percentage of phenols in seeds and 

leaves of sour orange were (262.7, 242.8 GAE/ g dw), and 

mandarin were( 123.6, 122.5 GAE/ g dw). According to [19], 

the total polyphenols ranges between 36.9 and 75.9 mg GAE/ 

g dw) of eight different citrus fruit, while in white grapefruit 

and his hybrid, the phenolic content are 63.0 and 69.6 (mg 
gallic acid equivalent /g dw) [20]). Phenols in our result of in 

citrus species were much higher than that of Algerian date 

[21], our results agree with [22] that they studded mandarin 

cultivars.  As far as we know, there is no such investigation of 

these citrus species in Iraq. The difference  among these 

species back up to several factors such as the genetic 

differences amongst different taxa, the tissue analyzed, as well 

as the geographical origin and the clones [23], maturation 

stages [24], extraction time, temperature and solvent [25] plant 

height [26], and vegetative rootstocks [27] could influence the 

phenolic content. 
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Fig 1 total phenols content in extract seeds and leaves citrus species 

B. Determination of total flavonoid contents 

 Sour orange was recorded maximum range of total 

flavonoid contents in its seeds extract was( 371.3 mg/100g dw) 

compering with other four species, while graduate the seeds 

extract of mandarin, orange, lemon, and grapefruit in total 

flavonoids contents were ( 156.7, 151.0, 126.2, 125.1 mg/100g 

dw). Despite the extract leaves of sour orange not has so 
different with other species, but it had the highest levels was( 

123.5 mg/ 100 g dw), while grapefruit  had the lowest ( 85.3 

mg/100 g dw) respectively.as figure 2 shows.  [19] referred 

that flavonoid content in different studied citrus fruits ranges 

from 8.41 to 21.6 mg Rutin Equivalent/ g dw, whereas the 

content of total flavonoids in peeled hybrids (mg Catechin 

equivalent/100 g fresh weight) in white grapefruits are 47.12 ± 

4.1 and 37.7 ± 3.2 [20]. In this study, the total flavonoid levels 

were within the range of [19] study, citrus flavonoid 

composition appears based on their genetic origin, the age of 

leaves, time of collection, and the different parts of the used 
fruit (peel, and edible parts) [28]. The presence and/or not of 

flavonoids in seeds can be affected by the fruit development 

stage [29]-[30]. Furthermore, [31] reported that naringin 

content of grapefruit juice from the same trees fluctuates 

during a season and varies considerably between crop years. 

The difference  between phenol s and flavanoids was found 

Because of the diversity and complexity of the natural 

mixtures of phenolic compounds, measuring methods are using 

for determination, occurrence of other compounds in the 

sample, The amount of phenols was also dependent on the 

extraction solvent, Characterize every compound and elucidate 

its structure, the utilization of the molecule in the complex 
phytochemical factory of the plant. etc. [32]-[33]  

 

 
Fig 2 total flavonoids content in extract seeds and leaves citrus 

species 

C. Total Antioxidative assay 

 Reached maximum with percentage of inhabitation of 

peroxidase of linoleic acid was shown to be the most active 

orange seeds was ( 70.5 mg/ml) with concentration 120 mg/ml, 

followed by the sour orange  leaves and orange leaves were( 

66.7, 65.3 mg/ml), while lemon seeds (35.1 mg/ml) clearly 

showed a lower range, as figure 3 indicated all species under 

study were appeared antioxidant activity lower than BHT, and 

E vitamin. Raised the percentage of inhabitation of peroxidase 
of linoleic acid with increased the concentration. The author 

suggest there are another compounds effect on the antioxidant 

activity [20]-[24]- [34]-[35]- [36]-[37]. However, not only the 

qualitative characterization of different constituents was 

important but also the knowledge of their amounts was so 

important. Thus, the action of the different compounds, which 

might comprise synergic and antagonist effects, present in the 

citrus seeds and leaves extract result in the total antioxidant 

activity. 

 
Fig 3 antioxidant activity in extract seeds and leaves citrus species 

D. Reducing power 

Figure 2 shows the reducing power of the different citrus 

species alcohols extracts. The reducing power of the extracts 
increased with their concentrations in the medium. The values 

of absorbance at 700 nm for the seeds and leaves revealed that 

all samples had a capacity to reduce iron (III) and had electron 

donor properties for neutralizing free radicals by forming 

stable products [22]. The present work has been done to the 

reducing reaction is to terminate the radical chain reactions 

that may otherwise be very damaging [38],  In this assay the 

reducing power of the citrus species extracts had lemon seeds 

extract compete with vitamin E was ( 220.2%), followed by 

orange seeds and lemon leaves extract were ( 175.3, 175 %) 

but grapefruit had minimum rang was ( 50.5%). An increase in 
absorbance of the reaction mixture would indicate an increase 

in reducing capacity  [39]-[40]. The yellow color of the test 

solution changes to various shades of green and blue 

depending on the reducing power of each compound  [41]-

[42]. Many studies focused on the relationship between 

reducing power values the antioxidant activity of the phenolic 

compounds, as[43]-[44]-[45]. The results showed that 

omission of chloroform fraction reports could lead to a 

significant correlations between antioxidant activities, phenolic 

and flavonoid contents in polar and semi-polar fractions [46]. 
 

 
Fig 4 reducing power in extract seeds and leaves citrus species 
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E. H2O2 scavenging activity   

Antioxidant compounds present in the extracts/standard can 

donate electrons  to  H2O2  and  converted to  H2O.   Extracts 

of  Citrus spices showed  promising  antioxidant  activity  95.1, 

92.1, 78.1, 60.4, 35.3 % for seeds alcoholic to grapefruit, 

orange, lemon, sour orange, and mandarin) while the leaves  

extract were 80 % for orange and grapefruit, followed by 78.2 

% in lemon, 76.3% in sour orange, and was the minimum 

presents in mandarin was 50.1% . 

Reference  standard  yielded  79.1 % , and 77.5 
%H2O2  scavenging activity (Hydrogen  peroxide  inactivates  

a  few  enzymes  directly,  usually  by oxidation of essential thi

ol group (‐SH). responsible  for  various  toxic  effects 

can cross membranes and reacts with  Fe2+  and  Cu2+  ions  to

 form hydroxy radical.  

Antioxidant compounds react with  H2O2  and converted  into  

H2O. Quantitative phytochemical indicated  that  the  plant  co

ntains  significant  amounts  of  phenolic compounds  were  res

ponsible for antioxidant andfree radical scavenging effect of pl

ant material[47]. 
 

 
Fig 5 H2O2 scavenging activity in extract seeds and leaves citrus 

species 

F. The chelating of Fe2+ 

The presence of chelating of Fe+2 in the figure 6. 

Measurement of color reduction, therefore, allows the 
estimation of the chelating activity of the coexisting cheater. 

All extracts showed a variety of  increasing activity, grapefruit 

seeds approach with lemon seeds were ( 70.8, and 68.7 % ) at 

5 conc. mg/ml,  while clearly the orange leaves was had 

minimum range was( 23.5%) mg/ml. The transition metal ion, 

Fe2+ possess the ability to move single electrons by virtue of 

which it can allow the formation and propagation of many 

radical reactions, even starting with relatively non-reactive 

radicals [48].   

 
Fig 6 The chelating of Fe2+in extract seeds and leaves citrus species 

 
 

 

IV.  CONCLUSION      

 The  results  on  the  basis  it is  concluded  that  the  extracts 

of seeds and leaves o Citrus contain high quantities of  

phenolic compounds, which exhibit antioxidant and  free  radic

al  scavenging  activity, total flavonoides, Antioxidant 

activities, Reducing power, chelating  Fe+2ions,  and 

scavenging hydrogen peroxide practically   in seeds. all these 

constituents helps  extracts  of Citrus to be as effectiveness 

natural antioxidants as leaves and seeds to have a role in the 

food manufacturing. 

 ACKNOWLEDGEMENT 

The authors are  thankful  to  the management of  ibn 
alhathim , college of pure sciences , Baghdad university for 

providing laboratory facilities to carryout the research work..   

 REFERENCES 

[1]  L. A. Carina, W. L. Ingrid, C.D. Isabelle, V. S. L.Tonia, S. O. Adeliana, 

R. A. M. Maria, L. L.Edda, and P. S. Mauricio, “Biological activity of 

proteins from pulps of tropical fruits”, Food Chem., vol.  85, pp. 107-

110. 2004. 

http://dx.doi.org/10.1016/j.foodchem.2003.06.010 

[2] Z. Zhongkai, K. Robards, S. Helliwell, and S. Blanchard, “The 

distribution of phenolis acids in rice”. Food Chem., vol. 87, pp. 401-406. 

2004. 

http://dx.doi.org/10.1016/j.foodchem.2003.12.015 

[3]  N. C. Cook, and C. Samman, “Flavonides-chemistry, metabolism,cardio 

protective effect and dietary sources”. J. Nutr. Biochem., pp.75:66-76. 

1996. 

[4]  J. L.Mau, P. N. Huang, S. J. Huang,  and C.C. Chen,  “Antioxidant 

properties of methanolic extracts from two kinds of Antrodia camphorate 

mycelia”. Food Chem., pp. 86: 25-31. 2004. 

[5]  D. Huang, C. Lin, H. Chen, and Y.H. Lin, “Antioxidant and 

antiproliferative   activities of sweet potato (Ipomoea batata L.)  Lam 

(Tainong 57) constituents”. Bot. Bull.Acad. Sin. 2004.  45: 179-186. 

[6] J. Pokorny, and J. Korczak, “Preparation of natural antioxidant In: 

Pokorny, J. Yanishlieva, N., Gordon, M, editors. “Antioxidants in food: 

Practical application. Cambridge England: Wood head publishing 

Limited” , pp.41-311. 2001. 

[7]  M. Namiki, “Antioxidants and ant mutagens in food”. Crit. Rev. vol. 29, 

pp. 273- 300. 1990. 

[8]  Y.Cai, Z. Luo, Q. Sun, M. and H.Corke, “Antioxidant activity and 

phenolic compounds of 112 traditional Chinese medicinal plants 

associated with anticancer”. Life Sci., vol. 74, pp. 2157-2184. 2004. 

http://dx.doi.org/10.1016/j.lfs.2003.09.047 

[9] J.Wang, X.Yuon, B.Sun, Y.Tian, and Y.Cao, “Scavenging activity of 

enzymatic hydrolysates from wheat bran”. Food Technol. Biotechenol., 

vol. 47, pp. 39-46. 2009. 

[10]  A. K.,AL-anbari, T. A.alkhesraji ,A. al-Mashhadani , H. Aljewari, 

“Determination of some chemical compounds in Citrus species in Iraq”. 

International Journal of Advanced Research., Vol. 1, no. 7, pp. 555-562. 

. 2013. ISSN NO 2320-5407 

[11]  Gülçin, Oktay, M.; Kireci, Ö and Küfrevioglu, “Screening of antioxidant 

and antimicrobial activities of anise. (Pimpinella anisum L.) seed 

extracts”. Food Chem., vol. 83, pp. 371-382. 2004. 

[12] J.B. Harborne, “Phytochemical methods a guide to modern techniques of 

plant analysis” .London. new York, Chapman &Hall. .pp. 278, 1973. 

[13]  K.DA. Al-jibouri, “Comparative systematic study of taxa of genus 

NepetaL. in Iraq”. Collage of science.Ph.D. Thesis university of Baghdad 

. 2010. 

[14]  M. Oyaizu, “Studies on Products of browning reaction: Ant oxidative 

activities of Products of browning reaction prepared from glucosamine”. 

Japans J. Nut., vol. 44, pp. 307-315. 1986. 

http://dx.doi.org/10.5264/eiyogakuzashi.44.307 

[15] EM.Ali , NS.Fazel , andNS.Mohammed,” Antioxidant activity of leaves  

and  inflorescence  of Eryngiumcaucasicum  at  flowering  stage”. Pharm

acognosy Research. Vol. 1, no. 6, pp. 435‐439. 2009.   

[16] S., Rajan,  S. Mahalakshmi1, V. Deepa1, K. Sathya, S. Shajitha, and T. 

Thirunalasundari, “Antioxidant potentials of punica granatum fruit rind 

International Conference on Advances in Agricultural, Biological & Environmental Sciences (AABES-2015) July 22-23, 2015 London(UK)

http://dx.doi.org/10.15242/IICBE.C0715026 96

http://dx.doi.org/10.1016/j.foodchem.2003.06.010
http://dx.doi.org/10.1016/j.foodchem.2003.06.010
http://dx.doi.org/10.1016/j.foodchem.2003.06.010
http://dx.doi.org/10.1016/j.foodchem.2003.06.010
http://dx.doi.org/10.1016/j.foodchem.2003.06.010
http://dx.doi.org/10.1016/j.foodchem.2003.12.015
http://dx.doi.org/10.1016/j.foodchem.2003.12.015
http://dx.doi.org/10.1016/j.foodchem.2003.12.015
http://dx.doi.org/10.1016/j.foodchem.2003.12.015
http://dx.doi.org/10.1016/j.lfs.2003.09.047
http://dx.doi.org/10.1016/j.lfs.2003.09.047
http://dx.doi.org/10.1016/j.lfs.2003.09.047
http://dx.doi.org/10.1016/j.lfs.2003.09.047
http://dx.doi.org/10.5264/eiyogakuzashi.44.307
http://dx.doi.org/10.5264/eiyogakuzashi.44.307
http://dx.doi.org/10.5264/eiyogakuzashi.44.307
http://dx.doi.org/10.5264/eiyogakuzashi.44.307


extracts”. International Journal of Pharmacy and Pharmaceutical 

Sciences. Vol. 3,no. 3, 2011.ISSN- 0975-1491.  

[17] TCP. Dinis, VMC. Madeira, MLM. “ Almeida  Action of phenolic 

derivates (acetoaminophen, salycilate and 5  aminosalycilate) as 

inhibitors of membrane lipid peroxidation and as peroxyl radical 

scavengers”. Arch. Biochem. Biophys. Vlo.315, pp. 161-169. 1994. 

http://dx.doi.org/10.1006/abbi.1994.1485 

[18]  A. Robu, A. Aprotosoaie, A. Miron, O. Cioanc, and U. Stănescu. “In 

vitro antioxidant activity of Ethanolic extracts from some Lavandula 

species cultivated in Romania”. FARMACIA, Vol. 60, no. 3. 394-400. 

2012. 

[19] YC. Wang, YC. Chuang, Ku YH. “Quantitation of bioactive compounds 

in citrus fruits cultivated in Taiwan”. Food Chem. Vol.102, pp.1163-

1171. 2006. 

http://dx.doi.org/10.1016/j.foodchem.2006.06.057 

[20] S. Gorinstein, Z. Zachwieja, E. Katrich, E .Pawelzik, R. Haruenkit, S. 

Trakhtenberg, and O. Martin-Belloso “Comparison of the contents of the 

main antioxidant compounds and the antioxidant activity of white 

grapefruit and his new hybrid”. Lebensm.-Wiss. u.-Technol. Vol. 37, pp. 

337-343. 2004. 

[21] A. Mansouri, G. Embarek, E. Kokkalou, and P. Kefalas “Phenolic profile 

and antioxidant activity of the Algerian ripe date palm fruit (Phoenix 

dactylifera)”. Food Chem. Vol. 89, pp. 411-420. 2005. 

http://dx.doi.org/10.1016/j.foodchem.2004.02.051 

[22] H. Boudries, K. Madani, N. Touati, S. Souagui, S. Medouni and M. 

Chibane, “Pulp antioxidant activities, mineral contents and juice 

nutritional properties of Algerian Clementine Cultivars and Mandarin”. 

AJB. vol. 11, no. 18, pp.  4258-42672012., DOI: 10.5897/AJB11.2943 

ISSN 1684–5315. 

http://dx.doi.org/10.5897/AJB11.2943  

[23] É. Stefanovits-Bányai, MH. Tulok, A. Hegedûs, C. Renner, IS. Varga,” 

Antioxidant effect of various rosemary (Rosmarinus officinalis L.) 

clones”. Acta Biol. Szegediensis. Vol. 47, pp.  111-113. 2003. 

[24] KM. Yoo, KW. Lee, and Park, .Lee, “Hwang Variation in major 

antioxidants and total antioxidant activity of Yuzu (Citrus Junos Sieb ex 

Tanaka) during maturation and between cultivars”. J. Agric. Food Chem. 

Vol. 52, pp.  5907-5913. 2004. 

http://dx.doi.org/10.1021/jf0498158 

[25] BB. Li, B. Smith, and  MM. Hossain, “ Extraction of phenolics from 

citrus peels. I. Solvent extraction method”. Sep. Purif. Technol. Vol. 48, 

pp. 182-188.  2006. 

http://dx.doi.org/10.1016/j.seppur.2005.07.005 

[26] Z. Lisiewska, W. Kmiecik, and  A. Korus, “Content of vitamin c, 

carotenoids, chlorophylls and polyphenols in green parts of drill (Anthum 

Graveolens L) depending on plant height”. J. Food Compost. Anal. Vol. 

19, pp. 134-140. 2006. 

http://dx.doi.org/10.1016/j.jfca.2005.04.009 

[27] L. Jakobek, M. Seruga, S. Voca, Z. Sindrak, and  N Dobricevic, 

“Flavonol and phenolic acid composition of sweet cherries (cv. Lapins) 

produced on six different vegetative rootstocks”. Sci. Hortic. Vol.123, 

pp. 23- 28. 2009. 

http://dx.doi.org/10.1016/j.scienta.2009.07.012 

[28] Y. Lu, C. Zhang, P. Bucheli, and D. Wei, “Citrus Flavonoids in Fruit and 

Traditional Chinese Medicinal Food Ingredients in China”. Plant Food 

Hum. Nutr. Vol. 61, pp. 57-65. 2006. 

http://dx.doi.org/10.1007/s11130-006-0014-8 

[29] J. Castillo, O. Benavente, and JA Del. Rio,  “Hesperetin 7-Oglucoside 

and prunin in Citrus species (C. aurantium and C. paradisi). A study of 

their quantitative distribution in immature fruits and as immediate 

precursors of neohesperidin and naringin in Citrus aurantium”. J. Agric. 

Food Chem. Vol. 41, pp. 1920-1924. 1993. 

http://dx.doi.org/10.1021/jf00035a021 

[30] A. Ortuno, D. Garcıa-Puig, MD. Fuster, ML. Perez, F. Sabater, I. Porras, 

A. Garcia-Lidon,  and JA. Del Rio, “Flavanone and nootkatone levels in 

different varieties of grapefruit and pummelo”. J. Agric. Food Chem. 

Vol. 43, pp. 1-5. 1995. 

http://dx.doi.org/10.1021/jf00049a001 

[31] J. Vanamala, L. Reddivari, KS. Yoo, LM. Pike,  and BS. Patil, 

“Variation in the content of bioactive flavonoids in different brands of 

orange and grapefruit juices”. J. Food Compost. Anal. Vol. 19, pp. 157-

166. 2006. 

http://dx.doi.org/10.1016/j.jfca.2005.06.002 

[32] X. Wu, G. R. Beecher, , J. M. Holden, D. B. Haytowitz, , S. E. Gebhardt, 

and R. L. Prior, “Lipophilic and hydrophilic antioxidant capacities of 

common foods in the United States”. Journal of the Agricultural and 

Food Chemistry, vol. 52, pp. 4026–4037. 2004. 

http://dx.doi.org/10.1021/jf049696w 

[33]  B. Nickavar, and F. A. Abolhsani, “Screening of Antioxidant properties 

of seven umbellferae fruits from Iran”. Pak. J. pharm. Sci., vol.  22, pp. 

30-35. 2009. 

[34] M. G. Alonso, S. P. Teresa, C. S. Buelga, and J. C. Rivas Gomzalo, 

“Evaluation of the antioxidant properties of fruits”. Food Chem., vol. 84, 

pp. 13-18. 2004. 

http://dx.doi.org/10.1016/S0308-8146(03)00160-2 

[35] PT. Gardner, TAC. White, DB. McPhail, and GG. Duthie, “The relative 

contributions of vitamin C, carotenoids and phenolics to the antioxidant 

potential of fruit juices”. Food Chem. Vol. 68, pp. 471-474. 2000. 

http://dx.doi.org/10.1016/S0308-8146(99)00225-3 

[36] GK. Jayaprakasha,  and BS. Patil, “In vitro evaluation of the antioxidant 

activities in fruit extracts from citron and blood orange”. Food Chem. 

Vol. 101, pp. 410-418. 2007. 

http://dx.doi.org/10.1016/j.foodchem.2005.12.038 

[37] DC. Abeysinghe, X. Li, CD. Sun, W S. Zhang, CH Zhou,  and KS. Chen, 

“Bioactive compounds and antioxidant capacities in different edible 

tissues of citrus fruit of four species”. Food Chem. Vol. 104, pp.  1338-

1344. 2007. 

http://dx.doi.org/10.1016/j.foodchem.2007.01.047 

[38] HS. Tohma, and I. Gülçin, “Antioxidant and radical scavenging activity 

of aerial parts and roots of Turkish liquorice (Glycyrrhiza glabra L.)”. 

Int. J. Food Prop. Vol. 13, pp.  657-671. 2010. 

http://dx.doi.org/10.1080/10942911003773916 

[39] SMR.  Ribeiro,  LCA. Barbosa, JH. Queiroz, M. Knodler, and A. 

Schieber, “Phenolic compounds and antioxidant capacity of Brazilian 

mango (Mangifera indica L.) varieties”. Food Chem.vol. 110, pp.  620-

626. 2008. 

http://dx.doi.org/10.1016/j.foodchem.2008.02.067 

[40] I. Gülçin, “Antioxidant properties of resveratrol: A structure-activity 

insight. Innov”. Food Sci. Emerg. Technol. Vol. 11, pp.  210-218. 2010. 

http://dx.doi.org/10.1016/j.ifset.2009.07.002 

[41] AA. Soares, CGM. De Souza, FM. Daniel, GP. Ferrari, SMG. Da Costa, 

and RM. Peralta, “Antioxidant activity and total phenolic content of 

Agaricus Brasiliensis (agaricus blzei Murril) in two stages of maturity”. 

Food Chem. Vol. 112, pp.  775-781. 2009. 

http://dx.doi.org/10.1016/j.foodchem.2008.05.117 

[42] O. K. Chun, D. Kim, N. Smith, D. Schroecter, J. Han, and C. Y. Lee, 

“Daily consumption of phenolics and total antioxidant capacity from 

fruit and vegetables in the American diet”. J. Sci. Food Agric., vol. 85, 

pp.  1715-1724. 2005. 

http://dx.doi.org/10.1002/jsfa.2176 

[43] C. Rice-Evans, NJ. Miller, and G. “Paganga, Structure-antioxidant 

activity relationship of flavonoids and phenolic acids. Free Radica”. Biol. 

Med. Vol. 20, pp.  933-956. 1996. 

[44] KE. Heim, AR. Tagliaferro, DJ. Bobilya, “Flavonoid antioxidants: 

chemistry, metabolism and structure-activity relationships”. J. Nutr. 

Biochem. Vol. 13, pp.  572-584. 2002. 

http://dx.doi.org/10.1016/S0955-2863(02)00208-5 

[45] DD. Majo, M. Giammanco, ML. Guardia, E. Tripoli, S. Giammanco, and  

E. Finotti, “Flavanones in Citrus fruit: Structure–antioxidant activity 

relationships”. Food Res. Int. vol. 38, pp. 1161-1166. 2005. 

http://dx.doi.org/10.1016/j.foodres.2005.05.001 

[46] J. Samineh, A. Moradi, A. Salaritabar, A. Hadjiakhoondi and M. 

Khanavi, “Determination of Total Phenolic and Flavonoid Contents of 

Leonurus cardiaca L. in Compare with Antioxidant Activity”. Research 

Journal of Biological Sciences, Vol. 5, no.  7, pp.  484-487.  2010, DOI: 

10.3923/rjbsci.2010.484.487. 

http://dx.doi.org/10.3923/rjbsci.2010.484.487  

[47] B. Hazra  ,  S. Biswas ,  N. Mandal , 

“Antioxidant  and  free  radical scavenging activity of Spondias 

pinnata”. BMC Comple and Alter  

              Med , vol. 8, pp. 63; 1‐10. 2008. 

[48] AM.  Aboul-Enein, FK. El Baz, GS. El-Baroty, AM .Youssef, HH. Abd 

El-Baky, “Antioxidant activity of algal extracts on lipid peroxidation”.J. 

Med. Sci. 3: 87-98. 2003. 

http://dx.doi.org/10.3923/jms.2003.87.98 

 

International Conference on Advances in Agricultural, Biological & Environmental Sciences (AABES-2015) July 22-23, 2015 London(UK)

http://dx.doi.org/10.15242/IICBE.C0715026 97

http://dx.doi.org/10.1006/abbi.1994.1485
http://dx.doi.org/10.1006/abbi.1994.1485
http://dx.doi.org/10.1006/abbi.1994.1485
http://dx.doi.org/10.1006/abbi.1994.1485
http://dx.doi.org/10.1006/abbi.1994.1485
http://dx.doi.org/10.1016/j.foodchem.2006.06.057
http://dx.doi.org/10.1016/j.foodchem.2006.06.057
http://dx.doi.org/10.1016/j.foodchem.2006.06.057
http://dx.doi.org/10.1016/j.foodchem.2006.06.057
http://dx.doi.org/10.1016/j.foodchem.2004.02.051
http://dx.doi.org/10.1016/j.foodchem.2004.02.051
http://dx.doi.org/10.1016/j.foodchem.2004.02.051
http://dx.doi.org/10.1016/j.foodchem.2004.02.051
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.5897/AJB11.2943
http://dx.doi.org/10.1021/jf0498158
http://dx.doi.org/10.1021/jf0498158
http://dx.doi.org/10.1021/jf0498158
http://dx.doi.org/10.1021/jf0498158
http://dx.doi.org/10.1021/jf0498158
http://dx.doi.org/10.1016/j.seppur.2005.07.005
http://dx.doi.org/10.1016/j.seppur.2005.07.005
http://dx.doi.org/10.1016/j.seppur.2005.07.005
http://dx.doi.org/10.1016/j.seppur.2005.07.005
http://dx.doi.org/10.1016/j.jfca.2005.04.009
http://dx.doi.org/10.1016/j.jfca.2005.04.009
http://dx.doi.org/10.1016/j.jfca.2005.04.009
http://dx.doi.org/10.1016/j.jfca.2005.04.009
http://dx.doi.org/10.1016/j.jfca.2005.04.009
http://dx.doi.org/10.1016/j.scienta.2009.07.012
http://dx.doi.org/10.1016/j.scienta.2009.07.012
http://dx.doi.org/10.1016/j.scienta.2009.07.012
http://dx.doi.org/10.1016/j.scienta.2009.07.012
http://dx.doi.org/10.1016/j.scienta.2009.07.012
http://dx.doi.org/10.1007/s11130-006-0014-8
http://dx.doi.org/10.1007/s11130-006-0014-8
http://dx.doi.org/10.1007/s11130-006-0014-8
http://dx.doi.org/10.1007/s11130-006-0014-8
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00035a021
http://dx.doi.org/10.1021/jf00049a001
http://dx.doi.org/10.1021/jf00049a001
http://dx.doi.org/10.1021/jf00049a001
http://dx.doi.org/10.1021/jf00049a001
http://dx.doi.org/10.1021/jf00049a001
http://dx.doi.org/10.1016/j.jfca.2005.06.002
http://dx.doi.org/10.1016/j.jfca.2005.06.002
http://dx.doi.org/10.1016/j.jfca.2005.06.002
http://dx.doi.org/10.1016/j.jfca.2005.06.002
http://dx.doi.org/10.1016/j.jfca.2005.06.002
http://dx.doi.org/10.1021/jf049696w
http://dx.doi.org/10.1021/jf049696w
http://dx.doi.org/10.1021/jf049696w
http://dx.doi.org/10.1021/jf049696w
http://dx.doi.org/10.1021/jf049696w
http://dx.doi.org/10.1016/S0308-8146(03)00160-2
http://dx.doi.org/10.1016/S0308-8146(03)00160-2
http://dx.doi.org/10.1016/S0308-8146(03)00160-2
http://dx.doi.org/10.1016/S0308-8146(03)00160-2
http://dx.doi.org/10.1016/S0308-8146(99)00225-3
http://dx.doi.org/10.1016/S0308-8146(99)00225-3
http://dx.doi.org/10.1016/S0308-8146(99)00225-3
http://dx.doi.org/10.1016/S0308-8146(99)00225-3
http://dx.doi.org/10.1016/j.foodchem.2005.12.038
http://dx.doi.org/10.1016/j.foodchem.2005.12.038
http://dx.doi.org/10.1016/j.foodchem.2005.12.038
http://dx.doi.org/10.1016/j.foodchem.2005.12.038
http://dx.doi.org/10.1016/j.foodchem.2007.01.047
http://dx.doi.org/10.1016/j.foodchem.2007.01.047
http://dx.doi.org/10.1016/j.foodchem.2007.01.047
http://dx.doi.org/10.1016/j.foodchem.2007.01.047
http://dx.doi.org/10.1016/j.foodchem.2007.01.047
http://dx.doi.org/10.1080/10942911003773916
http://dx.doi.org/10.1080/10942911003773916
http://dx.doi.org/10.1080/10942911003773916
http://dx.doi.org/10.1080/10942911003773916
http://dx.doi.org/10.1016/j.foodchem.2008.02.067
http://dx.doi.org/10.1016/j.foodchem.2008.02.067
http://dx.doi.org/10.1016/j.foodchem.2008.02.067
http://dx.doi.org/10.1016/j.foodchem.2008.02.067
http://dx.doi.org/10.1016/j.foodchem.2008.02.067
http://dx.doi.org/10.1016/j.ifset.2009.07.002
http://dx.doi.org/10.1016/j.ifset.2009.07.002
http://dx.doi.org/10.1016/j.ifset.2009.07.002
http://dx.doi.org/10.1016/j.foodchem.2008.05.117
http://dx.doi.org/10.1016/j.foodchem.2008.05.117
http://dx.doi.org/10.1016/j.foodchem.2008.05.117
http://dx.doi.org/10.1016/j.foodchem.2008.05.117
http://dx.doi.org/10.1016/j.foodchem.2008.05.117
http://dx.doi.org/10.1002/jsfa.2176
http://dx.doi.org/10.1002/jsfa.2176
http://dx.doi.org/10.1002/jsfa.2176
http://dx.doi.org/10.1002/jsfa.2176
http://dx.doi.org/10.1002/jsfa.2176
http://dx.doi.org/10.1016/S0955-2863(02)00208-5
http://dx.doi.org/10.1016/S0955-2863(02)00208-5
http://dx.doi.org/10.1016/S0955-2863(02)00208-5
http://dx.doi.org/10.1016/S0955-2863(02)00208-5
http://dx.doi.org/10.1016/j.foodres.2005.05.001
http://dx.doi.org/10.1016/j.foodres.2005.05.001
http://dx.doi.org/10.1016/j.foodres.2005.05.001
http://dx.doi.org/10.1016/j.foodres.2005.05.001
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/rjbsci.2010.484.487
http://dx.doi.org/10.3923/jms.2003.87.98
http://dx.doi.org/10.3923/jms.2003.87.98
http://dx.doi.org/10.3923/jms.2003.87.98
http://dx.doi.org/10.3923/jms.2003.87.98



