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ABSTRACT: Total phenol contents of O.vulgare were found between 54.23 mg GAE/g (U4) and 

124.55 mg GAE/g (U2), respectively. While total phenol contents of O.minutiflorum change between 

49.50 mg GAE/g (U5) and 126.92 mg GAE/g (S3), total flavonol contents were found between 

623.87 mg RE/g (U5) and 854.53 mg RE/g (U2). Antioxidant capacity ranged from 42.31 mg AAE/g 

(U5) to 103.04 mg AAE/g (S3). Total phenol contents of O. majorana changed between 51.86 mg 

GAE/g (S3) and 125,23 mg GAE/g (S2). Antiradical activity and antioxidant capacity values were found 

between 695.85 IC50= mg/mL (U5) and 1217.51 IC50= mg/mL S3 and 55.43 mg AAE/g (S3) to  

110.90 mg AAE/g (U5), respectively. 
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INTRODUCTION 

Phenolics, denominated as phenolic acids and 

phenylpropanoids, are derived from two nonphenolic 

molecules, benzoic and cinnamic acids, respectively.  

The antioxidant capacity of some herbs used in dietology 

practice was determined by the DPPH free radical 

method, which was calibrated with ascorbic acid [1-3]. 

Proestos et al. [4]  have identified 0.34 ve 0.22 mg /100g 

dry ferulik acid sample and catechin. With GC-MS, (+)-

catechin, cafeic acid, hydroxycafeic acid, p-

hydroxyphenyl propiyonic acid, and hydroxytyrosol  

are found respectively as % 88.9, %61.7, % 55.2, % 41.3 

and % 36.8. Total antioxidant capacity of plant material 

depends not only on the content and composition of 

phenolics but also on the contents of other antioxidants,  

 

 

 

for example ascorbic acid [2,3]. The aim of the present 

work was to study the total phenol, flavonol amounts, 

antioxidant capacity and antiradical activity of Oreganum 

species growing in Turkey. 

 

EXPERIMENTAL SECTION 

Materials 

Plant materials [Origanum vulgare L. subsp. hirtum 

(Link) Ietsw. (İstanbul thyme), Origanum minutiflorum 

O. Schwarz et P.H. Davis (Sütçüler thyme), Origanum 

majorana L. (Alanya thyem and White thyme) and 

Origanum syriacum var. bevanii (Holmes) Ietswaart 

(Suriye thyme and İsrail thyme)] are medicinal plants 

growing endemically in Turkey.  
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Methods 

Soxhlet and ultrasonic water bath extraction 

About 10g of ground plant samples are weighed  

and solvent solutions and samples were extracted with 

Soxhlet apparatus for 5h and ultrasonic water bath device 

(2 h) and then obtained extracts are filtered by using filter 

paper. Removal of solvent and water was carried out  

with a rotary evaporator (40 °C+ Vacuum).  

 

Determination of total phenolic and flavonol amounts 

antiradical activity and antioxidant capacity 

Total phenolic amount of extracted spice and tea plant 

species were made according to Singleton and Rossi [5] 

by using the Folin-Ciocalteu Calorimetric method. Total 

flavonols were determined using the method proposed  

by Dai et al. [6]. Standart and samples were evaluated  

by measuring the absorbance at 410 nm. Antiradical activity 

is under the influence of holding free radicals and it 

has been determined by using 1, 1-diphenyl-2-picrilhydrasil 

(DPPH) method [7].  The absorbance of the standard and 

the samples were measured at 517 nm.  Antioxidant 

capacity was determined by using Phosphomolybdenum 

complex method [8]. Results were given in mg ascorbic 

acid equivalent (AAE)/g by using a calibration curve 

prepared from solutions with ascorbic acid.  

 

Statistical analysis 

Obtained datas were statistically evaluated using  

the SPSS 10.0 statistical program, the importance of 

differences between groups was determined with variance 

analysis. Identifaciton of differences between groups was 

determined with Duncan multiple comparison test [9]. 

 

RESULTS AND DISCUSSION 

Origanum vulgare 

Total flavonol contents of O.vulgare were found 

between 716.86 mg RE/g (U4) and 1291.69 mg RE/g (S3). 

In addition, the total phenol content of this plant ranged from 

54.23 mg GAE/g (U4) to 124.55 mg GAE/g (U2) (Table 1). 

Depending on total phenol and total flovanol contents,  

the antiradical activity of extracts was found higher.  

The total amount of phenolic substance was determined 

between 54.23 and 124.55mg GAE / g and application of 

ultrasonic water bath device (methanol: water: acetic acid 

solvent mixture) is determined as the most successful 

extraction(P<0.05). Total phenolic compounds of  
 

Istanbul thyme samples, Exarchou et al. [10] in ethanol 

and acetone extracts 97.00-174.99 mg CAE / g extract, 

Dorman  et al. [7] in water extracts 149.00 mg GAE / g 

extrac, Sahin et al. [11] in water extracts 220.00 mg GAE 

/ g extract, Capecka et al. [12] in methanol: water (80:20) 

22:21 extracts mg GAE / g extract, Chun et al. [13]  

in ethanol: water (60:40) extracts 55.35 mg GAE / g extract 

had found. Total phenolic contents reported by the above 

researchers seemed to support our findings. The total 

amount of flavonols ranged from 716.86 to 1291.69 mg 

RE/g. The most successful extraction application 

extracting the total amount of flavonols as routine 

equivalent is Soxhlet device application, acetone: water: 

acetic acid solvent mixture, respectively. In order to 

determine the antioxidant properties, antiradical activity, 

and antioxidant capacity were determined as 

982.57μg/mL with C50 = 721.69 and, 127.23 mg AAE / 

g with 73.67, respectively. The antiradical activity was 

determined as follows, Dorman  et al. [7]  

in Istanbul thyme water extract IC50 = 335.0 Ig / mL,  

Sahin et al. [11] in methanol extract IC50 = 9.9 Ig / mL, 

Capecka, Mareczek, Leja (2005) 84% in methanol: water 

(80:20) Chun et al. [13] 80-82% in 60% ethanol extract. 

In addition, Koşar et al. [14] reported rosmarinic acid  

as one of the best radical scavenging. However, the results 

of the study conducted on other species support our findings. 

Mensore et al. [15] and Refaei et al. [16] reported 

antioxidant capacity to differ according to solvents used.   

 

Origanum minutiflorum 

Total phenol contents of O.minutiflorum changed between 

49.50 mg GAE/g (U5) and 126.92 mg GAE/g (S3) (Table 2). 

Total flavonol contents were found between 623.87 mg  

RE/g (U5) and 854.53 mg RE/g (U2). The antiradical activity 

was found high and changed between 796.18 IC50=mg/mL 

(U1) and 1266.60 IC50=mL (U3). In addition, antioxidant 

capacity ranged from 42.31 mg AAE/g (U5) to 103.04 mg 

AAE/g (S3).  The lowest amount of total phenolic substances 

(49.50 mg GAE / g), with U5 application, the highest amount 

was found (126.92 mg GAE / g) extracts obtained with  

S3 applications. The total amount of flavonoid was found 

between 622.66 and 854.53.69µg RE/g (P <0.05).  

Exarchou et al. [10] reported that the amounts of ethanol  

and acetone extract were found between 97.00 and  

174.99 mg CAE/g, Dorman et al. [7] water extract 
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Table 1: Total phenolic extracts, flavonol amounts, antioxidant capacity and values related to the antiradical activity of O.vulgare (n:3). 

 
Total phenol 

(mg GAE/g) 

Total flavonol 

(µg RE/g ) 

Antiradical activity 

(IC50=g/mL) 

Antioxidant capacity 

(mg AAE/g ) 

S1** 108.33±0.00 c 856.94±1.46 g 727.41±0.74 h 109.60±1.34 d 

S2 114.75±1.17 b 893.17±1.27 f 721.69±1.04 j 116.62±1.27 c 

S3 101.90±1.55 d 1291.69±1.67 a 794.37±1.06 c 126.39±1.71 a 

S4 91.76±1.55 e 995.82±1.71 d 786.42±0.72 d 110.75±1.40 d 

U1 92.43±1.17 e 1027.22±0.91 c 760.91±3.57 f 121.20±2.39 b 

U2 124.55±1.01 a 884.72±1.31 f 738.47±1.04 g 127.23±0.48 a 

U3 89.73±0.59 f 1215.61±1.11 b 862.41±2.45 b 82.67±0.13 e 

U4 54.23±0.59 h 716.86±1.17 h 982.57±4.54 a 73.67±1.49 g 

U5 56.60±1.01 g 936.65±0.84 e 767.74±4.54 e 77.48±0.13 f 

*means in the same raw with the same letters are not significally different (p<0.05).**S1- methanol:aceton:water:acetic acid 

(55:40:4.5:0.5) with soxhlet apparatus;S2- methanol:water:acetic acid (95:4.5:0.5) with soxhlet apparatus;S3- aceton:water:acetic 

acid (95:40:4.5:0.5) with soxhlet apparatus;S4- ethanol:water:acetic acid (95:40:4.5:0.5) with soxhlet apparatus; 

U1- methanol:aceton:water:acetic acid (55:40:4.5:0.5) with ultrasonic water bath;U2- methanol:water:acetic acid (95:4.5:0.5)  

with ultrasonic water bath;U3- aceton:water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath;U4- ethanol: water: acetic acid 

(95:40:4.5:0.5) with ultrasonic water bath;U5-water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath 

 
Table 2: Total phenolic extracts, flavonol amounts, antioxidant capacity and values related to antiradical activity,  

Duncan multiple comparison test results* (n:3) for Sütçüler Thyme extract. 

 
Total phenol 

(mg GAE/g) 

Total flavonol 

(µg RE/g ) 

Antiradical activity 

(IC50=g/mL) 

Antioxidant capacity 

(mg AAE/g ) 

S1** 107.99±2.11 d 738.59±0.42 b 975.27±0.67 c 81.68±1.62 e 

S2 103.93±2.11 ef 622.66±0.91 e 870.08±0.62 d 89.77±1.03 d 

S3 126.92±0.59 a 843.66±2.93 a 827.22±1.25 e 103.04±1.06 a 

S4 119.14±2.55 b 662.51±2.55 d 973.99±1.23 c 89.69±2.34 d 

U1 115.43±1.01 c 727.73±1.71 bc 796.18±4.84 f 97.09±0.53 b 

U2 105.96±1.17 de 854.53±1.3a 839.37±2.47 e 94.57±1.08 c 

U3 91.08±0.00 g 703.57±1.58 c 1266.60±0.44 a 69.78±1.18 g 

U4 102.24±1.01 f 722.89±0.75 bc 968.25±1.98 c 78.55±1.38 f 

U5 49.50±1.76 h 623.87±1.26 e 1200.16±1.23 b 42.31±1.03 h 

*means in the same raw with the same letters are not significally different (p<0.05).**S1- methanol:aceton:water:acetic acid 

(55:40:4.5:0.5) with soxhlet apparatus;S2- methanol:water:acetic acid (95:4.5:0.5) with soxhlet apparatus;S3- aceton:water:acetic 

acid (95:40:4.5:0.5) with soxhlet apparatus;S4- ethanol:water:acetic acid (95:40:4.5:0.5) with soxhlet apparatus; 

U1- methanol:aceton:water:acetic acid (55:40:4.5:0.5) with ultrasonic water bath;U2- methanol:water:acetic acid (95:4.5:0.5)  

with ultrasonic water bath;U3- aceton:water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath;U4- ethanol:water:acetic acid 

(95:40:4.5:0.5) with ultrasonic water bath;U5-water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath 
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Table 3: Total phenolic extracts, flavonol amounts, antioxidant capacity and values related to antiradical activity,  

Duncan multiple comparison test results* (n:3) for Syria thyme extract. 

 
Total phenol 

(mg GAE/g) 

Total flavonol 

(µg RE/g ) 

Antiradical activity 

(IC50=g/mL) 

Antioxidant capacity 

(mg AAE/g ) 

S1** 98.86±2.55 b 718.06±2.54 f 522.02±0.93 g 102.20±1.73 a 

S2 50.51±3.04 e 517.60±1.05 g 818.44±2.51 b 63.06±0.79 f 

S3 65.73±2.03 d 1236.14±2.20 b 982.73±1.04 a 62.91±0.53 f 

S4 65.73±2.68 d 889.55±1.27 e 744.39±0.42 c 78.70±1.26 e 

U1 86.01±2.03 c 1128.66±2.18 c 673.23±1.48 e 90.60±1.95 b 

U2 105.96±3.10 a 1443.86±1.27 a 737.03±0.74 c 84.12±3.67 d 

U3 88.72±2.11 c 917.32±2.02 e 611.30±0.86 f 100.45±2.00 a 

U4 97.17±3.66 b 1086.39±1.11 d 692.14±1.25 d 87.17±0.13 c 

U5 67.08±2.56 d 718.06±2.38 f 610.65±1.09 f 82.44±0.73 d 

*means in the same raw with the same letters are not significally different (p<0.05).**S1- methanol:aceton:water:acetic acid 

(55:40:4.5:0.5) with soxhlet apparatus;S2- methanol:water:acetic acid (95:4.5:0.5) with soxhlet apparatus;S3- aceton:water:acetic 

acid (95:40:4.5:0.5) with soxhlet apparatus;S4- ethanol:water:acetic acid (95:40:4.5:0.5) with soxhlet apparatus; 

U1- methanol:aceton:water:acetic acid (55:40:4.5:0.5) with ultrasonic water bath;U2- methanol:water:acetic acid (95:4.5:0.5)  

with ultrasonic water bath;U3- aceton:water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath;U4- ethanol:water:acetic acid 

(95:40:4.5:0.5) with ultrasonic water bath;U5-water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath 

 

149.00 mg GAE / g, Şahin et al. (2004) water extract 

220.00 mg GAE / g, Skerget et al. [17] methanol extract 

186.00 mg GAE / g, Capecka et al. [12] methanol: water 

(80:20) extract 22:21 mg GAE / g, Chun et al. [13] 

ethanol: water (60:40) extract 55.35 mg GAE / g found  

in extracts. Antiradical activity and antioxidant capacity 

were found respectively between IC50 = 796.18 and 

1266.60, µg / mL and between 42.31 AAE 103.04 mg / g. 

Dorman et al. [7] in İstanbul thyme water extract IC50 = 

335.0 µg / mL. The highest amounts of extracts  

were obtained with U1 for antiradical activity and S3  

for antioxidant capacity. Exarchou et al. [10] studied using 

ethanol and acetone and two different solvents in 

extraction, extracts antiradical activity compared using 

DPPH method. Our findings were compatible with  

the results of other researchers.  

 

Origanum syriacum 

The total flavonol and antiradical activity values of 

O.syriacum extracts were found higher compared with 

total phenol and antioxidant capacity values (Table 3). 

While total phenol contents of extracts ranged from 

517.60 mg RE/g (S1) to 1443.86 mg RE/g (U2), 

antiradical activity values were found between 522.02 

IC50= mg/mL (S1) and 982.73 IC50= mg/mL (S3). Total 

phenolic substance and flavonoid amounts were found 

between 50.51 and  105.96 / g and 517.60 and 1443.86µg 

RE GAE / g, respectively. U2 was determined as the most 

successful application for both phenolic substance and 

flavonoid amounts. Kosar et al. [14] determined 

rosmarinic acid, as we found as a major component,  

as one of the best radical scavengers. Antioxidant capacity  

was found between 62.91-102.20mg AAE / g. The highest 

antiradical activity was established in exract obtained 

with the application of S1. When variance analysis results 

scanned, for Syria thyme extracts’ total phenolic 

substance, flavonol amounts, antioxidant capacity, and 

antiradical activity values were found statistically 

important at p <0.05 level was determined to be 

important. 

 

Origanum majorana 

While total phenol and total flavonol contents  

of O. majorana rarged from 51.86 mg GAE/g (S3) to 

125.23 mg GAE/g (S2) and 389.59 mg RE/g (S3) to 

1093.64 mg RE/g (U5), antiradical activity and antioxidant 

capacity values were found between 695.85 IC50= mg/mL 

(u5) to 1217.51 IC50= mg/mL S3 and 55.43 mg AAE/g 

(S3) and 110.90 mg AAE/g (U5) (Table 4). Alanya 

thyme extracts’ total phenolic substance and flavonoid 
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Table 4: Total phenolic extracts, flavonol amounts, antioxidant capacity and values related to antiradical activity,  

Duncan multiple comparison test results* (n:3) for Alanya thyme (Origanum majorana ) extract. 

 
Total phenol 

(mg GAE/g) 

Total flavonol 

(µg RE/g ) 

Antiradical activity 

(IC50=g/mL) 

Antioxidant capacity 

(mg AAE/g ) 

S1** 76.21±0.59 f 625.08±3.48 de 781.76±1.76 f 80.84±0.35 f 

S2 125.23±0.59 a 834.00±1.31 b 670.75±3.01 h 107.85±0.35 a 

S3 51.86±2.11 g 389.59±1.51 f 1217.51±0.61 a 55.43±1.18 g 

S4 92.43±1.17 c 695.12±4.73 c 773.90±0.88 f 92.05±2.87 d 

U1 76.88±0.00 f 570.73±1.00 e 853.00±0.00 c 84.20±0.00 e 

U2 85.33±1.76 d 668.55±5.69 cd 782.01±0.97 e 98.31±3.43 c 

U3 85.33±0.59 d 670.97±4.12 cd 875.22±0.43 b 104.41±0.61 b 

U4 82.29±0.59 e 657.68±4.39 cd 828.88±0.14 d 98.01±0.48 c 

U5 98.18±2.55 b 1093.64±1.67 a 695.85±0.31 g 110.90±2.74 a 

*means in the same raw with the same letters are not significally different (p<0.05).**S1- methanol:aceton:water:acetic acid 

(55:40:4.5:0.5) with soxhlet apparatus;S2- methanol:water:acetic acid (95:4.5:0.5) with soxhlet apparatus;S3- aceton:water:acetic 

acid (95:40:4.5:0.5) with soxhlet apparatus;S4- ethanol:water:acetic acid (95:40:4.5:0.5) with soxhlet apparatus;U1- 

methanol:aceton:water:acetic acid (55:40:4.5:0.5) with ultrasonic water bath;U2- methanol:water:acetic acid (95:4.5:0.5) with 

ultrasonic water bath;U3- aceton:water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath;U4- ethanol:water:acetic acid 

(95:40:4.5:0.5) with ultrasonic water bath;U5-water:acetic acid (95:40:4.5:0.5) with ultrasonic water bath 

 

amounts were determined between 51.86-125.23  

mg GAE / g and 389.59-1093.64 µg RE / g, respectively. 

Exarchou et al. [10] in ethanol and acetone extracts 

97.00-174.99 mg CAE / g extract, Dorman et al. [7] i 

n water extract 49.00 mg GAE / g extract,  

Sahin et al. [11] in water extract 220.00 mg GAE / g 

extract, Skerget et al. [17] in methanol extract 186.00 mg 

GAE / g extract, Capecka et al. [12] in methanol: water 

(80:20) extract 22:21 mg GAE / g extract, Chun et al. [13]  

in ethanol: water (60:40) extract 55.35 mg GAE/g extract 

had found. Antioxidant capacity and antiradical activity 

values, respectively, IC50 = 670.75-1217.51μg/mL  

and 55.43-110.90 mg AAE / g were determined.  

To determine antioxidant features, for antiradical activity 

the lowest amount capturing 50% of free radicals 

determined with S2 application. When variance analyse 

results scanned, for Alanya thyme extracts’ total phenolic 

substance, flavonol amounts, antioxidant capacity, and 

antiradical activity values, statistical difference  

between the extracts at p <0.05 level was determined  

to be important. 

Received : Apr. 1, 2016  ;  Accepted : Oct. 30, 2017 

 

REFERENCES 

[1] Tepe B., Eminagaoglu O., Aşkın Akbulut H.,  

Aydın  E., Antioxidant Potential and Rosmarinic Acid 

Levels of Theme than Olicextracts of 

Salviaverticillata (L.) Subsp. Verticillata and 

Salviaverticillata (L.) subsp. amasiaca (Freyn&Bornm.) 

Bornm, Food Chem., 100: 985-989 (2007). 

[2] Ivanauskas L., Jakštas V., Radušienė J., Lukošius A., 

Aranauskas A., Evaluation of Phenolic Acids and 

Phenyl Propanoids in Thecrudedrugs, Med(Kaunas) 

44(1): 48-55 (2008). 

[3] Chrpova D., Kourimska L., Gordon M.H., Hermanova V., 

Roubickova I, Panek J, Antioxidantactivity of 

Selected Phenols and Herbs Uused in Diets for Medical 

Conditions, Czec. J. Food.Sci., 28: 317-325 (2010). 

[4] Proestos C., Sereli D.,  Komaitis M., Determination of 

Phenolic Compounds in Aromatic Plants by RP-

HPLC and GC-MS, Food Chem., 95:44-52  

(2006).  

http://www.sciencedirect.com/science/article/pii/S0308814605009659
http://www.sciencedirect.com/science/article/pii/S0308814605009659
http://www.sciencedirect.com/science/article/pii/S0308814605009659
http://www.sciencedirect.com/science/article/pii/S0308814605009659
http://www.sciencedirect.com/science/article/pii/S0308814605009659
https://publications.lsmuni.lt/object/elaba:5187874/
https://publications.lsmuni.lt/object/elaba:5187874/
https://www.cabdirect.org/cabdirect/abstract/20103329668
https://www.cabdirect.org/cabdirect/abstract/20103329668
https://www.cabdirect.org/cabdirect/abstract/20103329668
http://www.sciencedirect.com/science/article/pii/S0308814605000294
http://www.sciencedirect.com/science/article/pii/S0308814605000294
http://www.sciencedirect.com/science/article/pii/S0308814605000294


Iran. J. Chem. Chem. Eng. Özkan G. & Özkan M. M. Vol. 37, No. 4, 2018 

 

168                                                                                                                                                                  Research Article 

[5] Singleton V.L., Rossi J.R., Colorimetry of Total 

Phenolics with Phosphomolibdic-Phosphothungstic 

Acid, Am. J. Enol. Vit., 16: 144-158 (1965).  

[6] Dai G.H., Andary C., Mondolot L., Boubals D., 

Involment of Phenolic Compounds in the Resistance 

of Grape Wine Call us to Downy Mildew 

(Plasmoparaviticola), Eur. J. Plant. Pathol., 101: 

541-547 (1995). 

[7] Dorman H.J.D., Peltoketo Hiltunen R., Tikkanen M.J 

Characterization of Antioxidant Properties of de-

Odourised Aqueous Extracts from Selected 

Lamiaceae Herbs, Food. Chem., 83: 255-262 (2003). 

[8] Prieto P., Pineda M., Aguilar M., Spectrophotometric 

Quantitation of Antioxidant Capacity Through the 

Formation of a Phosphomolybdenum Complex: 

Specific application to the Determination of Vitamin E, 

Anal Biochem., 269: 337-341 (1999). 

[9] Özdamar K., “SPPS ile Bioistatistik” ETAM A.Ş. 

Matbaa Tesisleri. Yayın, No: 3. 454 s., Eskişehir 

(1999).  

[10] Exarchou V., Nenadis N., Tsimidou M., 

Gerothanassis I.P., Troganis A., Boskou D., 

Antioxidant Activities and Phenolic Composition of 

Extracts from Greek Oregano. Greek Sage. And 

Summer Savory, J. Agric. Food. Chem., 50: 5294-

5299 (2003).  

[11] Şahin F., Güllüce M., Daferera D., Sökmen A., 

Sökmen M., PolissiouAgar G., Özer H. ,Biological 

Activities of the Essential Oil and Methanole Xtract 

of Origanumvulgar essp. vulgare in the Estern 

Anatolia Region of Turkey, Food Control, 15: 549-

557 (2004).  

[12] Capecka E., Mareczek A., Leja M., Antioxidant 

Activity of Fresh and Dry Herbs of Some 

Lamiaceaespecies, Food Chem., 93: 223-226 (2005). 

[13].Chun S.S., Vattem D.A., Lin Y.T., Shetty K., 

Phenolic Antioxidants from Clonal Oregano 

(Origanumvulgare) with Antimicrobial Activity 

Against Helicobacterpylori, Process Biochem., 40: 

809-816 (2005).  

[14] Koşar M., Dorman H.J.D., Bachmayer O.,  

Başer K.H.C., Hiltunen R., An Improved On-Line 

HPLC-DPPH Method for the Screening of Free 

Radicals Cavenging Compounds in Water Extracts 

of Lamiaceae Plants, Chem. Nat Comp., 39(2): 161-

166 (2003).  

[15] Mensor L.L., Menezes F.S., Leitao G.G., Reis A.S., 

Dos Santos T.C., Coube C.S.,  Leitao S.G., 

Screening of Brazilian Plant Extracts for Antioxidant 

Activity by the Use of DPPH Free Radical Method, 

Phytotherapy Res, 15 (2): 127-130(2001).  

[16] Refaei M., Pineda M., Aguılar M., Antioxidant 

Capacity of Extracts from Wild and Crop Plants of 

the Mediterranean Region, J. Food Sci., 72(1): 59-63 

(2007). 

[17] Skerget M., Kotnik P., Hadolin M., RiznerHras A., 

Simonic M.,  Knez Z., Phenols, Proantho cyanidins, 

Flavones and Antioxidant Activities, Food Chem, 

89: 191-198 (2005).  

 

http://www.ajevonline.org/content/16/3/144.short
http://www.ajevonline.org/content/16/3/144.short
http://www.ajevonline.org/content/16/3/144.short
https://link.springer.com/article/10.1007%2FBF01874479?LI=true
https://link.springer.com/article/10.1007%2FBF01874479?LI=true
https://link.springer.com/article/10.1007%2FBF01874479?LI=true
http://www.sciencedirect.com/science/article/pii/S0308814603000888
http://www.sciencedirect.com/science/article/pii/S0308814603000888
http://www.sciencedirect.com/science/article/pii/S0308814603000888
http://www.sciencedirect.com/science/article/pii/S0003269799940198
http://www.sciencedirect.com/science/article/pii/S0003269799940198
http://www.sciencedirect.com/science/article/pii/S0003269799940198
http://www.sciencedirect.com/science/article/pii/S0003269799940198
http://pubs.acs.org/doi/abs/10.1021/jf020408a
http://pubs.acs.org/doi/abs/10.1021/jf020408a
http://pubs.acs.org/doi/abs/10.1021/jf020408a
http://www.sciencedirect.com/science/article/pii/S0956713503001464
http://www.sciencedirect.com/science/article/pii/S0956713503001464
http://www.sciencedirect.com/science/article/pii/S0956713503001464
http://www.sciencedirect.com/science/article/pii/S0956713503001464
http://www.sciencedirect.com/science/article/pii/S030881460400737X
http://www.sciencedirect.com/science/article/pii/S030881460400737X
http://www.sciencedirect.com/science/article/pii/S030881460400737X
http://www.sciencedirect.com/science/article/pii/S0032959204001189
http://www.sciencedirect.com/science/article/pii/S0032959204001189
http://www.sciencedirect.com/science/article/pii/S0032959204001189
https://link.springer.com/article/10.1023%2FA%3A1024853628326?LI=true
https://link.springer.com/article/10.1023%2FA%3A1024853628326?LI=true
https://link.springer.com/article/10.1023%2FA%3A1024853628326?LI=true
https://link.springer.com/article/10.1023%2FA%3A1024853628326?LI=true
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Mensor%2c+L.L.&authorId=6507903466&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Menezes%2c+F.S.&authorId=7003915136&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Leita%cc%83o%2c+G.G.&authorId=6603070194&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Reis%2c+A.S.&authorId=7202574342&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Dos+Santos%2c+T.C.&authorId=7003386796&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Coube%2c+C.S.&authorId=7801359399&origin=recordpage
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/search/submit/author.url?author=Leita%cc%83o%2c+S.G.&authorId=6603803084&origin=recordpage
http://onlinelibrary.wiley.com/doi/10.1002/ptr.687/full
http://onlinelibrary.wiley.com/doi/10.1002/ptr.687/full
http://www.scopus.com.scopeesprx.elsevier.com:2048/scopus/source/sourceInfo.url?sourceId=16573
http://onlinelibrary.wiley.com/doi/10.1111/j.1750-3841.2006.00207.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1750-3841.2006.00207.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1750-3841.2006.00207.x/full

