
Appendix I 

 

 

231 

 

Appendix I. Study of the antioxidant activity of C. tinctoria extracts and marein 

 

DPPH assay 

In order to obtain an indication of the antioxidant activity of C. tinctoria aqueous 

extract (sample D), AcOEt fraction (sampleC) and pure compound marein (78) a DPPH 

(2,2-diphenyl-1-picrylhydrazyl) radical scavenging capacity assay was used (Huang et 

al, 2005). Butylated hydroxytoluene (BHT) was the antioxidant used as positive control. 

 

Method 

Stock solutions of solutions of 1 mg/mL of each dried extract and pure 

compounds in methanol were prepared. From these stock solutions a 2.5 µL were 

diluted into 1mL of MeOH and from those a 1:2 dilution series was prepared. 

  Five mL of a freshly prepared 0.004% DPPH solution (4 mg/100 mL) in MeOH 

was mixed with 50 µL of the stock solution and the absorbance of each dilution, after 30 

minutes, was measured at 517 nm. 

 As the radical activity of DPPH in solution decreases in time, the absorption of 

the DPPH solution was measured before measuring the absorbance values of the 

dilutions and at the end after all dilutions had been measured. The average of these was 

taken as the background absorption of the DPPH solution. All tests were preformed in 

triplicate and the methanol was used as blank solution. The percentage DPPH reduction 

(or DPPH radical scavenging capacity) was calculated as: 

 

% Reduction = (Abs DPPH – Abs Dil.)/Abs DPPH x 100 

 

Whereby: 

Abs DPPH = average absorption of the DPPH solution 

Abs Dil. = average absorption of the three absorption values of each dilution. 

 

With the obtained values, a graphic was made using Microsoft Excel. The EC50 

of each extract (concentration of extract or compound at which 50% of DPPH is 

reduced) was taken from the graphic (Figure A1.1). 
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Figure A1.1. Percentage of DPPH reduction using C. tinctoria samples and appropriate 

controls, after 30 minutes of exposure. The corresponding EC50’s are also outlined 

(dashed lines). 

 

 In the DPPH assay, the smaller the EC50, the higher the radical scavenging 

ability of the sample analysed. Thus, from the graphic represented n figure A1.1, it is 

possible to visualize that C. tinctoria aqueous extract radical scavenging capacity (EC50 

= 21.0 µg/mL) was inferior when comparing with the flavonoid-rich AcOEt fraction 

(EC50 = 7.2 µg/mL) and that this one was slightly higher than pure compound marein 

(EC50 = 7.5 µg/mL or 16.7 µM) which was approximately 3 times better radical 

scavenger than reference antioxidant BHT (EC50 = 10.4 µg/mL or 47.2 µM). 
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ORAC Assay 

The present assay was preformed in collaboration with Instituto de Biologia 

Experimental e Tecnológica (IBET) in Oeiras, Portugal.  

 

The antioxidant capacity of C. tinctoria extracts was determined by a modified 

version of the ORAC assay (Huang et al, 2002) and expressed in Trolox equivalents as 

shown in Table A.1. This assay measured the ability of Trolox and the antioxidant 

compounds in the extracts to inhibit the oxidation of disodium fluorescein (FL) 

catalyzed by peroxyl radicals generated from AAPH (2,2'-azobis(2-amidinopropane) 

dihydrochloride). 

  

Method  

The composition of the reaction mixture was 1.5×10
−7

 mM FL, 1.9×10
−1

 M 

AAPH in 75 mM phosphate buffer (pH=7.4), and samples diluted in PBS in a total final 

volume of 200 µL. This mixture was placed in a 96-well microplate at 37 °C, and the 

reaction was started by the addition of AAPH. Fluorescence emitted by the reduced 

form of FL was measured in an FL800 microplate fluorescent reader (Bioteck 

Instruments, USA) and recorded every 1 min at the emission wavelength of 530±25 nm 

and excitation wavelength of 485±20 nm for a period of 30 min. Phosphate buffer was 

used as a blank, and solutions of 10, 20, 30, 40, and 50 µmol/L of Trolox were used as 

control standards. All samples, including the blank and the controls, were analyzed as 

triplicates.  

Final ORAC values were calculated by a regression equation between the Trolox 

concentration and the net area under the FL decay curve and were expressed as Trolox 

equivalents antioxidant capacity (µmol TEAC /g). 

 

Table A.1. Antioxidant capacity of C.tinctoria aqueous extract (sample D) and AcOEt 

fraction (sample C). 

Aqueous extract AcOEt fraction 

g TEAC/g mmol TEAC/g g TEAC/g mmol TEAC/g 

1.106  (+/- 0.137) 4426  (+/- 542)  3.386 (+/- 0.315) 13545 (+/-1261)  
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The results in Table A.1 show that antioxidant capacity of freshly prepared 

aqueous extract (sample D) is equal to that of the common antioxidant Trolox (1.1 g 

TEAC / g of extract) whereas the antioxidant capacity of AcOEt fraction (sample C) is 

three times higher (3.4 g TEAC / g AcOEt).  

 

 .  


