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COLORIMETRIC DETERMINATION OF BIOLOGICAL ANTI-OXIDANT POTENTIAL 
 

 

Principle 
 

In the blood, the defense against noxious attack of reactive species and 
particularly, against free radicals, is guaranteed by so-called plasma antioxidant 
barrier. This barrier includes either exogenous (e. g. ascorbate, tocopherols, 
carotenoids, bioflavonoids, etc.) or endogenous (e. g. proteins, bilirubin, uric 
acid, cholesterolol, GSH, etc.) compounds. Each above mentioned compound 
possesses its own antioxidant power (or capacity), i. e. it is variably able to 

oppose, depending on reduction-oxidation potential, the “oxidant” action of 
reactive species. Such “power” is associated to the ability of plasma barrier 
components to give “reducing equivalents” (i. e. either electrons or hydrogen 
atoms) to reactive species, thus avoiding the abstraction of hydrogen atoms from 
biomolecules and, therefore, dangerous radicalic chains. Obviously,  any injury 
to “the plasma barrier to oxidation” can result in oxidative tissue damage and, 
ultimately, it can lead to oxidative stress related diseases and early ageing. 

PAT test is based on the ability of a colored  solution, containing ferric 
(Fe

3+
) ions adequately bound to a special chromogenic substrate, to decolour 

when its Fe
3+

 ions are reduced to ferrous (Fe
2+

) ions as well as it can be 
observed by adding a reducing system, i. e. a sample of blood plasma. 

Therefore, in the PAT test, plasma sample to be tested is dissolved in a 
colored solution that has been previously obtained by mixing a source of ferric 
ions (the R2 reagent) with a special chromogenic substrate (a thiocyanate-
derived compound, the R1 reagent). After a short incubation (1 min), such  
solution will decolor and the intensity of this change will be directly proportional 
to the ability of plasma to reduce, during the incubation, ferric ions (initially 
responsible for the color of solution).  

By assessing photometrically the intensity of decoloration, the amount of 
reduced ferric ions can be adequately calculated and the reducing ability or 

antioxidant power of blood plasma tested can be effectively measured. Such 
“power” is obviously not absolute but relative to the tested substrate, i. e. ferric 

ions. Considering that such ions are naturally occurring components of our body, 
PAT test provides a reliable measure of iron-reducing “physiological”  antioxidant 
power. With this test is possible to measure those anti-oxidant barrier 

compounds directly active by a chemical point of view, the so-called 
“scavengers”. 

 

Components list and storage modalities of kit 
 

R1 reagent Chromogenic mixture containing thiocyanate 

R2 reagent Ion ferric solution  (Fe
3+

) 

Calibrator Calibrator: Control Serum* 

Code PATLAB50 PATLAB100 PATLAB200 

R1 reagent 1 x 50 ml 2 x 50 ml 4 x 50 ml 

R2 reagent 1 x 2  ml 2 x 2  ml 4 x 2  ml 

Calibrator  1 x 1ml 1 x 1ml 1 x 1ml 

* The concentration is specific for each lot, is on the label e on the analysis 
certificate 

 
Calibrator must be stored at 2-8 °C. R1, R2  can  be stored at room temperature. 
In such conditions, if kept away from direct sunlight, they remain stable until the 
expiry date found on the packaging. 

 
 

Sample 
 

PAT test can be carried out either on fresh (heparinized) plasma. 
Do not use plasma treated with citrate or EDTA. 

 
 

Control Serum: preparation, storage and use 
 

The calibrator must be analyzed at room temperature then it is necessary to 
remove it from the refrigerator at least 20-30 minutes prior to analysis. The bed 
absorbance value will then be applicable to all the analyzes carried out with the 
same batch of reagents. 
 

The calibrator is stable until the expiration date printed on the package when 
stored at + 2 / + 8 ° C. 
 

Work conditions and procedure 
 

Wavelenght Optical path Temperature  

505 (500 – 510) nm 1 cm 37 °C  

 
The correct procedure for performing the analysis is the following: 

- zero the instrument with distilled water 

- prepare the working solution by mixing 40 μL of reagent R2 and 1 mL 
of reagent R1 (the solution will turn red) 

- read the absorbance of the working solution (Abs1) 
- add 10 μL of sample  to the working solution and mix gently 
- after one minute of incubation at 37 ° C, protected from light, make 

the absorbance reading (Abs2) 
- calculate ΔAbs as Abs1-Abs2 

 
In order to calculate the antioxidant power of a sample it is necessary to have 
previously calculated in addition to ΔAbs sample: 

 
ΔAbs reagent blank, using the distillated water as sample 
ΔAbs calibrator, using the calibrator as sample 
 
These values may be determined only once for each reagent lot. 
 
The summary of the solutions used is listed in the table: 

 Reagent blank Sample Calibrator 

R1 reagent 1 mL 1 mL 1 mL 

R2 reagent 40 L 40 L 40 L

Distilled water 10 L   

Sample  10 L  

Control Serum   10 L 

 
The antioxidant power of the sample is expressed in U.Cor (1400 μmoli/l di Vit C)  
and calculated according to the following formula: 

 
 [ΔAbs sample - ΔAbs reagent blank] 

x [calibrator] 
 

 [ΔAbs calibrator - ΔAbs reagent blank]  
 

Where: 
- ΔAbs= Abs1-Abs2 of the test solutions  
- [calibrator] is the calibrator concentration, as U Cor 

 
Note: the volumes described are indicative, you can adapt the volumes to your 

instrument leaving unchanged the relationships between the reagents and 
between reagents and sample. 

 

Interpretation of results 
 

 
In any case it is advisable that each laboratory determine its own reference 

values. The test is particularly useful in assessing the effectiveness of 
antioxidant treatments carried out in many diseases related to oxidative stress. 
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Reference values 
expressed  as U Cor 

>2800 Very high value 

2800-2200 Normal value 
2200-2000 Border line range 

2000-1800 Slight deficiency status  
<1800 Deficiency status 


