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COLORIMETRIC DETERMINATION OF REACTIVE OXIGEN METABOLITES  

( FREE RADICALS-DERIVATED COMPOUNDS) IN PLASMA 
 

Principle  
Free radicls of oxygen are either single or grouped atoms, one of which, at least, 
belong to the oxygen and it possesses one or mode “unpaired” electrons in 
its/their external orbital. 

Because their greats reactivity, practical free radicals have the potential to 
“attack” any organic molecule, thus generating a class of compound which are 
called Reactive Oxygen Metabolites (ROMs). Despite their fair oxidant power, 
ROMs are relatively more stable compared to their “parent” free radicals and, 
therefore, they can be adequately detected and quantified. 

In the d-ROMs test, ROMs (hydroperoxides, ROOH, primarily) of biological 
sample, in presence of iron (that is released from plasma proteins by an acid 
buffer, the R2 reagent of the kit), are able to generate alkoxyl (R-O°) and 
peroxyl (R-OO°) radicals, according to the Fenton’s reaction. Such radicals, in 
turn, are able to oxidize an alkyl-substituted aromatic amine (A-NH2, that is 

solubilized in a chromogenic mixture, the R1 reagent of kit) thus transforming 
them in pink-colored derative ([A-NH2°]+), according to the reaction: 

1A) ROOH + Fe
2+
 RO° + Fe

3+
 + OH

-
 

1B) RO° + ANH2    RO
-
 +  [ANH2*]

+
 

For alkoxyl radicals 
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For peroxyl radicals 

Finally, this colored-derivated is photometrically quantified. Indeed, the intensity 
of developed colours is directly proportional to the concentration of ROMs, 
according to the Lambert-Beer’s law. 

 

Components list and storage modalities of kit 
Reagent R1 Crhomogenic mixture (alkyl-substituted aromatic amine) 

Reagent R2 Acetate Buffer (pH 4,8) preservatives and stabilizers 

Calibrator Lyophilized serum * 

Code DROLAB50 DROLAB100 DROLAB500 DROLAB1000 

Reagent R1 1 x 0,5 ml  1 x 1 ml 1 x 5 ml 1 x 10 ml 

Reagent R2 1 x 50 ml 1 x 100 ml 1 x 500 ml 1 x 1000 ml 

Calibrator 1 pack. 1 pack. 1 pack 2 pack. 

* Concentration is lot specific and stated on the label 

All the reagentes must be stored at 2-8°C. In such conditions, if keptaway from 
direct sunlight, they remain stable until the expiry date found on the packaging.  

 

The  test can be carried out either on blood (heparinized) plasma or serum. 
 Do not use neither citrate-plasma nor EDTA–plasma. 
 

Calibrator Preparation 
 

Bring the sample to room temperature removing it from the refrigerated at least 
20 minutes prior to analysis.  
Do not force the heating by means of heating. 
 

Work conditions and procedure 
Wavelenght Optical path Temperature Mode 

505 (500 – 510) nm 1 cm 37 °C Differential 

 
Before carrying out the test, when the reagents are at working temperature, a 
blank reagent and a standard (or calibrator) with assigned value should be 

prepared for each series of assays.. This value is reported in the sticker on the 
control serum vial. 

CINETIC MODE 

According to the kinetic mode, the following procedure should be performed: 

 Sample Calibrator 

Reagent R1 10 ul 10 ul 

Reagent R2 1 mL 1 mL 

Distilled H2O   

Sample 10 L  

Calibrator  20 L 

      All the solutions should be delicately mixed and after 1 min of incubation at 
37 °C they must undergo immediately photometric reading, by measuring their 
absorbance (at 505 nm or 546 nm), immediately and after 1, 2 and 3 min. 
Afterwards, the absorbance value of reagent blank must be subtracted from that 
of the calibrator and the samples. 
 
The results of d-ROMs test will be expressed as Carratelli Units (CARR U), 
according to the following formula: 

 
 Abs sample  

x [calibrator] 
 

 Abs calibrator  
 

Where: 

- Abs is the mean differences of the absorbances recorded at 0,1,2 
and 3 min. 

- [calibrator] is the calibrator concentration, as U Car 
 

END-POINT MODE 

According to the end-point mode, the following procedure should be performed: 

 Sample Calibrator 

Reagent R1 10 ul 10 ul 

Reagent R2 1 mL 1 mL 

Distilled H2O   

Sample 5 L  

Calibrator  10 L 

All the solutions should be delicately mixed and after 90 min of incubation at 37 
°C they must undergo immediately photometric reading, by measuring their 
absorbance (at 505 nm or 546 nm), in the same operating conditions (37 °C). 
Afterwards, the absorbance value of reagent blank must be subtracted from that 

of the calibrator and the samples (“zero adjustment with the reagent blank”). 
 
The results of d-ROMs test will be expressed as Carratelli Units (CARR U), 
according to the following formula:  
 

Abs sample  
x [calibrator] 

Abs calibrator  
 
dove: 

- Abs is the measured absorbance 
-  [calibrator] is the calibrator concentration, as U Car 

 
1 CARR U = 0.08 mg H2O2/dL 

The method is linear up to 1000 CARR U 
 

Note: In both the procedures, one can operate with a “working solution” obtained 
by mixing R1 reagent with R2 reagent (according to a ratio of 1:100). Therefore, 
the sample can be used as “starter”. Working solution is stable up to 12 hours, if 
stored at 2 -8°C and protected from direct sunlight. 
 
Important: The measurement of the absorbance of the calibrator is 
sufficient to execute for the first time, possibly in triplicate, and then use 
this measure as a reference to the date of expiry of the reactants. 
 

Interpretation of results 
Reference values of d-ROMs test, as calculated on a sample of approximately 
5.000 apparently healthy subjects, are between 250 and 300 CARR U (i. e. 
between 20.00 and 24.00 mg H2O2/dL), independently on gender and age. 
However, newborns exhibits very low values while pregnant women have more 
high values. In any case,  every laboratory should determine its own reference 
value. Values higher than 300 CARR U indicate, after a border-line bracket (301 

320 CARR U), progressively increasing levels of oxidative stress. 

Lower than 250 CARR U values can be observed either in athletes or during 
corticosteroid or antioxidant therapy. 
 

Calibrator stability 
The control serum is table up to the expiry date when stored at 2-8 °C. The 
expiry date is illustrated on the side of each pack. Do not freeze. 
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Sample 

 U CARR mg  H2O2/dL Oxidative stress 

300-320 24,08-25,60 Border-line range 

321-340 25,68-27,20 Low level oxidative stress 
341-400 27,28-32,00 Middle level of oxidative stress 

401-500 32,08-40,00 High level of oxidative stress 
> 500 > 40,00 Very high level of oxidative stress 

Normal Range 250-300 U CARR (20,08-24,00  mg  H2O2/dL ) 


