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Horseradish peroxidase, HRP

Advantages
-High activity
-Low background (pH 8.3-8.6)

Disadvantages
- High cost- High cost
- Low stability

Horseradish roots



Mimetics of peroxidase

hemin



Derivatives of porphirin as HRP mimetics



nanoparticles

(Fe3O4, CuO, TiO2, Ag, WS2)(Fe3O4, CuO, TiO2, Ag, WS2)
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New mimetic of peroxidase

FeIII–TAML activator of peroxide (TAML)

TAML – tetraamido macrocyclic ligand

FeIII–TAML activator 
is produced by
GreenOx Catalysts, 
USA



Environmental compounds used successfully 
by Collins et al. 

as substrates of FeIII–TAML activator

Pinocyanol chloride

Orange II



First task of our work was to find an answer, 

on the question,

whether FeIII–TAML activator catalyzes the 

oxidation of limunol with hydrogen peroxide?

TAML

Luminol  + hydrogen peroxide

TAML
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Optimization of experimantal 

conditions of Fe(III)–TAML activator

catalyzed-oxidation of luminol
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Optimized conditions for performance 

of Fe(III)–TAML activator catalyzed-

oxidation of luminol

20 мМ carbonate buffer, рН = 9.9

with 50 мМ Tris



Efficiency of catalysis of FeIII–TAML

activator in the reaction of luminol 

oxidation

FeIII-TAML + H2O2 oxidized TAML

oxidized TAML + luminol              FeIII-TAML + product(s) + light

kI

kII

Under steady state conditions 

we have the following equation:

oxidized TAML + luminol              FeIII-TAML + product(s) + light
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Development of chemiluminescent assay for 

determination of hydrogen peroxide 

using  Fe(III)–TAML activator

20 мМ carbonate 
buffer, рН = 9.9
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Calibration curves for determination of hydrogen peroxide using 

Fe(III)-TAML (1), hemin (2) and HRP (3)
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FeIII-TAML Hemin HRP

Sensitivity, RLU/М 1011 2 x 109 2 x 1010

Detection limit, µМ 0,05 0,6 0,1

Working range, µМ 0,06 – 1 0,6 – 1 0,1 – 1



1. FeIII-TAML is the potent peroxidase mimic in 
chemiluminescent oxidation of luminol with hydrogen 
peroxide

2. Using FeIII-TAML the sensitive chemiluminescent method 
for the determination of hydrogen peroxide has been 

CONCLUSIONS

for the determination of hydrogen peroxide has been 
developed

These results open good perspectives to apply FeIII–
TAML activator in analytical methods instead HRP

The results of this presentation have been published in

Talanta 125 (2014) 361–365
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