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Introduction
Assay Designs’ Catalase Fluorometric Detection Kit is a sensitive fluorescent assay to detect 

catalase activity by measuring the amount of substrate (hydrogen peroxide) remaining after 

sample addition. This kit provides a simple homogenous assay that is adaptable to kinetic 

and high throughput applications.

Catalase is an antioxidant enzyme that catalyzes the decomposition of hydrogen peroxide 

(H202) to water and oxygen. Catalase is ubiquitously expressed in mammalian and non-

mammalian aerobic cells containing the cytochrome system and is a protein tetramer of 

four ferrihemoprotein groups per molecule. The enzyme has been isolated from various 

sources, including bacteria and plant cells1-3. Catalase activity varies greatly from tissue to 

tissue. Highest activity is seen in liver and kidney, while lowest activity is seen in connective 

tissue3. The presence of catalase in the peroxisomes of mammalian cells helps to alleviate 

oxidative damage by catalyzing the metabolism of the peroxide substrate4.

The production of H202, a highly reactive byproduct of mammalian metabolism, can be 

deleterious to cells and is an end product result of various oxidase and superoxide dismutase 

reactions. Accumulation of H202  can result in cellular damage through oxidation of proteins, 

DNA, and lipids thus resulting in cell death and mutagenisis8-11. The role of H202 in oxidative 

stress related pathologies (e.g., inflammation, cancer, diabetes, cardiovascular disease, 

anemia, Parkinson’s disease, Alzheimer’s disease) has been widely studied8,12.

Principle
The Catalase Fluorometric Detection Kit is a sensitive assay that utilizes a non- fluorescent 

detection reagent to measure H202 substrate left over from the catalase reaction5-6. 

Reaction:   

H2O2 + Catalase     	            >      Water + Oxygen                                                 

    

   V

H202 (left over) + Detection reagent (non-fluorescent)+Peroxidase        >  Resorufin (fluorescent)

 					                        Excitation 530-571 nm 

                                                                                                                Emission  590-600 nm
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Materials Supplied

   1.   Catalase Reaction Buffer Concentrate 
         20 mL, Product No. 80-1697
         A 5X Buffer Concentrate 

   2.   Detection Reagent
         1 vial, Product No. 80-1698
         One vial is sufficient for 500 tests

   3.   Horseradish Peroxidase Concentrate
         1 vial, Product No. 80-1699
         18.9 units of enzyme

   4.   Hydrogen Peroxide
         200 µL, Product No. 80-1700
         A 3% stabilized solution of hydrogen peroxide
 
   5.   Catalase Enzyme
         1 vial, Product No. 80-1701
         A crystalline suspension of active catalase enzyme

Storage
 

All components of this kit are stable at 4ºC.

Materials Needed but Not Supplied

   1.   Dimethyl sulfoxide (DMS0)

   2.   Black 96 well plates

   3.   Fluorescence plate reader

   4.   Deionized water

   5.   Superoxide dismutase (optional, see Reagent Preparation #3)
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Reagent Preparation
  
   1.   1X Reaction Buffer
         Prepare a 1X solution of the Reaction Buffer by diluing 4 mL of Reaction
         Buffer Concentrate with 16 mL of deionized water. This can be stored at 4ºC 
         until the kit expiration date, or for 3 months, whichever is earlier.
           
   2.   100X HRP 
         Prepare a 100X solution of Horseradish Peroxidase (HRP) by diluting it 1:94.5 
         with 1X Reaction Buffer. For example, add 5 µL of the HRP stock reagent   
         provided to 467.5 µL 1X Reaction Buffer. Make enough HRP for one day 
         worth of experiments. This 100X stock maybe stored for several weeks at or 
         below -20ºC. Aliquot in single use vials.  

   3.   Detection reagent 
         Dissolve the contents of one vial in 500 µL DMS0. Allow the contents to sit at   
         room temperature for 15 minutes. Gently pipet up and down several times to 
         dissolve any clumps. 0nce dissolved the detection reagent should be used  
         promptly and any remaining reagent can be aliquotted and stored at -70ºC. 
         Avoid repeated freeze thaw cycles.  
         At NADH levels above 10μM and Glutathione levels above 300μM,
         detection reagent oxidation results from side chain reaction between 
         NADH and HRP. This could result in aberrant readings. To minimize this 
         interference it is recommended to add superoxide dismutase (S0D) at  
         40U/mL to the reaction7. 

   4.   Hydrogen Peroxide (40μM)
         The 3% hydrogen peroxide solution provided is ~ 0.881 M. Prepare a 40 µM 
         solution of the hydrogen peroxide in 1X Reaction Buffer. This will serve as the 
         substrate for catalase.
   
   5.   Catalase Standard Curve
         See vial for specific catalase activity and concentration. The Catalase is a 
         crystalline suspension in water. This crystalline suspension must be dissolved 
         before use. Vortex the vial to evenly disperse the crystalline suspension. Pipet   
         an appropriate amount of catalase into 1X Reaction Buffer. Warming gently at 
         30ºC and slight agitation will help dissolve the catalase crystals. 

         One unit will decompose 1.0 µmole of H2O2  per min at pH 7.0 at 25°C, 
         while the H2O2 concentration falls from10.3 to 9.2 mM, measured by the 	
         rate of decrease of A240.

         Prepare a standard curve by diluting the appropriate amount of Catalase in 1X 
         Reaction Buffer. A suggested standard curve range is 0 to 4 units/mL.

The fluorescent 
product of the 
detection reagent 
is not stable in the 
presence of thiols
(DTT or 2-mercap-
toethanol). Keep 
these reactants 
below 5 μM.

The fluorescent 
product of the 
detection reagent 
is not stable in the 
presence of thiols
(DTT or 2-mercap-
toethanol). Keep 
these reactants 
below 5 μM.
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6.    Reaction Cocktail
       Prepare 10 mL Reaction Cocktail for 100 assays:
	 100 µL Detection Reagent .
	 100 µL 100X HRP.
	 9.8 mL of 1X Reaction buffer

       The volume of the Reaction Cocktail can be scaled down or up (as needed) 
       provided that the ratios of the ingredients are kept constant.
	  
       The fluorescent product of the detection reagent is not stable in the presence of
       thiols (e.g. DTT or 2-mercaptoethanol). Keep these reactants below 5 μM. If
       using your own buffer, keep the reaction between pH 7-8 (pH 7.4 is optimal).

Sample Handling

       Dilute samples in 1X Reaction Buffer. If the general amount of catalase activity 
       is not known, make several dilutions (1, 10, 20, 50 fold dilution) of your 
       sample. 0ne of these dilutions should fall in  the standard curve range.  

Assay Procedure

    1.     Pipet 50 µL of standard or sample to the bottom of a 96 well black plate. 
    2.     Pipet 50 µL of the 40 µM H2O2 solution to each well.
    3.     Incubate the plate for 30 to 60 minutes at room temperature.
    4.     Add 100 µL of the Reaction Cocktail to each well.

Note: Each investigator should optimize incubation times for their particular 
application.

    5.     Incubate the plate for 10 to 15 minutes.
    6.     Read samples using excitation 530-570 nm (570 nm is optimal) and measure
            fluorescence at 590-600 nm.

 
 

All standards, con-
trols, and samples 
should be run in 
duplicate.

Pre-rinse each pipet 
tip with reagent. 
Use fresh pipet tips 
for each sample, 
standard, and 
reagent.

Pipet the reagents 
to the sides of the 
wells to avoid pos-
sible contamina-
tion.
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Calculation of Results

	 Several options are available for the calculation of Catalase activity in samples. 
We recommend that the data be handled by an immunoassay software package 
utilizing a 4 parameter logistic curve fitting program. If data reduction software is 
not readily available, the Catalase activity can be calculated as follows:

 	 1.    Calculate the average net RFU for each standard and sample by 
                        subtracting the average 0 U/mL RFU from the average RFU for each  
                        standard and sample.

	 2.     Using linear graph paper, plot the Average Net RFU for each standard  
                        versus Catalase Activity (U/mL) in each standard. Appropximate a 
                        line through the points. The concentration of the unknowns can be 
                        determined by interpolation.

	 Samples with concentrations outside of the standard curve range will need to be 
reanalyzed using a higher dilution. 

Typical Results

	 The results shown below are for illustration only and should not be used to calculate 
results from another assay. The reaction contained 20 µM H202 (final) per well and 
the indicated amounts of catalase in 1X reaction Buffer. The reaction was incubated 
for 30 minutes at room temperature. The graph reports the change in fluorescence, 
observed fluorescence from negative control (no catalase) minus catalase sample 
fluorescence.

Make sure to 
multiply sample 
concentrations by 
the dilution factor 
used during sample 
preparation.
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Assay Designs, Inc.
5777 Hines Drive

Ann Arbor, Michigan
USA

tel: 734.668.6113 or 800.833.8651
fax: 734.668.2793
info@assaydesigns.com
www.assaydesigns.com

technical support: technical@assaydesigns.com

Limited Warranty
Assay Designs, Inc. warrants that at the time of shipment this product is free from defects in materials 

and workmanship. This warranty is in lieu of any other warranty expressed or implied, including but 

not limited to, any implied warranty of merchantability or fitness for a particular purpose.  

Assay Designs must be notified of any breach of this warranty within 48 hours of receipt of the 

product.  No claim shall be honored if Assay Designs is not notified within this time period, or if the 

product has been stored in any way other than outlined in this publication. The sole and exclusive 

remedy of the customer for any liability based upon this warranty is limited to the replacement of 

the product, or refund of the invoice price of the goods.

Kits for Charity™
Assay Designs has always been an active contributor to a number of local, 

national and international charities. We have broadened our charitable contri-

butions by implementing a program called Kits for Charity™.

Each quarter, Assay Designs will feature a different non-religious and non-political charitable 

organization on our website. For each kit sold during this time period, we will make a monetary 

contribution to the featured charity. Please check our website for the current quarter’s charity to 

see what organization your purchases are helping to support.

If you have any suggestions for future Kits for Charity™ recipients, please contact us at 

800.833.8651 or 734.668.6113.

Contact Us
For more details concerning the information within this kit insert, or to order any of the Assay 

Designs’ products, please call (734) 668-6113 between 8:30 a.m. and 5:30 p.m. EST. Orders or 

technical questions can also be transmitted by fax or e-mail 24 hours a day.
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