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Product Information 

Peroxidase from horseradish 
Sigma Type VI, essentially salt-free, lyophilized powder, ≥250 units/mg solid (using pyrogallol) 

P8375

 

Product Description 

EC Number: 1.11.1.7 

CAS Registry Number: 9003-99-0 

Synonym: Hydrogen peroxide oxidoreductase; HRP 

Horseradish peroxidase (HRP) is isolated from the 
roots of horseradish (Amoracia rusticana) and belongs 
to the ferroprotoporphyrin group of peroxidases. HRP 
readily combines with hydrogen peroxide (H2O2). The 

resultant [HRP-H2O2] complex can oxidize a wide 
variety of hydrogen donors: 

Donor + H2O2 → Oxidized Donor + 2 H2O 

HRP will oxidize various substrates (see Table 1): 

• Chromogenic 

• Chemiluminescent (such as luminol or isoluminol) 

• Fluorogenic (such as tyramine, homovanillic acid, 
or 4-hydroxyphenyl acetic acid) 

HRP is a single chain polypeptide that contains four 

disulfide bridges. HRP is a glycoprotein that contains 
18% carbohydrate. The carbohydrate composition 
consists of galactose, arabinose, xylose, fucose, 
mannose, mannosamine, and galactosamine, 
depending upon the specific isozyme.1  

HRP is a widely used label for immunoglobulins in 

many different immunochemistry applications, 
including immunoblotting, immunohistochemistry, and 
ELISA. HRP can be conjugated to antibodies by 
several different methods, including glutaraldehyde, 
periodate oxidation, through disulfide bonds, and also 
via amino and thiol directed cross-linkers. HRP is the 
most desired label for antibodies, since it is the 

smallest and most stable of the three most popular 
enzyme labels (peroxidase, β-galactosidase, alkaline 

phosphatase) and its glycosylation leads to lower  
non-specific binding.2 A review of glutaraldehyde and 
periodate conjugation methods has been published.3 

Peroxidase is also utilized for the determination of 
glucose4 and peroxides5 in solution. Several 

publications,6-24 theses,25-29 and dissertations30-46 
have cited use of P8375 in their research protocols. 

Precautions and Disclaimer  

For R&D use only. Not for drug, household, or other 
uses. Please consult the Safety Data Sheet for 
information regarding hazards and safe handling 

practices.   

Reagent  

This product is supplied as an essentially salt-free, 
lyophilized powder. 

Specific Activity: ≥ 250 units/mg solid (pyrogallol as 
substrate) 

Unit definition (purpurogallin): One unit will form  
1.0 mg of purpurogallin from pyrogallol in 20 seconds 

at pH 6.0 at 20 °C.  This unit is equivalent to ~18 µM 
units per minute at 25 °C. 

RZ (Reinheitszahl):  2.5 – 4.0 

RZ is the absorbance ratio A403/A275 determined at 

0.5-1.0 mg/mL in deionized water. RZ is a measure of 
hemin content, not enzymatic activity. Even 
preparations with high RZ values may have low 

enzymatic activity. 

Total molecular mass:47 ~44 kDa (~44,000 Da) 

• Polypeptide chain: 33,890 Da 

• Hemin plus Ca2+: ~700 Da 

• Carbohydrate: 9,400 Da  

Extinction coefficient:48 EmM = 100 (403 nm) 

Optimal pH range:49 6.0-6.5 (activity at pH 7.5 is 

84% of the maximum) 

The enzyme is most stable in the pH range of 5.0-9.0. 

Isoelectric point:1 isozymes range from 3.0-9.0  
(at least seven isozymes) 

Inhibitors:50 sodium azide; cyanide; L-cystine; 
dichromate; ethylenethiourea; hydroxylamine; 

sulfide; vanadate; p-aminobenzoic acid; Cd2+, Co2+, 
Cu2+, Fe3+, Mn2+, Ni2+, Pb2+ ions  
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Preparation Instructions 

This product is soluble in water or 0.1 M phosphate 
buffer, pH 6.0. 

Storage/Stability  

Store the product at 2-8 °C. The enzyme remains 
active for at least five years. The product may also be 
stored at –20 °C, if desired. The lyophilized powder 
will retain at least 80% of its activity after two weeks 
at 37 °C. 

A 1 mg/mL solution in 0.1 M phosphate buffer,  

pH 6.0, remains active for at least two weeks at room 
temperature. A solution retains activity after  
5 freeze-thaw cycles. 

References 

1. Shannon, L.M. et al., J. Biol. Chem., 241(9), 

2166-2172 (1966). 

2. Deshpande, S.S., Enzyme Immunoassays, From 

Concept to Product Development. Chapman and 
Hall (New York, NY), pp. 169-171 (1996). 

3. Harlow, E. and Lane, D., Antibodies: A Laboratory 
Manual. Cold Spring Harbor Laboratory Press 
(Cold Spring Harbor, NY), pp. 346-348 (1988). 

4. Bergmeyer, H.-U. et al., Methods of Enzymatic 
Analysis, 2nd ed. (Bergmeyer, H.-U., ed.). Verlag 
Chemie/Academic Press, pp. 1205-1227 (1974). 

5. Bernt, E. and Bergmeyer, H.-U., Methods of 
Enzymatic Analysis, 2nd ed., pp. 2246-2248 

(1974). 

6. Näslund, B. et al., J. Lipid. Res., 34(4), 633-641 
(1993). 

7. Hayes, W.K. et al., Toxicon, 31(7), 881-887 
(1993). 

8. Van Nieuwenhoven, F.A. et al., Circulation, 
92(10), 2848-2854 (1995). 

9. Larisch, B.C., and Duff, S.J.B., Wat. Res., 31(7), 
1694-1700 (1997).  

10. Wodzig, K.W. et al., Ann. Clin. Biochem.,  
34(Pt 3), 263-268 (1997).  

11. Bar-Nun, N. et al., FEMS. Microbiol. Lett., 
217(1), 121-124 (2002). 

12. Szynol, A. et al., Antimicrob. Agents. Chemother., 

48(9), 3390-3395 (2004). 

13. Suderman, R.J. et al., Insect Biochem. Mol. Biol., 
40(3), 252-258 (2010). 

14. ter Haar, R. et al., Carbohydr. Res., 346(8), 
1005-1012 (2011).  

15. Johnson, N. et al., J. Natl. Cancer. Inst., 104(9), 
657-759 (2012). 

16. Zaeem Cader, M. et al., Nat. Immunol., 17(9), 
1046-1056 (2016). 

17. Hartley, C.J. et al., PLoS One, 12(11), e0184183 
(2017). 

18. Chanda, D. et al., eLife, 10, e68049 (2021). 

19. Flor, S. et al., Antioxidants (Basel), 10(12), 1988 
(2021). 

20. Matas-Rico, E. et al., Cell Rep., 37(7), 110013 
(2021). 

21. Ni, X. et al., J. Am. Chem. Soc., 143(33),  
13325-13332 (2021).  

22. Poli, V. et al., iScience, 24(11), 103256 (2021). 

23. Saghati, S. et al., BMC Res. Notes, 14(1), 384 
(2021).  

24. Tornin, J. et al., Nat. Protoc., 16(6), 2826-2850 
(2021).  

25. Blanchard, Renee, "Spatial and temporal 
distribution of hydrogen peroxide in the equatorial 
Pacific Ocean". Colby College, Senior Honors 
thesis, p. 10 (May 1991). 

26. Orchard, Robert Graham, "A Flow-Through 
Enzyme-Linked Immunoassay for Progesterone". 

University of Waikato, M.Sc. thesis, pp. 30, 31, 
101 (2007). 

27. Putman, Sarah, "Gonadal and adrenal hormone 
patterns in African lions (Panthera leo) of diverse 
age and reproductive success". George Mason 

University, M.S. thesis, p. 90 (2015). 

28. Zukas, Heather, "Development of a Three-

Dimensional In Vitro Tissue Model of the Human 
Lung Alveolus". Tufts University, M.S. thesis,  
p. 34 (August 2017). 

29. Friedly, Nina, "Investigation of Reactive Oxygen 
Species Production in the Rat Lung Using Optical 
Imaging". Marquette University, M.S. thesis, p. 58 
(May 2018). 

30. Hindle, Joanne Elizabeth, "Reproductive 
Assessment in Female African Rhinoceroses by 
Urinary Steroid Analysis". University of London, 
Ph.D. dissertation, p. 115 (1990). 

31. Passera, Elisabetta, "Biochemical characterization 
of human kynurenine aminotransferase II  

(hKAT II): a drug target for cognitive diseases ". 
Università degli Studi di Parma, Ph.D. 
dissertation, pp. 69, 70, 98, 99, 116 (2011). 

32. Marcano, Daniela C., "Synthesis, Characterization, 
and Biological Uses of Carbon Nanoparticles". Rice 
University, Ph.D. dissertation, p. 4 (2012). 



 

 

 
 

 
 

 

P8375dat   Rev 02/22            3             

 

33. Kalra, Sonam, "The distribution and  
pro-inflammatory impact of titanium debris 

accumulation in the peri-implant environment". 
University of Birmingham, Ph.D. dissertation,  
p. 105 (September 2013). 

34. Haas, Kerstin Elisabeth, "Diet induced obesity 
differentially affects mitochondrial function in 
skeletal muscle and liver of C57BL/6J mice". 
Technischen Universität München, Dr. rer. nat. 

dissertation, p. 122 (2014). 

35. Borges, Alexandre Filipe Guerreiro, "The 
grapevine defences: Walking towards the ‘hidden‘ 
role of dirigent proteins in Vitis vinifera secondary 
metabolism". Universidade Nova de Lisboa, Ph.D. 
dissertation, p. 126 (2014). 

36. Odeyemi, Samuel Wale, "A comparative study of 

the in vitro antidiabetic properties, cytotoxicity 
and mechanism of action of Albuca bracteata and 
Albuca setosa bulb extracts". University of Fort 
Hare, Ph.D. dissertation, p. 81 (June 2015). 

37. Schöttl, Theresa, "Novel experimental strategies 
to assess the interplay between white adipocyte 

mitochondrial bioenergetics and systemic glucose 
homeostasis in C57BL/6 mice". Technischen 
Universität München, Dr. rer. nat. dissertation,  
p. 95 (2015). 

38. Yang, Yuhue Renee, "DNA Nanostructures as 
Programmable Biomolecular Scaffolds for 
Enzymatic Systems". Arizona State University, 

Ph.D. dissertation, p. 133 (May 2016).  

39. Baumann, Andre, "New tools for maggot 
debridement therapy research: From the 
establishment of qRT-PCR to the characterization 
of Lucilia sericata Urate Oxidase".  
Justus-Liebig-Universität Gießen, Dr. rer. nat. 
dissertation, p. 70 (February 2017). 

40. Tothill, Alexander M., "Developing a Proof of 
Principle 3D-Printed Lab-On-A-Disc Assay 
Platform". Cranfield University, Ph.D. dissertation, 
p. 234 (May 2017). 

41. Brown, Jacob Levi, "Cancer-Induced Muscle 
Wasting". University of Arkansas, Ph.D. 

dissertation, pp. 205, 206 (May 2018). 

42. Garnham, Jack Oliver, "Mechanisms of exercise 
intolerance in chronic heart failure and type 2 

diabetes mellitus". University of Leeds, Ph.D. 
dissertation, p. 72 (September 2018).  

43. Tran, Jason, "An F-actin point pattern cluster 
analysis with Triangulation algorithms“. University 

of New South Wales, Ph.D. dissertation, p. 67 
(September 2018). 

44. Buck, Chelsea, "Characterization and 
functionalization of suckerin-12 protein 

hydrogels". University of Dayton, Ph.D. 
dissertation, pp. 41, 67, 99 (December 2018). 

45. Pantarelli, Chiara, "The P-Rex1 Regulator Norbin 
Suppresses Neutrophil-Dependent Antibacterial 
Immunity". University of Cambridge, Ph.D. 
dissertation, p. 67 (August 2019). 

46. Shah, Riddhi Shalibhadra, "Visualization of 

Structural Changes in Thermochemically 
Pretreated Plant Cell Wall Polymers ". University 
of Tennessee Knoxville, Ph.D. dissertation, p. 209 
(May 2020). 

47. Welinder, K.G., Eur. J. Biochem., 96(3), 483-502 
(1979). 

48. Delincée, H. and Radola, B.J., Eur. J. Biochem., 
52(2), 321-330 (1975). 

49. Schomberg, D., Salzmann, M., and Stephan, D., 
Enzyme Handbook 7, EC 1.11.1.7, 1-6 (1993). 

50. Zollner, H., Handbook of Enzyme Inhibitors,  
2nd ed., Part A. VCH Verlagsgesellschaft,  
pp. 367-368 (1993). 

Notice 

We provide information and advice to our customers 
on application technologies and regulatory matters to 
the best of our knowledge and ability, but without 

obligation or liability. Existing laws and regulations 
are to be observed in all cases by our customers. This 
also applies in respect to any rights of third parties. 

Our information and advice do not relieve our 
customers of their own responsibility for checking the 
suitability of our products for the envisaged purpose. 

The information in this document is subject to change 

without notice and should not be construed as a 
commitment by the manufacturing or selling entity, or 
an affiliate. We assume no responsibility for any 
errors that may appear in this document. 

Technical Assistance 

Visit the tech service page at 

SigmaAldrich.com/techservice. 

Standard Warranty 

The applicable warranty for the products listed in this 

publication may be found at SigmaAldrich.com/terms. 

Contact Information 

For the location of the office nearest you, go to 
SigmaAldrich.com/offices. 

 



 

The life science business of Merck KGaA, Darmstadt, Germany  

operates as MilliporeSigma in the U.S. and Canada. 
 

 

MilliporeSigma, and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its 
affiliates. All other trademarks are the property of their respective owners. Detailed 

information on trademarks is available via publicly accessible resources. 
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Table 1. Peroxidase Substrates 

 

Substrate Cat. No. or Cat. Nos.  Color Reaction End Product Applications 

2,2-Azino-bis(3-

Ethylbenzthiazoline-6-

Sulfonic Acid; ABTS) 

A3219, A9941 Green Soluble ELISA 

o-Phenylenediamine (OPD) P9187 Orange Soluble ELISA 

3,3,5,5-

Tetramethylbenzidine (TMB) 

T8665, T3405 Blue Soluble ELISA 

T0565 Deep Blue Insoluble Blotting 

o-Dianisdine D9154 Yellow-Orange Soluble ELISA 

5-Aminosalicylic Acid (5AS) A79809, A3537 Brown Soluble ELISA 

3,3-Diaminobenzidine (DAB) 

D7304, D5905, D4168, D4293, 
D4418, D7679 

Brown 
Insoluble 

Blotting, 
Histochemistry 

D0426 Blue-Black 

4-Chloro-1-Naphthol (4C1N) C6788 Blue Insoluble Blotting 

3-Amino-9-Ethylcarbazole 
(AEC) 

AEC101, A6926 Red Insoluble Blotting 

CPS-1 CPS160, CPS1A120, CPS1A300 
Chemiluminescent Soluble Blotting 

CPS-3 CPS350, CPS3100, CPS3500 

CPS-2 CPS260 Chemiluminescent Soluble ELISA 

 

Table 2. Other Grades of HRP Available 

Cat. No. RZ value Specific Activity (*) 

P8250 ≥ 1.8 150 – 250 units/mg solid 

P2088 2.6 – 3.4 200-300 units/mg solid 

P8415 ≥ 3.0 ≥ 250 units/mg solid 

P8125 ≥ 1.0 50-150 units/mg solid 

P6782 2.5 – 4.0 ≥ 250 units/mg solid 

P6140 2.5 – 3.5 ≥ 225 units/mg protein 

 

 (*) Specific activity is reported in terms of purpurogallin units. 

 


