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Technical Bulletin 

pNPP Phosphatase Assay Kit 
  
Catalog Number MAK461

Product Description 

para-Nitrophenyl phosphate (pNPP) is a 
chromogenic substrate for most 
phosphatases such as alkaline phosphatases, 
acid phosphatases, protein tyrosine 
phosphatases and serine/threonine 
phosphatases. The reaction yields 
para-nitrophenol, which becomes an intense 
yellow soluble product under alkaline 
conditions and can be conveniently measured 
at 405 nm on a spectrophotometer.

The pNPP Phosphatase Assay kit involves 
adding a single reagent to the phosphatase 
and measuring the product formation on a 
spectrophotometer. The assay can be 
conveniently performed in cuvettes, tubes or 
multiwell plates at either room temperature 
or 37 °C. The detection limit of the kit is 
generally 3 ng of phosphatase or below. 

The kit is suitable for the quantitative 
determination of phosphatase activity of 
protein phosphatases.

Components 
The kit is sufficient for 500 colorimetric 
assays in 96-well plates. 

 Reagent 280 L 
Catalog Number MAK461A 

 Assay Buffer 25 mL 
Catalog Number MAK461B 

 Stop Solution 25 mL 
Catalog Number MAK461C 

Reagents and Equipment 
Required but Not Provided 

 Pipetting devices and accessories (e.g., 
multichannel pipettor) 

 Spectrophotometric multiwell 
plate reader which measures absorbance 
per cm 

 Clear flat-bottom 96-well or 384-well 
plates. Cell culture or tissue culture 
treated plates are not recommended. 

 (Optional) p-Nitrophenol for use with 
plate readers that do not measure 
absorbance per cm (Catalog 
Number 1048 or equivalent) 
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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. 

Storage/Stability  

The kit is shipped on wet ice. Store Reagent 
at -20 °C and other components at 2-8 °C.  

Preparation Instructions 

Briefly centrifuge small vials prior to opening. 
Prior to assay, allow all reagents to 
equilibrate to room temperature for 
30 minutes. 

Procedure 

All samples should be run in triplicate. 

96-well Procedure 

1. Mix enough reagents for the number of 
assays to be performed. For each well, 
prepare pNPP Substrate according to 
Table 1. Prepare pNPP Substrate fresh 
just prior to assay. 

Table 1. 
Preparation of pNPP Substrate 

Reagent pNPP Substrate 
Assay Buffer 50 L 
Reagent 0.5 L 

 

2. Prepare serial dilutions of the Sample 
Enzyme in an appropriate enzyme 
buffer. Prepare enough solution for 
triplicate assays.  

Note: The pH of the Assay Buffer 
provided in the kit is 7.2 and is 
compatible with the majority of 
neutral phosphatases such as 
protein phosphatases. 

For an acid phosphatase, use 100 mM 
sodium acetate, pH 5.5, 10 mM MgCl2 as 
the enzyme buffer.  

For an alkaline phosphatase, assay using 
the Alkaline Phosphatase Assay Kit 
(Catalog Number MAK447).  

3. Transfer 50 L of each Sample Enzyme 
dilution to wells of a clear, flat-bottom 
96-well plate. 

4. In triplicate, prepare Blank Control wells 
that contain 50 L of enzyme buffer.  

5. Initiate the reaction by adding 50 L of 
pNPP Substrate to each well. 

6. Incubate for 10-30 minutes at room 
temperature or 37 °C. 

7. Stop the reaction by adding 50 L of 
Stop Solution. Mix by quickly tapping the 
plate. Alternatively, plates can be shaken 
for 10 seconds on an orbital plate 
shaker. 

8. Read the absorbance of each well at 
405 nm (A405).  
 
Note: If using a plate reader which does 
not measure absorbance per cm, the 
light pathlength for the reaction can be 
determined separately using a dye with 
known concentration and molar 
extinction coefficient, e.g., p-nitrophenol 
in the Assay Buffer. 

384-well Procedure 

Follow the 96-well Procedure except adjust 
the volumes added to the plate to 25 L 
Sample Enzyme and 25 L pNPP Substrate. 
After the incubation, add 25 L 
Stop Solution. 

  



 

 
 
 

 
 
 
 
 

Page 3 of 5 

 

Results 

1. For each Sample Enzyme serial dilution, 
calculate the average absorbance 
(A405) and standard derivations of the 
triplicate wells. 

2. Subtract the average Blank Control 
absorbance (A405) from each Sample 
Enzyme serial dilution absorbance 
(A405) to determine the corrected Sample 
Enzyme absorbance (ΔA405).  

3. The enzyme activity is calculated from 
Beer-Lambert law as follows: 

Enzyme activity (moles/min/g) = 
 

𝑉 (µ𝑙) 𝑥 ∆𝐴  (𝑐𝑚 )

𝜀 𝑥 𝑇 (𝑚𝑖𝑛) 𝑥 𝑒𝑛𝑧𝑦𝑚𝑒 (µ𝑔)
 

where 

ε =  Molar extinction coefficient 
(M-1 × cm-1). For p-nitrophenol, 
ε = 1.78 × 104 M-1 × cm-1. 

ΔA405 =  Absorbance at 405 nm divided by 
the light path length (cm) 

V =  Final assay volume (150 L for 
96-well plate assay and 75 L for 
384-well plate assay) 

T =  Reaction time (minutes) 
(See Step 6 of the procedure) 

Enzyme=  Amount of Sample Enzyme 
added to the reaction (g) 

 
Enzyme turn-over number (min-1) = 

 
Enzyme activity (moles/min/g) × 

Enzyme molecular weight (Dalton) 

Figure 1. 
PTP1B is one member of the large protein 
tyrosine phosphatase family. The pNPP assay 
was performed in a 384-well plate using 
serial dilutions of the PTP1B enzyme. After 
the reaction was initiated by the addition of 
pNPP Substrate, the plate was read every 
30 seconds for 30 minutes.  

  

Figure 2. 
Plot of the initial rate (Vo) against enzyme 
concentration. The detection limit was 3 ng 
PTP1B. The enzyme activity measured from 
the linear range was 2.2 moles/min/g. The 
turn-over number was 82,280 per minute. 
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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. 

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

Technical Service 
Visit the tech service page on our web site at SigmaAldrich.com/techservice. 

Standard Warranty 
The applicable warranty for the products listed in this publication may be found at 
SigmaAldrich.com/terms.  
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