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NADP/NADPH Assay Kit

Instructions for Use

For the rapid, sensitive and accurate 
measurement of NADP/NADPH in various 
samples.

This product is for research use only and is not 
intended for diagnostic use.
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1. Overview

Assays of nicotinamide nucleotides are of continual interest in the 

studies of energy transforming and redox state of cells or tissue. 

Abcam’s NADP/NADPH Assay Kit provides a convenient tool for 

sensitive detection of the intracellular nucleotides: NADP, NADPH 

and their ratio. The enzymes in the system specifically recognize 

NADP/NADPH in an enzyme cycling reaction. There is no need to 

purify NADP/NADPH from samples.

The reaction specifically detects NADP and NADPH but it does not 

recognize NAD+/NADH. The enzyme cycling reaction significantly 

increases detection sensitivity. Results can be quantified using plate 

reader at OD450nm.
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2. Protocol Summary

Sample Preparation*

Standard Curve Preparation

Add NADP Cycling Mix

Measure Optical Density

*NADPH detection only: samples need to be decomposed.

Samples require an additional deproteinization step.

If you are an experienced user, please see page 21 for a quick 

assay procedure.
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3. Materials Supplied

Item Quantity Storage 
upon 

arrival

Storage after 
use/ 

reconstitution

NADP/NADPH Extraction Buffer 50 mL -80°C 4°C*

NADP Cycling Buffer 15 mL -80°C 4°C*

NADP Cycling Enzyme Mix 0.2 mL -80°C -80°C*

NADPH Developer 1 vial -80°C -80°C*

Stop Solution 1.2 mL -80°C -80°C*

NADPH Standard (MW:833.36) 166.7 μg -80°C -80°C*

4. Storage and Stability

Upon receipt, store kit at -80°C.

*Aliquot in working volumes before storing as recommended.

Ensure that the NADP Cycling Buffer is at room temperature before 

use. Keep other enzymes on ice during the assay and protect from 

light.
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5. Materials Required, Not Supplied

 MilliQ water or other type of double-distilled water (ddH2O)

 DMSO

 96-well plate

 Microcentrifuge

 Pipettes and pipette tips

 Colorimetric microplate reader

 Orbital shaker

 Heat block or water bath

 Vortex

 Dry ice

For deproteinization step, additional reagents are required:

 Perchloric acid (PCA) 4M, ice cold

 Potassium hydroxide (KOH), 2M
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6. Pre-Assay Preparation

1. NADPH Standard Preparation:
a) Reconstitute NAPDH Standard with 200 µl of pure DMSO to 

generate 1nmol/µl (1mM) NADPH standard solution. Make 

aliquots of 5 – 10 µl and store at -80°C.

b) Dilute 10 µl NADPH standard solution in 990 µl NADP/NADPH 

Extraction Buffer to generate 1 ml of 10 pmol/µl (10 µM) standard 

NADPH. Label this diluted standard as NADPH DS.

NOTE: Diluted NADPH solution is unstable and must be used 

within 4 hours.

2. NADP Cycling Enzyme Mix Preparation:
Aliquot enzyme so that you have enough volume to perform the 

desired number of assays; for example, for the plate set up 

shown in step 4, you should aliquot a minimum of 96 µl. 

Alternatively, a good starting point would be 20 µl aliquots. Store 

aliquots at -80°C.

3. NADPH Developer:
Reconstitute NADPH Developer in 1.2 ml of ddH2O. Pipette up 

and down several times to completely dissolve the pellet in 

solution. Do not vortex. Make 120 µl aliquots of the developer 

solution and store at -80°C.
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7. Assay Protocol

1. Sample Preparation:

NOTE: If you cannot perform the assay with fresh samples, please 

follow suggestion described in Section 10.1

a) For cell samples: Wash cells with cold PBS. Pellet 2 x 106 cells 

for each assay in a micro-centrifuge tube (spin at 2000 rpm for 5 

min). Extract the cells with 400 μl of NADP/NADPH Extraction 

Buffer by two freeze/thaw cycles (20 min on dry-ice followed by 

10 min at RT). Vortex the extraction for 10 sec. Spin the sample 

at 14000 rpm for 5 min. Transfer the extracted NADP/NADPH 

supernatant into a labeled tube and keep on ice.

b) For tissue samples (weight ~20 mg): Wash with cold PBS, 

homogenize the sample using a Dounce homogenizer with 400 μl 

of NADP/NADPH Extraction Buffer in a micro-centrifuge tube. 

Spin the sample at 14000 rpm for 5 min. Transfer the extracted 

NADP/NADPH supernatant into a new tube and keep on ice.

c) Deproteinization Step
Cell or tissue lysates, as well as serum and urine samples may 

contain enzymes that consume NADH rapidly. Follow the 

deproteinization step in order to remove those enzymes as well 

as stabilizing NAD and NADH molecules.
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 Add PCA to a final concentration of 1M in the homogenate 

solution and vortex briefly to mix well. NOTE: high protein 

concentration samples might need more PCA.

 Incubate samples on ice 5 min. Centrifuge samples at 

13,000rpm 2 min in a cold centrifuge. Transfer supernatant 

to a fresh tube.

 Neutralize supernatant by adding equal volume of ice-cold 

2M KOH to sample and vortexing briefly. This will neutralize 

the sample and precipitate excess PCA. Optional: take 1µL 

sample and check that pH is neutral (pH=6.8-7.2)

 Spin samples at 13,000rpm 15 min in a cold centrifuge. 

Collect supernatant.

Samples are now deproteinized, neutralized and PCA has been 

removed. The samples can now be used for the assay or can be 

stored at -80°C for later use.

To calculate the dilution factor of your final sample, simply apply 

the following formula:

% 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑎𝑚𝑝𝑙𝑒 𝑣𝑜𝑙𝑢𝑚𝑒
(𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑎𝑚𝑝𝑙𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 + 𝑣𝑜𝑙𝑢𝑚𝑒 𝑃𝐶𝐴 𝑎𝑑𝑑𝑒𝑑) 𝑥 100

2. Standard Curve Preparation:
Take diluted NADPH standard (NADPH DS) (see page 7, step 6-1b) 

and prepare standard curve dilution as follows, in a microplate or 

microcentrifuge tubes:
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LABEL
NADPH DS 
(amount 
(µl)

NADP/NADPH 
Extraction 
Buffer (µl)

Final 
volume 
in well 
(µl)

END 
CONCENTRATION 
NADPH IN WELL

A 0 150 50 0 pmol/well

B 6 144 50 20 pmol/well

C 12 138 50 40 pmol/well

D 18 132 50 60 pmol/well

E 24 126 50 80 pmol/well

F 30 120 5 100 pmol/well

Each dilution has enough amount of standard to set up 2 duplicates 

x 50 µl/well (see page 12).

3. Decomposition Step for NADPH detection: 
a) Total NADPt (total NADP & NADPH): Leave your sample as it 

is. 

We recommend performing several different sample dilutions with 

the Extraction Buffer to ensure the readings fall in the standard 

curve range.

b) NADPH: NADP needs to be decomposed before the reaction. To 

decompose NADP, aliquot 200 µl of extracted samples into 

microfuge tubes. Heat samples to 60°C for 30 min in a water bath 

or heating block. Under these conditions, all NADP will be 
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decomposed, while NADPH will still be intact. Cool samples on 

ice. Quickly spin the samples to remove precipitates if 

precipitation occurs.

a. To detect total NADPt (total NADP and NADPH): Transfer 

50 μl of extracted samples into labeled 96-well plate in duplicates. 

We recommend performing several different sample dilutions with 

the Extraction Buffer to ensure the readings fall in the standard 

curve range.

b. To detect NAPDH: Transfer 50 μl of NADP decomposed 

samples into labeled 96-well plate in duplicates. 

We recommend performing several different sample dilutions with 

the Extraction Buffer to ensure the readings fall in the standard 

curve range.

4. Standard and sample plate set up

There is no specific pattern for using the wells on the plate for the 

reading. However, a standard curve in duplicate has to be assayed 

with the samples.

We suggest that each sample (whether to detect NADPt or NADPH) 

is assayed at least in duplicate.

A typical layout for measuring standards and samples in duplicate in 

given in the table on the following page:
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 1 2 3 4 5 6 7 8 9 10 11 12
50 µl 
A

50 µl 
A

0 µl
50 µl

0 µl
50 µl

0 µl
50 µl

0 µl
50 µl     A

100 µl 100 µl 100 µl 100 µl 100 µl 100 µl     
50 µl 
B

50 µl 
B

5 µl
50 µl

5 µl
50 µl

5 µl
50 µl

5 µl
50 µl     B

100 µl 100 µl 100 µl 100 µl 100 µl 100 µl     
50 µl 
C

50 µl 
C

20 µl
50 µl

20 µl
50 µl

20 µl
50 µl

20 µl
50 µl     C

100 µl 100 µl 100 µl 100 µl 100 µl 100 µl     
50 µl 
D

50 µl 
D

35 µl
50 µl

35 µl
50 µl

35 µl
50 µl

35 µl
50 µl     D

100 µl 100 µl 100 µl 100 µl 100 µl 100 µl     
50 µl 
E

50 µl 
E

50 µl
50 µl

50 µl
50 µl

50 µl
50 µl

50 µl
50 µl     E

100 µl 100 µl 100 µl 100 µl 100 µl 100 µl     
50 µl 
F

50 µl 
F         F

100 µl 100 µl         

        G
        
        H
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Columns 1 & 2: Standard (A -F)

Columns 3 & 4: Sample

Columns 5 & 6: decomposed samples

NADP/NADPH Extraction Buffer

NADP Cycling Mix



5. NADP Cycling Mix:

a) Prepare NADP Cycling Mix for each reaction:

NADP Cycling Buffer: 98 µl

NADP Cycling Enzyme Mix: 2 µl

Prepare a Master Mix to ensure consistency. We recommend the 

following calculation:

NADP Cycling Buffer: 98µl x (Nb samples +Standards + 1)

NADP Cycl Enzyme Mix: 2 µl x (Nb samples +Standards + 1)

For example, to measure the plate set up in page 12 (a total of 48 

wells), you will need:

NADP Cycling Buffer 4.8 ml (98 µl x [48 + 1])

NADP cycling enzyme mix 98 µl (2 µl x [48 + 1])

b) Mix well and add 100 µl of the Master Mix into each well of the 

NADPH standard and samples. Mix and incubate the plate at RT 

for 5 min to convert NADP to NADHP.

6. NADPH developer:
Add 10 μl NADPH Developer into each well. Let the reaction cycle at 

room temperature for 1 – 4 hours. Longer incubation times maybe 

needed depending on the OD450nm reading.
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7. Plate reading:
Read the plate at OD450nm. The plate can be read multiple times 

while the color is still developing.

The reaction can be stooped by adding 10 µl of Stop Solution into 

each well and mixing well. The color should be stable for 48 hours in 

a sealed plate after addition of Stop Solution.

8. Data Analysis

8. Calculations:
a) Determine the average absorbance of each standard based on 

duplicates.

b) Subtract the mean absorbance value of the blank (A1&A2) from 

itself and all other standards and samples. This is the corrected 

absorbance.

c) Plot the corrected absorbance values for each standard as a 

function of the final concentration of NADPt or NADPH 

(pmol/well). See Figure 1 for a typical standard curve.

d) Calculate the trendline equation based on your standard curve 

data.

e) Calculate concentration of NADPt or NADPH (pmol/well, or µM) 

of the samples using the corrected absorbance of each sample 

and the equation:
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[𝑁𝐴𝐷𝑃𝑡] = (𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 ‒ (𝑦 ‒ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)
𝑆𝑙𝑜𝑝𝑒 )

[𝑁𝐴𝐷𝑃𝐻] = (𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 ‒ (𝑦 ‒ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)
𝑆𝑙𝑜𝑝𝑒 )

Alternatively, NADPt or NADPH values can be expressed in ng/mg 

protein if a protein quantification assay has been previously 

performed (NADH MW=745.4).

NAD/NADH Ratio is calculated as: 

NADPt - NADPH
NADPH

Figure 1: Typical NADPH standard calibration curve. Quantification 

of NADPH (square) following product protocol and using NADPH 

standard provided in the kit. No NADH (diamond) was detected in 

this reaction.
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9. Troubleshooting

Problem Reason  Solution

Assay buffer at 
wrong temperature

Working assay buffers must not 
be chilled - need to be warmed 
to RT

Protocol step missed Re-read and follow the protocol 
exactly

Plate read at 
incorrect wavelength

Ensure you are using 
appropriate reader and filter 
settings

Assay not 
working

Unsuitable microtiter 
plate for assay

Fluorescence: Black plates 
(clear bottoms);
Luminescence: White plates;
Colorimetry: Clear plates.

Measured at wrong 
wavelength 

Use appropriate reader and filter 
settings

Samples contain 
impeding substances

Troubleshoot and also consider 
deproteinizing samples with 
10kDa spin column (ab93349)

Unsuitable sample 
type

Use recommended samples 
types as listed on the datasheet

Unexpected 
results

Sample readings are 
outside linear range

Concentrate/ dilute samples to 
be in linear range
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Samples 
with 
inconsistent 
readings

Unsuitable sample 
type

Refer to datasheet for details 
about incompatible samples

Samples may need 
to be deproteinized Follow deproteinization protocol

Cell/ tissue samples 
not sufficiently 
homogenized

Increase freeze/thaw time or 
number of strokes with the 
Dounce homogenizer

Too many freeze-
thaw cycles

Aliquot samples to reduce the 
number of freeze-thaw cycles

Samples contain 
impeding substances

Troubleshoot and also consider 
deproteinizing samples

Samples are too old 
or incorrectly stored

Use freshly made samples and 
store at recommended 
temperature until use

Not fully thawed kit 
components

Wait for components to thaw 
completely and gently mix prior 
use

Out-of-date kit or 
incorrectly stored 
reagents

Always check expiry date and 
store kit components as 
recommended on the datasheet

Reagents sitting for 
extended periods on 
ice 

Try to prepare a fresh reaction 
mix prior to each use

Incorrect incubation 
time/ temperature

Refer to datasheet for 
recommended incubation time 
and/ or temperature

Lower/ 
Higher 
readings in 
samples 
and 
standards

Incorrect amounts 
used

Check pipette is calibrated 
correctly (always use smallest 
volume pipette that can pipette 
entire volume)
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Problem Reason  Solution

Not fully thawed kit 
components

Wait for components to thaw 
completely and gently mix prior 
use

Pipetting errors when 
setting up the 
standard curve

Try not to pipette too small 
volumes

Incorrect pipetting 
when preparing the 
reaction mix

Always prepare a Master Mix

Air bubbles in wells

Air bubbles will interfere with 
readings; try to avoid producing  
air bubbles and always remove 
bubbles prior to reading plates

Concentration of 
standard stock 
incorrect

Recheck datasheet for 
recommended concentrations of 
standard stocks

Errors in standard 
curve calculations

Refer to datasheet and re-check 
the calculations

Standard 
curve is not 
linear

Use of other 
reagents than those 
provided with the kit

Use fresh components from the 
same kit
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10. FAQs

1. My samples (cells/tissue) have been frozen prior to starting 
the experiment. Can I still use them?
Yes, provided they have been frozen properly. We recommend to 
snap freeze extracts or tissue in liquid nitrogen upon extraction 
and store the samples immediately at - 80°C. When you are 
ready to test your samples, thaw them on ice.
However, we strongly recommend that you use fresh samples. If 
you cannot perform the assay at the same time, we suggest that 
you complete step 2 of the protocol (sample preparation), as well 
as the deproteinizing step, before storing the samples.

2. Which protein quantification method can I use to determine 
the protein amount in my samples?
Our buffers are compatible with any Coomassie, Bradford or BCA 
protein assays. We recommend:
 BCA Protein Quantification Kit (ab102536)
 Protein Quantification Kit (ab102535)
 Optiblot Bradford Reagent (ab119216)

3. What cell dilution can I use to start with?

We would recommend you to quantify the amount of protein in 
your sample before any further dilution as this will provide you a 
reference point.
Ideally, the reading of your samples should fall within the reading 
of the standard curve. The highest concentration of our NADH 
standard is 1 µM NADH, which corresponds to 664.4 µg NADH 
(66.44ng NAD/well). An initial recommendation would be 100 – 
200 µg protein/well.
You should then aim to have same amount or less of protein on 
your well.
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Alternatively, if you are not able to quantify the amount of protein 
in your sample, you could do serial dilutions from your starting 
material (~ 400 µl) as follows:
2x – 5x – 10x – 25x – 50x – 75x – 100x.
This won’t be as accurate as when based on protein amount, but 
it should be enough to get you started.
Remember that your dilutions will be further diluted when 
performing the assay.
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11. Quick Assay Procedure

NOTE: This procedure is provided as a quick reference for 
experienced users. Follow the detailed procedure when initially 
performing the assay.

1. Prepare buffers and enzymes; aliquot if necessary
2. Prepare standard curve from fresh NADPH DS:

LABEL
NADPH DS 
(amount 
(µl)

NADP/NADPH 
Extraction 
Buffer (µl)

Amount 
in well

END 
CONCENTRATION 
NADPH IN WELL

A 0 150 50 µl 0 pmol/well

B 6 144 50 µl 20 pmol/well

C 12 138 50 µl 40 pmol/well

D 18 132 50 µl 60 pmol/well

E 24 126 50 µl 80 pmol/well

F 30 120 50 µl 100 pmol/well
3. Prepare samples (dilute if necessary)
4. Decompose standard and samples for NADPH detection (if applicable) 

by heating samples at 60°C 30 min and quickly cooling samples on ice.
5. Set up plate for standard and samples (see page 12) with 50 µl/well
6. Prepare NADP cycling Master mix
NADP Cycling Buffer: 100µl x (Nb samples +Standards + 1)

NADP Cycling Enzyme Mix: 2 µl x (Nb samples +Standards + 1)

7. Add 100µl NADP cycling Mix to samples, and incubate plate at RT 5 min
8. Add 10 µl NADPH developer/well
9. Incubate plate at RT 1h – 4h
10. Measure plate absorbance at OD450nm
11.Add 10 µl Stop solution/well
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UK, EU and ROW
Email: technical@abcam.com | Tel: +44-(0)1223-696000

Austria
Email: wissenschaftlicherdienst@abcam.com | Tel: 019-288-259

France
Email: supportscientifique@abcam.com | Tel: 01-46-94-62-96
 
Germany
Email: wissenschaftlicherdienst@abcam.com | Tel: 030-896-779-154
 
Spain
Email: soportecientifico@abcam.com | Tel: 911-146-554
 
Switzerland
Email: technical@abcam.com 
Tel (Deutsch): 0435-016-424 | Tel (Français): 0615-000-530

 

US and Latin America
Email: us.technical@abcam.com | Tel: 888-77-ABCAM (22226)

Canada
Email: ca.technical@abcam.com | Tel: 877-749-8807

 

China and Asia Pacific 
Email: hk.technical@abcam.com | Tel: 108008523689 (中國聯通)
 
Japan
Email: technical@abcam.co.jp | Tel: +81-(0)3-6231-0940 
www.abcam.com | www.abcam.cn | www.abcam.co.jp
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