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Table 1. Contents and storage information.

Material Amount Storage Stability

Paraoxonase substrate (Component A) 500 µg

≤–20°C•
When stored as directed, kit 
components should be stable for  
at least 6 months.

Fluorescent reference standard (Component B) 250 µg

20X reaction buffer (Component C) 20 mL

Stop reagent (Component D) 1 mg

96-well microplate (Component E) 2 plates 

Adhesive microplate covers (Component F) 2 covers

Organophosphatase positive control (Component G) 10 units

DMSO (Component H) 2 mL

Limit of detection: The limit of detection of this assay is ~50 mU/mL of paraoxonase, where 1 unit of paraoxonase is defined as the 
amount of enzyme that will liberate 1 nanomole of organophosphate per minute at 37°C.  

Approximate fluorescence excitation/emission maxima: 360/450 nm 

EnzChek® Paraoxonase Assay Kit 

Introduction

Paraoxonase is a mammalian enzyme associated with high-density lipoprotein (“good cholesterol”) 
in serum. Low serum paraoxonase levels are positively correlated with risk of cardiovascular 
disease,1 and paraoxonase activity is a better marker than the PON1 genotype for predicting 
susceptibility to vascular disease.2 Paraoxonase has multiple activities including organophospha-
tase, phosphotriesterase, arylesterase, and thiolactonase. The organophosphatase activity confers 
protection against toxic organophosphates such as insecticides, which are a common source of 
chemical intolerance, and nerve agents such as sarin and VX. Current methods for measuring 
paraoxonase in serum, such as the colorimetric paraoxon assay,3 are relatively insensitive and 
often toxic themselves, and are compromised by high background and low signal as well. 

The EnzChek® Paraoxonase Assay Kit is a highly sensitive, homogeneous fluorometric assay 
(excitation/emission maxima 360/450 nm) for the organophosphatase activity of paraoxonase, 
based on the hydrolysis of a fluorogenic organophosphate analog. Under standard conditions the 
assay requires only 5 mL of serum, yields a signal in as little as 15 minutes, and is linear for up 
to 60 minutes. The assay is >10-fold more sensitive than the colorimetric paraoxon assay and, 
unlike the colorimetric assay, can distinguish samples of very similar paraoxonase activity. The 
assay requires only a single homogeneous reaction, which may be either continuously monitored 
or terminated using a stop solution. Correlation between the inhibition curves of the fluorogenic 
paraoxonase assay versus the colorimetric assay is excellent. The Ź factor (a statistical param-
eter for evaluating the signal window of an assay) 4 is 0.95 when the assay is performed as de-
scribed in the 96-well format.
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Before You Begin

Before opening a vial, allow it to warm to room temperature.  

Preparing the Stock Solution Allow components to warm to room temperature before preparing the various stock solutions.

	 1.1	 Prepare 20 mL of 1X reaction buffer by adding 1 mL of 20X reaction buffer (Component C) 
to 19 mL of deionized water. This 1X reaction buffer should be sufficient for approximately 
100 assays of 100 mL each, with 10 mL excess for making stock solutions and dilutions.

	 1.2	 Prepare a 110X paraoxonase substrate stock solution (Component A) by adding 127 mL of 
DMSO to the paraoxonase substrate (Component A) vial. Stored at 2–6°C and protected 
from light and humidity, this stock solution is stable for up to two weeks.

	 1.3	 If desired, prepare a 10 mM fluorescent reference standard by adding 118 mL of DMSO to the 
fluorescent reference standard (Component B) vial. Store at 2–6°C and protect from light.

	 1.4	 As needed, dissolve the organophosphatase positive control (Component G) in 1 mL of 1X 
reaction buffer. This stock solution is sufficient for more than 60 positive control reactions 
(see step 3.2). For short-term use, store on ice or at 2–6°C overnight. For longer storage, dis-
pense aliquots and freeze at ≤–20°C until required for use. Do not subject the organophos-
phatase solution to repeated freeze/thaw cycles or vortexing.

	 1.5		If desired, dissolve the stop reagent (Component D) in 1 mL of DMSO to make a 12X stop 
solution.

Preparing the Sample

	 2.1	 For each sample that will be assayed (serum samples and organophosphatase positive control, 
if desired), dispense 245 mL of 1X reaction buffer to a well of microplate 1. Add 5 mL of serum 
sample, or 10 mL of the organophosphatase positive control stock solution (prepared in step 
1.4), in the pattern or replicates desired. Cover the plate with the adhesive microplate cover 
and store at 2–6°C until needed.

Preparing the Standard Curve

	 3.1		Prepare the standard curve for the fluorescent reference standard in wells A1, B1, C1, and 
D1 of microplate 2 as follows: First add 100 mL of 1X reaction buffer to each well. Then add 
an additional 99 mL of 1X reaction buffer and 1 mL of 10 mM fluorescent reference standard 
to well A1, and mix thoroughly. Transfer 100 mL from well A1 to well B1, and mix; transfer 
100 mL from well B1 to well C1, and mix; transfer 100 mL from well C1 to well D1 and mix. 
Discard the excess 100 mL from well D1. The concentrations (and amounts) of the fluorescent 
reference standard in wells A1–D1 will be 50 mM (5 nmol), 25 mM (2.5 nmol), 12.5 mM 
(1.25 nmol), and 6.25 mM (0.625 nmol), respectively.

	 3.2		If desired, prepare an organophosphatase positive control dilution series by adding 8 mL, 4 mL, 
2 mL, and 1 mL of the organophosphatase positive control stock solution (prepared in step 1.4) 
to wells E1, F1, G1, and H1, respectively, and bringing the volumes up to 50 mL with 1X reac-
tion buffer. The resulting concentrations of organophosphatase should reflect above-average 
(E1), average (F1, G1), and below-average (H1) serum paraoxonase activities. Serum samples 
that fall outside this range should be carefully checked for accuracy.
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Experimental Protocol

The following procedure is designed for use with a fluorescence microplate reader, typically 
in 96-well format.

Note: While the assay is more accurate in the 96-well format, the assay can be scaled down 
for 384-well plates. Choose the final reaction volume desired, use half that volume of paraox-
onase substrate working solution, and make up the remainder of the reaction with sample in 
1X reaction buffer. For 384-well black Corning microplates using a total reaction volume of 
20 mL per well, a Ź factor of 0.75 was obtained.

Assaying for  
Serum Paraoxonase This protocol describes a paraoxonase assay in a total volume of 110 mL per well. The volumes 

recommended here are sufficient for ~100 assays. 

	 4.1		To each well of columns 2–12 of microplate 2, add 50 mL of 1X reaction buffer.

	 4.2		Pipet 10 mL of each serum sample or positive control from microplate 1 (prepared in step 2.1) 
into the corresponding well in microplate 2. For negative controls, pipet 10 mL of 1X reaction 
buffer. Each well in columns 2–12 of microplate 2 now contains a total volume of 60 mL. For 
best results in the subsequent steps, prewarm the plate to 37°C in an incubator at this point.

	 4.3		Make a paraoxonase substrate working solution by adding 100 mL of the 110X substrate solu-
tion in DMSO (prepared in step 1.2) to 5 mL of 1X reaction buffer in a disposable pipetting 
reservoir. Mix well. This paraoxonase substrate working solution is sufficient for 100 assays 
and should either be used quickly, or discarded after a few hours if not used up.

	 4.4		Using a multichannel pipet, add 50 mL of 2X paraoxonase substrate to each well of columns 
2–12 of microplate 2, and also to wells E1–H1 containing the organophosphatase positive 
control dilution series. Mix briefly after each addition. This begins the organophosphate 
hydrolysis reaction. Proceed promptly to the next step without delay.

	 4.5		Transfer microplate 2 to a fluorescence microplate reader set to 37°C, and read the plate using 
excitation at 360 nm and emission at 450 nm. The plate may be read continuously from 15 to 
60 minutes. The positive controls should continue to show linear fluorescence increases for 
up to 60 minutes. Further incubation may result in the control with the highest concentration 
departing from the linear range of the standard curve.

Note:	The reactions may be stopped at any point during the read. Add 10 mL of 12X stop 
solution (prepared in step 1.5) to any of the sample wells in microplate 2 to stop the reaction 
in that well. 

Analyzing the Data

	 5.1		Generate a standard curve by plotting the fluorescence of the fluorescent reference standard 
on the y-axis versus the amount on the x-axis. Figure 1 shows a typical standard curve for 
this assay.

	 5.2		Subtract the background fluorescence of the negative controls from all other samples, plot 
the data, and use the equation of the standard curve to determine the amount of the fluores-
cent product in each sample well.

	 5.3		The amount of the fluorescent product formed may be converted to units of paraoxonase 
(organophosphatase activity) by the following definition:

1 unit (U) of paraoxonase generates 1 nmol of fluorescent product per minute at 37°C.
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Example:	

Using the equation of the line fit to the standard curve, y = 229.96x + 9.26, a sample with a 
measured fluorescence of y = 400 gives x = 1.7 nmol of fluorescent product. The fluorescence 
was measured at 30 minutes after starting the reaction. 

1. Using the unit definition, calculate the amount of enzyme in the reaction:

         1.7 nmol ×          1 U            =   0.057 U
          30 min       1 nmol/min

2. Taking into account that the serum was diluted 50-fold in step 2.1, and that 10 mL of this 
diluted serum was added to the reaction, calculate the paraoxonase activity of the original 
serum sample:

         0.057 U ×   50   =   0.28 U/µL
         10 µL

Figure 1. Standard curve for fluorescent reference standard.

References

1. Circulation 107, 2775 (2003);  2. Arterioscler Thromb Vasc Biol 23, 1465 (2003);  3. Anal Biochem 180, 242 (1989);  4. J Biomol Screen 4, 67 (1999).

Product List   Current prices may be obtained from our website or from our Customer Service Department.

Cat # Product Name Unit Size
E33702 EnzChek® Paraoxonase Assay Kit *100 assays* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
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Contact Information

Molecular Probes, Inc. 
29851 Willow Creek Road 
Eugene, OR 97402 
Phone: (541) 465-8300 
Fax: (541) 335-0504

Customer Service:  
6:00 am to 4:30 pm (Pacific Time) 
Phone: (541) 335-0338 
Fax: (541) 335-0305 
probesorder@invitrogen.com

Toll-Free Ordering for USA: 
Order Phone: (800) 438-2209 
Order Fax: (800) 438-0228

Technical Service: 
8:00 am to 4:00 pm (Pacific Time) 
Phone: (541) 335-0353 
Toll-Free (800) 438-2209 
Fax: (541) 335-0238 
probestech@invitrogen.com

Invitrogen European Headquarters 
Invitrogen, Ltd. 
3 Fountain Drive 
Inchinnan Business Park 
Paisley PA4 9RF, UK 
Phone: +44 (0) 141 814 6100 
Fax: +44 (0) 141 814 6260 
Email: euroinfo@invitrogen.com 
Technical Services: eurotech@invitrogen.com

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly 
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others 
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used 
by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please 
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology 
The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or 
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer 
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not 
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to 
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any 
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2) 
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic, 
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are 
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based 
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the 
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used 
in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is 
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than 
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax: 
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2006, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.


