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1. INTRODUCTION 
 

Deoxynivalenol, also known as vomitoxin or DON, is a potent fungal toxin that affects crops such as corn, wheat, oats, 
and barley grown in cool and moist conditions. Fusarium graminearum is the principal DON-producing fungus in grains 
but Fusarium culmorum is often involved as well, especially in certain geographical areas of the world. Deoxynivalenol is 
a known immunosuppressant and may cause kidney problems. Consuming DON-contaminated grains can also cause 
vomiting in humans and animals. 

 
2. INTENDED USE AND PRINCIPLES OF THE METHOD 

 
The Deoxynivalenol ELISA Test Kit is a competitive ELISA for the detection of Deoxynivalenol in grains.  
The method is based on an indirect competitive enzyme-linked immunosorbent assay (ELISA). The 
Deoxynivalenol antigen is precoated on the plate wells. The precoated antigen competes with Deoxynivalenol in 
the sample for binding the Deoxynivalenol antibody (antibody solution). The anti-Deoxynivalenol antibody binds to 
the Deoxynivalenol-HRP enzyme conjugate and the resulting color change after the addition of substrate has an 
inverse relationship to the target analyte concentration in the sample. The color of unknown samples is compared 
to the color of the standards and the Deoxynivalenol concentration in the samples is derived.  
The assay procedure can be run manually, or it can be automated by loading prepared samples onto the DS2 
platform which handles all liquid handling, plate reading, and data processing steps. 

 
3. REAGENTS PROVIDED 

 
Most kit components are supplied ready to use at working concentration with only the Wash Buffer concentrate 
requiring dilution and the stop solution requiring preparation.  
 
Component Volume 
Antigen coated plate 12 x 8 wells 
DON standards (0µg/kg, 4µg/kg, 20µg/kg, 80µg/kg, and 200µg/kg) 5 vials x 1mL each 
DON enzyme conjugate 6mL 
DON antibody solution 6mL 
Substrate 12 mL 
Concentrated wash buffer (20X)   2 bottles x 28mL each 

 
4. MATERIALS AND EQUIPMENT REQUIRED BUT NOT PROVIDED 

 
Microplate reader (450nm filter with optional 630nm differential filter) 

or  
Optional for automation: Dynex DS2 with consumables kit (FOOD-4013-01) 
Vortex mixer or orbital shaker 
Centrifuge or funnel with Whatman no. 1 filter paper 
Analytical balance (sensitivity 0.01g) 
Sample homogenizer 
50 mL centrifuge tubes 
Pipettes and tips (1 mL, 0.1 mL)                                            Optional: reagent reservoir  
Graduated cylinder or pipettor for 25 mL 
5 – 15 mL plastic tubes 
Distilled or deionized (DI) water 
37% HCl 
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5. INTERNALLY VALIDATED MATRICES  
 

Wheat, wheat flour, corn, barley, rice flour, oat, wheat bran, corn gluten meal, shotcrete corn fiber, corn germ meal, 
DDGS, wheat middlings, formula feed, and corn silage. 

 
6. SOLUTION PREPARATION 

 
6.1 Wash Buffer 

Combine 1 volume of the 20X Wash Solution with 19 volumes of distilled/deionized water. Mix well. 

6.2 Stop Solution 
 Add 6.2mL of 37% HCl to 93.8mL of distilled/deionized water. Mix well.  

 
7. SAMPLE PREPARATION  

 
7.1 Sample pretreatment  
a) Weigh 5 g of homogenized sample (particle size<1mm) into a 50 mL centrifuge tube. 
b) Add 25mL of distilled/deionized water. 
c) Vortex for 5 minutes (or shake for 10 minutes on an oscillator at 150 rpm). 
d) Centrifuge for 5 minutes at 4,000xg (or let it stand for 3 minutes and pass through Whatman filter paper). 

 
7.2 Manual preparation 

a) Transfer 1mL of supernatant or filtrate to a new tube and add 4mL of deionized water. 
b) Vortex for 5 seconds and take 50μL diluted sample per well in the assay. 

 
or 
 
DS2 preparation  

a) Transfer 1mL of supernatant to a DS2-compatible 5mL sample tube. 
b) Load sample tube onto DS2 tube rack and proceed with ELISA. 

 
Dilution factor = 25 
Processed samples should be used immediately for testing.  

 
8. MANUAL ASSAY PROCEDURE 

 
8.1 Take test kit from storage at least one hour before use to allow the components to reach ambient 

temperature (20-25°C). Determine the number of wells required for the test. Take required number of strips 
from the pouch and fit them to the frame provided. Unused strips should be returned to the pouch with 
desiccant and stored at 2-8°C (Do not freeze). 

8.2 Pipette 50 µL of standards or samples into the appropriate test wells. Be sure to use a clean pipette tip for 
each.  

8.3 Pipette 50µL of Enzyme Conjugate into each test well.  

8.4 Pipette 50µL of Antibody Solution into each test well.  

8.5 Shake the plate gently to mix contents, cover the plate and incubate the test wells at 25°C keeping away from 
light for 30 minutes. 

8.6 Open the cover on the plate and dump the contents of the wells into an appropriate 
waste container. Fill the wells with 1X Wash Buffer (250µL each well), incubate 10s, 
then dump the contents. Repeat for a total of 4 to 5 washes. 
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8.7 After the last wash, invert the plate and forcibly tap it against paper towels until no Wash Buffer remains. 
Continue to the next step immediately to avoid drying of the plate. 

8.8 Pipette 100µL of Substrate into each well.  

8.9 Shake the plate gently to mix contents, cover the plate and incubate the test wells at 25°C keeping away from 
light for 15 minutes. 

8.10 Pipette 100µL of Stop Solution into each well. Shake the plate gently to mix. The stop solution will cause any blue 
color in the wells to change to yellow. 

8.11 Read and record the absorbance of the wells at 450nm using a plate reader (dual wavelength 450/630nm 
detecting is advised) within 5 minutes. 

8.12 Analyze the results using the reader software.  

8.13 Analyze the results manually or using the reader software.  
• A standard curve should be constructed by plotting the mean relative absorbance (%) obtained from each 

reference standard against its concentration in ng/mL on a semi-logarithmic curve. 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑅𝑅𝑎𝑎𝑎𝑎𝑅𝑅 (%) =  
𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑅𝑅𝑎𝑎𝑎𝑎𝑅𝑅 𝑎𝑎𝑜𝑜 𝑎𝑎𝑅𝑅𝑅𝑅𝑎𝑎𝑠𝑠𝑅𝑅𝑎𝑎𝑠𝑠 (𝑎𝑎𝑎𝑎 𝑎𝑎𝑅𝑅𝑠𝑠𝑠𝑠𝑅𝑅𝑅𝑅)

𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑅𝑅𝑎𝑎𝑎𝑎𝑅𝑅 𝑎𝑎𝑜𝑜 𝑧𝑧𝑅𝑅𝑎𝑎𝑎𝑎 𝑎𝑎𝑅𝑅𝑅𝑅𝑎𝑎𝑠𝑠𝑅𝑅𝑎𝑎𝑠𝑠
 × 100 

• Use the mean relative absorbance values for each sample to determine the corresponding concentration of 
the tested drug in ng/mL from the standard curve.  

 
9. DS2 ASSAY PROCEDURE  

9.1 Take test kit from storage at least one hour before use to allow the components to reach ambient temperature 
(20-25°C). Determine the number of wells required for the test. Take required number of strips from the pouch 
and fit them to the frame provided. Unused strips should be returned to the pouch with desiccant and stored at 
2-8°C (Do not freeze). 

9.2 Load the 5 mL sample tubes into the racks from the DS2. Note the order that the tubes are placed into the 
sample racks. The DS2 will prompt when to load the racks onto the instrument. 

9.3 Turn on DS2 and PC. 
9.4 Open the DS-Matrix software from the desktop. 
9.5 Choose “Normal Mode” on the start-up screen. 
9.6 Ensure that all self-test modules have passed and press OK. 
9.7 Select “File>Worklist Editor” then choose “new sample batch” to open the Worklist screen. 
9.8 Enter the sample IDs in the order the samples are to be loaded and click next.  
9.9 On the next screen select “FS-HEM0896” from the assay list.  
9.10 Click “Add Assay”. 
9.11 Click “Done”. 
9.12 Ensure the timeline created in the software is correct and click “Accept”.  
9.13 Follow the prompts from the software to load all samples and reagents for the assay. Click the check mark after 

adding each reagent. 
9.14 Once the assay is complete, the report can be seen in the “Recent Tasks” box. 
9.15 Click the appropriate report and then click the “Report” button to view the results. 

Refer to the DS2 user manual for further instructions. 
If using the Dynex instrumentation, care must be taken to avoid bubbles in the sample and reagent tubes, or 
films forming across the tube above the level of the liquid. It is essential to check that the system has 
successfully pipetted samples into the assay plate before proceeding. 
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10. SENSITIVITY, ACCURACY, AND PRECISION 
 

10.1 Sensitivity: 4 µg/kg 
10.2 Limit of detection: 100 µg/kg 
10.3 Percent recovery: 110±15%  
10.4 Precision (intra-lab assay): CV%≤10%  

 
11. CROSS-REACTIVITY  

 
• DON: 100% 
• 3-AcDON: <70% 
• 15-AcDON: <1% 
• Oxynivalenol: <1% 

 
 
12. KIT STORAGE AND SHELF LIFE  

 
The kit and any unused kit components should be stored at 2-8°C. DO NOT FREEZE. The kit expiration date is 12 
months from production and is displayed on the kit box plus all the kit components within the box. Any unused microplate 
strips should be returned to the foil pouch with the desiccant sachets and the seal closed completely, then stored at 2-
8°C. 
 
13. PRECAUTIONS 

 
• All work should be conducted in properly equipped facilities utilizing the appropriate safety equipment and 

protective clothing. 
• Individuals should be trained in accordance with applicable regulatory and company/institution 

requirements before working with potential hazardous materials. 
• It is the responsibility of each laboratory to handle waste and effluents processed according to their 

nature and degree of hazard and to treat and dispose of them in accordance with applicable local 
regulations. 

• Reagents should be brought to room temperature (20-25ºC) prior to use. Avoid prolonged (> 24 hours) 
storage at room temperature. 

• Disposable tips must be used when performing the assay. Tips must be changed when pipetting different 
reagents. 

• Ensure cleanliness of all analytical instruments to be used in the preparation and running of the assay to 
avoid contamination.  

• Processed samples should be used immediately for testing. 
• Immediately start the next step of operation after the washing procedure to avoid drying out the 

microplate which can affect the results. 
• Shake each reagent before use. 
• Preparation of stop solution is dangerous. Avoid contact with skin and mucous membranes. Immediately 

clean up any spills and wash area with copious amounts of water. If contact should occur, immediately 
flush with copious amounts of water. 

• Do not use reagents after expiration date. Do not substitute reagents from any other 
manufacturer into this test kit. Do not combine reagents from other ELISA Kits with different 
lot numbers. 
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• The kit should be stored under 2-8ºC, do not freeze. Be sure to re-seal unused wells in the zip-lock bag 
with desiccant stored. Avoid exposing the reagents directly to light. 

• Any color conversion indicates that the reagent has deteriorated, please discard if observed. Absorbance 
of 0 ppb standard should be >0.5.  

• Crystallization of the Concentrated Wash Solution is a normal phenomenon, use heat to dissolve before 
using. 

• The optimum reaction temperature is 25ºC, if temperature is too high or too low, absorbance and 
sensitivity can be affected. 
 

14. MSDS INFORMATION 
 

Material safety data sheets (MSDS) are available for this test on request. 
 
15. TECHNICAL SUPPORT  

 
Accurate results depend on the proper use of the kit by following the instructions for use and precautions carefully. If 
the kit fails to perform according to specification, please contact: foodsafetysupport@perkinelmer.com   
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Copyright Information 
 

This document, including all photographs and illustrations, contains proprietary information that is protected by 
copyright. No part of this publication may be reproduced in any form whatsoever or translated into any language 
without the prior, written permission of PerkinElmer. ©2023 PerkinElmer. All rights reserved. 

 
Trademarks 

 
PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks are the property of their respective 
owners. 

 
Summary of changes 

 
Change date Issue Number Change Summary 

         July 2023 1 Rebranding and automation of Meizheng HEM0896 
ELISA 

NOTE: Minor changes (e.g. formatting, grammar, correcting typographical errors) are not included in the summary of changes. 
 
 
 
 
 
For more information visit www.perkinelmer.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PerkinElmer US LLC 
710 Bridgeport Ave 
Shelton, CT, USA  
P: (855) 726-9377 
www.perkinelmer.com 

 

For a complete listing of our global offices, visit www.perkinelmer.com/ContactUs 
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