
Introduction

Deoxynivalenol, also known as 
vomitoxin, belongs to the trichothecene 
group of mycotoxins and is formed 
by fungi of the genus Fusarium. 
DON occurs predominantly in grains 

such as wheat, barley, oats, rye, and maize. Due to their high cytotoxic and 
immunosuppressive properties these toxins pose a risk to human and animal health. 
MaxSignal® HTS DON ELISA Kit enables government agencies, food manufacturers 
and quality assurance organizations to detect deoxynivalenol in various sample types 
and to satisfy customer concerns about food safety. MaxSignal HTS DON ELISA Kit 
provides a unique extraction method, which is accurate, offers high throughput, cost 
effective and easy to use.

The DS2 Automated ELISA Platform is a liquid handling instrument that performs 
all the steps of the ELISA for the user. Once extracted samples are loaded on the 
instrument, all liquid handling, washing, incubation timing, plate reading, and report 
generating steps are performed by the instrument.

In the following study, we demonstrate the accuracy and precision of the MaxSignal 
HTS DON ELISA Kit (Cat# 4007-01) when detecting DON in finished feed and 
complex grain by-products. We also provide the limit of detection (LOD) for each 
matrix analyzed, and the correlation of results between the ELISA when run by hand 
and run on the DS2. Finally, we show results of beta testing conducted at Cargill.
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Experimental
Materials and Methods

Organic Method

Two varieties of complex finished feed were tested. Additionally, 
whole wheat flour, corn gluten meal, corn steep liquor and 
dried distiller’s grain with solubles (DDGS) were analyzed. 
The commodities were screened using LC-MS/MS and found 
to be not contaminated (except for DDGS, which showed 
contamination of 1.9 ppm). A reference standard (Sigma 
CRM4691.1) at 200 ppm was used to fortify all the contaminated 
samples mentioned in the study.

The extraction protocol described in the kit uses 70% Methanol 
as the primary extraction buffer. The same extraction protocol is 
used for each of the matrices mentioned above.

Aqueous method

Certified reference material wheat and barley with no 
endogenous contamination were tested using an aqueous 
extraction protocol. Described in the kit, this protocol uses 
distilled water and filtration to complete the extraction. A 
reference standard (Sigma CRM4691.1) at 200 ppm was used to 
fortify all the contaminated samples mentioned in the study.

Results and Discussion
Accuracy and Precision

Organic Method

Samples of each matrix were tested at ND (none detected), at 
the MRL of 5 ppm, and 2 and 10 ppm. For each concentration, 
3 samples were extracted. From each extraction, 5 replicates 
were tested for a total of 15 tests per concentration. Reported 
concentrations were corrected for the dilution factor as defined 
in the product manual. The average concentration for the ND 
samples was subtracted from the value given for each spiked 
result. 

Aqueous Method

Samples of each matrix were tested at ND (none detected), at the 
MRL of 5 ppm, and 2 ppm. For each concentration, 2 samples 
were extracted. From each extraction, 5 replicates were tested 
for a total of 10 tests per concentration. Reported concentrations 
were corrected for the dilution factor as defined in the product 
manual. The average concentration for the ND samples was 
subtracted from the value given for each spiked result.

Results were evaluated for accuracy (recovery of 60-140%) as 
well as for precision (%CV <20%)

Table 1. Table 1 summarizes the accuracy and precision results

Organic Extraction

Commodity
Sample 

Concentration 
(ppm)

Mean % 
Recovery (n=15) %CV (n=15)

Quarterhorse Feed

0 8.1

2 102% 14.1

5 92% 4.3

10 72% 4.2

Pig Finisher Feed

0 7.6

2 97% 7.2

5 91% 4.1

10 74% 3.4

Wheat

0 9.5

2 94% 7.8

5 92% 3.9

10 74% 2.6

Corn Steep Liquor 
Pellets

0 16.8

2 102% 11

5 97% 6.3

10 76% 3.6

Corn Gluten Meal

0 13.4

2 100% 11.9

5 95% 6.1

10 72% 3.1

DDGS

0 9.8

2 90% 15.5

5 82% 7.4

10 65% 3.8

Aqueous Extraction

Commodity
Sample 

Concentration 
(ppm)

Mean % 
Recovery (n=10) %CV (n=15)

Wheat

0 13.2

2 87% 3.0

5 85% 4.2

Barley

0 9.5

2 68% 3.3

5 71% 10.7
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Sensitivity (LOD)

LOD was established using blank sample matrices. A population 
of blank samples (15 replicates for the organic method and 
10 replicates for the aqueous method) were used for the LOD 
measurement. The LOD is defined as the mean+3*StDev reported 
for the negative/blank samples and is the lowest concentration 
that can be measured accurately.

Table 2. Table 2 represents the results from LOD determinations

Organic Extraction

Commodity LOD (ppm) n=15

Quarterhorse Feed 1.6

Pig Finisher Feed 1.2

Wheat 0.5

Corn Gluten Meal 0.8

DDGS* 1.2

Corn Steep Liquor Pellets 1.6

*DDGS LOD is corrected for 1.9 ppm endogenous contamination

Aqueous Extraction

Commodity LOD (ppm) n=6

Wheat 0.2

Barley 0.2

DS2 Correlation

A single set of extracts was tested by hand as well as on the DS2. 
Mean ND concentration and mean recoveries at 2 and 5 ppm 
were compared. The DS2 and manual methods showed good 
conformance with <20% variability between the methods. 

Table 3. Table 3 represents the results of the method comparison

  Manual Average  DS2 Average 

ND 0.85 ppm 0.91 ppm

  Average Recovery  Average Recovery Difference

2 ppm 75% 95% 20%

5 ppm 70% 86% 16%

Cargill Beta Testing
3 kits were sent to the Cargill location in Winnipeg to conduct 
beta testing using the aqueous extraction method for detection 
of DON in wheat and barley.

Table 4. Table 4 show the results of the testing performed by Cargill

Aqueous Extraction PerkinElmer Cargill

Commodity
Sample 

Concentration 
(ppm)

ppm 
(n=6)

Mean % 
Recovery 

(n=6)

ppm 
(n=6)

Mean % 
Recovery 

(n=6)

Wheat

0 0.1 0.1

2 1.9 95% 2.1 105%

5 4.7 94% 5.5 110%

Barley

0 0.1 0.1

2 1.6 80% 1.9 95%

5 3.9 78% 4.5 90%

Conclusion
MaxSignal HTS DON ELISA Kit demonstrates effective detection 
of DON in a variety of finished feed and grain samples at 
concentrations of regulatory importance. For each commodity, 
the assay demonstrated an ability to detect DON well below the 
MRL. Additionally, all the listed commodities can be successfully 
analyzed using the same extraction protocol. Our results show 
that extraction protocol is capable of accurately detecting 
and quantitating DON in multiple types of finished feed and 
grain by-products. The DS2 allows for higher throughput than 
traditional ELISA methods with a large reduction in technician 
hands on time. The assay’s ease of use is demonstrated by the 
fact that the product shows similar performance whether in the 
hands of the developers, or users working with the kit for the 
first time.


