
Introduction

MaxSignal® HTS Total Aflatoxin 
ELISA Kit is a competitive enzyme 
immunoassay for the quantitative 
analysis of Aflatoxin B1, B2, M1, 
G1, and G2. Aflatoxins are toxic 

secondary metabolites of the fungi species Aspergillus flavus, A. parasiticus, and A. 
nominus. Aflatoxins are believed to be the most carcinogenic naturally occurring 
substances, with Aflatoxin B1 being the most potent and present in contaminated 
foods. Aflatoxins are commonly found in stored grain, grain by-products and finished 
feeds. Aflatoxins have also been found to contaminate legumes as well as many other 
commercially important foods. As these toxins are heat stable, they are very difficult 
to destroy once they are formed. Because of these risks, the USDA, and the EU have 
set a maximum residue limit (MRL) at 20 ppb for feed products. The MaxSignal HTS 
Total Aflatoxin ELISA Kit enables international and government regulatory agencies, 
food manufacturers and processors, as well as quality assurance organizations, 
to detect Aflatoxin B1 and other Aflatoxins in grains, finished feed and pet-food 
ingredients to satisfy customer concerns about food safety. 
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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 Total Aflatoxin ELISA Kit (Cat# 
4008-01) when detecting aflatoxins in 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. 

Experimental
Materials and Methods

Two varieties of complex feed were tested. Additionally, 
whole wheat flour, corn gluten meal, and dried distiller’s grain 
with solubles (DDGS) were analyzed. The commodities were 
screened using LC-MS/MS and found to be not contaminated. 
The spike solution provided in the kit 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.

Results and Discussion

Accuracy and Precision

Samples of each matrix were tested at ND (none detected), at 
the MRL of 20 ppb, and 10 and 30 ppb. 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 30 ppb spiked samples were further 
diluted 1:2 to generate results in the quantitative range. 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

Commodity
Sample 

Concentration 
(ppb)

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

Quarterhorse Feed

0 11.0%

10 102% 7.5%

20 100% 8.0%

30 86% 5.2%

Pig Finisher Feed

0 18.5%

10 88% 12.7%

20 82% 8.6%

30 78% 9.2%

Wheat

0 16.8%

10 134% 6.7%

20 119% 5.5%

30 134% 5.0%

Corn Gluten Meal

0 11.6%

10 98% 9.4%

20 98% 5.9%

30 92% 7.0%

DDGS

0 10.0%

10 98% 7.8%

20 117% 6.3%

30 119% 6.8%

Sensitivity (LOD)

LOD was established using blank sample matrices. A population 
of 15 replicates of blank samples 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

Commodity LOD (ppb) n=15

Quarterhorse Feed 3.4

Pig Finisher Feed 3.5

Wheat 1.2

Corn Gluten Meal 2.7

DDGS 4.6
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DS2 Correlation

A single set of extracts was tested by hand as well as on the DS2. 
Average ND concentration and average % recoveries at 10 and 
20 ppb 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 2.45 ppb  3.23 ppb 

  Average Recovery  Average Recovery Difference

10 ppb  91%  109% 18%

20 ppb  86%  89%  3%

Conclusion

MaxSignal HTS Total Aflatoxin ELISA Kit demonstrates effective 
detection of aflatoxins in a variety of finsihed feed, grains, and 
pet food ingredients at concentrations of regulatory importance. 
For each commodity, the assay demonstrated an ability to 
detect total aflatoxins 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 aflatoxins in 
multiple types of feed. The DS2 allows for higher throughput 
than traditional ELISA methods with a large reduction in 
technician hands on time. 


