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APPLICABILITY OF METHOD  
Target organisms – deoxynivalenol (DON). 
 
Matrixes – (20 g) - corn and wheat. 
  
Performance claims - Detection of DON ranging from 0.1 – 30 ppm. 
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SUMMARY OF MODIFICATIONS  
1. Certification of QuickScan System II.  
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5. Rebranding to TotalToxTM DON. 
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PRINCIPLE OF THE METHOD (1) 
The TotalTox DON, formerly QuickTox Kit for QuickScan DON Flex test method, utilizes competitive, lateral flow immunoassay to detect DON contamination in 
various matrixes. The mycotoxin is extracted from ground wheat or corn samples with water and clarified through filtration or centrifugation.  The test sample is 
created by 1:1 dilution with DB6 assay diluent and equilibration to 22°C in the incubator unit and then tested with the assay strip. Development of the assay strip 
occurs as the test sample moves vertically through the strip by capillary action revealing test and control lines that are identified and quantified with the reader 
and associated system software.  The reader system uses matrix-specific calibration curves, input by scanning the multi-matrix barcode card, in order to determine 
the quantitation level of the sample. 
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DISCUSSION OF THE VALIDATION STUDY (1) 
The TotalTox DON test method was developed to provide a rapid, easy to use, consistent, and highly accurate test for quantitation of deoxynivalenol levels in grain 
commodities.  The test method is a competitive lateral flow format with a test strip reader and associated software.  This method was validated in these studies 
for use with two types of readers (500+, 550+), each with the QuickScan software for quantitative results reporting.   
Performance assessed by linearity and matrix studies in the sponsor’s lab and the independent lab demonstrated a highly linear dose response of the method to 
levels of deoxynivalenol from 0 – 30 ppm, using both the 500+ and 550+ scanners. The correlation coefficients (R2 value) of linear regression analysis reached 1.00, 
indicating a perfect linear fit which demonstrates that both scanner types are capable of accurately quantitating DON levels in comparison to HPLC-determined 
values. In all studies, the data produced RSDr values well below the acceptance criteria Max %RSD for each DON level, with the combined wheat matrix studies 
exhibiting no more than 17% RSDr at the 0.5ppm dose. Therefore, the test method, in conjunction with either scanner type, displays suitable repeatability.  
To challenge the product claim of dilution accuracy down to 2 ppm (3), the 5 ppm sample was tested using the dilution protocol for the 8 – 30 ppm quantitation 
range as part of the matrix studies.  Results from both scanners were within the acceptable ranges regardless of the test protocol used (Tables 5, 6, and 9), 
indicating the QuickScan software accurately reports results in the lower range of the dilution protocol.  
The selectivity study to determine the method’s relative reactivity to DON analogs showed a strong response to both DON and the 3-acetyl-form.  The most recent 
evaluation of DON and its derivatives by the Joint FAO/WHO Expert Committee on Food Additives (JECFA) issued a group tolerable daily intake for DON and its 
acetylated forms and in so doing, assessed their toxicities to be equal, as the acetylated forms are hydrolyzed to DON in mammals (4).  A more recent study has 
shown that their toxicities vary according to the model being used (5).  Nevertheless, regulations for DON remain set only for DON itself due to challenges in 
assessing the acetylated forms separately.  In regard to the occurrence of 3-acetyl-DON, the same JECFA noted that the acetylated derivative, if it occurs at all, is 
generally present at levels less than 10% of DON.  Thus, the cross reactivity noted in the test kit does not detract from its ability to appropriately identify DON 
contamination in wheat. 
As a whole, the studies herein which employed multiple users across multiple sites, multiple kit lots, and multiple instruments, indicate the assay procedure is 
robust, the matrix-specific calibration curves are accurate, and the manufacture of both assay and instruments is highly consistent. The QuickTox™ Kit for 
QuickScan DON Flex method provides end users with a test kit that is not only easy to use, but produces rapid, accurate quantitative results allowing grain 
handlers to make decisions at the point of need with high confidence. 

 
 
 

Table 5.  Matrix study results for wheat (1) 

 
 
 
 
 
 
 
 
 
 
 
 

Replicate 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ Scanner
1 0.00 0.01 0.53 0.46 0.79 1.0 2.0 2.1 5.8 6.1 29 26
2 0.00 0.00 0.52 0.63 0.86 0.83 2.2 2.3 5.0 4.5 27 28
3 0.00 0.00 0.55 0.53 0.77 0.94 2.2 2.2 5.4 4.7 27 29
4 0.02 0.00 0.60 0.63 0.87 0.86 2.2 2.4 5.2 4.6 28 29
5 0.00 0.00 0.59 0.61 0.80 0.83 1.8 1.9 5.1 5.3 30 27
6 0.00 0.00 4.3* 4.5*
7 0.00 0.00 4.8* 5.0*
8 0.00 0.00 4.8* 3.7*
9 0.00 0.00 5.0* 5.0*

10 0.01 0.00 4.8* 4.2*
Mean 0.00 0.00 0.56 0.57 0.82 0.89 2.1 2.2 5.3 5.0 28 28

Sr 0.01 0.00 0.04 0.07 0.04 0.08 0.17 0.17 0.34 0.65 1.07 1.27
RSDr % 6.39 13.11 5.43 8.44 8.07 7.67 6.32 12.81 3.79 4.54

Recovery % 112% 114% 91% 99% 91% 94% 106% 101% 99% 98%
Bias 0.06 0.07 -0.08 -0.01 -0.21 -0.14 0.32 0.04 -0.30 -0.61

LOD 0.02 0.01
LOQ 0.05 0.02

*Results from dilution protocol, not included in mean analysis or additional analyses 

DON concentration - Wheat
0 0.5 ppm 0.9 ppm 2.3 ppm 5.0 ppm* 28.6 ppm
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Table 6.  Matrix study results for corn (1) 
 

 
 

DISCUSSION OF THE MODIFICATION APPROVED AUGUST 2018 (7) 
The Linearity study was performed using non-detect wheat and wheat naturally contaminated at 0, 0.5, 0.9, 2.3, 5.0, and 28.6 ppm levels of DON. Replicate 
test strips were run by a single operator and read on the 550+ scanner and two QSSII instruments. Results from each scanner type were graphed against the 
reference value. All test results were within the acceptable range of the reference samples (Table 1).  Linear regression analysis produced R2 values of 1.0 for 
both scanner types indicating equivalent alignment of scanners with the reference values. 
Matrix studies were conducted according to the Validation Outline for the QuickTox Kit for QuickScan Don Flex and test strips read by one operator on the 
550+ scanner and two QSSII instruments. Individual test strip results, as well as precision, recovery, bias, LOD and LOQ values for wheat are shown in Table 2. 
The mean values for each level were similar across all readers with the highest RSDr of 9.4% being exhibited on one of the QSSII units evaluated. LOD and 
LOQ values were equivalent between the two QSSII units, whereas the 550+ reader resulted in slightly higher LOD and LOQ values but were well below the 
acceptance criteria (≤0.1ppm) established in the Validation Outline. 
Results from the corn matrix study on the two reader types are shown in Table 3. All results were within acceptable ranges for each level indicated in Table 1.  
The LOD and LOQ values were determined to be 0.00 for all readers, equivalent to those values obtained in the original PTM validation corn matrix study using 
the 550+ scanner.  The mean result for each level was comparable among the instruments tested and the RSDr remained below 10% for all levels on all 
instruments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Replicate 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ 500+ 550+ Scanner
1 0.00 0.00 0.43 0.49 0.80 0.9 1.8 1.9 5.0 4.5 33 30
2 0.00 0.00 0.46 0.41 0.94 0.93 1.9 1.8 5.1 4.6 31 34
3 0.00 0.00 0.44 0.54 0.86 0.84 1.6 1.7 5.1 4.9 30 32
4 0.00 0.00 0.41 0.38 0.93 0.94 2.0 2.1 5.1 5.0 35 35
5 0.00 0.00 0.45 0.39 0.86 0.95 1.8 1.8 5.2 5.1 35 36
6 0.00 0.00 4.6* 5.2*
7 0.00 0.00 4.4* 4.2*
8 0.00 0.00 5.0* 5.0*
9 0.00 0.00 4.7* 5.0*

10 0.00 0.00 4.8* 4.4*
Mean 0.00 0.00 0.44 0.44 0.88 0.92 1.8 1.9 5.1 4.8 33 33

Sr 0.00 0.00 0.02 0.07 0.06 0.04 0.15 0.14 0.08 0.27 2.24 2.35
RSDr % 4.39 15.79 6.56 4.80 8.28 7.34 1.64 5.57 6.83 7.12

Recovery % 88% 88% 98% 102% 96% 97% 96% 91% 108% 109%
Bias -0.06 -0.06 -0.02 0.02 -0.08 -0.05 -0.22 -0.48 2.42 2.64

LOD 0.00 0.00
LOQ 0.00 0.00

*Results from dilution protocol, not included in mean analysis or additional analyses 

DON concentration - Corn
0 0.5 ppm 0.9 ppm 1.9 ppm 5.3 ppm 30.4 ppm
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Table 2.  Matrix Study Results for Wheat Samples using QuickScan 550+ and QSSII Readers. (7) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Replicate 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 Reader
1 0.00 0.00 0.00 0.52 0.50 0.57 0.78 0.78 0.8 1.7 1.8 1.7 4.1 4.1 4.0 28 31 29
2 0.00 0.00 0.00 0.54 0.57 0.57 0.78 0.79 0.81 1.7 1.7 1.7 4.6 4.8 4.5 28 27 26
3 0.00 0.00 0.00 0.51 0.53 0.58 0.82 0.85 0.85 2.1 2.0 2.1 4.2 4.3 4.4 26 28 28
4 0.02 0.00 0.00 0.51 0.53 0.52 0.73 0.76 0.73 1.9 2.0 1.9 4.3 4.6 4.2 26 28 29
5 0.00 0.00 0.00 0.51 0.52 0.58 0.88 0.82 0.79 1.9 1.8 1.9 4.0 4.2 5.1 27 25 27
6 0.00 0.00 0.00 5.2* 5.3* 5.0*
7 0.00 0.00 0.00 5.1* 5.4* 5.5*
8 0.00 0.00 0.00 5.2* 5.6* 5.2*
9 0.00 0.00 0.00 5.2* 5.1* 5.2*

10 0.00 0.00 0.00 5.2* 5.2* 5.4*
Mean 0.00 0.00 0.00 0.52 0.53 0.56 0.80 0.80 0.79 1.9 1.9 1.9 4.2 4.4 4.4 27 28 28

Sr 0.01 0.00 0.00 0.01 0.03 0.03 0.06 0.04 0.04 0.17 0.13 0.17 0.23 0.29 0.42 1.00 2.17 1.30
RSDr % 2.52 4.81 4.45 7.00 4.42 5.46 9.00 7.21 9.00 5.43 6.63 9.37 3.70 7.80 4.69

Recovery % 104% 106% 113% 89% 89% 88% 81% 81% 81% 85% 88% 89% 94% 97% 97%
Bias 0.02 0.03 0.06 -0.10 -0.10 -0.11 -0.44 -0.44 -0.44 -0.76 -0.60 -0.56 -1.60 -0.80 -0.80

LOD 0.01 0.00 0.00
LOQ 0.04 0.00 0.00

*Results from dilution protocol, not included in mean analysis or additional analyses 

DON concentration - Wheat
0 0.5 ppm 0.9 ppm 2.3 ppm 5.0 ppm 28.6 ppm
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Table 3.  Matrix Study Results for Corn Samples using QuickScan 550+ and QSSII Readers (7) 

 

 
DISCUSSION OF MODIFICATION DECEMBER 13, 2019 (8) 
This study was carried out to determine equivalence in performance of lots produced using a new source for the nitrocellulose membrane, for use with the DON Flex test method associated with PTM #121701.  The lots 
produced using the new nitrocellulose source showed equivalent performance to a lot produced using the original nitrocellulose.  In addition, all three lots using the nitrocellulose membrane from the new source showed 
acceptable performance in accelerated stability to support the assay’s 1 year stability claim.  Results presented in this method modification support the use of the nitrocellulose membrane sourced from Sartorius in the 
PTM #121701 test method for detection of deoxynivalenol in wheat and corn.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Replicate 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 550+ QSSII-1 QSSII-2 Reader
1 0.00 0.00 0.00 0.47 0.48 0.46 0.92 0.92 0.9 1.8 1.8 1.8 4.3 4.2 4.8 28 31 28
2 0.00 0.00 0.00 0.42 0.47 0.42 0.83 0.83 0.88 1.6 1.6 1.6 4.5 5.0 4.4 26 26 27
3 0.00 0.00 0.00 0.46 0.48 0.46 0.86 0.84 0.89 1.5 1.6 1.4 4.5 4.2 4.4 26 26 30
4 0.00 0.00 0.00 0.43 0.40 0.47 0.81 0.89 0.83 1.7 1.6 1.7 4.4 4.7 4.5 26 25 24
5 0.00 0.00 0.00 0.45 0.44 0.51 0.83 0.86 0.83 1.6 1.7 1.5 4.7 4.1 4.4 27 30 27
6 0.00 0.00 0.00 4.9* 5.4* 5.1*
7 0.00 0.00 0.00 4.9* 5.0* 5.1*
8 0.00 0.00 0.00 4.9* 5.3* 5.0*
9 0.00 0.00 0.00 5.3* 5.3* 5.6*

10 0.00 0.00 0.00 5.0* 4.9* 5.0*
Mean 0.00 0.00 0.00 0.45 0.45 0.46 0.85 0.87 0.86 1.6 1.7 1.6 4.5 4.4 4.5 27 28 27

Sr 0.00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.03 0.11 0.09 0.16 0.15 0.39 0.17 0.89 2.70 2.17
RSDr % 4.65 7.57 6.92 5.06 4.26 3.62 6.95 5.39 9.88 3.31 8.81 3.85 3.36 9.79 7.97

Recovery % 89% 91% 93% 94% 96% 96% 86% 87% 84% 85% 84% 85% 88% 91% 89%
Bias -0.05 -0.05 -0.04 -0.05 -0.03 -0.04 -0.26 -0.24 -0.30 -0.82 -0.86 -0.80 -3.80 -2.80 -3.20

LOD 0.00 0.00 0.00
LOQ 0.00 0.00 0.00

*Results from dilution protocol, not included in mean analysis or additional analyses 

DON concentration - Corn
0 0.5 ppm 0.9 ppm 1.9 ppm 5.3 ppm 30.4 ppm



EnviroLogix Inc. TotalToxTM DON AOAC® Certification Number 121701 

 

 
 

 
Kit Lot Projected Age: 0 m 7.1 m 10.0 m 13.5 m 

083-19 

ND 
Wheat 

0.03 0.02 0.00 0.03 

0.04 0.01 0.00 0.03 

0.04 0.00 0.00 0.04 

Mean 0.04 0.01 0.00 0.03 

0.5 ppm 
Corn 

0.51 0.58 0.63 0.61 

0.58 0.49 0.61 0.59 

0.55 0.50 0.47 0.59 

Mean 0.55 0.52 0.57 0.60 

1.83 ppm Wheat 

1.9 1.9 1.8 1.8 

2.0 1.9 2.0 1.9 

2.0 2.0 1.9 1.9 

Mean 2.0 1.9 1.9 1.8 

4.85 ppm 
Wheat 

5.1 4.8 5.0 5.2 

4.8 4.6 4.9 5.3 

5.2 4.7 5.0 4.6 

Mean 5.0 4.7 5.0 5.0 
 

 
 
 

Kit Lot Projected Age: 0 m 7.1 m 10.0 m 13.5 m 

084-19 

ND 
Wheat 

0.01 0.03 0.00 0.08 

0.00 0.02 0.00 0.06 

0.03 0.04 0.00 0.07 

Mean 0.01 0.03 0.00 0.07 

0.5 ppm 
Corn 

0.59 0.47 0.55 0.62 

0.44 0.57 0.59 0.55 

0.45 0.54 0.57 0.49 

Mean 0.49 0.53 0.57 0.55 

1.83 ppm Wheat 

2.0 1.9 2.0 2.0 

1.9 2.1 1.8 1.8 

1.9 1.8 2.0 1.9 

Mean 1.9 1.9 1.9 1.9 

4.85 ppm 
Wheat 

4.8 5.4 5.2 4.8 

5.1 4.7 5.2 5.0 

4.8 4.7 5.2 4.9 

Mean 4.9 5.0 5.2 4.9 
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Kit Lot Projected Age: 0 m 7.1 m 10.0 m 13.5 m 

085-19 

ND 
Wheat 

0.01 0.06 0.01 0.06 

0.02 0.06 0.06 0.07 

0.04 0.06 0.06 0.09 

Mean 0.02 0.06 0.04 0.07 

0.5 ppm 
Corn 

0.49 0.64 0.61 0.67 

0.55 0.63 0.64 0.69 

0.51 0.54 0.63 0.63 

Mean 0.52 0.60 0.63 0.66 

1.83 ppm Wheat 

1.8 2.0 1.9 2.0 

1.9 2.1 2.1 2.2 

1.9 2.0 1.9 2.0 

Mean 1.9 2.0 1.9 2.1 

4.85 ppm 
Wheat 

4.9 5.4 5.3 4.7 

4.8 5.6 5.4 4.2 

4.8 5.6 5.2 5.0 

Mean 4.8 5.5 5.3 4.6 
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