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PRINCIPLE OF THE METHOD (1)

Reveal Q+ for DON is a single-step, lateral flow immunochromatographic assay for quantitative determination of deoxynivalenol (DON) in grain and grain products,
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APPLICABILITY OF METHOD
Analyte — Deoxynivalenol (DON)

Matrixes — corn, wheat, corn/soy blend, soybeans, barley, malted barley,
buckwheat, brown rice, sorghum, distillers dried grain

Performance claims —

LOD - corn, 0.014 ppm; wheat, 0.037 ppm

LOQ - corn, 0.042 ppm; wheat 0.11 ppm

Linearity — R? = 0.999

Recovery — corn, 90-103%; wheat, 94-104%; other commodities 90-109%
Range of quantitation 0.1 — 6 ppm. Range of quantitation with dilution 0.1 -
34.5 ppm.
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including wheat, corn, barley, soybeans, buckwheat, rice, sorghum, and distillers dried grain. The test utilizes a competitive assay format. Sample extract is
wicked through a reagent zone containing DON-specific antibodies conjugated to colloidal gold particles. The DON-antibody complex is then wicked onto a
membrane containing a zone of DON conjugated to a carrier protein. Any uncomplexed antibody is captured in this zone, allowing the particles to concentrate
and form a visible line. As the level of DON increases, less antibody-gold is captured in the test zone as more antibody-gold is bound to DON. Therefore, as the
concentration of DON in the test sample increases, the test line density decreases. Algorithms programmed into the AccuScan® reader convert line density into a
quantitative result displayed in parts per million (ppm). The test also contains a control zone and reagents utilizing a second immune complex. The control line
will form regardless of the presence of DON in the test sample, ensuring that the test strip is functioning properly.

DISCUSSION OF THE VALIDATION STUDY (1)

Results of the study described here establish that the Reveal Q+ for DON test offers reliable performance for quantitative determination of DON in a wide variety
of grain-based commodities. Recovery values were very close to 100%, ranging from 90 to 103% in corn, and from 94 to 104% in wheat. Mean recovery values
across a range of DON concentration in eight additional commodities ranged from 90 to 109%. Linearity determination produced R? values of 0.999 in both corn
and wheat. The LOD of the assay was established at 0.014 ppm in corn and 0.037 ppm in wheat. LOQ was determined to be 0.042 ppm in corn and 0.11 ppm in
wheat. Results of independent laboratory testing using naturally contaminated corn and wheat supported those of internal testing.

Results of selectivity testing showed that the Reveal Q+ for DON test has no cross-reactivity with other mycotoxins or interference of these mycotoxins with the
ability of the test to accurately determine DON concentration. The test does have some cross-reactivity with certain DON related compounds such as 3-acetyl-

DON and DON 3-glucoside.

Results of experiments conducted to assess assay robustness showed that following the protocol as written is essential for accurate DON quantitation, with
sample size and test strip development time being the most critical factors. Results of lot-to-lot consistency and stability studies showed consistency of results
across a range of DON concentration and established that the Reveal Q+ DON reagents are stable for 18 months post-manufacture when stored under specified

conditions.

The Reveal Q+ for DON test offers the advantages of aqueous sample extraction, minimal labor, hardware and bench space requirements, and just a 3-minute

incubation.
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Table 2. Recoveries of DON from naturally contaminated corn and wheat (1)

Matrix Level (ppm) Ne Mean (ppm) Sib RSD: (%)° Recovery (%)? Bias®
Corn 0.5 63 0.48 0.09 19.0 96 -0.02
1.9 63 1.96 0.15 7.6 103 0.06
4.8 63 4.52 0.17 3.8 94 -0.28
9.7 63 9.87 0.69 7.0 102 0.17
345 63 31.03 1.5 4.8 90 -3.47
Mean 8.4 97
Corn/ 0.5 21 0.44 0.05 12.4 88 -0.06
2 21 1.88 0.09 4.9 94 -0.12
30 21 30.48 1.56 5.1 102 0.48
Mean 7.5 95
Wheat 0.5 63 0.52 0.06 11.5 104 0.02
2.1 63 2.17 0.20 9.2 103 0.07
4.9 63 4.76 0.42 8.8 97 -0.14
9.0 63 9.23 0.72 7.8 103 0.23
28.9 63 27.11 1.9 7.0 94 -1.79
Mean 8.9 100
Wheat 0.5 21 0.53 0.07 12.4 106 0.03
2 21 2.30 0.10 4.5 115 0.30
30 21 31.62 1.43 4.5 105 1.62
Mean 7.1 109

9N = Number of determinations

b S, = Standard deviation

¢ RSDr = Relative standard deviation (%)

9 Recovery = [meancana/known concentration] x 100
€ Bias = meancand — known concentration

fTrial performed by independent laboratory

Table 3. Recoveries of DON from grains and grain products spiked with DON (1)

Matrix Level (ppm) Ne Mean (ppm) S RSD: (%)° Recovery (%)¢ Bias®
Corn/soy blend 0.5 5 0.42 0.11 26.2 84 -0.08
2.0 5 2.20 0.07 3.2 110 0.20
5.0 5 4.92 0.18 3.6 98 -0.08
30.0 5 29.12 0.91 3.1 97 -0.88

Mean 9.0 97
Soybeans 0.5 5 0.40 0 0 80 -0.10
2.0 5 2.06 0.09 4.4 103 0.06
5.0 5 4.88 0.08 1.6 98 -0.12
30.0 5 30.72 0.91 3.0 102 0.72

Mean 2.2 96
Barley 0.5 5 0.40 0 0 80 -0.10
2.0 5 1.80 0.07 3.9 90 -0.20
5.0 5 4.82 0.04 0.8 96 -0.18
30.0 5 30.08 0.91 3.0 100 0.08

Mean 1.9 91
Malted barley 0.5 5 0.58 0.04 6.9 116 0.08
2.0 5 2.44 0.09 3.7 122 0.44
5.0 5 4.94 0.17 3.4 99 -0.06
30.0 5 29.76 1.19 4.0 99 -0.24

Mean 4.5 109
Buckwheat 0.5 5 0.40 0 0 80 -0.10
2.0 5 1.70 0.07 4.1 85 -0.30
5.0 5 4.96 0.05 1.0 99 -0.04
30.0 5 28.96 1.82 6.3 96 -1.04

Mean 2.8 90
Brown rice 0.5 5 0.30 0 0 60 -0.20
2.0 5 2.02 0.04 2.0 101 0.02

5.0 5 4.84 0.13 2.7 97 -0.16
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30.0 5 30.72 0.44 1.4 102 0.72
Mean 1.5 90
Sorghum 0.5 5 0.48 0.04 8.3 96 -0.02
2.0 5 2.00 0.07 35 100 0
5.0 5 4.92 0.08 1.6 98 -0.08
30.0 5 30.56 0.88 2.9 102 0.56
Mean 4.1 99
Distillers dried grain 0.5 5 0.60 0 0 120 0.10
2.0 5 2.08 0.08 3.8 104 0.08
5.0 5 4.70 0.10 2.1 94 -0.30
30.0 5 25.92 0.44 1.7 86 -4.08
Mean 1.9 101

9N = Number of determinations

b S, = Standard deviation

¢ RSDr = Relative standard deviation (%)

9 Recovery = [meancana/known concentration] x 100
€ Bias = meancand — known concentration
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