2017 ASBC Annual Meeting

Quantitative lateral flow assays for rapid determination of deoxynivalenol in barley and malt

Kyle Putnam?, Colin Wasacz?, Mark Tess?, Aaron MacLeod?

2017 ASBC Annual Meeting
June 4-7, 2017
Sanibel Harbour Marriott
Fort Myers, FL, U.S.A.

e

? 1A

'Charm Sciences Inc, Lawrence, MA 2Hartwick College Center for Craft Food and Beverage, Oneonta, NY

Results

Introduction

The fungal pathogen Fusarium head blight (FHB) affects barley, causing loss of yield, kernel damage Figure 2. Difference plot analysis between LFA and ELISA methods for barley Figure 4. Difference plot analysis between LFA and ELISA methods for malt

and negatively affects the quality of finished malt and beer. The fungal species Fusarium graminearum

thrives in malting conditions and produces metabolites that are able to survive malting and brewing e 3 0 3
processes. Deoxynivalenol (DON), part of the tricothecene mycotoxin family, is a toxin most commonly 3 oo 2 3, Z o
produced by the fungi Fusarium and DON can be detected in kernels that do not show FHB symptoms. 3 i ; ;
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diluted extract is wicked through a reagent zone containing antibodies conjugated to a visualizing
particle specific for DON. If DON is present then the antibodies will bind to form a complex. The complex

then is wicked onto a membrane containing a zone of DON conjugated to a protein carrier, which
captures any un-complexed DON antibodies. This creates visible lines which can be quantified. As

Figure 3. Difference plot analysis between LFA and GC methods for barley

Figure 5. Difference plot analysis between LFA and GC methods for malt
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— S — Difference plots are useful to reveal relationships between the differences and the magnitude of Results for Lateral Flow Assays correlate favorably to the ELISA method for the determination of
@ measurements to identify systematic or proportional bias between two methods. DON in both barley and malt. Inmunoassays are valuable screening tools to quantify DON in large
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Observation of the Difference plots reveals that the lateral flow assay overestimates the DON level

compared to gas chromatography, especially at higher DON levels.

This overestimation is

commonly attributed to cross reactions between the antibodies and structurally related metabolites

sample sizes that can be conducted in a short time period with minimal effort while avoiding costly
labor and expensive laboratory equipment. These kits were found to be well suited for screening and
possess the sensitivity to adequately screen un-malted grain samples. For accurate determination, it

is advisable to analyze samples using chromatography when the sample result identified by a rapid

and is greater in malt. .
method is near the tolerance level.

Methodology

In this study, two different commercially available lateral flow assay kits, ROSA DONQ2 with the Charm
EZ system (Charm Sciences) and Reveal Q+ with AccuScan Gold Reader (Neogen Corporation) were
used to quantify DON levels in 30 samples of naturally contaminated barley and malt. Results were

Table 1. Mean (Standard Deviation) of differences between methods
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