Which is the most sensitive allergen test kit?
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Over the past decade, the food industry has seen a dramatic increase in the analysis of products, ingredients, and surfaces for the presence of undeclared food allergens. To meet this demand, diagnostic test kit manufacturers have developed multiple types of test kits to provide tools to industry for allergen control. However along with this proliferation of technology comes potential confusion because not all manufacturers take the same approach to characterize their methods. One of the most complex aspects about allergen residue analysis is a lack of globally recognized standards for test kit manufacturers to calibrate against. Pathogenic bacteria, chemical contaminants, and drug residues are among adulterants with well recognized standards that are universally available. Unfortunately what material one uses to define an egg, peanut, or milk is a point of debate. Some choose to use the specific protein fraction considered to be the allergen (this is sometimes contested) such as peanuts araH1, other choose to use a purified protein extract from a food and report on a scale of ppm protein, and lastly many choose to use extracts of the food itself reporting in a scale of total allergenic food.

Which one is the correct approach?

There truly is no correct answer in this instance however it is critically important that the kit user understand the scale with which they are reporting results. When developing the first test kits for food allergen detection in 1997, Neogen in collaboration with FARRP made the decision to report allergens in terms of ppm total allergenic food and has remained consistent with this methodology ever since. It is believed by Neogen that ppm total allergenic food gives the test kit user the most practical information about the status of product or surface. It is also the scale used by all clinical challenge allergen threshold studies making data obtained quite relatable to a real clinical response.

Which approach is more sensitive?

The various scales have equivalent sensitivities when related to one another properly. When interpreting a result, the scale is just as important as the result. Those who prefer to convert their results from ppm total allergenic food to ppm allergenic protein can do so based on average protein content of these foods, which is included in the table below. Remember, though, that all tests are not created equal and this description of relative sensitivities assumes that tests are meeting their manufacturers' performance claims.
An easy analogy would be to consider whether 50 miles per hour is faster or slower than 55 kilometers per hour. The number 55 is larger than the number 50, but how do the scales relate? Since 55 kph equals approximately 34 mph, 50 mph is actually a significantly faster speed than 55 kph. Scale is every bit as important as results in the determination of allergen residues.

	Food Type
	Average Protein Content
	LOQ of Veratox® kits using standard extraction techniques on a ppm protein scale
	LOQ of Veratox® kits using standard extraction techniques on a ppm total allergenic food scale

	Milk
	36%
	0.900 ppm protein
	2.5 ppm NFDM

	Casein
	36%
	0.720 ppm protein
	2.5 ppm NFDM

	Egg
	79%
	1.975 ppm protein
	2.5 ppm Total Egg

	Soy*
	90%
	9.0 ppm protein
	10 ppm SPI

	Peanut
	25%
	0.625 ppm protein
	2.5 ppm Total Peanut

	Hazelnut
	15%
	0.375 ppm protein
	2.5 ppm Total Hazelnut

	Mustard
	40%
	1.000 ppm protein
	2.5 ppm Total Mustard

	Almond
	20%
	0.500 ppm protein
	2.5 ppm Total Almond

	Gliadin
	75%
	3.750 ppm protein
	5 ppm Gliadin


Source: Australian VITAL Program typical protein reference table. (Varieties and cultivars can vary in protein content.)
*Soy based on Soy Protein Isolate (SPI)

Higher sensitivity protocols are available from Neogen upon request, and with a simple alteration to the sample extract preparation, sensitivities of Veratox kits can be increased significantly.

How do I interpret Total Milk as Casein or Whey?

If conversion of total milk to casein is desired, one must take into account that non-fat dry milk contains 36% protein, and 80% of that protein is casein. This means a 2.5 ppm Veratox Total Milk limit of quantitation is  0.72 ppm casein. With whey or BLG, on the other hand, 20% of the non-fat dry milk protein is whey. This means a 2.5 ppm Total Milk limit of quantitation is 0.18 ppm whey.

Why is Soy Unique?

Soy can be processed in a variety of ways each affecting their functionality and protein concentration. The adulterating material must be known in order to convert to protein accurately. As a general rule the following protein levels apply:

Soy Flour > 50% protein

Soy Protein Concentrate > 65% protein

Soy Protein Isolate > 90% protein

Summary

The sensitivity of allergen detection tests is not just a function of the limit of quantitation listed on the test's label, but is also based on the scale the system is calibrated against. Be sure you fully understand what the results from your allergen tests truly are saying to ensure you are getting the sensitivity you expect.

Veratox is a registered trademark of Neogen Corporation.
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