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The Food Allergen Labeling Mandate
Do we really count on accurate technologies for allergen detection? 

Good food allergen detection methods are vital for many food 
manufacturers if they want to avoid expensive food product recalls, 
as well as for food protection agencies all over the world, in order to 
achieve their goal which is to assure the safety of consumers. Actual 
food labeling legislation include the European Labeling Directive 
(Council Directive 2000/13/EC) amended in Directives 2003/89/EC 
and 2007/68/EC, the Australia New Zealand Food Standards Code 
of 2002, reviewed in 2007 in the Allergen Management and Labeling 
Guide, the Food Allergen Labeling Consumer Protection Act of 2004 in 
the US (also known as FALCPA) and the Food and Drug Regulations 
of Canada, amended in 2008 for enhanced labeling of food allergens. 
All of them oblige food producers and manufacturers to indicate the 
presence of allergens in their products. This enforcement carries along 
some consequences, such as that many food companies, in order to be 
on the safe side, label food indiscriminately or abuse the “may contain” 
statement with a considerable reduction of the variety of food products 
the regular consumer can purchase [1]. 

On the other hand, it is somehow paradoxical, that food protection 
agencies indicate that allergens are to be detected, but don’t risk in 
establishing valid threshold limits or action levels for allergens in 
food commodities. This position is quite understandable, as allergic 
reactions are very different from one person to another, and the lower 
limit that elicits a systemic response is also different. In terms of 
allergen quantitation, the scientific community has reached a sort of 
dead end until agreed thresholds are established. Nevertheless, some 
attempts have been done in order to indicate how much is too much by 
means of risk assessment methodologies [2,3].

Researchers have to face the challenge of studying the effect of food 
processing on the structure and allergenic properties of food allergens 
and obtaining detection procedures that can overcome the problems 
associated to food allergen extraction from complex matrices followed 
by accurate detection. OMICS group, and its Journal of Food Processing 
and Technology in periodical issues emphasize the importance of the 
study of food processing and this is a most relevant topic for the field 
of food allergen research.

Can We Assume That Food Allergen Fast Quantitation 
Methods Are Accurate?

Most of the commercially available food allergen detection 
methods, either qualitative or quantitative, use some kind of antibody 
as a probe that specifically binds to the allergen and as a result generates 
a signal that can be detected visually, by fluorescence or by means of 
a spectrophotometer (ELISAs and lateral flow devices among others). 
On many occasions, these methods are portable, and can be used in 
house near the production lines in the industry by trained personnel but 
without extremely high qualification. Some other detection methods 
are based on DNA for allergen identification, but as the presence of 

the gene does not guarantee the presence of the expressed protein, they 
are not so commonly used for practical applications and besides, they 
require higher qualification of the analyst. 

The question at this point is whether these immunological analytical 
tests are valid for allergen identification or quantitation once food has 
been processed, which on the other hand, is the most frequent scenario 
for food commodities or for contact surfaces in the facilities. The bad 
news is that, as the fore mentioned methods rely on extracted protein 
(or antigen) from the sample, on many occasions these methods gravely 
underestimate the presence of tested allergens in processed food. The 
main reason is reduced protein solubility after food processing due to 
protein aggregation or chemical reactions with other macromolecules 
that render poor recovery due to the complexity of the food matrix 
itself [4]. This causes dangerous false negatives that could end up in 
expensive food recalls or, in the worst-case scenario, in fatalities. 

It is well known that proteins unfold or denature upon thermal 
treatment, and more studies are required in the future in order 
to understand the effect on native protein structure of the novel 
emerging food processing procedures, such as high pressure, pulsed 
UV irradiation, microwave processing, infrared heating, ozone, cold 
plasma and so on. The performance of actual detection methods for 
these types of samples is still to be confirmed, but in comparison with 
what happens to allergens in thermally processed samples, it can be 
expected that they will have shortcomings as well. On the other hand, 
more powerful detection methods such as HPLC or UPLC couplet 
to MS have proven better efficacy in quantifying low detection levels 
of food allergens, but still with important levels of underestimation 
[4,5]. These techniques are not at hand to most of the people due to 
the elevated costs of the equipment needed and requirements of high 
qualification and expertise on the part of the analyst.

The establishment of threshold values requires supporting analytical 
methodologies to enforce and comply with the actual regulations 
[5] and yet, fast, simple, accurate, reproducible and sensitive assay
methods are still demanded by all players involved in this problem of
growing concern to the global population.
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