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Here, there and everywhere - Allergens in food

Adverse reactions to food are of concern to
industry, consumers and science. Food
allergies are increasing in prevalence espe-
cially across the developed countries.
Often, allergies are confused with reactions
to food due to presence of toxins, microbio-
logical contaminants and pharmacological-
ly active substances.

The term food allergy is appropriate only
where an allergic or immune mechanism is
involved. Studies suggest that approxima-
tely 2% of the world’s adult population have
food hypersensitivity and around 1% have
true food allergy. These figures are gene-
rally higher in children, where 5-8% have
some food hypersensitivity and 1%-2.5%
have food allergy. The frue prevalence of
food allergy and food hypersensitivity is
likely to be higher in some populations and
age groups. As an example, 70% of infants
with atopic eczema may have demons-
trable food allergy or food hypersensitivity .

Therefore it is important to help industry to
address the problem of allergen labelling
and detection which will ultimately allow
consumers to make an informed choice.

The Food Chain

In this context, the questions asked at

various stages of the food-production chain

are of different nature:

Producer / Ingredient or Additive

Manufacturer:

» many food manufacturers produce seve-
ral products in the same plant in parallel.
This can result in a carry-over of allergens
from one line to the other. As this typically
happens in low quantities, it is important
to identify and monitor, similar to the
HACCP concept, the critical points in the
production line.

« Ingredients used in the production may be
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and more economical

composite products themselves, i.e.
consisting of many different materials.
Substances like oils or flours may be used
as flavour-carrier but might not be declared.
If it is soya flour, to name just one, this is a
known allergen. In this case the producer
would, unknowingly, use the substances in
his products, and potentially face a product
recall if detected. Here, the materials used

in production need to be checked for the
presence of allergens. This can in part be
done as part of the Critical Control Points
(CCP) concept, where paper documenta-
tion and analytical analysis form an integra-
ted part.

Retailer:

« Since the retailer carries responsibility for
goods purchased at his premises, due
diligence requires the control of these pro-
ducts, e.g. for correct labelling. Since
many items are made up of a large varie-
ty of materials (ingredients, additives)
which themselves can consist of many
individual components, it is possible that
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accidentally, certain allergens of composi-
te materials will not have been identified.
Therefore, a CCP concept, which in this
case might entail an analytical screening
procedure for allergens would again help
to minimize the risk.

The scientific aspects of allergen
testing

The analytical task is not an easy one: the
majority food products have highly complex
matrices and the question which test best
to apply is not trivial. Since the major pro-
blem is the detection of hidden allergens,
sensitivity, specificity and robustness of the
analytical procedure are of utmost impor-
tance.

The most widely accepted test method is
the antibody based ELISA (Enzyme Linked
Immuno Sorbent Assay). In this test, the
antibody recognizes the target compound
(e.g. the allergenic protein) and via a cou-
pled enzyme, a colour is produced. The
intensity of the colour is proportional to the
amount of target compound detected. The
advantages of this test are the commercial
availability of validated kits (which are easy,
though often not cheap to obtain), the ease
of the test, the speed and the semi-quanti-
tation capabilities (e.g. pyg/kg statements).
However, problematic can be the specifici-
ty (when compounds of similar structure
are also detected [false-positives]) or the
sensitivity (when the structure of the target
is in such a form that the antibody no lon-
ger recognizes it [e.g. as part of heat-treat-
ment or partial hydrolysis]).

An alternative approach is PCR
(Polymerase Chain Reaction), which multi-
plies target genetic code (a DNA sequence)
to such amounts that they can be made
visible to the naked eye. This technique tar-
gets either the sequence that codes for the
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