Allergy 2001: 56: Suppl. 67: 9-11
Printed in UK. All rights reserved

Copyright © Munksgaard 2001

ALLERGY
ISSN 0108-1675

Introducing allergists to food chemistry

A report of common analytical methods for the identification and
characterization of food allergens is presented. The different electrophoretic and
immunologic methods describe the present analytical tools to characterize
allergens. With respect to the lack of knowledge on the structure and the
properties of food allergens, additional chemical techniques such as
chromatography, NMR and MALDI-TOF are of particular importance.
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The connection between food chemistry and allergol-
ogy is obvious, considering the structure of food
allergens, which are proteins or glycoproteins. For
their isolation from the food matrix and their
chemical characterization the analytical knowledge
of food chemists is required.

The isolation of proteins and glycoproteins in a
native form is the prerequisite for the extraction from
foodstuffs. A suitable method for vegetable food is
the low temperature extraction developed by
Clements (1) and modified by Vieths et al. (2). The
foodstuffs are homogenized with cold acetone at
—40°C in order to separate the phenolic ingredients,
which can cause a loss of allergenic activity by
enzymatic reactions. The precipitated proteins are
washed, lyophilized and extracted by means of
phosphate buffered saline. The contents of the
obtained protein extracts are measured by the
method of Bradford (3).

The separation of the different proteins from food
is carried out by applying chromatographic and
electrophoretic methods. The electrophoretic methods
especially include sodium dodecylsulfate polyacryl-
amide gel electrophoresis (SDS-PAGE) and isoelectric

focusing (IEF). While in the case of SDS-PAGE the
separation of the proteins is carried out only
according to their molecular weight, IEF is used to
separate proteins and peptides by their isoelectric
points. 2D-electrophoresis results from the combina-
tion of IEF and SDS-PAGE. By using 2D-electro-
phoresis a high resolution of complex protein
mixtures and the separation of isoproteins can be
achieved (4). The nonspecific detection of electro-
phoretically separated proteins in polyacrylamide gels
is generally carried out by means of silver staining (5)
or Coomassie brilliant blue staining (6). Capillary
electrophoresis (CE) represents a further possibility
for the separation of proteins and peptides. The
increased development of different separation techni-
ques in recent years shows a strong demand for the
conjunction of CE and further -characterization
methods (7).

Apart from electrophoretic techniques the use of
immunologic methods is of great importance with
regard to the identification and characterization
of allergens. The specific determination of food
allergens can be carried out by immunoblotting and
enzyme linked immunosorbent assays (ELISA).
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Figure 1. Analytical methods for the determination of food allergens (abbreviations are explained in the text).

Immunoblotting means the combination of semidry-
blotting of electrophoretically separated proteins or
peptides (8) followed by an immuno-detection with
specific antibodies (EAST =enzyme allergosorbent
test; RAST=radio allergosorbent test) (9). For
quantification of allergens, different ELISA-techni-
ques are used.

Besides the identification of the allergens by
electrophoretic methods, the characterization of
epitope structures by chromatography is important.
The determination of the sequence or the configura-
tion of the epitopes is only possible with chemical
analysis - immunologic methods are impracticable for
this purpose. Important chromatographic methods
are size exclusion chromatography (SEC), ion
exchange chromatography (IEC), and high perfor-
mance liquid chromatography (HPLC). These chro-
matographic separations are based on different
chemical and physical properties of the proteins,
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such as molecular weight, charge or pH. Affinity
chromatography (AC) is also a widely used chroma-
tographic analysis method, although it is based on
immunological antigen-antibody reactions.

The chromatographically isolated and purified
protein extracts can be used to characterize their
chemical structure by means of nuclear magnetic
resonance spectroscopy (NMR) and X-ray structure
analysis. The determination of the primary structure
is carried out with an Edman sequenator. In this case,
amino acids react with phenylisothiocyanate to
phenylthiohydantoin derivatives, which can be identi-
fied by applying HPLC. A maximum of 20 cycles is
possible (10). The molecular weights of peptides and
proteins are determined by mass spectrometry. Matrix
assisted laser  desorption/ionization-time-of-flight
(MALDI-TOF) represents a gentle method for the
determination of large molecules such as native
proteins.
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