
Background
Various health benefits are attributed to apples, due to

their high content of secondary plant metabolites, e.g.

polyphenols

Simultaneously, an estimated 2.5 million Germans

suffer from an allergy against fresh apples

Cause of this allergy in Northern- and Central Europe is

Mal d 1, a cross allergen of Bet v 1, the main allergen in

birch pollen

Symptoms of an apple allergy are usually mild and

restricted to the oral cavity

Clinical studies indicate a variety specific allergenic

potential

→ For example: a better tolerability of traditional apple

varieties from orchard meadows is reported

Topics for final Theses
Study on the bioaccessibility of polyphenols and Mal d 1
during the consumption of fresh apples (oral ex vivo
digestion model)

Investigating impact factors during cropping and
storage that affecting the isoallergenprofile and Mal 1
content

Investigation of possible interactions of apple specific
polyphenols and r-Mal d 1 using ITC und 1H15N-HSQC-
NMR

Development of an extraction method for polyphenol-
oxidase from apples for studying the browning kinetics
of different polyphenolic structures and the influence of
matrix compounds using ITC and HPLC-MS

Own topics :-P
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Mirror, mirror on the wall, which is the 
best tolerated apple of all?
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Fig. 3.: Possibel impact factors on the allergenic potential of apples
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Hypotheses Investigated

1) Differences in the allergen content

2) Differences in the Mal d 1 profile and different

allergenic potenital of isoallergens

3) Interactions of polyphenols with Mal d 1 and

masking of IgE epitopes

Methods
Quantification and qualification of Mal d 1 by targeted

and untargeted HPLC-MS

Characterization and quantification of Polyphenols by

HPLC-MS and HPLC-DAD

Interaction studies by ITC, NMR and HPLC-MS HPLC-MS

Which apple to choose?

Fig. 1: Overlay of surface- and ribbon model of Bet v 1.0101
und Mal d 1.0101
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Fig. 2 Excerpt of the consumer survey by the BUND Lemgo
(source: http://www.bund-lemgo.de/apfelallergie.html)

Fig. 4: PCA of the Mal d 1- and polyphenol content of
various apple varieties. Samples are color coded based on
the reported allergenic potential in the consumer survey
of the BUND Lemgo

Research Question
What are the effects of variety and other parameters,

e.g. storage, on the allergenic potential of an apple?


