Phenylacetaldehyde in honey – residue or natural compound?
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Stiftung Warentest, in its April issue 2004, rejected some of the honeys tested due to
concentrations of phenylacetaldehyde between 1.0 – 2.6 mg/kg [1]. Phenylacetaldehyde
can be used as a bee repellent to simplify harvesting of honey [2]. This substance can
also be generated in honey itself from the amino acid phenylalanine, either with the help
of enzymes (Fig. 1) or by Strecker degradation [3] (Fig. 2).
It follows that, the amounts of phenylalanine are important for the estimation of
phenylacetaldehyde contents. Amino acid analyses have shown that the contents of
phenylalanine in honeys differ largely and depend on the botanical origin of the honeys
(Fig. 3, Tab. 1). These results correspond to the literature [4-6].
Therefore, an accurate method for the analysis of phenylacetaldehyde had to be applied.
The suggested headspace GC/MS-method [2,7] is not suitable because
phenylacetaldehyde is created during the incubation process in the headspace oven. In
this research project a recently presented extraction method was used [8]. As shown in
Fig. 5 on the basis of a phenylalanine-spiked sugar syrup, no phenylacetaldehyde was
created when using the extraction method.

Fig. 1: Build-up mechanism of phenylacetaldehyde
by enzymes

In the next step, storage tests were carried out. An acacia honey and a wild flower honey
with phenylalanine and phenylacetaldehyde contents shown in Tab. 1 and sugar syrup,
pure and spiked with phenylalanine (500 mg/kg), were portioned off and stored in
darkness (a) at room temperature (22°C) and (b) at 39°C as well as (c) under UV light at
22°C for up to 14 weeks. The concentration of phenylacetaldehyde in each sample was
determined at intervals.
Under (a) the concentrations remained the same, under (b) and (c) the concentrations
partially increased considerably, except for those of the pure syrup (Fig. 6).
These results reveal that the findings presented by Stiftung Warentest are not based on a
sound scientific method, especially since they completely ignore the phenylalanine
contents and the storing conditions of the honeys.
Currently, the possibility of distinguishing between natural phenylacetaldehyde and the
residues is being studied with the help of isotope ratio mass spectrometry.

Honey

Phenylalanine
[mg/kg]

Phenylacetaldehyde
[mg/kg]

Acacia

26.6

0.2

Fir

<5

0.1

Wild Flower

450

2.0

Lavender

1369

2.7

Tab. 1: Amounts of phenylalanine and phenylacetaldehyde in honey samples of different origin
before storage tests

Phenylacetaldehyde

Fig. 5: TIC-chromatograms on an DB 5 column
Sugar syrup, spiked with phenylalanine,
headspace-method and extraction method

Fig. 2: Build-up mechanism of phenylacetaldehyde
by Strecker degradation

Fig. 3: Amino acid chromatograms of Lavender
and Acacia honey

Fig. 6: Results of the storage tests: pure sugar syrup, acacia honey, sugar syrup spiked with phenylalanine and
wildflower honey
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Conclusion
1. The content of phenylacetaldehyde depends on
phenylalanine content and on the storing conditions.

the

2. Levels of 1 – 2.5 mg/kg of phenylacetaldehyde cannot be
regarded as residue, unless the phenylalanine content is
taken into consideration.

