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Honey can be adulterated by foreign sugars for cost saving reasons. Such adulterations are easy to implement. Often starch hydrolizates,
whose water content is adjusted to a viscosity similar to honey, are used.

With the help of 13C isotope ratio mass spectrometry (IRMS), which is established as AOAC Official Method 988.12 [1-2, honey blends
containing C, sugar products can be detected. Bees usually use C, plants for honey production. Because the natural 13C/*2C isotope ratios
of C; and C, sugars are different [Fig. 1], sugar admixtures of C, plants to honeys can be detected when compared. Sugars of C; plants
can only be detected in large admixtures because the nectar sources for the bees belong to the same class of plants.

The coupling of high-pressure liquid chromatography (HPLC) and IRMS allows isotope measurements of single honey sugar fractions, first
presented by Cabanero et al. (2006) . LC-IRMS measurements of unadulterated honeys as well as adulterated honey, containing
admixtures of sugar syrups, show new possibilities of the detection of honey adulterations

Method

Honey is diluted in pure water (1:1) and filtered. The solution is separated on a Bio Rad-Aminex HPX-87C column with ultrapure water as
eluent at 85 °C (flow rate: 0.6 ml/min; detection: RI).
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In Fig. 2 a chromatogram of an unadulterated honey is shown. The four peaks are results from fructose, glucose, di- and trisaccharides.
The fractions are collected manually, concentrated to a volume of 20 pl and transferred into tin capsules. The measurement of 13C/2C
isotope ratios takes place on a Finnigan MAT Delta Plus mass spectrometer (element analyser: Carlo Erba NC 2500). The isotope ratios
of the single sugars are compared.

Results

More than 200 unadulterated honey samples of different botanical and geographical origin were measured with IRMS and LC-IRMS. The
d*3C values of glucose and fructose indicate only small variations from the honey values whereas the dispersions of di- and trisaccharides
were larger [Fig. 3]. The determined natural ranges of the sugar fractions are shown in Fig. 4.

Afterwards, honeys were mixed with original sugar syrups, which are used for honey adulterations in some countries, in different grades. In
Fig. 5 and 6 results of IRMS, LC-IRMS and fructose/glucose-ratios of these admixtures are presented. It can be observed that is was only
possible to detect these mixtures by means of LC-IRMS. Additions of 30 % can be recognized, depending on the type of syrup. Due to
varying compositions of the syrups, the precise amounts of added sugars however can not be determined yet.
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