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Ambient mass spectrometry (MS) is a rapidly growing area representing an attractive alternative to conventional
analytical approaches. Recently introduced ionization techniques, such as direct analysis in real time (DART),
desorption electrospray ionization (DESI), or atmospheric pressure solids analysis probe (ASAP), allow direct
examination of various types of samples in the open atmosphere and at ground potential. Little or no sample
treatment prior to analysis is required. Additionally, time-consuming separation of sample components, which is
usually employed by chromatographic methods, can be omitted with ambient MS.

In this presentation, the potential of DART-MS strategy to distinguish beers according to the brand origin will be
demonstrated. In a first step, the DART-MS instrumental conditions were optimized to obtain the broadest
possible representation of ionizable compounds occurring in beer samples (direct measurement, no sample
preparation). In the next step, metabolomic fingerprints/profiles (mass spectra) of a large set of different beer
brands (Trappist and non-Trappist specialty beers) were acquired. In the final phase, the experimental data were
analyzed using partial least squares discriminant analysis (PLS-DA), linear discriminant analysis (LDA), and
artificial neural networks with multilayer perceptrons (ANN-MLP) with the aim of distinguishing (i) the beers
labeled as Rochefort 8; (ii) a group consisting of Rochefort 6, 8, 10 beers; and (iii) Trappist beers. The data
generated by this emerging technique were also compared to those obtained by a “gold standard” represented
by solid-phase microextraction (SPME) coupled to GC-TOFMS used for the analysis of beer volatiles.
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Propolis is a complex product of bees, which has been used in folk medicine for hundreds of years. As
flavonoids and phenolic compounds are of primary interest due to their biological activity and positive action on



human health, their pattern was investigated in the propolis samples. For the initial screening and identification
of marker compounds in the still unknown chemical profile of German propolis sorts, high-performance thin-layer
chromatography (HPTLC) was used, and the differentiation between different types of propolis and the
assignment of the origin of the propolis samples was performed. Hyphenated techniques, including post-
chromatographic derivatization and different couplings of planar chromatography with mass spectrometry, were
used for the identification of the components from the characteristic zones of marker compounds on the plate.
The following possibilities of using DART-MS for flavonoids and phenolic marker compounds identification were
studied:

1) DART-MS coupled with HPTLC online (analysis directly from the HPTLC plate) or offline (by means of
collecting of the extracts from HPTLC zones and further analysis of these extracts), confirmation or
identification of propolis components;

2) DART-MS with a benchtop Orbitrap mass analyser, identification of components in selected propolis
extracts analysed as liquid samples, as dried spots on a carrier (HPTLC plate), or as extracts from the
marker zones of HPTLC plate.

The respective results will be presented and discussed.
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Herbal supplements ranging from weight loss supplements to natural antioxidant and nutrient supplements are
current targets for adulteration and fraud. The need for fast and accurate characterization of herbal
supplements, which generally contain complex mixtures of molecules, is growing as the counterfeiting of natural
products is becoming more common. Pesticide detection in these consumer products and on the surfaces of
fruits and vegetables is also of concern and a rapid screening technique is also needed.

DART mass spectrometry is used as a quick and efficient means of characterization of herbal supplements; to
quickly screen and qualify both national and international herbal products for quality and contamination. The
next generation DART ionization source, the ID-CUBE™ provides a low cost, simple method of screening with
the sample analysis time of 10 seconds per sample. Liquid or solid samples are simply placed on the
OpenSpot™ Sample Card; the card is place in the source and heated, producing ions via DART. The operation
of this ionization source has been significantly simplified and miniaturized from the current generation DART-
SVP ion source making it of greater interest as a tool in a mobile lab setting at border and importation agencies.

Rapid screening of pesticides present in herbal supplements and on the surfaces of fruits and vegetables has
also been facilitated by using DART coupled with the high-resolution accurate mass Thermo Exactive mass
spectrometer. This screening technique is demonstrated for both gross and residual levels of adulterants and
pesticides in consumer commodities.
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Rapid screening of pesticides present on the surface of fruits and vegetables has been facilitated by using direct
analysis in real time (DART) open air high resolution accurate mass mass spectrometry. These experiments
focus on the use of various materials to collect pesticides from large objects including plants and produce
commaodities by using a vacuum-assisted sampling approach. Evaluation of the efficiency of various polymeric
foams, cotton swabs and wire mesh for capture of analytes with and without the use of solvents will also be
examined. Suitability of different materials as both sampling and desorption ionization support will be reported.

These experiments build on the original pesticide screening experiments where polyethylene foam was used as
both the collection and desorption substrate.  Small fruits and nuts were examined for pesticides using
“Transmission-mode” DART-MS analysis".
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