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Abstract

Desorption atmospheric pressure photoionization (DAPPI) is an ambient mass spectrometry (MS)

technique that can be used for the analysis of polar and nonpolar compounds directly from surfaces.

Here, the feasibility of DAPPI-MS in the screening of plant metabolites from driedPeucedanum

palustre leaves and umbels was studied. DAPPI-MS requires no prior sample preparation or

chromatographic separation, and the analysis can therefore be performed directly from the untreated

plant material.P. palustre contains several linear and angular furanocoumarins, some of which are

specific for the species. The DAPPI mass spectra of both leaf and umbel samples showed distinct

ions atm/z 445 and 443 in positive and negative ion modes, respectively. MS2 analyses of these

ions confirmed that the ions were the protonated and deprotonated molecules, respectively, of

peulustrin and its isomers, which have only been identified fromP. palustre. The direct analysis of

dried plant material by DAPPI-MS was shown to provide a fast and reliable means to confirm the

identity of plant materials, to study the metabolite profiles of plants, and to screen biologically

relevant compounds from plant surfaces.
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1. Introduction

Since 1950s, the analysis of primary and secondary metabolites from plants has relied on various

chromatographic separation methods coupled to spectroscopic detection (Marston and Hostettmann,

2009). Especially, the analysis of secondary metabolites, defence and signalling compounds of plant

kingdom, has been in the centre of attention due to their many interesting pharmacological

properties. However, the complex nature of plant extracts has posed a major challenge in the

analytical work and is the main reason for the need to combine one or several separation steps

before the detection technique. These steps add complexity and slow down the analysis procedure,

and risk alteration of the sample.

In recent years, direct mass spectroscopic methods have gained increasing attention in natural

product chemistry (Wolfender et al., 2015). These methods include ambient mass spectrometry

(MS), and techniques such as desorption electrospray ionisation (DESI) (TakÆts et al., 2004) and

direct analysis in real time (DART) (Cody et al., 2005). In DESI, a spray of charged micro-droplets

is directed to the surface under study, where analyte molecules are picked-up by the droplets and

subsequently ionized. In DART, a hot gas stream activated by plasma discharge is used to desorb

and ionize analytes from the sample surface. The main advantages of these methods are the lack of

sample preparation and the short analysis time. Some reports on the use of these techniques in the

analysis of plant samples have been published so far: DESI has been used for analysis of alkaloids

from poison hemlock (Conium maculatum), jimsonweed (
































