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LP-1. State-of-the Art Capillary GC Needs. Novel Dedicated Sample
Preparation Methods

Pat Sandra

Research Institute for Chromatograph,

Kennedypark, 20, B-8500 Kortrijk, Belgium

Phone: 32-56-204031, Fax: 32-56-204859, e-mail: pat.sandra@richrom.com

Key words : stir bar sorptive extraction (SBSE), headspace sorptive extraction (HSSE),

thermal and liquid desorption, quality control, trace analysis, food, beverages.

State-of-the-art capillary GC needs dedicated sample preparation methods. In this
contribution, several new developments in sample preparation will be presented with
emphasis on sorptive extraction.

In sorptive extraction, solutes are enriched by a partitioning mechanism. The advantages
of sorptive extraction have been described in the recent literature and several sorptive
techniques have been developed like solid phase microextraction (SPME}, open tubular
trapping (OTT) ard enrichment on sorbent particles.

Two novel, very powerful and simple approaches for sorptive extraction namely the
application of stir bars or of rods coated with a thick layer of polydimethylsiloxane
(PDMS) are presented.

In stir bar sorptive extraction (SBSE), the stir bars are coated with a layer of 25 to 125
pl PDMS on a magnet incorporated in a glass tube. The stir bar, commercialized as
TWISTER, is introduced in the sample and after a certain stirring time, the stir bar is
removed from the sample and transferred to a thermal desorption instrument where the
analytes are thermally released and on-line transferved to a capillary GC-MS/AED or
ICPMS instrument, As an alternative the stir bars can be desorbed by liquid extraction
followed by conventionat or large volume injection. The same principle can be applied
for LC-MS analysis. SBSE was evaluated for quality control and for trace analysis of
contaminants in aqueous samples like beverages, milk, yoghurt, cheese, etc. Compared
to SPME a strongly increased amount of sorbent is used resulting in a 500 times
increased sensivity compared to 2 SPME fiber coated with a 100 pm PDMS film. Limits
of detection are as low ng/L or ppt as will be illustrated with the sunstruck flavour in

beer and the cork flavour in wine.
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In headspace sorptive extraction (HSSE), the same principle applies but the PDMS is
coated on a glass rod that is placed in the headspace of liquid or solid samples. Typical
applications that will illustrate the power of HSSE include the aroma of coffee and the

ripening of bananas. Also in HSSE, unsurpassed sensitivities can be reached.
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LMP-1. Profiling Cannabinoeids by GC-M5/MS in Sport Doping
Control

Douwe de Boer and Anténie Ajenjo
Laboratdrio de Andlises de Dopagem e Bioquimica
Centro de Medicina Desportiva {Estddic Universitdrio) Av. Prof. Egas Moniz 1600-150

Lisboa

Cancabinoids are compounds that are unique to the Cannabis plant species.
They are amongst others the active compeunds i Cannabis (also known as Marijuana)
or Hashish. Because of social reasons, the use of certain cannabinoids in sport is
stbiected to restrictions and therefore analytical methods must be available to detect it.
The detection of the use of cannabinoids using urine samples is in sport doping control
based on a mass spectrometric determination of the main urinary metabolite of A%-
tetrahydrocannabinol, namely 11-nor-A’-tetrahydrocannabinol-9-carboxylic acid (A°-
THCCOOH). We have developed a GC/MS/MS method in order to determine A%
THCCOOM qualitatively and guantitatively in a short period of time. The application of
MS/MS was especially required in order to eliminate inferring peaks in the
chromatograms and to avoid the implementation of additional sample preparation steps,
The applied derivatisation was a trimethylsilyl derivatisation, the sefected ionisation
mode Electron lonisation (EI) and the precursor ion the fragment [M - CH;'1". The
product ion mass spectrum of the selected precursor ion [M — CHy']” consisted of only a
limited number of ions, but the respective fragments were characteristic. The structures
of the product ions can be designated analogously to those obtained in the normal EI

scan mode.

Analytical validation of the GC/MS/MS method resulted in the following
characteristics: limits of detection and quantification of the equipment 0.4 and 1.3
ng/mL, respectively, extraction recovery 68%, limits of detection and quantification of
the total method 0.6 and 1.9 ng/ml., respectively, and the linearity range 5 - 80 ng/mL.

With our method and without additional efforts we also detect qualitativety the

cannabinoid 11-nor-A”-tetrahydrocannabivarin-9-carboxylic acid (A’-THCVCOOH).
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LMP-2. Cromatografia Gis-Liquido Multidimensional.
Sua Importincia na Monotorizacio da Quiralidade

M. D. R. Gomes da Silva
Centro de Quimica Fina ¢ Biotecnologia CQFB ,Departamento de Qufmica, Faculdade de
Ciéncias e Tecnologia, Universidade Nova de Lisboa, PT - 2828-516 Caparica, Portugal

A andlise enantioselectiva adquiriu na década passada um significado muito
importante, tendo sido utilizada nos tltimos aros, sobretudo, na determinaciio das

razdes enantioméricas especificas de constituintes de Gleos essenciais. O método, apos a

introduciio das colunas de ciclodextrina modificadas, como fases estaciondrias

eficientes, conheceu um impulso muito forte na sua utilizagdo, ndo obstante 0s encargos
com equipamento que the estdo associados. Assim, um conjunto variado de compostos
quirais pode ser separado nos seus antipodas épticos num conjunto igualmente vasto de
matrizes.

A directa utilizagio de uma coluna quiral na andlise de matrizes complexas era
bastante limitada, dada a complexidade dos extractos, que conduziam frequentemente as
inevitiveis co-eluigbes e consequentemente a um constrangimento dos resultados
potenciais: separacio eficiente e inequivoca de todos os enantidmeros dos constituintes
da matriz em causa.

O desenvolvimento da cromatografia gds-liquido multidimensional, que
combina uma coluna aquiral como pré-coluna e uma coluna quiral como coluna
analitica, permitiu a andlise directa de compostos a partir de extractos obtidos de
mairizes complexas, alargando claramente o campo de aplicagio de ambas as técnicas.

A discriminagdo quiral, que constitui um principio importante na biosintese de
compostos naturais, conduz entre outros, & caracterizagio especifica de plantas de
acordo com as telages enantioméricas encontradas. Assim, por exemplo, 08
componentes quirais do aroma de origem natural permitem caracterizar matrizes, de
acordo com a distribui¢iio dos enantiémeros no seu perfil. O conhecimeato da gama de
variagio da distribuico dos enantiémeros permite assim utilizar este método para

verificar, por exemplo, a autenticidade de 6leos essenciais e classificd-los.
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LP-2. A Comprehensive Multidimensienal Future for Gas
Chromatography.

Philip J. Marriott

Chromatography and Molecular Separations Group
Department of Applied Chemistry, RMIT University
GPO Box 2476V, Melbourne, Australia

email: philip.marriott@rmit.edu.au

Gas chromatography (GC) is by any measure a mature technology. Analysts use GC
routinely — almost automatically — without any question of its ability to deliver
qualitative and quantitative measurements for almost any type of volatile and semi-
volatile sample. An extensive array of peripheral technologies are avatlable to expand
the applicability of GC to different sample introduction modes ~ large volume injection,
headspace analysis, purge and trap, PTV — and detection methods ~ mass and atomic
spectroscopy, molecular spectroscopies, jonisation detection. Over many years we have
applied the technique to almost any sample imaginable, and have employed both high-
resolution single capillary columns and some innovative muitidimensional and coupled
column methods. And so some may argue that GC has reached its zenith. But can it be
improved upon? Giddings was passionate about multidimensional capabilities in
chromatography, and considered the power of such a system if it could be developed
into a ‘continuous 2D’ instrumental method. He was aware of the efforts of the
multidimensionaf gas chromatography (MDGC) conventionally performed using limited
heartcuts during an analysis, but this was not where he felt the limit of GC lay, because
it did not apply the multidimensional advantage to the total sample. If he could see the
present state of comprehensive GCxGC analysis, then maybe he could see that his

predictions of the ultimate GC analysis had been realised.

We have developed over the past 5 years a cryogenic modulation method that has
proven to deliver a range of new possibilities in high resolution and sensitive GC
analysis. In fact, these are the two very central goals of all chromatographers - to
separate solutes better, and to do so on increasingly smaller amounts of analyte. These

have driven most of the innovations in GC,
























































































































































































































