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LP.1 N-VIVO APPLICATIONS OF SOLID PHASE MICROEXTHACTION

Dajana Vuckovic, Shine Zhang, Marcel Musteata, Heather Lord and Janusz Pawliszyn
Department of Chemistry, Unwversity of Waterdoo, Waterloo, Canada, N2L 3G+,

In recent years, there has been a ot of interest in monitoring levels of biologically active
compounds in living systems in their natural environments . These efforls are a significant
departure from conventional 'sampling’ technigues, where a portion of the system under study is
removed from its natural environment, and the compounds of interest extracted and analyzed in
a laboratory environment. Yhere are two main motivations for exploring these types of
investigations. The first one is the desire to study chemical processes in asscciation with the
normai biochemical milieu of a living system, and the second one is the lack of availability or
impracticality of removing suitable samples from a fiving system, frequently because of size.
SPME, using an externally coated extraction phase on a microfibre mounted in a syringe-like
device seems to be a logical candidate for the development of such tools.  As in any
microextraction appreach, compounds of interest are not exhaustively removed from the
investigated system. On the contrary, conditions can be devised where only a small proportion
of the total compound is removed, thus avoiding a disturbance of the normal balance of
chemical components. Secondly, because SPME is based on a syringe-like device that can be
physicaily removed from the laboratory environment for sampling, itis amenable to monitoring a
living system in its natural environment, rather than trying to move the living system to an
unnatural laboratory environment. The recently developed fast in vivo microextraction technique
has the potential to partly replace current methods of analysis based on bioed draws. /n vivo
microextraction is faster than conventionat methods, interferes minimally with the investigated
system, minimizes errors associaled with sample preparation, and limits exposure of lab
personnel to hazardous biological samples.

The use of solid-phase microextraction (SPME) for in vive sampling of drugs and metabolites in
the bloadstream of freely moving animals sliminates the need for blood withdrawal in orcer to
generate pharmacokinetic profiles in support of pharmaceutical drug discovery studies. This is
particularly important for small rodents such as mice because it enables the use of a single
animal to construct the sniire pharmacokinetic profile. This approach was achieved using in vivo
SPME probes with biocompatible extractive coating. Pre-equitibrium in vivo SPME sampling and
liguid chromatography-tandem mass spectrometry analysis (LC-MS/MS) were used tfo
simultaneously determine free and fotal circutating concentralions of carbamazepine and its
melabolite carbamazepine-10,11-epoxide in mice after 2 mg/kg intravenous dosing. Standard-
in-fiore calibration method was used for guantitative anaiysis. The method was linear in the
range of 1-2000 ng/ml in whole blood with acceptable accuracy (»70%) and precision (<23%
RSD). The gpharmacokinetic resulis compare well to the tradiional methods relying on blocd
withdrawal but in vive SPME offers the advantages of speed, decreased animal use, improved
accuracy of data due to the efimination of inter-animal variation from the profile, and the ability
to obtain both free and total drug concentration fram the same experiment.
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Lp.2 RECENT INNOVATIONS IN FLUID-BASED SEPARATION TECHNIQUES
AND THEIR iMPACT ON OUR DAILY WORK

Pat Sandra
Hesearch Institute for Chromatography. Kernedypark 26. B-8500 Kortrijk, Belgium

The current trend of LC analyses is biased toward high throughput, high productivity and high
resclution. In response to these increasingly demanding requirements, over recent years,
innovative technotogies and improvements in instrumentation have emerged which are having a
significant impact on our daity work. Ulra High Pressure LC (UHPLC) and Elevated
Temperature (ETLC) both have extended speed, productivity and peak capacity for
pharmaceutical, environmental, food. and bio anaryses. Both developments in combinaticn with
the more or less forgotten technique ie. sub- and superctitical fluid chromatography, offer
unforeseen possibilities to produce accurate and precise data.

On the other hand, for the separation of mixtures of very high complexity both the selectivity and
peak capacity have to be optimized in multidimensional systems. Recent developments from
single to complex configurations will be reviewed with emphasis on hardware design, software
approaches and column configurations.

The applicability of the different combinations will be Hiustrated and guidelines on “what
configuration is preferred for a given sample” will be presented. Configurations that wil be
discussed in delal are: gradient POPLC, selectivity oplimization by column coupling (HILIC-
2PLC), heart-cutting techniques and the comprehensive technigues NPLCxRPLC, SFCxRPLC,
ROLCxRPLC, NPLCx2RPLG and RPLCx2RPLC. A comparison on-line/off-line will be made
and the role of mass spectrometry highlighted.
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LP.3 PAPEL DE LA CROMATOGRAFIA EN LA ELUCIDACION DEL AROMA
DEL VINO

Juan Cacho Paiomar
University of Zaragoza. Espanha
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LMP.1 METABOLOMICS, A NEW APPROACH TO BIOANALYSIS WITH
SEPARATION TECHMIGUES AND MASS SPECTROMETRY

Coral Barbas'; Antonia Garcia'; Angel Luls Huidobra'; isabel Garcia-Perez'; Santiago Angula’; Jaona Teul'”; Michal
Clhorowski'™®; M? Paz Martinez-Alcazar'; Javier Ruperez'

‘Facultad de Farmacia. Universidad San Pablo-CEU. Boadilla del Monte. 28668 Madrid. Spain; charbas@ceu.es.

2 Medical University of Bialystok, Kilinskiego 1, 15-088 Bialystok, (Poland)

A new approach to bioanalysis looking for biomarker discovery is the so calied metabolic
fingerprinting, & non targeted analysis where metabolite patterns are acquired and compared
with limited a priori knowledge of the metaholites of interest.

The chemical diversity of the metabolites is enormous in addition to a large dynamic
concentration range. Therefare, no single analytical platform can capture all metabolites in one
sample and a wide variety of techniques and methads need to be used to obtain a non-biased
approach to the componentis of the metaboiome. Among them, separation techniques such as
CE, GC-MS and LC-MS are adding new information to other classical tools mainly "H-NMA,
Raw data, coming from different analytical platforms should be pre-treated through baseline
correction and normalization to make them ready for multivariate statistical tools. If after that
analysis clusters among samples corresponding to a disease, diet or any other situation under
stugy are revealed, the variables accounting for that classification will be identified as the
{(bio)markers. The identity of the signals of interest from the fingerprint can subsequently be
made known Dy metabolite identification procedures. Finally a bioclogical interpretation is
required to transform chemical information into real metaboelic knowledge.

Our group is currentty working on developing and applying robust analytical methods and
chemometric tools for metabolic fingerprinting of different samples and pathologies with
separation technigues. Examples will be presented for plasma analysis of patients with
cardiovascutar disease by GC-MS, Schistosoma infection in mice urine by CE and urine
analysis by LC-MS.
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LMP.2 EXHALED BREATH AS A POTENTIAL SOURCE OF DISEASES RELATED
METABOLITES: THE ROLE OF THE SPME-GC METHODGLOGIES

gilvia M. Rocha
Departamento de Quimica. Universidade de Aveiro. 3810-193 Aveiro,

Exhaled breath is a potential rich source for countless biomarkers that can provide valuable
information about respiratory as well as systemic diseases. Breath analysis, a non-invasive
technique, has been used as a premising toot for biomarkers detection. A biomarker has been
defined as ‘a characteristic that is objectively measured and evaluated as an indicator of normal
biological processes, pathogenic processes of pharmacologic responses fo a therapeutic
intervention’, that in medicine is used to detect disease states. Several breath biomarkers have
been reported: aldehydes and hydrocarbons in cancer, and aldehydes, glutathione, pentane,
exhaled nitric oxide and H;0, in asthma, among others. The potential clinical ulility of
biomarkers has been questioned, as same of them are not specific and because of the lack of
information about intra- and inter-individual variability. In spite of the higher potential of these
biomarkers, they do not provide information about the metabolic patterns associated to the
different diseases. But the exhaled breath shouid be considered more than a biomarker, it is a
complex matrix in which countless compounds may be identified, and until the present, a low
turnover has been achieved from that matrix.

The emerging field of metabolomics has been focused on an improved understanding of
biologica! networks by systematic and comprehensive analysis of metabolism, promising
immense peotential for early diagnosis, therapy monitoring and for understanding the
pathogenesis of many diseases. Metabolomic methods are mostly focused on the information-
rich analytical technique of NMR spectroscopy. Analysis of the data from this high-resolution
method using advanced chemometric approaches provides a powerful platform for clinical
research and diagnostic applications. Recent apptications in the area of cancer, diabetes,
inborn errors of metabolism and cardiovascular diseases have been developed. However,
higher detailed information should be achieved if more sensitive methodology will be used.
High-sensitivity detection and efficient sample preparation are keys to medical breath analysis.
High-performance equipment, such as GC-MS and GCxGC-TOFMS combined with SPME, as
well as a high degree of skill are necessary to expand our basic knowledge and to define
diseasas metabolomic patterns. GC-MS is one of the most frequently used tools for profiling
metabolites. instruments are mature enough to run large sequences of samples; novel
advancements increase the number of compounds that can be analyzed. and improved
algorithms and databases are employed to capture and utilize biologicaily relevant information.
The separation potential of GCxGC is greatly enhanced when compared to the one-dimensional
GC. SPME is a rapid, solvent-free and sensitive approach, highly applied into the field of
bicanatysis.

On this talk, particular attention will be done fo the role of the SPME-GC based methodologies
in the study of the allergic respiratory diseases (ARDs). Nowadays, ARDs represent an
important public health issue with a significant growth over the years, including several types of
pathclogies where rhinitis and asthma aliergics play an important role. Particular attention was
devoted 1o the paedialric population as the respiratory diseases represent the major cause of
illness in children of developed countrigs.
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LMP.3 ADSORPTIVE MICROEXTRACTION (AuE) TECHNIQUES - NEW
TECHNOLOGIES FOR TRACE ANALYSIS OF POLAR COMPOUNDS

J.M.F. Nogueira
University of tisbon, Faculty ot Sciences. Chemistry and Biochemistry Depariment, Center for Chemistry and

Sinchemistry, Campo Grande, Ed. C8, 1749-018 Lisbon, Portugai:

nogualra@lo. )

During the last years, sorptive extraction techriques have been extensively developed and
applied for trace analysis of many classes of organic compounds in several types of malrices.
Solid phase exiraction, solicd phase micro-extraction and nowadays, stir bar sorptive extraction,
are some good examples of the mostly used sample enrichment technigues prior to
chrormatographic analysis.

Meanwhile, if we focused our attention just on polar compounds, some of these methodologies
present great limitations on the recovery yields, even by using convenient polymeric phases. On
the other hand, it is well known that polar metabolites are more conveniently adsorbed in grains
of specific solids with suitable polar active sites, besides the very difficult way 10 maniputate
these types of fine and divided materials after the enrichment process. Recently, our group has
peen invoived in the development of novel analytical approaches, denominated adsorplive
microextraction (AuE) techniques, which represent a great alternative to monitor a wide range of
poiar analytes in real matrices. These methodologies can be applied fhrough small bars (16 mm
in length and 3mm in diameter) or in multi-spheres {diameter = 2mm), where specific adsorbent
materials are fixed, such as activated carbons, styrene-divinytbenzene polymers, etc. Since
most of the polar compounds presenting non-volatile or termolabile properties, suitable liguid
desorption foliowed by liguid chromatography systems are definitely the methods of choice.

In the present contribution, will be discuss in detail the preparation, development, validation and
application of these new analytical technologies (AUE) for the envichment of trace levels of
several classes of polar metabolites {e.g. water disinfection by-products. pharmaceuticat
sroducts, peslicides, drugs of abuse, phenofic acids, etc.} in many types of real matrices.

References

N.R. Neng, J.M.F. Nogueira

“Método e micro-colestor para extracgdo vestigial de substancias polares”

Pedido Provisorio de Patente, Instituto Nacional de Propriedade Industrial, N° 20091000025389 (20093,
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LMP.4 GCxGC AS A NEW TOOL TO INVESTIGATE THE ELECTROKINETIC
REMEDIATION OF ORGANIC POLLUTANTS FROM COMPLEX
MATRICES: THE REMOVAL OF CREOSOTE FROM TREATED TIMBER
WASTE

£. Mateus®, A. Riteiro'. J. Zrostlikova®, M. D. R. Gomes da Silva®, P. Marriott®

! CENSE-Departamento de Cignclas e Engenharia do Ambiente, Faculdade de Cignclas e Tecrnologia, Universidade
Mowva de Lishog, Gampus da Caparica. 2829-516 Caparica, Portugal

21 g0 fnstrumente Pilsen — Aplication Laboratory Prague, Sokolovska 219, 190 00 Prague 9, Czech Republic

* REQUIMTE -Departamento de Quimica, Faculdade de Ciéncias e Tecnologia. Universidade Nova de Lisboa. Campus
da Caparica, 2823-516 Caparica, Portugal

T ACROSS, Department of Applied Chemistry, RMIT, University, GPQO Box 2478V Melbourne Victoria 3001, Australia

A study has been conducted to illustrate the usefulness of the GCxGC-technique over the
classic 1D-GC technique to monitorize the remediation of organic poliutants from complex
matrices. The superiority of the GCxGC-technique above the 1D-GC technique were proven
when mincr and co-eluting analites such as the azaarenes could be resolved and detected
using GCxGC but not using the 10-GC. Additionally the GCxGC-technigue displayed a higher
level of accuracy in analyte identification than 103-GC system when detecting compounds in
complex mixtures.

Creosote is a distillation product of coal tar that is one of the most widely used wood
preservatives. Chemically creosote is a variable and complex mixture composed of various
compounds, where around 300 have been identified, among the 10000 chemicals that are
estimated to be in the mixture. The majority of the identified chemicals have been classified as
taxic, carcinogenic and mutagenic, and therefore related to harmful health effects

The GCxGC technique was applied to study the applicability of electrokinetic remediation to
remove creosole contaminants from treated wood wastes and to assess the behavior of its
components when submitted to an electric field.

The electrolyte soiutions were collected and extracted by sclid phase extraction. The resufting
extracts were analysed by one dimensional gas chromatography hyphenated with mass
spectrometry (1D-GC/MS) and comprehensive two-dimensional gas chromatography with time-
of-flight mass spectrometry (GCxGC/TOFMS). The chemical groups of creosote components
were identified and its behavior on process described. Polycyclic aromatic hydrocarbons,
phenols and the majority of the S- and O-heterocycles were found to move in the electrokinetic
cell towards the anode compartment whereas the majority of the positively charged N-
heterocycles (aza-heterocycles) moved towards the cathode compartment.
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CATHOLYTE ANOLYTE

Phenol and phencl derivatives (m/z. 84 108 122 136).

Quinclinesfisoquinolines and C.-QuinolinesiC isogquinaiines famities (m/z: 126 143)

PAHs {m/z: 128 142

4 188 178)

F1 Structured GCxGC/TaF-MS extracted ian chromatograms for the anolyle and catholyte solutions for
some group family compounds.
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{MP.5 ONLINE SAMPLE PREPARATION AND LIQUID CHROMATOGRAPHY
TANDEM MASS SPECTROMETRY FOR ENVIRONMENTAL AND FOOD
ANALYSIS

claudia P. B. Martins', Dipankar Ghosh®
' Thermo Fisher Scientific, G/Acero 30-3, Planta 2. Mod.3, 08038 Barcelona, Spain
2 rharmo Fisher Scientific, 355 River Oaks Parkway, San Jose, CA 95134 USA

Achieving low limits of detection for the analysis of pesticides, emerging pollutants, veterinary
drugs and many other low level residues is essential to meet European regutatory guidelines.
LC-MS/MS is the main toot used to perform quaniilative and analysis of these resicues in both
anvironmenial and food samples. However, most of the methodology proposed for these
analytes requires extensive offline sample preparation, which can be time consuming and
expensive. As a response (o this, new methods are being developed for the determination of
these compounds in a cost effective way, which combines on-line sampie preparation and LC-
QqQ-MS/MS. In addition, minimizing sample handling improves the performance characteristics
of the method like recovery, repeatability and reproducibitity.

This presentation will discuss the applicability of on-line sample preparation tools on the
analysis of both environmental and food samples. Data will be shown regarding the analysis of
pasticides and emerging contaminants in environmental samples using Equan-1.C-QqQ-MS/MS,
Furthermare, information will be discussed regarding the analysis of muiti class antibictics in
honey and milk samples using TurboFlow™ technology combined with LC-QqQ-MS/MS.

In addition, new software (TraceFinder™) which has been developed specifically to help
improve thraughput in residue laboratorie, by incorporating buill-in LC-MS methods for a large
number of contaminants, will be discussed. The use of on-line sample preparation tools
comhined with Trace Finder software significantly increases praductivity by drastically reducing
analysis time.
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LVP.6 X-METABOLOMICS: THE X-WINDOWS HIGH-TROUGHPUT MASS
SPECTROSCOPY METABOLOMICS PIPELINE

Martins, R.C.", Gastro, €.C.7 Teixelra, J.AS Silva Ferreira, Ac?
" gininformatics - Molecular and Environmental Biology Centre, Universidade do Minho, Campus of Gualtar, 4710-057

Braga-Portugal
2 gjological Engineering Gentre, Universidade do Minho, Campus of Gualtar, 4710-057 Braga-Portugal

5 Bigiechnology Research Centre - Interface Ad Catholic University. B.Dr. Anténic Bernardinho de Almeida, 4200-072
Porto, Portugal

x-melabolomics is our mass spectroscopy signal {(MS) pracessing pipeline implemented with
the X-window interface, based on R statistical programming envircnment for comprehensive
siatistical computing and access to bioconductor bioinformaiics platform under Unix, Linux and
Mac 08 X. X-metabolomics is primarely intented for fast MS spectral validation by multivariate
process analytical technoiogy and metabolomic scientific research by spectral fingerprinting,
high-troughput compound identification and quantification. For increased fiexibility, we inciuded
direct importation of processsed chromatograms from MetaAlign and MzMine. Xmetabolomics
mports MS chromagrams in the NetCDF format and can use also standard XCMS peak
alingment and fealure extraction algorithms (e.g. bin-lin and centWave). All configurations for
filtering and feature extraction are located on a text file (X-metabolomics.conf) which can be
changed and reloaded for new configurations.

X-matabolomics procassing pipeline works as follows: i) importing chromatograms {directory or
selected samples); i) peak extration and aligment; i) supervised filtering; iv) fragment
classification, identification and quantification; v} fingerprinting methodologies using multivariale
statistics; vi) building the metabolites identificaticn and guantification tables.

The software is currenfly a tool designed for aiding cur metabolomics research, providing a
usefull laboratory tool for fast GC-MS and LC-MS #ingerprinting diagnosis, assessment of
composition and results quality control by multivariate chart control,
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cO.1 SOLID-PHASE MICROEXTRACTION NIT! FIBERS COATED WITH
PAATICLES IMMOBILIZED IN A SOL-GEL MATRIX

mariana Ornelas. Manuel Azenha, Antonio Fernando Sitva
Centro de Investigagéo em Quimica da UP, Faculdade de Ciéncias da UP, Rua do Campo Alegre, 887, 4169-007 Porto

One of the possible approaches for the development of novel solid-phase microextraction fibers
is the physical deposition of porous materials onto a support using high temperature epoxy glue.
However, a major drawback arises from decomposition of epoxy glue at temperatures below
3p0°C and instahility in some organic solvents. This limitation motivated us to explore the
possibifity of replacing the epoxy glue with a sol-gel film, thermally more stable and resistant to
organic solvents.

Wae found that functionalised silica particles could be successfully attached to a robust Ni-Ti wire
by usage of a UV-curable sol-gel film (figure 1).

F1 SEM image of a NiTi wire covered with sol-gel immobilised silica particles

The particles were found to be more important than the sol-gei layer during the microextraction
process, as shown by competitive extraction trials and by ihe different extraction profiles
observed with differently functionalised silica particles. It a quality contral microscopic-check
aiming at the rejection of fibers exhibiting unacceptably low particle lead was conducted,
acceptable (6-14%) reproducipitity of preparation of C18-silica tibers was observed, and a
strong indication of the durability of the fibers was alse obtained.

A cyclohexyldiol-sifica fiber was used, as a simple exampie of applicability, for the successful
determination of benzaldehyde, acetophencne and dimethylphenol at frace level in spiked tap
water. Recoveries: 95-109%; limits of detection: 2-7ug/L; no competition effects within the
studied range (< 125ng/L)".

The developed method is intended to be generalised to other specialized materials such as
restricted access materials or molecularly imprinted materials existing in the particulate format
only {or not amenabie to cbtain as & thin film for SPME), thus allowing that unique sorption
properties can be put to use of SPME technique. The present commurication will include results
from ongoing work related with the usage of molecuiarly imprinted polymer particles,
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co.2 DEVELOPMENT OF A SIMPLE AND SOLVENT FREE METHODOLOGY
BASED OM HS-SPME FOR CHARACTERIZATION OF FREE AND
GLYCOSIDICALLY-LINKED COMPONENTS OF MUSTS

R. Perestrelo®”, Sivia M. Racha”, J 8. Camara®

¢ Cantro de Quimica da Madeira, Departamento de Quimica, Universidade da Madeira, Campus Universitario da
penteada, 8000-29C Funchal. Portugal.

¥ pepartamento de Quimica, Universidade de Aveiro, 3310-193 Avelro. Portugal

The aroma is one of the most important factors to determine the wine character and quality.
Several studies recognized a relationship between lhe wine character, and the grape and musts
volatile compounds, namely terpencids, norisoprenoids and Cg aloshols', Volatile compounds
appear in the free and/or glycosidicaily-linked forms. The formers present the volatile
compounds as thelr aglycons, which may be released by acid andf/or enzymatic treatments. The
volatiles are generally present in frace amounts and require a previous step of isotation and
concentration. followed by gas chromatographic analysis. Several works have been developed
for characterization of free and glycosidically-linked volatie compounds in grapes, musts and
wines using solid-phase extraction (SPE) and liquid-iquid extraction (LLE) followed by gas
chromatography - mass spectrometry (GC-MS)E. Nevertheless, SPE and LLE are based on the
use of arganic solvents, and present some drawgacks, such as the possibility of introduction of
solvent artefacts, the loss of analytes during the concentration step, and are time-consuming.
Thus, the establishment of a suitable extraction procedure combined with an analytical
methadology is always an important chalienge 1o the chemists and biochemists that work on
wine chemistry. Sotid-phase microextraction (SPME) appears as a potential tool, as integrates
sampling. extraction, concentration and sample intraduction into a single step. SPME is rapid,
easy to use, scivent free, sensilive and not requires any concentration step prior analysis,
preventing production of artetacts’.

In these work, it was developed a headspace sclid-phase microextraction (H3-SPME)
combired with gas chromatography-mass spectrometry (GC-MS) methodology for the
characterization of free and glycosidically-linked volatile compounds of musts. This work was
done using musts obtained from Malvazia Candida Vitis vinifera L., harvest 2008, from Madeira
Island. Characterization by SPE and LLE were also applied as a comparative approach.

The free fraction contained a total of 55 voiatiles identified by HS-SPME/GC-MS whilst using the
SPE/GC-MS methodology only 27 compounds were identified. The glycosidically-linked
volatiles were extracted, after enzymatic hycrolysis, by LLE and H5-SPME methodologies. A
total of 43 volaliles were detected by H3-SPME/GC-MS, a value higher than that obtained by
{ LE/GC-MS (15 compounds). The SPME aliowed the detection of 2 to 3 times more volatiles
than the SPE and LLE. In order to increase the SPME extraction sfficiency, several
experimental parameters were tested: type of coating fibre, extraction time and temperature,
ionic strength, sample volume (expressed as 1/B). and desorption time and temperature.
According to the cata obtained, it was selected the following paramelers: divinytbenzene-
carhoxen-polydimethyisiloxane SPME coating fibre (50/30um), extraction temperature of 60 °C
and 45min of extraction time, 1/ of 0.5, desorption temperature of 250°C and 7min of
desorption time. This simple and solvent free methodology allowed to identify up to 55 volatile
compounds, in the free and giycosidically-linked fractions, distributed over the chemical groups
of mono and sequiterpenoids, norisoprencids, Cg alcohols and aldehydes. This data allowed 10
establish the aroma potential of each variety, which represents a powerful approach to help the
winemaker decision.
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CcO.2 ANALYSIS OF EUCALYPTUS VOLATILE EMISSIONS UNDER DIFFERENT
FERTILIZATION REGIMES BY HS-SPME, GC-FID and GC/MS.

Santos, A.'. Mateus, E.', Siva, M.G.% and Paiva, MR

' Dep. de Cigncias e Engenharia do Ambients (DCEA), Faculdade de Ciéncias e Tecnologia ~ Uriversidade Nova de
Lisboa, 2829-516 Campus da Caparica, Portugal

2 QEQUIMTE, Dep. de Quimica {DQ), Faculdade de Cléncias e Tecnologia — Universidade Nova de Lisboa, 2829-516
Campus da Caparica, Portugal

In order 10 assess the influence of nutrient availability upen the main carbhon-based secondary
metabolites emitted by eucalyptus leaves, the emission patterns from leaves of Eucalyplus
globulus under different fertilization regimes were analized by gas chromatography (GC-FID)
and mass spectrometry (GC/MS) after headspace extraction by solid phase microextraction
(HS-SPME).Only monotorpenes and sesquiterpenes were taken into account once these
terpenes are considered as the most important carbon based secondary metabolites in plant-
insect oifaclory communication™?,

The leaves of juvenile plants of E. globulus, submitted to different fertilization treatments and
kept under green house conditions were compared. The E. globulus samples were took from
experiments conducted at Quinta do Furadouro, Obidos — Portugal, by SilviCaima.

The volatiles emitted by the sucalyptus leaves were extracted using a Supe{coﬁ' 100um PDMS
{polydimethylsiloxane) fiber. Each extraction was performed for 45 minutes. Samples were
analysed by gas chromatography (GC-FID}. All samples were injected by splitless and the
volatiles separated in an apoiar column (DB-5) and in a polar column (DB-Wax), aftowing the
elimination of possible co-elution events,

Compounds were identified by mass spectrometry {GC/MS} in combination with authentic
reference compounds and their estimated retention indices (GC-FID and GC/MS). The obtained
spectra and the experimental retention indices were compared with the Adams® and the NIST
98 mass spectra database libraries.

Significant differences amang fertilization treatments were encountered, regarding emissions by
E. globulus leaves of a-pinene (P<0.01), a-phelandrene {P<0.001), limonene (P<0.05), 1,8-
cineol (P<0.05), rterpinene (P<0.001), a-terpineol (P<0.01), B-charyophiliene (P<0.01),
alioaromadendrene (P<0.05) and bicyclogermacrene plus y-amorphene (P<0.05). Furthermore,
a factor analysis showed that fertilization treatments could be discriminated based ugon the
previous monoterpenes and sesquiterpenes.

Results shows indicate a clear influence of fertilization upon the volatile emissions of E.
globuius, and suggest that different nutrients may influence the emission of different terpenes.

Key Words ~ HS-SPME, GC-MS, terpenes, Eucalyptus globulus, leaves, fertilization
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cO.4 DETERMINATION OF METHADONE AND TS METABOLITE EDDP IN HAIR
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Alternative specimens are gaining increasing relevance in toxicological analysis. Amongst these
samples, hair plays a speciai role for several reasons, e.g. the fact that its coliection is not
invasive, its adulleration is difficult, and the windows of detection for certain drugs can be
strangly enhanced. Hair is often called a timetable of drug exposure, and this characteristic
allows segmental analysis, which assumes particular importance in workplace drug testing and
methadcne maintenance programmes.

Ten milligrams of finely divided hair were incubated with 1M sodium hydroxide for drug
axtraction (50°C for 45min). After this incubation, the samples were neutralized with an
sguimolar amount of hydrochloric acid, and centrifuged at 3500rpm for 3min. The samples were
decanted to polypropylene test tubes and 6mlL of 0.1M potassium dihydrogenphasphate were
acded. Fifty microlitres of an intermal standard mixture (deuterated analogues of both
compounds at 2ug/mL) were added, and after being homogenized by rotation/inversion
movements, the samples were subjected to mixed-mode solid-phase extraction, The extracts
were evaporated to dryness at 50°C under a gentle nitrogen stream, dissolved in 504l of ethyl
acetate, transferred to autosampier vials and an aliguot of 3yl was injected onto the
chromatographic system with a split ratio of 3:1. The ions were monitored at nwz 277, 276 and
262 for EDDP; and at m/z 72, 223 and 294 for methadone. Only one ion was monitered for the
internal standards, at m/z 280 for EDDP-d; and at m/z 297 for methadone-d,.

No interferences by endogenous compounds or several other drugs that might be present in an
authentic sample have been observed by analysis of blank specimens of 10 different origins.
The method was linear (1/x2) from 0.1-30ng/mg for both analytes, presenting correlation
coefficients higher than 0.9914. Repeatability, intermediate precision and accuracy were in
conformity with internationally accepted guidelines for bioanalytical method vatidation ',
Addlitionally, imprecision has been calculated by analysis of an authentic sample (n=15), and
was less than 16% for both analytes. Clean-up efficiency, calculated at four concentration
levels, was higher than 90% for both analytes. The method was successfully applied io
authentic postmortem hair samples.

The presented method has shown to be adequate for the determination of methadcne and
EDDP in hair samples, and can be used in forensic and clinical situations were these
compounds are involved.
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cO.5 DEEPER INSIGHT INTO THE SESQUITERPENOIDS PROFILE OF
MATRICARIA RECUTITA L.. BIOSYNTHESIS MODULATED BY THE
AGRICULTURAL PRACTICES
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Matricaria recufita L., Xnown as chamomile, is included into all over the world pharmacoposias
due, among others, 1o its relevant health benefits. In modern phytotherapy, chamomile has
heen used for its anti-microbial, anti-malarial, anti-inflammatory, anti-oxidant. and octher
activities. These health benefits are refated to several groups of biologically active compounds,
among which the sesquiterpencids of inflorescences are of greatest importance‘. This group
comprises the u-hisabolol, nerolidol, and chamazulene, which are known as therapeutically
active compounds. The sesguiterpencids of chamomile has been studied directly in the
inflorescences, or in the essential ofl usually obtained by steam-extraction distillation (which
represents a time-consuming methodolegy). The headspace solid-phase microextraction {HS-
SPME) foliowed by ong-dimensional gas chromatography coupled with mass spectrometry
detection {GC-MS) has been frequently applied to characterize the sesquilerpenoids of several
natural products. Although such methods often provide rewarding analytical results, the
complexity of many natural matrices exceeds the capacity of any single separation system. As a
consequence, comprehensive two-dimensional gas chromatography (GCxGC) represents an
interesting approach. This work aims to cbtain a detailed characterization of sasquiterpenoids
released 1o the headspace by the inflorescences of M. recutita L. To fulfil this objective, a HS-
SPME/GC-gMS methodology was implemented.

The proposed methodology was applied to fourteen populations abtained from different
geographic origing, agricuitural practices, and harvest times. For the populations under study,
the samples from biclogical production systems showed & tendency to have lower amount of
sesquiterpenoids when compared lo those obtained from the conventional production systems.
Moreover, the biosynthesis of sesquiterpencids seems to be modulated by the agricuitural
practices. In order to obtain a deeper insight into the sesquiterpencids from M, recutita L.,
GCxGO-ToF-MS was also applied as a comparative approach. A set comprising a non-palar
(HPS) and a polar (DB-FFAP} capillary column was used. The piot of the first dimension
retention times versus the second dimension was obtained using the m/z 93, 161 and 204 ions.
This study proposes a methodoiogy and provides data that can be used as a prediction tool to
evaluate the potential of M. recutita L. popuiations as scurces of secondary metabolites of
interest 1o human health just by direct analysis of their inflorescences, Twenty seven
sesquiterpencids were reported for the first ime in inflorescences of chamomile.
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QUERCUS SUBER L. BY GC-MS AND HPLC-MS
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The valorization ¢f the by-products of the forestry industry constitutes an ever more important
challenge on the development of a sustainable economy and of envircnhmentally friendly
industrial processes. These by-products are seen, in recent years, as promising sources of
renewable chemicals, materials and fuels and as a response to the inevitable depletion of fossil
resources within the emerging “bio-refinery” concept’.

Cork is the outer bark of Quercus suber, a common species In the Mediterranean region and
hacause of its peculiar propertiesz, cork has a large variety of applications. Portugal produces
aboul 157000ton of cork per year, which represents about 53% of the world production. This
industry generates substantial amounts of a residue, called “cork powder”, which represents in
Portugal, about 40000ton per year, 20% of the tolal cork production. Th!s by-product, that is not
suilable for current industrial uses. is currently burned to produce energy

In the new “bio-refinery” concept, the fuli exploitation of this resource and specially the detaiied
study of its chemical compesition is a key step towards the recovery of this sub-product and will
play an important role in the national context.

The detailed chemical composition of the lipophilic extractives of cork and cork by- products has
been recently investigated by Sousa ef al’, demonstrating that this fraction could be an
interesting source of bioactive triterpenic compounds. However, the information available on the
phenclic fraction of cork is scarce, despite the fact that this group of components be known by
its vast range of applications and also by their easy extraction from those residues.

In the present wark we report the quantification and detaited characterization of the phenolic
fraction of cork extractives by gas chromatography-mass spectrometry and by high pressure
liquid chromatography-mass spectrometry. After ramoval of the lipophilic fraction from milled
cork sarmples by Soxhlet extraction with dichloromethane, the phenolic fraction was extracted by
two different multiple extraction approaches: sequential extraction with methanol and water; and
a single extraction with methanol:water (8G:20) followed by fractionation with: diethy! ether”. A
targe number of phenclic compounds were identified in these extracts, including compounds
identified for the first time as cork constituents.
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A sociedade tem vindo a acentuar a preccupagdo com os poluentes emergentes ainda n&o
reguiamentados. Um grupo diversificado de substancias quimicas bioactivas gue lem recebido
especial atenglo como poluentes prioritdrios ambientais sac os produtos farmacéuticos, de
higiene e cuidade pessoal. Entre 0s produlos farmacéuticos, a presenca de antibidticos no
ambiente aquatico tem tido encrme relevancia, uma vez a exposicao prolongada mesmo para
concentragdes vestigiais poderem promover resisténcia a microrganismos. O elevado consumo
destes compostos, a excelente solubilidade em dgua e a incompleta remogac nas estagbes de
wratamento de aguas residuais tem coriginade a sua presenga no ambiente. A ocoméncia
vestigial destes compostos, a complexidade de algumas matrizes ambientais assfim como as
propriedades fisico-quimicas, nomeadamente a glevada polaridade, constituiem um desafio
para o desenvalvimento de métados alternativos para enriguecimento prévio para combinacéo
com técnicas cromatograficas adequadas.

No presente trabalho, propde-se uma nova metedologia para determinagéo de diversos
antibioticos {irimetoprim, enroflaxacing, sulfatiazo!, sulfadimeloxina e sultametaxazol) em
amostras ambientals utilizando uma nova técnica de extracgo com fase polimérica & base de
paliestireno-divinilbenzeno, seguida de andlise por cromatografia liquida de ala eficiéncia com
deteccdo por rede de diodos e hifenada a espectrometria de massa Tandermn por sfectrospary
(SBSE(PU)-LD/HPLC-DAD-(ESIMS/MS). O método foi optimizado tende demcnstrado boa
gama dinamica de linearidade, limites de detecg@o ao nivel das partes-por-trilido {ppts) e boa
resposta por aplicagdc a amostras ambientais. O método desenvolvido demonstrou ser
simples, sensivel, com utilizacdo reduzida de sclvenies torna-o ambientalments preferivel em
relacfio a outros métodes de microextracc@o para a determinacéo de antibioticos em amostras
ambientais.
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The importance of phenolic compounds in wine is very well established due to their influence in
colour, flavour and astringency. Non-flavonoid compounds include benzoic. cinnamic acids and
aldehydes, usually named low molecular weight phenols. Although being present in small
amounis in wines they play an impartant role in sensory quality and may contribute, through an
additive effect, to bitterness and harshness, specially cinnamic acids.

Inn this wark, a reversed phase tfiquid chromatography-DAD method ts proposed for analysis of
major non-flavonoid phenolic compounds, during three years, in monovarietal wines of seven
ditferent varieties: Trincadeira. Cabernet Sauvignon, Aragonez, Touriga MNacional, Casteldo,
Alfarcheiro and Alicante Bouschet. The method was used to evaiuate the impact of
spontanecusly malolactic fermentation (MLF) in low molecular phenolic compounds.

For Trincadeira we also analyzed wines that underwent different treatments, like the addition of
a pectolyiic enzyme or lysozyme, and the way malolactic fermentation was carried out,
spontanecusty or with the inoculation of two different commercial lactic bacterda.

The use of an artificial neural network allow o separate the seven varisties in seven different
groups and among each group according 1o year,

The impact of the MLF was also verified for Trincadeira wines.

F1 A - Trincadeira: B — Cabernet Sauvignon; C - Aragenez: D — Touriga Nacional, E — Casteldo; F -
Adforcheiro; G — Alicante Bouschet; 5 — 2005; 6 — 2006; 7 — 2007 a — before MLF; d — after MLF
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£0.0 METABOLOMIC ANALYSIS OF NATURAL PRODUCTS
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The melabolome comprises all metabolites in a biological organism, which constitute the end
products of its gene expression. Metabolomics consists on the systematic study of the chemical
fingerprints resulting from specific cellular processes or, more particularly, the study of an
organism's profile of low molecular weight metabolites. Thus. metabolomics is perhaps the
ultimate level of post-genomic analysis, as it can reveal changes in metabolite fluxes that are
controlled by only minor changes within gene expression.

Ciassical phytochemical approaches often comprised a rather tedious and time consuming
process of isolation, dereplication of known substances, followsd by structure elucidation and
quantification. However, it is important to highlight that, in many situations, the effects of natural
products are not due to a single compound, but to a mixture of related and unrelated ones.
Thus, metabolomics provides an efficient tooi for the qualily control and authentication of
medicines of natural origin, contributing as well to the characterization of different species.
Several combined technigues have heen applied in the measurements of intracellular
metabolites, whether qualitative or guantitative, which reveal the biochemical status of the
organism. This work offers an insight on the methods used in the metabolomics analysis (L.C-
MS, GC-MS, HPLC-DAD, NMR) of several natural matrices {Figure 1) with protective health
potential, with special emphasis on the determination of phenolics profiles. once these
represent the most abundant and widely spread class of plant natural compounds, additionally
exhibiting interesting biclogical activities, also discussed.
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CO.10 HPLC-DAD-ESI-MS" SEPARATION AND CHARACTERIZATION OF
PHENOLIC COMPOUNDS N HELICHRYSUM DEVIUM Johns. FLOWERS
AND EVALUATION OF ITS ANTIOXIDANT ACTIVITY BY ONLINE HPLC-
DPPH METHOD.

Sandra Gouveia, Paula Castitho
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Helichrysum devium Johns. is an endemmic sub-specie of Helichrysum (Asteraceae) growing up
in Madeira Archipelago {Portugal). This plant is used in the local traditional folk medicine for
treating bronchitis and pharyngitis.

In this study, the methanolic extract of the flowers of H. devium was analysed by an HPLC-
DCPH on-tine method for screening the presence of radical scavenging compounds: when
radical scavengers are present, the DPPH radical is reduced to a colourless productﬂ. This
reduction is cbserved after an HPLC separation by a visible wavelength detector as a decrease
in absorption at 515 nm, The main radical scavenging compounds were identified as quinic acid
derivatives by their UV and mass spectra.

In order to fully characterize this sample in terms of iis phenolic composition, a different methed
was applied using high-performance liquid chromatography with on-line UV and electrospray
jonization mass spectrometry. A total of 23 compounds were ideniified or tentatively
characterized based on their UV and mass spectra and retention times. Three of these
compounds were positively identified by comparison with reference standards. The phenolic
sompounds included derivatives of quinic acid, flavencls O-giycosides (quercetin, isorhamnetin
and kaempferol), flavones O-glucosides {apigenin and luteolin}, caffeic acid derivative and
protocatechuic acid derivative. The characteristic loss of 206Da from malenylcaffeoyl quinic acid
was used to confirm the malonyl linkage to the caffeoyl group.

This contribution presents one of the first reports on the analysis of phenolic compounds from
Helichrysum deviurn flowers using LC-DAD-ESI-MS™

Acknowledgements:

8. Gouveia thanks FCT for a PhD grant SFRH/BD/24227/2005.

This work made use of equipments from MS Maticnal Network REDE/1508/REM/2005 and NMR National
Network REDE/1S17/RMN/2005.

References:
' Donata Bandoniene, Michae! Murkovic, J. Biockern. Biophys. Methods, 53, 2002, 45-49.

83




neantro nacionat de cromatografia comunicagfes orais ~ G011

HeloRk POTENTIALITIES OF COMPREHENSIVE TWO-DIMENSIONAL GAS
CHROMATOGRAPHY  TIME-OF-FLIGHT MASS SPECTROMETRY
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Comprehensive two-dimensional gas chromatography {GCxGC) technigue has been developed
in the iate nineties but it is still in expansion. lis main benefits include: (i} an increased
chromatographic resolution, (i) improved analyle detectability due to the focusing in the
modulator and {iii} chemical class ordering in the contour plots. When coupled to a time-of-flight
mass spectrometer {TOF-MS} its potentialities are still increased as the fast mass detection
system is specially fitted to the GCxGO requirements.

A general trend in environmental monitoring is the pericdical updates of the target analyte lists
py the regulatory agencies. Both EU and USEPA have issued dangerous and hazardous
contaminants fisls, and several emerging pollutants are under scrutiny. Therefore, new
analytical methodologies are needed in order to moenitor those contaminants. Bath dedicated
and mulli-rersidue approaches have to be developed and these methodologies need o be able
to determine trace level target analytes (in the ppt range)} in complex samples such as agueous
matrixes. In this communication, we will overview the existing environmental chemisiry
methodolagies based on GCxGC-TOF-MS highiighting its suitability for these kind of
applications and we will present some new resulis on emerging contaminants detection and
multi-residue approaches based on a Leco Pegasus 4D system.

We have seen that one of the main characteristics of GCxGC is that we can obtain chemical
class ordering in the contour plots. We will present the behaviour of this chemical ordering fora
broad range of chemicals and using different chromatographic systems. Moreover, the potential
application of this feature in target analyte identification confirmation, emerging pollutants
detection and new metabolites identification will be discussed.
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cO.12 AUTOMATIC FLOW BASED SAMPLE PREPARATION COUPLED TO
LIQUID CHROMATOGRAPHY
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Analyte enrichment and sample cleanup by using solid-phase extraction {SFE) is a common
sample preparation step prior 1o liguid chromatographic (LG} determination of organic
compounds. SPE is a successful technique due to the large variety of commercially available
sorbents, the reduced amounis of sample and crganic sofvents used and also the possibility of
automation, resulting in high enrichment factors with a wide range of app}icalions.1 Hence, the
present communication addresses the automation of SPE protocols using flow analysis
manifolds  with  direct coupling between sample pretreatment and chromatographic
determination.

To achieve this goal, several strategies can be implemented, from which two will be highlighted.
Generally. the SPE sorbent is packed in a flow through column, where sample is fed and the
target analytes are retained. Subsequently, eluentis propetled through the column, analytes are
desarbed and directed to the injection loop of a chromatograph, where a portion of the eluent is
injected by a heart-cut approach. After regeneration of the cofumn, the next sample can be
processed.

The cther, more recent strategy presented here is based on the bead injection concept,
associated to Lab-on-valve (!_O\.n’)2 equipment. This technique allows the handiing of micro-
amounts {in the order of pL) of bead suspensions with high precision in an automated fashion.
Thus. itis possible to implement SPE protocols based on the rencvation of the sorbent between
consecutive samples. This can be achieved by sequential aspiration of beads, foflowed by
packing them in one of the channels of LOV piece in order to assemble a SPE micro-column.
Then sample is propeiled through the micro-column, foliowed by washing solution and efuent,
which is directed to the chromatograph injection valve.

Advantages and limitation of both strategies (and their hyphenation tg fiquid chromatography
equipment) wil be discussed along with presentation of selected examples, namely the
determination of phenolic compounds in environmental samples and the determination of
rihoflavin in foodstulf.
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In recent years the tssue of drug-crug interactions has generated significant concern within the
pharmaceutical industry and among US and European regulatory authorittes. The co-
administration of different drugs or dietary supplements can affect the pharmacokinetics and
consequently the therapeutic outcome of a drug due to alterations in its absorplion, distribution,
metabolism and excretion (ADME). For that reason the development of in vitro methods to
access information about these kinds of interactions has become very important.

Capiliary electrophotesis (CE) has been well proven as an effective method, capable of
performing fast analysis using only small amounts of sample, which is ideal for following the
kinetics of reactions where low guantities of reactants are available and multiple injections are
made in order to obtain kinetic profites. CE has been successfully applied on the determination
of kinetic parameters like Michaelis-Menten constants (K, or inhibition constants 1K),
Clopidogrel is a potent antiplatelet and antithrombotic agent which acts as a pro-drug. requiring
oxidation by the hepatic cytochrome P450 and subsequent hydrolysis to generate the active
metabolite, a thiol compound. However, after oral administration to humans, the main
metabaoiite circulating in plasma (85 %) is the inactive carboxylic acid derivalive which results
from ester hycrolysis by carboxylesterases™.

Flavonoids have been reported to affect positively ester drug metabolism and absorption due o
esterase inhibition™”. Being present in food, dietary supplements and over the counter
medicines. the relevance of such interactions should not be ignored.

A fast MEKG method was developed for the analysis of ctopidogrel bisuiphate and its carboxylic
acid metapolite and applied to the evaluation of the enzymatic inhibition of clopidogrel
nydrolysis by some flavonoids {agiycones diosmetin and hesperitin} present in our diet and in
some pharmaceutical formutations.

The optimized method demonstrated to be selective, precise, exact and linear in the
concentration range tested for clopidogrel and its metabolite. The inhibitiorn studies showed that
the Havonoid aglycones diosmetin and hesperitin have a strong inhibitory effect on porcine liver
carboxylesterase and alsc in primary rat hepatocyles. Kinetic profiles were obtained and the
parameters K, and K were determined, in order 1o understand the mechanism of the inhibition.
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cO.14 DESENVOLVIMENTO E VALIDAGCAD DE UM METODO QUALITATIVO
PARA A ANALISE FORENSE DE TINTAS ESFEROGRAFICAS POR HPLC

Ana Cristina Assis, Danieta Vaz dargues, Maria de Fatima Barbosa
Area Fisico Documental — Fspecialdade Forense de Documentos,
Laboratério de Policia Clentifica da folicia Judiciaria. Rua Gomas Freire, 174 1163-007 Lisboa

Os laboratorios de analise forense séo diariamente confrontados com ¢asos que anvolvem a
falsificacio de documentos. Quesldes relacionadas com alteragdes sublis & documentos como
sejam declaracdes de impostos, testamentos, coniralos, recibos. declaragbes de seguros, etc.
podem ter implicagbes financeiras significativas. Estas alteracdes passam pela
adigao/acrescento de partes, rasura/eliminacao de partes e até pela reinscrigo/sobre inscrigao
de algumas partes importantes.

A deleccao destas alteracdes, o eventual acesso & idade relativa das mesmas ¢ possivel
relacionamento  entre materiais suspeitos, envolve regularmente analise de tintas. A
comparacio de tintas ulifiza métodos fisicos e quimicos tais como a microscopia Gptica, a
reflactancia e a luminescéncia no 3V, a fluorescéncia no UV e a microespeciroictometria. Os
métodos destrutivos, come a cromatografia, formnmecem mais informacao sobre & composicac
quimica dos varios materiais analisados. o gue e importante quando se nretende testar a
existéncia de uma origem comum.

No caso das tintas esierograficas, estamos perante uma mistura complexa e pouco
homogénea de produtos guimicos. Esle tipo de tintas tem na sua compasicio 45% de corantes
e 55% de solventes e aditivos (resinas e acidos gordos). A Cromatografia em Camada Fina de
Alta Resclugdo, HPTLC, tem sido a técnica usada com maior sucesso na separagao e
comparagdo destes compenentes, sendo rapida, refativamente simples e scondmica. No
entanto, falta-Ihe sensibilidade e algum poder de resolugio. Na realidade, muitas tintas podem
ter a mesma composicdo em termos de corantes, mas a propor¢dc na qual 0s mesmos se
encontram pode variar em larga escala em difsrentes formulagdes. A técnica de HPLC tem o
potencial de permitir uma methor separagac dos componentes da tinta, possui uma maior
sensibilidade de detecglo, para além de possibilitar a identificacao do tipo de corantes
utilizados e a sua proporgdo na mistura.

Neste estudo usamos o HPLC para separar e detectar varios componentes em lintas
esferograficas azuis extraidas de documentos, O método de andlise qualitativa desenvolvido fai
optimizado e validade atendendo &s exigéncias analiticas e as particularidades da aplicagéo
forense a que se destina,

Estamos perante um método robusto, com boa precisdo e glevada repstibilidade e
reprodutibilidade. Foram iguaimente determinados os limites de deteccao do squipamento e do
método de modo a assegurar a sua flabilidade.

Uma aplicagéo pratica € demonstrada.
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cO.15  GAS CHROMATOGRAPHY-OLFACTOMETRY IN AROMA CHARACTERISATION
AND QUALITY ASSESSMENT OF GRAPES AND WINES: AN OVERVIEW

Goreti Botelho™®, Maria Cristina Cimaco”

= Departamento de Ciéncia e Tecnclogia Alimentar, Escola Superior Agraria de Coimbra, Bencanta, 3040-316 Coimbra.
Portugal.

> CEA - CERNAS — Centro de Estudos de Recurses Naturals, Ambienie e Sociedade, Escola Superior Agréria de
Coimbra. Bencanta, 3040-316 Coimbra. Portugal.

S INIA - Dois Portos, INRB, |LP., Quinta da Almoinha, 2565-181 Dois Portos. Portugal. eviumgolimaco @ mail netdh. p!

Over the years, many attempts have been made to identify food or alcoholic beverage odourant
profiles.

Gas chramatography-oifactometry (GC-0) is a unigue analytical technique which associates the
resolution power of the capillary column in GC with the selectivity and sensitivity of the human
sense of smell and its introduction was a breakthrough in analytical aroma research.

The human nose is commonly more sensitive than any instrumental detector, and GC-O is a
powerfui tool for measuring odour activities of volatile compounds. However. in GC-O only
single compounds are assessed. This technique doesn't provide information on their behaviour
in mixtures. Wine aroma is the expression of complex mixtures of volatiles, some of these
compounds derive from grapes and others are formed during fermentation processes or wine
aging.

There is & great interest about the application of GC-O in the study of wine aroma compounds
since the 70's. GC-O analysis strongly contributed 1o the charactsrisation of odour-active
compounds in white and red musts and/or wines. in fact, GC-C has been used to identify odour-
active compounds in wines from Chardonnay’, Gewirztraminer™®, Scheurebe® Merlot and
Cabernat®, Tempranilio® and Touriga Nacional®. Furthermore. quantitative GC-O analyses made
possible to find out key differences in odour profiles of monovarietal young red wines®, Madeira
wines from Malvazia, Boal, Verdelho and Sercial cultivars’ or among clonal red wines from
Trincadeira”.

The adourant compounds that are responsible by quality or defects in grapes and/or wines have
been studiad by different authars™'. For example, 2-methylisoboreol, (-)-geosmin, 1-octen-3-
one, 1-octen-3-ol, 2-octen-i-ol, and 2-heptanol were identified or tentatively identified as
odourant compounds responsible for mushroom, mossy or earthy odows, by gas
chromatography-olfactometry, in extracts of rotten grapes and musts™,

This presentation will show numerous examples of studies aimed at determining the importance
of odourant compounds and its contribution for the final aroma of grapes and wines. The
application of GC-O for the quality control of the grapes and in the characterisation of aroma
quality of wines will be also presented and discussed.
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016 MEMBRANELESS GAS-DIFFUSION MODULE FOR THE ANALYSIS OF

YOLATILE AND SEMI-VOLATILE COMPOUNDS

: 5 jodo (. Pacheco. dosg A, Rodrigues, Aguiles A, Barros
M. Gongalves. inés M. Valente, jodo G
;:zqsu‘smte Faculdads de Ciéncias da Universidade do Porto, Rua do Campo Alegre, n.° 687, 4169-007 Portc. Portugal

A membraneless extraction moduie (MLEM) for the sample pregaraﬂon of voEaltile :?ompounds is
reported. The extraction process is based on the samg principles of gas-diffusion (GD} and
pervaporation; however it does not use a mambrans. This module has a lower chamber wh?re
the sample continuously flows, while votatile compounds evaporate 1o the hegdspace. Inside
the modute there is a suspended small reactor, where a small volume of a suitable acceptor
solution is placed. , . N
This extraction module has been tested. so far, in ih? chromatographic ana!ysus of qual
diketones (VDKs) in beer {CV = 5%; L.G.D. = 4ug/ly’ and in the voltammetrtc. analysis of
sulphites in wire {CV = 5%; L.O.D. = 6 mg/L)” Several paramgters of lhe- e?(tractlonl process,
such as temperaiure, sample flow and extraction time, were studied and optimized. ?.“hss. maodule
proved to be a good teol for the sampling of volatile compounds, since lhe.extrachon is made
without using a membrane avoiding all the robustness problems related with its use.
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F1 Membraneless gas-diffusion module.
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cO.17 DLLME COUPLED TO MD-GC/MS AS A RELIABLE METHOD TO THE
ASSESSMENT OF TRACE CONTAMINANT RESIDUES IN FOOD

g.C Cunha, J.O. Fernandes
REQUIMTE/ Servico de Bromatologia, Faculdade de Farméacia da Universidade de Porlo. Rua Anibal Cunha 164, 4089~

puring production, processing, and storage of foods, organic contaminants fike agricultural,
industrial and environmental residues, heat-induced toxing and food packaging migrants, may
enter in the fosd chain®. For many of these contaminants, legal limits in food have been
established or are under evaluation in order to protect human health from their toxic properties.
Taking into account the low levels authorized, analytical methods used for monitoring purposes
should be highly selective and sensitive, rapid. robust, and if possible covering the desired
scope of malrices and analyles. The aspects of green chemistry and environmental protection
should aiso be taken into consideration into the evaluation of analytical methods®. For these
purposes in the field of sample preparation a new microextraction procedure called dispersion
liguid-liguid micro-extraction (DLLME} have been recently developeda. The BILLME consists in
the formation of a cloudy solution promoted by the fast addition to the aqueous sample of a
mixture of extracior and dispersive solvents. The tiny droplets formed and dispersed among the
aqueous sampte solution are further joined and sedimenied in the bottom of a conical test tube
by centrifugation, aliowing great enrichment factors and good yields. The resultant sedimented
phase is directly analyzed by gas chromatograghy (GC) or liguid-chromatography (LG in the
field of instrumental analysis the development of alternative methods, such as Heart-cutting
multidimensional GC coupled to mass spectrometry (MDGC/MS), allowed simultaneously a
higher sample capacity, increased separation of trace compounds in complex matrixes, and
enhanced system reliability and robustness. The Heart-cuiting MD-GC is achieved with a Deans
Switch device which permits the selection of a region of a primary column separation, based
upon retention time, to pass to the start of a second column for MS analysis or to go o a
restrictor column for waste”,

The aim of this work is to present the results obtained in development and validation of DLLME-
MDGC/MS methods for the analysis of muitipesticide residues in juices and for the analysis of
bisphenol A and bisphenol B in soft drinks.
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p{ DETECTION AND QUANTIFICATION OF SELECTED ENDOCRINE
DISRUPTORS IN DRINKING WATER SUPPLIES IN THE NORTH OF
PORTUGAL

C. Mansilna'®, A. Tavares’, A, Melo”, 1. Ferreira®, . Pinha®?, V. Domingues®, P. Gameirg®
! tnstituto Nacional de Saude Dr. Ricardo Jorge. Porto, Portugal

? Requimte, Fac. de Farmacia, Universidade do Porto. Porto, Portugat

#Eag. Ciéncias da Nutriglo e Alimentagao, Universidade do Porto. Perto, Portugal

* Requirnte, Institutc Superior de Engenharia do Porto. Porto, Portugal

5 Requimte, Fac. de Ciéncias, Universidade do Porto. Porte, Portugal

¢ Requimte, Universidade do Parto. Porto, Portugal

Endocrine disrupting compounds (EDC) have become a major subject of environmental
worldwide concern and inciude a wide variety of pollutants, namely substances of different
sources of contamination: domestic {estrogens), industrial {piasticizers and heavy metals) and
from agricultural practices (some pesticides)’®. Pesticides. even those which are not EDC, are
also known to be toxic and have a recognized impact in human health®.

The aquatic environment is particularly susceptible to pollution due to intentional or accidental
release of chemicals® and groundwater comtamination might be anticipated when the mitigation
capacity of the soil system is exceeded, especially when enhanced productivity agriculture is
carried out on hydrogeologically vulnerable s0iis®%, Pesticide contamination of groundwater is a
national issue as it is often used as drinking water. This concern is especially acute in rural
agricultural areas where population uses frequently small private groundwater supplies,
regularly without any laboratory surveillance.

The Ministério da Agricultura, do Desenvolvimento Rural ¢ das Pescas published a list of
pesticides o be researched by authorities in drinking walter in each Portuguese region’ ®,
Howaver, water analysis from wells revealed other pesticides that are not included in the
governmant list and are even outside the advised pesticides list”. Some of them, as
organochlorine, are very persistent and tipophilic, which favors their widespread accumutation in
adipose tissue and liver™ and their detection may be due to an application years before, or they
may be transported from other places, or even due o some forbidden application. Exposure to
less persistent but widespread EDG ts also important and has only recenty been addressed’.
EDC and pesticides analytical technologies for environmental samples use chromatographic
procedures as standard methods. Optimization and validation of solid phase extraction (SPE)
methodoiogy coupled with GC-MS for water samples analysis were developed for 15
compounds as, for example, dimethoate, atrazine, atachior linurcn, dieldrin, methoxychior,
folpet, estrone and B-estradiol.

The aim of this study was to assess Ihe evidence for EDC and other pesticides in aguatic
environment of some chosen problematic regions of the North of Portugal, to evaluate their
nossible presence and consequent expasition of population, in order to develop a reliable health
risk assessment, to define a new more accurately organic poilutants governmental list and to
define possible strategies for environmental and heaith remediation.
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p2 HPILC-ESHMS/MS DETECTION AND CHARACTERIZATION OF COVALENT
DEOKYTHYMIDINE ADDUCTS IN DNA MODIFIED WITH THE NEVIRAPINE
METABOLITE, 12-HYDROXY-NEVIRAPINE

. Conceigéo Oliveira. Benjamin Wolf, Alexandra M M. Antunes, M. Matide Marques, and Frederick A. Beland®
centro de Quimica Estrutural, iST. UTL, Av. Rovisco Pais, 1048-001 Lisboa, Portugal
3 national Genter for Toxicological Research, Jetferson, ART207%, USA

Nevirapine (1, NVP) is a non-nucleoside reverse franscriptase inhibitor used against the human
immunodeficiency virus (HIV-1), mostly to prevent the vertical transmission of HIV-1 from
mother to child. However, one of the shortcomings of NVP use is severe hepatotoxicity. which
raises concerhs about chronic administration of the drug, particutarty io children'. NVP
metabolism involves oxidation of the 4-methyl substituent to 12-hydroxy-NVP (1. and the
formation of phenolic derivatives. Further metabolism, either through oxidation of the phencls to
quinoid derivatives or Phase |l esterfication, may produce electrophilic specigs capable of
reacting with DNA to yield covalent adducts. These adducts could potentialty be invelved in the
initiation of mutagenic and carcinogenic events.

We have previously reported the synthesis and characterization of a series of covalent adducts
from reaction of 2'-deoxynuclecsides (deoxyguancsine. deoxyadenosine, and deoxycytidine} or
DNA with 12-mesyloxy-NVP (Ili), used as a surrogate for the putative electrophilic metaboiite
trom H, 12-sulfoxy-NVP (V).

We report herein, the synthesis and characterization of novel covalent deoxythymidine {(dT)-
NVE adducts. The synthetic strategy involved reacting 12-bromo-NVP (V) with 3',5"-O-bis(tert-
butyldimethyisilyl)-dT under patiadium{0} catalysis and using cesium carbonate for catalyst
regeneration. Following desilylation of the deoxyrinasyl substituent with tetrabutylammonium
fluoride. two products were isolated by reversed-phase HPLC. Based upon "H and C NMR
and HPLC-ESI-MS/MS, the major product was characterized as a dT-NVFP adduct, with a
conneclivity through N3 of deoxythymidine and C12 of NVP (VD). Although the amount of the
minor product was insufficient for full characterization, the MS/MS profile was also consistent
with covalent binding between dT and NVP. On the basis of retention times and HPLC-ESI-
MS/MS patterns, adduct iV was detected in an enzymatic hydrolysate from DNA reacted with il
Our data suggest that, similarly to other deoxynuclecsides, dT can plausibly be modified in vivo,
as a resuit of NVP metabolism to Il Furthermore, HPLC-ESI-MS/MS should be useful for

monitoring DNA-NVP adduct formation i vivo.

l. R=H

. R=CH

lit. R=08S0,Me
V. R=0S0O,H
V. R=Br
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P.3 HPLC-ESI-MS/MS CHARACTERIZATION OF COVALENT PBROTEIN
ADDUCTS FROM THE NEVIRAPINE METABOLITE, 12«
HYDROXYNEVIRAPINE

sara A Febra, M. Gonceicgo Oliveira, Ana Godinho, Alexandra M.M. Antunes. Inés Maitins, M. Matilde Marques, and

Fraderick A. Befand’
Centro de Quimica Estrutural, IST, UTL, Av. Rovisco Paig, 1048-001 Lisboa, Portugal. and
*national Center for Toxicological Research, Jefferson, AR72079, USA

The non-nuciecside HIV-1 reverse transcriptase inhibitor nevirapine (I, NVP) is one of the mast
prescribed antiretroviral drugs in developing countries, particularly to prevent mother-to-child
transmission of the virus. However, NVP administration is associated with a variety of toxic
responses, 1anging from serious adverse cutaneous effects to severe hepatotoxicity1, As such,
the recent suggestion® that extended-dose daily NVP regimens may be adequate to decrease
the risk of HIV transmission to breastfed infants in low-resource settings has met criticism, on
account of toxicily considerations®. One of the Phase 1 NVP metabolites is 12-hydroxy-NVP (1)
further Phase |f metabaolism of [ may produce electrophitic dervatives capable of reacting with
hionucleophiles to yield covalent adducts*®. Recent data have implicated H in NVP-induced skin
rash®, which could be due to protein adduct tormation.

We regort herein the development of HPLC-ESI-MS/MS methodology for the detection and
characterization of NVP residues covalently bound to proteins. With this purpose, we have
synthesized the model electrophile 1ll, as a surrogate for plausible Phase [l metabolites of 1l,
and investigated ils reactivity in vitro towards aming acids {AA) bearing nucleophtlic side chains
(cysteine, tryptophan, histidine and lysine). Covalent adduct standards involving binding of the
AA through C12 of the NVP moiety wers isolated and characterized in all instances. Based
upon compariscn with the retention limes and fragmentation patterns of the synthetic NVP-AA
standards, NVP adducts with tryptophan (IV) and histidine (V) were detected in an
endopeptidase hydrolysate of human serum albumin (HSA) incubated with 1l. Our data suggest
that NVP administration may tead to in vivo protein modification, via Phase |l activation of i, in a
manner simitar to that ohserved in vitro. Moroever, the HPLC-ESI-MS/MS methodology reported
herein shouid be suitable for the detection of NVP-protein adducts, as potential biomarkers of
NVP toxicity.
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p4 FLUOROQUINOLONES DETERMINATION IN TURKEY MUSCLE BY LJQUID
CHROMATOGRAPHY AND FLUORIMETRIC DETECTION

pana A, Sikva L., Lino C.M.

Center of Pharmaceltical Studies, CEF, Faculty of Pharmacy. University of Coimbra, Health Sciences Campus,
Azinhaga de Santa Comba, 3000-548, Coimbra. Portugal

3000 Coimbra-Portugal

Phane. 00351239488477

Fax: 00 351 239 827126

Fiucroguinclones (FQs) use in veterinary medicine and the emergence of bacterial resistance
had an adverse impact on human medicine, because of the possible fatlure of human antibiotic
therapy1.

Effective control in food matrices is necessary to ensure that they are not present at levels that
may pose health risks to the public. Maximum residue limit (MRL) set by the European Union
(EU} in muscle is 100pg.kg” for all species. For enroflexacin (Enro) the marker residue is the
sum of Enro and its main metabolite, ciprofloxacin (Cipro)’.

The cverall goal of this study was to develop an analytical methodology for the rapid, accurate,
and sensitive analysis of norfloxacin (Nor), Cipro, Enre and sarafloxacin (Sara), in turkey muscle
tissue. The method involves extraction of the residues from the samples with 0.15M HCI and
cleanup by Oasis HLB cartridges. High performance liquid chromatographic separation was
carfied out on a C18 TSK gel column, in the isocratic mode. with 0.025M HzPQ, solution
adgjusted to pH 3.0 with TBA and methanol (78:22), as mobile phase. The spectrofluorimetric
detection, which is more sensitive and selective, was carried out at 278nm and 450nm for A
excitation and A semission, respectively. The mobile phase pH contributes for a highest
fluorascence, since at low pH {from 2.5 to 4.5) the neutral and cationic species prevail for the
piperazinylguinolones.

Nor, Cipro and Enro had good linear response within the range of 0.625 to 12.5ng and Sara
within ihe range of 1.25 and 15.0ng of injected amount. The limits of quantification were
150g.Kg™" for Nor, Cipro and Enro, and 30pg.Kg™ for Sara.

Overall percent reccveries yield for spiking samples rangead from 73% to 91%.

The method has been successhully applied to determine these four FQs in turkey samples,
collected from markets of Fortugal. This study confirmed widespread misuses of FQs in turkey
production,
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55 OCHRATOXIN A IN BREAD FROM BRAGANCA AND ALGARVE IN
SUMMER 2008 — CONTRIBUTION TO THE DIETARY INTAKE

J. Bento*, S. Duarte’, A Pena’, C.M. Ling™, J A Pereira™
- center of Pharmaceutical Studies, CEF, University of Coimbra, Health Sciences Campus. Azinhaga de Santa Comba,

3000-548, Coimbra, Portugal
« CIMO/Escola Superior Agraria. Polytechnic Institute of Braganga. Campus de Sama Apoldnia, Apartado 1172, 5301-

855. Braganga, Portugal

Ochratoxin A (OTA), mainly produced during storage by Aspergilius cchraceus and Penicillium
verrucosum, is a natural contaminant of & variety of foodstuffs, mainly cereals. This mycotoxin
possesses  carcinogenic, nephrotoxic, teratogenic and neurotoxic effects’. s levels are
unpredictable and can vary both between seasons and different growing areas or under
different storage conditions. Furthermore, various studies concerning human OTA exposure
indicate & continucus and widespread distribution of this mycotoxin as assessed by the analysis
of various foodstuffs and the monitaring of biological fluids®. From alt the various foodstuffs
analyzed, cereals and their derivatives, namely bread, rise as the major contributors 1o human
exposura™.

The purpose that steered the present work was thus the determination of the OTA levels in the
bread marked in the Braganga and Algarve regions during the summer of 2008, and the
astimation of its contribution to the daily intake. In order to do so, wheat bread samples {30 from
Algarve and 20 from Braganca) were collected from various bakeries and supermarkets during
the period of August and September of 2008. OTA was exiracted with methanol:PBS (50:50,
vy, The extract was filtered and passed through immunoaffinity Qchratest” columns, which
were alterwards washed with 10mLb of distilled water. The toxin was eluted with 3ml of methanol
then evaporated under a gentle nitrogen flow at 50°C. Before detection and quantification with
an LC-FD equipment (A exc=333nm; A em=460nm) ~ a setup which resulted in a LOQ of
0.1nglg ~ the dried extract was dissolved in 25Gu1 of mobile phase (acetonitrile/water/acetic asid
{49.5:49.511.0, v/v). The aforementioned analysis revealed a much higher contamination by
OTA in the samples from Aligarve than in those from Braganca (averages of 0.t158 and
0.054ng/y. respectively). This is in contradiction with the expected tendency, seeing as. both in
general and in the summer of 2008 in parlicular, Braganga's climate is consistently colder and
mare rainy {i.e., wetter) than Algarve's, conditions which favour fungal OTA production. A look
at the results from the previous season further corroborates the apparent incongruily of the
results. in that season, Algarve featured samples with slightly less contamination than Braganca
{012 vs. G.16ng/g, respective?y)s. Therefore, and with the onset of summer, Braganga's
samples’ contamination was subjected to a substantial decrease to ~30% of its previous level,
in accordance to the new environmental conditions. Algarve's sampies’, however, have suffered
an increase of 33% with the changing of the season. Meteorology reponts discard the possibility
of environmental abnormalities skewing the results, perhaps suggesting a laxness in storage
conditions during the warmer months, which is further worsened by the growing touristic influx
observed during this season in Algarve. These differences in the average levels resulted in
estimated daily intakes (EDI) of 0.275 and 0.188ng/kg b.w./day for Algarve and Braganga,
respectively. The same regions, in the previous season featured EDI of 0.26 and 0.38ng/kg
b.w./day5. Thus, the EDi for the considered regions in both seascns were well below the one
introduced by EFSA {~17ng/kg b.w./day). The present study, therefore, both reveals a need for
continuous monitoring of OTA levels (so as to detect unexpected developments) and warns of
the dangers of improper food storage.
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P& DETERMINACAD DE PESTICIDAS PRIORITARIOS NO SISTEMA LAGUNAR
A RIA FORMOSA POR SPE-GC/MS

M. C. Mateus®, Viktoriia Diakova® . W. Benjamin Williarns® and P Lioyd®
¢ ceniro de Investigacdo em Quimnica do Algarve, D.QF/F.C.T, Universidade do Algarve
» programa ERASMUS MUNDUS na Universidade do Algarve

A metodologia de andkse implementada com aplicacéo a alguns pasticidas pertencentes & lista
das substancias prioritarias da Direcliva/80/CE (Atrazina. Simazina, Clorfenvinics, Clorpitifos e
Endossulfao), bem como aos inseclicicas metidatido e clorotalonil, envolveu a realizacgo de
estudos de eficiéncia de extracgio em fase solida (SPE) utilizando cartuchos C8, Easy (ambos
chremabond) & Oasys (Waters). O volume de solugao padrio de trabalho extraida (1,0610°M
para cada um dos pesticidas) fof de 250mL para atingir um factor de concentragée de 1000. Os
caruchos tipo C8 apresentaram ¢ melhor desempenho para o conjunto de pesticidas estudado
(69-33%; pelo gue foram seleccionados para acompanhar a eficiéncia de extracgio das
amostras, aplicando o méiodeo a niveis de concentracio proximos dos limites de guantificacaoc
dos pesticidas em estudo (c.a.1.5x107M}.

O estudo guantitativo, utilizando ¢ métods do pagrao interno (P.b — fenantreno D10y, foi
realizado alravas das rectas de calibragio dos diversos pesticidas, oblidas por GC-MS em
modo SiM, e andlise da razdo sinal/ruido, permitindo assim calcular 0s limites de detecgdo
quantificagac para cada um dos pesticidas estudados.

Foram colhidas amostras de agua em durante o periodo de um ano (de guatro em quatro
meses) no sistema lagunar da Ria Formosa junto a cidade de Faro. Foram escothidos dois
pontos de colheita potencialmente afectados pela presenca de campos de goife e um ponto de
colheita potencialmente limpo desta influéncia. As amostras, colhidas em duplicade, apés
fitracdo, foram sujeitas a processo de extracgao simples e com amostra enriquecida. Os
pesticidas atrazina, simazina e clorpirifos apresentaram sinal positive em diversas amostras
analisadas. tendo sido quantificados em modo SHM afravés das respectivas rectas de
calibragio, apés confirmacdo da sua presenga em modo SCAN usandc 0 método de extracgio
de ides.
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p.7 SCREENING OF THE VOLATILE PROFILE OF ANNONA CHERIMOLA MILL,
CULTIVARS BY SOLID-PHASE MICROEXTRACTION  AND GAS
CHROMATOGRAPHY-QUADRUPOLE MASS SPECTROMETRY DETECTION

Lisetn Ferreira, Rosa Peresirelo, 4.5. Camara
centro de Quimica da Madeira. Departamento de Quimica, Universidade da Madeira, Campus Universitario da

penteada, 3000-390 Funchal. Portugal.

The anaiysis of volatile compounds in Funchal, Madeira, Mateus and Perry Vidal cultivars of
Annona cherimoia Mill. {cherimoya) were carried cut by headspace solid-phase microextraction
{HS-SPME} combined with gas chromatography—mass spectrometry (GC-gMSD). HS-SFME
technigue was optimized in terms of fibre selection, extraction time, extraction temperaiure and
sample amount to reach the best extraction efficiency. The best result was obtained with 2g of
sample, using a divinylbenzene/carboxen/polydimethylsiloxane (DVB/CAR/PDMS) fibre for
30min at 3¢°C under constant magnetic stirring (800 rpm).

After optimization of the extraction mathodolegy, ail the cherimoya samples were analysed with
ihe best conditions that allowed identity about sixty volatile compounds. The majcr compounds
identified in the four cherimoya cultivars were methyl butanoate, butyl butanoate, 3-methylbutyl
butarieate, 3-methylbuty: 3-methylbutanoate and &-hydroxymethyl-2-furfural. These compounds
represent 69.08 = 5.22 %, 56.56 + 15.36 %, 56.69 + 9.28 % and 71.82 = 1.29 % of the total
volatiles for Funchal, Madeira, Mateus and Perry Vidal cultivars, respectvely. This study
showed that each cherimoya cultivars have 40 common compounds, corresponding to different
chemical famities, namely terpenss, esters, alcohois, fatty acids and carbony! compounds and
using PCA, the volatile composition in terms of average peak areas, provided a suitable tool to
differentiate among the cherimaya cultivars.
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p.8 CHARACTERIZATION OF VOLATILES CONSTITUENTS OF APPLES FROM
ROSACEAE FAMILY BY HS-SPME/GC-QMS

Liseth Ferreira, Rosa Perestrelo, J. S. Camara
Centro de Quimica da Madeira, Departamento de Quimica. Universidade da Madeira, Campus Universitario da
Penteada, 9000-390 Funchal, Poriugal.

The volatiie profile of apple subspecies of Malus domestica Borkir apple subspecies from
different locations at Madeira Islands. namely Ponta do Pargo (JPP), Porto Santo (JPS} and
Santo da Serra (JS5) was established using a dynamic headspace solid-phase microaxtraction
(HS-SPME) procsdure foflowed by gas chromatography-mass spectromelry (GC-gMSD)
analysis. The experimental factors that might influence the extraction efficiency of the HS-SPME
technigue such fiber coating, extraction temgerature, extraction time, sample amount, dilution
factor, ionic strength and desorption time, were evaluated and optimized. The SPME fiber
coated  with  50/30pm  divinylbenzene/carboxen/polydimethylsiloxane  (DVB/CAR/PDMS)
afforded highest extraction efficiency of volatile compounds, providing the best sensitivity for the
target volatiles, particularly when the samples were extracted at 50°C for 30min. A qualitative
and semi-quantitative analysis betwsen the investigated apple subspecies has been
established. it was possibie to identify about one hundred of volatile compounds among pulp
(44, 43 and 37). peel (60, 56 and 63) and pulp+pee! (63, 42 and 48) samples from JPP, JPS
ang JSS apples, respectively. Ethyl esters and higher alcohols were found to be the most
representative volatiles in the studied apple subspecies. Some of the identified volatile
compounds with relatively high relative amount percent in apples were, In average a-famesene
(24,71%}. hexan-1-ol (14.06%) and hexyl 2-methylbutancate (10.80%). The principal
component analysis (PCA) was carried out to visualize data frends and 1o detect possible
clusters within the samples. Then, linear discriminant anatysis (LDA) was perfarmed in order to
detect the volatile compounds able 1o differentiate the three kinds of apples investigaied.
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p9 SCLID-PHASE MICROEXTRACTION FOLLOWED BY GAS
CHROMATOGRAPHY-GUADRUPOLE MASS SPECTROMETRY FOR
SYSTEMATIC STUDY OF VOCS AND SVOCS IN DIFFERENT BANANA
CULTIVARS

M. Pontes, 4.5, Camara
Centro de Quimica da Madeira, Departamento de Quimica da Universidade da Madeira, Campus
Universitaric da Penteada. 9000-390 Funchal Portugal.

Five different banana cultivars with certified botanical origin (Dwarf Cavendish, Prata, Maga,
Curo and Platano) belonging to the Musaceae family, the most common genomic groups
cultivated in Madeira Island (Portugal) were analysed by dynamic headspace sclid-phase
microextraction {H5-SPME) followed by gas chromatography-quadrupole mass spectrometry
detection {GC-gMS} system, in order to define their volatite (VOCs) and semi-volatite {SVOCs)
compaosition, as pertinent criteria of differentiation.

In order to achieve highest recovery, the isolation procedure was optimised by selection of the
appropriate fibre and optimization of exiraction temperature and extraction time. The optimum
set of conditions, in terms of the maximum signal obtainable for the total volatile and semi-
volatile composition, were afforded using a 75um PDMS/DVB coating particularly when the
samples were extracted at 50°C for 60min under constant stirring at 750 rpm. after saturating
the samples with salt {NaCli). Using this method about seventy compounds, distributed by
chemical groups of esters, acetates, alcohols, carbonyls and ketones, were extractad,
tentatively identified and used to profile the free volatile and semi-volatile compounds in
different banana cultivars, thus emphasizing the sensitivity and applicability of solid-phase
microextraction for volatile profile of plant secondary metabotites. £thyl esters were found to
comprise the largest chemical class in the studied banana cultivars, accounting 80.9%, 86.5%,
51.2%, 90.1% and 6.1% far the volatile fraction in Dwarf Cavendish, Prata, Ouro, Maca and
Pratano cultivars, respectively. As found for Prata banana cultivar (31.7%), isopentyi 3-
methyibutyl butyrate was the most abundant component in Maga banana samples (33.8%),
while isopentyl butyrate (27.1%) occur as the major compound in Dwarf Cavendish and 3-
methylbutyl butyrale (44.0%) in Quro banana samples. In Platanc variety, isoamyl acetate
{27.4%) was the major identified compound. Elemicin, which give the product its typical mellow
aromas, was also identified. The semi-guantitative results were then submitied to statistical
evaluation, namely principal component anatysis (PCA} in order to differentiate between banana
cultivars.
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p10 MONITORIZATION OF VOLATILE COMPOUNDS AS POTENTIAL
BIOMARKERS IN INDIVIDUALS WITH ONCOLOGIC PATHOLOGIES BY
HS-SPME-GC-QMSD

¢. Luis, J.S. Camara
Centro de Quimica da Madeira, Departamento de Quimica, Universidade da Madeira, Campus Universitario da
perteada, 9000-390 Funchal, Portugal. e-mail! jse Wuma. i

There is an increasing interest on the determination of volatile biomarkers for clinical diagnosis
and therapeutic monitorization. Since the early 90°s, several groups of invesligators described
some volatile compounds as markers of metabolic processes and clinical diagnosis from various
pathologies. including cancer. This pathologic state leads to the production of several volatile
organic compounds (VOC's) namely, aidehydes (pentanal, hexanal, octanal, nonanal), alcanes
(decane, n-undecane) and aromatic hydrocarbons (benzene, xylene, toluene), in biological
fiuigs like blood and uring’.

Severat methods have been employed for the discovery of blomarker patterns of major human
diseases, espedially for varicus lypes of cancer. The development aof solid-phase
microextraction {SPME} hag expetienced significant growth since its introduction as a new
approach to sample preparation in the 90's%. The biological samples used in this work were
obtained from 81 patients with oncologic pathologies and 21 controls {healthy voluntsers) in
Service de Hemato-Oncoiogia and Banco de Sangue of Centro Hospitalar in Funchal.

The purpose of this work was to identify the volatile organic compounds in biologicat ffuids by
HS-SPME-GC-gMSD (headspace sofid phase-microextraction) described in the literature as
possible biomarkers of cancer from individuals with oncologic pathologies {oncologic group) and
without pathology {control group). More than 80 volatle compounds were identified in both
groups, belonging to several chemical families, namely aldehydes, ketones, benzene derivates,
among others. The major chemical families identified in control group were ketones, sulfur
compounds, and for encologic group were ketones, sulfur compounds and volatile phenols. The
most representative compounds of these families were 4-heptanone, methanethiol and 4-
methyl-phenol. Acetone, 4-heptanone and Z-pentanone were comimon in both groups, with
higher values for the oncologic group.
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p.ii DESENVOLYIMENTO DE UMA METODOLOGIA ANALITICA POR HPLC-
ESI-MS/MS PARA A DETERMINACAD DE AMINAS BIOGENMICAS EM
TUMIDEOS

Neide M. Gouvela'®, Pedro C. Branca’, Pauia Castiho', J. §. Camara’
! Centro de Quimica da Madsira, Departamsnto oe Quimica, Universidade da Madeira, Campus Universitaric da

penteada, 9000-390 Funchal.
2 pirecgao de Servigos de investigaco de Pescas, Direcgdo Regional das Pescas. Estrada da Pontinha, 9004562

Funchal

As aminas bicgénicas s80 COmMPoOstos azotados, de baixa peso molecular, formadas
principaimente pela descarboxitagéo de aminoacidos livres, que se encontram naturalmente
gresentes Nos alimentos em paixas concentragbes. No pescado fresco, as aminas hiogenicas
resultam sobretudo da acgdo bacteriana, podendo a sua formacio ser potenciada pela
refrigeracéo inadequada, mas condighes de higiene e pelo mau acondicionamento do pescado
durante o seu manuseamento.

O consumo de pescado com elevados iecres destas aminas esta associado ao aparecimento
de diversos sintomas de intoxicagzo, nos guais se incluem nauseas, vOmitos, diarreia,
nipotens@o e urticaria. Estes sintomas sdc fundamentalmente atribuidos & acgéo de uma amina
piogénica, a histamina, que se encontra Jegistada com um teor médio por lote de 100 ppm
(Decreto Lei n.° 375/08 de 24 de Novembro de 1998, Reguiamento GE n.” 2073/2005 DA
COMISSAC. de 15 de MNovermbro de 2005). Este limite apica-se, somenie a pescado
pertencente as famitias Scombtidae {tunideos). Clupeidae, Engraulidae e Coryphaenidae. A
identificacio e quantificagdo de aminas bicgénicas ¢ importante, ndo sO devido a sua
oxicidade, mas também pelo facto de servirem como indicadoras do grau de frescura e
degradagio do pescado, das condigBes de pesca e, no case das conservas de pescado, da
gualidade da matéria prima.

Neste 4mbito, o presente frabalho teve como objectivo desenvolver e validar uma metodologia
analitica de rotina para determinar ¢ teor de aminas biogénicas (histamina, tiramina, triptamina,
cadaverina e espermina} no pescado, por HPLC-ESI-MS/MS. O métedo de preparacgo da
amostra & relativamente simples. envolvendo uma extraccao dos analilos presentes no
musculo do pescade com Acido cloridrico e uma purificacio da amostra atraves da extracgdo
om fase-solida (SPE). Algumas condicdes e pardmetros experimentais foram optimizados,
nomeadamente as condicdes de ionizagao, os parametros de fragmentaco. © volume de
injeccan, fluxo de corrida, fase movel e os cartuchos de SPE. A validagde do metodo teve em
conta 08 seguintes parametros: coeficlentes de correlagdo, coeficientes de variagdo,
determinacao dos limites de quantificagac e delecgac e percentagam de recuperaco.
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p12 DIFFERENTIATION OF WINES FROM DIFFERENT GEOGRAPHIC
REGHONS BASED ON VOLATILE PROFILE

Rosa Perestrelo, Catarina Luis, J4.%. Camara
Centro de Quimica da Madeira. Departamento de Quimica da Universidade da Madeira. Campus Universitaric da
penteada, 8000-390 Funchal, Poriugal

|dentification of wing aroma compounds and the relationships between their relative content
may be a useful tool on the differentiation of wines from different varietes and for the
establishment of genuineness criteria, in order to improve the quality of the wines, preventing
frauc and guarantee their crigin’.

The aim of this study was the characterization of volatile profile of wines from Madeira, Azores
and Canary Islands obtained from the same varieties using solid phase extraction (SPE)
methodology combined with GC-gMSD. More than eighty compounds were detected and
tentatively identified in wine extracts and their percent amounts determined. Quantitatively,
higher alcohols (2-phenylethanct. benzyl alcohol and hexan-1-ol} are the most abundant
compounds in Madeira, Azores and Canary Islands analyzed wines. The other main volatile
compounds pertaining to ethyl esters and falty acids. Diethyi succinate, ethyl 3-
hydroxyhexanoate, hexanoic and octancic acids are the major ones. These vaolatile compounds
make a positive contribution to the general quality of wine being responsibie for their “fruity” and
“soral” notes to the wine sensory praperties. Significant quantitative differences on volatile
composition of Madeira, Azores and Canary wines were verified. Principal components analysis
{PCA) of chromatographic data. in terms of peak areas, was used as suitable tool to
differentiate these samples.
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P.13 ESTABLISHMENT OF THE VOLATILE PROFILE OF PASSIFLORA FRUITS
SPECIES

M. Pontes, J.8. Camara
Gentro ce Quima da Madera, Departamento de Quimica da Universidade da Madeira, Campus Universitario da

penteada. 9000-380 Funchal. Portugal.

The volaiile composition of different varieties of Passiflora species (Passifloraceae family) was
established by dynamic headspace solid-phase microextraction (HS-SPME) foliowed by thermal
desorption gas chromatograghy-quadrupole mass spectrometry analysis (GC-gM8). The
performance of five commercially avaitable SPME fibres: 65um
polydimelhylsiioxane/divinylbenzene, POMS/DVE: 100um polydimethylsiioxane, PDMS; 85um
polyacrylate, PA; 50/30um divinylbenzene/carboxen on polydimethylsiloxane, DVB/CAR/PDMS
{StableFlex}; and 75um Carboxen/polydimethylsiloxane, CAR/PDMS; was evaluated and
compared. Several extraction limes and temperature conditions were also tested to achieve
optimym recovery. The SPME fibre coated with 65um PDMS/DVB afforded the highest
extraction efficiency, when the samples were extracted at 50°C for 40min with a constant stirring
velocity of 750 rpm, after saturating the sample with NaCl {16.7%, wiv — 0.2g). A comparisen
among different Passion fruit species has been established in terms of qualitative and semi-
guantitative differences in volatile composition. By using the optimal extraction conditions and
GC-gMS it was possible to tentatively identify seventy one different compounds in Passiflora
species: 51 volatiles in Passifiora edulis Sims {purple passion fruit), 24 in Passifiora edufis Sims
f, favicarpa {yellow passion fruit) and 22 compounds in Passiflora mollissima (hanana passion
fruit). 1t was found that the ethyl esters comprise the largest class of the passion fruit volatiles,
including 82.8% in Passifiora edulis variety, 77 4% in Passiflora edulis Sims | flavicarpa variety
and 39.9% in Passiflora moflissima.
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p.+4 TRIHALOMETANCS COMO SUBPRODUTOS DO PROCESSD DE
CLORAGEM DA AGUA EM PISCINAS COBERTAS

Ana Fernandes, Georgina Sarmento. Marla Candwla Vaz
Laboratorio de Analises do Institute Superior Téenico

A incluséo de processas de desinfeccio por cloro no fratamento de aguas, para salvaguardar o
stente de doencas do foro microbiolégico, conduz & formagdc de subprodutos {Desinfection
ByProducts - DBPs), por reacgdo deste com a materia orgénica presente na maior parte das
aguas. Neste grupo de produtos incluem-se o cloroférmio, o diclorobromometano, o
dinromociorometanc e o bromoférmio, conhecidos como Trihalometanos - {THM's) bem como
outros compostos volateis e ndo-volateis. Q cloroformio é o composto que habitualmente
aparece em maior conceniragao.

A formagdo destes produtos € condicionada pelas caracteristicas e origem da agua,
nomeadamente o pH e a temperatura a que o tratamento é realizado bem como concentragao
e tempo de contacto do desinfectante.

Os estudos epidemiclégicos realizados na (lima década, tem vindo a sugerr uma possivel
correlacio entre a existéncia deste tipo de subprodutos e o aparecimento de doencas, devido a
inatagio de THM's pelo tracto respiratorio.

As aguas de piscinas sofrem recirculacéo & s6 esporadicamente @ gue sao renovadas estando
continuamente a ser poluidas pelos utilizadores que sfo fontes de microorganismos e de
diversos compostos organicos. Por este motivo, € necessario que sefa electuada uma
desinfecgdo continua destas aguas, por exemplo com cloro, devendo este desinfectante
manter-se numa concentracdo suficiente de forma a proteger os ulilizadores de
microorganismos remanescentes e de outros gue estdo a ser introduzidos continuamente.
Devera assim minimizar-se © risco de ocorréncia de  poluigdo  microbiologica e
consequentemente 0 aparecimento de doencas nos utilizadores das piscinas.

Uma vez que as aguas de piscina nfo sao substituidas frequentemente, 0s subprodulos
formados atingem concentragbes mais elevadas do gue as normaimente encontradas, por
exempio, nas aguas de consumo. Devide a sua volatilidade, estes compostos sao libertados no
ar ambiente.

Varias organizagGes estabeleceram para as aguas de consumo humano um valor maximo
admissivel para os THM's. Para o caso de dguas de piscinas e ar interior, ndo existe legislagac
aplicave! nem valor aivo para este tipo de compostos.

A quantificagdo des THM's nas &aguas de piscinas, ja esta bem estudada em termos
internacionais, n&o acontecendo o mesmo ne ar ambiente e consequentemente 0s problemas
de salde onginados pela exposigéo continuada dos utitizadores ¢ dos trabalhaderes a estes
quimicos.

Para além das vias respiratdrias existem cutras vias de entrada destes compostos nos
organismos dos utilizadores através da pele e por ingestao de agua da piscina.

Face ao exposto, verifica-se que nao tem havido uma atenc&o muito grande relativamente as
questdes ligadas & higiene, seguranga e satde no trabalho, pelo facto de nao existir ainda uma
consciencializacio alargada para este tipo de assunto e por ndo ter sido ainda efectuada uma
adequada avaliagde dos riscos da exposigdo por parte dos trabalhadores e utitizaderes aos
compostos citados.

Em Portugal, os laboratérios so analisam os Trihalometancs nas aguas de abastecimento
porque estdo referenciados na legislagic em vigor. Consideramos no entanto, de todo o
interesss, o desenvolvimento de uma metadelogia analitica robusta, rapida e facil de utilizar
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p 15 RP-HPLC/AUV METHODOLOGY FOR ASSESSMENT QUALITY OF
HYPERICUNM COMMERCIAL SPECIES IN PORTUGAL

Nuno Rainha, Elisabete Lima, José Baptista

CIAN e Departamento de Ciéncias Tecnoldgicas e Desenvolvimento, Universidade dos Acores. 9501 -801 Ponta
Delgada. §. Miguel, Agores

que permita analisar estes mesmos composios na matriz ar interfor, nomeadamente em
piscinas.

A determinagio destes parametros & realizada pela técnica de desadsorcéo térmica acoplada a
um cromatografo gasoso com detector de massa, Perkin-Elmer TurboMatrix Ctarus 500 (ATD-
GC-MS).

Hypericum (Gutliferae) is a large genus (ca 430 species) of herbs or shrubs used in folk
medicing since the antiquity. Their health benefits demonstrated through the number of
pharmacological and dlinicat trials have been attracting attention 1o the scientific community for
the study of the Hypericum genus'. HPLC coupled with UV or M$ detection has been widely
applied for the analysis of the pharmacologically relevant compounds of Hypericum species.
Usually, HPLC analyses are carried out with C18 columns. However, most of the methods
descrived in llerature are not economical in terms of iime (80-20min or more) and consequently
in soivent consumption ar show poor resolution of some important Compoundsz‘g.

In this study, a reversed-phase C,; column (Phenomenex Synergi MAX-RP 80A, 150x4.6mm
i.d.. 4um particie size} was used and the analytical conditions were optimized using a ternary
gradient mobile phase consisting of: phase A - ammonium acetate buffer equilibrated to pH 5.0
with glacial acetic acid, phase B — ACN'THF:H,0 (3:1:1). and phase C — MeCH. Under these
analytical conditions all compounds were eluted within 86min and the use of acetonitrile was
highty reduced as compared 1o other published methods™ . The internal standard method was
used for the calibration and further guantification of twelve known phenolic compounds in
Hypericuim species. Detection was performed at 270nm, for phenolic acids, flavonoids and
phloroglucinats, and 5%0nm for naphtodianthrones. The resuits presented good linearity
between the peak areas and concentrations, with correlation coefficients ranging from 0.9829
for 3-caffeloylquinic acid to 0.8986 for quercstin. The precision of the chromatographic methed
was evaluated by performing the repeatability of the BPLC analysis of the major Hypericum
components In intraday and interday measurements of the retention time (RT) and peak area
(PA) by repeated injections (n=5) and then checking the percent retative standard deviation
(%RSD). The results revealed that the RSD intraday repeatability of the RT ranged between
0.97% and 6.72%, whereas the interday precision {data acquired over a period of five days)
was better than 6.15%. The RSD intraday repeatability of the PA ranged from 2.94% to 4.20%,
indicating a good repeatability in the peak areas. The accuracy of the used methedology for the
Hypericum components determination was also evaluated by determining the recovery of rutin
in the H. perforatum sampie of a known ievel. Three different amounts of rutin standard were
added 1o the sample which was subjected to the HPLC chromatographic analysis. The RSD
was better than 3.69% and the mean recovery ranged from 99.74% to 104.39%.

The HPLC method described above were appiied to the separation and quantification: of the
major phenolic compounds presented in the infusions of three widely consumed Hypericum
species in Portugal: H. androsaemum, H. undulatum and H. perfuratum. Resufts revealed, as
expected for the agueous systems, that the yield of phenoiic constituents decreased with
increasing of its lipophilicity. These infusions are rich in highly antioxidant caffeioyiquinic acids
and flavonoic glycosides, while naghthodianthrones and hyperforin (the characteristic active
compounds from H. perforatum) were delected in frace amounts or were not detected, due to its
nonpolar characteristics. in conclusion, this RP-HPLC/UY methodology is suitable for the
assessment quality of Hypericum infusions.
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p.16 SEPARATION OF OPEN CIRCULAR AND SUPERCOILED PLASMID DNA
ISOFORMS USING A NEW CHROMATOGRAPHIC STRATEGY WITH
LYSINE-AGAROSE

A Sousa, F. Sousa, J. A. Queiroz
CICS — Centro de Investigaggo em Cignclas da Saude, Universidade da Beira Interior, 6201-001 Covilha, Portugal

The interest in producing large quantities of supercoiled plasmid DNA (sc pDNA) has increased
with the rapid development of gene therapy with non-viral vectors and DNA vaceination
technologies. Owing to the commercial interest in these approaches, the developrent of
innovative procedures to easily and effictently purify the sc plasmid iscform is enforced. Several
chromatographic and non-chromatographic methods have been reported to accomplish this
purpose, but rot all strategies atiow the efficient separation of pDNA isoforms. The recent
application of amine acids (histidine and arginine) as immobilized ligands in affinity
chromatagraphy (AC) has lead to interesling resuits’.

The present study describes a new strategy that uses a tysine ligand in affinity chromatography
to efficiently separate supercoiled and open circular {oc) plasmid DNA isoforms. The retention
behaviour of s isofarm was characterized and adjusted to achieve higher specificity in this
chromatograghic operation. After the separation of s¢ from oc isoform, using a linear sodium
chioride gradient the temperature effect on plasmid retention was atso studied, and it was
verified that the relention of sc isoform increased with increasing temperature. To better
understand the mechanism for specific recognition of sc pDNA with lysing—agarose, some
expariments of competitive elution with buifers containing difterent aminc acids were also
performed.

Overall, it was verified that lysine-agarose support can promote a specific interaction with the sc
conformation favauring the total plasmid isotorms separation. The results suggest that the
underlying mechanism involves biorecognition between the tysine matrix and pDNA iscforms,
including hydrogen, electrostatic and hydrophobic interactions®.
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p.17 MORTE ACIDENTAL VS HOMICIDIO: UM CASO DE ESTUDO*-1

Ang Cristina Assis, Daniela Vaz Margues, Maria de Fatima Barbosa
Area Fisico Documental — Especialidade Forense de Documentos, Laboratério de Policla Clentifica da Polfcia
Judiciria, Rua Gomes Freire, 174 1169-007 Lisboa

vUm incéndic de grandes proporgdes destruiu ontem uma habitagdo em Carcavelos,
provocando a morte de um jovem aduito, encontradc no seu interior ja sem vida. As
autoridades suspeitam de curto-circuito e de que a vitima tera morrido por inalacéo de fumo. A
policia Judicidria esta a investigar o caso.”

No decorrer da pericia ac local de incéndio é excluida a hipotese de curio-circuito, concluindo
tratar-se de um fogo iniciado por acgde humana, acidental ou dolosa. O que a primeira vista
parecia uma morte acidental acaba por s tornar uma investigag&o de homicidio. E efectuada a
racolha de material para pesquisa de produtos nflamaveis no ponto de inicio do incéndio,
tendo sido encontrade um bilhete de ameaga na roupa da vllima. Na posse do suspeito &
encontrado material que se pensa poder estar relacionado com o bithete de ameaca — canetas
esferograficas e uma agenda de onde se pensa ter sido retirado o papel do documento. O
materiat é apreandido e enviado para anafise ao laboratdrio de documentos do LPC.
Pretende-se comparar a tinta do instrumento de escrita utilizade na inscricdo dos dizeres do
nilhete, com as dos instrumentos de escrita apreendidos ac suspeito, bem como determinar se
o pape! do bilhete tem origem na agenda.

Na comparagde das tintas utilizam-se métodos fisicos e guimicos tais como a microscopia
gptica, a microaespectrofolometria, a espectroscopia de Raman, HPTLC e HPLC. Para andlise &
comparagdo do papel foram realizados testes de espessura, luminescéncia no 1V, reacgdo &
luz UV & determinagae do tipe de pasta do papel. Para a detecgéo e visualizacdo de dizeres
gravados ou vincados na agenda suspeita, eventualmente relacicnados com os dizeres
manuscritos no bithete, recorreu-se a utilizagdo de um eguipamente de detecgdo electrostatica,
o ESDA.

* O casc apresentado, bem come O material descrite &, por motivos de sigilo profissional, totaimente
ficticio, embora pretenda simular algumas situagdes reais. No entanto, 08 resultados  analiticos
apresentados, quer da andlise das tinias, quer do papel, correspondem a dados de um caso real.
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p18 MORTE ACIDENTAL VS HOMICIDIO: UM CASO DE ESTUDD* - 2

Filipa Belchior ¢ Fernando Viegas
palicia Judiciaria - Laboratério de Policia Clentifica, Rua Gomes Freire, 174, 1169-007 Lishoa

email: flipa

“Um incéndio de grandes proporgbes destruiu cntem uma habitagdo em Carcavelos,
provocando a morte de um jovem adulto, encontrado no seu interior j& sem vida. As
autoridades suspeitam de curto-circuito e de que a vitima tera morrido por inalagéo de fumo. A
poticia Judiciaria esta a investigar o caso.”

No decorrer da pericia ao local de incéndio é excluida a hipotese de curto-circuito, concluindo
rratar-se de um fogo iniciado por acgdo humana, acidental ou dolosa. Assim. o que & primeira
vista parecia uma morte acidental acaba por se tornar uma investigacio de homicidio. E
efectuada a recotha de material para pesquisa de produios inflamaveis no ponto de inicio do
incéndio, tende sido encentrado um bilhete de ameaga na roupa da vitima.

O material carbonizado recolhido foi sujeito a pesquisa de produios inflamaveis pelas técnicas
de GC/FID e GCMS. A presenca destes produtos, passiveis de serem utilizados como
acelerantes de combustao, pode indicar tratar-se de um incéndio doloso, que configura ¢ crime
de incéndio. Porém, muitos compostos que fazem parte da composicao de produtes
inflamaveis existem nos proprios materiais que sofreram carbonizag&o, que, juntamente com 05
seus produtos de combustio/pirdlise podem originar um efeito matriz importante. Assim, estas
tactores, juntamente com o efeito da combustac na composicao dos produtos inflamaveis
produzem alteracdes na pertil cromatografico dos produtos originais, factores importantes a ter
em consideracao na interpretagio dos resultados.

Os laboratorios forenses fazem parte do sistema judicial de adrinistragio da justica, auxiliam a
investigago criminal e possibilitam aos tribunais a aplicagdo da justica com base na
apreciagdo da prova material, valorada desde finais do século XVHI,

O caso agui apresentada £ uma compilagio de virias situaghes reais gue, por motivos do sigilo
profissional. n&oc podem ser divulgados.
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P19 ANALISE MULTI-RESIDUOS DE PESTICIDAS EM FRUTAS E VEGETAIS ~
APLICACAO DO METODO QUECHERS, GC-ECD-NPD E GC-MS

sandrine da Ressurreigdo, Jorge M. T. B. Varejdo, Sandra Dias Santos
Escola Superior Agraria de Coimbra, institute Palitécnico de Coimbra - Portugal

A utilizagho e massificaglo de pesticidas, em virtudes dos seus efeitas benéficos exercidos a
nivel da produtividade agricota, marcaram a produgo de alimentos das diimas décadas. As
preocupagdes com o ambiente, bem como a incerteza dos efeitos netastos por parte de alguns
dos pesticidas, t&ém levado ao desenvolvimento de técnicas para a detecgéo destes produtos.
Neste sentido a Escola Superior Agraria de Coimbra (ESAC), nomeadamente o faboratorio de
Quimica e Bioguimica com o intuito de responder a varias solicitagdes externas, procedeu A
implsmentagio das técnicas de rotina para a analise simultanea de miltiplos pesticidas em
produtos alimentares,

O método de extraccao utilizado foi o método de QUEChERS (Figura 1). O método QUEChERS
(Quick, Easy, Cheap, Effective, Rugged and Safe) & um novo méicdo para a extracglo de
residuos de pesticidas em frutos, legumes e outros alimentos.
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¢ady rrl da sobrengdants

F1 Método de extraccio: QUEChERS

A deteccio de pesticidas nos extractos efectua-se num cromatografo HP 6890 Series com
injector SplivSpiitess com injeccdo em simuitineo em duas colunas {(Coluna 1: Teknokroma,
TRB-5ms, 30m x 0.25mm. Coluna 2. JW Scientific. DB-bms, 30x0,25um), acopladas
respectivamente a detectores ECD e NPD. Nos casos em que se detectarn bandas
cromatograficas nestas condicBes, submetem-se os extractos a confirmacdo/identificaco dos
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resultados num cromatdgrafo GC Varian 3900 acoplado a um detector de massa MS Varian

Saturn 2100T.

A qga}gtifucacéo nas gmostras positivas & efectuada recorrendo a padriss auténticos dos
pesticidas (Mix A e Mix B da Supelco para os pesticidas organoclorados e Mix A e Mix B da

Restek para os pesticidas organofosiorados) apds obtengéo de rectas de calibracio.

Foram analisada i j
s 50 amostras de frutas e vegetais, cuja amostragem foi realizada em

diferentes supermearcados de Coimbra.

Este trabalho permitiu-nos conciuir que o método de extraccio QUECHERS ¢ um método

rapido, simples, de baixo custe. bai
ao, , . baixc consumo de sclventes, ndo necessi
gguipamento especiais. , rando de

des I;mﬂ(;stras 'arlwaitsadas apgnas foram encontrados valores vestigiais de pesticidas, abaixo
5 limites ma)lqmos dg residuos (LMR) permitidos. Este facto provavelimente deve-se as
crescentes medidas de fiscalizaclo e prevengao implementadas.

Actuqimente, o taborat6rio encontra-se a efectuar estudos que alarguem o ambito de utilizagiio
do método a cerca de 140 substincias activas.
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p.20 VALIDATION OF A CHROMATOGRAPHIC METHOD FOR VITAMIN B2
QUANTIFICATION IN FOODS

Cristina Flores, Susana Dias, Mariana Santos
instituto Nacional de Sadde Deutor Ricardae Jorge, |.P., Departamento de Alimentagdo e Nutrico, Av. Padre Cruz,
1649-018 Lisbon, Portugal {e-mail: cristing flores @ insa.min-saude. ot}

The use of reliable, accurate and precise analytical methods for nutrients is essential for the
caleulation of dietary intake of nutrienis from food. Methad validation has become increasingly
important as a mean of ensuring its reproducibility and results accuracy.

The aim of this study was first to optimise and validate a high performance liquid
chromatography method with flucrometric detection for the determination of vitamin B, based
on EN 14152 This work was done as part of the process of achieving the quality insurance
reguirements needed o cbtain method accreditation according to 130 17025

Methodology: The analytical method involved an enzymatic treatment with isocratic
chromatographic separation performed on a HPLC system (Waters Milford, MA, USA) equipped
with a fluorescence deteclor.

Samples (2 to 10g) were submitted to an acid hydrolysis with HC! 0,tM for 30min in an
autaclave at 121°C followed by an overnight enzymatic treatment (mixture of a-amylase and B-
amylase}, at 40°C with agitation. After filiration, 12.5 to 100! of the satutions, were injected and
separated at 37°C on a reversed phase column (Phenomenex Luna C18 (250x4, 8mm, Sum).
The mobile phase consisted of an agueous solution of sodium acetate buffer (0.05moid):
Methanol (70:30, vAv) with & flow rate of 1mL/min. Ribofiavin detection used excitation and
emission wavelengths at 422nm and 522nm, respectively. Quantification was made with an
analytical calibration curve abtained with six concenirations of the riboflavin standard solution
(0.04-0.14ug/mlL).

The validation process consisted on the evaiuation of the caiibration curve parameters (working
range, finearty, correlation coefficient {r), and analytical limits) followed by evaluation of
nrecision, accuracy and detection and quantification limits, of the method, according 1o the
criteria established by 1SQ 8466 and 1SC 5725. Working range was established by testing
homocedasticity of signals obtained with the two extreme calibrators of the analytical curve.
Linearity was vetified using Mandel's test and residual analysis. Detaction and quantification
limits were calculated based on residual standard deviation and slope of the regression line.
The precision of the assay was determined hy repeatability {intra-day) and intermediate
precision (inter-day). Accuracy evaluation was done by testing cestified reference materials and
through participation on proficiency testing schemes (FAPAS and BIPEA).

Results: Homocedasticity of the analytical calibration curve was verified through an F-lest at
confidence level of 99%, for the warking range of 0.04-0.14ug/mL. The linearity was checked at
a significance level of 1% and residuals were «10%. The values obtained for detection (LOD)
and quantification (LOQ) of the method were, respectively, 0.0035 and 0.0108mg/100g. Ther
valies of the 10 calibration curves obtained and used to the previous referred tests and
calcutations were 20.995.

For repeatability and intermediate precision RSD %, was <8.

The results for the analysed cerified reference materials and the participation on proficiency
testing schemes (FAPAS and BIPEA} showed absclute value of Z-scores <2.

Discussion: The method was checked against routine conditions in laboratory and has
demonstrated that the results are appropriate for the purpose. The avaluation of the calibration
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gurve fulfilled all the established criteria and the method proved to be precise and accurate. The
present methodology fulfils the reguirements of ISO 17025.
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pp1  OPTIMIZATION AND VALIDATION OF A HIGH-PERFORMANCE LIQUID
CHROMATOGRAPHY METHOD TO MEASURE MALONDIALDEHYDE IN HUMAN
SERUM: APPLICATION TO PORTUGUESE TYPE 2 DIABETIC PATIENTS

Ana Valente, Helena 5. Costa
Departamente de Alimentagéio e Nutrigio (DAN), instituto Nacional de Saiide Doutor Ricardo Jorge. L. [INSA), Av,
Padre Cruz, 1649 0186 Lisboa, Portugal, e-mail: helena.cosia® insa, min-salide.ol

Background: Over the last few decades, there has Heen a great interest in the role of oxidative
stress in several pathological disorders, such as atherosclerosis, diabetes and cancer.
Malondialdehyde (MDA), cne of the major secondary oxidation products of peroxidized
polyunsaturated fatty acids (PUFA), is known as a universal hiomarker of lipid peroxidation‘.
Evaluation of MDA serum levels are commonly used to measure the degree of lipid
peroxidation. There are several methods for measuring MDA, but the most widely employed s a
nigh performance liquid chromatographic (HPLC) method based on the reaction of MDA with 2
thiobarbituric acid (TBA) in acidic medium with fluorescence detection. Unfortunately, the TBA
assay is non-specific for MDA, because TBA is also reactive 1o other compounds that may be
present in biological samples. This lack of sensitivity and the occurrence of side reactions were
the main reasons for the development of new HPLC methods™.

Alm: The prasent work describes an optimized and validated HPLC method with UV detection
for analysis of MAD in human serum. This method was applied in order to assess MDA serum
levels of a Portuguese population of 160 type 2 diabetic patients and its possible influence on
angiopathy.

Methods: The assay was performed on ar Acquity Thi ULPC equipment with & PDA detector
rom Waters. A Phenomenex, SynergiTM Hydro-RP (150x4.6mm, 4.0um) column with a
SecurityGuard Cartridge AQ G18 (4.0x2.0mm) was used for separation. The mobile phase was
potassium dihydrogenphosphate {0.03M; pH 4.0)methanol (85:5, viv). The fiow rate was
1 omL/min and UV detection at 254nm. Validation procedure was performed according o Food
and Drug Administration (FDA) or International  Conference on  Harmenization (ICH)
guidelines“'? The population in this study was divided in two groups: group | {36 males and 39
females) - 75 type 2 diabetics patients with angiopathy; group I (31 males and 44 females) - 75
type 2 diabetics patients without angiopathy.

Results: Detection and guantification limits were 0.016uM and 0.05uM, respectively. The
standard curve for MDA was linear over the range of 0.3-10.3uM. The within-day precision
varied from 0.53% to 3.07% and between-day precision was 8.52%. The overall recovery was
calculated in fortified serum with 0.8, 1.8 and 2.8uM MDA and the values obtained for recovery
were 102.75%, 92.51% and 94.14%, respectively.

The prevalence of retinapathy, macroangiopathy and two types of angiopathy {macroangiopathy
and retincpathy) in group | was 57.3%, 17.3% and 25.3%, respectively. For both group, the
overall mean of MDA levels in patients was 2.76 = 0.78 uM. For group i, the mean values of
MDA leveis in males were 3.12 + 0.66 M and in females 2.68 + 0.78 uM. For group I, the
mean values Jor males were 3.82 + 0.68 uM and for females 2.45 + 0.70 uM.

Conclusion: A simple, sensible. rapid, precise and accurate MHPLC method with UV detection
has been validated for rouline use in epidemiclogical studies. Although MDA serum levels were
higher in Group |1 {2.91 £ 0.78 pM) than in Group It {2.60 £ 3.75 UM, no statisticat differences
were detected between MDA lavels in patients with and without angiopathy. Qur resuits show
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that elevation of MDA serum levels in type 2 diabetic patients is not associated with the
presence of angiopathy.

Keywords: Malondialdehyde, HPLC, Validation, Diabetes
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p.22 EFFICIENCY AND VOLATILE COMPOSITION OF COMMERCIAL
PHEROMONE LURES OF CYDIA SPLENDANA IDENTIFIED BY GAS
CHROMATOGRAPHY-QUADRUPOLE MASS SPECTROMETRY

A Arraiol | B Perestrelo”, J. S, Camara®, A M. Frangquinho Agusiar’, D. Aguin-Pombo °°
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Cydia is & major threat to chestnut trees in Europe. In Madeira island, this moth causes also
heavy infestations 1o chestnut fruits. The endocarphophagous life cycle of this species together
with the abandorment of infested Fruits on the ground, partly due to the sleep refief of chestnut
fields, limits the application of prevention and control measures on this Istand’. As result of this,
populations of Cydia splendana are large representing a major threat to the culture and
associated local traditions’. In order to outline a pest control program, the efficiency of six
ditferent commercial pheromone lures was tested in field trials in the three !argest chestnut
production areas of Madeira from 2004 to 20062 Of all pheromones tested, those
sommercialized by Phercnet were the most efficient to collect C. splendana. In order to relate
the results obtained with the volatile composition of these pheromones, a headspace solid
phase microextraction followed by gas chromatography-mass spectrometry analysis was
performed. The extraction methodology was optimized and all pheromones samples wera
analysed with the best conditions. As a whole 133 volatile compounds were identified in the six
pheromones: 29 in Pheronst of which 17 are exclusive to this pheromone; 22 in Oecos with 5
exclusive: 47 in Isca Technologies with 25 exclusive; 41 in Isagro with 23 exclusive, and 26 in
Tomagro with 5 exclusive. The chemical composition of each pheromone was compared to the
pheromone efficiency in moth capture in the field.
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p.23 THE ROLE OF LC-M5(M3S) IN WORKPLACE DRUG TESTING SCENARIOS

E. Gallardo, J.A. Queiroz
CICS — Centro de Investigagao em Ciéncias da Saude, Facuidade de Ciéncias da Salde, Universidade da Beira
Interior, 5201-00% Covilhd

Workplace drug testing is a well established branch of forensic toxicology, which aims at
recucing workplace accidents caused by impaired workers, Several classes of abused
substances may be involved, such as alcohol, amphetamines, cannabis, cocaine, opiates and
also prescription drugs, like the penzodiazepines .
Drug testing can be performed in several situations, including pra-employment, reasonable
cause/suspicion, accident or incident-related, after drug treatment or as follow-up procedures,
and on a scheduted routine basis.
Urine has been traditionally the main biological specimen used for testing for drugs in the
workptace, and this was partially cue 10 the often higher concentrations at which the drugs (and
metabolites) appear in this specimen when compared tc blood, the ease of sampling and the
jow invasiveness of the coliection procedure. However, urinalyses do present a number of
disadvantages, from which the possibility of sample adulteration or substitution, and the
consequent examinee's loss of privacy (because of the need of controlling the sample coflection
process) are the most important.
To overcome these limitations, several unconventional biclogical specimens, such as hair, oral
fuid or sweal, are being evaiuated for their possibie inclusion in workplace drug testing
programmes. These samples do present a number of advaniages over uring, from which the
fact that sample collection is totally non-invasive to the donor is the most important. Moreover,
the time window for drug detection can be increased, for instance in the case of hair, allowing
the documentation of long-term drug exposure. However, these specimens also present some
drawbacks, essentially related to the low sample availability for analysis. This is refevant
particularly for oral fuid, since drug concentrations of most drugs are very small in this
speciman, and the volume available for analysis is often of less than TmL.
Therelfore, the use of high sensitive techniques is mandatory for most applications involving
these specimens, and GC-MS based confirmation methods seem unsatisfactory 1o enable the
detection of these low levels of drugs.
Consequently, the use of LC-MS(MS) appears to be a prerequisite to successfully meet the
desired sensitivity, bringing a new light inta bioanalytical and forensic sciences.
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p.24 SUPERCOILED PLASMID QUALITY ASSESSMENT BY ARGININE-
AFFINITY CHROMATOGRAPHY - AN ANALYTICAL APPROACH

F.Sousa, J. A. Queiroz
CICS — Centro de Invesligagio em Ciéncias da Satide, Universidade da Befra Interior, 201001 Covilha, Portugal

Supercoited plasmids are an important compenent of gene-based delivery vehicles, applied in
new therapeutic strategies like gene therapy or DNA vaccination. However, aiming the general
distribution of the plasmid DNA (pDNA) therapeutics it is required a procedure o easily and
efficiently purify this sc plasmid isoform.

Taking advantage of affinity interactions between amino acids and nucleic acids it was
established a new chromatographic strategy for the purification of pDNA'. In fact, arginine-
agarose matrix was first used to fully separate supercoiled (sc) and open circular (oc} pDNA
isoforms”, at preparalive scale.

Based on the technique previously described using amino acids as ligands 1o exploit a specific
interaction with pDNA, an arginine affinity methodology with UV detection was developed to
quantify and to control the quality of sc plasmid biopharmaceuticals. The application of an
increased sodium chloride gradient resulted in the separation of oc and sc ptasmid isoforms,
The fact that this new technique is able to distinguish both plasmid isoforms represents a great
advantage, since it allows the selective quantification of the biologically active pDNA topoiogy,
and a more accurate analysis of the guality of the plasmid isolated.

The analytical experiments were performed in 10 minutes and the method was found to be
accurate, precise, reproducible and linear for a sc plasmid concentration range between 5 and
150pg/mL. In comparison with other established methods used in the quantification of native
pDNA (oc+sc), the main advance introduced by this new method is the possibility to quantify the
sc plasmid in a sample conianing other plasmid topologies, assuring the purity of plasmid
products to be therapeutically appiied.
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p.25 ASSESSMENT OF THE PRESENCE OF 4-(5-)METHYLIMIDAZOLE IN SOET
DRINKS AND DARK BEERS
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4-(5-)Methytimidazole [4(5)Mi] is a nitrogen heterocyclic that has been shows to be a potent
convulsing agent that elicits neurologicat signs in mice, chicks, rabbits and cattle'. Studies in
vivo have demaonstrated its ability to inhibit the Cytochrome P450 iscenzyme, which catalyses
the oxidation of many known or suspected carcinogens of low molecuiar mass in human liver®,
For humans, the main sources of 4-{5-}Mi are the ammonia caramel colours, a group of
additives widely used in the food industry to colour a large number of commonly consumed
foods and drinks, notably beers, carbonated beverages, cakes and biscuils, meat products,
pickles, sauces and confectionery.

The aim of this work was to quantify by gas chromatography-mass spectrometry {GC-MS) the 4-
(5-)MI in 12 darks beers and 40 soft drinks (colas, energy drinks, juices) commercialized in
Poriugal. The sample preparation was based in a method previous validated” which entails the
following steps: 1} extraction with an ion-pair (di-2-ethyihexylphosphoric acid) ii} back-extraction
with 0.1 M HCI {if) derivatization with isobutulychloroformale iv) extraction of derivatives with
isooctancl. GC-MS  analysis was performed in SIM mode wusing for quantification 2
ethylimidazole as internai standard.

In general, the levels of 4-{5-)Mi found in the dark beers were lowsr than those found in the soft
drinks. The cempound was found in 15 of 19 dark beers samples at levels that ranged from 6 to
425ugh. In soft drinks 4-(3-)M! was found in 28 of 40 samples at {evels that ranged from 34 to
613ugh.
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p.e6 INFLUENGCE OF MALT IN THE PRODUCTION OF A XANTHOHUMOL
ENRICHED BEER

Suzete M. Almeida, Ana M. Carvalho, Paulo J. Magalhdes, Luis F. Guido, Aqulles A. Barros
Requimie - Departamento de Quimica da Facuddade de Ciéncias da Universidade do Porlo, Rua do Campo Alegre 687,
4169-007 Porto, Portugal

The hop plant {Humulus lupulus L) is used in the brewing industry to add hitterness and aroma
to beer'. Xanthchumol (XN} is the main prenyiflavonoid of hops {0.2-1.1%} and is largely
converted into iscxanthohumaol {IXN) during the wort boilingw. This is the main reason why
commerctal beers have a low content of XN {max. of ¢.15mg/L in pale beers) and a high content
of IXN {ranging from 0.04 to 3.44mg/L)>. XN has been found to have a rangs of interesting
piological properties in vitro that may have therapeutic utility including hormonalg, antioxidant’,
inhibition of HIV-1°, as well as its multimechanism classification as a potential “broad-spectrum”
anticancer and cancer prevention agenzg.

XN and XN can be determined by high-performance liquid chromatography with diode array
detection (HPLC-DAD). according to a specific method, recently developed by our group‘. it
was verified that XN was largely converted into ¥XN during wort boiling. However, the use of
dark malts revealed a positive effect on the thermal isomerization of XN. These resuits are
indicative of the isomerization-inhibiting effect of the stout production process, which resulted in
remarkabie high levels of XN in the beer. Presumably, XN is bound to the roasted substances,
present in roasted malt, during wort bailing preventing isomerizaticn. The roasted substances
may act as a carrier. transporting XN throughout the brewing processa. in order to investigate
which substances are responsitie for this inhibition, fractionation of roasted malt was carried out
using size exclusion chromatography (SEC) in the form of gel permeation chromatography
(GPC). It was performed by a Superdex 200 column from molecule sizes from 100 to 600kDa.
Approximately 30 fractions were collected in the fractionation of roasted mait.

After molecular exclusion chromatography experimentis it was verified that the adsorption of XN
to PVPP {strong adsorbent of polyphencls) is fower for the high molecular weight fractions
which lead to the conciusion that in these fractions (probably melanoidins) the XN preferentiaily
adsorbs to other compounds of roasted malt, with which it forms more thermicaily stable
complexes. In addition, it was verified that the ratio XN/IXN is significantly higher for the high
molecular weight fractions in comparison with the low molecular weight ones, suggesting that
the isomerization of XN into XN was inhibited. On the other hand it was observed that the
content of mefanciding was much higher in the higher molecular weight fractions, suggesting
that probably these compounds are the main respensible for the isomerization irhibition of XN.
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p o7 DETERMINATION OF OCPS RESIDUES IN SOIL - COMPARATIVE STUDY
OF SPE, SFE, LLE AND HYDROMATRIX

Vukosava Mlic Torres
ITGB-UNL, Av. da Replblica, Estagdo Agrondrnica Nacional. 2780-157 Oeiras, Portugal

A solid phase extraction -gas chromatographic-mass spectrometric (SPE-GC-MS) method was
developed to quantify organochloride pesticides (OCPs} residue in soils.

Optimai parameters of extraction are defined as well as GC/MS conditions for detection and
guantification of analytes. Supercritical Fiuid Extraction, Solid Phase Extraction and Extraction
on Hydromalrix of OCPs have been compared. By comparision cf the obtained experimental
results, taking into account the other factors which influence the choice of sample preparation
method, the optimal procedure for extraction of investigated OCPs from sail is chosen.
Efficiency and recovery of Supercritical Fluid Extraction with CO2 of analyzed organochlorine
pesticides from soil matrix is established. Recovery values are between 11.54% and 129.55%.
Standard deviation values are in the range from 0.03 t¢ 1.13, RSD value laid between 4.00 and
37.84%. After supercritical fluid extraction, further clean up is necessary. New solid phase
extraction is developed for extraction of OCPs from soit matrix using C18 as a sorbent. Result
for recovery, SD and RSD are between 69.87 and 106.04%, 0.01 and 0.48, 2.40 and 12.57%,
respectively. Extracts obtained by SPE are clean, and there is no need for further clean up
procedure. Results obtained with extraction on hydromatrix Extrelut are not comparable with
results obtained by other extraction methods. Value for SD and RSD are extremely high for
analytical methods (from 0.28 to 2.42 and 31.97% to 68.00% respectively), and method is not
reproducible. Recovery values are between 11.00 and 180.67%. This exiraction procedure has
10 be introduced for further clean up of samples. The results emphasized that the SPE
procedure is significantly efficient and futfilled the original aim - obtaining the fast, simple,
reproductive, efficient and cheap method for extraction of the most frequently used OCPs
residue from the soil matrix.
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F1 Chromatogram of OSP's mixture extracted using C18-SPE column

(Retention times of OCP's: o HCH- 5.47; B HCH- 5.71; y HCH- 5.79; heptachlor- 6.64; hlorpyrifos (IS7TD) -
7.11: aldrin- 7.17. heptachiorepoxid- 7.85; p,p-DDE- 9.01, dieldrin- 9.17; 0.p-DDD- 9.22; endrine- 9.66;
p.p-DDD- 9 94; 0,.p-DOT- 10.03; p,p'-DDT-10.76}
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P28 CHROMATOGRAPHIC AND ELECTROPHORETIC ANALYSIS OF
SOLUBILIZED FULLERENE Cq AND ITS DERIVATIVES

vukosava Milic Torres'. Boger Enes’. Augusto Tome?, Ana Luisa Simplicio’
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2780-157 Oeiras, Portugal
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Since the discovery of fullerene Cgg. various biclogically activities of their derivalives have been
claimed; antiviral and antibacterial properties, antioxidative and neurcprotective activities, cell
signaling and apoptosis. Fullerenes are extremely hydrophaobic molecules best dissolved in
benzenes, naphthalenes and alkanes’, so potential biomedical appiications of fullerenes have
heen hampered by their extremely poor solubifity in paiar solvents. There are several possible
approaches to transfer fulierene into water: solubilization with surtactants, chemical modification
of the carbon cage of fullerene, solvent exchange and long term stirring of Ce, in waler.

In our laboratory, we have been focusing on the technigues that do not invelve chemical
modification, to help solubilize hydrophobic fullerene derivatives. The development and
evaluation of solubilized forms must be supported by suitable analytical methodologies.
Previous results published by different authors report HPLC analysis of fullerene suspended in
aqueous media, using re-extraction with toluene before analysis. On the other hand, analysis by
micellar electrokinetic chromatography (MEKC) of Ce has been performed using SDS (sedium
dodecy! sulfate) as a solubilizer of fullerene. Due to its ionic properties, SDS is not suitable for
application in biological systems®® and therefore we have solubilized Cge and its derivatives
{conjugates with BHT) with a more biocompatible surfactant, Tween-80, by incorporating
fullerene inio this water-soiuble supramolecular structure. We have also developed HPLC and
MEKC techniques for analyzing fullerenss directly from the aqueous solutions, without any
pretreatment.

H

]

- M

bl
s

5 33 3 61 &8 YO

T3 as 10 1% IO Z:F M - foas ;
M

F1 Chromatogram of Cgo—Tween80 and corresponding UV/VIS spectra recorded at 263 and 335nm
(legend: 263nm; 33Cnm). In sguare is presented characteristic UV/VIS spectra of Ceg from 200 - 600nm.
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For HPLC analysis, a Waters Spherisorb ODS2 column, 250mm x 4.6mm x 5pm, was used with
a mobile phase composed of acetonitrile and water {1:1) at a flow rate of 0.5mL/min. Sclubilized
fullerenes were detected between 2 and 3min as confirmed by UV/VIS spectra {(Figure 1.

For MECK we used 40cm fused silica capillary, 0.5pum i.d.. at 16kV separation voltage in 10mM,
pH=0.2, phosphate-borate buffer with 150mM SDS.

With both techniques we succeed fo analyze fulferenes and fullerene derivatives which give us
the possibility of choosing the technique according to sampie availability or sensitivity needed,
HPLC has some advantages in comparison with MEKC, being faster, more reproducibie and
allowing obtaining better UV/VIS spectra. MEKC offers the possibility of less sample
consumption whick may be important when analyzing compounds prepared in very small
amounts.

These methods will be used for identification and detection of these forms of fullerene from
biological samples. Results obtained in our lab are, to our knowledge, the first that allow
preparing and analyzing scluble forms of unscluble fullerenes and open new perspectives in the
evaluation of the biclogical activity of these compounds.
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P29 CAPILLARY ELECTROPHORESIS - ELECTROOSMOTIC FLOW
MODULATION BY IONIC LIQUID CATIONS

Acacio Mendes, Luis Brance, Ana Luisa Simplicio
TOB-UNLABET, Apartado 12, 2781-301 Oeiras, Portugal

Due to interesting physical and chemical properties such as thermal stability, high ionic
conductivity, negligible vapor pressure and large stectrochemical window versatility, ionic liquids
{ILs}, have become a matlter of research In many fields. The study of their thermodynamic
properiies has been the main subject for many scientists, but itis in the large potential for future
applications that remains the true asset of these compounds.

The main application so far, has been in synthetic chemistry where Il.s have been used as
alternative recyclable environmentally benign reaction media for chemical processes. ILs can
solubilize a large range of compounds and their physical properties {such as melting point,
viscosity, density, hydrophobicity and chirality) can be tuned by maodification of their cations and
anions in order to achieve the adequate properties for the intended reaction.

Other applications have been found in separation science such as chromatography and
capillary electrophoresis {CE). In the field of capillary electrophoresis, ionic liguids have been
applied in agueous and nonaqueous separations to enhance resolution, peak efficiency and
peak symmelry but the application of ILs for chiral separations remains a relatively unexplored
topic. This is a highly interesting application since enantiomeric compounds frequently display
different biologicat activity and toxicity and therefore the development of reliable, inexpensive,
environmentally friendly and fast analytical technigues is of upmost importance for the
development of new drugs.

The ability of cations for establishing ionic bonding with the capiliary silanol groups, allows
modulating the EOF and reducing adsorption of the analytes to the capiliary walls and therefore,
the IL's cations can be used also with this purpose.

As could be expected, several icnic liguids based on imidazelium and ammonium cations, have
demonsirated EOF reversal ability.

tn this paper, we have studied this property in these and other types of cations that have been
used in the preparation of ionic liquids including guanidinium, phosphonium, cysteinium and
sulfonium.

Analyses were carried out in a Beckman P/ACE MDQ capillary electrophoresis system coupled
with a dicde array detector (DAD) (Palo Alto, CA, USA). A 50um, 40cm (30cm to delactor) fused
silica capillary was used and maintained at 25°C.

The test substance was DL-progranolol hydrochloride at 100ppm in water with 1% DMSO as
EOQF marker. The running buffers were composed of sodium phosphate at 100 mM and pH=3 or
pH=10 plus the chloride or bromide salt of each cation, at 1.25 or 2.5mg/mL.

For evaluation of the ability to improve chiral resotution, 7.5mM of hydroxypropyl-B-cyclodextrin
{HP-B-CD) was added to each of the previous buffers.

The results confirm the ability of the above stated cations for the modulation of EOF. Most
guanidinium and phosphonium cations reversed the EOF at lower concentrations than
immidazalium cations.

Some cations aiso had a positive effect in the resolution of the enantiomers of propranolol
separated by HP-B-CD. In this case, the most effective cations were the immidazolium
derivatives, which demonstrate that the resclution improvement is not related to the EOF
modulation effect.
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p.30 PHENOLICS METABOLISM N INSECTS: PIERIS BRASSICAE -
BRASSICA OLERACEA VAR. COSTATA ECOLOGICAL DUD
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Pauta B. Andrade®
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Changes in phenolics composition of Plers brassicae larvae fasted for distinet periods (1, 2, 4,
6, and 8hy, their excremenis and also Brassica oleracea L. var. costata DC leaves were
determined by HPLCAJV-PAD/MSn-ESI. This is the first report following phenofics’ metabolism
in P. brassicae. The results evidence that P. brassicae sequesters and metabolizes the phenolic
compounds from the host plant. In a general way, deacylation was the main metabolic reaction,
put deglycosylation and sulphate conjugalion reactions also occurred. Additionally, several
kaempferol derivatives containing rhamnese (Figure 1) that is not common in Brassica, were
found in the host plant. Attending to the bioactivities recognized for the type of identified
compounds, the different materials may constitule an interasting source of bioactive
compounds, namely of highly glycosylated and acylated kaempferol and quercetin derivatives,
representing an economic advantage for producers who have great losses caused by this pest.
In addition, a deeper understanding of phenolics metabolism in insect was pursued.
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P31 SIMPLE AND REPRODUCIBLE HPLC-DAD-ESI-MS/MS ANALYSIS OF
ALKALOIDS IN CATHARANTHUS ROSEUS RQOTS
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Catharanthus roseus remains one of the most important medicinal species worldwide. Its leaves
constitute the only source of the indolomonoterpenic atkaloids vincristin and vinblastin, powerful
therapeutics for many cancers, such as Hodgkin lymphoma. Usually, the remaining plant parts
go to waste. This work describes a phytochemical study on this species roots. Alkaloids in
agqueous extract, the usual form of consumption of this matrix. were studied using HPLC-DAD-
ESI-MS/MS, which aflowed the identification of 19-S-vindclinine, vindolinine, ajmalicine and an
ajmalicine isomer, tabersonine, catharanthine, serpentine and a serpentine isomer (Figure 1).
Quantification of these compounds revealed that serpentine and its isomer were predominant
{64.7%) over the other alkaloids, namely vindolinine and its isomer {23.9%}, catharanthine
{(7.7%) and ajmalicine (3.8%). The used procedure revealed to be simple. sensilive and
reproducibie.
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P.32 CHROMATOGRAPHIC DETERMINATION OF TOCOPHEROLS, SUGARS
AND FATTY ACIDS IN WILD FRUITS

Lillian Barros, Ana Maria Carvaiho, Sofia Pedrosa, Jorge Sa Morais, isabel C.F.R. Ferreira
Montain Research Centre (CIMO), ESA- Instituto Politécnico de Braganca, Campus de Santa Apolonia, Apartado 1172,
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Food and medicinal plants have always been significant in the folk traditions of the
Mediterranean area. Similar diets and aifments treated with plants, as well as, related practices
in preparatton and administration of the folk remedies reflect an important heritage, which
constitutes a base for phytochemical and pharmacoiogical studies that can lead 10 new
tharapeutic and nutraceutical products ',

Three wild fruits {strawberry-treeand biackthorn berries and dog rose hips) were analyzed for
tocopherols by high performance fiquid chromatography (HPLC) coupled 1o a fluorescence
detector, sugars by HPLC coupled to a refraction index detector (RID), and fatty acids by gas-
chromatography (GC) coupled to a flame ionization detsctor (FID).

For tocopherols analysis it was used a simple solid-iquid extraction procedure without
saponification step and the chromatographic separation was achieved with a a YMC-Pack
Polyamine 1l column (250x4.6mm) operating at 30°C, using a Knauer Smartline HPLC
equipment with a 2500 UV detector at 295 nm connected in series with a FP-2020 fluorescence
detector programmed for excitation at 290nm and emission at 330nm. The mobile phase used
was hexane/ethyt acetate (70:30, viv) at a flow rate of 1.0mL/min, and the injection volume was
20pl. For sugars analysis it was used a solidiquid extraction procedure and the
chromatographic separation was achieved with a Eurospher 100-5 NH; column (4.6mm x
250mm, 5mm) operating at 35°C, using a Knauer Smartline HPLC equipment with RID. The
mobile phase used was acetonitrile/deionized water, 7:3 (v/v) at a flow rate of 1ml/min, and the
injection volume was 20ul. The fatty acid profile was analyzed, after a trans-esterification
procedure, with a DANI modet GC 1000 instrument equipped with a split/splitless injector, a FID
and a Macherey-Nagel column {30m x 0.32mm (D x 0.26um di°. The oven temperature
program was as [oliows: the initial temperature of the column was 50°C. held for 2min, then a
10°C/min ramp to 240°C and held for 11min. The carrier gas (hydrogen} flow-raie was
4 0mL/min (0.61 bar), measured at 50°C. Split injection (1:40) was carried out at 250°C.

The values ohbtained in the analysis of the samples point to the existence of differences in what
congerns tocopherols composition (Figure 1). a-Tocopherol was the major compound in alf the
fruits, and &-tocopherol was only detected in blackthorn fruits. Strawberry-tree fruits presented
the highest content of tocopherols (23.46mg/100 g of dry weight) while rose fruits revealed the
lowest content (8.33mg/100g). a-Tocopheral was the principal form of vitamin E, it is a lipid-
solubie antioxidant and it functions as a chain-breaking antioxidant for lipid peroxidation (LP) in
cell membranes and aiso as a scavenger of reactive oxygen species such as singlet oxygen. It
is considered to serve as the first line of defence against LP, and it protects PUFAs
{potyunsaturated fatty acids} in cell membranes from free radical aftack through its scavenging
activity in biomembranes at early stages of LP.?
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For strawberry-tree (24.21g/100g) and rose fruits (12.899/100g} fructose was the most
abundqnt sugar, white glucose predominates in blackthorn samples (29.849/100g). Strawberry-
trge fruits revealed the highest total sugars content, and highest levels of fruclose and sucrose
(Figure 2), which is in agreement with its sweet taste. Otherwise. rose fruits showed the lowest
levels in totail sugars {26.290g/100g).

The major fatty acids found in strawberry-tree and rose fruits were a-linolenic acid (C18:3) and
llnglelc acid (C18:2), contributing to the prevalence of PUFA in these sampies. In b!a(;kthorn
fruw.ts, MUFA (monounsaturated fatty acids) predominated over MUFA due to the abundance of
oleic acid (C18:1). These fruits also present high levels of linoleic acid but significant lower
amounts of a-linclenic acid than the other two wild fruits.

Ov.era!I, strawberry-trees revealed the highest contents in sugars and focopherols while rose
fruits showed the highest content in PUFA. This study contributes not only to a better
knowledge of these wild fruits but aise to their valorisation.
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P33 OPTIMIZATION OF THE DETERMINATION OF TOCOPHEROLS IN
LAMIACEA SP. BY A NORMAL PHASE LIQUID CHROMATOGRAPHIC
METHOD

Lillian Barros, Ana Maria Carvalhe, isabel C.F.R. Ferreira
Montain Research Centre (CIMO), ESA- Institute Politéenico de Braganga, Campus de Santa Apoldnia, Apartade 1172,
5301-855 Braganga, Portugak.

Many wild plarts gathered from the scrubland were preserved and used for medicinal and food
purposes in the north-eastern region of Portugal. Since they are important ingredients of the folk
phasmaccpoeia and traditional cuisine some of these wild botanicals have been semi-
domesticated and are still cultivated in homegardens and present in evary homesteads. Several
ethnobofanical surveys conducted in this Portugusse region have highlighted the use of three
particular Lamiaceas™. Ground ivy (Giechoma hederaceae), oregano (Origanum vulgare
subsp. virens) and mastic thyme { Thymus mastichina) are widespread Mediterranean perennial
herbs widely considered as medicinai plants, although it has also been reported some other
comman Uses.

Epidemioclogical and experimental studies have consistently shown an inverse association
betwsen consumption of vegetables and fruits and the risk for chronic diseases related to
oxidative stress, such as cardiovascular diseases, arthritis, chronic inflammation and cancers®.
Therefore, there is a growing interest in natural antioxidants for their potential rofe in the
prevention of those oxidalive stress-related diseases; furthermore, synthetic antioxidants are
being questioned due to their potential carcinogenic activity.

In the present study, the tocopherols (powerfull antioxidants) contents of three Lamiaceae often
usad in Portuguese folk medicine were determined. The individual profiles were obtained by a
normal-phase high-performance liquid chromatography (NP-HPLC). The tinearity and sensitivity
of the HPLC analysis were determined and the method was validated by the repeatability and
accuracy, using Thymus mastichina.

It was used a simple solid-liquid extraction procedure without saponification, in which a BHT
solution (100uL) and IS solution (250uL) were added ic the sample prior to the extraction
procedure. The samples (~500mg)} were homogenized with methanol {4mL} by vortex mixing
{(1min}. Subsequently, hexane (4ml.) was added and again vortex mixed for 1min, After that,
saturated NaCl aguecus solution {2ml) was added, the mixture was homogenized (imin},
centrifuged (Smin, 4000g) and the clear upper layer was carefully transferred to a vial. The
sample was re-extracted twice with hexane. The combined extracts were taken to dryness
under & nitregen stream, redissolved in 1mL of n-hexane, dehydrated with anhydrous sodium
sulphate, filtered through & 0.22pm disposable LG filter disk, transferred into a dark injection vial
and analysed by HPL.C.

The chromatographic separation was achieved using a HPLC equipment integrated with a
Smartline pump 1000, a degasser system Smarlline manager 5000, an AS-2057 auio-sampler
and a 2500 UV detector at 295nm connected in series with a FP-2020 fluorescence detector
srogrammed for excitation at 290nm and emission at 330nm. Data were analysed using Clarity
2.4 Software. The chromatographic separation was achieved with a Polyamide I (250x4.6mm)
normal-phase column from YMC Waters operating al 35°C. The maobile phase used was a
mixture of n-hexane and ethyl acetate (70:30, v/Av) at a flow rate of 1mL/min, and the injection
volume was 20pl. The compounds were identified by chromatographic comparisons with
authentic standards. Quantification was based on the fluorescence signal response, using the
internal standard method (0.075 to 16.0ug/ml; o-tocopherot y=2.12839x; [-tocopherol
y=0.51248x; 8-tocopherol y=0.735%x; y-tocopherol y=0.65148x). Tocophero! contents in the
sampies are expressed in pg par g of dry matter.
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For sach coempound, 7-level calibration curve was constructed using the peak-area ration
hetwsen the tocopkerol and tocol versus concentration of the standard (ng/mL). The average of
triplicate determinations for each level was used. The correlation coefficients were always
higher than 0.299 for all the compounds. The limits of detection (LOD), calculated as the
congcentration corresponding to three times the calibration error divided by the slope, ranged
from 14.79 and 256.82ng/mL. The limits of quantification (LCQ} were calculated using the
concentration carresponding to ten times the calibration error divided by the slope, and ranged
from 49.32 to 86.07ng/mL.

In order to evaluate the instrumentat precision, the sample extract was injected six times. The
chromatographic method proved to be precise (CV% between 0.22 and 2.36%). Repeatability
was gvaluated by applying the whole extraction procedure 6 times to the same sample. All the
obtained values were low {CV% ranging from 2.18 to 4.45%). The accuracy of the method was
evaluated by the standard addition procedure (% of recovery) with three addition tevels (0.5, 1.0
and 2.5ug/mL of each one in duplicate). The standard mixture was added to the sample, and all
the exiraction procedure was carried out. The resulls demonstrate good recovery for the
compounds under study (ranging from 89 to 95%;).

Glechoma hederacea revealed higher content of tocopherols (3589mg/100g), while the other
Lamiaceae prasented the opposite. The four tocopherols {a, B, vy, 8-tocopherais) were quantified
in all the samples. a-Tocopherol was the major tocopherol vitamer for Glechoma hederacea
{272mg/100g) and Origanum vufgare (10.1mg/100g). For Thymus mastichina, y-tocepheral was
the most abundant vitamer (3.8mg/100g), revealing this species the lowest total tocopherc!s
content (4.1mg/100g).
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P.34 CHROMATOGRAPHIC ANALYSIS OF IMPORTANT PHYTOCHEMICALS N
AROMATIC PLANTS
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CIMO/Escola Superior Agraria, instituto Palitécnice de Braganga, Campus de Santa Apolénia, Apartadoe 1172, 5301-
855 Braganca, Portugal.

The number of individuat phytochemicals already identified in fruits and vegetables is estimated
in >5,000, but a large percentage still remain unknown and need to be identified before we can
fully understand the health benefits of phytochemicais in whole ioods’. However, more and
more convincing evidence suggests that the benefits of phytochemicals may be even greater
than is currently understood, because the oxidative stress induced by free radicals is involved in
the etiofogy of a wide range of chronic diseases®. Phytochemicals can include secondary
metabalites such as phenolic compounds but also vitamins, sugars and fatty acids, and these
compounds can be used as nuiraceuticals.

Cistus ladanifer and other species of Cistaceae are used as general remedies in folk medicine
for treatment of various skin diseases, as antidiarrheics, and as anti-inflammatory agentsa,
According to literature the foliage of Cupressus lusifanica is used in indigenous practices to
treat catarrh, headache and dermatitis. The essential oil of the ieaves is used against
rheumatism, whooping cough, and styptic problems4. For the production of
phytopharmaceuticats, essential olls rich in 1,8-cineote (called also "eucalyptol”), are of special
importance. These products are applied for relief of head colds, rheumatism, muscular pain,
and as expeciorant in cases of bronchitis {added to cough syrups).

In the present work, the phytochermical composition of three aromatic plants (Cistus fadanifer L.,
Cupressus fusitanica Mill. and Eucalyptus gunnii Hook. ) were evalualed, in order to valorize
thern as sources of nutraceuticals. Samples were analyzed for ascorbic acid by
spectrophotometric assay, tocopherols by high performance liguid chromatography (HPL.C)
coupled to a fluorescence detector, sugars by HPLGC coupled to a refraction index detector
(RID), and fatty acids by gas-chromatography {GC) coupled to a flame ionization detector (FID).
For tocopherols analysis it was used a simple sclid-liguid extraction procedure without
saponification step and the chromatographic separation was achieved with a a YMC-Pack
Polyamine H column (250x4.6mm} operating at 30°C (7871R Grace oven), using a Knauer
Smartline HPLC equipment with a 2500 UV detector at 295nm (Knauer, Germany) connected in
series with a FP-2020 flucrescence detector {Jasco, Japan) programmed for excitation at
290nm and emission at 330nm.5 The mobile phase used was hexane/ethyl acetate (70:30, viv)
at a flow rate of 1.0mL/min, and the injection volume was 20p1. For sugars analysis it was used
a solig-liquid extraction procedure and the chromatographic separation was achieved with a
Eurospher 100-5 NHp ¢olurmn (4.6mm x 250mm, 5mm, Knauer} operaling at 35°C, using a
Knauer Smartine HPLC equipment with RID®. The mobile phase used was
acetonitrile/deicnized water, 7:3 (viv) at a flow rate of 1ml/min, and the injection volume was
20ul. The fatty acid profile was analyzed. after a trans-esterification procedure, with a DAN!
model GC 1000 instrument equipped with a split/splitiess injector, a FID and a Macherey-Nagei
column (30m x 0.32mm 1D x 0.25pm df)5. The cven temperature program was as follows: the
inital temperature of the column was 50°C, held for 2min, then a 10°C/min ramp to 240°C and
held for 11min. The carier gas (hydrogen) flow-rate was 4.0mb/min (0.61 bar), measured at
50°C. Split injection (1:40) was carried out at 250°C.

Eucalyptus sample presented the highest content of tocopherols (1558.27 g/ of dry weight).
Otherwise. ascorbic acid was the most abundant vitamin in Cupressus fusitanica and Cistus
ladanifer leaves, and particularly for the latter sample it presented a very high level
(647 .84mg/g). The aromatic plants presented fructose, glucose, sucrose and raffinose as main
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sugars. Cupressus lusitanica revealed the highest total sugars content (82.96mg/g), and highest
levels of fructose and raffingse. The present study describes for the first time the sugars
composition in these aromatic plants. The major fatty acids found in Cupressus fusifanica and
Eucalyptus gunnii samples were a-linolenic acid (C18:3}, followed by linoleic acid (C18:2) and
paimitic acid (G16:0). For Cistus ladanifer leaves, eicosadienoic acid (C20:2) was the most
abundant fatty acid, and was followed by arachidic acid (C20:0) and a-linolenic acid. Twenty
four fatty acids were identified and quantified. As far as we know, nothing has been reported on
fatty acid composition of the leaves of the three aromatic plants, despite the extensive reports
on their essential oils composition®®.

Overall, the combination of the useful phytochemicals found in the analysed aromatic plants
wilh the precious contribution of vitamins (tocopherols and ascorbic acid) and reducing sugars
(glucose and fruclose) make them a possibie source of compounds to be used as remedies for
diseases related to oxidative stress, or dermatoiogical applications, as also for cosmetics. The
poiyunsaturated fatty acids {linoleic, a-linoieic and eicosadiencic acids) inciuding omega-3 and
omega-6 families detected in the plants constitute ancther important class of phytochemicals
due to their generalised beneficial heaith effects.

Acknowledgements
Foundation for Science and Technology ({Portugal) for financial support to L. Barros
(SFRH/BPD/4609/2008).

References:

" Liu RH, Journal of Nutrition, 2004, 134, pp. 34795-3485S.

? Ames BN, Gold L.S. Mutation Research, 1991, 250, pp. 3-16.

® Attaguile LG, Russo A.. Campisi A., Savoca F.. Acquaviva R, Ragusa N., Vanella A. Cell Biology and
Toxicolagy, 2000, 16, pp. 83-90.

* Kutate J.R., Bessiere J.M., Zollo PH.A., Kuale S.P, Journal of Ethnopharmacology, 2008, 103, pp. 150~
1865.

5 Guimar&es R.. Barros .., Carvalho A.M., Sousa M.k, Morais J.S., Ferreira 1.C.F.R. Industrial Crops and
Products, 2009, doii10.1016/.inderop.2009.08.002,

® Teixeira S., Mendes A, Alves A., Santos L. Analytical Chimica Acta. 2007, 584, pp. 439-448.

148

8° encontra nacional de cromatografia comunicagdes em poster — £.35

P35 SELECTED NUTRIENTS IN PORTUGUESE WILD MUSHROOMS
ANALYSED BY GAS CHROMATOGRAPHY AND HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY
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® Montain Ressarch Centre (CIMOY, £5A- Institluto Politécnico de Braganga, Campus de Santa Apoldnia. Apartado
1172, 5301-855 Braganca, Portugal.
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Wild edible mushrooms have been used as food and food flavouring material in soups and
sauces for ceniuries, due to their unique and delicate flavour and they have also been
traditionally eaten seasonally by specific groups of people {local people. enthusiasts and
gourmets) providing & source of minerals and vitamins when fresh vegetlables were not
available. Wild edible mushrooms are rich in trace minerals, and have high water, protein, fibre,
and carbohydrate contents, and low fat/energy levels making them an excellent food for use in
low caloric diets’. Our research group has been interested in the nutritional characterization of
wild mushrooms, and in the last years we studied sixteen different mushroom species from the
Northeast of Portugai, one of the European regions with higher wild mushrooms diversityg‘s.
Nevertheless, we intend o go on in the study of this bioclogical matrix, documenting the
nuiritional composition of all these unique species, and making the information available for a
better management and conservalion of this natural resource and related habitats.

In this work, we report the chemical composition of ten different Portuguese wild mushrooms,
with reference to the contents of moisture, proteins, fat, carbohydrate and ash. On the basis of
the samples composition, an estimation of the mushrooms nutritional role was also performed.
Ameng the individual components, falty acid and sugar profiles were obtained by gas
chromatography coupled to a flame ionization detector (GC/FID) and high performance liquid
chromatography coupled to a refraction index detector (HPLC/RID}, respectively. the latler
methodology being then complelely validated. The fatty acid profile was analyzed. after a trans-
esterification procedure, with a DANI model GC 1000 instrument equipped with a split/spiitiess
injector, a flame iorization detector (FID) and a Macherey-Nagel column (30m x 0.32mm H) x
0.25um diy'. The oven temperature program was as follows: the iniial temperature of the
column was 50°C, held for 2min, then a 10°C/min ramp to 240°C and held for 11min. The carrier
gas (hydrogen) flow-rate was 4.0mLfmin {0.61 bar), measured at 50°C, Split injection (1:40) was
carried out at 250°C. For sugars analysis, it was used a solid-liquid extraction procedure and the
chromatographic separation was achieved with & Eurospher 100-5 NH; column {4.8mm x
250mm, 5mm, Knauer) operating at 35°C (7971R Grace oven), using a Knauer Smartliine HPLG
aguipment with Rl detector”. The mobile phase used was acetonitrile/deionized water, 7:3 (viv)
at a fiow rate of 1Tml/min, and the injection volume was 20ut.

The macronutrient profile in general revealed that the wild mushrooms were rich sources of
protein (24.32 to 76.63g/100g) and carbohydrates (10.35 to 55.48g9/100g), and had low amounts
of fat (0.36 to 2.63g/100g). The highest energelic contribution was guaranteed by
Hygrophoropsis auranfiaca, while Hypholoma capnoides gave the lowesl energy contribution.
The analysis of fatty acid composition allowed the quantification of twenty five fatty acids.
Unsaturated fatty acids and, in particular, oleic (C18:1) and linoleic (C18:2) acids, were
predominant (17-61% and 20-54%, respectively). Both linoleic and oleic acids have been
related to decreased risk of cardiovascular disease, contributing io the recommendation of
rmushrooms in the diets of people with high blood cholasterol®. Furthermore, linoleic acid is the
precursor of t-octen-3-of, known as the alcohol of fungi, which is the principal aromalic
compound in most fungi and might contribute 1o mushrooms flavour®.
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In the analysis of free sugars, all the compounds were separated in a pericd of time of 10min;
the method used proved to be precise {CV% ranged between 0.82 and 1.47), reproducible
(CV% ranged from 1.02 to 2.09) and accurate (recovery %) between 91.04% and 92.11%),
Arabinose (1.53 to 7.66g/100g), mannitol {0.28 to 1841g/100g) and trehalose (0.21 to
18.66g/100g) were the most abundant sugars.

Overall, the rich nutritional composition {(high conterts in protein and carbchydrates, low
contents in fai with the precious contribution of unsaturated fatty acids, and absence of trans
fatty acids) makes wild mushrooms very special. This study contributes to the documentation of
the nutritional composition of wild mushrooms, which are highly consumed and appreciated, but
most of the times without a scientific base of support.
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P.36 LIMITATIONS TO THE APPLICATION OF EMMA METHODS TO KINETIC
STUDIES: ACETYLCOLINESTERASE INHIBITION BY PLANT EXTRACTS

Joana Moura, Pedro Fevereiro, Changhe Zhang, Ana Luisa Simpilicio
TOB-UNLARET, Apartado 12, 2781-801 Qeiras, Portugal

Electrophoretically mediated microanalysis (EMMA) presents several advantages in the study of
enzyme activity. The correct evaluation of the kinetic parameters and/or inhibition constants by
this technique is however dependent on the appropriale establishment of the analytical
parameters which may, in scme cases, be limited by the sensitivity of the detector. Moreaver, as
reported by Tang et al.’, the Michaetis-Menten and inhibition constants of acetylcholinesterase
by tacrine, are not always in agreement with the parameters oblained by traditional techniques,
All EMMA methods for enzyme kinetics are based on the assumption that the enzyme and
substrate concentrations inside the capillary are the same as the concentrations in the original
salutions, however this may not be the case namely due to stacking effect or diffusion. By
careful tuning of the assay conditions such as concentrations, injection pressure, voltage and
contact time, it is possible to obiain the same kinetic parameters that are determined with
traditional methods.

In the present work, we optimized a previously published EMMA method' in order to obtain the
some kinetic constants as determined with the spectrophotometric method, however the use of
EMMA for the study of enzyme kinetics of unknown samples may be limited if the mobilities of
the reagents is not known,

Amcng several planis, the ethanolic extract of Hypericum undulatum (St. John's Wort), was
found to exhibit acetylcholinesterase inhibition potential, but interference at the delection
wavelangth prevented the test at higher concentrations by the traditional Elman’s methog?,
Althcugh EMMA has been used several times for screening inhibitors in plant extracts, we found
that there is a risk of false negatives due to differences in the electrophoretic mobility of the
sample components. In this work we report the fow performance of an EMMA method' when
searching for acetylcholinesterase inhibitors in different extracts of in vitro produced cefls of 8.
John's Wort.

6000

2090

s e ] £}

e Cribrobo Hegativo
5000
rtererousnn Y
i w4080 - ——f==5
P4 €
s 2 cooegpees Tacrina 032
D2 8 00 .
i © 3 — =7
[ =
3o gt )
v oa
=
=

1000 e Tacrina 0,24

e 1]

- G

ceagras g

Time[min]

151




&° encontro hacional de cromatografia comunicagbes em paster - P.28

F1 Decrease in the reaction rate (equivalent io the decrease in area of the product) in the presence of
extracts.

As an alternative, we propose an offdine capiliary electrophoresis method which provides
evidence of inhibitory potential of the exiracts, but still avoids interference found when applying
the Elman’s method.
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P.37 ALIMENTARY SUPPLEMENTS: AN OBJECTIVE COMPARISON OF
DIFFERENT BRANDS OF THE SAME PRODUCT

Vanessa Fernandes', Ana Matias’, Catarina Duarte', M. Rosario Bronze'*, Ana Luisa Simplicio®
"FTQB-UNLABET, Apartado 12, 2781901 Qeiras, Portugal
*IMED, FFUL, Av das Forgas Armadas 1648-019, Lisboa, Portugal

With the discovery of new aclive substances in medicinal plants and with the increase in the
demand for natural products, synthetic drugs are sometimes substituted by the ones of
botanical origin, However this may be in the origin of a problem of public health, due 1o reduced
legislation and harmonization of products and procedures.

Therefore, several products reach the market without proper description of their characteristics
and claims as well as without adequate quality, safety and efficacy that are necessary for the
preservation of consumer health.

This work consisted in the comparison of different food supplements derived from the same
plant (Cpuntia ficus indica), that are available in the world-wide market, with different brands
and Trom different producers. Comparisons were based on the chemical composition as well as
on their potential pharmacofogical properties and claims alleged in the package. Phenolic
constittents were auantified in different extracts of the chosen samples, namely flavonoids
which present significant antioxidant capacity. The fiber and phytosterol content were also
determined. These constituents are reported because they have alleged beneficial properties to
the human health, namely: cholesterol-lowering effect, antidiabetic, analgesic, antivlcerogenic
and anti-atherogenic.

i was concluded thal, in fact, there are products in the market that despite having similar
descriptions in the label, present different compositions and concentrations. The doses
recommended for each product are not refated with their relative compositions and there are
probably some differences in the production processes that lead to deglycosilation of phenclic
compounds in some cases but not in others.
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F1. Comparison of ethanolic extracts obtained from different market products from Opuntia ficus indica.
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So, it is extremely necessary to invest in the siandardization and in the definition of quality
ctiteria, composition and efficacy evaluation of dietary supplements, as well as in training of
qualified persons for the rigorous evaluation and application of these regulations and criteria.
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P38  EVALUATION OF ESTERASE ACTIVITY IN SERUM AND IN MAMMAL
CELL EXTRACTS BY ELECTROMEDIATED MICROANALYSIS

Joana Lamego. Joana Mouwra, Ana Luisa Simplicio
ITOB-UNL/ABET, Apartade 12, 2781-9071 Ceiras, Portugal

Electrophoretically mediated microanalysis (EMMA) is a branch of capillary elecirophoresis that
presents several advantages in the study of enzyme activity. The mathodology conjugates the
potential of a separation technigue with the convenience of on-line reaction, thus allowing
simultaneous, unattended reaction and detection. EMMA methods also have the advantages of
the reduced amount of sample needed and avoiding interference by sample components that
might absorb at the same wavelength as the substrate or product,

The method has been frequantly used for inhibition and activity studies of pure enzymes but not
for the study of the activity of biclogical samples and extracts. This work demonstrates that
EMMA can be used and is discriminative for the evaluation of cholinesterase and
carboxylesterase activity in mammal blood and for the evaluation of expression of
carboxylesterase by recombinant technology.

Dog, cat, cow, horse, sheep, rat and human serum were used after dilution in the appropriate
buffer and compared in terms of the ability to hydrolyse common acetylcholinesterase,
butirylcholinesterase and carboxylesterase substrates. The relative metabolic responses for the
different esterases and species were generally consistent with the observations presented in
the literature and obtained with traditional methods.

The method was dose dependent as illustrated in the Figure 1 for conversion of
acetylthiocholine to thiccholine by acetylcholinestrase in horse serum.
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F1 Hydrolysis of acetylcholine by horse serum at different concentrations.
This approach wili allow the establishment on in vivo - in vitro carrelations, for interspecies

metabolic evaiuation, that can subsequently be appiied pre-clinically to the study of metabolism
and bioavailability of ester containing drugs and pollutants.
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An EMMA method was also developed and applied for the determination of carboxylesterase
activity in human cell extracts resulting from recombinant production of human
carpoxylesterase-2 and can be usad for in-process controi.
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P39 DETERMINATION OF VOLATILE COMPOUNDS IN PORTUGUESE FICUS
CARICA L. VARIETIES BY HS-SPME AND GC/MS
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° REQUIMTE/Toxicology Department, Faculty of Pharmacy, Porlo University, R. Anibal Cunha, 164, 4050-047 Porto,
Portugai
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Fig (Ficus carica L.) is a tree belonging to the Moraceas family, one of the first plants cultivated
by humans as a seasonal food. It is an important constituent of the Mediterranean diet.” Volatile
compounds present in fresh and processed fruits affect significantly their flavour and aroma
quality, which is formed by & compiex group of chemical substances.” Volatifes can have
multiple functions in the plant, being involved in species-specific ecological interactions, and
often exert defensive and attractive roles. Additionally. the interest in volatiles from plants is
focused gn their biological petential, which includes anfioxidant, antibacterial and antifungal
activities.

in this work, the volatile compounds profile of two characteristic Portuguese white varieties
{"Pingo de Mel" and “Branca Tradicional”) and three dark ones ("Prefa Tradicional”, “Borrasota
Tradicional” and "Vebera Preta”) was determined by headspace solid phase microextraction
(HS-SPME), combined with gas chromatography/mass spectrometry (GC/MS),

This work permitted the identification of several types of compounds, namely aldehydes,
alcohols, ketones, fatty acids and their esters and terpenocids, among others. All varieties
exhibited a similar volatile profile. Volatile terpenes exist in higher amounts in leaves when
compared with puips and peels.

Many of these compounds have an important biclogical role in human organism and could be
useful in heaith promation.
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P.40 FATTY ACID PROFILE OF 18 POTATO CRISPS COMMERCIALIZED IN
PORTUGAL AND IDENTIFICATION OF THE FAT/OIL USED IN THE
FRYING PROCESS
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Gas chromatography (GC) has been a reference technique o analyss fatty acid (FA) profile in
foods. Nowadays, GC methods with high-quality capillary columns allow sensitive and
reproducible results in FA analyses, as well as the characterization of complex mixtures of
geometric isomers when combined with other chromatographic separations'. The current
concern for fat intake has raised the question of the individual fatty acids impact on health. This
important issue has strengthened the awareness of nutritionists and food manufacturers for the
controt of the FA profite of food products®,

Snack food such as potato crisps are an important example of remarkable industry and
consumer demand for more stable food products with increased shelf life®, The varisty of this
product in the market has greatly increased in the last few years. Nowadays, it is possible to
find in the market, potato crisps in different types of fai, with or without added salt or new
flavours. Potato crisps present a high fat content and most of the fat comes from the fat used in
the frying process. The aim of this study was to determine the FA profile in potato crisps
commercialized in Portugal, and to identify the type of fat/oil used in the frying process and to
compare it with those of different fats and oils.

Methods:

Eighteen samples of potato crisps, acquired in local supermarkets at two different seasons
(December 2008 and March 2009}, were analysed in order to study their profile regarding thirty
six fatty acids. Preparation of fatty acid methy! esters (FAMEs) was achieved by
transesterification using a methanolic solution of potassium hydroxide (KOH). Analyses were
performed in a gas chromatograph (HP 6890 series) equipped with a flame ionisation detector.
A SupelcoTM 2380 capillary column (80m x 0.25mm, 0.2um film thickness) was used with the
following oven ramp: begin at 60°C, hold for tmin, increase to 168°C at 17°C/min, hold for
28min, increase to 235°C at 4°C/min and hold for 15min. The injector and detector temperatures
were 260°C and 290°C, respectively. Identification of chromatographic peaks was carried cut by
comparison of their retention times with appropriate standards of FAMEs (Supelco® 37
Component FAME Mix C4:0 - C24:0).

Results:

Our results show that the brands with more saturated FA were: 7, 12 and 14 (>15 g saturated
FA /100g of sample}; with more monounsaturated FA were 10,15 and 18 {>20g de
monounsaturated FA / 100g of sample); with more polyunsaturated FA were 4-6 and 13 (>15 g
polyunsaturated FA /100g of sampie); and with mors TFA were 5-8, 11,12, 14 and 16 (20.1g of
TFA/ 100g of sample}.

in order to identify the fat/oit used in the frying process, the FA profile in peotate crisps was
analyzed, and compared with the legislation for these fats/oiis™®. The eighteen samples were
divided into three groups according to the major FA. Group 1 {brands 2, 3, 10, 15, 17 and 18)
has C18:1 as the major FA. Brands 2 and 15 have C16:1 lower than G.1% and in the other
brands, C16:1 content is higher than 0.5%. This is in line with the FA profile of olive ¢il and high
oleic acid sunflower oil. In Group 2 {brands 1, 4, 5, 8 and 13), the major FA is C18:2. Therefore,
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the fat/cil used for frying was either sunflower or soybean oil. Comparison between the FA
profile in potato crisps and in the oits lead to the concluston that brands 1, 4 and 5 used
soybean oil and brands 8 and 13 used sunflower oil to fry the potato erisps. The main FA used
to distinguish them was C16:0. In the case of sunfiower oil, C16:C values are in the range of
5.0-7.6% of total FA, whereas in the case of soybean oil, they are in a higher range (8.0 -
13.5%). Group 3 has simitar profiles of C16:0 and C18:1 (brands 7-8, 11, 12, 14 and 16}. The
FA profile is very similar among alt these brands and it corresponds te the profile of palm fat,

Conclusion:

Our results show that in some brands of potato crisps commercialized in Portugal, there is stitl a
high amount of saturated FA. The level of TFA found in the selected potato crisps was always
iower than 1%, which is the TFA intake goai of World Health Crganization.

Food and Drug Administration (FDA) requires that the amount of TFA should be listed on a
separate line under saturated fat in the nutrition label, when the total fat is higher than ¢.5g per
serving. In Portugal, there is still no legistation that regulates TFA content in the label. Because
the worldwide use of hydrogenated oiis is considerable, consumers should be able o find the
jevels of TFA on labels, in order to better select the products containing partially hydrogenated
oils and avoid their possible adverse effects to healih.

From the results, it was possible to identify two brands of polato crisps that were fried in
sunflower off, two in high oleic acid sunflower oil, three in soybean oil, four in clive il and seven
in palm fat. Most of the potato crisps labels do not indicate the type of fat/oil, with the exception
of those fried in high oleic acid sunflower oil and olive oil, which alsc corresponds to the most
axpensive brands.
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P41 EVALUATION OF o TOCOPHERDL STABILITY DURING THE
PROCESSING OF ACTIVE PACKAGING FILMS
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Low density polyethylene (LDPE) is the most widely used food packaging material. In order to
minimize the polymer degradation during processing and storage, antioxidants (AQ} are
frequently included into packaging at tevels of several hundred parts per million {ppm).

The most common AQ are synthetic such as Irganox 1010, frganox 1076 and BHT. However,
some studies have mentioned the possibility of foxicity of some synthetic antioxidants’,
Therefore, nowadays there is an increased interest on replacing synthetic by natural
antioxidants. a-tocopherct was chosen as AO because of its capability to protect polyolefins
during processing oxidation, already reported in the literature and alsc because, being one of
the most effective natural antioxidants toward e.g. polyunsaturated fatly acids, it can be used to
protect packagead foods from oxidation during storage?’.

In the present work, active films with different u-tocopherol contents were prepared through a
two-step pracess. 50g of polymer and w-tocopherol (0.1; 0.5 and 1% w/iw) were fed into a mixer
{HAAKE Rheccord 9000). Rotors’ speed of rotation was set equal to 20rpm and mixing time
was 6min, the melling temperature was 140°C. The mixed malter was afterwards coflecied,
pressed and then, pelfettized. A twin co-rotating screw extruder was used to transform peliets
into & film. The temperature profile from the feeding zone 10 the die was 160 to 150°C. The
extruded film was pressed with a calender into a thin film {150um).

in order to measure the coneentration of a-tocopherol in pellets and of active films, the following
extraction procedure3 was used: 1g of fitm was extracted with 40mL of tetrahydrofuran (THF) for
24nh. Extracts were evaporated to dryness in a rotavapor at 30°C and finally dissolved in
n-heptane 1o a volume of 20mL.

u-tocopherot was determined with a High Performance Liguid Chromatograph {HPLC) with
fluorescence detection. A Lichrosorb™ Si 60 {250x4mm, Sym) column was used at 37°C. The
mobile phase used was {socratic 98:2 n-heptanefisopropanol. The flow rate was 2mb/min and
the injection volume was 10pl. The oblained chromatograms showed a well defined peak of -
tocopherai at 1.8min. Excellent linearity was obtained (r2:0.99985). indicating suitability for
quantification in the range (2.9-10.6pg/ml}.

Results showed that about 50% of w-tocopherol was lost during the whole process {first +
secend step) in the case of 0.5 and 1% loaded film. The 0.1% loaded film lost 50% during the
first step and about 30% during the extrusion. The cbtained data are in accordance with the one
found in the fiterature and they show, as expected. that a great amount of AC is lost during the
processing due to the oxidative degradation of the material.
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P42 COMPARISOM OF DIFFERENT SPME FIBBER COATING FOR
EXTRACTION OF PESTICIDES IN LETTUCE BY HPLC/DAD
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Pesticide is a generic term that identifies a wide spectrum of synthetic compounds with biccide
activity, worldwide used to contrast weeds, fungi and insects with the scope of increasing
productivity in agricuiture.

Multiresidue method development for pesticides anatyses is difficult, due to the fact that
compounds of different polarities, solubility's, volatilites and pKa values have to be
simultaneously extracted and analysed.

Solid-phase microextraction (SPME) is a very successful sample concentration technique that
has been targely employed for the extraction of many types of volatite and semivolatile organic
compounds mainly from environmental, biclogical and food sample matrices. The main SPME
features include simplicity, high sensitivity, reliability, portabbity and easy of automation. It
represents an envircnmentally friendly alternative to traditional sample preparation technigues
since it eliminates the use of undesirable organic solvents. In SPME, a small piece of fused
gilica is coated with a thin film of polymeric phase (e.g. poly{dimethylsiloxane) (PDMS),
polyacrylate) or dispersions of solid adsorbents in polymers {e.g. PDMS/divinylbenzene
(PDMS/DVB), PDMS/Carboxen). This fitm has the ability to both sorb and concentrate the
organic analyte®, Sofid-phase microextraction coupied with HMPLC techniques is gaining
increased applicability®.

In order to study the application of SPME/MPLC/DAD to the analysis of pesticides in lettuces, a
group of 11 allowed pesticides (ed. Acetamiprid, Azoxysirobin, Cyprodinil, Fenhexamid,
Fludioxonil, Folpet, iprodione, Metalaxyl, Pirimicarb, Phosmet and Tolyfluanid) has been
selected. The aim of this work was o study four different fibber coating for extraction of selected
pesticides.

The fibber coatings assayed in this work were: POMS (100mm), PDMS/divinylbenzene
(POMS/DVB, 80mmy), carhowax/templated resin (CW/TPR, 50mmj, and poivacrylate (PA,
8ommy).

CW/TPR fibber presented the best extraction performance for most of the pesticides.
Acetamiprid, Metalaxyl and Pirimicarb showed the lowest peak areas and in some cases (at
least under the selected preliminary conditions) some of them could not even be extracted.
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Almond tree (Prunus dulcis), is the most important nut tree produced in the world, especially in
the Mediterranean region, from which about 28% of the world production is obtained. In
Portugal, almond is a traditional crop. mainly spread through Algarve, Baixo Alentejo and “Terra
Quente Transmontana”, with 24522 crops spread trough 3653Cha’.

In this work, we selected commercial [Ferraduel (FRD), Ferragnes {FRG). Ferrastar {FRS),
Gloriefte {GLT) and Marcona (MRC)] and regional [Casanova (CN), Duro iMaiiano (D),
Pegarinfios one seeded (P18), Pegarinhos two seeded (P28) and Refege (RFG)] cuitivars,
produced in Tras-os-Montes region, to be screened in what concerns o their sugars
compaositicn.

Carbohydrates are relevant components in almond, especially starch, which is followed by
sucrose. They are known as the most important parameter in the assessment of fruit quality,
ance sugar content and composition can be lowered or modified by several conditions, like
storage temperature, relative humidity, harvest time. oxygen level or packagingz. Together with
sucrose, gluccse, fructose and raffinose are present in significant amounts and may contribute
for cultivar characterization.

free sugars profiles were determined by high performance ligquid chromatography coupled to a
refraction index detector (HPLC-Ri}. The HPLC equipment consisted of an integrated system
with a Smartline pump 1000, a degasser system Smartline manager 5000, a Smartline 2300 RI
detector (Knauer, Germany}, and an AS-2057 auto-sampler (Jasco, Japan). Data were
analysed using Clarity 2.4 Software {DataApex). The chromatographic separation was achieved
with an Eurcspher 100-5 NH; column {4.86x250mm, 5mm, Knauer} cperating at 35°C (7971R
Grace oven). The mobile phase used was acetonitrile/deionized water, 7:3 (v/v) at a flow rate of
imb/min, and the injection volume was 20y, The compounds were identified by
chromatographic comparisons with authentic standards. The results are expressed in g/100g of
dried weight, calculated by internal normalization of the chromatographic peak area. Sugar
identification was made by comparing the relative retention times of sample peaks with
standards.

The linearity and sensitivity of the HPLC analysis was determined and the method was
validated by the instrumental precision, repeatability and accuracy, using the fruits of Ferraduel
cultivar.

Sucrose (Figure 1) was always the main sugar (11.4620.14 in Marcona to 22.23+0.59 in
Ferragnes g/00g of dried weight). Raffinose was the second major sugar {0.7120.05 in
Ferraduel to 2.11£0.29 in Duro ltafiano), followed by gluccse (0.42+0.12 in Pegarinhos two
seeded to 1.47+0.19 in Ferragnes) and frucioss {0.11+0.02 in Pegarinhos two seeded 1o
0.58+0.05 in Gloriette).
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The obtained results highlight sugar composition as a useful discrimination factor among
different cultivars, making them possible to be used in authenticity studies. which are an
important feature in fruits with such elevated econamical importance due to their numercus
applications. Sugars profile, and especially sucrose, may also be used as an indicator of
atmond quality, due to the already brought up importance of this parameter in the assessment
of fruit guality.
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P44  COMPREHENSIVE TWO-DIMENSIONAL GAS CHROMATOGRAPHY
TIME-OF-FLIGHT MASS SPECTROMETRY ANALYSIS OF VOLATILE
COMPOUNDS FROM MARINE SALT
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* Departamento de Quimica, Universidade de Avelro, 3810-183 Aveiro
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Marine salt is a natural product that is obtained in salipans. Saltpans are man-made systems
where the salt is produced by the evaporation of seawater due to the combined effect of wind
and sunlight. Nowadays, there is a growing concern for protection and re-examining the value of
saltpans that should be intrinsically associated to the guafity of the marine salt. This can be
evaluated by the physico-chemical properties of marine salt. In a previous study, a headspace
solid-phase microextraction method combined with gas chromatography—guadrupole mass
spectrometry  (HS-SPME/GC—qMS} methodology was developed to study the volatile
composition of marine salt'. In spite of the useful data extracted from the one-dimensional
chrematographic separation processes, the complexity of the volatite composition of marine salt
exceeds the capacity of one single separation system, and the observed chromatographic co-
elution limited reliable M3 identification. This suggests that if a more powerful separation
technique is used, a betier characterization of the marine salt volatile compounds can be
obtained. In addition, the presence in marine salt of compounds in trace amounts alsc supports
the use of a more sensitive technigue. Thus, the aim of this work was to perform the analysis of
volatile comgposition of marine salt by headspace solid-phase microextraction (HS-SPME) using
comprehensive two-dimensional gas chromatography lime-of-flight mass spectromelry
(GC<GC/TOFMS) methodology.

Samples from two saltpans of Aveiro, in Poriugal, with distinct focations, produced in three
different  vears (2004, 2005, and 2007} were analysed. A 50/30pm
divinylbenzene/carboxen/polydimethylsiloxane SPME coating fibre was used. The volatiles
present in the headspace of the solid salt samples (crystals) were extracted overnight at 60°C
prior 16 injection in the GCxGC/TOFMS. One hundred and fifty volatile and semi-volatile organic
compounds were identified, distributed over the chemical groups of alcohols, aldehydes,
aromatic compounds, esters, furans, haloalkanes, hydrecarbens, ketones, monoterpenoids, Cys
nerisoprenoids, and sesquiterpenoids. Furans and halcalkanes were identified for the first time
in marine salt. The use of GCxGC/TOFMS enabled the separation and identification of a higher
number of volatiie compounds than when the volalile compounds were analysed by gas
chromatograghy-quadrupcie mass spectrometry (GCﬂMS)I. This work also indicates that the
aging of the salt accompanies the loss of volatile compounds and confirms the impertance of
the saltpan environment in the volatile composition of marine sait.
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P45  APPLICATION OF AMIND ACIDS LIGANDS AS A NEW
CHROMATOGRAPHIC STRATEGY FOR hSCOMT ISOLATION

Costa SR’ Bonifacio MJ?, Queiroz JA', Passarinha LA’
L CICS - Centio de Bwestigagio em Ciénclas da Saude, 6200-505 Covilha, Portugal
“BlAL - Depariamento de Investigacio e Desenvalvimento, 4745-457 Sa0 Mamede do Coronade, Portugal

Catechol-O-methylitransferase (COMT; EC2.1.1.6) play an important role in the metabofism and
inactivation of biologicaily active and toxic catechols, since catalyzes the transfer of a methyi
group from the donor s-adenosyl-L-methionine to a catechol substrate in the presence of
magnasium cation. Nowadays, this enzyme has been a relevant focus of research, due to the
normal brain function, especiaily in the reguiation of both the dopaminergic and noradrenergic
neurotransmitter systems. which has a close relationship with a variety of mentat disorders,
such a Parkinson's diseases., As a resull, while the deveiopment of pharmaceutical human
Soluble COMT (hSCOMT) triais for a rational drug design depends on the availability of high
pusified samples, mare suitable purification strategies’ must be develop and emerge in order to
satisfy the requirements of pharmaceutical industry.

The diversity of biomolecules presents in hSCOMT recombinant extracts from Escherichia coli,
with structural and chemical similarities, are the foremost challenge in order to establish novel
and suitable laboratory purification protocoisz‘ So, the aim of this study was to deveiop a
selective purification of hSCOMT, using distinct pseudoaffinity supports with amino acid as
immobilizad ligands. This strategy could be particularly promising while combines a natural
biological interaction, improving the selectivity's conto the support and purity achieved in the
target protein fractions maintaining the desirabte kinetic properties.

In particular, using L-histidine, L-arginine, L-glutamine, L-aspartate and L-eucine as amino
acids immohilized figands, a variety of hSCOMT adsorption and elution methods has been
tested and developed, incorporating more than one mode of adsorption, commonly based on
hydrophobic and ionic interactions. Particularly. the majority of the group tested, excluding
arginine, allowed a total retention of hSCOMT at higher salt concentrations above 1M of
ammonium sulphate. Only the arginine ligand aliows the binding of the target protein without
sait in the mobile phase. Also, additional studies by non-specific desorption profiles based on
pH manipulation will be presented since previous stability trials showed that hSCOMT maintains
its activity over pH ranges from 3 1o 8.
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P46  AGEING OF MADDER DYE IN WOOL — AN LC-MS STUDY
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Natural dyes and dyeing are as old as textiles themselves. Man has always been fascinated by
cofour; the art of dyeing has a long past and many of the natural dyes still in use nowadays go
wack into pre-history'®. Red plant dyes can be obtained from the roots of different species of the
Rubiaceae family which include madder (Rubia tinctoria I_.)S. Alizarin and purpurin are the main
chromophores of madder and both present an anthraguinone ring systems. Different dye-
mordant combinations can prodiuce a wide array of colours. However, when exposed to light
these colours easily fade or change. Understanding how these processes occur is of extreme
importance in the field of textite conservation.

Madder was used in this work to dye woal mordanted with different amounts of copper,
aluminium and iron salls, Two different dyeing methods were aiso used. Differences in colour
hues were measured by colorimetry. To simulate natural ageing, fibres were subjected o
artificial light ageing in a solar box. Samples were collected at different time intervals and colour
parameters were measured by colorimetry. Mordant ion quantification was done after fibre acid
digestion by ICP-AES and AEE. After dye extraction from the wool samples, LC-ESI-MS was
used to evaluate the chromophore variation throughout the ageing process.

It was found that the chemical nature of the mordant ion, its concentration and the dyeing
process has a strong impact on the wool final hue. Stronger and brighter colours were obtained
using alum as mordant.

The amount of metal ions in the wocol samples is very small when compared to the metal ion
available in the dyeing bath, and increasing mordent concentration in the dyeing bath leads to a
asmall increase in the fibre metai ions contents.

Chromophare degradation was found to be faster in the beginning of the light exposure.
Degradation rates for the alizarin and purpurin are not the same and, in general, alizarin
degrades faster than purpurin, which is probably the reason why the wool colour not only fade
but change hue when exposed to light.

The chemical nature of the mordant also influences the photodegradation of the madder
chromoghores. Aluminium was found to promote degradation, a finding particutarly important for
textite conservation due the historical significance of alum as mordant.
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P.47 RADIATION EXPOSURE: DETERMINATION OF 8-HYDROXY-2-
DEOXYGUANOSINE (BOHDG) IN AIRLINE PILOTS BY GC/MB-8IM AFTER
SOLID-PHASE EXTRACTION
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lonizing radiation, is a type of radiation that contains enough energy 1o displace electrons and
break chemical bonds, being abie to remove, at least, one electren from an atom or molecule,
creating radical species such as Reactive Oxygen Species (ROS). ROS can be divided in
radical (e.g. superoxide, hydroxy! or peroxyl) and non-radical (e.g. hydrogen peroxide, ozone or
singiet oxygen). At higher concenirations these species will promote damage 1o celiuar
structures by cxidizing lipids, reducing sugars and amino acids or causing a large number of
purine and pyrimidine modifications’™. In humans, the major concerr: focuses the occupational
exposure fo this radiation. This is particular relevant when one consider that airline pilots or
radiclogists are considerably exposed to this type of radiation. Extreme exposure conditions can
lead to severe damage in cellular structures {DNA, proteins and others) and, therefore, (o
dliseases such as cancer.

The urinary level of 8-hydroxy-2-deoxyguanosine (80OHdG} is regarded as an important
biomarker of endogenous oxidative damage to DNA and its precursors. In this preliminary study
a simple method was applied” in order to measure the urinary level of 80HdG in airline pilot's
population. The resuits obtained for the volunteers were normalized considering the creatinine
concentration. The pitot's population were compared with a control popuiation living near the
sea level. After SPE the samples were analysed as BSTFA derivatives by GC/MS-SIM. LCD
and LOQ were 82 and 272pph respectively. This preliminary resuits show that the pilot's
population present slightly higher 80OHdG levets then the control population.
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P.48 THE IMPLEMENTATION OF A CLASSIFICATION METHODOLOGY FOR
AGED MADEIRA WINE BASED ON VOLATILE PROFILE
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The present werk aims 1o deepen our understanding of relevant phenomena occurring during
“Malmsey” Madeira wine ageing in casks, in order to characterize how its aroma composition
evolves during ageing, and to develop a classification framework for predicting its age.

Among all sets of variables that could be considerad to address this subject, aroma compasition
was chosen for our study, as it provides a rich source of information which can be easily
characterized and is widely recognized as a major contributor to the overall perception of wine
features'. Consequertly, the screening of volatile compounds was carried out using the solid
phase extraction method proposed by Lopez et af % The great enrichment of the aromatic
compounds in the extract, achieved while using a small quantity of organic solvent, the
possibility of selecting the most adequate so'id phase according to the analytes under study and
the ability to extract several samples simuitane0usiy3’4, do consubstantiate our choice to
evaluate the screening of wine aroma prior to chromatography analysis in this study.

A large amount of data was achieved through GC-MS analysis on wine samples covering an
extended ageing period of twenty years. A total of 128 volatile compounds for the set of 26
samples analyzed were identified and quantified refative to an internal standard. Under this
regard, it is a far from trivial to simultaneously address the following goals: to identify wine
ageing trends, to find the natural ‘tracers’ of ageing and to establish classification
methodologies for aged wine task. In this context, Chemometrics arises as a natural framework,
an indispensable teol 1o process and to analyze the large velume of data. Therefore, statistical
ieature extraction methodologies and classification technigues were applied in order to taking
advartage of the maximum amount of information available.

The major outcomes achieved with this study reveal interesting ageing trends and information
concerning which chemical compounds are contributing 1o them. Furthermore, according to
volatile information, a quite remarkable classification methodology can indeed be achieved for
predicting wine age.

References

' p. Polaskova, J. Herszage, S. Ebeler, Chem. Soc. Rev., 37 (2008) 2478-2489.

2 R. Lopez, M. Aznar, J. Cacho, V. Ferreira, J. Chromatogr. A, 966 (2002} 167-177-214.

% Campo, V. Ferrelra, A. Escudero, J.C. Marques, J. Cacho, Anal. Chim. Acta, 563 (2006) 180-3187.
* 7. Pifeiro. M. Palma, C.G. Barroso, Anal. Chim. Acta, 513 (2004} 209.

175




&° encoentro nacional de cromatografia comunicacdes em poster — P.49

P49 SPME APPLIED TO THE ASSESSMENT OF PAH LEVELS IN PINE TREES
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Since its introdugtion by Dr. Janusz Pawliszyn and his co-workers in the early 1990s', SPME
has been firmly established as a valid alternative to traditional exiraction methods. Its
application is reported in many studies of sampling and analysis of environmental samples, food
and pharmaceuticals and & considerable number of review articles have also been published on
the subject® and references therein.

It has been used to extract a wide range of compounds, with particular incidence given to
priority poliutants. For instance. polycyclic aromatic hydrocarbons (PAHS) were extracted using
this technique from waters, soils, sediments, air. vegetable oils or human samples like blood
serum or urine”. Nevertheless, to our knowledge. SPME was never applied in the biomonitoring
of PAHs by vegetation matrices.

Even so, plant species have been used as natural monitor of contaminants since the 1960s*,
But the same matrix properties which alfow the capture of such contaminants may also bring
difficulties when it comes to the preparation of samples for muttiresidue extraction and clean-up.
QOur purpose is to study a new alternative, applied to two materials of different characteristics
samgled from pine trees: needles and bark.

Microwave-assisted SPME followed by GC-MS quantification was tested and validated for the
determination of the 16 EPA polycyclic aromatic hydrocarbons (PAHs) on samples from the two
main ping species in Portugal: Pinus pinea L. and Pinus pinaster All. A subsequent sampling of
naturally contaminated samples in focations of different environmental stresses in Portugal was
performed to answer the following questions: Do bark and needles have the same entrapment
ability towards PAHs? Is it possible fo establish differences between both pine species? Are
there important differences on the contamination levels according to the sampling location?
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P.5C CHARACTERIZATICN OF VOLATILE COMPOSITION OF PORT WINE -
DEVELOPING OF AN ANALYTICAL METHCDOLOGY
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4169-007 Porto, Portugal

In recent years ihere is a growing trend in the study of the volatile fraction, because these
compounds contribute to the consumer perception of guality, determining the acceptance or
rejection of many products. Often called “off-lavours™ imply microbial contamination which
makes it the target of food security1. Analysis of volatile compounds typically inciudes two steps:
i) extraction, where the compounds are removed from the sample matrix and isotation of non-
volatile, and i) separation and identification by chromatographic methods® (usually by gas
chromatography coupled to mass specirometry —GC/MS). The main objective of this work is to
characterize the composition of the volatile profife of Port Wine.

The volatile compounds represent various chemical groups, some of which are reactive and
present in low concenirations®, and are present in very complex matrices, such as wine', They
will also have different characteristics: polarity. volatilily, contributing to the challenges
associaled with analytical measurements of these compounds, with the limited specificity of
detection systems1'3‘4‘ The impact of each compenent in the aroma of the wine depends on the
specific properties of the wine”® because in another wine may be different, resulting in an “off-
flavour”. The difficulties encountered in guatitative and quantitative analysis are based on these
characteristics. Gonzalez® argues that the complexity of the aroma of a wine is in line with its
chemicat complexity being the result of interactions between many chemical components with
odor.

The extraction of volatile compounds can be made using different methodclogies: processes of
distittation, liquid-liquid extraction, solid-phase extraction (SPE), solid phase microextraction
{SPME), among others. The methodclogy of this study has as innovation the appiication in the
matrix of Port Wine of the aralytical technique of vacuum distillation in conjunction with others.
Extracts enriched in the volatile fraction are analyzed by chromatography in order 1o obtain their
structural characterization. This work was carried out as follows: after the vacuum distiliation, a
passage by a column of SPE and subsequent concentration in a Danish Kuderna. For analysis
of the extracl obtained and ils volatile component GC/MS was applied. We compare the
chromatographic profiles of samples as well as identifying some of the compounds of this type
of wine (using the digital library — NIST98). After the vacuum distillation was applied SPME
foliowed by GC/MS in order to perform the same type of analysis. Moreover, the sample was
subjected to a steam distillation, passed through a SPE column and after elution was subjected
to analysis by high performance tiquid chromatography with diode-array detectar (HPLC-DAD)
in reverse phase.

The sample obtained during the vacuum distilation and the sample obtained after the
concentration process in the Danish Kuderna were analyzed by HPLC-DAD either by normal
phase or reverse phase and compared with a sample of wine after liquid-iquid extraction with
dichloromethansg. For reasens of polarity and hydrophobicity is in the reverse phase where we
get results, but less prominent, but noted that this technigque is not the most desirable itself for
the determination of aromatic compounds {often used in the fractionation of samples). In an
attempt to try to identify these compounds by liquid chromatography (LC) used electrospray
icnization (ESI) with mass spectrometry (LC/ESI-MS),

Regarding the techniques used it can be said that applying SPME after a vacuum distiltation is a
more apgropriate method (under these conditions although it is necessary to optimize certain
parameters) than doing a vacuum distillation and then SPE and further concentration. The first
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method raises a few questions: the study of the influence of ethanol during the vacuum
distillation and the condition of SPE tube pack {with or without the use of water). The chemical
compounds found befang to different chemical families: ranging from esters 1o alcohols, acids
and terpenes (norisoprencids). Few phenolic compeounds are detected and there are no sulfur
compounds to be found,
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P51  DEVELOPMENT OF A COMPLETE FACTORIAL DESIGN TO ASSESS
ALLERGIC RESPIRATORY DISEASES METABOLOMIC PATTERNS BY A
SOLID-PHASE MICROEXTRACTION GAS CHROMATOGRAPHY-MASS
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Solid-phase microextraction {SPME) has been introduced in the 19908 as a new sample
preparation approach, which many offers advantages inciuding simplicity, speed, and is a
scivent free extraction, that presents good linearity and high sensitivity. Over the years, SPME
has been widely applied in the characterization of biological matrices (blood, urine, plasma,
saliva and hair) for the discovery of biomarkers or biomarker patterns of human diseases, which
can aflow a further understanding and characterization of such diseases. More recently, there
has been an increased interest in the analysis of disease-related volatile organic compounds in
exhaled breath with over 200 compounds being identified. The analysis and characterization of
exhaled breath is a recent approach with potential to provide valuable information about
raspiratory and systemic diseases leading to a deeper knowledge of the human health status.
Allergic respiratory diseases {ARDs) represent an important public health issue with a significant
growth over the years. ARDs affect individuals of all ages from infancy to seniors. Particular
attention was devoted o the paediatric popufation as respiratory diseases represent the major
cause of illness in children of developed countries. ARDs are also asscciated with high direct
and indirect health costs, especially related with diagnosis and treatment.

The lack of a prominent study by HS-SPME led us to develop an experimental design o assess
ARDs metabolomic patterns by SPME combined with gas chromatography guadrupole mass
spectrometry (SPME/GC-gMS) methodology. To fulfil these objectives three important SPME
experimental parameters that influence the extraction efficiency, namely extraction temperature
and time, and coating fibre were considered in this study. Ditferent biologically relevant
standards pertaining to different chemical families {hydrocarbons, aldehydes, ketones, aromatic
and aliphatic alcohols) were selected to yield the experimental design. !t was selected the
conditions that promoted the higher extraction efficiency, corresponding to the higher GC peak
areas and number of analytes: DVB/CAR/PDMS coating fibre, and 22°C and 60 minules as the
temperature and time of extraction, respectively. The developed methodology was then applied
to the analysis of children exhaled breath with ARDs (30} and healthy children (15}, alfowing to
identified up to 44 compounds distributed over the chemical families of aliphatic alkanes,
aromatic compounds, carbonyl compounds, and alcohols among others. PLS-DA was applied to
the GC chromatographic raw areas in order o establish a preliminary classification medel and
assess the relationships between the compounds and the children understudy. Figure 1 shows
the PLS-DA scores scatter plot (LV1xLV2) of the volatiles chromatographic areas identified in
exhaled breath of children with ARDs and healthy children. The classification model was
assessed by interval cross-validation (7 blocks) given a mode! with 4 LVs with a classification
rate of 91%. This work will show the compounds that promote the observed discrimination by
the analysis of the corresponding loadings weights. One will show that a small number of
compounds are responsible for the difference between ARDs and healthy subjects, which may
facilitate the analysis of such an important subject.
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P52 ISOFLAVONAS EM CAFE: VALIDACAO E APLICAGCAO DE UMA
METODOLOGIA ANALITICA
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Diversos estudos tém associado a ingestdo de isoflavonas a alguns efeitos benéficos na saide,
nomeadamente, accdo hipocolesterolémica, anticarcinogénica, antiosteopordtica e alivio da
sintomatologia menopausica. Estes compostos possuem uma  estrutura guimica muito
semelhante a do 17R-estradiol e actividade estrogénica fraca'. A soja e 0s seus derivados séo
canhecidos come as principais fontes de ingestao de isoflavonas®. No entanto, & importante
avaliar também os teores destes compostos em cutros alimentes, essencialmente naqueles
que sdo parte integrante de dietas Ocidentais, nas quais a soja é ainda pouco ufifizada.

Este trabalho teve como objectivo desenvolver e validar uma metodologia analitica simples
para a quantificagio de daidzeina, genisteina e formononetina em café (em grao e em bebiday,
por HPLC/DAD. Para cbtengdc dos compostos na sua forma livre, foram testados vérios
processos de hidrolise (Acida e enzimatica) e ¢ mélodo mais eficiente (em termos de
recuperaglo, resolugio cromatografica e édreas de pico relativas) foi optimizade para as
diferentes amostras. A metodologia final propesta baseia-se numa hidrdlise acida, na presenca
de metanol, BRT (antioxidanie) e 2-metoxiflavona como padrdo internc. Obtiveram-se
slevados coeficientes de correlagdo (1>0,999), boas precisbes intra- e interday (<7%),
recuperagdes na ordem dos 95+1% e limites de quantificacdo entre 14 e 25ng/ml..

O método foi aplicado a 2 amostras de café ardbica, 2 de café robusta (ambas com torra
média) e 2 misturas comerciais {arébica e robusta). Foi avaliada também a extractabilidade dos
compostos para a bebida (cafés expresso - 8.5¢/30mL.), preparados a partir de cada amostra.
Os cafés robusta apresentaram teores de isofiavonas totais (89ug/g) significativamente
superiotes {p<0,05] aos de café ardbica (23pg/y), diferenca que se deve essencialmente &
formononetina. As misturas comerciais (ardbica + robusta) apresentaram tecres intermédios
(50pg/g). Nos calfés expresso (30mL) os teores de isoflavonas totais variaram entre 46ug
{100% arabica) e 238pg (100% robusta). O grau de extracgdo dos compostos para a bebida
“expressc” randou s 30-50%.
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The presence of contaminants in foodstuffs is a matter of growing scientific and public concern
worldwide, due 1o the adverse effects of these toxicants in human health and environment .
Pesticides have been widely used in agriculture to control pests, weeds or plant diseases. Their
use results in economic benefits related to production and postharvest storage. However many
peslicides can make their way into food after application and subsequently be available for
human consumption. Although most of the chlorinated pesticides {OCPs) have been banned
decades ago. they can still be found in the environment due to their lipophilicity and their
resistance to metabolism processes. Hence, environmental exposure of living organisms to
these compounds resulls in their accumulation and persistence in fat tissues® To protect
consurners and to promote trade, legal limits (Maximum Residue Levels or MALs) have been
astablished for residues of pesticides on products of plant and animal origina.

Milk-producing animals, such as cows, may accumuiate residues of these pesticides through
carry over processas from contaminated feed, grass/hay, water, tap layer soil and inhaled air.
As a result, several residues of OCPs as well as compounds from other pesticide classes can
e detected in sovine milk samples’ %

To achieve effective extractions of pesticides from miltk samples, several sample preparation
methods have been developed aiming at the guantification of residues in milk. One such
method is dispersive solig-phase extracton (DSPE), which is a relatively new method belonging
to the quick, eagy, effective, rugged, and safe (QUEChERS) methods. QUEChERSs are based on
liquid-liquid partitioning with acetonilrile foliowed by a clean-up step with DSPE" .

The main purpose of this siudy was to assess the use of DSPE-GC/ECD for the analysis of
selected pesticides in commercial bovine milk samples. The pesticides invesiigated were:
azinphos-methyt, chlortenvinphos, chlorpyrifos, chiorpyrifos-methyl, deliamethrin.  diazinon,
dimethoate, endosulfan |, endosulfan I, endosulfan suiphate. ethion, folpet, malathion,
methidathion and thiobencarb. These were selected due to their relevance in mitk pesticide
resicdue analysis.

Sample preparation and extraction of pesticide residuss was based on the QUEChERSs protocol
applied by Lehotay® on a more diverse type of samples and for a different set of target
pesticides. The temperature program for the GC/ECD was based on that by Cunha®. Pesticide
standard working solutions of 20mg/L. and 100mg/L were prepared in methano! and used o
create composite mixture solutions of concentrations in the range of 0.1-6 mg/L from which
calibration curves were obtained. Commercial milk samples were spiked at levels of
approximately 50 and 500ng/g. Acceptable recoveries were oblained for most of the
compounds.
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P54  USING RADIELLO™ SAMPLERS TO MEASURE BTEX IN INDOOR AIR
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There is a growing public awareness regarding the health risks associated with poor indoor air
guality in the home and in the workplaceﬂ. Personal inhalation of volatile organic compounds
(VOCs) has been shown o be dominated by indoor source contributions since individuals
spend most time indoor where concentrations are usually typically higher than outdoors®,
Among VOCs, BTEX (benzene, toluene, ethylbenzene and xylenes) are particularly abundant in
the indoor environments, and their sources include tobacco smoke, construction materials
emissions and fuel burning. Benzene is one of the most dangerous poliutants and its
concentration in indoor air is regulated by European legislation®,

In this work, an analytical methodology involving the use of Radielfo™ passive samplers® was
established for quantifying BTEX in indoor air. Several locations were chosen for sampling and
included three residential homes (one with an attached garage and another with a fireplace) and
two commercial locations (a coffee house and a tire garage).

RAD130 samplers are made of activated charcoal and were left in contact with the indoor air for
a period of seven days as suggested by the manufacturer. After the sampling period, the
cartridges were extracted with carbon disulfide and the sclution analyzed by GC/MS in the SiM
made, using two quantifying tons for each analyte. The limits of quantification {L.OQs) of the
analytical method ranged from 0.11mg.L'1 for the p-xylene to 4.88mg,L'1 for toluene.

Results obtained showed that benzene was measured in most of the locations at concentrations
nigher than Spg.m™, the maximum value recommend by the European legislation”. Fireplaces
and garages were found to be important sources of BTEX pollutants inside the residentiat
areas. Pollution was higher in the immediate vicinity of the pollutants sources and tend to
diminish as the air sampling place was moved away from them. The highest amount of
polfutants was measured inside the garage of one of the residential homes: 133.33 ,ugm'3 of
benzene; 53(5.'.75:‘lug.m's of toluene; ‘134.19,ugm'3 of ethylbenzene; 146.63yg,m'3 of p-xylene;
271.23ug.m° of m-xytene and 162.78ug.m” of o-xylene.
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The accumulation of volatile phenols in wine has been a cause of great concern in modermn
enclogy, being considered, nowadays, a key paintin the control of wine quality. Vinylphenols (4-
vinylphenol (4VP) and 4 vinylguaiacol (4VG)) and ethylphenols (4-ethyiphenol (4EP), 4-
chtylguaiaco! (4EG) and 4-ethyicathecol (4EC)) may be produced in wine, in a sequence
pathway, due to microbial activity, imparting undesirable ocdours and flavours

A number of microbial species have been reported as being able to decarboxylate
hydroxycinnamic acids, such as ferulic, p-coumaric and caffeic acids. The products of these
decarboxylations are ethylphenois thal give rise 1o strong smoky and aromatic odours and
flavours and are regarded as the source of phenolic "off-lavours” in several wines.,

This work describes a sampie preparation method based on liquid-liquid extraction (LLE} with
diethy! ether:pentane (f:1 v/iv} and a GC chromatographic method to measure these
compounds in red wine samples. The chromatographic conditions were: a RTX-Wax column
from Resteck {80m x 0,25mm x 0,25um), injection 1ul in splittess mode at 230°C, split vent of
2min, helium at 1,4ml/min and a flame tonization detector at 250°C. Oven was at 100°C, raised
10 220°C at 10°C/min, to 246°C at 3°C/min {7min).

The recovery of the exiraction procedure was assessed: 84% for 4-vinylguaiacol, 106% for 4-
ethyiphenol, 102% for 4-ethylguaiacol and 111% for 4-sthylcathecol.

Cafibration parameters and LOD and LCQ of each compound were also determined:

: ) 2 LOD | LOQ
Compound ‘ Equation A (L) | (mgrL)
4-VG lv=0,489x + 0,0503 [0,9998 0,29 10,83
4-EP ly = 1,1036x + 0.0959 |1 0,27 1068
4-EG y=0,7163x + 00937 10,9998 040 1,13
4-EC 'y =0,2536x - 0,03 09997 009 038

We tested this methodology in synthetic wine samples and in red wine sampies.

Several red wings were analized and we found mainly 4-ethylphenolin them. In one red wine it
was possible 1o quantified 4-ethylphenct, 4-ethylguaiacol and 4-ethylcatechol, We found no
vinyiphenaols in the wines analyzed.
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A reliable method for the determination of total vitamin C must be able to resolve ascorbic acid
(AA) and the epimeric isoascorbic acid (lAA), and determine simultanecusly AA and
dehydroascorbic acid (DHA). AA and JAA are polar molecules with a low retention time in
conventional reversed phase systems, and hence of difficult resolution. Hydrophilic interaction
chromatography using a TSK gel Amide 80 with isocratic elution with a 0.1% TFA aqueous
mabite phase was successful in reselving the two epimers. The column was compatible with
injections of high concentrations of metaphosphoric acid, Tris(2-carboxyethyl}-phosphine and
EDTA without drift of baseline and retention time. Tolal AA and 1AA were extracted, stabilized
and reduced in one step at 40°C, using 5% m-phosphoric acid, 2mM of EDTA and 2mM of
Tris(2-carboxyethyl}-phosphine as reducing agent. This simpie, fast and robust HILIC-DAD
method was applied for the analysis of food products namely fruit juices, chestnut and ham and
pharmaceutical and muitivitamin tablets. Method validation was performed on the food products
including parameters of precision, accuracy, linearity, lmit of detection and limit of
quantification. The absence of malrix interferences was assessed by the standard addition
method and Youden calibration. The method was fast, accurate and precise with a LOQi, of
1.5mg/l. and LOQua of 3.7mg/l. The simple experimental procedure, completed in 1h, the
possibility of using IAA as an internal standard, and low probability of artifacts are the major
advantages of the proposed method for the routine determination of these compounds in a large
number of samples.
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P.57 DETERMINATION OF ALIPHATIC AMINES AND AMMONIA IN WINES BY
HPLC-UV USING A GAS-DIFFUSION EXTRACTION MODULE FDR
SAMPLE PREPARATION
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Requimie. Fasuidade de Cléncias da Universidads do Porto, Rua do Campo Alegre. n.® 687, 4168-007 Porto, Portugal

In this work, an innovalive gas-diffusion extraction module was applied for the HPLC-UV
analysis of aliphatic amines and ammonia in wines.

The extraction module consists of a Teflon moduie of our own design with a microporous
hydrophobic membrane (PTFE) at its bottom that avoids the diffusion of the aqueous solvent,
but allows the mass transter of volatile compounds.

The determination of ammonia and aliphatic amines by HPLG-UV is achieved through a
reaction of derivatization with phenyl isothiocyanate (PITC), producing phenylthioureia
derivatives'. Tysically, the module was immersed in 25mL of the sample at a sefected
temperature; a solution of PITC (1%%) in acetonitrile with 0.1M carbonate buffer (1:5) was placed
inside the module. At the end of the exiraction time, the acceplor sclution, containing the
derivatized amines, is collected and injected in the HPLC system.

Several parameters with influence in the extraction process were studied. such as: temperature,
time of extraction, type of acceptor soiution, type of membrane, and others.

The results obtained demonstrated that the proposed method has a good precision {RSD<4%)
and a broad linear range for the concentrations tested of the three aliphatic amines
{methylamine, dimethylamine and ethylamine) and ammonia.
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P.58 COMPARACAO DAS TECNICAS DE TOFMS E DE SIMPLES
QUADRUPOLO ACOPLADAS A CROMATOGRAFIA GASOSA NA
iDENTIFICAGAD DE COMPOSTOS ORGANICOS EM AGUAS
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As técricas de espectrometria de massa (MS) tm sofrido uma evolugio assinalavel nos
tltimos anos como ferramenta de detecgdo de compostos orglnicos em diversas matrizes
ambigntais e alimentares. O seu acoplamento a cromatografia gascsa (GC-MS) e a
cromatografia liguida (LC-MS} permitem a analise de diversos tipos de compostos organicos
em aguas de um modo rapido e fiavel. A analise de compostos alvo tem sido efectuada com
recursc a espectrometros de massa de simples quadrupolo (modo SiM). de triplo guadrupolo
{modo MRM) ou de ion-lrap, gue garantem uma selectividade elevada, ac mesmo tempo que
permitem afingir limiares analiticos extremamente baixos, muitas vezes na ordem dos ng/l.,

Qs taboraltdrios de aguas deparam muitas vezes com a necessidade de analisar compostos
poluentes desconhecidos em amostras de agua superficial ou subterrdnea, cu de compostos
lixiviados a partir de materiais em contacto com a dgua deslinada ao consumc humano. A
identificacdo destes compostos & normalmente efectuada por GC-MS, com recurso ao
espectrometro de massa de simples guadrupoio {modo full scan) ou ao TOFMS. A técnica de
TOFMS de elevada resolucdc permite ndo apenas a identificacido desses compostos por
comparagac com bibliotecas de especiros de massa, obtidas em modo full scan, mas ainda a
medigdc da massa exacta de mode a caicular a composicdo elementar desses compostos,
sendo uma ferramenta adicionat para a identificacdo de compostos desconhecidos.

Neste estudo foi efectuada a comparagio do desempenho do TOFMS com o especirometro de
massa de simples quadrupolo, em termos de exactiddo, na identificagdo de compostos
desconhecidos através de diversas distribuigdes de ensains interlaboratoriais Aquacheck
organizados pela entidade LGC standards, de modo a demonstrar a fiabilidade de ambas as
técnicas e a avaliar o desempenho do Laboratdric Central da EPAL, com vista a sua validacao
e posterior acreditac@c pelo IPAC.

Paralelamente foi efectuada a comparagdo de resultados obtidos na identificacdo de
cOmpostos organicos existentes em lixiviados obtides apds ensaios de migracdo de materiais
{tubagens de PE e PVC, provetes revestidos com tintas epoxidicas) usados em contacto com a
agua destinada ao consumo humano.

Os resultados obfidos foram equivalentes no que respeita a identificagdo por comparagdo com
as Dbibliotecas de espectros de massa existentes. No entante, o usc do TOFMS com a
ferramenta de andlise da composicAo elementar recorrendo & medicdo da massa exacta
permite ter uma confirmagao inequivoca dos compostos identificados, eliminando provaveis
candidatos obtidos no processo de identificagao. Por outro lado, a rapidez de processamento
de dados é substancialmente superior no case do TOFMS, permitindc obter uma resposta de
analise mais eficiente, em caso de ocorréncia de um problema na qualidade da agua cu na
resposta a um ensaio analitico a materiais.
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PO ANALISE DE MISTURAS FENOL/NONILFENOLETONILADOS/AGUA POR
HPLO

Joselisse Soares de Carvalho Santos, Eduardn Lins de Barros Neto, Luiz Antdnio de Nascimento, Afonsg Aveling
Dantas Nelg

UFRN - Universidade Federal do Ria Grande do Norte, Programa de Pos-Graduagio em Cngenharia Quimica —
PRGEQUFRM, Campys Universitario Lagoa Nova, Matal-RN, CEP: 58072-870, Brasi. 1dlucarvalho @gmail.com

A presenga de poluentes em sfluentes liguidos industriais tem causado grande problemas
amblentais, principalmente no que diz respeite aos cursos de agua. Dentre esses polusntes se
destacam os compostos fenclicos que podem ser formados apenas pela molécula simples do
fenol ou de compostos que apresentem o fenol em sua cadeia. O método mais utitizado para
determinacdo da concenfracdc de derivados de fendis na adgua & a andlise por
espectrofotometria de absorgao molecutar, no comprimente de onda 260nm. O problema deste
tipo de analise engloba a contribuicdo da absorbéncia de todas as moléculas contendo
grupamentos fendlices, impossibilitando assim a guantificacac de cada uma das moléculas.
Com o objetive de solucionar este problema foi utilizada a cromotografia liquida de aita
performace, HWPLC, (High Performance Liquid Cromatography), onde as amostras sdo
introduzidas no sistema com o auxilio de uma micro-seringa, em uma coluna cromatogréfica
{C8), utilizando como eluente a mistura (fase mével} contendo agua (42,5% vol), acetonirifa
{50% wvol) e metanol (7,5%), com uma vazdo de 1.2mbl/min, previamente filtrado e
desgaseificado’ QO sensor & o de absorgao molecular & é regulado no comprimento de onda
280nm. Foram utilizados os reagentes fenol, e os tensoativos nonitfenolpolietoxilados com
etoxilacdo variandc de 8 a 15, e as concentragoes variaram de 0,bmg/L a 1000mg/l. A
concentracao permitida pela Legislagac Brasileira {Resclucdo Conama N° 35, 17/03/2005)
limita em O,Bmg/%_.2 A escolha dos tensoatives nonilfenoipolietoxilados para o estudo neste
irabalho baseou-se na necessidade de determinar a concentracac residual. tanto do fenct
quando do tensoalivo na fase aquosa apds a extragio do fenol pele processo de separacao por
ponto de turbidez de tensoatives nde idnicos. Os resultados maostraram gue o tempo de
retencdo do fenol foi de 2.5min & o dos tensoatives variaram de 15 a 33min, indicado que ©
aumento da etoxilagdo do tensoativo, promove um aumento do tempo de retencao da molécula
na coluna, pois uma molecula com maior etoxilacio interage mais fortemente com a coluna
dificultando seu escoamento através da coluna.
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In the present work a high performance liquid-chromatograghy UV/Vis method was developed
to quantify gliadins in foods. Gliadins are prolamins and are one of the constituents of wheat
gluten (approximately 50%). These compounds have particular importance in food analysis
since they are responsible for the celiac disease, which is an intolerance or hypersensitivity to
ingested prolamins, The only known treatment for celiac disease is a gluten free diet. Therefore,
the development of analytical methods to assess the gliadins contents in food products is
crucial, namely in those labeled as “gluten-free”. A “gluten-freg” alimentary product cannot
contain more than 100ppm of giuten, which corresponds to 50ppm of gliadins.

Fifteen wheat based foods (7 "gluten-free” and & gluten-containing food samples, according to
the label) were purchased in commercial suparmarkets and analyzed using the HPLC method
developed. The samples studied included flours, biscuits, breakfast cereals and bread.

The HPLC equipment consisted of a Varian chromatographic system, equipped with a Varian
Prostar 220 pump and a 77251 Rheodyne manual injector with & 10uL loop. A Varian PraStar
330 Photodiode Array detector was used. The eguipment was controlled using the Star
Chromatography Workstation software {version 4.5), which also controlled the solvent gradient,
the data acquisition and data processing. The chromatographic separation was performed with
a chromatographic column PLRP-S (polystyrene divinylpenzene stationary phase, particle size
8 microns, pore 300A and 150x4.6mm id). The colurmn was placed inside an oven {Jones,
Mode! 7981) and kept at 40+0.1°C. The best chromatographic resolution for the gliadins was
achieved using a gradient elution with acetonitrile/TFA/water. The efution was performed at a
constant flow of 0.8mL/min and at a temperature of 40£0.1°C. The detection was made at a
wave-langht of 210nm. Each sample analysis took 30min.

The gliadins concentrations of the calibration standard soiutions (different standard gliadin
masses dissoived in ethancl/iwater mixed in the proportion of volume 7/3) were confirmed using
a Pierce Coomassie Plus kit 1est.

The gliadins were extracted from the food samples using an ethancliwater solution (70:30, viv)
solution and, after vortex homogenization and centrifugation, the solutions were fltered through
a Whatman 0.2ym nylon filter, before HPLG analysis.

Calibration results showed a linear relationship between peak areas related to gliading and
cencentrations with a correlation coefficient of 0.9993. The calibration curve was established by
the external slandard calibration method. The dynamic range of gliadins concentrations studied
was betwaen 50 and 1309ppm. The detection and quantification limits obtained were 46.5 and
140.91ppm of gliadins, respectively. Data refer to the overall area of all peaks. The values
obtained for repeatabifity and intermediate precision were acceptable since the relative standard
deviation percentage values were lower than 4%.

The gliadins peaks in the food samples were identified based on the retention times obtained for
the standard solutions of gliadins and by analysis of the UV specirum associated to sach peak.
Results confirmed the presence of giiadins in all food samgles indicating gluten-containing label.
Moreover, gliadins were also detected in two “gluten-free” food samples. Furthermore, in one of
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them it was also possible to quantify the gliadin tevel, which was greater than 50ppm. indicatling

that the “giuten-free” label was incorrect

The results obtained showed that the HPLC method developed in this work can be a useful tool
for assessing gliadin contents in “gluten-free” products, although some additional effort must be
made 1o decrease the detection and quantification limits of the proposed method.
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P61 MEMBRANE EXTRACTION MODULE BASED IN GAS-DIFFUSION FOR
THE ANALYSIS OF VOLATILE AND SEMI-VOLATILES COMPOUNDS

Jodo G. Pacheco, Ings M. Valente, Luis M. Goncalves, José A Radrigues, Aquiles A. Barros
Requimnte, Faculdade de Ciéncias da Universidade do Porio. Hua do Campo Alegre. n” 687, 4169-007 Porlo, Partigal

In this work a novel extraction approach1 for volatile and semi-volatile compounds is presented.
The extraction module consists in a Teflon module of our own design with a microporous
hydrophobic membrane {PTFE) at its bottom that, due to its hydrophibicity avoids the diffusion
of the aqueous solvent bul aliows the passage of volatile compounds. Inside the module d a
small volume of an acceptor solution, which is collected and analysed at the end of tha
exitraction. it is a very precise system as well as robust and reproducible; furthermore it has very
low reagent consumption. By means of a derivatizing reaction, simultaneous extraction and
concentration of the analyte is achieved allowing a simpler Instrumental detection, Sampling
times are in the minute time span and littie operator intervention is required during the process.
Moreaver, since it is very small and easy 1o operate it is perfect for in-situ sampling. it is also
very versatile: it can be used with many analyies, matrices and many kinds of analytical
instrumenis like HPLC, GC or voltammetry. Several parameters of the extraction process, such
as temperature and extraction ime, were studied and optimized.

This extraction module has been tested, so far, in the chromatographic analysis of vicinal
diketones in beer, aliphatic amines in water and wines, sulphur dioxide and acetaldehyde in
wing and beer.

1 a) Membrane gas-diffusion extractor and b} detail of the extraction with a derivatizing reaction.
1 — exifractor's superior piece, 2 — hydrophobic membrane, 3 — exiractor's lower piece, 4 ~ acceptor
solution, 5 — donar solution, o - analyte, p - derivatizing agent, y ~ derivatized species

* Pedide de Patente PT10478% UPIN Pai56 Modulo extractor e processo de extracgdo de espécies
voldteis e semi-volatels baseado em ditusfo gasosa, 16/10/2009

201




67 encontro nacional de cromatagrafia comunicacdes em poster - P.62

P.62 DEVELOPMENT OF A NEW METHOD FOR EXTRACTION AND ISCLATION
OF ANTIOXIDANTS FROM HOPS (HUMULUS LUPULUS L)
CHARACTERIZATION BY HPLC-ES-MS/MS

Paulo J. Magalhaes, Joana 5. Vieira, Luls F. Guido, Aquiles A. Barros
Requirnte - Departamento de Quimica da Faculdade de Ciéncias da Universidade do Porto, Rua do Campo Alegre 887,
4169-007 Porto, Partugal

An important problem that researchers are often faced with, when investigating complex
mixtures, is the need to isolale the anaiytes from natural sources and thoroughly purify the
extracts prior to the analysis. Until nowadays, several techniques for the extraction, isolation
and purification of phenclic compounds from complex mixiures are often used such as
supercritical fluid extraction (SFE}, semi-preparative high performance liquid chromatography
(SP-HPLC), high-speed counter-current liguid chromatography, precipitation-adsorption and
solid-phase extraction’™. These methods, however, have the disadvantages that they are time-
consuming and only allow small volumes of sample. In addition, SF& methods require a high
investment cost for the equipment acguisition and, on the other hand, the yield of polyphenols is
very low.

Since adsorption is a low cost separation technique, it is preferred for the selective recovery of
phenclic compeounds from complex matrices. The use of adsorbents might aiso be a useful tooi
not anly to concentrate plant phenoclics but also to fractionate the crude extract or at least o
anrich certain compounds. Numerous of sorbent materiais such as cyclodextrin, Sephadex,
cellulose triacetate. Amberlite XAD and other kind of resins have been applied for adsorbing
valuable polyphenais from plant extracts'. These adsorbents, however, have the disadvantage
that either have a high adserption performance or a high elution performance, but that do not
simultaneously have both a high adsorption perfermance and a high elution performance. The
main objective of the present work is to provide a method for the extraction and isolation (by
adsorption to PVPP} of phenolic compounds fram hop extracts, in order to facililate their
isolation for subseguent characterization and quantification, removing the prior art drawbacks.
The characterization and quantification of these compounds were reached with high-
performance liquid chromatography with diode array detection {(HPLC-DAD) and tandem mass
spectrometry using electrospray ionization (HPLC-ESI-MS/MS).

It was possible to obtain high adsorption (280%) and recovery vield (270%) values for several
polyphenols from hops such as xanthohumel, catechin, epicatechin, quercetin and kaemplerot
glycosides. Moreover, it allows the identification of about 30 polyphenols by HPLC-DAD-ESI-
MS/MS. it has been also observed that the adsorption of the studied phenolic compounds by
PVPP disptayed classical Langmuir characteristics over a wide range of PVPP concentrations
(0-5.0mg/mL), and the isotherms obtained were compared to determine the extent of selectivity.
PVPP preferentially adsorbed the more highly hydroxylated phenolic compounds in mode
solutions. The hydroxyl derivatization (methylation and glycosytation) of the phenolic moleculs
resulted in greatly diminished binding to PYPP. We suggest thal the methodolegy could be used
in the fulure to other complex matrices in order to obtain polyphenolic-enriched extracts for
application in food, cosmetic and pharmaceutical industries.
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P83 HPLC  ANALYTICAL METHOD IN THE  EVALUATION OF
FRAGMENTATION, PURIFICATION AND REDUCTION OPERATIONS
APPLIED IN ANTIBODY FRAGMENTS ISOLATION

Gaspar A', Fontes V¥, Passarinha LA, Sousa F'. Costa MJ, Queiroz JA'
' CICS - Centro de Investigagao em Cigncias da Sadde, Universidade da Beira Interior, 8201-001 Covilha. Poriugal
* Biosurfit - ICAT - Campus da Faculdade de Ciéncias de Lisboa, 1748-016 Lisboa, Portugal

The protecion conferred by antibodies is dus to its ability of antigen linkage and lo several
functional properties, such as the propensity to activate phagocytic cells. Also, monocional
antibodies have interesting properties for several biclogical domains, including the interesting
specificity for in vivo diseases. Indeed, suitable devetopment of new diagnostic tests has heen
recently enhanced, specificaily related with radio-immunocassay detection and immunotherapy.
These methods can allow an earlier detection and a more real prognostic, for instance, in a
variety of neoptasic diseases. Despite these advances, the success of this methodology obliges
the discovery of new chromatographic strategies that lead to highly purified antibody fragments,
with saiisfactory recoveries and lower process costs. Also, the downstream design should
attend on the target antibody, source (recombinant or natural) and final application.

This work is aimed to employ an analytical method as an assessment and quality conirol tool
during the fragmentation, purification and reduction process of the targeted antibody fragment.
Specifically, the qualitative and quantitative analysis by HPLC with UV detection system of the
antibody fragment allowed the: (1) adjustment of the fragmentation conditions of the whole
antibody, (2} control of the purity levels achieved with the chromatographic operafion (3)
establishment of the optimatl reducing agent concentration and dialysis conditions 16 guarantee
the antibody stability during the reduction step and (4) investigation of appropriate siorage
conditions of antibody fragment samples in order to improve the stability of the antibody
fragment for further Blochemistry applications.
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P.64 CHARACTERIZATION OF PINUS 8PP NEEDLES EXTRACTS BY
MULTIDIMENSIONAL ANALYTICAL TECHNIQUES

E. Mateus'. M.D.R. Gomes da Silva’, M. Brance®, Philip Marriott’, M. R. Paiva'

' Departamento de Ciéncias e Engenharia do Ambiente, FCT. Universidade Nova de Lisboa 2829-516 Campus de
Caparica, Portugal

# REQUIMTE, Departamento de Quimica. Faculdade de Ciénclas e Tecnologia, Universidade Nova de Lishoa. 2829-
516 Campus Caparica, Portugal:

¢ ACROSS, Department of Appiied Chemistry, RMIT University, GPO Box 2478V Melbourne Victoria 3001, Australia

* CEF, Instituto Superior de Agronomia, Technical University of Lisbon, 1348017 Lisbon, Portugal,

The susceptibility to T. pityocampa, within the genus Pinus, varies both intraspecifically and
interspecifically, according 10 the geographic location and previous defoliation history of the
trees, However, contradictory results and farge variations have been reported in the literature,
concerning T, pityocampa larval survival and performance in relgtion 1o different host pine
species and the physical, or chemical, characteristics of their pine needles. In relation to the
chemical composition of the needles, their contents in silica {an hardness indicator), nitrogen,
scluble carbchydrates, amino acids, terpenes and phenclic compounds have been studied and
tentatively related with larval survival and performance. Nevertheless, no studies concerning the
contents and composition in diterpene resin acids of pine needles and 7. pityocampa larval
performance have been published. The composition in diterpene resin acids of the needles of P.
pinaster, P. pinea, P. brufia, P. kesiya, P. sylvestris, P. nigra, P. patula, P. radiata, P. elfiofti, P,
faeda and P. halepensis were studied by 1D-GC/MS  (quadrupcle and ion  trap),
GCxGC/TOFMS and Field lonization (1D-GC/FI-ToFMS). The use of GCxGC resulted in
enhanced separation efficiency of the analytes, maximizing mass spectra quality and improving
compound detection and identification. The GC/TOFMS, using field ionization as a soft
ionization method (GC/FI-TOFMS), permitted the characterization of the needles based on the
molecular weight of their components. It provided rapid information regarding the mass range,
maolecular weight diversity and evidence for significant differences due 1o different mass
patterns in the composition of the needies. It also provided exira information. which can be used
to identify compound classes, as well as to support compound identification performed by other
ionization methods and chrematographic technigues. As this information reports to exact
molecular weights, it can be used to assign, or confirm, the presence of particular compounds,
or compound classes. in the needlies and thus providing a tool for their future characterization.
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F1 Expanded view of the resin acids retention time domain from the GCxGC/TOFMS contour plots of
methylated extracts from pine needles. Pine species reported In the plots

Key: 1 — pimaric acid; 2 — sandaracopimaric acid: 3 — isopimaric acid, 4 — palustric/levopimaric acids: 5 —
dehydroabietic acid; 6 — abietic acid; 7 — copalic acid; 8 ~ communic acid. White arrows — compounds with
similar mass spectra.

208

57 encontro nacional de cromatografia comunicagdes em posler - P 65

P.65 HPLC-UV ANALYSIS OF GALACTURONIC ACID IN FRUIT JUICES AFTER
DERIVATIZATION WITH P-AMINOBENZOIC ACID

Moreira, M.M.', Cruz, J.M.%, Barros, A A, Guido, LF

' REQUIMTE - Departamento de Quimica da Facuidade de Ciéncias da Universidade do Porto, Rua do Carmpo Alegre,
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¥ iBe8a - Instituto de Bebidas & Saude, 4466-955 5, Mamede de Infesta, Portugal

Pectins are additives used in food for their gelling and stabilizing properties’. They are a group
of polysaccharides cansisting afmost of a-D-galacturonic acid {GA) residues linked by o-{1.4)
glycosidic bonds in which the carboxy! groups of the GA can be present in a free form or
esterified. Pectin is not only an effective or even necessary additive to form the structure of food
products but also has medicinal benefits which include lowering low density lipoprotein
chotestero! (LDL). lowering giucose levels in diabetic patients as well as lowering the risk of
several types of cancer’, Many food processors and pectin ingredient suppliers need o
determine pectin content to contral the quality of their products.

The principal aim of this work was to apply a selective and sensitive method for the
determination of GA in #ruit juices by high performance liguid chromatography {HPLC). The
separation was carried out on a C18 column using precolumn denvalization with p-
aminchenzoic acid {p-AMBA) and UV detection at 304nm. The derivatization procedure
consisted in the reaction of GA with p-AMBA solution in the presence of sodium
cianoborohydride, as described previously in other work with proper modification®. The GA
derivative was separated within 28min using a gradient of water and methanol eluent, both
containing 1% of HCOOH and 20 mmol.Lt™ of ammonium formate. This methodology was
optimized in terms of time, temperature and p-AMBA concentration of the derivalization
reaction. Further studies on the identification of GA by tandem mass spectromelry (HPLC-
MS/MS) were carried out. Mass speclra were recorded using a LQGC guadrupole ion trap mass
spectromster with electrospray ionization in positive ion mode. The described method was
applied to the quantitative analysis of GA in different fruit juices.

The concentration of GA in the samples analyzed ranged from 18.0 to S!Gmgs,\.L". Within the
analyzed samples, soybean-based juices demonstrated to be the richest in GA content,
showing to be a good source of pectins. The detection and quantification limits of the described
methodology were 1.1 and 3.5mg.L'1, respectively. Quantitative GA recoveries in the beverages
were in the range of 90 to 28%. The resuits showed that the proposed HPLC method was
precise and suitable for the identification and quantification of GA in beverages. The developed
methodology is able 1o isolate GA from complex matrices, enabling its structural analysis by
HPLC-ESI-MS/MS.
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P66 OPTIMISATION OF DIRECT INJECTION- LC/MS METHOD FOR PARAQUAT
DETERMINATION IN WATERS
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Paraguat is a bipyricylium herpicide widely used for broadleaf weed control. It is also used as a
crop desiccant and defoliant, and as an aguatic herbicide. This compound is legislated by the
European Union with maximum centaminant level of 0.1g/L, according to the Drinking Water
Directive 98/83/EC. This extremely low value is due to the high toxicity of this kind of
compounds. Bipyridylium herbicide’s analysis is not easy. Literalure reports some problems
such as: interaction of the solvent used in standards preparation with the chromatographic
analysis, paraguat sorption to glass and other reservoirs and paraquat stability (temperature
and light effects) #%7,

Literature swvey indicates that liquid chromatography (LC) with ultra-violet (UV) or mass
spectrometry (MS! detections are the advisable lechniques for determination of paraguat in
water matrices' .

In this work a simple approach using direct injection in LC/MS was optimised and validated in
order to allow a rapid screening of the presence of this contaminant in waters,

Concering MS optimisation direct infusion allowed the definition of the parameters: capillary
voltage, RF loading, needle volage, drying gas lemperature. drying gas pressure and
nebuiising gas pressure. Afterwards the mobile phase composition was optimised. Ths
calibration curve was carried out by direct injection of paraquat analytical standards and the
validation parameters were obtained: linearily range. detecton and quantification fimits,
repeatability and accuracy (by recovery percentage of standard additions). It was found that the
calibration curve was linear in the range of 0.1-10mg/L. The detection limit and gquantification
limits were calculated based on a Signal to Noise Ratio of 3 and 10, respectively and they were
0.04 and 0.12mg/L, respectively. The average precision, at three concentration levels, for
standards and spiked tap water were 17% and 10%, respectively. The recovery of paraguat for
samples spiked at three concentration levels {0.1; 0.5 and 10mg/L) was 104%.

The present approach is not yet capable of attaining tower concentrations (as expected to meet
the criteria for the legislated maximum level of 0.1g/), meaning that a further pre-
concentration step is reguired for that purpose. Nevertheless the direct injection developed in
this work represents a simple, rapid and reliable melhodology that may be used in sorption of
degradation studies.
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P67 RAPID TOOL FOR ASSESSMENT OF €13 NORISOPRENDIDS IN WINES

Juliana Virnholes, Manugl A, Coimbra. Silvia M. Focha
Departamento de Guimica. Universidade de Aveiro. 3810-193 Avelro, Portugal

C13 norisoprenoids are wine varietal componenis which have been associated with high quality
wine characteristics due to their tow odour threshold (yg.U} and pleasant odour descriptors
related to tea, violet, exotic flowers, stewed apple. sucalyplus, and camphor‘. Compounds such
as P-damascencone, B-icnone, 1,1.8-trimethyl-1,2-dihydronaphthalens (TDN) and vitispirane
isomers® have been frequently found in wines. In this work we propose two novel methodologies
for quantification of C13 norisoprenoids in wines. The first methodoiogy. method A (reference
method) was based on the headspace solid-phase microexiraction combined with gas
chromatography—quadrupole mass spectrometry operating in selected lon monitoring mode
(H5-SPME-GC—qMS-SIM). This methodology allowed selecting the GC conditions for an
adequate chromatographic resolution of wine components. The second methodelogy, method B
(rapid method) was basad on the HS-SPME-GC—gMS-SiM, using GC candilions that allowed
obtaining a C13 norisoprencid volatile signature. In the later, the GC capiliary column of 30m at
220°C was used acting as a transfer line of the components sorbed by the SPME coaling fibre
to the mass spectrometer, which acts as a sensor for miz fragments 142 and 192. |t does not
require any pre-treatment of the sampfe, and the G13 norisoprencid composition of the wine
was evaluated based on the chromatographic profile and specific m/z fragments, without
complete chromatographic separation of its components. For guantification purposes, external
calibrations curves were constructed with f-ionone chemical standard. Calibration curves with
regression coefficient (rz) of 0.9940 and 0.8963, R.5.D. of 1.08 and 12.51%, and detection kmils
of 1.10 and 1.87 ,ug.L'1 were obtained for Methods A and B, respectively. These methodologies
were applied o seventeen white and red table wines. Two vitispirane isomers (158 to 1529ug.L
'y and 1,1,6-rimethyl-1,2-dihydronaphthalene (TON) (8.42 to 39.45 ug L were quantified. The
data obtained for vitispirane isomers and TDN using the two methods was highly correlated (r
of 0.9756 and G.9630. respectively). Associated to the fast and robust character of the proposed
rapid method B and considering the extraction time, it is important to focus its selectivity and
potential applicability if specific m/z fragments would be established for new analytes.
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P68 AMOMNICILLIN ABATEMENT BY FENTON OXIDATION
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The exponential and confinued growth in populations has created an increase in the demand for
the Earth's limited supply of freshwater. This fact has resulted in one of the most essential
environmental issues of the 2ist century: the claim for the guality protection of water
resources', Although the accurrence of antiviotics in the ecosystem has been known for almost
30 years, il was only in mid-1990s, when the use of these compounds was widespread, that
their presence became an emerging congern™ . Human and vetetinary antiicics are
continually released to the environment, as a result of metabolic excretion, waste effluents of
manufacturing processes and discharges from wastewater trealment piants (WWTPs), which
are not often designed to remove these chemicais™.

The bioaccumulation and persistence of antibictics in the environment can induce toxic effects
in the ecosystems in low concentrations levels (ng/L to ug/L). In addition to these facts, they are
suspected ‘o be responsible for the appearance of resistance in natural microbiological
populations, causing several problems of public health. Amoxicilin is one cof the most prescribed
antibiotics in EU and USA. When ingested. 80 to 90% of this antibictic is excreted unmodified5
and therefore, it has been detected in several matrices. To prevent environmental matrices
contamination it is necessary to develog degradation or removal processes.

The main purpose of this work was the development of a methodology to degrade amoxicillin
{AMOX}, from water matrices by Fenton oxidation. Chromatographic detection and
quantification of the studied compound were performed by high performance liguid
chromatography {HPLC) with dicde array detection (DAD}. The analytical methodology was
validated {linearity range: 10-500pg/L, detection limit: 10pg/L: average intermediate precision of
4.9% and average recovery of 91.1%) and the global uncertainty evaluated using a bottom-up
approach (uncertainty varied from 23% to 5%]).

A laboratory set-up was designed to evaluate the main parameters that influence the oxidation
process: temperaiurg (30-60 °C}, He0» concentration (400-4280pg/L}) and Fe®" concentration
(95-350ug/L). The oxidative process was optimized through an experimental design
methodology (DoE). A percentage removal between 72 and 100% was achieved after a
maximum reaction time of 120min. The resuits of this study proved the efficiency of Fenton
oxidation process for amoxicillin abatement.
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P.69 AMING ACIDS PROFILE OF SWEET AND DRY TINTA NEGRA MOLE
MADEIRA WINES SUBMITTED TO ESTUFAGEM
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Amina acids have been the goal of many studies as they are the most important nitrogen
fraction of must and wines, and it has been demonstrated that they influence the winemaking.
Their content may be influenced by vinification methods, grape variety, gecgraphical region and
vintage. Together with sugars and organic acids, nitrogen compounds are essential to the
growth and metabolism of yeasts in fermentation. Furthermore, amino acids also have an
important etfect on the aromatic complexily of wines, namely as metabolic precursors of highar
alcohols, the major group of wine aroma compounds. Additionally, the amino acids remaining in
wine after fermentation can influence the composition of aromas during the maturing process.
On the other hand, some amino acids can generate adverse compounds, such as ethyl
carbamate, biogenic amines, ochratoxin A and B—carbolines.

The main purpose of this work was the determination of amino acids profile and behaviour after
the vinification process used in Madeira wines: reduced or extended fermentations followad by
a baking step surrounding 45°C for 3 months, known as estufagem. common in the Tinta Megra
Mofe (TNM) wine production. For this purpose, 2 types of Madeira wines, dry TNM and sweet
TNM were heated at 45°C during 3 months. The wines were sampled monthly during this
period. The aminc acids were derivatized through a in foop orthophthalaldeyde derivatization
procedure followed by RP-HPLC-FLD determination, as described by Pereira’, adding an
intermediate step to include cysteine derivatization. Before the heating step, the amount of
amino acids in sweet TNM wine. as the sum of the individual contributions of the 20 amino acids
determined. was 3.8 times higher (644.4mg/L}) than in the dry one {117.6mg/L). This was
expected given that sweet wines are less fermented than dry wines and the amount of amino
aclds which was metaholized by yeast is lower. After the baking step the total amino acid
fraction declires about 12% in both wine types. revealing that amino acids undergo other
reactions during this period. The two main amino acids found were arginine and alanine, for
both sweet and dry wines. Arginine reaches 355.9mg/L in the sweet wine and 11.1 times less
for the dry one, while alanine was 2.9 times higher in the sweet wine than the 28.7mg/L found in
the dry wine. The majority of the amino acids decreases during the heating period. namely
cysteine in dry wines (about 79%;} showing the probable participation in flavours production as
precursor,
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P70 INFLUENCE OF THE HEATING PROCESS IN THE ORGANIC ACIDS
PREBENT IN MADEIRA WINES PRODUCED FROM TINTA NEGRA MOLE
GRAPES

Vanda Pereira, Ana C. Perera. José C. Marques™
Centro de Quirnica da Madeira. Universidade da Madeira, Campus Universitario da Penteada, 9000-390 — Funchal.
“margues@ uma.pt

Wine tasting is the sensory examination and evaluation cof a wine and comprises, besides the
visual and olfactive analysis, the sensations that are generated in the mouth, namely acidity,
essential for the quality and taste of a wine. High acidity originates wines with a sour and sharp
taste while low acidity makes them taste flat and insipid. Regarding to wine quality, the acidity
have 1o be well balanced with sweetness and bitter components, and controfied, given the direct
influence on colour and bacterial stability of the final product. The compounds responsible for
wing acidity are organic acids and are already present in grapes, namely tartaric. malic and
citric acids. During the fermentation process they piay a central rele in winemaking, inducing the
growth and vitality of yeasts and hence increase the sensory complexity of wine, contributing to
the sharpness of flavours. During this step, other acids like succinic, {actic and acetic acids are
produced. Eventually, others acids can cecur in small amounts which may be derived from
ethanol oxidation.

The main goal of this work was the determination of the profile of these compounds in Madeira
wines. Tinta Negra Mole (TNM) is & red Vifis Vinifera variety which represents between 80 to
85% of Madeira wire production. Dry to sweet fortified wines can be produced from this variety
depending on the alcohofic fermentation extension. The vinificaton process usually includes a
banking step during 3 months up to 45°C. Due 10 this unique vinification it can be assumed that
Madeira wine shouid have a profile of organic acids different from other fortified wines. To
satisfy these reservations, organic acids determinations of TNM wines, one dry and other
sweet, were monthly followed during the heating step at 45°C during a 3 month period. The
guantification was achieved using a RP-HPLC-DAD methodclogy recently developed by cur
research group, under publication.

The most abundant organic acid found in the studied Madeira wines was malic acid, in
concentrations of about 3.8g/L., followed by acetic acid (about 1.3g/L} and tartaric acid (about
0.6g/L). In the vinification of Madeira wines malolactic fermentation (MLF) is not encouraged, so
high levels of malic acid are expected, adding acidic and astringent flavours fo these wines,
since this acid is more acidic than lactic acid, the resulting product from MLF. The amount of
some acids decreases after the heating process, specially succinic acid in the dry wine which is
reduced in about 75% of the initial amount. This can be explained by the transformation of this
acid into ethyl esters derivatives,
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P71 ESPECIACAO DE COMPOSTDS ORGANCESTANICOS EM MATRIZES
AMBIENTAIS POR EXTBACCAD SORTIVA EM BARRA DEZ AGITACAO £
ANALISE POR CROMATOGRAFIA GASOSA-ESPECTROMETRIA DE
MASSA

R.P. Santalla, N.R. Neng, JM.F. Nogueira
Universidade de Lisboa. Faculdade de Giéncias. Departamento de Quimica e Bioquimica e Centro de Quimica e
Bioguimica, Campo Grande Ed. ©8, 1749-016 Lishoa, Portugal. ns g i

De entre as actividades humanas que podem introduzir substdncias guimicas nocivas no
ambiente marinho, destaca-se o use das tinlas anti-vegetativas aplicadas para revestimentos
dos cascos das embarcacdes. De um modo geral e apesar da proibicBo das Organizagbes
Ambientais internacionais, o principio active destas tintas continua muitas vezes a ser & base
de compostos organoestanicos, como & o caso do tribulilestanho (TBT), tendo vindo a originar
a ocorréncia de efeitos de toxicidade nefastos ac nivel da faupa marinha.

O presente trabalho consistiv no desenvoivimento, optimizagio e aplicacio da técnica de
extracgac sortiva em barra de agitagdo com derivatizagae in-situ, usando tetra-hidreto borato
de sodio (NaBH,}, seguida de dessorgao liguida e analise por cromatografia gasosa acoplada a
espectromettia de massa com aguisicdo no mode de monitorizacdo de ides seleccionados
{SBSE(NaBH)in-situ-LD/GC-MS(SIM)). para delerminacdo de TBT em amostras ambientais.
Do trabalho desenvolvido, verificou-se que o NaBH, proporcionou boa especificidade como
agente derivatizante para o TBT em meio aguoso, permitinde a formacéc de hidreta de
tributitestanho (TBT-H}. compativel com a andlise por GC-MS. O método optimizado permitiu
boas recuperagfes (43,9 = 8,3%), lendo evidenciado excelente linearidade (r’>0.9985) na
gama de trabalho compreendida entre 14.0 e 1450.0ug/L, permitindo alcangar limites de
deteccao de 23,0ng/l ¢ preciséo adequada (RSD<9 %). Com recurso ac método da adicio de
padrao, a aplicagdo da presente metodologia a malrizes estuarinas do rio Tejo, demonstrou
elevada sensibilidade ao nivel vestigial. A metodolcgia desenvolvida provou ainda ser uma boa
alternativa comparativamente com s métodos convencionalmente usades em rotina, sendo
rapfda, facit de manipular, sensivel e requerendo pequena gquantidade de amostra para
monitorizar o TBT em matrizes ambientais.
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P.72 APLICACAQ DE NOVAS METODOLOGIAS ANALITICAS PARA
DETERMINACAG DE COMPOSTOS FENOLICOS EM MATRIZES
ALIMENTARES

R.C.P. Sequeiros, N.R. Neng. J.M.F. Nogueira
Universidade de Lisboa, Faculdade de Ciéncias, Depariamento de Guimica e Bioguimica & Centro de Quimica e

O crescente interesse no estudo dos compostos fendlicos, em particular os acidos fendlicos,
deve-se Aas propriedades antioxidantes gue apresentam. A acglo antioxidante destes
compostos no sistema biologico manifesta-se através da neutralizacdo dos radicais livres
gerados no organismo, que estao associados a diversas doengas, como € 0 caso do cancro ou
das doencas cardiovasculares. Os acidos fendlicos presentes nos alimentos podem
desempenhar um importante pape!l na prevencéo destas doencas. Neste sentido € de interesse
inquestionavel o desenvolvimento de métodos analiticos capazes de determinar e quantificar
os compostos fenolicos numa vasta gama de alimentos.

O presente trabatha consistiu no desenvolvimento, optimizacéo, validacac e aplicagio de um
nove método para a determinagéo de acidos fendlicos (clorogsnico, ferdfico, p-cumarico e
cafeico) em produlos alimentares, recorrendo a micre-extraccao adsortiva em barra com
dessorcao liquida, seguida de anélise por electroforese capilar com detecgédo por rede de
diodos (BAUE-LD/CE-DAD}. Numa primeira abordagem, seleccionou-se ¢ malerial adsorvente
mais adequado para a extracgdo dos acidos fendlicos, nomeadamente carvio activado,
polidimetilsiloxanc, co-polimero de divenitbenzeno e alguns dos seus derivados, tendo o
derivado de co-poiimero de divenilbenzeno com propriedades de troca anionica e fase reversa
{Qasis™ MAX Sorbent) demonstrando ser o mais eficaz. Para optimizacdo da matodologia
desenvolvida (BAVE(MAX)-LD/CE-DAD). foram efectuados estudos sisteméticos a diversos
parametros, tendo 3h de extracgde (1000mm; pH 6) e o use de solucdo metanol/acido formico
(2%) durante 15min para retro-extracgioc, permifido obter recuperacbes compreendidas entre
35 e 40%. O método revelou ainda, excelente linearidade (r*>0,99) na gama de trabalho
cocmpreendida entre 0,8 e 8,0mg/L., tendo-se alcangado limites de detecglo e de quantificagio
entre 18 - 82 pg/l e 61 - 273ug/L, respectivamente.

Com recurso ao meétodo da adicdo de padrao, a aplicacao da presente metodologia a matrizes
alimentares, nomeadamente cha verde, mel e sumo de frutos vermethos, demonstrou bom
desempenho analitico tendo-se verificado a ocorréncia de niveis de alguns dos &cidos fendficos
estudados. A metodoiogia proposta (BAUE(MAX)-LD/CE-DAD), apresentou ¢omo pringipais
vantagens a utilizacdo de pequenas quantidades de amostra e solventes, tempo analitico
reduzidc e facil maniputacao, associada a rapidez, simplicidade e bom desempenho analitico.
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P73 DETERMINACAO DE ALDEIDOS E CETONAS COM ORIGEM NA
DESINFECGAOQ DA AGUA PARA CONSUMO HUMAND POR MICRO-
EXTRACCAO ADSORTIVA EM BARRA (BAUE)

N.H. Neng, J.M.F. Nogueira
Universidade de Lisboa, Faculdade de Ciéncias. Departamente de Quimica e Bioguimica e Centro de Quimica e
Binguimica. Campo Grande Ed. €8, 1749-016 Lishoa, Portugal nynonenc i

O interesse em analisar compostos carbonilos no meio ambiente, tem-se revelado uma
preccupacgao crescente por parte da comunidade cientifica, devide 4 presenca ubiqua e ao seu
potencial toxicoldgico para a saude publica. Recentemente, 0s compostos carbonilos também
tém sido descritos como metabolitos que ocorrem apds a desinfeccio da dgua para consumo
Humano através do processo de ozonizago. Diversos estudos demonstraram que alguns
desses compostos, nomeadamente, o formaldeido e acetaldeido. se relacionam com diversos
efeitos adversos na saude humana, particularmente carcinogénicos, tendo ja sido classificados
pela Agéncia de Protecgdio Ambiental norte-americana como sub-produtos prioritarios da
desintecgao.

O presente trabatho consistiu no desenvolvimento, optimizagao e aplicagédo da micro-extracgao
adscrtiva em barra com derivatizagdo in-situ usando pentafiuorofenithidrazina (PFPH), seguida
de dessorgao liguida e analise por cromatografia tiquida de alta eficiénecia com detecgdo por
rede de diodes (BAGL{PFPH)in-situ-LD/MPLC-DAD). para determinacdo de compostos de
carbonilos de cadeia cunta {formaldeido, acelaldeido, propanal, acetona, butanona e 2-hexenal)
em amostras de agua para consumo Humano.

0 métedo optimizado permitiu a obtenglo de recuperagdes compreendidas entre 47 & 85%,
tendo evidenciado exceélente linearidade na gama de trabalho (1,0-80,0ug/l), permitindo
alcangar limites de detecgio convenientes {42 - 137ng/l), e elevada precisao (RSD<13%).
Para avaliar da robustez e versatilidade da metodologia proposta, efectuaram-se ensaios de
aplicacdo em diversos tipos de amostras de dguas para consumo Humane sujeitas a diferentes
lipos de tratamento de desinfecc&o. Por implementagao da metodologia proposta verificou-se a
ocorréncia deste tipo de contaminantes ao nivel vestigial.
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P.74 APPLICATION OF POLYURETHANE FOAMS TO CHARACTERIZE AROMA
COMPOUNDS FROM COFFEE BLENDS

C. Rodrigues’, Fatima C.M. Fortugal®, J M F Nogueira®

“University of Lisbon, Faculty ot Sciences, Centre for Environmemial Biology, Stable Isotopes and Instrumental Analysis
Facility (SHAF), EEd. ICAT, Campo Grande, 1748-018 Lisbon, Portugal

“University of Lisbon, Faculty of Sciences, Cheristry and Biochemistry Department and Centre of Chemistry and
Biochemistry, Campo Grande. £Ed. C8, 1748-016 Lisben, Portugal

Commercially avaifable roasted coffees derive from two species. Coffea arabica and Coffea
canephora var. robusta that are cultivaled in every continent except Europe. Different blends,
composed by mixtures of arabica and robusta types of coffee, have distinct aroma and flavour,
MNowadays, headspace solid-phase microextraction {HS-SPME} is one of the most used
analytical approaches for sampling aroma compounds from coffee matrices. SPME using
carboxen-polydimethyisiloxane (CAR/PDMS) polymeric phase is considered the most efficient
fiber coating for analysis, due to its capacity to exlract aroma compounds in a wide range of
polarity.

In this work, we compare HS-SPME(CAR/PDMS) performance with headspace sorptive
extraction using polydimethylsiloxane {HSSE{PDMS)) and polyursthane foams (HSSE(PUY
polymeric phases, followed by gas chromatography coupled to mass spectrometry (GC-MS).
For the HSSE assays in particuiar, liquid desorption and large voiume injection was adopted for
sensitivity enhancement. From the data obtained by HSSE(PU), much higher extraction vields
for particular classes of compounds, in particular ketones, pyrroles, pyrazines, furans and acids,
which are the most relevant in coffee aroma. In short, the efficiency vields obtained by
HSSE(PU) was considerably much higher when compared with cther sorptive microextraction
technigues.
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P75 ADVANTAGES ON THE APPLICATION OF POLYURETHANE FOANMS FOR
STiA BAR BORPTIVE EXTRACTION OF TRIAZINIC METABOLITES IN
WATER MATRICES

Fatima C. M, Portugal, Moisés L. Pinto, Jeao Pires, JW.F. Nogueira
University of Lisbon, Faculty of Sciences. Chemistry and Biachemistry Department and Genter of Chernigtey and
Binchemistry, Carmpo Grands, Ed. 58, 1743-018, Lishoa, Partugal

Atrazine Is probably the most widely used herbicide all over the world and one of the most
common pollutants in ground and surface waters, whose use is restricted. Nevertheless,
atrazine and its degradation products are still detectable. due to its previous extensive use. high
persistence, high water solubility and weak adsorgtivity, contaminating the aquatic environment
through agricultural run-off and leaching. n water and soil, parent triazine herbicides are subject
to various biotic and abiotic degradation processes, such as photolysis. oxidation. hydrolysis
and biodegradation, leading to the dealkylation of amine groups, dechiorination, hydroxylation at
position 2, deamination and, to a minor extent, ring cleavage. The main degradation products in
water are the cdealkylated chioro metabolites, mainly desethylatrazine (DEA),
desisopropylatrazine {DIA) and didealkylatrazine {DDA), while in soils we can found the
hydroxylated degradation compounds, such as 2-hydroxyatrazine {OH-ATR). The triazinic
herbicides and their major degradation products are considered as a group to be endocrine-
disrupting chemicals by the U.5. Environmental Proiection Agency. The inciusion of the
degradation compounds in analytical procedures is highly important, since some of them ars as
toxic as their parent compounds (or even more}.

In this work, polyurethane foams (PU) were applied for SBSE of five triazinic metaholites,
dasethyl-2-hydroxyatrazine (OH-DEA), desisopropylatrazine (DIA), dessthylatrazine (DEA), 2-
hydroxyatrazine (OH-ATR) and desethylterbuthylazine (DTBZ) in water matrices. The best
experimental conditions using stir bars coated with PU were 5h ol extraction {1000 rpm), 5%
(v/v) of methanot as organic modifier for the analysis of OH-DEA and OH-ATR and 15% (wiv) of
NaCl for the remaining compounds, followed by fiquid desorplion with 5mL of acetonitrile under
ultrasonic trealment {60min) and high performance lquid chromatography with diode array
detection {SBSE(PU)-LD-HPLC-DAD). This methcdology provided recoveries between 2.6%
(OM-ATR) and 28.3% (DTBZ) and remarkable precision {RSD<2.4%). Excellent linearity
(r2>0.9993) ranging from 5.0 to 122 19/l and reasonable detection limits (0.4 - 1.3ugd) at
trace levet were achieved. This analytical approach was appiied for the analysis of the five
riazinic metabolites in tap, river and ground waters, with remarkable performance and
negligible matrix effects using the standard addition methodclogy. The comparison between
SBSE (PU; 88uL) and SBSE (PDMS; 126pL) was also performed. The latter does not extract
OH-DEA and OH-ATR, while for the othars compounds the recoverias with PU wers up 1o ten
times higher {DIA), proving that the PU is more suitable to extract the polar triazinic herbicides.

Acknowledgements Fatima Portugal and Moisés Pinto acknowledge FCT for grants (BD/24598/2005) and
1BPD/26555/2006)
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p.76 DESENVOLVIMENTO DE UMA METODOLOGIA ANALITICA PARA
DETERMINAGAQ DE ANTIBIOTICOS EM AMOSTRAS AMBIENTAIS

ARM. Silva', P.M. Branco®, A.LR. Texeira®, J.M F. Nogueira'

' Universidade de Lisboa, Facuidade de Ciéncias, Departamento de Quimica e Bioguimica, COB, Campo Grande Ed.
8, 1749-016 Lisboa, Portugat
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A sociedade tem vindo a acentuar a preccupagdo com os poluentes emergentes ainda no
regulamentados. Um grupo diversificado de substancias quimicas bicactivas que tem racebido
especial atengac como poluentes prioritarios ambientais s@o os produtos farmacéuticos, de
higiene e cuidado pessoal. Entre os produtos farmacéuticos, a presenga de antibidticos no
ambienie aquatice tem tide enorme relevancia, uma vez a exposi¢ao prolongada mesmo para
concentraghes vestigiais poderem promover resisténcia a microrganismos. O elevado consumo
desles compostos, a excelente solubilidade em &gua e a incompleta remogio nas estagdes de
tratamento de aguas residuais tem originado a sua presenca no ambiente. A ocorréncia
vestigial destes compostos, a complexidade de algumas malrizes ambientais assim como as
propriedades fisico-quimicas, nomeadamente a elevada polaridade, constituiem um desafio
para o desenvolvimento de métodos alternativos para enriguecimento prévio para combinacéo
com técnicas cromatograficas adequadas.

No presenie trabaitho, propde-se uma nova metodologia para determinagdo de diversos
antibictices (rimetoprim. enrcfloxacina, sulfatiazel, sulfadimeioxina e sulfametaxazof) em
amostras ambientais utilizando uma nova técnica de extraccao com fase polimérica a base de
polisstireno-divinilbenzeno, seguida de analise por cromatografia liguida de alta eficiéncia com
deteccao por rede de diodos e hifenada a espectrometria de massa Tandem por electrospary
(SBSE(PU)-LD/HPLC-DAD-(ESHMS/MS). O método foi optimizado tendo demonstirado boa
gama dinamica de linearidade, limites de deteccio ao nivel das partes-por-tilido (ppts} e boa
resposta por aplicacdo a amostras ambientais. O método desenvolvide demonstrou ser
simples, sensivel, com utilizacdo reduzida de solventes torna-o ambientaimente preferivel em
relacio a outros métodos de microexiraccdo para a determinagao de antibioticos em amostras
ambientais.
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P.77 ANALYSIS OF AROMA COMPOUNDS IN GOURMET COFFEES BY
HSSE(PU)

Fatima C. b. Portugal’, Carla Rodrigues” and J. M. F. Nogueira'

* University of Lisbon, Facuty of Sciences, Chemistry and Biochemistry Department and Center of Chemistry and
Biochemistry. Campo Grande, Ed. C8, 1749-016 Lisbon, Portugal

2 University of Lisbon, Faculty of Scignces. Center for Environmental Biology, Stable Isotopes and Instrumental Analysis
Facility {SHAF), Ed. ICAT, Campo Grande, 1749-016 Lishon, Portugal

A coffee beverage has particular aromatic characteristics depending on the composition of the
blend from which it is prepared. it must be taken into consideration that the different blends
avaitable are produced according to secret recipes of the producer companies. Some coffas
blends are considered gourmet, exguisite products whese quality control is tighter, since they
have to maintain their aroma characteristics over time. The coffee aroma is quit complex,
involving a large number of compounds with different volatilities and a wide range of functional
groups. Their analysis is performed on coffee aroma extracts, using several methods, such as
vacuum steam-stripping, simultaneous distilfation-axtraction, press ol aroma extraction,
supercritical fluid extraction and solid phase microexiraction, usuaily in the headspace mode.

In a previous work, we propose, discuss and oplimize a novel analytical approach using
headspace sorptive exiraction with polyurethane foams followed by fiquid desorption and large
valume Injection-gas chromatography coupled to mass spectrometry (HSSE(PU}-LD/LVI-GC-
MS) for the characterization of roasted coffee aroma compounds.

In this contribution, we intended to apply this optimized methodology in the aroma
characterization of six gourmet coffees from two different brands.
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P.78 NOVAS ESTRATEGIAS PARA DETERMINACAD DE HORMONAS
ESTEROIDES SEXUAIS EM MATRIZES AQUOSAS

AR.M. Sitva, Fatrma C.M. Portugal, J.M.F. Nogueira
Universidade de Lishoa, Faculdade de Ciéncias, Departamento de Quimica e Bioguimica e Centro de Quirnica &
Bioguimica. Campa Grandse Ed. G8, 1748-016 Lisboa. Portugal

As consequéncias da presenca de desreguladores enddcrings (EDCs) no meio ambiente tem
recebido cada vez maior atengao por parte da comunidade cientifica, das agéncias reguladoras
e do publico em geral, uma vez que estes compostos t#&m vindo a ser introduzidos
continuamente no melo ambiente, estando comprovado que interferem com as funcdes
normais do sistema enddcringe, afectando o desenvolvimento e a reproducéo da vida animal e
humana. Do grande grupo de substéncias de que se suspeita ou estd comprovado gue actuam
come EDCs, as hormonas sexuais esteréides sao consideradas como 0s composios com as
propriedades estrogénicas mais acenluadas. No presente trabalho, propde-se a optimizacgédo
simuitanea de duas metodoiogias para microextraccao analitica de oito hormonas esterdides
sexuais {estriol, 17B-estradiol, 19-norstisterona, estrona, detilstilbestrol, D-{-}-norgestrel,
progesterona e mesiranol) em amostras aguosas. As metodologias desenvolvidas séo
analogas a extraccdo sortiva em barra de agitagdo (SBSE), no entanto utilizam diferentes
materiais de extraccao, nomeadamente fases poliméricas 4 base de poliuretanos e
poliestireno-divinitbenzeno, A técnica instrumental utifizada foi a cromatografia liquida de alta
eficiéncia com detecg@o por rede de diodos (HPLC-DAD). Durante o desenvolvimento de
ambas as metodologias, estudos sistematicos evidenciaram condicdes experimentais oplimas,
no qual o tempo de extraccéo, a forga idnica assim como 0s solventes @ o tempo para refro-
extracgdo demonstraram ser parametros criticos na eficiéncia de recuperagdo. Dos resultados
obtidos pode concluir-se gue 0s novos polimeros permitem obter maiores recuperacdes ao
nivel vestigial quando comparado com as barras de SBSE comerciais com polimeros & base de
polidimetilsitoxano.
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P79 COMPARISON OF POLYURETHANE FOAMS AND
POLYDIMETHYLSILOXANE POLYMERIC PHASES FOR THE
CHARACTERIZATION OF AROMA COMPOUNDS IN VINEGARS BY STIR
BAR SORPTIVE EXTRACTION
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The volatile composition of wine vinegars is guite complex, with dozens of compounds
accounting for low conceniration levels. Nowadays, to characterize the aroma of vinegars,
solventless extraction techniques, such as solid-phase microextraction and more recently, stir
bar sorptive extraction (SBSE} are widely used in the headspace (H8) mode prior to thermal
desorption {TD) and analysis by gas chromatography-mass specltiometry (GC-MS).
Nevertheless, SBSE had shown much higher sensitivity since the amount in
polydimethylsiioxane {PDMS} involved is greater than in SPME.

Lately, our group oplimised several parameters through HS5-5BSE/MD-GC-MS technigue in
order to characterize the aroma compounds in Sherry wine vinegars. Although good
performance was attained for the identification and guantification of more than 50 volatile
compounds, SBSE using non-polar polymeric phases such as PDMS, the only ong
commercially available, present some limitations particularly to identify important aroma
compounds with higher polar characteristics, in particular those ones absent in the HS of the
vinegar matrices. To overcome this limitation, the use of polymeric phases presenting different
polarity characteristics, such as polyurethane (PU} foams, have been successfully developed
and proposed in many applications.

The present contribution aims the optimisation and comparison in between SBSE(PDMS) and
SBSE(PU} techniques with liquid descrgtion (L.D), followed by large volume injection {LV1) and
GC-MS analysis, to characterize seven varieties of vinegars {lerez, Jerez Reserva, Jerez Gran
Reserva, Balsamic, Apple and two red wines) elaborated by the traditional methadology in two
kinds of wood (cherry and oak). The data obtained shown that SBSE extraction capacity when
using PU polymeric phases is 5 to 80 times higher than with PDMS and several new
compounds with aroma impact could also be identified (e.g. furaneo!, solerone, etc.
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P.80 MICRO-EXTRACCAO ADSORTIVA EM BARRA (BAUE) - UMA
METODOLOGIA INOVADDRA PARA ANALISE VESTIGIAL

N.R, Neng, J.M.F. Nogueira
Universidade de Lisboa, Faculdade de Ciéncias, Departamento de Quimica e Bioguimica e Centro de Quimica e
Bioquimica, Campo Grande E¢. C8. 1749-016 Lishoa, Portugal. punoneng@ic.ulpt

Nas tlitimas duas décadas. diversos tipos de abordagens para preparacéo de amostras t8m
sido propostos para o enriquecimento de varias classes de compostos organicos em matrizes
aquosas para posterior andlise cromatografica. Sao bons exemples, & extraccio em fase
solida. a micro-exiracgfo em fase solida e, mais recentemente, a extrac¢ao sortiva em barra de
agitagio {SBSE), como algumas das técnicas de exiracglo sorliva mais comuns em andlise
vestigial.

SBSE, em particular, é uma técnica de preparaglo de amaosiras emergente, progosta na Gltima
deécada, que apresenta um desempenho notavel, facil manipulagdo, elevada precisio e grande
sensibilidade. Neste sentido, esta iécnica analitica tem sido largamente aplicada com recurso a
fase polimérica 4 base de polidimetitsiioxano {PDMS), que evidencia grande afinidade para
compostos apotares. No entanto, quando em presenca de compostos com caracteristicas mais
polares evidencia grandes limitacdes para microextracgac.

Na presente coniribuigdo, propemos a descricdo detathada de uma nova metodologia para
enriquecimento vestigial de compostos polares, microaxtracgédo adsortiva em barra {BapE). A
grande vartagem desta nova abordagem, para além da grande capacidade extractiva & a
possibilidade de se poder seleccionar 0 adsorvente mais conveniente para cada caso em
estudo.

0 desempenho da BAUE ¢ ilustrade com a aplicagao analitica a diversas classes de composios
polares em matrizes aquosas, nomeadamente a subprodulos de desinfecgdo da agua,
produtos farmacéuticos, pesticidas, drogas ilicitas e 4cidos fendlicos. Para a micreextracgéo
dos compostos seleccionados, os limites de delecgdo alcangados por esta metodologia
associada a cromatografia liguida de alta eficiéncia com detecgiio por rede de diodos situam-se
nas partes-por-trilido {ppts).
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P81 OPTIMIZACAD X0 METODO DE ENSAIQ PARA ANALISE DE HORMONAS
ESTERCIDES SEXUAIS EM MATRIZES AMBIENTAIS POR LC-(ESHMS/MS

AR.M. Silva', Fatima C.M. Portugal’. P.M. Branco®, AR, Teixsira®. JM.F. Noguaira'

* Universidade de Lisboa, Faculdade de Ciéncias, Departamento de Quimica e Bicguimica, CQRB, Campo Grande Ed,
C8. 1749-016 Liskoa. Portugal

2 INETI, Departarnenta de Tecnologia das Industrias Quimicas, Estrada do Pago do Lumiar, 1649-038 Lisboa, Portugal

As hormonas esterdides slo responsaveis pelo desenvolvimento e diferenciacdo dos orgdos
sexuais fermininos e masculinos, assim como pelas caracteristicas sexuais e comportamentais.
Uma vez presenles no meic ambienie, podem interferir com o funcienamento normal do
sistema endécring, perturbando a reproducao e desenvolvimento de diversos organismos vivos
incluindo ¢ ser humanoe, sendc considerados compostos desreguladores endécrinos.
Seleccionaram-se como modelo para o presente estudo oitc hormonas esterdides sexuais
(estiol, 17p-estradiol, 19-noretisterona, estrona, dietiistiibestrol, D-{-)-norgestrel, progesterona
& mestranol). Do ponto de vista instrumental, recorreu-se a cromatografia liquida de alta
eficiéneia acoplada & espectrometria de massa Tandem por electrospray (HPLC-(ESIHMS/MS),
tendo-se oplimizado as melhores condighes para a formagao do iac percursor para cada
hormona e o padrao de fragmentagdo MS/MS, usando-se o medo de ionizagao positivo & como
analisador de massas a “armadilha de ides”. Estabelecidas as condigbes do sistema HPLC-
(ESIHMS/MS, definiu-se a gama de trabalho, limiares analiticos e repetibilidade instrumental.
Posteriormente, estudou-se a validagdo da metodologia recorrendo a duas abordagens
analiticas para enriguecimento com fases poliméricas & base de poliuretanos ¢ poliestireno-
divinilbenzeno. As metodologias propostas demonstraram serem simples, sensiveis ao nivel
vestigial (ppb) para alguns dos compostos estudados.
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P52 POTENTIALITIES OF TWO SOLVENTLESS EXTRACTION APPROACHES -
STIR BAR SORPTIVE EXTRACTION AND HEADSPACE SOLID-PHASE
MICROEXTRACTION FOR DETERMINATION OF HIGHER ALCOHOL
ACETATES, ISOAMYL ESTERS AND ETHYL ESTERS IN WINES

R. Perestrelo’?, J.M.F. Nogueira®®, J.S. Camara’

' Centro de Quimica da Madeira, Universidade da Madeira. Departamento de Quimica. Campus Universitaric da
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A stir bar sorptive extraction with liquid desorption follawed by farge volume injection coupled to
gas chromatography--quadrupole mass spectrometry (SBSE-LDAVI-GC—gMS) was evaluated
for the simultaneous determination of higher alcohol acetates(HAA}, isoamyl esters (IsoAE) and
ethyl esters (EE) of falty acids. The method performance was assessed and compared with
other sclventiess lechnique, the solid-phase microextraction {(SPME) in headspace mode (HS).
For both technigues, infiuential experimental parameters were optimized to provide sensilive
and robust methods. The SBSE-LD/VI methodology was previously optimised in terms of
extraction time, influence of ethanci in the matrix, liquid desorption {LD} conditions and
instrumental setlings. Higher extraction efficiency was obtained using 60min of exiraction time,
10% ethanol content, n-pentane as descrption scivent, 15min for the back-extraction period,
10ml.min~’ for the soivent vent flow rate and 10°C for the inlet temperature. For HS-SPME, the
fiber coated with 50/30um divinylbenzeneicarboxen/polydimelhylsiioxane (DVB/CAR/PDMS)
afforded highest extracton efficiency, providing the best sensitivity for the target velatiles,
particularly when the samples were extracted at 25°C for 60min under confinuous stirring in the
prasence of sodium chloride (10% {w/v)). Both methodalogies showed good linearity over the
concentration range tested, with correlation coefficients higher than 0.984 for HS-SPME and
0,982 for SBES-LD approach, for all analytes. A good repreducibility was attained and fow
detection limits were achieved using both SBSE-LD (0.03 to 28A96pg.L'1) and HS-5PME {0.02
to 20.29ug.L") methodologies. The quantification limits for SBSE-LD approach ranging from
0.1t to 96.56ug.1." and from 0.06 ta 57.63ug.l. " for HS-3PME. Using the HS-5PME approach
an average recovery of about 70% was obtained whilst by using SBSE-LD cbtained average
recovery were close to 80%. The analytical and procedural advantages and disadvantages of
these two methods have been compared.

Both anatytical methods were used to determine the higher alcohol acetates. isoamyl esters and
ethyl esters of fatty acids content in “Terras Madeirenses” table wines. A total of 16 esters wers
identified and guantified from the wine extracts by H3-SPME whereas by SBSE-LD technique
were found 25 esters which include 3 higher alcohol acetates. 3 isoamyl esters and 19 ethyl
asters of fatly acids. Generally SBSE-LD provided higher sensitivity with decreased analysis
time.
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P.83 AN LC-MS/MS HIGH THROUGHPUT SCREENING METHOD FOR THE
DETERMINATION OF ANTIBIOTICS IN MILK

Cléudia P.B.Marting’; Alida A M. Stolker’; Ruud J.B. Peters™: Joe DiBussclo”, Richard Zuiderent
* Therme Fisher Scientific. Barcelona. Spain;

P RIKILT Institute of Food Safety. The Nethertands:

“Thermo Fisher Scientific, West Chester. PA, USA,

* Therrno Fisher Scientific, Breda, The Nethertands

Veterinary drugs are being used on a large scafe and administered as feed additives or via
drinking water to prevent the outbreak of diseases. As a response to this, farge numbers of food
samples are analyzed and new. cost-effective methods have to be developed for these
compounds. The combination of high sample throughput with high sensitivity and reproducibitity
is the focus of many recently developed methods. We propose the combination of TurboFlow™
technology and Liquid Chromatography-Tandem Mass Spectrometry for an efficient screening
of multi-class antibiotics in milk.

The advaniage of this method is the drastic reduction of sample preparation time when
comparing with the normal offine sample preparation methods. The automated on-line
extraction was performed using TurboFlow technology which exploits the difference between
large and small malecules and column chemistry to retain compounds of interest while matrix
molecules fiow to waste.

Albendazole, difloxacin,  oxytetracycline, phenylbutazone, salinomycin,  spiramycin,
sulfamethazine and tetracycline were detected and quantified by LC-ESI-MS/MS in positive
selective reaction monitoring mode (SRM). Peak areas of spiked milk samples were compared
to those of neat standards 1o assess matrix interferences and carry over. Even without internal
standards, quantiative results proved to be linear in the concentration range of & 10 500ug/L as
well as reproducible and precise (RSD 0.4-14%). The limits of detection were between 0.1 and
5.2pg/l. Also, the resuits obtained show good reproducitility even when testing different mitk
brands. Higher fat content seem to influence the precision of the method only at the highest
level of the range studied {500ug/L). At the 100ug/L level, the matrix effect is minimal for
salinomycine MNa, spiramycin, tetracycline, oxytetracycline and sulphametazine. However,
values between 70 and 85% were found for phenylbutazone, albendazole and difloxacin.

The method was tested by simulating a routine screen procedure with real milk samples. The
result was the detection of all the antibiotics present in the sample.

The developed automated TurboFlow-LC-MS/MS method permits simple sample preparation
while minimizing matrix interferences for the detection of various antibiotics in mitk products
down to pg/il levels. Accurate quantitation of those compounds subject to residual matrix
interfarences could be accomplished by using a suitable internal standard.
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P84 THE DETECTION OF PHARMACEUTICAL CONTAMINANTS IN WATER
SAMPLES BY ON-LINE LIQUID CHROMATOGRAPHY- MASS
SPECTROMETRY

Claudia P.B.Martins'. Gintia Fiores®, Nuria Cornés’, Josep Caixach'
' Thermo Fisher Scientific, Barcelona Spain
? Laboratori d' Espectrometria de Masses, IDARA - CSIC, Barcelena, Spain

Pharmaceuticals residues constitute a group of emerging contaminants which have been
receiving considerable attention in recent years. Although these compounds are not yet
controlled, many studies have been published where the detection of some the studied
contaminants reach concerning levels. The detection of these compounds at low ng per litre
levels is still a challenge for the analyst. Techniques that can meet this chailenge are mainly
chromatographic techniques coupled with mass spectrometry.

A rapid, sensitive and precise method for the determination and guantification of pharmaceutical
residues in water samplas is presented. It employs the use of on-line solid phase extraction and
liquid chromatography - tandem mass spectrometry. The columns employed in this study were:
Hypersil Gold 12um, 50x2.1mm as a pre-concentration column and Phenomenex Luna C18 (2}
5um, 150x2.0mm as an analytical column. This turnkey method allows water sample injections
up to 20mL. However, lhis study was developed by injecting volumes of TmbL and &ml. The
sample preparation method was reduced to a simple filtration when handling ground water or
waste water samples or direct injection when handling drinking water samples.

The advantage of the method is the drastic reduction on sample preparation time, when
comparing with the normal offine sample preparation methods, and the lower limits of detection
achieved.

The emergent contaminants studied included compounds belonging to different families, such
as anti-inflammatories, antibiotics, antidepressants. lipid regulators and B-blockers. This method
was employed in the analysis of drinking water, ground water and waste water samples.
Linearity, reproducibdity and precision were studied. Two transitons (Selected Reaction
Moritoring mode) were selected for each compound and guantification was performed by
isotopic dilution.

The limits of detection were found to be at low ng/L levels.
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P.85 OPTIMIZATION OF AN UNIVARIATE HEADSPACE SOLID-PHASE
MICROEXTRACTION EXPERIMENTAL DEBIGN FOR THE
QUANTIFICATION OF HALOANISOL COMPOUNDS IN MADEIRA WINES
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Haioanisoles constitute & family of organic compounds responsible for the taste and odours
associate to fungal and earlhy-musty descriptors in wine This undesirable change in the
organoieptic properties aifects 2-5% of bottled wine, prevents its consumption and causes
great economic losses in the wviticulture and related industries and for that the determination
thelr ofigin and causes is one of the priority objectives of wine companies.

From a biological point of view the origin of haloanisoles can be found in methylation of the
corresponding halophenols, by certain fungi such as the aspergilius farmily .

Due to the extremely low concentration of these off-flavour compounds in wine (in range of
ng/l) it becomes necessary to select an analytical technique with suficlent sensitivity and
reprodutibiiity.  Therefore, in these work, it was developed a headspace solid-phase
microextraction (HS-SPME) combined with gas chromatography-mass spectrometry {GC-MS3)
methodology was optimized in order to quaniify 2,4,6-trichloroaniscte (TCA), 2.4-dichloroaniscle
(DCA), 2,4.6-tribromoanisole {TBA), 2 6-dichloroanisale (DCA) and pentachioroanisole (PCA) in
wines.

The quantification involved the selection and optimization of the paramelers which might affect
the extraction efficiency such as type of coaling fibre, extraction time and temperature, ionic
strength, sample velume (expressed as 1/B), stirring. descrption temperature and time,

The SPME method optimization was been conducted by considering one parameter at a time
and keeping ail other variable constant (univariate optimization design). According to the data
obtained, it was selected the following parameters: polydimethylsiloxane-divinythenzene
(PDMS/DVB) SPME coating fibre, extraction temperature of 35°C and 45min of extraction time,
1/ of 0.5.

The optimized and validated method will be then appliad to the analysis of real wine samples
produced at Madeira Island.

Acknowledgements
The prasent study was financially supported by PhD grant {SFRH/BD/25338/2005) from Fundacéo para a
Ciéncia e Tecnologia (FCT)

Retferences
! Lizarraga, E.: Irigoyen, A Belsue. V.- Gonzalez-Penas. E.. Journal of Cromatography A, 1052 (2004},
145-149,

249




P A

6° encoptre nacional de cromatografia comunicactes em paster —~ P.86

P86 ANALYSIS OF VIRGIN DLIVE OIL PHENOLIC METABOLITES IN MUMAN
PLASMA AND URINE BY LC-MS/MS: A PRELIMINARY STUDY
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Olive oil is & typical component of the Mediterranean diet and has besn associated with a
reduced incidence of coronary heart disease. This is likely due in part to the high amount of
monounsaturated faity acids but alsc to is phenclic content. Olive oit has in its phenclic
composition oleuropein and ligstroside derivatives, which are secoiridoid compounds, and also
hydroxytyrosol and tyrosol. Several studies have shown that these phenofic compounds are
absorbed. Glucurenide, sulphate and methyl conjugates of hydroxytyrosol and tyrosol have
been found in plasma and uring in both human and animal experiments .

The aim of this study was to optimize an SPE and LC-MS/MS procedure for the isolation and
analysis of metabolites, in biclogical samples, of typical phenolic compounds in olive oil such as
hydroxytyrosol monoglucuronide, hydroxytyrosol moncsulfate, tyrosol glucuronide, tyrosol
sulfate. Other metabolites related 10 secoirideoid compounds were also screengd by means of
LC-MS/MS.

Two volunteers were provided with 50ml of extra virgin olive that was ingested in a single dose
with some bread. Urine was collected before and after the ingestion period {at 0. 4. 8, 12 and
24h) and stored at -20°C until analysis. Blood was also collected al time 0, 0.5, 1, 2, 4 and 6h,
After centrifugation plasma was pooled and stored at -20°C until analysis.

Figure 1 shows the chromatograms corresponding to hydroxytyrosol monosulfate, by means of
MRM, detected in urine after ofive oil ingestion.
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F1 Hydroxytyrosol monosulfate detected in urine: 0, 4, 8, 12 and 24h.
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P.87 CONTRIBUTION TO THE CHARACTERIZATION OF THE PORTUGULESE
OPUNTIA SPP.

Macia Santos’. Ana Luisa Simplicic’, Catarina Duarte’. M. R. Brenze™?
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2780-157 Qeiras. Portugal
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Gpuntia spp., a cactus which spontaneously grows in Portugal, is a xerophytic piant that mainly
grows in arid and semi-arid regions. Cactus cladodes, fruits and flowers have been traclitionally
used as medicines in several countries, particularly in Latin America bul alsc in northern Africa.
Examples of this use are the treatment of gastritis, fatigue, dyspnoe, rheumatic disorders and
erythemas, the improvement of digestion and the enhancement of the general “detoxification
pracess”. Cactus uses as cosmetic have atso been described, mainly using seed oif.

The tuits (named prickly pears) are a good scurce of carbohydrates, vitamins (for example,
vitamin C), amino acids {including taurine} and yellow and/or red betalaing (betaxanthins and
betacyanins. respectively). Cactus flowers contain many interesting chemical compounds;
carbohydrates, mucilage, minerals and flavonoids {such as iuteolin, kagmpferol and guerceting,
The cladodes are rich in fiber and used in dietary supplements often referring abifity for
regulating blood sugar or cholesterct levals.

In this preliminary comparative study cladodes (cofiected in Portugal) were extracted with
different solvents and analysed by high-performance figuid chromatography {HPLC) using diode
array, electrochemical and mass spectrometry detection. In figure is presented an illustrative
chromatogram of & cladode exiract detected at 280nm.
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F1 Chromatogram of the ethanolwater (50:50) extract from cladodes (28Cnm).

Fruit juices of different Opuntia varielies were also analysed. By using LC-MS/MS it was
paossible to obtain some results concemning molecular weight of peaks detected and possible
fragmentation paterns.

Results obtained are discussed in terms of the chromatographic profiles and the chemical
composition is correlated with the antioxidant activity of the different samples analysed,
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P88 AVALIACAO DA APLICABILIDADE DA METODOLOGIA DE SPME/GCXGC-
TOFMS NA OBTENGAO DO PERFIL METABOLICO VOLATIL DE AZEITES
EXTRA-VIRGEM

Alexandra Nunes. Juliana Vinholes, Anténio Barros, Ivoane Delgadilla. Sitvia M. Rocha
Universidade de Aveiro, Campus Universitdrio e Santiago, 3810-123 Aveiro

O objectivo do trabalho é avaliar a aplicabilidade da metodclogia de SPME/GCxGC-TOFMS na
obteng&o do perfii metabdlico volatit de azeites extra-virgem, com vista a estudar a sua
influéncia no aroma do preduto e no estabelecimento de potenciais marcadores varietais.

No coniroio de qualidade do azeite e a sua subsequente classificaglo nas diversas categorias
€ imprascindivel, por um lado, a guantificagio de um conjunto de pardmetros quimices e por
oulro & availagfo das suas caracteristficas organolépticas’. Para a avaliacdo organoléptica
recorre-se a um painel de provadores, que faz a apreciagaoc das amostras definindo atributos
efou defeitos. Sob, o ponto de vista do arcma, os atributos comummente descrilos num azeite
s&o o frutado, o herbaceo, 2 maca ou a améndoa e séo conferidos pela variedade e estado de
maturagdo da azeitona assim como pelo tipo de processamento utilizade e boas préticas de
fabrico. Analisando a fraccdo volalil de azeites dassificados como extra-virgem e com
caracteristicas organoléplicas de exceléncia, detectou-se uma grande percentagem de
compostas em G, e Gg nomeadamente aldeidos. Estes compostos s8o0 considerados
descritores de aromas herbaceos”.

Existem diversos estudos sobre a composicéo volatl do azeite envolvendo cromatografia
unidimensional por GC-MS, no entanto € necessario recorrer a compilagdo de diversos
resuftados para se obter um perfil 0 mais completo possw’velz ® Atendendo a complexidade da
composicdo volatll do azeite, e a elevada sensibilidade e resolugBo cromatografica da
cromatografia compreensiva bidimensional, a aplicaco da metodofogia de SPME/GCxGC-
TOFMS ao estude da fracgdo volatil de amostras de azeite apresenta-se bastante promissora®,
Assim, apos uma fase de optimizacao da metodologia, foram estudados diversos azeites extra-
virgem da mesma marca comercial. Os resullados obtidos permitiram obter cromatogramas
estruturados que por combinacao com m/z especificos levaram a definicio de espacos
cromatograticos associados aos analitos de interesse, nomeadamente acs composios em Cs e
Ce, &, ainda, a diversos compostos terpénicos (Fig.1).

Fi Cromatograma estruturado com selecgio dos des m/z 67, 93, 161 e 204 para algumas familias
quimicas: alcoois e aldeidos em Cs e Cs. @ mono & sesquiterpendides.
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Breast cancer is the most commeon major malignancy in women and the second leading cause
of cancer death. Several groups of investigators have described some volatile compounds as
markers of metabolic processes and clinical diagnosis from various pathologies, including
cancer’. The progress in the development of early detection of breast cancer makes it a case
study to identify the tools that will be effective for detection and diagnosis of other typss of
wmors.

Various methods have been employed for the discovery of biomarker patterns of major human
diseases, especially for various types of cancer. The appropriate biomarkers may be able to
define risks and identify the early stages of tumor development, assist in tumor detection and
diagnosis, predict outcomes of the disease, and help in surveillance for disease recurrenca.

The mathodologies used In the study of cancer pathologies includes salid-phase
microexiraction {SPME) introduced in the 90°s as a new approach to sample preparation®.

The biological fluids (urine) used in this work were obtained from 27 patienis with breast cancer
and 21 contrals (healthy volunteers) in Servigo de Hemato-Oncologia and Banco de Sangue of
Centro Hospitalar in Funchai.

The purpose of this work was to identify the volatile compounds in biofogical fluids by means of
H3-SPME-GC-qMSD (headspace solid phase-microextraction) described in the literature as
possible biomarkers of cancer. More than was 80 volatile compounds were identified in both
groups, belonging 1o several chemical families, namely aldehydes, ketones, benzene derivates,
among others. The major chemical families identified in control group were ketones, sulfur
compounds and volatile phencls, for the group with breast cancer were ketones, sulfur
compounds and volatile phenols. The most representative compounds of these famities were 4-
heptanone. methanethiol, dimethy! disulfide, p-tert-buiyl-phenol, 2,4-bis(1,1-
dimethylethybphenoi for the control group, and 4-heptanone, 2-pentanone. methanethiol,
dimethyi disulfice, phenol, 4-methyl-phanol, p-tert-butyl-phenot for the breast cancer group.
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P.90 ANALYSIS OF EARLY SYNTHETIC DYES WITH HPLC-DAD-MS

Catia Souto’. Micaela M. Sousa’, M. Conceigdo Oliveira®

' Deparamento de Conservagio e Restauro, Faculdade de Ciéncias e Tecnologia, Universidade Nova de Lisboa,
2823-516 Monte de Caparica. Pordugat. email: catia.n.soulo@gmail.com and m unlpt

ovisco Pais, 1048-001 Lisboa,

* Centro de Quimica Estrutural. Complexo 1, institute Superior Tégnico, UT Lisboa Aw, §

Portugal, email: congeloag. pliveiraddist utlst

Early synthetic dyes from the Smithsonian’s Helmut Schweppe Collection, Reference Coflection
DYE 16850-16915, “Important Early Synthetic Dyes” and dyed fibers “Colourings of Early
Synthetic Dyes”, were analyzed with High Performance Liguid Chromatography — Diode Array
Detection — Mass Spectrometry (HPLC-DAD-MS”). This Schweppe collection has circa 11
chemical famities, as azo, nitro, guinoline, just to name a few. being a challenge in terms of
chromatographic separation. Several elution gradients for the HPLC-DAD-MS analysis of early
synthetic dyes were tested and the resulis obtained will be presented. The best results were
obtained using an improved elution gradient of MeOH and TEA 3mM/H,0. pH=6.4 which
allowed the separation and characterization of the almost 65 dyes from the collection. In this
work particular atlention wili be given to the characterization of purple pos-Perkin dyestutfs,
which can reveal important contributions to estabfish the production date of textiles from this
period. This will be exemplified with fextiles from the XIX century.

Ackowledgement
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P91 DETERMINATION OF 5SULFUR COMPOUNDS N FERMENTED
RASPRERRY BEVERAGES BY GC-PFPD

W.F. Duarte™, G. Dragone”. D.R. Dias®, LA Teixeira®, R F. Schwan® J.M. Ofiveira®

“Department of Biglogy, Federal University of Lavras, 37200-000, Lawas, MG, Brazil

“IBB - Institute for Biotechnology and Bioengineering, Centre of Biological Engineering, University of Minho, Campus de
Gualtar, 4710-057. Braga, Portugal

Volatile sulfur compounds are known to have very powerful and characteristic odours, and can
contribute to pleasant or unpleasant aromas of a wine, according to their nature and
concentration. Their concentration has a great influence on sensory properties, often being
strongly dependent on threshold values, normatly low. The determination of sulfur compounds,
eluted in a chromatographic column, has been performed using mainty flame photometric
detection (FPD), sulfur chemiluminescence detection (SCD}, atomic emission detection {AED)
and more recently, pulsed flame pholometric detection (PFPD).

The objective of this study was to determine the sulfur compounds in a fermented raspherry
beverage using GC-PFPD. The analyses were made on & Varian CP-3800 gas chromatography
equipped with a PFPD detector operating in sulfur mode. Aromatic extracts, obtained by liquid-
liquid extraction with dichloromethane, were injected into a 1079 split/splittess injector (splitiess
for 30s}. The separation was performed with a CP-Wax 52 CB column (50m x 0.25mm i.d.,
0.2pm film thickness; Chrompack}. The oven temperature was programmed from 6C °C (5 min)
to 200°C, at 20°C/min (final hold for 5min). The carrier gas was hefium with & constant flow rate
of 1.2ml/min. The temperature of the injector and detecior was set to 250°C. The detector
voltage was 570V, the gate delay for sulfur compounds was 6ms and the gate width was 20ms,
All sulfur compounds were identified by comparing their retention times with those of the pure
standards. Raspberry pulp was diluted with water {1:1), sucrose was added to adjust the initial
sugar concentration to 160g/L. {sucrose+glucose+iructose) and the pH was corrected to 4 with
CaCQ0;. Bateh fermentations (3L of raspberry must) were carried out at 22°C in a bicreactor,
after inoculation with 1g/l. of Saccharomyces cerevisiae CAT' previously grown in YPD
medium.

In fermented raspberry beverage were identified and quantified 7 sulfur volatite compounds:
turfuryl mercaptan {16.9ug/L), 2-mercaptoethanot (4.7ug/l), 2-(methylthiciethanol (158, 1ug/L),
3-mercapto-3-methylbut-1-ol  (4.0pg/l), 3-methylthio-1-propanol  (128.9ug/L), 4-mercapto-1-
hexanol (1.5ug/.) and benzothialoze (5.7ug/L). The highest concentrations were found for 2-
{methylthio)ethancl and methionol {3-methylihio-1-propanacl). Methionol, with caulifiower and
cabbage descriptors, can be related to the metabolism of yeasts, when methicnine is
metabolized.

it was concluded that liquid-liguid microextraction with dichlaromethane followed by GC-PFPD
analysis is effective to quaniify volatite sulfur compounds produced in fermented raspberry
beverages. As expected, the PFPD detector exhibited a quadratic behavior for these
compounds.
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P.92 A CARQUEJA COMO FONTE DE ACUCARES FERMENTAVEIS EM
ETANOL

Nuno Git', Fernanda Domingues', Maria Emilia Amaral'” & Ana Pauta Duarte'?
' Departamento de Ciéncia e Tecnologia do Papel,

* Unidade de nvestigacao de Materiais Téxieis e Papeleiros,

Universidade da Beira Interior

Rua Margués d'Avila e Bolama - 6200-001 Covilha

A produgdo de bioetanol a partir de biomassa vegetal € uma forma importante de obtenciio de
um hiocombustivel gue permite reduzir 0 consumo dos combustiveis fosseis, bem como evitar
© seu esgotamento. preservando o ambiente, principaimente reduzindo a quantidade de gidxido
de carbono libertado para a almosfera. Poriugal possul uma extensa area florestal com uma
grande guantidade de espécies arbustivas, as quais podem ser utilizadas como matéria-prima
para producio de bicetanol. Esta biomassa lenhoceluldsica pode ser considerada um material
hastanie atractivo para a produco de etanol ne future.

Um dos passos cruciais para a produgao de etanol a partir de espécies vegetais ¢ a hidrdlise
da hemicelulose e celulose a aglcares monoméricos. O métode mais promissor é o uso de
enzimas, contudo € necessario tornar este material acessivel a estas através de um pré-
tratamento, sendo esta etapa de grande importancia na bioconversdo de materiais
lenhocetulosicos em bioetanol. No presente trabaiho foi estudada a optimizacéo das condigdes
de um pré-tratamento usando acido sulfGrico diluido, para uma espécie arbustiva da biomassa
florestal, Pterospartum tridentatum {cargueja}. A biomassa vegetal foi caracterizada quanto a
composicao guimica, e apresentou valores gue colocam esta espécie arbustiva como matéria-
prima de elevado potenciat para a producdo de bioetanct,

Os ensaios foram realizados sob diferentes condigdes operacionais ulilizando uma ferramenta
estatistica de Response Surface Methodology para modelar o pré-tratamento de modo a obter
um elevado rendimento de actcares redutores totais.

As condicbes operacionais estudadas foram: temperatura (80-180°C). tempo de residéncia (30-
120min), concentrag@o de acido sulldrico (0,5-5%}) e razdo biomassadiquido (1,5g/10mL-
3g/10mL). A conceniracac de agUcares redutores totais nos filtrados resultantes dos pré-
tratamentos foi determinada pelo método do acido dinitrosalicilico (DNS). Os aclicares
individuais foram determinados por HPLC, usando uma coluna aminex HPX-87H (Bio - Rad,
Hercules, CA) usando come eluente 0,05M H.S50., com um caudal de 0,4mi/min a uma
temperatura constante de 65°C. Esta delerminacac apresenta particular relevéncia porque
quandc passamos para a etapa de fermentaclo, é necesséario conhecer quais os aglicares e
em gue quanfidades se encontram no nosso filtrado, dado que pentoses e hexoses sdo
fermentados por microorganismos diferentes.

A concentracdo maxima de aclcares totais obtida foi de 306,1mg/g de biomassa, quando a
reaccéo foi realizada a 130°C duranie 75min, 5% de acido sulfGrico e 2,25g/10mL de razéo
biomassadiquido. A andlise por HPLC dos filtrados resultantes dos tratamentos efectuados nas
condicdes anteriores mostra gue a xilose foi o principal acucar obfido, sem que produzam
grandes guantidades de produtos de degradacao dos agucares.

As variaveis operacionais que mais influenciam o pré-tratamento s&o ¢ tempo de residéncia, a
temperatura e a percentagem de acido.
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P.83 FAST DETERMINATION OF PLASMA ANINOTHIOLS BY 1ISOCRATIC HPLC
ELUTION AFTER PRECOLUMN DERIVATIZATION

Rita Ferin'*, Malaida Raposo’, Bruno Gongalves’, Elisabete Lima™, Maria Leonor Pavio™?, José Baptista™?
' CIRM and * DCTD, Universidade dos Agores, Rua da Mae de Deus, 3500-801 Porta Delagada, Agores, Portugal

Low molecular weight plama thiols such as homocysteine (Hey}. cysteine (Cys), cysteinylglycine
{Cys-Gly) and glutathione (GSH) are fundamental cellilar components that play several
important roles in metabeolism and homeostasis. In recent years there has been a growing
Interest in identifying the effects of aminothiols in the pathogenesis of human disorders, namely
cardiovascular diseases'. Plasma aminothiols content is frequently measured by HPLC with
fluorescence detection. The aim of our study was to develop a new methodology for a
simultaneous determination of the four aminothiols, taking into account the reduction of their
retention times, which will have a significant effect on the number of the daily sample analysis
performed.

In this method, thicls were reduced from plasma proteins with tri-n-butylphosphine (TBP),
followed by protein precipitation with trichloroacetic acid (TCA) and derivatized with a thiol-
specific fluorogenic reagent ammonium 7-fluorobenzo-2-oxa-1.3-diazole-4-sulphonate (SBD-F),
The thiols adducts were separated by an isocratic elution on a Plafinum EPS C18 analytical
column (53x7mm |.D., 3um particie size} kept at 35°C that was protected by a C18 guard-
column (30x2mm 1.D.). using G.1mol/L KH:PO, buffer pH 2 cantaining 40ml/L of acelonitrife as
a mobile phase. The detection was performed by a fluorescence detector (excitation at 385nm
and emission at 515nmy). Peaks of the four referred aminothiols were quantified by comparison
to a standard curve prepared by plotting peak areas versus the different levels of known
standard solutions afler normaiization with inlernal standard and the results are expressed in
pM per 20uL of sample injection. Resuits indicated an excellent linearity for ali the analytes over
their respective concentration ranges with correlation coefficients r=0.89. The precision of the
chromatographic methodalogy was evaiuated by performing the repeatability of the HPLC
analysis of the four plasma thiols in intra- and inter-day measurements of the retention time (RT)
by repeated sampie injections. The RSD for the intraday {n=10) repeatability of the RT ranged
from 0.54% to 1.86%, and for the interday (n=4) precision varied from 0.32% to 1.71%. The
accuracy of this method was evaluated by determining the recovery of Hey, Cys, Cys-Gly and
GSH in sampies with known concentrations of aminothiots, Three different standard amounts of
each of the thiols were added to the plasma sample which was subjected to the HPLC
chromatographic analysis. The recovery was calculated based on the difference hetween the
total concentration determined in the spiked samples and the concentration in the non-spiked
samples. Results show thal recovery ranged from 92% to 100% indicating a high degree of the
method's accuracy for the determination of aminothiols fn the analyzed plasma samples.

This methed aflows a complete analysis in 8min, whereas other published studies show
analysis fimes ranging from 15 to 20min™ using HPLC gradient eiutions. By reducing the
analysis time, a larger number of analysis can be performed daily with the advantage of
determining the levels of the four aminothiois at the same time. This assay is well suited for
high-throughput guantitative determination of aminothiols in clinical studies, and can be used to
suppert investigations of oxidative stress in patients with cardiovascular and chronic kidney
diseases.
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P84 SEPARATION AND CHARACTERIZATION OF THE PHENOLIC
COMPQUNDS IN HELICHRYSUM MALALECEUM BY HPLGC-DAD-ES-MST
Sandra Gouveia, Paula Castiho
Centro de Quimica da Madeira, Departamento de Quimica da Univarsidade da Madeira,
Carnpus da Penteacta, 3000-380 Funchal, Portugal.
Madeira archipefage has four endemic sub-species of Helichrysum (Asteraceae). Two of tham,
Helichrysum malaleucum and Helichrysum devium, are used in folk medicine for the treatment
of respiratory diseases such as bronchitis and pharyngitis.
In the present work, a simpie and rapid method has been used for the screening and
identification of the main phenolic compounds present in methanolic axtracts of H. malalatcum
using high-performance liquid chromatography with on-line UV and electrospray ionization mass
spectrometry detection (LC-DAD-ESI-MS™.
Plant material was harvested in the wild in two locations of Madeira Island: Fajd da Nogueira, a
mountainous location, and Séao Vicente, in the norih coast.
A total of 38 compounds were identified or tentatively characterized based on their UV and
mass spectra and retention times. Two of these compounds were positively identified by
i comparison with reference siandards.
2 The phenolic compounds detected included several derivatives of quinic acid, flavonols O-
glycosides {quercetin, isorhamnetin and kaempferol), flavones O-glucosides {apigenin and
lutentin}, caffeic acid derivatives.
This contribution presents one of the first report on the analysis ot phenclic compounds from
Helichrysum malaleucurn lowers using LC-DAD-ESI-MS".
Acknowledgements:
3. Gouveia thanks FCT for a PhD grant SFRE/BD/24227/2005.
This work made use of equipments from MS National Network SEDE/508/REM/2005 and NMR National
Network REDE/A517/RMN/2005,
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P.95 CHROMATOGRAPHY: THE ANALYTICAL TOOL TO THE DETERMINATION
OF PESTICIDE RESIDUES - A MADEIREAN OVERVIEW

Fernandes, P., Gongaives, M.J.. Barras, N., Oliveira, L.
DivisAo de Analise de Residuos, Laboratorio Regional de Veterindria e Seguranca Alimentar,
Caminho das Guebradas de Baixa. 9000-233 Funchal

The monitoring programmes of pesticide residues in Autonomeus Region of Madeira started in
1992 with the installation of Agricultural Madeira Laboratory in Camacha. Buring the initial
exploratory years the main objective was to increase the analytical capacity of the laboratory in
order to achieve the necessary scope. nitially equipped with one GC-ECD/NPD HP5890 and
one GC-MS HP5890 5971A, the analytical resources had increased continually with a HP8890
NPD/NPD, one HPLC-DAD-FLD HP5890 acopled to a Pickering 5100 Post-column system and,
in 2006 with a new HPLC-YWD. During these years, were introduced several multi-residues
methods to analyse organochlorines, organophosphates, pyrethroids, benzamidazole
carbamates, N-methyl carbamates and one single residue method for the family of
dithiocarbamates. The analytical capacity of the laboratory has grown continually and has
reached the number of about 120 pesticides in 2009, excluding degradation products and
metabolites (Figure 1).

Nowadays, due to liberatization of the market, the pressure related with the increase of
production in short periods of time, has gained a great significance, creating conditions for
alimentary frauds. Since new potent chemicals are continuously introcduced into the market,
achieve fower 1L.ODs and maximise the analytical capacity becomes critical. Thus, investment in
chrematographic equipment with high sensitivity, specifily, universality, speed and high degree
of automatization as well as the minimization of sample preparation technigues, the
complementarity of the installec technigues and the investment in new substracts and analytes
are crucial for a residues laboratory.

in this way, with the new Regional Laboratory of Veterinary and Food Security in Santa Rita, in
2009, our Division was reinforced with a new GC-TOFMS from LECO, one LC-MS-M3
Micromass Quattro-micro from Waters, one HPLC-FLD Agilent 1200, one GC-ECD/FPD Agilent
7860 and a new automated GPC from Gilson. With these new chromatographic equipments,
our laboratory has become one of the best equipped laboratories in Portugal in analysis of
residues. Qur chailenge for the near future is to introduce a new line for the control of pesticides
in water, for micotoxines in food, start to analyse pesticides in animal origin products, implement
an analytical line for single-residue methods and increase our analytical capacity. in routine
methods, for 200 pesticides. This is our Mission: challenging but attractive.
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F1. Evoiution of the residues analytical capacity of RAM, since 2000.

Keywords: pesticide analysis; chromatography, GC, GC-TOFMS, HLPG, LC-MS/MS
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P.96 PESTICIDE RESIDUES MONITORING N MADEIRA  ISLAND
AGRICULTURAL PRODUCTS, 2008-2008

Otliveira, L., Barros, N., Gongalves, M.J . Fernandes. P.
Divisao de Andlise de Residuos, Labaratdrio Regional de Veterindria & Seguranga Alimentar,
Caminho das Quebradas de Baixo, 9000-233 Funchal

Between 2006 and 2008, a total of 575 samples, including regional and imported commodities,
were coliected on wholesale and retail market, in Madeira Island, to determine the degree of
exposition of madeirean population to the pesticide residues. Pesticides residues were
determined by multi-residue methods (MRMs) and single residue methods (SRMs) followed by
gas chromatography analysis with Nitrogen Phosphorous Detector (NPD), Electron-Capture
Detector {ECD) and Mass Spectrometry Detector (MS8D), as well as by liquid chromatography
with Variable Wavelength Detector (VWD) and Fluorescence Detector (FLD).

From the total analysed samples, 76% had no detectable residues and 11% showed pesticides
above the respective Maximum Residue Level (MRL). During this period, the violgtion rates
decreased significantly (from 12% to 8%} in 2008 when compared with 2008 and 2007 whereas
the detection rales in 2008 increased slightly {from 27- 32 fo 49%) in comparison with the
previous years.

Of the 120 pesticides that were monitored (excluding metabolites and degradation products), 43
pesticides were actually found. The most frequently detected pesticides were dithiccarbamates
{(17%), dimethoate and omethoate (13%), chiorpyriphos (11%), thiabendazol (10%) and
acrinathrin {§%). Agricultural products with pesticide residues were pepper, strawberry, oranges
and tomato in decreasing order (Figure 1).

The pesticides involved in violative samples where mainly dimethoate and acrinathrin. Despite
the oranges, wine grapes, bananas and peaches showed the highest violation rates (14-20%)
(Figure 1), since 2006, the number of viclative samples has decreased significantly namely in
banana (from 28 to 5%}, wine grapes {from 22 to 11%) and strawberries {from 23% to 0%).
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P.97 PESTICIDE RESIDUES: DATA VALIDATION BY GAS AND LIQUID
CHROMATOGRAPHY

Qliveira, L., Barros, M., Gongalves, M.J., Fernandes, P.
Divisao de Andlise de Residuos, Laboratdria Regional de Veterindria e Seguranga
Alimentar, Caminha das Quebradas de Baixa, 8000-233 Funchal

Pesticides-residues testing of agricultural products and foods is carried cut worldwide and is
probably the most extensive studied contaminants in the food chain. Pesticides monitoring is
mainly undertaken to check the compliance with maximum residue limits (MRLs) as part of
regulatory testing programmes. Since regulatory limits for pesticides have progressively
decreased and residue data is used in exposure assessment by safety and health authoritias,
accurate measurement of any level of residues above the reporting limits have been imposed.
The challenge for pesticide residues analysis laboratories is therefore to be capable to test a
targe number of widely different pesticides, to have methodologies validated for a diversity of
food types/pesiicides combinations and to be capable ic demonstrate a competence in achieve
the detection of low levels of pesticides. Laboratories therefore need to validate methods and
provide mechanisms to estimate the uncertainty of the obtained data.

In the present wark, wa describe the results obtained from the validation of about 120 pesticides
{exciuding metaboiites and degradation products) using multi-residue (MRMs; and single
residue (SRMs) methods. Chromatographic analysis was performed using Gas chromatography
with Nitrogen Phosphorous (NPD), Electron-Capture (ECD) and Mass Spectrometry (MSD)
detectors, as well as by liguid chromatography with Variable Wavelength (VWD} and
Filuorescence (FLD) detectors tecnhiques. Linearty. Pearson correlation coefficient of
calibration curves, instrumental fimit of detection/quantitation {(LODA.OQ) and matrix recoveries
at several levels of concentration were evaluated .

Good linearity of the calibration curves was obtained over the range from 0.01 to 0.32mg/kg,
with Pearson correlation coefficients 20.99 to the majority of the pesticides. Instrumental LOD
values generally varied from 0.001 to 9.007 mg/kg. The instrumental LOQ values were around
0.01mg/kg for almost all pesticides and more than 90% of pesticides analysed by each mode
met the acceptability criteria of recovery (70-120%) and RS0 (= 20%), at the studied levels.

Keywords: Pesticides, Method Validation, Linearity, Limit of Detection, Limit of Quantification
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P98 IDENTIFICACAD POR HPLC-PDA DE METABOLITOS SECUNDARIOS DE
EXTRACTOS ETANOLICOS DE  PLANTAS AROMATICAS COM
APLICACAD EM INDUSTRIA ALIMENTAR

Carmo Serrano’. Rosario Bronze®, Clivia Matos', Anténio Marques®. Barbara Teixeira”, Cristina Ramos®. Maria Leonor
Nunes®

VINRB, 1.P., L-INIA, Quinta do Margués. Av. da Repubiica, ova Oeiras, 2784-505-OEIRAS. Portugal.

! Facuidade de Farmacia Av. Prof, Gama Pinte 1649-003 Lisboa. Portugal.

*INRB, LP., IPIMAR, Avenida de Brasilia, Algés, 1449-006-Lisboa. Portugal.

carmoserranGE@qmall.oom

Actualmente, existe um conhecimento crescente do impacto dos antioxidantes naturais na
promocao de saude humana, combinado com estudos que demonstram os efeitos adversos
que alguns antioxidantes sintéticos, como o butil-hidroxianizol (BHA} ou ¢ butil-hidroxitoluena
{BHT), podem trazer para a saude. levou ao aumento das pesduisas sobre os antioxidantes
naturais, principalmente os encontrados nas plantas. Os extractos de plantas aromaticas tém-
se revelado excelenies fontes de composios fendficos com actividade antimicrobiana e
antioxidante pedendo ser usadas como conservantes naturais em alimentos.

O presente trabalho pretende ser urn contribulo para este tema estudando os metabolitos
secundarios de um copjunto de plantas aromaticas com aplicagdo na indastria alimentar,
usadas em Porlugal, as quais foram ja objectc de andlise preliminar das suas potencialidades
antioxidantes, antifingicas e antibacterianas (Matos et al, 2008). Com ¢ objectivo de identificar
0s compostos responséveis pela bioactividade referida utilizou-se a técnica de exiraccdo
sequencial em fase solida (SPE) para separacio dos compostos idnicos {tais como alcalbides)
e n3o iGnicos (tais como terpendides e compostos fenclicos), seguida da técnica de
cromatografia liguida de alta resolucdio, com detecgado por fotodiodos (HPLC-PDA) para
identificacdo qualitativa dos compostos estudados.

Referéneias
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P99 EVOLUCAOD DE COMPOSTOS VOLATEIS EM FERMENTADOS DE
MEDRONHO

Santo, D.; Quintas, C.; Gatego, L.

Instituto Superior de Engenharia, Universidade do Algarve
Campus da Penha, 8005-13% FARC

disturbencia@ hatmail.com: cquintas @ uaig.pt; loaleqo @ ualg. pt

0O destiado do fruto Arbuius unedo L., apresenta grande importancia econdmica para os
habitantes da zona serrana do Algarve. Varios irabalhos tém sido desenvolvidos no sentide de
methorar ¢ processo  produtive.  Primeiramente,  dando  particulare  importancia  ao
acompanhamento das fermentacdes e & analise do produto final e nesta fase dande maior
relevancia a formagio de etanol e a sua ligac8o com a microbiota durante a fermentacio.
Neste sentido, foram seguidas 3 fermentagdes de um produtor tradicional de Sao Bartolomeu
de Messines no concetho de Silves. As fermentagbes decorreram de forma natural, desde
finais de Qutubro a inicio de Marco, durante 130 a 150 dias. Neste periodo, as temperaturas na
serra algarvia sao muito baixas chegando a atingir valeres negativos durante a noite, figura 1,
Foram recolhidas 7 amostras de cada fermentador em diferentes fases da fermentagio e de
diferentes pontos do fermentador. As amostras de fermentado foram sujeitas a diversas
analises entre elas a quantificagdo de etanol, de acetalo de etifo e de isopentandis, por HS3-
SPME-GC, usando o método da adiclo de padréio e uma fibra de pofiacrilato.

Em todas as fermentagdes verificou-se que a contagem de microrganismos totais e de
leveduras era da mesma ordem de grandeza e que se atingiu um maximo ac quarto dia de
fermentagac, valor que se manteve muito semelhante ate ao final.
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F1 Variagdo das temperaturas maximas (....... }y ¢ minimas (----) da sala de fermentago. Pericdo de

fermentacdo 5 (=), 7 (=) e 10 (=} dias.

A guanticade de etanol inicial ndo era detectavel pela metodologia usada mas apds 30 dias de
fermentacdo este composto atingiu mais de 80% do valor que apresentava no final figura 2.
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F2 Evolugio da massa de etanol por kg de massa de fermentada para os 3 fermantadores em estudo.

E netorio que a partir dos 30 dias de fermentagio existe um abaixamento no teor de etanol em
todas as fermentaches estudadas, o que certamente esta relacionade com o abaixamento da
temperatura ambiente. O acelato de etilo & os isopentancis ¥m uma evolugéo semelhante
embora com teores de 1,5% e 0,5% respectivamente, quando comparados com os teores de
stanct.
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P.100 QUANTIFICATION APPROACH FOR ASSESSMENT OF SPARKLING
WINE VOLATILES FROM DIFFERENT SOILS, RIPENING STAGES, AND
VARIETIES BY STIR BAR SORPTIVE EXTRACTION WITH LIQUID
DESORPTION

Elisabete Coelha’, Manuet A. Coimbra', J.M.F. Nogueira®® and Silvia M. Rocha’

! Departamento de Quimica, Universidade de Aveiro, 3810-193 Aveirg, Portugal.

¥ Universidade de Lisboa, Faculdade de Ciéncias. Departamento de Quimica & Bicguimica.
* Gentro de Quimica e Bioguimica, Campe Grande Bd. €8, 1749-016 Lisboa, Portugal.

Stir bar sorptive extraction with liguid desorption followed by large volume injection coupled to
gas chromatography-quadrupole mass spectrometry (SBSE-LDAVI-GC—gMS) was applied for
the quantification of varietal and lermentative volatiles in sparkling wines'. Two grape varieties,
ie. 'Femdo-Fires (FP) and ‘Baga’ (BG), obtained from different ripening stages and soils were
used. The analylical data were performed by using suitable standards of monoterpene
hydrocarbons {u-pinene), monoterpencis (linaloal), sesquiterpenocids (£,E-farnesol, Z-nerolidol,
and guaiazulene}, Cy; norisoprenoids ([i-ionone), aliphatic and aromatic alcohols (hexano! and
Z-phenylethanal), and esters (hexy! acetate and ethyl decanoale) as model compounds, The
wine volatiles were quantified using the structurally related standards. The SBSE-LD/LVE-GC—
gMS methodology allowed, in a single run, the quantification of 71 wine volaties that can be
guantitie¢ accurately at levels lower than their respective olfactory thresholds. The variety and
soil influenced significantly the volatile composition of sparkling wines; lower effect was
observed for the ripening stage of grapses picked up one week before ar after the maturity state.
From all sparkling wines studied, those of wines of FP variety, from a clay-calcareous soil with
ripe grapes seem to provide the wine with the highest aroma potentiai®,

Acknowiedgemeants: This work was financially supported by AGRC N” 38 and Fundagdo para a Ciéncia @
Tecnologia (SFRH/BD/25336/2005).
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P.101 DIRECT HPLC ENANTIOSEPARATION OF CHIRAL XANTHONES ON
POLYSACCHARIDE AND MACROCYCLIC ANTIBIOTIC-BASED CHIRAL
STATIONARY PHASES

C. Fernandes"? . P. Branddc' M. E.Tirtan®®, ©. Afonso™, Q. Cass”, M. Pinto"?

'Servico de Quimica Orgénica, Faculdade de Farmacia, Universidade do Porto, Rua Anibal Cunha, 164, 4050-047,
Porta, Portugal

" efernandes @ .up pt

?CEQUIMED-UP, Faculdade de Farmdcia, Universidade do Porto, Portugal.

*Caniro de Investigagio em Ciéncias da Saide, Instituto Superior de Ciéncias da Sadde-Nore, (CICS-1SCS-N),
Gandra, Portugal.

* Departamento de Quimica, Universidade Federal de Sao Carlos, SP, Brasil.

Chiral xanthone derivatives (CXD) can be associated with important pharmacological activities
such as anticonvuisant, antidepressant, anti-inflammatory and antitumor’?, with mechanisms of
action many times associated with enanticseieotivity1. The use of Chiral Stationary Phases
(CSP) in HPLC has proven to be the most helpful among the currently methods to achieve
chirai separationss. Thousands of different chiral compounds have been efficiently
enantioresolved by polysaccharide-based cofumns® and, in our group, analytical HPLC methods
using this type of CSPs were already used for resclution of racemic xanthonolignoids®. In recent
years, the CSPs with covalently bonded macrocyclic antibiotics have proven to be versatile and
selective chiral selectors for separation of different classes of chiral compounds®.

This work describes the investigation on the resolution of a small library of CXDs on three CSPs
{one polysaccharide and two macrocyclic antibiotics). under different elution modes (normal,
reversed-phase, and polar organic).

The CXD were synthesized by coupling 2-carboxy-6-methoxyxanthone with both enantiomers of
valingl (CXD-1), feucinol (CXD-2), 2-amino-1-propanc! (CXD-3), 1-amino-2-propancl {CXD-4}
and a 4-dimethylbenzylamine {CXD-5) as chiral reagents (Figure 1.

%) 0
tog THTL, 3 THE, TEA
T ™ e e
M) o7 Chiral Reagent MeO

F1 Synthesis of different CXDs (1-5).

o] O

Chiral Moiety

Q]
CXD1-CXD5

The polyssacharide-based CSP consisted of cellulose fris-3,5-dimethylphenyl carbamate coated
onto APS-Nucleosi! (CSP-1), The macrocyclic antibiotic-based were the Chirgbictic T (CSP-2)
and Chirobiotic B (CSP-3).

The optimized chromatographic conditions that allowed the best enantioseparations are
presented in Tables 1 and 2.

T1 Best enantioresolution achieved on polyssacharide-based CSP*.

CXD CSP ‘Mobile Phase K, a R,
1 1 MeOH#LO (80:20) wilh 0.1% TFA 1.5 12 10

2 1 MeOHH,O (80:20) with 0.1% TFA 1.9 12 1.3
3 Hex:EtOH {80:20) 21 1.2 1.0
5 i MsOH 06 15 2.3
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T2 Best enanticresolution achisved on macrocyclic antibictic-based CsPs™,

CXD CSP Mobile Phase K1 a As
1 2 Hex-EtOH (80:20) 53 1.5 21
2 3 Hex:EtOH {50:50) 1.0 1.4 1.5
3 2 Hex E1OH (80:20} 90 13 15

Hax = hexane. EIOH = ethanol, MeQH = methanol, TEA = triflunrocacelic ackd
*flow rate of 0.5mL min ~', UV detection at 254nm

HPLC method leaded to the enantioresolution of the CXDs 1-3 and 5 with good selectivity and
resolution. Normal elution mode using ethanot as modifier was found to be the most efﬁc’tent‘ for
chiral separation of xanthones on macrocyclic antibiotic-based CSPs. The polyssacharide-
nased CSP have proved to be effective to separate this class of compounds under normal,
reversed-phase, and polar organic conditions.
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P.102 ANALYSIS OF PINUS SPP ESSENTIAL OILS BY EMANTIOSELECTIVE
COMPREHENSIVE TWO-DIMENSIONAL GAS CHROMATOGRAPHY/TIME.
OF-FLIGHT MASS BPECTROMETRY {GCAGL/TOFMS).

E. Mateus', Jitka Zrostlikova®, M.D.R. Gomes da Silva®, M.R. Paiva’

' Departamento de Ciéncias e Engenharia de Ambiente, FCT. Universidade Nova de Lisboa 2823-516 Campus de
Caparica, Portugal

! REQUIMTE. Departamento de Quimica, Faculdade de Ciéncias o Tecnologia, Universidade Nova de Lisboa., 2829-
54 Caparica, Portugal;

* LECO Instrumente Pilsen ~ Apfication Laboratory Prague, Sokolovska 219, 190 00 Prague 8, Czach Republic

The enantiomers of chiral lerpenes present in the voltatile blends emitted by Pinus spp. should
analytically be considered as individual componenis, due to their inherent potential role in
insect-host plant relationships, and in the chemical discrimination of pine species. The
separation of enantiomeric moncterpenes by GCxGC analysis was performed with a taylor
macde fused silica capiltary column with 30m x 0.25mm LD.. coated with 0.25pm film of 15%
heptakis (2,3-di-O-methyi-6-C-tert-butyldimethyisilyl)-B-cyclodextrin in SE52 (2,3-DiMe} on the
first dimension. The cclumn was coupled to a polar column (Supelco-Wax) composing an
original set of columns for GCxGC. In order to collect information and evaluate the set
performance in GCxGC, a solution with a mixture of 43 standards was analysed before the
Pinus samples.

The chemical composition of the needles of P. pinea, P. pinaster, P. halepensis, P. nigra, P.
brutia, P. patula. P. radiata. P. taeda, P. elliotli, £. kesiya and P. sylvestris was investigated,
Steam distillation extraction {SDE) was used to collect the volatite fractions. The use of GCxGC
resulted in enhanced separation efficiency and increased signal to noise ratic (sensitivity) of the
analytes, maximizing mass spectra quality and improving compound detection and
identification. The mass spectra obtained by GCxGC showed a better quality than those
obtained by 1D-GC/TOFMS, providing higher match library factors with the NiST/Wiley
searchable libraries, and thus a stronger identification of the compounds present in the samples
than by one-dimensional GC analysis. The enantio-GCxGC analysis performed for all the Pints
spp. under study achieved the detection of 422 different compounds.

F1 Enantio-GCxGC/TOFMS overview of the separation: first dimension reconstructed chromatogram with
contour and 30 plots (£, pinaster needles).
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P.103 CHARACTERIZATION OF VOLATILE COMPOUNDS IN SELECTED FRUITS
FROM R.A.M. BY SOLID PHASE MICROEXTRACTION FOLLOWED BY GC-
qMs

J. Pereira, J.S. Camara
Centro de Quimica da Madeira. Departamento de Quimica, Universidade da Madeira, Campus Universitario da
Penteada, 8000-380 Funchal, Portugal.

Flavor is one of the most important attributes of foods in determining consumer acceptance.
Many methods have been used for flavor volatile analysis. The most typically utifized methods
for extraction and preconcentration are headspace technigues, purge-and-trap. liguid-liquid
extraction, and simultaneous distiliation and exiraction. The majority of these methods are time-
consuming, require exhaustive concentration steps, have memory effects, andfor require
dedicated headspace sampling devices.

The low concentration of the most volatile compounds makes enrichment as a basis for
identification and guantification, in which liquid-liquid extraction (LLE) followed by gas
chromatography coupled to mass spectrometry (GC-MS), have been the analytical method of
choice. Nevertheless, LLE is a time consuming and labour intensive technique, involving multi-
step procedures and use of solvents Recently, for the purposes of determining fruit arcma
volatiles, the solid-phase microextraction (SPME) technique has been applied as an alternative
sample preparation strategy, to overcome the problems associated with conventional sampling
methodologies, such as elevation caosts, time-consumption, and the use of large volumes of
organic solvents.

In this study the volatile compounds in two selected fruits from R.AM. (Madeira Istand), Sdo
Jorge lemon (Citrus fimon), and kiwi (Actinodia deliciosa), were characterized. The volatile
compounds from the headspace of the citrus and kiwi juices were isolated by solid-phase
microexiraction (SPME) prior to separation with gas chromatograph (GC) and identification by
mass spectrometry (MS). For each extraction, fibres were exposed to the headspace of a 4mbL
septum-sealed glass vial containing 2 + 0.001g of sampie, 0.5mL of water, 1uL of internal
standard and 0.10g of NaCl during 30min at 25 + 1°C under constant magnetic stirring.

The HS-SPME procedure allowed for the identification of 25 compounds in S&o Jorge lemon
juice. Most of these compounds were tentatively identified as terpenes and esters, found in
large numbers and exhibiting intense peak areas. Limonene, v-terpinene, o-cymene and -
terpinolene were the major compounds, all of which have been reporied as potent odors in
other aromatic fruits. In the kiwi aroma, 47 substances were lentatively identified being the most
intense aldehydes and ethyl esters families. The two major compounds in the fruit pulp were
(E)-2-hexenal (59.0%) and ethyl bulyrate (36.4%). Furfural, hexanal, 5-hydroxymethylfurfural
and 2,5-furandicarboxaldehyde were present in levels higher than 5%.
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P.104 COMPARISON OF THE FIBER EFFICIENCIES IN THE EXTRACTION OF
VOLATILE AND SEMIVOLATILE COMPOUNDS FROM CARICA PAPAYAL.
FRLHT

J. Pereira, J.5. Camara
Centro de Quimica da Madeira, Departamento de Quimica, Universidade da Madeira, Campus Universitario da
Penteada, 9000-390 Funchal, Partugal.

Among the many attractive and desirable attributes that create demand for fruits from the
tropics and subtropics, iheir characteristic flavor is the most noticeable to consumers. In
addition, these fruits are often inexpensive, extremely rich in vitamins, and can be used in a
wide range of food products. Despite the characleristic desirable flavor of this fruit, the chemical
composition of the volatite compounds of Madeira Istand Carfca papaya L. has not previcusly
been the object of study.

For the anatysis of the volatle compounds, some publications are available using gas
chromatography-mass spectrometry (GC-gMSD) followed by liquid-liguid extraction and steam
distillation. These technigues, however, have some disadvantiages such as higher costs, extent
time-consumption and farger volumes of organic solvents used. Recently, the headspace solid-
phase microextraction (HS-SPME) technique emerges as an attractive alternative for volatile
analysis because offers many advantages like high sensitivity and reproducibility. is a rapid,
versatile, sensitive, solventiess and economical sample preparation technique and has been
applied in a variety of analytical applications since first being described by Belardi and
Pawliszyn. Since the first HS-SPME fibres became commercially available, they have been
used in several applications, including a wide range of food analysis, like volatile compesition in
wines, beers, whiskeys, honeys, medicinal plants and several kind of fruits.

In this work as an aftempt 1o fully characterize papaya puree flavor, a ot of fibers from low
polarity 16 high polarity (for flavors) were used to reduce discrimination toward very polar and
very non-polar volaliles. The performances of each commercially avajlable SPME fiber in this
study were determined based on the intensity of the response observed. The sum of the
identified peak areas in the totai ion chromatogram (TiC) obtained for each fiber was normalized
in reiation to the sum of the identified peak areas in the TIC obtained for the fiber with highest
peak areas. In this study, each exiraclion was done in triplicate and the repeatabiliy {RSD%)
was lower than 10%. Among the commercial SPME fibers, it was observed that the CW/DVB
fiber exhibits better extraction efficiency for highly volatile compounds. This fiber is covered with
a porous solid coating, which suggests that the analyte extraction occurs via agsorption, which
is particularly efficient for volatite compounds. The maior compound in the fruit pulp was benzyl
isathiocyanate (42.3%). Linalool oxide, furfural, hydroxypropanone, linaloci and acetic acid were
present in ievels higher than 7%.
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F1 Normalized extraction“ eff\c:encaes rﬁea{.svlj‘a.'e.c‘j forPA CW'PDMS PDMSIDVB WPDMS and CAR/POMS
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P105 HEADSPACE SCLID PHASE MICROEXTRACTION-GAS
CHROMATOGRAPHY-MASS SPECTROMETRY BASED METABOLOMIC
APPROACHES IN URINARY BIOMARKER S5TUDY OF CANCERS

Catarina Luis, J.S. Camara

Cancer is a disease characterized by abnormal growth and development of normal cells beyond
their natural boundaries. Despite of global elforts to limit the incident of ihis disease. cancer has
become the leading cause of death in the last 50 years. The management of high risk cancers,
such as breast and prostate cancer, requires diagnosis at an early stage, which spscifies the
need for specific and sensitive biomarkers. A biomarker is a quantifiable laboratory measure of
a disease specific biclogically relevant molecuie that can act as an indicator of a current or
future disease state. Sometimes, certain molecules are differentially expressed in cancer cells
relative {0 thelr normal counterparts and their altered levels could be measured to establish a
correlation with the diseased state. Diagnostic biomarkers of cancers could be valuabla
diagnesis, to evaluate the risk and stratification. The cancer biomarker study inciudes several
steps such as risk assessment, noninvasive screening for early-stage disease, detection and
localization, disease stratification and prognosis, response to therapy, and screening for
recurrence using a variety of patients samples such as urine, plasma. hair, and tissues with the
conventional statistics. Metasolomics helps to understand metabolic state of biclogical systems
with comprehensive insight by detecting the metabolomes. It involves establishing the
relationships of phenotype to metabolism, which is a key aspect to describe the distribution of
metabofites with their biological functions. The HS-SPME/GC-MS based metabolomics have
therefore become a promising technique in the ciinical diagnosis. In many biomedicai
applications, M3 can play an important role to identify mixtures and create libraries along with
metabolite patterns, which are useful for to prepare metaholic fingerprints.

The metabolomic approaches for mining biomarkers of cancers based on headspace solid
phase imicroextraction (HS-SPME) followed by gas chromatography-mass spectrometry
combined with muitivariate analysis are described. To identify urinary potential biomarkers, the
qualitative and quantitative anaiyses were infroduced with 27 breast. 14 leukemia, 12 colon and
7 lymphoma cancer patients as well as 21 normal controis. Urine samples obtained from
clinically diagnosed patients of breast, leukemia, coion, and lymphoma cancers were analyzed
and compared 10 healthy normal contrals. Four groups into the normal controls and the patients
with breast, leukemia, colon, and lymphoma cancers were comprised. Normal controls (n=21,
age=44.1+10.2) were volunteered and selected with subjects have no pathological evidences of
all of breast, leukemia, colon, and lymphoma cancers, who attend at Hospita! Central do
Funchai (HCF, Madeira, Portugal). Breast cancer patients (n=27, age=54.8+9.41) were from
females with a diagnosis of invasive breast cancer whe attend at HCF. Breast cancer patients
underwent the diagnostic procedures, ie., breast physical examination, mammography, and
ultrasonography. Leukemia {n=14, age=50.1£12.9), colon (n=12, age=62.0:10.8) and
fymphoma cancer patients (n=7, age=42.0«19.0 y) were identified and categorized through
biopsy. The study protocol was approved by the ethical committee of HCF attended, and all
subjects had an agreement to use lheir urine samples on the sclentific purpose. Urine samples
for normal and oncologic patients were collected and were stored at =20 °C untl being used.
Two different approaches as quaiitative and guantitative profiling analyses of volatile and
semivolatile were performed by gas chromatography coupled to mass spectrometry {GC-MS)
followed by multivariale data analysis. The one-way ANOVA was applied in order to svaluate if
there were differences between the analyzed groups {normal and oncologic). The principal
component analysis (PCA} allowed the differentiation of the referred groups with 81.02% of the
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total variance. The compounds 1-octanol and 3-heptanone inf{uence breast arf!d Weukie:n:aa
cancers, colon cancer is influenced Dy 4-methyl-phenol, anisole and !,2-'d|hydro- ,z. -;
rrimethylnaphialene. Hodgkin by heptanal and 2-methyl-S-phenyj-Z-prope‘nal,-thle the contro
group is influenced by p-cymene, 1,4 5-trimethyinaphtalens and dimethy! disulfide.
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P.106 APPLICATIONS OF SOLID-PHASE MICROEXTRACTION: FROM
ENVIRONMENT 7O MEDICAL CHEMISTRY

J. Pereira, 4.8 Camara
Centro de Quimica da Madeira. Departamento de Quimica, Uriversidade da Madeira. Campus Uriversitario da
Pernteada, 9000-340 Funchal, Portugal.

Solid phase microextraction (SPME), one of the six “great ideas of the decade”, was invented
by Pawliszyn in late 1989 as a new pre-concentration technology, in which a fused-silica fiber
coated with a stationary phase was used. Is based on the sorption of analytes present in the
sample or in its headspace by a thin film of an extracting phase immabilized over the surface of
a fused-silica fiber. Fibers are available coated with pure liquid polymeric phases or with porous
solid phases (more accurately, porous solids dispersed in liguid polymer matrixes). For liquid
polymeric phases such as polydimethyisiloxane (PDMS), the physico-chemical mechanism
responsible for the extraction is partition, and, when porous solid coatings like Carboxen/PDMS
are used, the process also involves adsorption of the analytes by ihe fiber coating. Under
practical conditions, the extracted mass, n, of an analyte is proportional to its concentration, C,,
in the sample- which is the basis of the quantitative use of SPME. Extracted masses also
depend on several other controllable andfor measurable parameters: the coating/sample
distribution constant, Ki: the headspace/sample distribution constant K, {(when a headspace is
present); sample and coating volumes; temperature; etc. K is a function of the affinity between
analyte and coating, and the proper choice of coating phase can lead to selective extractions.
The development of solid-phase microextraction {(SFME) has experienced significant growth
since its introduction as a new approach o sample preparation in the early 1890s. In
comparison to existing technalagies, such as liguid-liguid or solid-phase extraction, SPME offers
many advantages, including simplicity, speed, solventless extraction, and a convenient format
for the analyst, is simpler and faster, and provides markedly cleaner extracts than methods
based on liquid-liquid exiraction or solid-phase extraction, In the relatively few years of its uss,
SPME has become a mature technique and a useful alternative 1o conternporary techniques in
various scientific and research fields.

When SPME was first infroduced, much attention was devoted 1o the exiraction of pesticides
from environmental, biological and food matrices. Since then, work in this feld has continued,
and HS-SPME is often used as a roufine technique for the extraction of pesticides from liguid
and seolid samples. Clearly, organophosphorous pesticides {OPs) and organochiorines {OCs)
are the most extensively investigated pesiicide groups by the HS-SPME approach due to their
thermal stability and volatility. Since 2000, numerous articles have described the determination
of OPs by HS-SPME in different matrices, including water, juices, fuits, vegetables, oil,
passiflora infusions, and human biological specimens, such as whole blood. blood plasma,
urine, cerebrospinat fluid, liver and kidney.

Although SPME was initially applied only for the analysis of organic compounds from rather
clean samples (air, water}, it is now increasingly being used in bicanalysis (in vifro and in vivo)
for the determination of proteins, polar alkaloids, pharmaceuticals and surfactants, because of
its successful coupling with liquid SPME is an excellent aliernative o classical methods for
separaling drugs and biomolecules from biological samples. Applications of SPME in
bioanalysis can be divided into eight main groups, according to the type of analyte: toxicological
analysis; forensic analysis; drugs of abuse; clinical chemistry; analysis of pharmaceuticals in
hiological samples; biochemical analysis; chemical analysis; and, analysis of natural products.
n the past 10 years, the number of reports on the applications of SPME in bioanalysis
increased from 10 to more than 300.
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In vitro applications of SPME developed to date include the analysis of drugs from serum,
plasma, whole blood, milk, uring, saliva and hair, by headspace, direct immersion SPME and in-
wube SPME. Generally, the analysis of niclogical fluids is encumbered by the prasence of
dissolved blopolymers.

SPME methods can be aptimized by selecting extraction temperatures that resuftin satisfactory
sensitivity in an acceptable period of ima. Applications of SPME in hicanalysis can be divided
into eight main greups, according 1o the type of analyte: toxicotogical analysis; forensic analysis;
drugs of abuse: clinical chemistry; analysis of pharmaceuticals in biological samples;
hiochemical analysis; semiochemical analysis; and, analysis of natura! products.

Early in vivo investigations with SPME focused on fragrances emitted by insects, fungi and
bacteria. These investigations were extended 10 biogenic votatile organic compounds emitted by
animals and plants. In a more recent application, SPME technology was used for the in vivo
analysis of intravenous drug concentrations in a living animal. it shouid be pointed out that
some clinical ehemistry SPME applications could also be considered i vivo Dicanalysis.
Bioanalytical chemistry is playing an increasingly central rote in the fields of academic and
industrial science. it overiaps with a diverse range ol discipiines. including bictechnology,
biopharmaceuticais, and diagnostics. In this field SPME hag also been applied to analysis of
VOGs in human breath. In comparison to the sorption on solid sorbents followed by thermal
desarption, SPME is faster, less complicated and easier 10 perform. As a sample nreparation
method of human breath SPME offers some advantages: it is highly sensitive {limited to
compounds at a concentration of more than ~0.1 ppb); it uses short extraction time in the order
of minutes: it does not require any other device connected 1o the gas chromatograph {e.g.,
cryotrap or additional desorber); it can easily be automnated and is comparatively easy to use.
Hundreds of papers have been published, in which the SPME method was applied to pre-
concentrate VOCs in many gases matrices, such as indoor air, atmospheric air, in vivo emission
air, and human biological samples including urine, blood, and breath. Recently SPME was
developed to investigate aldehydes in fung cancer blood.
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ETGI Estrada Octavig Pata 2635-631 Rio de Mouro.

The. olive tree belongs to the genus Olea of the Oleaceae family. Members of the Olsaceae
fam;ly are characterized by the presence of secoiridoids (figure). These compounds have in
their s.tructures elenclic acid or its derivatives. Derivatives of elenclic acid include oleosides
Olecsides are not necessarily phenolic compounds but may inctude a phendlic moisty as é
res.uit of esterification. While phenolic acids, phenclic aicchols and flavonoids occur in man
fruits and vegetables belonging fo various botanical families, secoiridoids are presen!é
exclusively in plants belonging to the Gteaceae family which includes Olee europaea L.
Oleuropein, ligsiroside and niizhenide are the most abundan! secciridoids in ofives’ and the.i}
structures are presented in figure 1 as well as other secoiridoids.

Some phenolic compounds have been identified in olive seeds like salidroside, nlzhenide
hy{droxytyrosol. nazhenide 11-methyl oleoside, cleurcpein, tyrosol, and demethytoi:auropein‘ frlw
this paper we repert the analysis and chemical characterization of seed extracts from d!ea
europ;*ea L. var. sylvestris using reversed phase HPLC, with electrochemical and dicde arra
detection, hyphenated with mass specltrometry (electrospray ionization). Seeds were ColEectec{
at different maturation stages and extracts were prepared using several solvents: aceton
methano! and water:methano! mixture. A ”
As pr-evéously reported niizhenide and nlzhenide 11-methyl olecside among other 11-methyl
cleosides are the most important compounds detected in olive seeds’. Methanolic and acetr;nﬁ
extracts. seem to present higher concentration of compounds and were chosen for further
Comparl-sons. As expected the chromatograms obtained at 240 nm (maximum wavelength
absorption for these compounds) are more complex for the fruils in a less mature stage and
son{qer peaks detected present electrochemical activity and can be responsible for the
antioxidant activity of the extracts.
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P.108 DEVELOPMENT OF HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
ASSAY FOR 170-METHYLTESTOSTERONE IN WATER SAMPLES AND
SEDIMENTS OF TILAPIA AGUACULTURE

Barreiros, CP'. Goelho, S 7, Pereira, 3 ', Nogueira, A', Barbosa, IR®

% Centro de Estudos Farmacsuticos, Faculdade de Farmaécia, Universidade de Coimbra, Pélo das Ciéncias da Salde,
Azinhaga de Santa Comba, 3000-548 Coimbra, Portugal

*Facuidade de Farmacia, Universidade de Coimbra. Pole das Ciéncias da Salde. Azinhaga de Santa Comba. 3000-548
Caimbra. Fortugal

F CESAM & Deparlamento de Biologia da Universidade de Aveiro, Aveiro 3810-103, Portugal

The hormone 17o-Methyltestosterone (MT), a synthetically steroid hormone with potential
anabolic and androgenic actions, is frequently used in many parts of the worid 1o induce sex
reversal in farmed tilapias. It is a simple and refiable way to produce all-male tilapia stocks,
which consistently grow to a larger/more uniform size than mixed sex of ali-female stocks.
Adding MT to fish feed is the easiest and most convenient mode of hormone-induced sex
reversal. The Nie tilapia and the other Orecchromis species dominate commercial tlapia
farming. Cne of the main concerns with the use of MT is the fact that larger volumes of water
used in the Nile tilapia aquacuiture sites are discarded without previous treatment. Thus,
uneaten and nonmetabolized food may release significant amounts of MT into the tank,
exposing hatchery workers as well as aquatic and terrestrial organisms to the hormone,

Usually, high performance liquid chromatography (HPLC) and liquid chromatography-mass
speciroscopy (LC-MS) methods have been used for the guantification of MT in biological
matrices and pharmaceutical preparations1'5 and not in water tanks and effluents.

In the present work, we report & HPLGC method for determination of MT in water and sediments
using testosterone as internal standard (IS). Hormone determinations were carried out using
UV/Vis detection (245nm) and an RP-C18 column at room temperalure with an isocratic mobile
phase of acetonitrite:water (45:55, v/v) at a flow rate of a 1.0mL.min"". The analytical curve was
linear (r2:0,998) over a wide concentration range (100-2000;)9.%."‘). Two procedures were used
to extract MT from water and sediments samples. The recovery assay was performed in three
levets of fortification 100, 600 and ZOOO,UQ.L". The HPLC method developed in this study
showed specificity, linearity In the working range, good precision and accuracy, making it very
suitable for quantification methyitestosterone in water and sediments.
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P.109 DESENVOLVIMENTO DE UM METODO EXPEDITO PARA A ANALISE DE
2,4,6-TRICLOROAMISOLE EM CORTICA (QUERCUS SUBER L) POR HS-
SPME-GC-MS-MS

Paula Vieira Neto, Silvia M Rocha
Cepartamento de Quimica, Universidade de Aveiro, 3810-183 Aveiro

0O 2,4 .6-tricloroanisole (TCA) ¢ um metabolito que tem sido detectado em varos materiais
lenhosos, resuitante do desenvolvimenio de determinades microrganismos'. Este composio
tem sido associado ao aparecimento de defsiios senscriais em  vdrios  produtos,
nomeadamenie cortica, vinho e &gua de consumo humano, 0 que tem motivado o
desenvolvimento de indmeras metodolagias para a sua deteccdo ¢ quantificacdo. O limite de
percepgdo sensorial (LPS) do TCA € muito baixo (ca. 2ng/l), pelo que as metodologias
analiicas devem apresentar uma sensibilidade adeguada a sua guantificacico em
concentragdes menores ou iguais ac respectivo LPS. Enquantc em malrizes liquidas a sua
analise pode ser efectuada directamente, em mairizes sdlidas, como a corliga, com o ohjectivo
aue incrementar a eficiéncia extractiva procede-se a uma pré-extracgas com uma lfase liquida,
a partir da qual se procedle & analise™®,

O método de controlc da gualidade das rolhas de cortica encontra-se normalizaclo
internacionalmente”’. e inclui uma fase de maceragdo de um grupe de 50 rolhas em vinho
modelo durante 24 horas, seguindo-se a extracgdo por HS-SPME e quantificacio por GC-MS
ou GC-ECD. Este meétodo 1SO apresenta algumas limitagdes associadas ao tempo necessario
para a obtengéo do resultado € o facto de apresentar um resultade médio de um grupo de 50
rothas. Assim. pretende-se desenvolver um método expedito que permita a analise de TCA em
produtos de cortiga, diminuindo significativamente o tempo de extraccdo e andlise, de modo a
dar resposta em tempo il as necessidades de controle de qualidade da producds nas
industrias, permitindo, ainda, obter dados de produtos individuais. Para o desenvolvimento
desta metodologia, foram optimizados pardmetros que podem influenciar a eficiéncia extractiva
por SPME, tais como, quantidade de cortica, tempo de maceragéo da cortica numa fase liquida
a partir da gual decorrera a SPME, e ¢ modo de andlise em 2 e 3 fagses. Como termo de
comparacdo, as amostras foram também analisadas pelo métedo 150, utilizando o método da
adigdo padrao.

De acordo com os dados abtides, foram seleccionadas as seguintes condicdes de trabaiho: 2
horas de maceragdo, para uma razdo de massa de cortica/volume de vinho modele de
0,5g/20mt, num sistema de 2 fases (auséncia de espacgo de cabega). Uma aliguota de 10mL
do extracte é posteriormente transferida para o frasco de 20mlL, onde serd efectuada a
extraccéo por HS-5PME. Para a gama de concentracio de TCA testada {1 a b0ng/L), o metodo
desenvolvido apresenia uma boa linearidade (r2=0,9855), uma repetibilidade de 10%, avaliada
como o coeficiente de variacdo do menor padrio (1ng/t) e reprodutibilidade de 14%, avaliada
como o maior coeficiente de correlagao de todos os niveis de concentragdo lestados.

O método foi aplicado &4 analise de amostras obtidas numa industria produtora de rolhas de
cortica, tenco-se obtide concentragbes de TCA entre 2 e 14ng/l., determinadas pelo método
desenvolvido e pelo método 150, Os resultados obtidos pelos dois métodos estdo altamente
correlacionados (r2:0.988, Figura 1). O metodo desenvolvido apresentou uma melhor
reprodutibilidade comparativamente com o métode 180, apresentado CVs entre 3-13% e 7-
30%, respectivamente. Além disso, verifica-se uma reducio no tempo de andlise de 25 para 3
horas (exiraccao + analise por GC).
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INovagdo em cromatografia

CROMATOGRAFIA LIQUIDA DE ULTRA-ALTA PERFORMANCE {UHPLC) EM
QUALQUER SISTEMA DE HPLC

Rafael B. Chus?t’ e Jeremiah Figlds”
' Tecnocroma — Téchicas Analiticas, Lda. {Pontugal), rafael.chust@ zetatec pt
“Phenomenex Inc (Torrance, CA, USA)

Os desafios de produtividade, sensibilidade e qualidade de resultados apresentados pelos
utilizadores de HPLC aos fabricantes tém produzido varias solugdes instrumentais, que
obrigam necessariamente a avultados investimentos na aquisi¢ao de novos equipamentos.

O objectivo deste seminario é apresentar, de forma simples e acessivel, uma forma de
incrementar dramaticamente a performance e a produtividade através de uma nova e
altamente eficiente lecnologia de particuia, a qual determina melhorias significativas no tempo
de analise, sensitilidade e qualidade de resutados em gualquer sistema de HPLC ou UHPLC.,
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TECNOLOGIAS MAIS PRODUTIVAS EM CROMATOGRAFRIA

Guilherme A. Santos
ILC — Instrumentos de Laboratorio e Cientificos, Lda.

Durante 32 anos a ILC tem acompanhado a evoilucéo tecnolGgica e disponibiiizado os mais
inovadores instrumentos e produtos para a cromatografia.

Para além da eficiéncia na separagdo, na sensibilidade e na automacdo, as tecnologias
recenies em cromatografia tém também por objectivo um aumento da predutividade, com
Menos recurscs e menor intervencdo do ulilizador, desde a preparacao da amostra até a
obtengéo dos resultados.

Em cromatografia gasosa convencional. o sistema analiico Clarus 600 GC da PerkinElmer
permite um aumento de produtividade de 20%, ao reduzir em 4 minutos o tempo de espera
entre injecgdes, sem alteragdo de métodos previamente estabelecidos e com colunas
convencicnais. Na base deste desempenho estd ¢ forno incvador de parede dupla, com
capacidade para arrefecer de 450 °C a 50 °C em menos de 2 minulos. e a pré-programacgéo
das lavagens do amostrador automatico.

Em cromatografia liquida os sistemas analiticos de UHPLGC Flexar da PerkinElmer, com
operacBes até 15.000 psi, permitem uma produtividade até 10 vezes superior com um conswmoe
15 vezes inferior de fase mével, reduzindo os cusios com os solventes & o seu impacte
ambiental.

Os sistemas de amostragem automdtica de headspace TurboMatrix HS da PerkinE!mer,
acopiaveis a qualquer sistema de cromatografia gasosa, permitem a analise de compostos
volatsis em matrizes liquidas e sélidas, isenta de preparagac das amostras e extracgles com
soiventes. A tecnologia de bafango de pressdes garante uma precisdo e sensibilidade
superiores.

Ao nivel da preparagio de amostras para cromatografia liquida e gasosa, o sistema MEPS da
SGE constitui um processo de micro-extracgac que permite reduzir o tempo, da extraccédo a
infecg@o. a minutos e numa Grica seringa, com volumes de solventes e amostra na ordem dos
microlitros.
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APPLICATION OF MULTI-RESIDUE SCREENING AND QUANTIFICATION IN FOOD
MATRICES, USING LIQUID CHROMATOGRAPHY AND HIGH RESOLUTION
ORBITRAP MASS SPECTROMETRY

Hans Mol', Claudia P. B, Martins®, Dipankar Ghosh®

! Rikift- Institute of Food Safety, Bomsesteeg 45, 6708 PD Wageningen, The Netherlands
*Thermo Fisher Scientific, C/Acero 30-3, Planta 2, Mod.3, 08038 Barcelona, Spain

® Tharmo Fisher Sciantific, 355 River Oaks Parkway, San Jose, CA 95134 USA

As a consequence of potential presence of pesticide residues and other comaminanis in food
and animal feeds, strong legislations have been established globally, to protect the consumer,
The increasing list of compounds and matrices requires sophisticated techniques 1o be able to
identify and quantify these residues and contaminants at a low levei. The target compounds are
mainly smail molecules with molecular weights in the range of 100-1000 Dalton (majority m/z
200-400). Typical examples are residues of pesticides and veterinary drugs, natural
contaminants, environmental and processing contaminants. Traditionally pesticide residues are
detected with Liquid Chromatography and Tandem Mass Spectrometry {LC-MS/MS). This
technigue can quantify large numbers of analyte, however has limitations as it is considered 0
be targeted screening.

In the field of analytical chemistry there is a clear tendency 1o combine and expand existing
analytical methods within the different contaminant classes and beyond. This is more efficient
and more infarmation can be obtained during the analysis’,

Mass spectrometers based on the unique performance of established Orbitrap™ of mass
analyzer are routinely achieving mass resolution up to 100.000 and mass accuracy below 2
pem. These parameters significantly improve the efficiency and accuracy of the residue
screening methods and allow successiul screening of various residues at even very low
concentration levels. In this presentation, data will be shown the identification and quantification
at high resolution at low {evels (pph) of pesticides in foad matrices.
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ULTRA-HIGH-PERFORMANCE NMNANOLC-MS/MS  ANALYSIS OF COMPLEX
PROTEOMIC SAMPLES

Robert van Ling, Evert-Jan Sneekes. Bjom de Haan, Sebastiaan Eettink and Remco Swart
Cionex Corporation Amsterdam, Abberdaan 114, 1046 AA Amsterdam. The Netherands

Introduction

Determination of the proteome and identification of biomarkers is required fo monitor dynamic
changes in living organisms and predict the onset of an #liness. One popular method to tackle
contemporary proteomic sampies is calied shotgun proteomics, in which proteins are digested,
the resulting peptides are separated by high-performance liquid chromatography (HPLC), and
identification ks performed with tandem mass-spectrometry. Digestion of proteins typically leads
o a very large number of peplides. For example digestion of a cell lysate easily generates
500,000 peptides. The separation of these highly complex peptide samples is one of the major
challenges in analytical chemistry.

Methods

The main strategy to improve the efficiency of packed columns is either to increase column
length or by decreasing the size of the stationary phase particles. However, to operate these
columns effectively the LC conditions need to be adjusted accordingty. Naturally, the on-line
coupling o MS systems has to be taken into account in the optimization process.

Resuits

Here, we report on the performance of nanot.C columns operating al ultra-high pressure. The
effects of column parameters (particle size and column length) and LC conditions (gradient
time, flow rate, column temperature) were invesligated with reversed-phase {RP) gradient
nanolC. High-resolution LC-MS separations of complex proteomic peptide samples are
demonstrated by combining long columns with 2 ym particles and long gradients. The effects of
L.C parameters on performance and the influence on peptide identification are discussed.

Innovative aspects

Ultra-high performance nanclLC
- Combined optimization of stationary phase, column length and LC conditions.
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CHALLENGES IN HPLC: MORE EFFICIENCY, MORE RUGGEDNESS, MORE
SENSITIVITY AND ... ASCENTIS EXPRESS

Pedro Gutierrez
Sigma Aidrich

in recent years HPLC has been challenged with more complex and faster separation demands.
The aim was, and is, to achieve a greater number of separations in a shorter time to increase
sample throughput.

A trend towards smaller, sub-2um particles provides greater efficiency afthough at the price of
high backpressures, resulting in the development of UHPLC instrumentation. Fused Core™
paiticles in the Ascentis Express range of columns have heen used successfully as an
alternative to sub-2pm particles. They comprise a 2,7um diameler particle with a 1,7um solid
{fused} core. Improved diffusion properties result in these particles exhibiting the same
efficiency as a sub-2um particle. but at a backpressure oniy slightly higher than regular 3um
particles, maintaining robusiness.

This versalile and proven technology combines high efficiency and high speed with robustness
for HPLC, LC/MS and UHPLC applications and as such, can be used on all types of
instrumentation. With the advent of recent new bonding chemistries, such as the RP Amide,
HILIC and Phenyl, alternative seiectivities can be used lo extend and oplimise the types of
separations now possible.

This seminar will describe the technology. properties and areas of applications for this
technology.
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