


—
C—

EUROPA IBLIURALIS FlvAROSA

CECE 2009

6™ INTERNATIONAL INTERDISCIPLINARY

MEETING ON BIOANALYSIS

PROGRAM AND ABSTRACTS

November 5 - November 8, 2009
PEcs

HUNGARY






CECE 2009

6™ INTERNATIONAL INTERDISCIPLINARY

MEETING ON BIOANALYSIS

Organized by
University of Pécs

PROGRAM AND ABSTRACTS

November 5 - November 8, 2009
PEcs

HUNGARY



SPONSORS

¢ 'NKTH

Memzeti Kutatisi és Technoligial Hivatal

@ Apponyi Albert program

PEcsT TUDOMANYEGYETEM

[—
C—

EURGPA KULTURALIS FOVAROSA 2010 - Pécs e

SIMKON KERESKEDELMI ES SZOLGALTATO KFT.

SIGMA-ALDRICH KFT.
WATERS KFT .,
UNICAM MAGYARORSZAG KFT.

SPEKTRUM 3D KFT



Welcome to this year's CECE

This symposium is the sixth in the series of the traditional
symposia organized previously in Brno, Czech Republic, starting
with only a few lectures at the Institute of Analytical Chemistry
in 2004. This year the symposium visits Pécs, the Cultural Capital
of Europe in 2010.

Since its start it was the aim fo create an interdisciplinary
meeting for informal communication of scientists from different
sides of bioanalytical sciences. The Symposium is now a serious
member of the meetings of scientists, since it is continuously
growing in research areas and number of participants, which

gives great -

It is expected that this conference will further contribute to
the exchange of ideas and will provide a forum for stimulating

discussions.

The organizers want o thank you for your participation and hope
that you will enjoy the scientific presentations, personal

contacts and informal discussions.

http://cece2009.pte.hu



Organizing Committee

Ferenc Kilar - Chairman
Balazs Csoka
lIdik6 Bird
Borbéala Boros
Anita Bufa
Agnes Dornyei
Attila Felinger
Ibolya Kiss
lIdikd Merk

Registration fee

The registration fee is 15000 HUF, which shouldob&l in advance (the bank transfer
of the registration fee should be confirmed) orcash at the Registration desk. An

invoice will be provided at the Registration desk.

Social program

Welcome drink on Thursday evening, coffee breakd &mches on Friday and

Saturday, and the dinner on Friday are organizethenRestaurant of Hotel Hunyor
(Jurisics Miklés utca 16.) for the registered paptnts.

The Ballet Performance (“Giselle”) will take placethe National Theater (7621 Pécs,
Szinhaz tér 1.). Registration should be made aR#wgstration desk.

The Symposium dinner will take place in the RestatiCellarium (Hunyadi Janos utca

2. 7621 Pécs, http://lwww.diacell.hu/uzleteink_a@llia_restaurant.php)

Accommodation

The participants are accommodated at the Hotel blu(§624 Pécs, Jurisics Miklos

utca 16.) or Vasvary Villa (Regional Office of tiungarian Academy of Sciences,
7624 Pécs, Jurisics Miklés utca 44.)

The accommodation between Thursday to Sunday (GMNoeember, 2009) is covered

by the Symposium for all registered participantshdee registration has been
acknowledged by the organizers). Other requestgy€iostays) should be covered by

the participant.



Venue

The symposium will be held at
HOTEL HUNYOR
H-7624 Pégs, Hungary
Jurisics Milflés utca 16

http://www.pte.hu/tartalom/401

Opening hours of the Registration desk

November 5, 2009: 15:00-19:00
November 6, 2009: 8:00-12:00

Language: English
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Program

November 5, 2009

15:00 — 19:00 Registration
Hotel Hunyor, Pécs, Jurisics Miklés utca 16.

18:00 Welcome drink
Hotel Hunyor, Pécs, Jurisics Miklés utca 16.

November 6, 2009

8:00 —12:00 Registration
Hotel Hunyor, Pécs, Jurisics Miklés utca 16.

09:00 Opening of the Symposium
Hotel Hunyor, Meeting Hall

09:15 Cultural Capital of Europe 2010 - Pécs

Chairman: Ferenc Kilar

09:30 L-01 Pier Giorgio Righetti*, Egisto Boschetti
Politecnico of Milano, Milano, Italy
Plucking, pillaging and plundering proteomes with ombinatorial
peptide ligand libraries

10:00 L-02 Gabriel Peltre*, M. Poitevin, V. Dauriac, H. Li, Hgnhe Senechal, H.
Chardin, P. Ponchet, S. Descroix
ESPCI Paris France, Paris, France
Toward chip sized electrophoresis followed by immuodetection

10:30 Coffee break

Chairman: Taméas Janaky

11:00 L-03 Andrés Guttman*
University of Debrecen, Debrecen, Hungary-USA
Deciphering the glycome by capillary electrophoresi



11:30 L-04 Jonas Bergquist

12:00

12:30

13:30-15:00

L-05

Uppsala University, Uppsala, Sweden
On the hunt for novel biomarkers of degenerative dieases

Dubravka Matkowvi-Calogovi, Biserka Prugoveki, Dalibor Mili¢ and
lvica Pilovié

University of Zagreb, Zagreb, Croatia

X-ray crystallography as a tool for analysis of bitogical
macromolecules

Lunch

Poster discussion
The authors are requested to be present atpbsiers during the Poster
discussion

Chairman: Attila Gaspar

15:00

15:30

16:00

16:30

17:30

19:00

L-06

L-07

L-08

L-09

Christian Nilsson, Rickard Blom, Susane Rebiern,Harwigsson,
Staffan Birnbaum and Staffan Nilsson

Lund University, Lund, Sweden

Nanoparticles in CEC

Tamas Janaky*, Jozsef Kovacs, Judit Szeline Szdoa, Simon, Istvan

Foldi, Rébert Berkecz, Zoltdn Szabo
University of Szeged, Szeged, Hungary
Quantification of proteins in proteomics

Margit Cichna-Markl
University of Vienna, Vienna, Austria

Multiplex real-time polymerase chain reaction for he simultaneous
detection of food allergens

Gabor Dibo
E6tvds Lorand University, Budapest, Hungary
Microwave-assisted organic synthesis: thermal or nethermal effect

Dinner, Hotel Hunyor, Restaurant

“Giselle” Ballet Performance, National Theai{Szinhaz tér 1.)




November 7, 2009

Chairman: Audrius Maruska

09:00 L-10 DuSan Kaniansky*, Marian Masér, Rébert Bodor, Jadiefrak
Comenius University, Bratislava, Slovakia
Capillary and chip electrophoresis for column-couphg tools

09:30 L-11 FrantiSek Foret
Academy of Sciences CR, Brno, Czech Republic

Microseparations and mass spectrometry coupling, CEE
Bioanalysis

10:00 L-12 M. Ryvolova, L. Kimova, M. Akhter, J. Preisler, FrantiSek Foret, P.
Hauser, P. Maaskant and Miroslav Macka*
Dublin City University, Dublin, Ireland
Micro-separations need micro-light sources: LEDs at micro-LEDs
as light sources of miniaturization

10:30 Coffee break
Chairman: Karel Kleparnik

11:00 L-13 Audrius Maruska* and Olga KornySova
Vyatautas Magnus University, Kaunas, Lithuania

Twenty years of continuous bed (monolithic) techniges:
unsurpassed flexibility and success

11:30 L-14 A. Gaspar*, A. Nagy, |. Lazar, F. A. Gomez
University of Debrecen, Debrecen, Hungary
Fabrication of microchips with chromatographic packings

12:00 L-15 Jozef Marak*, Andrea Stanova, Sona Gajdostinovalmsbin
Kaniansky
Comenius University, Bratislava, Slovakia
Potential of preparative isotachophoresis as a sartgpretreatment
technique for mass spectrometry

12:30 Lunch

13:30-14:00 Poster discussion
The authors are requested to be present atpbsters during the Poster
discussion



Chairman:

14:00 L-16

14:20 L-17

14:40 L-18

15:00 L-19

16:00

18:30

FrantiSek Foret

Karel Kleparnik*, Jan Prikryl, Marcela Liskova, lma Svobodova, Vera

Hezinova, FrantiSek Foret
Academy of Sciences CR, Brno, Czech Republic

Nanotechnologies in bioanalytical chemistry

Petra Juskova*, Veronika Ostatna, Emil P&k and FrantiSek Foret
Academy of Sciences CR, Brno, Czech Republic

Fabrication and characterization of micro solid amadgam electrodes
(LSAE) for bioanalytical applications

Tunde Angyal*, Livia Nagy, Géza Nagy

University of Pécs, Pécs, Hungary

Electrochemical methods for measurement of reactivexidizing
species

Ferenc Kilar*, Csilla Pager, Anna Takéacsi-Nagy, &grDornyei,

Wolfgang Thormann
University of Pécs, Pécs, Hungary
Capillary isoelectric focusing coupled to mass spgometry

Guided Tour in Cella Septichora (Early Cleustourial structure, which
has been a World Heritage site since 2000) Péesit $stvan tér

Symposium Dinner, Cellarium Restaurant (Hi7B2cs, Hunyadi ut 2.)

November 8, 2009

Departure
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P-01

P-02

P-03

P-04

P-05

P-06

P-07

LIST OF POSTERS

V. Atanasov*, |. Andreeva, S. Petrova
Sofia University \"St. Kliment Ohridski\", Sofia,Uugaria

Isolation of pharmacologically active proteins affeting blood
coagulation from Bulgarian viper venom {ipera ammodytes
meridionalis)

Katalin Balogh*, Peter Acs, Monika Szili, Barna Kos
DDKKK Zrt., Pécs, Hungary

Anion-effect on the spectroscopic propreties of nneury containing
fluorescein derivatives

Rébert Bodor, Vladimira JanoSova, DuSan Kaniansky
Comenius University, Bratislava, Slovakia

Using discrete spacers as enhancing the resolutioncapillary zone
electrophoresis with coupled by capillary isotachoporesis

Orsolya Bouquet*, lldiké Kustos, Béla Kocsis, Feréilar, Tamas
Lérand

University of Pécs, Pécs, Hungary

Examination of the protein profile of Candida albicans: effect of
fused mannich ketons

Marcin Cichosz*, Maciej Walczak, Roman Buczkowhistyna Sadka
Nicolaus Copernicus University, TaruPoland

Application of five-parameters Weibull equation for determination
an average concentration of methane in biogas frororn silage in
the periodic methane fermentation process

Marcin Cichosz, Maciej Walczak*
Nicolaus Copernicus University, TaruPoland

Evaluation of the carbon to methane conversion cofeient during
the anaerobic fermentation process of selected maizsilages

Ladislav Dar*, Marian Masér, DuSan Kaniansky, Peter Fani
Comenius University, Bratislava, Slovakia

Direct determination of organic acids in celebrosmal fluid by zone
electrophoresis as used a column-coupling chip teacblogy

11



P-08

P-09

P-10

P-11

P-12

P-13

P-14

P-15

P-16

Agnes Dornyei*, Aniké Kilar, Annamaéria Bui, Zolt&zabo, Béla
Kocsis, Ferenc Kilar

University of Pécs, Pécs, Hungary

Mass spectrometric analyses of lipopolysaccharidextracted from
Shigella sonne rough-type mutant strains

Jarmila Dubajova, Zuzana Kldslova, Alzbeta Haggmxa*
Constantine Philosopher University, Nitra, Slovakia

To assess the actual human exposure to PAHs genecfrom
industrial, traffic and rural settings in Slovakia

Nasim Ghasemzadeh*, Stellan Hjertén and Fred Nyberg
Uppsala University, Uppsala, Sweden

Application of artificial gel antibodies for detecton and
guantification of biomarkers in clinical samples

Rébert Gora*, Roharik Pavol, Milan Hutta
Comenius University, Bratislava, Slovakia

Orthogonal off-line combination of RP-HPLC and SECfor analysis
and characterization of selected enviro-biopolymers

Radoslav Halko*, Tibor Neurocny, Milan Hutta
Comenius University, Bratislava, Slovakia

Fractionation of environmental biopolymers by immohlized
aluminium(lll) metal ion affinity chromatography

*Hammoudi K.; Kord A ; Douali S
University of Boumerdes, Boumerdes, Algeria

Analysis of some components extracted fror8cilla maritima growing
in the North of Algeria

Blanka Hégrova*, Jan Preisler
Masaryk University, Brno, Czech Republic

Chromatographic (RP-HPLC) analysis of cholesterol ad selected
phytosterols

Ondrej Hegeds, Vladimir Pavlik, Zuzana Smotlakova, Jarmila

Dubajova, Alzbeta Hegédova*, Silvia Jakabova
Regional Authority of Public Health, Nitra, Slovaki

Evaluation of the equivalence of HPLC method and té standard
spectrophotometric method for determination of credinine

Michal Horcic¢iak, Marian Masér, Peter Bel, DuSan Kaniansky
Comenius University, Bratislava, Slovakia

A direct trace determination of glyphosate in drinking water using
column-coupling electrophoresis chip with conductiity detection

12



P-17

P-18

P-19

P-20

P-21

pP-22

P-23

P-24

Abdullah ljaz Hussain, Farooq Anwar*, Abdul Jabb&hahid Mahboob

and Poonam Singh Nigam
University of Agriculture, Faisalabad, Pakistan

Seasonal variation in the composition and biologidactivities of
essential oil ofRosmarinus officinalis from Pakistan

Silvia Jakabova*, lvan Balaz, Imrich Jakab

University of Pécs, Pécs, Hungary

Occurrence of risk elements Cd and Pb in small tegstrial mammals
from Upper Nitra region

Omar Kaddour* and Khaled Hammoudi

University of Boumerdes, Boumerdes, Algeria

Validation of HPLC method for quantitation ketoprof ene in
Ketoprofenid suppository

Ibolya Kiss*, Ivett Bacskay, Ferenc Kilar and Adtirelinger
University of Pécs, Pécs, Hungary

Mass transfer on superficially porous and totally mrous reversed
phases in HPLC

Andrej Krafcik*, Melania Babincova and Peter Baline

Comenius University, Bratislava, Slovakia

Analysis of trajectory of magnetic particles in magetic fields for cell
separation and transfection

Pavol Kruk*, Marian Masér, DuSan Kaniansky
Comenius University, Bratislava, Slovakia

Zone electrophoresis separations of aliphatic andramatic amines
on a polymethylmethacrylate chip

Sandor Kunséagi-Maté,* Sophie Lecomte, Erika Ortmdiva Kunsagi-
Maté and Bernard Desbat

University of Pécs, Pécs, Hungary

The effect of complex formation of thiacalix[4]arere with amino
acids on the transition thermodynamics and kinetic®f bovine serum
albumin

S. Lecomte, W. Van Grondelle, B. Desbat*, J.-LnBaland C.Valéry
University Bordeaux1, Pessac, France

Self association process of somatostatin characteeid by Raman
spectroscopy

13



P-25

P-26

pP-27

P-28

P-29

P-30

P-31

P-32

Marcela LiSkova*, Karel Klepéarnik, &fa Hezinova, lvona Svobodova,

Jan Fikryl, FrantiSek Foret and Pavel Pazdera
Academy of Sciences CR, Brno, Czech Republic

Preparation and modification of quantum dots as seictive probes for
bioanalysis

Milan Luc*, Marian Masar, Dusan Kaniansky
Comenius University, Bratislava, Slovakia

Electrophoretic sample clean-up for zone-zone el@ophoresis
separations on a column-coupling chip

Cornelia Majdik*, Andrada Micaneanu, Cerasella Indolean, Silvia

Burca, Maria Stanca
Babes-Bolyai University, Cluj-Napoca, Romania

Cadmium removal from wastewaters using Ca-alginaténmobilized
bentonite as adsorbent

Lilla Makszin*, Aniko Kilar, Béla Kocsis, Ferencl&i

University of Pécs, Pécs, Hungary

Microchip electrophoresis for fingerprinting endotoxin chemotypes
from whole-cell lysates

Monica Marian*, Camelia Varga, Anca Peter, Leondidthaly Cozmuta,

Silviu Birauas, Anca Mihaly Cozmuta
North University, Baia Mare, Romania

Pollution of mushrooms and plant species used in i$0
mycoremediation

Marian Masar*, Lenka Bacharova and DuSan Kaniansky
Comenius University, Bratislava, Slovakia

(Ultra)trace determination of bromide in drinking w ater by capillary
isotachophoresis-zone electrophoresis

Anca Mihaly-Cozmuta*, Laura Bretan, Delia Bolte&dnard Mihaly

Cozmuta, Monica Marian, Anca Peter, Camelia Varga
North University, Baia Mare, Romania

Traceability of heavy metals along of soil-plant-hney chain

Leonard Mihaly-Cozmuta*, Anca Peter, Anca Mihalyz@mita, Camelia

Varga, Monica Marian, Delia Boltea
North University, Baia Mare, Romania

Adsorption of different metal ions by a natural zeditic tuff

14



P-33

P-34

P-35

P-36

P-37

P-38

P-39

P-40

Livia Nagy*, Tunde Angyal, Adrienn Beidek, Szalitemes, Martina
Déczy, Géza Nagy

University of Pécs, Pécs, Hungary

Gathering physicochemical data for designing biofuepropelled
grain dryers

Csilla Pager*, Agnes Dornyei, Ferenc Kilar

University of Pécs, Pécs, Hungary

Effects of the sandwich injection parameters on theH gradient in
CIEF analysis with MS detection

Andrea Pastierova*, Robert Bodor, DuSan Kaniansky
Comenius University, Bratislava, Slovakia

Separation of humic acids by coupling capillary istachophoresis
with zone electrophoresis under micellar condition

Daniela Georgiana Patrascu, Dan Enasescu, Congtavithailciuc,

loan Stamatin, Livia Nagy, Géza Nagy, Anton Alexa@iucu*
University of Bucharest, Bucharest, Romania

Electrocatalytic oxidation of dopamine and serotome at carbon
nanotube paste electrode modified with ferophthalog@anine

Pavol Roharik*, Robert Gora, Milan Hutta
Comenius University, Bratislava, Slovakia

Analysis and characterization of selected humic ads using RP-
HPLC method

Eliska Sisperovéa*, Eliska Glovinova and Jan Pospich
Mendel University of Agiculture and Forestry, Brii€gech Republic

Focusing of metals in ligand field step gradient

Andrea Staova*, Jozef Marak, Vitezslav Maier, Vaclav Rangnlma

Znaleziona, Juraj Seik and Dusan Kaniansky
Comenius University, Bratislava, Slovakia

On-line combination of capillary zone electrophoreis with mass
spectrometry used to analysis of buserelin in humaarine

Vishnya Stoyanova* , P. Tsvetkova, V. Atanasosatiieva, S. Petrova
Sofia University \"St. Kliment Ohridski\", Sofia,UuBgaria

Selection of phage-displayed recombinant scFv antildies specific
for sSPLA2 from Vipera ammodytes meridionalis

15



P-41

P-42

P-43

P-44

P-45

P-46

Petr Tima* and Eva Samcova
Charles University, Prague, Czech Republic

Capillary electrophoresis with contactless conductity detection as
promising tool for detection of inborn errors of organic acids
metabolism

Jindra Valentova, Renata Horakova, Iveta Pechowadiand Devinsky
Comenius University, Bratislava, Slovakia

Gas chromatography-mass spectrometry determinationf
testosterone and its metabolite in urine

Agnes Varga*, Livia Nagy, Géza Nagy

University of Pécs, Pécs, Hungary

Determination of diffusion coefficients of glucosén solutions and
gels by electrochemical TOF method

Camelia Varga*, Anca Peter, Monica Marian, Leondithaly-Cozmuta,
Anca Mihaly-Cozmuta

North University, Baia Mare, Romania

Protease and cellulase activity in the Bozanta marailing pond from
Maramures county

Réka Varga*, Aleksandar Széchenyi and Barna Kovacs
University of Pécs, Pécs, Hungary

Optical pH sensor based on a dual life time refereming (DLR)
method

Andrea Vargova*, Silvia Jakabova, Alzbeta Hegedas@ndrej

Hegedus
University of Pécs, Pécs, Hungary
Effect of soil reaction on selenium content in whean Nitra region
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LECTURES L-1 - L-19
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L-01
PLUCKING , PILLAGING AND PLUNDERING PROTEOMES WITH COMBINATORIAL PEPTIDE
LIGAND LIBRARIES

P.G. Righetti*’, Egisto Boschettf
Politecnico di Milano, Department of Chemistry Méaés and Chemical Engineering
"Giulio Natta", Via Mancinelli 7, Milano 20133, Ik
’CEA-Saclay-DSV, iBiTec-S, 91191 Gif-sur-YvettenEea

Abstract

In any proteome, a few proteins dominate the lasmpls@nd obliterate the signal of the
rare ones; most scientists lament that, in proteanaysis, the same set of abundant
proteins is seen again and again. A host of pifnaation techniques has been
described, but all of them are besieged by problemghat they are based on a
"depletion principle", often via immuno-subtracti@e.g., in sera, by using a set of 6 to
12 antibodies against the most abundant speciespsiic co-depletion removes
thousands of low-abundance proteins, nullifying attgmpt at bringing to the limelight
the “unseen proteome”. A revolutionary approach s@ia in the "ProteoMiner
Technology”, a method enabling the capture of @icees present in a proteome, but at
much reduced protein concentration differences.s Tébnsists on a combinatorial
library of hexapeptide ligands coupled to spheripakous beads. Such a vastly
heterogeneous population of baits means that aroppate volume of beads could
contain a partner able to interact with all prosgomesent in a complex proteome. When
these beads are contacted with proteomes of wilflgring protein composition and
relative abundances, they are able to “normalib&’ protein population, by sharply
reducing the level of the most abundant componetiite simultaneously enhancing
the concentration of the most dilute species. Exasnare given of analysis of human
urine, sera and cerebrospinal fluid samples. ledablood cell (RBC) lysate, where
haemoglobin alone constitutes 98% of the totalgingt more than 1500 unique gene
products have been found to constitute the remgid¥% proteome. By using this list of
proteins, we have been able to decode a rare RB€ask, CDA Il (congenital
dyserythropoietic anaemia) in which the defectiemey has been identified as the one
coding for theSEC23Bprotein, located in chromosome 20. Additionallyese beads
can be used to remove host cell proteins from jgdrifecombinant proteins or protein
purified from natural sources that are intended Homan consumption, a matter of
serious concern in the Bio Pharm. industry. Thestems typically reach purities of the
order of 98%: higher purities often being prohimty expensive. Yet, if incubated with
"ProteoMiner beads", these last impurities can fiiecevely removed at a small cost
and with minute losses of main, valuable product.

References

[1] CastagnaA., Cecconi, D., Sennels, L., Rappsilber, J., Gaert., Fortis, F., Boschetti, E.,
Lomas, L., Righetti, P.GJ. Proteome Red.(2005) 1917-1930.

[2] Righetti, P.G., Boschetti, E., Lomas L., CiiterA., Proteomicst (2006) 3980-3992.

[3] Boschetti, E., Lomas, L., Righetti, P.G.,Chromatogr. AL153(2007) 277-290.

[4] Antonioli, P., Fortis, F., Guerrier, L., Rinaldci, S., Zolla, L., Righetti, P.G., Boschetti, E.,
Proteomics7 (2007) 1624-1633.

[5] Roux-Dalvai, F., Gonzalez de Peredo, A., Sifdg,Guerrier, L., Bouyssié, D., Zanella, A.,
Citterio, A., Burlet-Schiltz, O., Boschetti, E., dRietti, P.G., Monsarrat, BMol. Cell.
Proteomics7 (2008) 2254-2269.
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L-02
TOWARD CHIP SIZED ELECTROPHORESIS FOLLOWED BY IMMUNODETECTION

Gabriel Peltre*, M. Poitevin, V. Dauriac, H. Li, Héléne Senechal, H. Chardin, P.

Ponchet, S. Descroix
ESPCI Paris France, Paris, France
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L-03
DECIPHERING THE GLYCOME BY CAPILLARY ELECTROPHORESIS

Andras Guttman'? Zoltan Szab&, Marcell Olajos®, Akos Szekrényekand Stefan
Mittermayr *
'Horvath Laboratory of Bioseparation Sciences, Ursitg of Debrecen, Hungary
Barnett Institute, Northeastern University, BosthhA 02115
3Department of Analytical Chemistry, Pannon UnivigtsVeszprém, Hungary

There is a rapid recent progress in the researdtuaderstanding of the biological role
of the carbohydrate moieties on glycoproteins, ad pf the glycomics endeavor.
Electric field mediated microseparation techniquéke capillary electrophoresis,

capillary electrochromatography and microchip etgmhoresis, in conjunction with

fluorophore labeling of the released oligosacclesridf interest by 1-aminopyrene-3,6-
8-trisulfonate (APTS) proved to be excellent totds obtain very high resolution

separation of complex mixtures of glycans. An awted glycoaffinity partitioning

based sample preparation strategy was introducethdease the specificity and
sensitivity of capillary electrophoresis based gsial of glycosylation changes, both in
relative migration index based glycan profiling arekoglycosidase mediated
carbohydrate sequencing. We utilized high presqwE0 kpsi) to accommodate
PNGase F mediated release of glycans just in ale@ipninutes. Using the optimized
sample preparation and release conditions, exanygfldigh performance capillary
electrophoresis based N-linked glycosylation pattanalysis will be demonstrated.
Other issues, such as removal of the large acckédabeling reagent from the
derivatization reaction mixture, elimination of tBagar content in biomarker studies
from human plasma samples and the application datie buffer systems in

exoglycosidase digestion mediated carbohydrateysisak also addressed.

20



L-04
ON THE HUNT FOR NOVEL BIOMARKERS OF DEGENERATIVE DISEASES

Jonas Bergquist
Uppsala University, Natural Sciences, Analyticale@fistry, Department of Physical
and Analytical Chemistry
jonas.bergquist@kemi.uu.se
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L-05
X-RAY CRYSTALLOGRAPHY AS A TOOL FOR ANALYSIS OF BIOLOGICAL
MACROMOLECULES

Dubravka Matkovi ¢-Calogovié*, Biserka Prugovetki, Dalibor Mili ¢ and Ivica
Dilovié
Department of Chemistry, Faculty of Science, UrsNgiof Zagreb, Horvatovac 102a,
10000 Zagreb, Croatia, dubravka@chem.pmf.hr

Abstract

X-ray diffraction analysis gives a lot of informai about the molecular and crystal
structure if single crystals of a compound can b&ioed. For characterization of a
compound, either a small molecule or a macromoégdnformation about structure and
properties is needed. Crstallization of proteinsften difficult and can be a bottleneck
for such analysis. Some methods will be presented.

Our newest results in protein crystallography wélbriefly discussed:

(1) enzymatic activity of tyrosine phenol-lyase [JRcould be deduced by detailed
structural analysis of native and mutated TPL forimscomplexes with substrate
analogues. Open and closed conformations weredfouthe structures giving insight
into the enzymatic mechanism. Problems in defimmdecular structure and formula of
substrates from the electron density will be diseds

(2) 3-hydroxyanthranilate 3,4-dioxygenase, an ereyinat catalyzes the conversion of
3-hydroxyanthranilate to quinolinic acid, has bestracted and purified from bovine
kidney, crystallized, and its structure determiae@.5 A resolution;

(3) coordination of iron in bovine insulin changepion addition of bromide or iodide
ions into crystallization solutions.
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L-06
NANOPARTICLES IN CEC

Christian Nilsson™?, Rickard Blom®, Susane Rebier lan Harwigssor?, Staffan
Birnbaum? and Staffan Nilssor’
e-mail: Staffan.Nilsson@teknlk.Ith.se

'Pure and Applied Biochemistry, Center for Chemisiig Chemical Engineering,
Lund University, Sweden

“Bjopharmaceutical Support QC, Manufacturing Devetept, Novo Nordisk A/S,

Denmark

%Camurus AB, Lund Sweden

Abstract

An important trend in chromatography has been tdwamaller and smaller stationary
phase particles, for example the development of CIPRnother strategy using
downsized particles is to suspend nanoparticlethén electrolyte and use them as
pseudostationary phase (PSP) in CEC. [1, 2] In €BB; the stationary phase is used
only once allowing fast column regeneration andcwirventing carry-over effects.
Nanoparticles possess a favorable surface-to-voluated and highly efficient
separations can be foreseen. Dextran-coated ndiotgmrwere used in PSP-CEC
achieving highly efficient separations of smallutral analytes, i.e. dialkyl phthalates
(up to 700 000 plates /m for retained analyte).HBithermore, molecularly imprinted
polymer nanoparticles with monoclonal behavior weyathesized and used for PSP-
CEC separations of racemic propranolol, with noaappt tailing of the retained
enantiomer. [4]

Currently, positively and negatively charged lipdsed nanoparticles (average
diameter <100 nm) are used for protein separatiameatral pH and without organic
modifier. Negatively charged lipid-based nanop&ticwere used in PSP-CEC for
separation of protein isoforms. Similarly chargsshgle amino acid substituted green
fluorescent protein (GFP) mutants were separatiéiding high tricine concentrations
to promote hydrophobic interactions. [5] Separatias performed in a capillary with
effective length of 6.7 cm and efforts to trandfee separation systems to chip format
are ongoing [6,7]. Preliminary results in Chip-lthseparations and UV-compatible
non-scattering nano-particles will be discussedels

References

[1] Nilsson, C., Nilsson, Electrophoresi7(2006 76-83.

[2] Nilsson, C., Birnbaum, S., Nilsson, $.Chromatogr. A1168(2007) 212-224.

[3] Nilsson, C., Viberg, P., Spégel, P., Jorntémigson, M., Petersson, P., Nilsson, S.
Anal. Chem.78 (2009 6088-6095.

[4] Priego-Capote, F., Ye, L., Shakil, S., Sharsj,Nilsson, SAnal. Chem.80 (2007)
2881-2887.

[5] Nilsson, C., Becker, K., Harwigsson, I., Bulol, Birnbaum, S., Nilsson, &nal.
Chem, 81 (2009 315-321.

23



L-07
QUANTIFICATION OF PROTEINS IN SOLUTION AND IN GEL

Tamas Janaky*, Jozsef Kovacs, Judit Szeliné Szomddora Simon, Istvan Foldi,
Robert Berkecz, Zoltan Szabd
University of Szeged, Medical Chemisty, 6720 Széyau tér 8, Hungary

Abstract

Quantitative results highly depend on what kinangfthods and what type of standards
are used for comparison. It is very difficult totelenine the protein content even for a
single protein containing sample. We used UV spetintometric, copper- and/or dye-
based spectrophotometric methods and amino aclgsaméAAA) for determination of
the amount of protein present in six pure, comna¢miotein products. Because of the
various protein quantification methods based orfeddht physical and chemical
properties of the proteins the results are vergmdi®. We can recommend “AAA” as a
gold standard to determine the absolute proteitetof a pure protein standard.

Most common workflow applied in proteomics is 2[@alophoretic separation,
relative quantification based on spot’s densityoiwed by enzymatic digestion and
mass spectrometric identification of proteins. Eheare many different mass
spectrometric methods (applying heavy isotopelabel, or label-free) both for relative
and absolute quantification of proteins in solutigyn frequently observed issue is
related to 2D-electrophoretic spots containing ipldt proteins, in which case it is
difficult to assign gel-based quantitative inforioatto a single protein. We present
results of our approach utilizing label free LC-M&thods to obtain absolute and
relative quantitative information on proteins reemd from 1D and 2D gel-
electrophoresis gels.

Nowadays many “in gel” digestion protocols are &aplin proteomics which differ in
number of washing steps, type of reducing and atkyy reagents, type of enzyme,
duration and temperature of a particular reactsmivents used for peptide extraction.
Proteins are usually quantified by the comparisbthe density of stained bands/spots
(relative quantification). Main goal of our work s/&0 determine which experimental
conditions would result in the most robust idenéfion and quantification over some
model proteins. We present how the different patamseinfluence the efficiency of
protein digestion, identification and quantificatiapplying both “in solution” and “in
gel” protocols. Protein digests were analyzed bytaMséananoAcquity UPLC/QTOF
Premier LC-MS system. Label-free relative and altsoljuantification of identified
proteins was performed using ProteinLynx GlobalSe&:3.
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Abstract

Food allergies are an increasing health problemticpéarly in industrialized countries.
The actual prevalence of allergic reactions to fizoestimated to be about 3% in adults
and between 6 and 8% in young children. Clinicahifestations of food allergies
comprise symptoms such as the so-called oral glygdrome, gastrointestinal, skin or
respiratory disorders. Some foods can, howeverudadsevere life-threatening
reactions, the most dramatic being the anaphylabtck.

Currently, the only option for allergic individuals to avoid the certain allergenic food
completely. In many countries the presence of gdleic food ingredients has to be
declared on the food label. According to Europeaioll legislation 14 allergenic foods
must be indicated in the list of food ingrediertf [

Analytical measurements have to be carried outtdwif allergen containing products
are labelled in compliance with the regulations dntiere are no hidden allergens in
non-declared food products. Analytical methods tgexl so far are either protein
based (e.g. enzyme linked immunosorbent assaysS@&d)) or DNA based. In DNA
based methods, a certain DNA sequence is amplifyethe polymerase chain reaction
(PCR) and detected either by agarose gel electrepiscor — in so-called real-time PCR
— by using fluorescence labelled probes.

In contrast to immunoassays, PCR has the poteatigdimultaneously amplifying
several analytes in one reaction tube. Comparezbtomon real-time PCR, so-called
multiplex PCR has the advantages of saving tim#dyaieg reagent costs and lowering
the probability of cross-contamination. The mairaldnge in developing a multiplex
PCR system is, however, to overcome the formatibpriomer dimers. In addition,
optimum PCR conditions have to be found which emablachieve comparable yields
for each of the amplicons, independent on the auraton of the other amplicons.

The present lecture discusses the development alidbtron of multiplex real-time
PCR methods for the simultaneous detection of fateitgens and presents duplex PCR
methods recently developed in our research group [2
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Abstract
For a decade microwave synthesizers have been dartam enhancing chemical

reactions in organic synthesis. At the frequenegilable for such instrumentation
(2.45 GHz), molecular rotation occurs as molecdipoles or ions try to align with the
alternating electric field of the microwave. Tlaer of a chemical reaction is dependent
on two factors: the frequency of collisions betwenolecules with correct geometry
and the fraction of molecules having the minimumergy required to overcome the
activation energy barrier. By using microwave diedion, can molecules be at an
energy level above the activation energy requidthe reaction. Might this fact
explain the observed dramatic increases in reaciit@as?

We started to apply microwave-assisted synthesiintdogies for the chemical
synthesis of biologically active peptides. In therhture, side reactions have been well
documented in solid-phase peptide synthesis, thase been concern that microwave,
while speeding up reaction rates, may also acdeleraacemization, aspartimide
formation, etc. To compare, model peptides werdh®gized at standard conditions,
elevated temperature and under microwave conditi®ussible formation of side
products were studied. Adaptation of new solvemilmoations are also discussed.
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Abstract

CE equipments, reflecting a concept as proposeddogenson [1], currently dominate for
hydrodynamically opened separation systems anecésg for the single-column concept. The
opened systems are not currently employed for leaigis over the 75-100m I.D.s or so. Such
dimensions of capillaries are setting limits fa) {(ow detectabilities of the analytes, (b) larger
numbers of the analytes and (c) complex sampleieeatrOnly the capillaries with higher 1.D.s,
provided with a restrictor at the end of the capidls [2], can be reduced for the limits
mentioned. The opened system, while operating uaddtOF transport might be restrictive for
using ITP (see, a standstill in the separationesygB8,4]).

The closed systems (see, e.g., instrumentationsletahe book by Everaerts et al. [5]) can be
taken to summarize (a) for the theory of electraatign processes [6] and (b) classified for the
electromigration techniques [7]. However, this lggimamic concept requires suppressing for
the EOF transport [5,6]. In addition, the closedtegns have no restrictions while compared
with the opened system (see, the previous paragr&hlrprisingly, the use of the closed
systems is employed very seldom.

In fact, both the opened and closed separatioesigsare restrictive for the separation as based
on the single-column technology. Using more advdnCG& column systems solve these
restrictions. For example, it is very benefiting bging the column-coupling system while
including the column-switching run (CC-CE). Howeyvlte opened system is very complex to
join the transport processes (i.e., the hydrodyoamBlOF and electromigration transports),
especially, as these might have very significahbarty fluctuations [8]. Using the CC-CE tool
with the closed separation system eliminates tlilestuations. Several relevant papers are
illustrated by this specific CC-CE technology. hdly automated CC-CE operations are
described in a currently available literature [9].

In fact, CC-CE was transferred while introducing t8C-CE chip [10]. The closed separation
system on the CC-CE chip is benefiting: (a) variorgss-sections for the separation channels,
(b) short separation paths, (c) joining the elentgration techniques (CZE, ITP, etc.), (d)
highly reproduced for the column-switching openasio (e) supporting for a relatively high
sample volume, (f) concentration(s) of the anagjte(g) including for various sample clean-up
(column-switching), etc.
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Abstract

Light emitting diodes (LEDs) are nowadays frequented light sources in all areas of
science and technology including chemical analyseparation science, capillary
electrophoresis (CE), capillary electrochromatobyafCEC) and nano-capillary liquid
chromatography (nano-LC). Their broad wavelengihiecage from the infra-red and
through the visible regions down to deep-UV andrtbetstanding properties, including
low price, long lifetime and compatibility with maturisation, make them attractive
light sources for miniaturised and portable instemtation. In particular, their small
size and low power consumption and heat emissiowdlEDs to be located very close
to the detection point, which is usually filled tvitiquid such as in a capillary or
separation channel.

In this presentation, an overview of the statehaf art in the field of the LED-based
light sources will be given. Options for LED-basptotometric and fluorimetric
detection systems with focus on capillary detectionCE will be discussed and
illustrated by selected examples. Photometricatiete will be demonstrated with on-
capillary detection in CE with a 255 nm deep-UV LEDhe applicability of high
power LEDs, such as the LUXEON, as an alternaiiyat Isource for LIF instruments
(LED-IF) will be demonstrated. A special attentiwiill be paid to micro-LED arrays,
their fabrication and their application as LED-Ighit sources in CE. The advantages
and disadvantages of the micro-LED-optical fiboreygong and alternatives will be
critically discussed.
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Abstract

The pioneering work on synthesis and applicatiomari-particulate stationary phases
for liquid chromatography was published in 20 yeage [1]. Numerous publications,
growing interest and a number of non-particulatasghproducts released by several
companies, such as CIM Disk (BIA Separations, Lard, Slovenia), CB Silica plate
(Conchrom, Bremen, Germany), SepraSorb (Sepraganl 8andro, California), CIM
Tube, CIM Disk (BIA Separations, Ljubljana, Slovahi UNO (BioRad, Richmond,
California), Swift (ISCO, Lincoln, Nebraska), Chrolith, Chromolith CapRod (Merck,
Darmstadt, Germany), Monoliths (LC Packings, Antden, The Netherlands), Onyx
(Phenomenex, Torrence, California) illustrate arpontance of this technique for
chromatographic analysis and its maturity. The nfiimo (continuous bed) stationary
phases primarily synthesized as chromatographicdanfed biocompound separations
are regarded as the fourth generation of biochrognaphic stationary phases.
Monoliths (continuous beds) are widely used in tHHBLC and capillary format
separations. They are also used in the chip foseparations. Compatibility of the
technique with the capillary format separationsngdi particular interest of the
researchers and companies developing chromatograpbiumns for micro and
nanoseparations (column 1.D. >150 um and 1.D.<150 ng@spectively). Three most
important reasons can be mentioned. First is thel&ity of “packing” of the capillary,
which is accomplished by drawing the solution o ttontinuous bed precursors into
capillary using vacuum or moderate pressure andulsameous synthesis of the
stationary phase in situ. Second reason is no okt supporting frits, installation of
which in the particulate capillary column technoésgrequires certain experience and
often causes problems of permeability or mechamstegngth or bubble formation
operating in CEC. The third reason for the poptyasi the non-particulate stationary
phase technologies is the flexibility of the teciug. Due to the huge number of the
monomers available, numerous chemistries can biedpp synthesize the monolithic
columns and limitless functionalities can be emleedoh the stationary phase during
the single polymerization step or via reactive nmrcs attached in the next step by the
covalent binding (polymer — analog reactions offtgrgpolymerization) to the surface
of the non-particulate matrix.

In terms of continuous skeleton backbone chemicahposition, the monoliths
(continuous beds) may be classified as organicyl{acracrylamide, polystyrene,
norbornene or mixed) and inorganic or mixed (orgamd inorganic).
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Abstract

There are only a few chip-based chromatographitesys compared to the chip-based
capillary electrophoretic (CE) devices. Herein, describe the design of a disposable
and inexpensive microfluidic chip, fabricated frqmoly(dimethylsiloxane) (PDMS),
incorporating chromatographic packings without tise of frits or permanent physical
barriers, tapers or restrictors [1]. The packingh&f chromatographic particles into the
microfluidic channels is made possible by the hptiabic nature and excellent
elasticity of PDMS.

In our work both commercial reversed-phase (RPprolatographic packing material
and ground aerogel made in our department were. uBeel RP chromatographic
material consisted of C18-modified, 5-10n diameter particles (beads). The aerogel is
derived from a silicagel in which the liquid compeon of the gel has been replaced with
a gas, thus the aerogels have a three-dimensiahdy Iporous structure with pores just
under 100 nm. Both chromatographic packings weogqt to be suitable for efficient
separations in chip.

The injection of a subnanoliter volume of sampl® ia microchip is a critical point of
microfluidics. The most commonly used form of sagitroduction in microchips is
electrokinetic injection mainly due to its ease uge, however its limitations for
quantitative determination is known. The chips ulohg the high-flow resistance
chromatographic packing spontaneously solved skigeation problems well-known
in microfluidics technology.

As a simple, external and universal detection, Weéctrophotometry was used in the
disposable PDMS chips, although it suffers from pu®r (concentration) detection
sensitivity due to the short light path through tnérofluidic channel, but it was
suitable to easily monitor the separated comporfentgsting the chips developed [2].
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Abstract

Pharmaceutical compounds, e.g., drugs and theirabuoktes, are reflecting for
(ultra)trace concentration levels of biological gd@s (urine, serum). Such samples are
challenging for various analysts as their matrio@ssist of several hundred constituents
and still covered for very significant concentratievels. In addition, these span for
various biological/chemical properties. Due to thethe separation techniques are
required to be combined with the detection methodadequate sensitivities and/or
selectivities.

Techniques of capillary electrophoresis are opegdidr high efficiency separations and
still using very low consumptions of the sampled #me electrolyte solutions as well.
Mass spectrometry detection provides an excellelgicgvity while keeping sufficient
detection sensitivity.

Cetirizine (antihistaminic substance), analyzeddigct injection electrospray mass
spectrometry (DI-ESI MS) while present in differe@E buffers, served as a model
compound for the evaluation of electrospray efficie for both the positive and
negative ionization modes.

Micropreparative isotachophoresis (pITP) experimdor busereline (model analyte)
with urine samples (model matrix) were performedainhydrodynamically closed
separation system to isolate busereline from a oésthe matrix components and
concentrate for the analyte. An isolation procecfréhe analyte was performed with
the aid of a valve fractionation as based on oliPphpparatus while included for ITP
discrete spacers as added to the sample. TheeiddEP fractions were lyofilized while
followed by final mass spectrometric analyses. €hegre employed: (a) a direct
injection mode, (b) UPLC/MS and (c) CE/MS combioas.

This work deals with different approaches for onalste (a short peptide, busereline)
as present in urine at very low concentration lewelusing pITP as followed by
chromatographic and electrophoretic techniques leduwith mass spectrometry. MS
and MS/MS spectra, obtained from the reconstrutri@ctions, proved both the pITP
clean-up effect and its concentrating power foryvew concentration levels of the
analyte as present in the complex samples. In flaist,study shows high potentialities
and compatibilities of pITP while regarding the gdenpretreatment as preceeding for
several modes of the mass spectrometry analysis.
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Abstract

The typical properties of nanomaterials offer estdenary possibilities to specially
designed analytical systems. The combination of ciipe probes including
immunofluorescent probes with highly fluorescenbels and an advanced optical
instrumentation allows even the single moleculebpg of individual cells. The
application of highly stable Quantum dots in laseluced fluorescence detection (LIF)
and surface enhanced Raman scattering (SERS)warexamples of methods where
the advantages of nanoparticles are taken. Whilklky the fluorophor with high
quantum efficiency must be conjugated with a hiffimigy selector, an antibody, in
SERS, the nanoparticles serve as centers whereléb#omagnetic energy of light is
accumulated nonselectively in the form of surfadasmon and transferred to the
adsorbed molecules of analyte to excite them. Tective of this presentation is to
show the methods of the application and charaetigoiz of nanoparticles in analytical
and diagnostic practice. Due to the broad excitat850-500 nm) and narrow emission
spectra (58nm), up to 4 probes excited by a silagler for parallel detection of several
molecules and/or receptors in flow cytometry cauged. The examples of detection of
important molecules and receptors in cells by HEghsitivity fluorescence microscopy
will be demonstrated. Namely, CD3 molecules corewatith the TCR receptor of
human lymphocytes and PCNA molecules in mouse emtisgues. Another example
of the preparation of detection probes is the n&@uwIe probe for simultaneous
electrochemical and fluorescence detection of aligteotides.
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Abstract

Electrochemistry represents one of the promisinghous for detection of proteins,
nucleic acids and their components in miniaturizgdtems. Practically all proteins
(down to subnanomolar concentrations) produce deleloped chronopotentiometric
peak H [1] at hanging mercury drop and bare saiilgam electrodes. Although the
mercury electrodes have played an important rolthénbio-analysis, development of
new analytical tools based on nontoxic, environniganhdly materials retaining the
electrochemical features of the mercury electrodesf great interest. One of the
promising materials for replacing liquid mercury nen-toxic solid amalgam. Such
amalgam electrodes could be prepared in a micrp&oranat allowing automation and
integration with microfluidic devices.

In this work we have optimized microfabrication heds based on galvanic mercury
amalgam formation on vacuum deposited thin filmslividual electrodes were formed
on a nanolayer of a selected metal deposited olass gurface and separated by a
photolithographically patterned insulating layeredgnetry and composition of the
resulting amalgam film were examined in detail gsstanning electron microscopy
(SEM) with energy-dispersive X-ray microanalysisD@&). Quantitative analysis
showed that amalgam is uniformly distributed akiothe metal surface. The electrodes
were electrochemically characterized with respedheir size, stability and sensitivity.
Surface modification of the electrodes was testmd DNA, proteins and/or small
molecule analysis. The microfabrication protocobvides electrodes with excellent
reproducibility and sensitivity comparable to startd microelectrodes. Additionally,
the new system provides easier and faster manipulavith much lower sample
consumption. Further development of applications foutine protein and gene
diagnostics on inexpensive disposable amalgamretextirray is under way.
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Abstract

The participation of reactive oxidizing species Oin numerous physiological
processes, including aging, signal transduction sorde kind of immune functions is
proved and their role is intensively investigatéthe ROS induced oxidative stress is
gaining growing attention in health care sciencegng to its involvements in
development of a wide spectrum of diseases, suchldemmatological, neuronal,
immunological disorders.

The species of the ROS group are electro actived thaans they can be
electrochemically oxidized, or reduced. Therefaeih vivo determination of their in
situ, instantaneous concentration, electrochemmeethods are the most promising. In
our work development and improvements of selectivethods for electrochemical
detection of these molecules and radicals are ptegn

In this work to be presented here amperometricctietetechnique was employed with
three electrode arrangement. We prepared sizesanlulayers by electro
polymerization of m-phenylene-diamine monomer anghrface of working electrodes
of different kinds to ensure selectivity. The cdiutis for this electro polymerization
have been optimized. With this approach we sucackéaleselectively detect very low
concentration of H202 and NO in vitro.

Further experiments are in progress for developroémiethods capable of following
concentration changes of ROS resulted by alcotthlaed oxidative stress in vivo, in
body fluids of anesthetized experimental animals.
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Amperometric detetion of 10-3iM H,0, and the effect of OHoroduction in Fenton
reaction, (OD=1 mm Pt electrode, E=0.65 V in pH=FBE)
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Abstract

The major problem in coupling isoelectric focusitogmass spectrometry arises from
the disturbing presence of ampholytes, when thepkamomponents enter MS. The
»sandwich” injection protocol developed previousiffers a unique opportunity for
avoiding the entrance of the ampholytes into the aM8lyzer, while the separation of
the analytes is still satisfactory. The protocdbwbs a separate introduction of the
ampholyte zone(s) and sample zone, but moreovephtheange of the ampholytes are
not necessarily covering the pls of the analytegh\ttiis setup the sample components
are migrating through the ampholytes, and leavectallary end at different time
(position) compared to the disturbing ampholyte ponents. The substituted amino-
methyl-phenol dyes (p5.3, 6.4, 6.6, 7.9, 10.4) and other analytésZjy, 3.0, 3.5) are
successfully separated with narrow or broad pHeargpholytes in uncoated capillary.
By replacing the anolyte (phosphoric acid) and @igte (sodium hydroxide) to volatile
acid and base (formic acid and ammonium hydroxitléy possible to separate the
analytes at the beginning (or at the end) of thetetyte zone, and detect them in the
presence of low amount of ampholytes. The modétlutations show the system to be
working and providing a successful approach forsiygaration of the pH gradient from
the separated components. Practical experimentsiandations show that the original
“sandwich” setup can be replaced by the simple eautsve injection of the ampholytes
and samples (with either order).
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Abstract

The snake venom is a rich source of physiologicatifive compounds, most of which
are associated with the toxicity of the venom (n&axins, myotoxins, hemotoxins,
cardiotoxins, etc.). An interesting group of compdsi with a potential pharmacological
interest are those that affect the process of btmadjulation. Some of them are with
procoagulant activity (serine proteases; potentiadled in coagulation-factor deficiency
treatment), anticoagulants (phospholipase A2 antilloproteases), and proteins with
fibrinolytic, fibrinogenolytic and thrombolytic aeity.

The Eastern long-nosed viperfipera ammodytes meridionalipopulates mainly
Bulgarian area and is recognized as one of the resimous snakes in Europe. The
venom has both proteolytic and neurotoxic companantd contains hemotoxins with
blood coagulant properties, similar and as poweafulin the crotalid venom. Other
properties include anticoagulant effects, hemocoimagon and hemorrhage.

In the present study, an initial screening for pinesence of proteins that affect blood
coagulation is performed. The crude snake venom sesarated using column
chromatography on SP-Sephadex and the collecteticing were tested for proteolytic
and anticoagulant activities. Then further FPLCasafpon on Mono S column was
applied. The subfractions collected were charamdriusing SDS-PAGE, enzyme
activity, and coagulation tests. The enzyme agtioit the homogenous proteins was
additionally studied and detailed hemostaseologibalacterization was completed.

As a result of the screening study performed, sovae proteins affecting blood
coagulation process were isolated. All of them kihproteolytic activity which was
inhibited either from EDTA , presenting evidencenwétalloproteinases, or from PMSF,
suggesting serine type proteases.
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Abstract

lon selective electrochemical or optical sensoes @ften used in a determination of
anions concentration in environmental or food sa®pl]. The typical dynamic range
of the sensors is around in the 0.01-100 mM raridgewever, there are some
applications, where a lower limit of quantificatiemrequired. The sensing principle of
optical anion sensors are mainly based on the keseence quenching of indicators by
the anion of interest. Thus, indicators with perardmositive charge are often used for
the determination of anions [2].

In this work commercially available (merbromin artl,5-bis(acetoxymercury)-
fluorescein) and newly synthesized (fluorescein-higrate and fluorescein-octylester-
Hg, nitrate salts) mercury derivatives of fluoresceiare investigated as promising
sensing materials for low level chloride ion deteration. Spectrophotometric,
fluorescence intensity and phosphorescence decegyrtieasurements were performed
in ethanol/water mixtures in the absence and in phesence of anions. The
stochiometry and the sensitivity toward anions wedetermined. Interestingly the
fluorescence intensity was decreasing, while the@sphorescence intensity was
enhanced by adding increasing amount of chloridthiocyanate ions. The indicators
were also immobilized and tested in polymeric naaals [3].
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Abstract

Capillary zone electrophoresis (CZE) with isotadmmesis (ITP), as based for a
column-coupling technique (ITP-CZE), was investghto apply discrete spacers (DSs)
as loadable into the samples of complex ionic negu

Appropriately chosen DSs were performed for the f6Res and, in parallel, as loaded
the sample constituents to the ITP boundary lafreftecting for the ITP steady state).
For obvious reasons the leading ions were transpooutside from the separation
system. Subsequently, the ITP stage was followedhe CZE stage to destack the
sample constituents.

In our study were included ITP-CZE (without usimg tDSs) and ITP(DS)-CZE (with
the DSs) while operated for computer simulation$i(3_, B.Gas et al.). For example,
these simulations were taken for 40 model analyids and without three DSs. In fact,
these model analytes enhanced the resolutions TB(DS)-CZE, especially, when
compared for ITP-CZE.

Our experiments for ITP(DS)-CZE and ITP-CZE, in tagionic mode, were carried out
for complex human urine samples. Importantly, thesperiments were significantly
documented to enhance the resolutions of ITP(D3}-@hAile compared for ITP-CZE.

In fact, using the simulation and experimental stigations, increased the use for the
second separation dimensions by ITP(DS)-CZE. $tilse ITP(DS)-CZE simulations,
as operating for different model analytes, showewhes logical restrictions for these
second dimensions.

This work was supported by grants from the SlovednGAgency for Science (VEGA
1/0882/09) and the Slovak Research and DevelopaAgaricy (VVCE-0070-07).
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Abstract

The incidence o€andidainfections has been growing during the last fewades. The
resistance against well-known antifungal agerits, dizoles, also increased.

Mannich ketones are a large family of compound#$ Wwitown cytotoxic, antibacterial
and antifungal effect. The aim of this study wasekamine a larger group of fused
Mannich ketones and determine their effect on tleéemn composition o€. albicans

The test compounds were prepared using the clasaicthcatalysed Mannich reaction
starting from fused bicyclic ketones as 1-indancares 1-tetralones.

R, (CH)n

O R

n=1-3 ; R1=H, 5-OCH], etc. ; R2= 1-piperidyl,etc.

The protein profile ofC. albicanswas examined by a capillary electrophoresis based
microfluidic system. The commercially available kegit 2100 Bioanalyzer was utilized
with the Protein 80 and 230 Kit. We tried to impeothe technique for our aims and
amend quantification.

Some of the compounds studied were found to in@ltegation on the protein-profile

of C. albicans
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Abstract

The methanization process of several agricultundl @ganic municipal solid waste is
most popular method of renewable energy produgfipriThe concentration of methane
in produced biogas was measured with used gassdgsan GAS DATA GFM 430
during the laboratory periodic fermentation proesssThe hrydraulic retention time
(HRT) of singe experiment amount 120 days [1]. Toacentration of methane in
produced biogas was expressed by the curve J@H= f(HRT [d]) and presented in
Fig. 1.

The concentrations CH, and CO, during the methane fermentations

processof maize silage PIXXIA variety
C [%] = f(HRT [d])
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Fig. 1. Relationship between the concentration<hlf, CO, and HRT in produced
biogas during the anaerobic fermentation of maiage PIXXIA variety

Red curve shows variation of methane concentratiobiogas. It's describe by five-

parameters Weibull equation. Comparison of area®mthe curves gives information
about average concentration of methane. This irdtion can be use like parameter
from continuous methane fermentation process.

The authors wish to thank Ministry of Science aigher Education for the financial support

grant No. 3313/B/P01/2009/36 31 (607-Ch).
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Abstract

The coefficient of carbon to methane conversng the main parameter which
determination of efficiency the methane fermentapoocess. The methan fermentation
progress was followed by measuring the volume amdposition of gaseous product
evolved. The following methods were applied: eletakanalysis (EA), five-parameters
Weibull equation [1] and computational methods.the experiment ten species of
maize was used. The value of beta coefficient vessribed by the equation No. 1 [2].

- nlea | Q)

where: NCHeq — mol number of carbon in methane (calculationhwise Weibull
equation), n€s — mol number of carbon in maize silage (deternomaby EA)

The B coefficient ranged from 26.8+0.7% to 47.9+1.1%.eThrgest off3 value for
PIXXIA species, the smallest for MAXXIS species weletermined.

An information about quantity of carbon conversoaefficient provide
guidance for methane fermentation processes whaek wsed for production of biogas.
The carbon to methane conversion coefficient cansiedike a reliability of information
about bioavailability during the production of eggwith use methane fermentation
processes.

The authors wish to thank Ministry of Science anghdr Education for the financial
support grant No. 3313/B/P01/2009/36 31 (607-Ch).

References

[1] Adnadeve, B., Jankowu, B., Kolar-Anic, L., Jovanovic, JReact. Funct. Polyn9
(2009) 151-158.

[2] Cichosz, M., The influence of selected heavyatseon the efficiency of methan
fermentation process d@ea mays var. induratdNicolaus Copernicus University,
Department of Chemistyyh. D. Thesis, 06.2009

43



P-07
DIRECT DETERMINATION OF ORGANIC ACIDS IN CELEBROSPINAL FLUID BY
ZONE ELECTROPHORESIS AS USED A COLUMN-COUPLING CHIP TECHNOLOGY

Ladislav Dan¢"’, Marian Masar?, Dusan Kaniansky, Peter Tur&ani’
'Department of Analytical Chemistry, Faculty of NatSciences, Comenius University
in Bratislava, Mlynska Dolina CH-2, SK-84215 Brédig, Slovakia

ladislav.danc@fns.uniba.sk
?1st Department of Neurology, Faculty of Medicinen@nius University in Bratislava,
Mickiewiczova 13, SK-813 69 Bratislava, Slovakia

Abstract

Organic acids, accumulated in cerebrospinal flu@SK), are provided useful
information for metabolic diseases. In fact, suchnk was supported to benefit for
capillary electrophoresis (CE) as clearly documeiite a recent paper [1]. In addition,
this paper is showing a direct determination ofaorg acids in CSF by CZE.
Apparently, this is simplifying for the analytiqatocedure.

We developed a CZE procedure for the determinaifasrganic acids (oxalate, citrate,
glycolate, lactate, 2- and 3- hydroxybutyrate) iBFCsamples as based on the column-
coupling chip (CC-chip) and integrated with the doctivity detection. It should be
stressed the CC-chip operates for a hydrodynamnicldsed separation system and, in
addition, suppressing for the electroosmotic flow.

We were favoring a single-column CZE separatioming a pair of the separation
channels on the chip, as proposed for the backgdreiectrolyte solution (pH = 5.5). It
should be stressed as in our CZE separation russoperated, when needed, for the
column-switching regime (indicated by the CZE-CAparations).

For the CZE-CZE separation runs we were includlogrtly for the sample clean up.
For example, to remove a dominating part of chirad migrating outside from the
separation system (an extremely high concentrabbnchloride in CSF) while
determinable for oxalate.

Our CC-chip is loaded a relatively high sample wodu(900 nl) and this made possible
to reach 0.1-2.1umol/l concentrations of organic acids as correspantb the limits of
detection. Highly reproducible migration times ¢op0.8% RSD) and the peak areas of
the analytes (ca. 7% RSD) were found for long-téime intervals as including for
model and CSF samples. The samples were dilutetbfafold while directly analyzed
without any other sample pretreatment. In genstalh a simple analytical procedure is
taken for about 400 seconds.

This work was supported by grants from the SlovednGAgency for Science (VEGA
1/0672/09 and 1/0882/09), the Slovak Research atlbpment Agency (VVCE-0070-
07) and, in part, supported by Merck (Darmstadtri@any).
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Abstract

Endotoxic lipopolysaccharides (LPSs) are the mammponents of the envelope of
almost all Gram-negative bacteria. These molecutesponsible for both, the
advantageous and the harmful biological activiaBthese micro-organisms, are highly
immunogenic and directly involved in numerous baatediseases in humans such as
Gram-negative sepsis. The structural study of tntaeSs by mass spectrometry
contributes to the understanding of processesecklt their physiological effects and
bacterial pathogenesis.

Typically, the S-type (smooth) LPSs usually constita hydrophilic moiety consisting
of an O-specific chain and the core oligosacchardealently linked to a lipophilic
moiety (lipid A) that anchors LPS to the outer meanie. R-type (rough) LPSs do not
possess any O-specific polysaccharide and sometankportions of the core, as well.
Lipid A (having defined comformation and fatty-acgntent) constitutes the endotoxic
principle of the LPS molecule, expressing all tlaghpphysiological effects known to
be induced by these molecules.

In this poster, the structural variations in theyRe endotoxins ofShigella sonnei
mutant strains are discussed. MALDI-TOF MS and MS/Nhvestigations were
performed. Spontaneous mutation®fsonnephase | strain (a pathogenic member of
the family Enterobacteriacegeleads to the non-pathogerigetype, S. sonnephase Il
(4303, which lacks the O-antigen. From this strain,eses ofR-type mutants were
obtained by ethyl-methyl-sulfonate induced mutagen8&. sonneR41, 562Hand4350
strains were isolated and their LPS content, as aslthe LPS o#303 “maternal”
strain, were analyzed. A lipid A moiety was obtairey mild acid hydrolysis from LPS
of S. sonneR41

The detailed evaluation of the mass spectra inelcaeterogeneity in the fatty acid
composition and variability in phosphorylation sfsadhe oligosaccharide cores of the
rough mutants contain two 3-deoxy-D-manno-2-octuhis acid (Kdo) units. The LPSs
of the isogenic rough mutan® sonne#350562H R41and4303are formed in a step-
like manner containing 0, 1, 2 and 3 heptosesgesely, in the inner core region. The
outer core region of the LPS from th803mutant contains also hexoses.

The work was supported by the grants GVOP-3.2. B@I6l OTKA-NKTH-NI-68863.
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Abstract

Polycyclic aromatic hydrocarbons (PAHS) are proguait incomplete combustion or
pyrolysis of various organic materials. Their ubiguin the environment leads to
measurable levels of exposure. However, the expogarnes strongly between different
regions in Europe. Some PAHs with four or more sirsge suspected to be human
carcinogens. Therefore the occupational and/orrenriental exposure to PAHs may
cause a significant health risk. Since PAHs areagdnvpresent in complex mixtures
consisting of up to 100 or more different PAHs tlkated exposure must be taken as a
combined exposure in any case.

Traditionally, the human exposure to PAHSs is asse&y air quality measurements. In
most studies, the determination of 16 PAHs in(@icording to US EPA) is used as an
indicator of airborne PAHSs.

It is hypothesized that biomarkers of PAH exposuey predict the lung cancer risk of
individuals. Therefore, biological monitoring isibg used to evaluate the human health
burden associated with exposure to PAHs. Until nonly very limited biological
monitoring data on actual exposure to PAHs in Stavaas been reported.
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Abstract

Artificial gel antibodies can be synthesized bynavarsal method against biopolymers,
for instance proteins, and biopatrticles, for instamiruses and cells. These artificial gel
antibodies show high selectivity and are easy épare. The selectivity and stability of
these antibodies are much higher than for the egtigtein antibodies.

We have designed a calibration curve, based onlighé absorption of the stained
protein, adsorbed to gel antibodies. The calibratiarve is used for rapid determination
of the concentration of the “antigen” in a sampbdduson, for instance blood serum.
One potential application of the artificial gel @aidies is to “fish out” a biomarker for a
specific disease from serum for diagnosis and psignof this disease. The calibration
curve we will present can be used for the detertimnaof the concentration of the
protein biomarker down to 20 pg protein/ml in tloelfp fluid.

In the present work we have synthesized artifigelantibodies against human albumin
with the aim to develop a simple and rapid procedormeasure the concentration of
this protein in samples of clinical interest. Thegedure, based on the design of a
standard curve, was applied on a quantitative arsabf albumin in human plasma and
cerebrospinal fluid (CSF). We found that our tegei permitted detection of albumin
in these body fluids with high precision and tHa toncentration of this protein was
significantly enhanced in CSF from patients withyatnophic lateral sclerosis (ALS),
compared to control samples.
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Abstract

Humic substances (HS) belong to the most spreadosmvental biopolymers and they
have direct influence to various processes plagiggificant role in an environment.
Relatively few works solve problems of off-line t@hatively on-line) combination of
two or more chromatographic methods based on diterprinciples and their
application to the characterization of HS. Thist f@csurprising, because adoption of
this approach could lead e.g. to more complex irisig their behavior in different
chromatographic systems.

All recently used single separation techniques l®f@ite limitations in terms of their
selectivity and separation range, what leads tondgwessity of multi-stage separation
procedures for samples, which contain a wide waoétdifferent components. Current
praxis requires fast and rugged analytical metheldsh can provide comprehensive
information about the complicated row materials.isThHogether with the need of
numerous HS samples of various origin analysestgistthe necessity of development
automated complex separation procedures with mingample pretreatment. The use
of on-line multidimensional chromatographic teclugg is a logical solution of the
requirement. Multidimensional chromatography has/en to be useful for the analysis
of complex samples such as humic substances.

The aim of this work was an introductory study &flme combination RP-HPLC and
SEC, both with mobile phases containing dimethytfamide. With respect to the non-
common approach we focused to evaluation of iterd@l to create orthogonal, i.e. on
different separation principles working two dimemsl comprehensive separation
methods with a compatible mobile phases.

Obtained result indicate, that such methods caoobgbined in a compact, automatic,
orthogonal separation system for characterizatidn soch complicated natural
substances as are examined humic acids. By thisanea can get more information
about the HS character.

Acknowledgments

This work was supported by the financial supporpmfjects VEGA 1/4474/07, VEGA
1/0870/09, APVV-0595-07 and VVCE-0070-07.

48



P-12
FRACTIONATION OF ENVIRONMENTAL BIOPOLYMERS BY IMMOBILIZED
ALUMINIUM (Il1I) METAL ION AFFINITY CHROMATOGRAPHY

Radoslav Halko, Tibor Neuraény, Milan Hutta
Department of Analytical Chemistry, Faculty of NatuSciences,
Comenius University in Bratislava, Bratislava, Slkia,
halko@fns.uniba.sk

Abstract

Immobilized metal affinity chromatography (IMAC) gaining widespread popularity
as an effective tool for the separation and charaetion of a variety of biological
macromolecules [1]. IMAC is based on the abilitysefparated ligands in solution to
form coordination complexes with metal ions tha &xed to the immobilized multi-
dentate ligands attached to the surface of statophase within a column. The
prevailing separation mechanism is an additionammexation of structurally
predisposed analytes to the bound metal ions thae mot saturated coordination
number. IMAC is most commonly used in biochemistnglecular biology and related
branches of science for isolation of ligands thattsoft metal ions (e.g. Zn, Cu, Ni),
e.g. proteins, peptides etc. [2].

In the present work, IMAC was developed for thectimation of biopolymers,
specifically humic acids (HA). In our case, lontds&alicyl was used as the chelating
resin containing salicylic acid bound via azo graupide chains of modified bead-form
cellulose. Sorption characteristics of Al(lll) ionst this chelating sorbent were
determined at different pH values. Simple photoroetetection at 590 nm was used for
monitoring aluminium as SPADNS-AI(lll) chelate inuent during breakthrough
experiments. Resulting sorption capacity is higlagtH 5.5 giving value 36 pumol of
aluminium per 1 g of the sorbent.

Next study was focused on the fractionation of H} Al-loaded Salicyl IMAC
technique by the effect of mobile phase various vyatues (3.9, 6.7 and 8.9, resp.)
Finally, IMAC technique was used for the fractianatHA applying a buffer-based pH
gradient (between pH 8.9 and 2.0) for their gradilalion. The HA fractions retained
by the Al(Ill)-IMAC were eluted with mobile phasd decreasing pH value, and the
fractions collected were characterized by UV-VISedgon. Based on the results
obtained, IMAC appears to be a promising tool famic substances separation.
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Abstract

The aim of this work had been consisted of eximactinalysis and characterization of
some heterosides from tBeilla ( Urginea Maritima) which is growing in the middle
north of Algeria (Kabylia). The dried powder hacchesubmitted then to toxicological
and bactericidal analysis.

The choice of solvent had led to the following mbes: water; mixture EtOH-water
(80 : 20v/v)], MeOH-water (80 : 20v/v), EtOH (8 $pp MeOH (10 spots), acetone
(10 spots).

For the TLC, we used Silicagel 60 F254+366 Merekes, chloroform/ methanol/
dimethylformamide (80 :19 :1, v/v/v) as mobile pbasd Carr-Price reagent under 366
nm.

The HPLC analysis had been led under the followimgditions: JASCO PU 1580 with
JASCO UV-1570 (UV/VIS Detector); Discovery C18 @bmX4.6mm, 5um column);
acetonitrile / water (30 :70, v/v), rate: 0,7 miimi= 280 nm.

Test results of acute toxicity are shown in thég@mnd in the figure

Dosis Number of deaths Symptoms

mg/Kg 24 h 48 h 72h totale

125.3 0 0 0 0 No phenomena of intoxication
150.4 0 0 0 0 Weakness

180.4 0 0 1 1 Convulsions

216.5 2 0 1 4 Tono-clonic convulsions, ataxia.
260 3 0 1 4 tremors

Calculation of LD50 by the method of Miller and ftar allowed to find that : Dy = 213 + 22
mg/Kg., This result showed the effect of the raspo dry.

Fig.1. Dose-mortality relation of the dry
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Abstract

Plant sterols (phytosterols) are bioactive comptéund in all vegetable foods; they
resemble cholesterol in vertebrates in term of Wotiction and structure. In the group
of the most abundant phytostelors beldghgitosterol, campesterol and stigmasterol.
Phytosterols shows potency in decreasing the leMelew-density lipoprotein (LDL)
cholesterol in the serum and thus in protectingrej@ardiovascular diseases [1].
Current methods for the analysis of cholesteraiglg, esterified, sulphated), as well as
other sterols and lipid classes include TLC, SPE, BPLC and SFC [2], among these
HPLC operates under milder column temperature aod-destructive detection
conditions. Additionally, utilizing RP-HPLC employtess volatile polar organic
solvents in water and offers ready equilibratiotwaen both phases. The selectivity of
stationary phase for sterols differs from molecsiae and the number of double bonds
[2, 3].

In this study, HPLC separation of mentioned commsumwas optimized for their
fraction collection and subsequent MS determinatising Luna C18 (250x3 mm,
5um), Luna C8 (250x4.6 mm, jsm) and Luna C8 (150x4.6 mm,Bn) Phenomenex
columns. Experiments were performed on HPLC syste@AVP with DAD;
wavelength was set to 206 nm. . Acetonitrile, metthaor their agueous solutions,
with/without addition of some less polar organicdifiers such as isopropanol or THF,
were examined as a mobile phase composition. Theente of temperature (25-40 °C)
and flow rate (0.5-1.0 ml.mit) were also investigated.

Luna C8 (150x4.6 mm, @m) column, mobile phase MeOH/water (97:10), flowera
0.7 ml.min* and temperature 25 °C under isocratic mode proajgeopriate separation
for off-line HPLC-MS analysis of cholesterds;sitosterol and stigmasterol. Sterols
were characterized using MALDI MS with silver naadjcles as matrix.
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Abstract

In laboratory practice sometimes is necessary tront the results from analysis
achieved by established method with another metlddch is based on different
principle. This task is simple, if the characterttoé work allows the comparison in the
same concentration level. Demanding is to comgdaentethods in the whole range of
performed analysis. This work describes evalugpimtess of newly established HPLC
method and its comparison with standard spectraphetric method for creatinine
determination in urine. Evaluation of the methodsswdone on the basis of statistical
analysis. Results showed that the newly establisetiod gives statistically equivalent
results as the standard spectrophotometer methddhanefore the new method can
fully replace it. The advantage of the HPLC meti®ds simplicity and possibility of
synchronous determination of several different ingites in urine sample.
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Abstract

Our study was developed an analytical electropl®m@®cedure while introducing a
trace based determination of Glyphosate [N-(phospheethyl)glycine] as regarding
drinking waters. In fact, it was using capillary neo electrophoresis (CZE) with
isotachophoresis (ITP) sample pretreatment as gedva full advantage of the column-
coupling (CC) electrophoresis chip. This CC chipa& of the separation channels with
the contact conductivity detectors, was suppresiad the hydrodynamic and
electroosmotic transports in the ITP-CZE run. ldidn, the sample injection channel
on the CC chip was loaded either a 0.9 ul voluma &.9ul volume (as intended,
especially, for a trace analysis).

For the ITP stage, a 4.pl volume of the ITP separation channel, was filkbe
electrolyte solution at pH=3.2. In fact, this stagas employed (i) to separate the
sample constituents isotachophoretically and @i)tansport electrophoretically the
matrix constituents outside from the ITP-CZE sepamasystem. Such an effective
sample clean up was switched to transfer glyphdsatiee CZE stage (a 418 volume

of the CZE channel as filled-up with the backgroefettrolyte solution at pH= 6.1).

A 2.7 ug/l concentration of glyphosate in drinkivgters was estimated for the limit of
detection (LOD) as loaded a 9.9 pl volume on the €p. This LOD value for
glyphosate is much more lower when compared forniaimum contaminant level
(MCL, a 700 pg/l concentration of glyphosate aderting for the National Primary
Drinking Water Standards by the US EPA).

For the short- and long-term repeatabilities weoeinl the migration times of
glyphosate (0.1-3.5 % RSD) and the quantitationampaters (0.2-6.9 % RSD as
expressed via the peak areas). Drinking water sssnpk spiked by glyphosate at 10-
100 pg/l concentrations, led to 99-119 % analyte recdegerIn the ITP-CZE
determination of glyphosate in drinking water sasspldiluted and/or degassed the
samples before their loading on the chip, coulcsta¢éed as a direct sample injection
procedure while using the CC chip. A total analysise of about 10 minutes could be
considered as a time benefit for the ITP-CZE pracedn the CC chip.

This work was supported by grants from the SlovednGAgency for Science (VEGA
1/0672/09 and 1/0882/09), the Slovak Research atlbpment Agency (VVCE-0070-
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Abstract

The essential oil fromRosmarinus officinalideaves harvested from a same locality
during summer and winter was compared in termsiedflychemical composition and
biological activities. The essential oil contentsnfi the leaves oR. officinalis were
1.05 and 0.93 g 100g-1 from the summer and winmaps; respectively. The GC and
GC-MS analysis revealed that the principal comptmeletermined in R. officinalis
essential oils were 1,8-cineol (28.5 and 37.1%mpd@or (15.9 and 15.8%-pinene
(10.7 and 11.4%) from the summer and winter crompdas, respectively. Major
fluctuations were observed in the contents of In@al (29.2-38.5%), borneol (3.25-
6.33%) and-terpineol (traces to 2.30%) with respect to défdrseasons. The modified
resazurin microtitre-plate assay was used to etalitde minimum inhibitory
concentration (MIC), while the antioxidant activityas evaluated by the reduction of 2,
2-diphenyl-1-picryl hydrazyl (DPPH) and measurirggqent inhibition of peroxidation
in linoleic acid system. The antiproliferative adly was tested on breast cancer (MCF-
7) and prostate cancer (LNCaP) cell lines usingMfAd assayRosmarinus officinalis
essential oil from the summer crop exhibited bedin@crobial and antiproliferative
activities while that from the winter crop showedttbr antioxidant activity. The
biological activities of the tested oils variedrsigcantly (p < 0.05) with respect to the
seasonal changes.
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Abstract

The content of accumulative metals cadmium and lead investigated in fresh
parenchymatosis organs (liver and kidney) of sritestrial mammalsApodemus
sylvaticus, Micromys minutus, Sorex araneumsl Clethrionomys glareolysfrom the
area of Upper Nitra region. ET-AAS metod was usadaialysis of total content of
these risk elements.

The mean content of Cd in liver and kidney was98.éng.kg* and 0.048 mg.ky
respectively. Mean accumulation of Pb in the frés$ues was 0.714 mgXdliver) and
0.024 mg.kg (kidney). The highest contents of the metals vienad on locality Ko —
near midden, where the accumulation of Pb in latieved value 4.86 mg.kgin 15
cases content of Cd or Pb exceeded limits set fdramimals (game).
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Abstract

A few published works report about development ehbdated method for ketoprofen
[1,2].

The aim of this work had consisted of quantitatietoprofene in a 100 mg Profenid®
suppository by validated HPLC and UV/Vis. method.

The HPLC separation and proportioning was perforno@ a pBondarpack C I8
column (10um); 125 A°; using methanol (99.8%) awabile phase. The analyte was
monitored at 254 nm.

The average coefficients of variation were: CV= il 0,1 for the standard and the
suppository solutions respectively (repeatabilityynd Cv= 0,3 and 0,2
(reproducibility)

The coefficients of correlation of the linear catiton were 0.9990 and 0.9966
respectively

For the UV method, the coefficients of correlatimere 0.9997 and 0.9988 for the
standard and suppository solutions respectively.

The average coefficients of variation of within-aretween-day were :

0.22 and 0.20 for the standard solution and theasifory solution.

The Detection limit for this active ingredient ggnwas found to be 2.5 x 1@/ml.

The results obtained by HPLC show a very good tatiom with those obtained by U.V
visible.

The proposed method is sensitive, reproducible aeny suitable for Ketoprofen
determination in pharmacokinetic studies.
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Abstract

In the past few years several stationary phaseg weveloped, which increase the
velocity of the HPLC separations without decreasfigiency.

Generally used HPLC stationary phase is totallyopsrparticle. A mobile phase
percolates through the porous particles, and thepkamolecules get across in the
pores stagnant mobile phase, where they get intcntanaction with the stationary
phase. The sample molecules progress with diffusiside the pore, or diffusion
necessary to the leaving of the pores. The sangpkexposed to a number of mass
transfer resistances in the course of the chromapbgc process, and these influence
that of the peak edge significantly. With the ditiom of the mass transfer kinetics, the
effect of the geometry of stationary phases onegoak shapes can be studied.

There are a number of sources for mass transféestaese in the stationary phase
particles: the axial dispersion () the external mass transfer resistanceq)(k
intraparticle diffusion ([g) and the adsorption-desorption kinetics [1]. Tleéirdtion of
the mass transfer parameters are used plate legjghtions. The general rate model is a
most detailed chromatographic model, which takés @onsideration all of the sources
of the mass transfer resistances. The van Deemtetion is an empirical plate height
equation, which is widely applied, and consideesrtiass transfer phenomena.

In this work we determined and present the massfiea coefficients of human insulin
on the two different phases. Two kinds of statignphases are examined: totally
porous SunFire {g and Halo with a porous shelk£J2].
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Abstract

Novel systems in the research field of magnetid, @fig or gene targeting using
principle of magnetic separation by high gradierstigmetic field were proposed and
theoretical analyzed. System based on four eleetiies with high electric current
drives magnetic field with high intensity and gedi [1]. Magnetic field was assigned
analytically from ideal wire quadrupole model. Byadysis of magnetic nanoparticles as
well as microparticles trajectories determined hymerical solution of ordinary
differential equations describing their movementistous ambient and magnetic field,
emerging from model based on selfdemagnetizatiod aragnetic saturation of
magnetite particles (E®s) [2], we have recognized that mean capture time is
sufficiently short, strongly depends on size ofdusgagnetic particles (with increasing
radius descends), and therefore biomedical apicaf such system for separation of
cells with bonded magnetic microparticles as wellcansecutive with magnetic field
facilitated transfection by attracting target compds with bonded magnetic
nanoparticles is possible. Application of magndteld alone won’t be apparently
sufficient for cell membrane transfection but dtesdents it will increase its probability
by targeting of effective compounds on cell surfabée have also used similar
methodology for cylindrical Halbach array, whicloguces magnetic field with smaller
gradient and consequently mean capture times oiciegr were longer. For magnetic
field modeling was used finite element method.

For the design of a novel potential system for netignseparation in micrometric
dimensions field with high gradient in vicinity dbts of strong ferromagnetic material
(supermalloy; with radius pm) in originally homogeneous field (magnetic flugnsity
0.46 T) was also analyzed. It was determined e¥feceach radius of this system in the
case of nanopatrticles (with radius 50 nm) in miceters. Even in this case magnetic
field has meaning for targeting effective compoundsth bonded magnetic
nanoparticles on surface with culture of targelsdd], whereby for transfection of cells
the method can be combined with electroporation [4]

This work was supported by European Union grant fgelectofection” (contract No.
019038).
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Abstract

This study deals with zone electrophoresis (ZE)assmns of thirteen aliphatic
(ammonia, isopropylamine, 2-methoxyethylamine, 4raoutyric acid, butylamine,
ethanolamine,  N,N-diethyletylenediamine) and araeenat(benzylamine, 4-
fluorobenzylamine, 4-methoxybenzylamine, 2-phenyéhylamine, 3-
aminomethylpyridine, 3-aminobenzimidazol) amines anpoly[methylmethacrylate]
(PMMA) chip with conductivity detection. From methaogical point of view, this
work was focused on the study of adsorption prasess the PMMA chip. Amines
together with other constituents, e.g. peptides @noteins, have a strong tendency to
adsorb onto the inner walls of electrophoresis is¢jmm systems (capillaries, chip
channels). Interactions between these constituants separation surface can cause
changes in their migration and quantitative chamstics during electrophoresis
separations. Therefore a modification of inner auef of the separation system is
required to suppress adsorption of the sample itoests [1].

The surface of the PMMA chip was modified by dynansioating to prevent an
adsorption of studied amines onto the walls of adhpnnels. Surface modifiers, e.g.
aliphatic oligoamines (diethylenetriamine or trigdnetetramine, TETA) were added to
the electrolytes which filled the chip channelse3& modifiers showed a higher affinity
to interact with function groups on the surfacehw chip channels than the analytes in
model samples. An impact of the modifier concermdraton the peak profiles and
resolutions of the studied amines has been mouit@ie experiments were realized in a
cationic mode in acetate and propionate carrientreiyte. An addition of a 10Qmol/I
concentration of TETA (surface modifier) and a 2&of/l concentration of 18-crown-
6-ether (complexing agent) in propionate carriectblyte has been used for the ZE
separation and resolution of the studied aminesabyc modification of the surface of
PMMA chip was very effective in reaching fast (d® minutes), sensitive (0.2-0.5
umol/l concentration limits of detection) and repuoible (0.2-6.3% RSD of the peaks
areas) ZE determinations of the studied amines.
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Abstract

Complexation ability of water-soluble tiacalix[4¢are-tetrasulfonate towards three
aromatic amino acids (Phenylalanine, Tyrosine aryhtdphane) was studied in water-
ethanol mixtures by photoluminescence (PL) methsdaafunction of the ethanol
content of the bulk solutions. Job’s method followey the application of the van’t
Hoff theory was used to determine the thermodynapaicameters of the molecular
association. Results show quite different thermadyics of formation of calixarene-
amino acid complexes at low and higher ethanol esuntof the solutions. The
considerable stability of the individual calixaresm®matic amino acids complexes
supports their existence also in the case whemrhiao acids are in a protein. To test
this idea the conversion rate, enthalpy and ent@nge associated to the structural
transition of BSA (Bovine Serum Albumin) were intigated by Differential Scanning
Calorimetry (DSC) in the absence and in the presefcalixarene. Results show that
presence of calixarene changes significantly bléhthermodynamics and the kinetics
of the transition of BSA and the information cotlett for the individual calixarene-
amino acid complexes gives insights about the ptessprocesses at molecular level.
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Abstract

Natural Somatostatin-14 (Figure 1) is a small eycleuropeptide hormone that is
unique in its broad inhibitory effects on endocrgexretions. Natural Somatostatin-14
(as acetate salt) was recently reported to spooteshe self-assemble into stable liquid
crystalline amyloid-like nanofibrils under mild antbn-denaturing conditions, with
proposed implications for its secretion pathway.Jhese non-covalent structures are
built on antiparallel beta-sheet hydrogen-bond pet® that are developed from the
native Somatostatin beta-hairpin.

The Somatostatin aromatic residues were propas@day a role in the self-assembly
process, given their high content in the peptidpisace together with recent works on
the structural involvement of aromatic residuesgeneric amyloid-like fibrils.[2,3]
Raman spectroscopy is a pertinent method to folt conformation and the
environment of the aromatic residues during thef-asdociation process of
Somatostatin. Here, we followed the self-assemUdlynatural Somatostatin-14 in
aqueous media (15% w/w in water) and over 24 holitsee spectra recorded,
respectively, before self-association occurs (@) at the end of the self-association
process (t=24h) present main differences on th&dphan vibrations and the amide |
mode. The evolution of the Tryptophan bands shdved tluring the self-assembly
process this residue pass from a hydrophilic envirent to a hydrophobic one. In the
same times the proportion of beta sheet secondiargtgre increase. The comparison of
the Raman results with other peptide self-assemayes therefore supports that the
Tryptophan variation only observed in the presesteccould be linked to the reported
lateral association of the Somatostatin nanofidijsphenomenon also observed for
some other amyloid-like fibrils[4].
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Figure 1 : Structure of Somatostatine
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Abstract

Quantum dots (QD) show a great potential as photivlescent probes at cellular level,
including in vivo immunolabeling or cellular traclky. Quantum dots are semiconductor
inorganic nanocrystals in the size range from 11@nm. The main advantages of
quantum dots, when compared with the conventiomgaroc fluorescent dyes, are
practically no photobleaching, wide excitation aratrow emission spectra. Quantum
dots have size dependent emission maximum wavéledgipical materials for the
preparation of quantum dots are elements of Il -eMIl — V group. We have prepared
CdTe water soluble quantum dots of sizes 2 - 4,%mqrthe chemical reaction between
CdCL and NaHTe at the presence of ligands (e.g. 3-rp@peopionic acid, 2-
mercaptoethylamine). Thus, the photoluminescenadeston maxima reach the values
520 - 700 nm. The emission spectra are narrow thighbandwidth of 40-58 nm at the
half height of their intensity, while the excitatidand lies in the range from 300 to 550
nm. There is a lot of simple conjugation technigieedinking of QD with biomolecules
to use them as selective probes in immunolabeling.

We have used zero-length cross-linkers such as hyl-8{(3-dimethyl-3-
aminopropylcarbodiimide (EDC) and N-hydroxysulfosimimide (Sulfo-NHS) as
coupling agents to form peptide bond between cafbted QDs and an amino group
from a protein. As a heterobifunctional cross-linleee have used sulfosuccinimidyl 4-
[N-maleimidomethyl]cyclohexane-1-carboxylate (Se8MCC) as linking agent to
form thioether bond between aminated QDs and tirolip from antibody. The results
of the conjugation with functional biomolecules arehecked by capillary
electrophoresis with LIF detection, will be pressht QDs have a big potential in
labeling for the single-cell analyses with LIF dzien.

This work was supported by the Grant agency of @&wadof Sciences of the Czech
Republic (KAN400310651 and KJB400310709), Grantndgeof the Czech Republic
(GA203/06/1680), Ministry of Education, Youth anabi® (LC06023) and institute

research plan AV0Z40310501.
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Abstract

Relatively recently, the column-coupling (CC) chias introduced for the ZE-ZE
separation [2]. This particular work was enhanciog potentialities of the ZE-ZE
separation, especially, to join a ZE sample cleanvith the ZE separation as reflecting
(minimizing) for the analytes. Importantly, our @Bip technology was based for a
hydrodynamically closed separation system [1,2], anchddition, as operated for the
column-switching in the ZE-ZE separations [1].

Practically, the ZE-ZE runs were (a) time-basedrafpens (starting the run from the
injection channel) and, in parallel, as linked wilf) the conductivity detection signal
(the detection sensor as placed in the separahannel in front of the bifurcation
platform [1,2]). The two were switching for the wrig current between the relevant
driving electrodes (the electrodes as placed faiquéar separation channels).

Our ZE-ZE experiments were employed for (a) modehgles as containing sets of
inorganic and organic acids and, in addition, tremmaples as spiked by (b) biosample
matrices (urine). For these ZE-ZE experiments waralytically very benefiting as
joining the ZE sample clean-up while followed fofimal ZE separation of the chosen
analytes.

These operations were very reproducible for bogéhrtiigration and peak area (height)
parameters. For example, the migration times of ahalytes (as transferred to the
second separation stage) were fluctuated whilerspgrior 0.2 to 0.5% and their peak
areas as characterized for 1.1-4.9% (regardindr®® values). Very importantly, the
recoveries for the analytes were ranged for 94-1Qtéfasfer for the column-to-column
runs).
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Abstract

A commercial bentonite sample from Fort Benton tfibated by Interker-Wein kft.,
Hungary) was used to remove cadmium ions from gfitthvastewaters. The bentonite
sample was used as powder, (d < 0.2 mm), withoythemical treatment. We studied
the influence of the bentonite quantity, tempemtamd pH over the process efficiency.
The bentonite sample we used proved to be effidmnthe removal of cadmium from
synthetic wastewaters; removal efficiencies up(0% were reached.
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Abstract

Endotoxins (lipopolysaccharides, LPSs) are compneh the envelope of Gram-
negative bacteria. These molecules, responsibldodtin, advantageous and harmful
biological activity of these microorganisms, aregtty immunogenic and directly
involved in numerous bacterial diseases in humanh as Gram-negative sepsis. The
characterization of endotoxins is of importancencsi their physiological and
pathophysiological effects depend on their chemstalcture. The amphiphilic LPS
compounds consist of a hydrophobic lipid regiom{ed Lipid A) covalently linked to
the hydrophilic core oligosaccharide with or withde O-polysaccharide region. The
differences among the endotoxins from differenttéxdal serotypes and their mutants
include variations mainly within the compositiondalength of the O-polysaccharide
chains.

The proper assignation of tife or R chemotype of endotoxins is possible by their
electrophoretic profiles. The recent microchip tlmghoretic methods provide fast
characterizations and differentiations of endotexdirectly from whole-cell lysates.
The LPS components are visualized either by theraction with dodecyl sulphate and
a fluorescent dye or by a covalently bound fluosescdye. The labeled endotoxin
complexes are analyzed in the Agilent 2100 bioasalymicrochip electrophoresis
system applying the Protein 80 LabChip kit or thghHSensitivity Protein 250 LabChip
kit with minor modifications. These chip electropéiic methods are able to replace the
conventional SDS-PAGE with silver staining detectiovith the advantage of better
sensitivity, high speed and quantification.
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Abstract

Our paper presents determinations of pollutantpe@ally heavy metalls) in
mushrooms from tailing ponds of Bozanta Mare, rigan Mare town, in Maramures
county. We are also interested in the decreasitegafathe pollutans in soil. The fungi
and plants samples were harvest on July-August-2009: Laccaria laccata Amanita
muscaria, Pisolithus tinctorius, Telephora terréstr Scleroderma aurantium, Betula
verrucosa, Salix caprea, Quercus petraea, Rumetoseka, Carex sp., Viola tricolor,
etc. We analysed Cu, Fe, Pb, Co, Zn, Cd, Mn bytspeetry with atomic absorbtion
used Analyser Perkiner Elmer AA 800. All resultsrevexpresed in pg/g dried product
at 108C. All studied samples had high level of these lgeaetalls indiferently of
plants. These plants and fungi are considered tpujlindicators, therefore its may be
used for myco/phytoremediation of sublayer on thasthropic areas. This research
supported by PN Il project: "Monitoring the actiaosf the soil's microbiot for
considering its use in the ecological rehabilitatod the decantation ponds”.
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Abstract

Bromide present in drinking waters is linked witloimate as formed on ozonation. This
disinfection by-product is of a general healthcawacern. Due to this, the EU countries
and the US EPA regulate the concentration of brenmatrinking water via maximum
contaminant levels (10g/l) and taken as an enforceable standard. Iniaddihe Food
Codex regulates bromate at a@@l concentration in bottled mineral and sourceenst
while treating the bottled waters by air and ozmmatlt is very logical to develop an
adequate analytical tool for an (ultra)trace deteaton of bromide.

Our study was reflecting to develop an electroptimnerocedure for this analyte and
still reachable for an (ultra)trace concentratiewel. In this context, we were favoring
to join capillary zone electrophoresis (CZE) witdotachophoresis (ITP) sample pre-
treatment. This ITP-CZE combination was employedth@ photometric detection at a
200 nm wavelength in the CZE stage.

The ITP-CZE separation was favored a relatively ok (2.8) for the CZE stage,
especially, to achieve a highly selective sepanasigstem. In addition, the ITP stage,
used the leading electrolyte at pH=3.7, was appliedy selectively by using an
zwitterionic detergent [3-(N,N-dimethyldodecylamnmypropane sulfonate, DDAPS].
In fact, this ITP selector was employed to influetice effective mobility of bromide as
resolvable for major anionic constituents as tylprcbound in drinking waters (e.g.,
chloride, sulfate and nitrate). In parallel, thePI'Btage was performed for a very
effective sample clean-up (the matrix constituentye removed outside from the
separation system while transported electroph@igt)c

Very good repeatabilities for the migration timésmmide (0.8% RSD) as well as the
peak areas (0.4 % RSD) were typical for the (ultage analysis as based on ITP-CZE.
Our limit of detection for bromide was estimatedaaB00 ng/l concentration for the
CZE stage while this analyte was still accompaniid chloride at a 150 mg/l
concentration (loading a 3@ volume of the sample). A series of table and wagper
samples were analyzed to assess a practical appticaf the ITP-CZE method as
clearly documented for the (ultra)trace quantitati®ecoveries of bromide in the
analyzed drinking waters were ranged in the inle96al08%.

This work was supported by grants from the SlovednGAgency for Science (VEGA
1/0672/09 and 1/0882/09), the Slovak Research atlbpment Agency (VVCE-0070-
07), Comenius University (UK/307/2009) and, in patpported by Merck (Darmstadt,
Germany).
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Abstract

The paper presents the influence of the soil'suypioih with heavy metals influences the
mineral content of honey bees and implicitly thaédy

The study, developed during a month, was performesitu by location the bee hive in
two areas: non-polluted area (as reference arehg @trongly polluted area with heavy
metals.

Samples of soil, mellifera plant®¢d and white clover, Common Yarraayropean
fleld pansy White Deadnettle bees and honey were collected from both areas and
analyzed using atomic absorption spectrometry nieith@rder to establish the content
of heavy metals (Pb, Cu, Zn, Cd, Mn, Ni, Cr).

The concentration of heavy metals in soil comimgrfrreference area is reflected in low
level of metallic content in studied plants, bered honey they produced.

Analysis of samples coming from polluted area iatBchigh concentration of Fe
(12366.94 mg/Kg), Cu (301.42) and Zn (60,19 mg/Kgkoil. As consequence, high
concentrations of those metals were founded inffeei plants, bees and honey. The
presence in honey, bees and plants of low levesarhe metals (Pb, Mn) can be
correlated with presence in soil of theirs insodutthemical combinations.

Translocation of hive from polluted area to un-ptdbl area contributed to a decrease of
mineral content in bees and honey.
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Abstract

Natural zeolites, known for their excellent sorptjroperties towards metal cations, are
widely used for the purification of wastewaters.eTisotherms of adsorption for
different metal ions (lead, copper, zinc, potassiomanganese) from aqueous solutions
by natural zeolitic tuff has been investigated.dBagxperiments at constant temperature
and hydrodynamic conditions have been performede Thaximum adsorption
capacities were determinated. A decrease of th@linnetal ions concentration in
aqueous solutions induce the decrease of the adsorgapacities. Using the
distribution coefficient (calculated as the ratfdtte metal ion concentration in the solid
phase to the concentration in the liquid phaseqgatlierium), the strength of metal
bonds with the zeolite were evaluated.
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Abstract

The freshly harvested agricultural crops like caunflower seed, and rape often need
drying to avoid deterioration during storage. Taegé scale drying is a highly energy
consuming, therefore expensive process. Thereitieeetht kinds of crop dryers on the
marker mostly using natural gas as energy soukceesearch work aiming to develop a
new kind of crop drying equipment of very much cefficient operation is in progress.
The dryer to be developed uses hybrid fuel progebarner. It operates partly on
agricultural waste biomass fuel partly on natues.g

In our laboratory measurements are carried outnteraction with the machinery
developers to provide the back ground data and stippeeded for designing the
different units of the apparatus.

Part of this studies deals with the drying proagfsdifferent grain species. In this work
thermo gravimetric measurements have been emplasiaed temperature scanning with
different scanning rates as well as recording gnaass - time dependences at constant
temperature. The data obtained in these experimeres used to estimate the effective
diffusion coefficient of water inside the differekinds of cereal. The activation energy
of diffusion of water could be also guessed usingugh diffusion model.

Our presentation will describe the measuring methaesid sample pretreatment
procedure used. It will be shown some of the charmtic dependences obtained and
will introduce the rough model employed for obtampithe physicochemical values
necessary for characterize the drying processeointiividual grain particles.
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Abstract

Isoelectric focusing within a fused silica capijlafclEF) is a well-known, high-
resolution separation technique for the analysisamiphoteric compounds, such as
peptides or proteins. The analytes are separatamtdicg to their isoelectric point i(p

in a pH gradient established by ampholytes undeirtfiuence of an electric field. clEF
can be performed in uncoated capillary, where toeiding step and the mobilization
step are carried out simultaneously and the pHignadhoves towards the cathode with
the support of the electroosmotic flow (EOF). Ingincases the analytes and the carrier
ampolytes are introduced in mixtures. clEF has heseal extensively with conventional
UV detection; however, the use of clEF in conjumativith mass spectrometry (ClEF-
MS) provides a more effective identification andustural characterization of the
analytes.

We have previously worked out a clEF method applysandwich injection set-up,
where the analysed sample compounds were placededettwo ampholyte zones
before the analysis. This injection protocol canused for the effective separation of
amphoteric compounds havingyalues outside the pH range of the applied ampéoly
Our aim was to connect this “sandwich” clEF methath mass spectrometric (MS)
detection and to examine the influence of sevaaemeters on the pH gradient.

For the tracing of the pH gradients the low-molacuhass p markers (substituted
aminomethylphenol dyes withi$5.3, 6.4, 6.6, 7.9 and 10.4 respectively) weedus
Separations were performed using ampholytes witlhomaand broad pH ranges in
uncoated capillary. During the separations, thévevg pH gradient was affected by the
length of ampholyte zones and the type of the am@alolutions.

In order to combine the clEF method with MS detattvolatile solution were applied
as anolyte and catholyte (formic acid and ammoniydroxide), since volatile
solutions are preferred in MS analysis. Althoughhe t profiles of the
isoelectropherograms with different detections (BWd MS detection) were similar,
broader peaks were obtained within shorter seperaitne with the MS detection. The
broadening of the peaks is due to the substantigiah of the peak zones by the sheath
liquid.

The work was supported by the grants GVOP-3.2. BOOF KA-K75717 and OTKA-
NKTH-NI-68863.

71



P-35
SEPARATION OF HUMIC ACIDS BY COUPLING CAPILLARY ISOTACHOPHORESIS WITH
ZONE ELECTROPHORESIS UNDER MICELLAR CONDITION

Andrea Pastierova*, Robert Bodor, DuSan Kaniansky
Department of Analytical Chemistry, Faculty of NatuSciences, Comenius University,
Mlynské& dolina, 842 15 Bratislava, Slovakia, past@@fns.uniba.sk

Abstract

Capillary isotachophoresis-zone electrophoresi®{CZE), using a column-coupling
technique with a hydrodynamically closed separatsystem, was studied for the
separation of humic acids (HAs). This electrophoretchnique was performed in an
anionic separation mode with UV photometric dettt(254 nm), especially, in the
CZE stage.

In dependence for a range of pH values and the isinength of HAs, as present in
aqueous solutions, tend to aggregate. However séparations at a high pH were
indicated to eliminate this aggregation. In faatjdee groups of HAs are ionized
completely (carboxylic) and to high degrees (phehcht pH=10. This pH value is
attributable to eliminate efficiently for the aggegions of these constituents.

HAs constituents were separated isotachophoretigatb 5 fractions. On the other
hand, a resolution of HAs in the CZE stage (commgrirP-CZE) indicated only a low
impact of pH on the effective mobilities of HAs. general, the electrophoretic profiles
of HAs are reflected for typical one very broadlp@aumic “hump”) in the CZE stage.
In the present work, we studied for the BGE sohsgias containing zwitterionic
detergent (dodecyldimethylammoniopropanesulfondd®APS). Forming DDAPS
micelles was very significantly enhanced for thekpeesolution in the CZE stage. The
DDAPS molecule, bearing the anionic and cationaugs (having no net charge), and,
in turn, the DDAPS micelles have no charges if taey present in water. However, in
an electrolyte, an imbalance between the anion-catidn- partition, induces surface
charges and surface potential. The ITP-CZE separafi humic substances as using the
BGE while contained DDAPS at a lower concentrafiaitical micellar concentration
(CMC) = 2-4 mmol/l] did not influence the CZE prefi(very likely no impact on the
effective mobilities of HAs). Considerable changesthe CZE electropherogram
profile, in the presence of higher concentratiodD&fAPS in the BGE, were observed.
This important fact indicates that interaction betw DDAPS micelles and HAs can be
change significantly for the effective mobilitieslmmic and humic-like substances.
Hydroxyethylcellulose (HEC) was used in the eldgtm solutions to suppress for the
electroosmotic flow at a low concentration (e.g.aa0.1%). It should noted as HEC,
while present in the electrolyte solution at a vargh concentration, has no specific
impact on the effective mobilities of HAs in the E&tage of the ITP-CZE separation.

This work was supported by grants from the SlovedknGAgency for Science (VEGA

1/0672/09 and 1/0882/09), the Slovak Research anelibpment Agency (VVCE-0070-
07).
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Abstract

Dopamine (DA) and Serotonine (5-HT) are among tlwstnimportant catecholamines. They
belong to the family of excitatory chemical neuapsmitters that play very important roles in
the function of the central nervous, renal, hormh@mal cardiovascular systerow levels of
DA have been found in caudate of patients with hado’s disease. Unusual levels of
monoamines have been reported in patients sufférimg other diseases such as schizophrenia,
HIV infection [1] etc. Therefore, it is of great clinical importance toasare DA level in the
extracelluar fluid in order to monitor neurotranssion process and diagnose Parkinson’s
disease. Various methods have been applied to tdBtec such as spectrophotometry [2],
HPLC [3], ion chromatography [4] and so on. Electremical methods have been considered as
one of the most potential approaches to this perpesause of their high sensitivity, simplicity
and good electrochemical property of DA. The irrsikdlity of its electrochemical property
results in a large overpotential for oxidationta tonventional electrode. In order to lower the
potential range needed for determination, workiterteodes modified with electrocatalytic
layers have been employed. Among them catalytierkajormed by electric pretreatments [5],
or by addition of mediator species like PrussianeBlpretreated nano-materials [6], different
polymers [7] etc. are the most often selected dnesrder to increase selectivity perm selective
membranes with ion exchange character like Naf&jnwere applied in DA determinations.
Metallophthalocyanine (MPc) and its derivatives asdl known as electrocatalysts for many
reactions [9]. However, the use of MPc complexeslastrocatalysts for the determination of
monoamine neurotransmitters has not received mtiemton yet. In our recent work the
electrocatalytic action of iron phthalocyanine '{FleC), in voltammertic oxidation of DA and
serotonin (5-HT) has been investigated. In theadiet Carbon Nanotube Paste Electrodes
(CNTPE) modified with Ferophthalocyanine have beewployed using different voltammetric
techniques. The interferences of other electroadpecies like ascorbic acid (AA), paracetamol
etc. appearing in biologic samples have been alsstigated.
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Abstract

Humic substances (HS) are complex mixture of anmuphyellow to black colored,
hydrophilic, polyelectrolyte-like, polydisperse biacromolecules and probably no
their two molecules are identical. Characteristiatire of these analytes is created by
their diffuse non-distinct analytical signal. LC tined designed around RP-HPLC using
stepwise gradients of dimethylformamide (DMF) irffered aqueous mobile phase and
a wide-pore (30nm) octadecylsilica column [1,2]d lieeen applied to the analysis of 3
different samples of HSs (one type of humic acalaied from soil [3,4] and two types
of commercially available HSs). Tandem combinatainspectrophotometric (DAD)
and fluorimetric detection was used to get more aitket information on
chromatographic behavior of HSs.

The results showed that ten-step gradient can endistinct features of HSs .
Combination of very good DMF solvating and disagateng properties for HSs
together with wide pore RP sorbent improves surfateractions of the analytes and
suppresses influence of size exclusion effects.sTiuprovides reproducibility of
characterization profiles and robustness of thénous.

Individual fractions obtained by the using RP-HPi€thod were analysed by the same
chromatographic method, which means re-injectioralbfL1 collected fractions from
every three analysed HS samples. Obtained dateaitedithat this (mode) application of
using RP-HPLC system could be employed as a semaatstem for get more detailed
characterization of such complicated natural bigmars such as analysed HS and
obtain so more information about their attributes.
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Abstract

The capillary electrophoretic method for the foogsand selective pre-concentration of
metal chelates with subsequent on-line ITP analyas developed and verified.

The ions of alkali earth metals /Mg, Ca, Sr, Bafemgre-concentrated from the mixture
and analyzed. Focusing of metals was carried roligand field step gradient, which
was realized by an addition of a convenient ligagént to the regular stationary pH
step gradient [1].

During the first step, the metal ions were contimslp dosed into the column, where
they were selectively trapped on the stationargrigyfield step gradient in the form of
non moving zones of chelate complexes with effectigro charge. After accumulation
of detectable amount of analyte, the dosing wagp&id and accumulated zones were
mobilized to the analytical column, where they wanalyzed e.g. by ITP method with
conductivity or photometric detection.

The proper electrolyte system for the dosing /mlite/, mobilizing /mode MBE/and
analytical step /mode ITP/ were developed andzedli

The selectivity of the trapping can be regulatedabghoice of the pH and convenient
complexing agents. As a sample analytes served Inmede mixtures of alkali earth
metals. The proposed method enable increase aftaetdimit is 5-29x in comparison
to classical methods — e.g. ITP.
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Abstract

For majorities of biological samples are reflectinogadvanced analysis tasks. Of these
are attributed for samples as included for sevhraldreds of constituents and, in
addition, representing different chemical/biologjigeoperties and still covering for very
significant concentrations of the analytes. Druglges and/or their metabolites, are
usually present in urine or serum and providedrace concentration levels. These two
categories of the analytes indicate a combinatfqggowerful separation techniques with
a sensitive and/or selective detection techniqu#E-®IS is proved to be a powerful
analytical technique, for example, as separatird)idantifying biologically important
compounds such as proteins and peptides as joirnid amalytical constituents of
different complex biological mixtures. Main advag¢a of this coupled system are in
high separation efficiencies, short analysis timegh detection selectivities and
sensitivities and still consuming low sample ameurdnd almost negligible
consumptions of the electrolytes. Busereline (5Rywe-His—Trp—Ser—Tyr—D-Ser(t-
Bu)-Leu—Arg—Pro—NHC2H5), a synthetic analog of ratugonadotropin-releasing
hormone, is used to treat prostate or breast cdicet, 3]. Buserelin is excreted in
urine and bile as the unchanged drug (66 % of tise)dand its metabolites (28 % of the
dose in 24 hours). A small part of the dose (1B20%) is detected for urine and
administrated Busereline by intravenous or sub&das doses. Dose, for example in
prostatic carcinoma, is 50y (of the base) applied subcutaneously every 8 faur
days, then 20Qg into each nostril every 8 hour [2].

This work is dealing with the analysis and quacdfion possibilities of buserelin
present in complex biological matrix (urine) by ngiCZE-ESI-MS with sheath-flow
interface.
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Abstract

Snake venoms are one of the most complex mixturpsoteins exhibiting a variety of
pharmacological effects such as neurotoxicity, myiaity, cardiotoxicity, platelet
aggregation, hemolysis, anticoagulation and otfigrsThe most toxic among them are
secreted phospholipase, ASPLA) enzymes (phosphatiden-2 acylhydrolase, PLA
EC 3.1.1.4). sPLA superfamily of enzymes catalyze specifically fiyerolysis of the
2-acylester bond of 1,2-diacyls3+phosohoglycerides in a calcium-dependent manner,
releasing fatty acids and lisophospholipids [2].

sPLA; enzyme is the main and most toxic component ohtheotoxin vipoxin isolated
from the venom ofVipera amm. meriodionalisThe neurotoxin is a heterodimeric
postsynaptic ionic complex composed of two protibunits — a basic and strongly
toxic His48 sPLA enzyme and an acidic, enzymatically inactive arahtoxic
component. Both subunits bind one calcium ion atiogrto the spectroscopic studies
and display a high degree of sequence homology [3].

Neutralization of snake venoms and toxins has lmestigated for many years using
different approaches including antibodies, non-imoiagic inhibitors, and natural
products derived from plants and animals, as vge#lyamthetic drugs.

Here we demonstrated the use of large nonimmuneahustFv libraries named
Tomlinson | + J (Cambridge, UK) for the selectidnrecombinant specific antibodies
able to inhibit sPLA from vipoxin. Numerous clones were identified agpable of
inhibiting this activityin vitro and will be used to determine the epitopes assatia
with biological activity, to distinguish the biolmgl effects and enzyme activity of
sPLAy, and to enlighten the role of catalytic activity the toxicity of venom sPLA
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Abstract

Low-molecular organic acids play an important rake many biochemical and
physiological processes in the body. Organic aai@sintermediate metabolites of all
organic cellular components as amino acids, lipasbohydrates, nucleic acids and
steroids. The organic acidurias are a biochemidatgrogenous group of inborn errors
of metabolism [1]. They are characterized by theuawlation of abnormal amounts of
organic acids and its metabolites in urine. Thdglagic state is related to the loss of
specific gene function. Gas chromatography/masstispeetry has been routinely used
as a screening method for diagnostic of metabolalsiorders [2]. This methodology is
complicated, requires expensive laboratory equigraed is also time consuming.
Capillary electrophoresis (CE) with contactlessdrantivity detection (CCD) should be
a promising alternative for quick monitoring of tiheetabolomic disorders [3]. The
main advantages of electrophoretic separation @aseslample consumption, minimal
pretreatment of biological material before analykigh separation efficiency and high
speed of analysis. Moreover, the recent progreshdndevelopment of CCD for CE
permits the sensitive detection of all organic aeithout necessity its derivatization
[4]. The CE/CCD determination of cca 25 organicdaén untreated urine is
demonstrated in this contribution. The limits otfed#ion of this methodology range on
the micromolar level.
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Abstract

Testosterone is used clinically for androgen regptaent therapy, however for its
anabolic effect is widely abused in sport to enleamuscle development, strength, or
endurance, physical apperarence [1].

The measurement of testosterone is used to evatudtEcrinne activity in men and to
control of anabolic steroids abuse to prevent dke seffect. Epitestosterone - the
metabolite of testosterone has attracted the aitersts a reference substance in the
control of testosterone abuse. The ration of uyirtastosterone to epitestosterone in
adults became a marker of detection of exogenoadiyinistered testosterone and
abuse of other anabolic steroids (androstendiodalahydroepiandrosterone [2].

A gas-chromatography and mass spectrometry methioduantification testosterone
and epitestosterone in urine is described. Forigol of free and conjugated form of
this steroids, the liquid-liquid extraction, deasg@ntion and derivatization methods
were developed. The recovery in urine was 90 - 95T#e deconjugatin step was
realised by enzymatic hydrolysis witB-glucuronidase. Isolated steroids were
derivatised by MSTFA and analysed on ULTRA 1 coluimiz 432, 446). The limit of
quantification was 0,5 ng/ml. This method was aplito clinical samples for
determination of physiological ratio of testostex@nd epitestosterone.
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Abstract

The diffusion coefficient of glucose in differentedia is an important parameter in life
sciences, as well as in biotechnology and microlgipl In this work a simple, fast
method is proposed that is based on the electracherime of flight (EC-TOF)

principle. In most of the earlier performed time fbght experiments constant flight
distance was applied. In the present work Scaniiitertrochemical Microscope

(SECM) has been applied as measuring tool. Usiags#iCM the flying distance could
be changed with high precision. Making measuremaeuritis several flight distances

more accurate and reliable values could be obtdioedolutions as well as for gels.
The conventional voltammetric methods are not applie for glucose detection. In our
work electro catalytic copper oxide coated coppécroelectrodes and micro sized

amperometric enzyme sensors were used as deteatoils, micro droplet ejecting
pneumatically driven micropipettes were used ascg&u

current (uA)

o

120 140

80 100

Current-time recordings obtained in case of diffiece(flight) values using glucose
enzyme electrode for detection in amperometric m(flectrode potential 0.65V vs.
silver quasi reference).
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Abstract

We studied the protease and celulase activityertdiling pond Bozanta Mare, situated
in the N-W area of the Maramures county. This rigilpond was the result of the
intense mining activity from this area. The adyiwf those two enzymes was found to
depend on the collecting area from the tailing pand also on the depth on which the
soil samples were collected. Moreover, the proteaskcelulase activity was found to
be deeply influenced of the vegetation. The tregetetion, especialy, intensify the
protease activity from the inferior layers of tladihg pond.
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Abstract

The development of optical pH sensors has gainnsiderable attention because of
their potential use in many different fields. Whae electrochemical pH determination
Is acknowledged and well established method, thezesome applications where their
use is not advantageous, because they are intkrfieye electromagnetic field,
radioactive radiation, or they have a short lif@diin continuous pH monitoring. In
these cases the optical pH determination givestamative solution.

Optical parameters that can be exploited are: absoe, reflectance and fluorescence.
In the case of the fluorescence the most commosgd yparameter is fluorescence
intensity, nevertheless it also has some drawbdickequires additional calibration, it is
influenced by dye leaching, photo bleaching, the@a turbidity can abrogate the
measured values. Several methods have been dedtelomaer come these problems
like: intensity ratio measurements, or the latesialDLifetime Referencing (DLR)
method[1]. It is a new principle to reference flescence intensities via fluorescence
decay times. The DLR method uses two fluoresceatvdth overlapping spectroscopic
properties, one pH-sensitive, short-lived indicatod a pH-insensitive reference dye
with a decay time in thgs or ms range.

In the present work we have synthesized and u8eNBphthalimide derivative as a pH
sensitive dye[2], and Rhutenium complex as refexehmrophore [3]. Two dyes has
been co immobilized in the sol-gel matrix and haserb tested for spectral
characteristics, repeatability, reversibility, respe time, selectivity and the effect of
ionic strength.
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Abstract
In our work the Se content was evaluated in this 6iNitra region and in the grains of

wheat grown on these soils as well. Samples wdtected during harvesting from 28
localities. The Se content was determined by AAShoe using the electrothermic
atomization vapor both in the grains and in thdssdihe average Se content in the
grains of wheat of Nitra region was 53pg'kdhis value exceeds the average content
in Slovakia (28,9 nug.KY. The Se distribution in the whole area of Nitegion was
different. In Nitra district in the soils with akne soil reaction (chernozem, fluvi-
gleyic Pheozem) the Se content was high. The vany $e content in grains was
determined in the districts of Tofi@ny and Zlaté Moravce, although its soil content
was high (brown soil with medium acid or neutrall seaction). The average value of
total soil Se content of Nitra region exceededliting value 1,25 — times. The Se grain
content grown on the solil of the north of Nitraicegwas non-detected despite the fact
that its soil content was over-limited. The Selka by the plants depends on its form in
the soil and on the soil type as well.
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