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Cilem ptispévku bude seznamit posluchace s moznostmi
a omezenimi modernich voltametrickych a amperometrickych
metod pii stanoveni stopovych mnozstvi biologicky aktivnich
organickych latek (chemickych karcinogenti, pesticidi, bar-
viv, protinadorovych 1éCiv, rozpojovaci hormont atp.)
v rliznych environmentalnich matricich.

Kromé rtutovych elektrod, které dodnes zlstavaji ideal-
nimi senzory pro monitorovani elektrochemicky redukovatel-
nych organickych litek', bude vénovéna pozornost i vyuZiti
tuhych & pastovych amalgamovych elektrod* vhodnych rov-
néz pro stanoveni latek elektrochemicky redukovatelnych,
borem dopovanych diamantovych filmovych elektrod® pouzi-
telnych jak pro katodické, tak pro anodické déje, uhlikovych
pastovych elektrod na bazi mikrokuli¢ek ze skleného uhliku®
rovnéz vhodnych pro stanoveni latek oxidovatelnych i redu-
kovatelnych, elektrod kompozitnich® artiznych typd sitotisko-
vych elektrod na jedno pouziti.

Diskutovano bude vyuziti vySe uvedenych typi elektrod
ve vsadkové i v pritokové analyze, kombinace elektroanaly-
tickych metod s predbéZnou separaci a prekoncentraci a otaz-
ky miniaturizace pftislusnych zafizeni a automatizace pouziva-
nych postupt. Zminéno bude i pouziti vySe uvedenych netra-
diénich elektrodovych materialti ve vysokoucinné kapalinové
chromatografii ¢i v pritokové injekéni analyze
s elektrochemickou detekei v tenkovrstvych elektrochemic-
kych detektorech ¢i v detektorech typu wall-jet, tabularnich
detektorech ¢i detektorech mikrocylindrickych.

Tato prace byla financéné podporovina Ministerstvem Skol-
stvi, mladeze a télovychovy (projekt LC 06035, MSM
0021620857 a RP 14/63) a Grantovou agenturou Univerzity
Karlovy (projekt SVV 261204).
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Aminonitrophenols are aromatic hydrocarbon deriva-
tives, used in the industry of dyes. Their occurence is moni-
tored due to their carcinogenic and mutagenic properties'.
They are also formed by metabolization of related com-
pounds. The presence of both oxidizable and reducible func-
tional groups makes them amenable for voltammetric and
amperometric detection.

Several methods for the determination of five aminoni-
trophenol isomers were developed, including those based on
cyclic voltammetry, differential pulse voltammetry and HPLC
with amperometric detection. This selection covers techniques
suitable both for rapid and straightforward measurements in
simple matrices and for more demanding analyses in complex
samples. Carbon paste electrode (CPE)” and boron-doped
diamond electrode (BDDE)® were used as working electrodes
in the methods. The conditions of the measurement, particu-
lary mobile phase and electrolyte composition, detection po-
tentials and electrode treatment, were optimized. The advan-
tages and disadvantages of the methods are discussed from
the point of view of sensitivity, selectivity and repeatability.
BDDE shows favourable results regarding reached limits of
detection, while CPE is preferable for its adaptability. Practi-
cal applicability of the methods was tested on model samples
of hair dyes and urine.

This work was financially supported by the Czech Ministry of
Education, Youth and Sports (projects No. MSM 0021620857,
RPI14/63 and LC06035) and GA UK (project No. SVV
261204).
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Rtutové a nekteré amalgamové elektrody jsou vynikaji-
cimi nastroji studia elektrochemické redukce fady latek diky
vysokému vodikovému ptepéti (potencidlu potiebného
k elektroredukei protonti na elementarni vodik), umoznujici-
mu sledovat elektrodové procesy v oblasti velmi negativnich
potenciali. Nekteré latky mohou snizovat vodikové prepéti
modifikaci povrchu elektrody nebo pisobit jako katalyzatory
redukce protont. Katalytické proudy souvisejici s témito pro-
cesy mohou byt v fad¢ piipadi vyuzivany analyticky. Diky
vysokym elektronovym vytézkim lze méfenim katalytickych
proudovych signalii dosahnout vysokych citlivosti stanoveni
pfislusnych analyti (jedna molekula stanovované latky nebo
produktu jeji elektrochemické pfemény muze katalyzovat
redukci velkého mnozstvi protond, které jsou za vhodnych
podminek v zékladnim elektrolytu pfitomny v nadbytku).

Vyuziti katalytického vyluovani vodiku na rtutovych
a amalgamovych elektrodach se ukazalo jako vyhodné pfi
analyze biopolymerd, a to jak nemodifikovanych (kdy ptisobi
jako katalyzator redukce protonti funk¢ni skupina samotného
biopolymeru, coz je piipad vétSiny peptida a bilkovin posky-
tujicich tzv. pik H', piip. peptidi a proteinii obsahujicich cys-
tein, které v pfitomnosti iontd kobaltu poskytuji tzv. Brdicko-
vu reakci’®), tak chemicky modifikovanych. Ve druhém piipa-
dé je elektrokatalyticky aktivni skupina uméle vnesena do
molekuly biopolymeru. Typickymi pfipady téchto modifikaci
jsou komplexy ptrechodnych kovi kovalentné navdzané na
nukleové kyseliny. Tyto komplexy mohou slouzit jako elek-
troaktivni znacky (komplexy oxidu osmicelého tvorici kova-
lentni adukty s pyrimidinovymi zbytky v nukleovych kyseli-
nach®), nebo jako 16&iva, jejichz farmakologick4 aktivita je
spojena s chemickou modifikaci DNA (cisplatina a analogic-
ké komplexy platiny®). S vyuzitim katalytickych procesii do-
provazejicich elektrochemickou redukci kovi v téchto kom-
plexech (aduktech s DNA) je mozno stanovit velmi mala
mnozstvi modifikovanych (znacenych) nukleovych kyselin
nebo sledovat nizké stupné modifikace DNA.

Tato prace vznikla za podpory grantii GA AVCR IAA-
400040901 a MSMT CR LC06035.
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Lipidomicka analyza se zabyva komplexni charakteriza-
ci maximalniho poctu tiid lipidi ve vzorcich télnich t€kutin
(napf. plazma, sérum), zivocisnych a rostlinnych tkani s cilem
identifikovat rozdily mezi zakladnim stavem (zdravy organis-
mus) a zménénym stavem (rizné typy nemoci, vliv 1éCby,
suplementace, genetické modifikace, apod.) s potencidlnim
vyuzitim pro terapeutické a diagnostické ucely. Zakladni tech-
nikou v lipidomické analyze je hmotnostni spektrometrie
s ionizaci elektrosprejem obvykle ve spojeni (ultra)s vysoko-
ucinnou kapalinovou chromatografii, (U)HPLC, nebo jinymi
separacnimi technikami v kapalné fazi. Rizné separa¢ni mody
(systémy s reverznimi nebo normalnimi faze, argentacni chro-
matografie, chromatografiec hydrofilnich interakci, apod.)
v jedno- nebo dvoudimenzionalnim uspofadani 1ze vyuzit pro
separaci ruznych tfid polarnich nebo nepolarnich lipidd.
Vzhledem k velkému objemu ziskanych vysledkd je pro jejich
vyhodnoceni vyhodné pouzit statistické zpracovani, jako napf.
analyzu hlavnich komponent (PCA). Moznosti jednotlivych
technik budou ukazany na praktickych ptikladech.

Tato prace byla pvodporovdna grantovym  projektem
MSM0021627502 (MSMT) a projekty ¢ 203/09/0139
a 203/09/P249 (GACR).
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Anoxia by definition is an atmosphere without oxygen.
From the middle of 19th century scientists research the idea of
placing objects of cultural heritage into anoxia cabinets in
order to stop their deterioration and preserve museum objects
for future generations. However it is the last years that are
characterized by the increased attention to the subject.

To investigate the effect of anoxia on natural colorants
five natural and historically important dyes: indigo, saffron,
dragon’s blood, carminic acid and madder dyes were submit-
ted to accelerated ageing by exposure to intensive light in the
visible range in both oxygen free and normal conditions.
Decomposition of the samples was investigated by several
analytical techniques (ATR/FT-IR, Raman, Reflectance UV-
Vis, XRF).

Based on the comparison of the spectra obtained with
ATR-FTIR, FT-Raman and UV/VIS of the dyes aged in the
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differentiating conditions the estimators of the degradation
progress have been proposed. These allowed classifying the
dyes according to their degradation susceptibility under an-
oxia and oxidative conditions. According to the classification
made, the dyes of high symmetry are less prone to degrada-
tion and are resistant to anoxia atmosphere. The degradation
effects for anthraquinone based dyes are higher in oxygen free
conditions and with extreme ageing decomposed to phthalic
anhydride and dimethyl phthalate.

These results do not contradict the conviction that ob-
jects benefit from being placed in oxygen free cassettes but
highlight the fact that surrounding of the dye molecule
(binding media, textile or paper fibers or other dye molecules)
has a profound effect on the color stability of an object.
Reseearch contributes to the ANOXIA project run together
with the National Museum in Cracow, Poland.
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In recent time there are high requirements on biomedical
analyses (time of analyses, amount of samples, quantity of
samples, automatization, limits of detection etc.).

The new HPLC methods for determination of urine
neopterin and serum liposoluble vitamins using modern tech-
nologies (HPLC autosampler with microtitration plates —
Rack Changer, monolithic technologies, micro solid phase
extraction, fluorescence detector etc.) with accent on short
time of analyses, utilization of small amount of sample, with
possibility of automatization, high sensitivity and ruggedness
were developed in our Research laboratory and are presented.

In order to monitor cancer patients, concentrations of
different biologically active compounds are monitored in
blood and urine samples by the means of HPLC. Neopterin,
a marker of immune system activation, represents another
compound useful in cancer patients monitoring. On-line
analysis of neopterin requires a sensitive and efficient analyti-
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cal system for its determination in urine. Modern HPLC tech-
nologies, such as new types of stationary phases or modern
instrumentation introduce alternative approaches for the chro-
matographic analysis of this compound.

Retinol and a-tocopherol are endogenous antioxidants
involved in the pathogenesis of different disorders, including
cancer. The evaluation of blood levels of these micronutrients
contributes to the clarification of their potential role in cancer
prevention. Furthermore, after administration of high doses of
vitamin A, serum concentrations of retinol and retinyl esters
allow the assessment of intestinal mucosal damage that repre-
sents a frequent side effect of anticancer therapy. The novel
method for the determination of retinol, retinyl esters and o-
tocopherol in human serum by the means of high performance
liquid chromatography using monolithic C18 column was
developed.

The application of monolithic columns into the clinical
practice can reduce the amount of time and resources usually
dispended during the analysis of significant number samples
using the common silica HPLC columns.

The results of clinical studies using introduced methods
will be included to the presentation.

This work was supported by Research Project MZO-
00179906, MSM 0021620820 and MSM 002160822.
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NMR presla v poslednych desatrociach burlivym rozvo-
jom. Tento rozvoj bol inicializovany technickym pokrokom
v oblasti vypoctovej techniky, konstrukcie supravodivych
magnetov a digitalnej radiotechniky. Vyuzili sa Specifické
vlastnosti NMR, ktoré umoziuju vykonavat komplikované
NMR spektroskopické experimenty, pri ktorych sa vhodnym
spésobom manipuluje so vzorkou, tak aby sa ziskali ziadané
spektralne informacie. Dosledkom velkého rozvoja NMR
bolo vyznamné rozsirenie jej aplikacii. NMR sa v stucasnosti
vyuziva prakticky v celej oblasti prirodnych vied — od geolo-
gie, fyziky, chémiu, biologiu az po medicinu. NMR sa stala
jednym z najuniverzalnejSich a najefektivnejSich prostried-
kom vyskumu v oblasti prirodnych vied.

Ciel'om prednasky je oboznamit’ posluchacov so stcas-
nym stavom rozvoja NMR ako ja naznacit’ najnovsie aplika-
cie a trendy jej rozvoja v oblasti analytickej chémie.

Vysia citlivost’ a lepsie rozlisenie zékiladnych "H NMR
spektier dosiahnuté vd’aka pokroku v kvalite NMR sond
a zvySovaniu pracovnej frekvencie NMR spektrometrov,
umoziuju ich vyhodné vyuzitie pri analyze zmesnych vzoriek
bez nutnosti ich separacie: analyza telovych tekutin, $tidium
metabolizmu, analyza potravin, .. NMR sa v kombinacii
s chemometrickou analyzou sa stala jednou zo zikladnych
metdd metaboloniky. ZlepSovanie citlivosti NMR a miniatu-
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rizacia NMR sond umoziuju kombinaciu NMR so separaény-
mi metédami, hlavne kvapalinovou chromatografiou. Rozlise-
nie zloziek zmesi aj bez separaénych metdd umoziuji Spe-
cidlne NMR metody na zéklade rozdielov v ich pohyblivosti
v roztoku (Diffusion Ordered Spectroscopy, DOSY). Identifi-
kacia latok zostava stale dominantnou ulohou NMR
v analytickej chémii. Moderné NMR metody, zalozené na
prenose signalu medzi interagujiicimi spinmi umoziuju vel'mi
efektivne tejto ulohy.
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NO, S ELEKTROLYTEM S IONTOVOU KAPALINOU
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Vzhledem k intenzivnimu z&jmu spole¢nosti o ochranu
zivotniho prostfedi jsou vyvijeny nové metody sledovani
znedi$téni ovzdusi a vod. Koncentrace NO,, agresivniho
a jedovatého plynu, je jednim z dulezitych sledovanych para-
metrt. Vyvinuli jsme amperometricky sensor pro NO,
s novym elektrolytem na bazi iontové kapaliny ukotvené
v polymeru. Zde se uplatni vlastnosti iontovych kapalin, jako
je témét nulova tenze par, vysoka tepelna stabilita a prede-
v§im vyborné elektrochemické vlastnosti. Principem detekce
je méfeni proudu generovaného elektrochemickou redukci
NO, na zlaté minisit’ce:

NO, +2H +2¢ — NO+H,0

Na zakladé naseho dosavadniho vyzkumu' jsme pouzili
elektrolyt poly(ethylenglykol)methylether methakrylat — he-
xafluorofosfore¢nan 1-butyl-3-methylimidazolia. Elektro-che-
mické méfeni ukézalo jeho dobrou iontovou vodivost (2,4- 107
S cm™') a vybornou elektrochemickou stabilitu (ptes 4,1 V na
Au). Termogravimetricka analyza potvrdila predpoklad vyso-
ké tepelné stability az do 250 °C.

Pripraveny elektrolyt byl Gspé$né testovan v miniaturi-
zovaném sensoru s indikaéni elektrodou ze zlaté minisitky?
(Goodfellow, UK). Experimenty byly provadény pfi potencia-
Iu, kdy byla odezva sensoru na analyt nejvyssi, tj. pifi —
900 mV vs. Pt/air. Byla nalezena linearni koncentra¢ni zavis-
lost signalu v rozsahu koncentraci NO, 0,3-1,1 ppm, byla
zjiSténa mez detekce 0,1 ppm a studovan vliv rel. vlhkosti
plynu na citlivost sensoru.

Pro zjisténi vlivu velikosti tfifazového rozhrani pracovni
elektrody na signal byly sestaveny 4 sensory s rtiznou velikos-
ti minisitky. ZvySeni poméru p*S (p délka t¥ifazového roz-
hrani (cm), S geometricka plocha elektrody exponovana ana-
lytem (cm?)) z 4,2-10° na 5,9-10° vedlo ke zvyseni citlivosti
sensoru vice nez o jeden fad.

Dalsi vyzkum zahrnuje studium vlivu interferentt (SO,
a H,S) a pripravu elektrolytl s dal§imi iontovymi kapalinami.

Tato prace vzniqu za_ podpory  Akademie véd CR
(AV0Z40320502), MSMT CR (MSM0021620857) a Grantové

446

Sekce 3 — prednasky

agentury AV CR (KJB200320901).

LITERATURA
1. Nadhernd M., Opekar F., Reiter J.: Chem. Listy /02, 704
(2008).
2. Langmaier J., Opekar F., Samec Z.: Sens. Actuators B
41,1 (1997).
3. Nadherna M., Opekar F., Reiter J.: 2/ 6" ECS Meeting,
Viden, Rakousko, 4.-9.10.2009. Abstrakt 3151.

3L-09
UHLIKOVA PASTOVA ELEKTRODA
MODIFIKOVANA UHLIM

ZUZANA NAVRATILOVA, BOLESLAV TARABA
a ROMAN MARSALEK

Ostravska univerzita v Ostravé, Dvordakova 7, 708 00
Ostrava 1
zuzana.navratilova@osu.cz

Modifikace uhlikové pastové elektrody riiznymi typy
sorbentil (ionexy, jilové mineraly apod.) patii jiz mezi klasic-
ké elektroanalytické vyuziti téchto latek. Uhli v pfirodni
i upravené formé (oxidované, aktivované) vykazuje rovnéz ne
nevyznamné sorp¢ni, piipadné komplexacni a iontovyménné
vlastnosti. Moznost vyuziti uhlikové pastové elektrody modi-
fikované ¢ernym a hnédym uhlim ke studiu sorpce kovt byla
ukazana nedavno'. V prostiedi b&znych vodnych elektrolyti
je mozné s touto elektrodou méfit v pomérné Sirokém potenci-
alovém rozsahu, zbytkovy proud je nizsi nez 100 nA, redoxni
par [Fe(CN)s]* ™ vykazal kvazi-reverzibilni chovani srovna-
telné s nemodifikovanou elektrodou.

Bezproudova (“open-circuit”) sorpce Cd, Pb a Cu s na-
slednou diferenéné pulsni voltametrii prokazala vliv typu uhli
na jeho sorpéni schopnosti. Pomoci repetitivni cyklické volta-
metrie 1ze rovnéz studovat kinetiku sorpce kovti na uhli.

Vzhledem k moznému vyuziti uhli jako sorbentu pro
odstranovani tenzidl z vod byl studovan vliv hexadecyltrime-
thylamoniového (HDTM) kationtu na sorpci médi®. Voltamet-
rické stadium sorpce na uhli upraveném sorpci HDTM potvr-
dilo inhibici sorpce médi, ve srovnani s neupravenym uhlim
klesla sorpce dvakrat.

Voltametrickd méfeni na popsané elektrodé jsou vhodna
ke studiu sorp¢nich vlastnosti uhli, lze pomoci nich sledovat
i vlivy ovliviwgjici sorpci (pH a slozeni sorpéniho roztoku,
teplota).

Studovana elektroda je rovnéz vhodna pro anodickou
rozpoustéci volametrii Cd, Pb a Cu; poskytuje vyssi proudové
odezvy ve srovnani s elektrodou nemodifikovanou. Zvyseni
citlivosti modifikované elektrody lze pfisoudit pfedb&éznému
nahromadéni kovi stejné jako v piipad€ jinych sorpénich
modifikatorti (montmorillonit). Vysledky tak naznacuji mozné
analytické vyuziti elektrody modifikované uhlim.

Tato prdce vznikla za podpory GA AV CR, projekt IAA
301870801.
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The aim of this work was to provide an experimental
comparison of three different columns as the reactor formats
for on-line enzymatic protein digestion. Pepsin A as an en-
zyme with a low pH working area was immobilised onto the
surface of bare silica capillaries and both full and porous layer
open tubular' (PLOT) monolithic columns. Reactors were
online coupled with MS in positive mode and obtained mass
spectra of digested myoglobin were compared to evaluate the
digestion efficiency of enzymatic reactors.

Poly(glycidylmethacrylate-co-ethyldimethacrylate
(GMA-EDMA) PLOT monolithic columns and full mono-
lithic columns were prepared in silica capillaries with differ-
ent inner diametres: 25 pm, 50 pum, and 100 pm. Pepsin A
was immobilised through epoxy groups by reductive amina-
tion directly onto the surface of the monoliths or fused silica
capillary®. The reactors were then connected into a system
where a solution of myoglobin as a model protein was
pumped continuously through the column and the digested
protein was on-line sprayed into a Mariner ESI-TOF MS.

Pepsin is known for its low digestion selectivity and
therefore a library of reference MS spectra was first prepared
for the peptides of digested myoglobin. With a purpose to
compare MS spectra from digestion in solution with spectra
obtained from on-line digests, a straightforward routine was
used based on counting matching peptides of identical mass
with a help of a programme written in LabView.

The results showed that digestion of Myoglobin in only
6 cm long monolithic reactors (both PLOT and full monolith)
was comparable with digestion in a 30 cm long reactors pre-
pared in plain silica capillaries. The PLOT monolithic reac-
tors compared to full monolithic reactors have significantly
lower backpressure and can be easily flushed what is an addi-
tional advantage of PLOT columns.

Acknowledgements: MSMT 0021627502, AVOZ 40310501 of
the Academy of Sciences of the Czech Republic, SFI SRC Irish
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Pied osmi lety byla v Ceské republice nainstalovéna
prvni a zda se, dosud také posledni kombinace HPLC-NMR.
Tato experimentalni technika se poprvé objevila na konci
70. let minulého stoleti a v dne$ni dobé je uz rozsitena celo-
svetove a je nejvice vyuzivana pfi analyzach pfirodnich latek
nebo pii kontrole vyroby 1éCiv ¢i analyzach jejich metabolitt
v télnich tekutinach'.

V centralni LC-NMR laboratofi se pfevazné zamétuje-
me na analyzy reakénich smési, kde tato metoda pomaha
identifkovat kyzené produkty a vyrazné urychluje hledani
optimalnich reakénich podminek. Zvlasté se osvédcila pfi
syntéze helicenovych prekurzorti, kde pfi cykliza¢nich reak-
cich bézné vznikaji rizné izomery, které se jinymi metodami
prakticky nedaji rozligit®. Béhem osmileté praxe doslo i na
analyzy rostlinnych extrakti a pfimési ve farmaceutickych
substancich. Zde $lo napiiklad o latky obtizné separovatelné®;
LC-NMR dokaze rozlisit i n€kolik latek (opét Casto izomertt)
v ptipadné koeluci. Svétové unikum zatim drzime v analyzach
riiznych druhii kiemikatych oligo/polymera™’. Pii identifikaci
siloxanovych polymert pted¢i LC-NMR nejéastéji pouzivané
GPC a pfinasi nové informace nejen o skutecné distribuci
molekulovych vah ale i funkénich skupin. Jako klicova se jevi
i role LC-NMR pfi analyzach polyfenylsilanovych polymert,
kde pfinasi dodatecnou informaci o takticité polymeru ¢i pii-
padné redistribuci funkénich skupin.

Tato prdce vznikla za podpory grantu GA AV CR IAA-
400720706 a GA CR 203/09/1574.
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Desorption-lonization Mass Spectrometry (DI-MS)
techniques represent a portfolio of tools that have always been
important in bioanalytical chemistry, but in recent years some
of them become nearly indispensable for biological and bio-
medical sciences. The foundation of DI-MS experiment is
desorption and ionization of the analyte molecules, which are
introduced on a suitable surface. The gas-phase ions are then
mass-analyzed (with optional dissociation steps) and detected.
Because this approach allows for a direct analysis of surfaces,
without spatial disruption of the analytes prior to the analysis,
molecular imaging of tissue sections is one of the biologically
relevant applications of DI-MS. Spectra obtained from tissue
section are usually very complex and utilization of high reso-
lution mass analyzers is thus especially advantageous.

In this work we introduced mass spectrometry imaging
of tissue lipids by laser desorption mass spectrometry from
commercially available nanostructured surfaces coupled to
high resolution FT-MS instrument. The nanostructured sur-
faces were developed for matrix free laser desorption ioniza-
tion and were previously used for analysis of small molecules.
The technique combines the well-known advantages of
MALDI with the newly introduced advantages of DESI. The
experiment is based on a lithographic transfer of lipids from
tissue section to a nanostructured surface that allows ioniza-
tion without introduction of ionization matrix. The lipids are
transferred by a simple imprinting procedure onto
a nanostractured surface for Nano-Assisted Laser Desorption/
Ionization (NALDI) MS.

The NALDI spectra are generally less complex than
MALDI spectra (due to the absence of alkali adducts and
matrix clusters ions). Identification by exact mass measure-
ment and tandem MS was also demonstrated.

The work was supported by the Ministry of Education, Youth,
and Sports of the Czech Republic (LC07017, MSM
6198959216) and by an Institutional research concept of the
Institute of Microbiology (AV0Z50200510). MV’s research
was supported by a Marie Curie IR Grant within the 7th
European Community Framework Program and by the Czech
Science Foundation (project P206/10/P018).
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Studované nitro- a oxoderivaty polycyklického aromatic-
kého uhlovodiku fluorenu (jmenovité 2-nitrofluoren, 2,7-di-
nitrofluoren, 9-fluorenon, 2-nitro-9-fluorenon a 2,7-dinitro-9-
fluorenon), vznikaji ptedev§im pfi spalovani fosilnich paliv.
Vzhledem k jejich genotoxickym ucinkim neustale roste
potieba mimotadné citlivych a selektivnich metod stanoveni
téchto latek v riznych matricich'. Snadna elektrochemicka
redukovatelnost nitro- a oxoskupiny, vazanych na aromatic-
kém jadre, umoziuje ke stanoveni uspésné vyuzit elektroche-
mickych metod®. Tradiéni visici rtutova kapkova elektroda
(HMDE) a rtutovym meniskem modifikovana stfibrna pevna
amalgamova elektroda (m-AgSAE) byly uzity v kombinaci
s modernimi voltametrickymi technikami (DC voltametrii,
diferen¢ni pulsni voltametrii a adsorpéni rozpoustéci diferenc-
ni pulsni voltametrii) pro vyvoj novych metod stanoveni sto-
povych mnozstvi vyse uvedenych xenobiotik v pitné a fi¢ni
vod&** v koncentraénim rozmezi 10 az 107 mol I"'. Dalsi
zvyseni selektivity a citlivosti bylo dosazeno pomoci predbéz-
né separace a prekoncentrace pomoci extrakce na tuhou fazi’.

Elektrochemicky DNA biosensor na bazi dispozabilnich
sitotiskovych uhlikovych pastovych elektrod byl nasledné uzit
pro in vitro detekci poskozeni DNA imobilizované na po-
vrchu pracovni elektrody jednak pfimou interakci s 2-nitro-
fluorenem ¢i 2,7-dinitrofluorenem, jednak interakci DNA
s intermediaty elektrochemické pfemény studovanych nitro-
fluorend”.

Tato prace byla financéné podporena Ministerstvem Skolstvi,
mladeze a télovychovy CR (projekty LC 06035 MSM
0021620857 a RP 14/63) a Grantovou agenturou Univerzity
Karlovy (projekt SVV 261204). Jan Labuda dékuje Vedeckej
grantovej agenture Ministerstva Skolstva SR a Slovenskej
akadémie vied (projekt 1/0852/08) za financni podporu.
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Uhlikové pastové elektrody se v elektroanalytické che-
mii vyuzivaji v riznych formach, napt. jako prosté binarni
smési pastovaci kapaliny a uhlikového prasku, chemicky c¢i
biologicky modifikované elektrody, elektrody modifikované
riznymi filmy ¢i chranéné membranami. V SirSim smyslu
jsou od nich odvozeny i elektrody sitotiskové. V analyze bio-
logicky aktivnich sloucenin se v sou¢asné dob¢ uplatiiuji pie-
deviim riznych zpisobem modifikované uhlikové pasty' ™,
které umoznuji vyuzit nejvétsi vyhodu uhlikovych past, kte-
rou je jejich snadna modifikovatelnost podle feseného analy-
tického problému. Kromé klasickych voltametrickych metod
se pasty vyuzivaji i jako elektrochemické detektory v HPLC,
coz umoziiuji pasty na zakladé mikrokuli¢ek skelného uhliku,
které nepodléhaji ve smésnych vodné organickych prostredich
degradaci.

V tomto piispévku bude vénovana pozornost vyuziti
uhlikovych past v nasi laboratofi ke stanoveni environmental-
né vyznamnych organickych latek, karcinogennich latek
a farmaceutickych latek pomoci vsadkovych voltametrickych
metod a pomoci HPLC s elektrochemickou detekci na uhliko-
vych pastach v konfiguraci wall-jet. Popis optimalizace no-
vych metod stanoveni vybranych analyti bude vzdy doplnén
ptiklady jejich praktického vyuziti na redlnych ¢i modelovych
vzorcich®™®,

Tato prdce vznikla za podpory MSMT CR, projekty LC0603,
MSM 021620857, RP 14/63 a Grantovou agenturou Univer-
zity Karlovy (projekt SVV 261204).
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