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Paramagnetické mikrocastice jsou casto vyuzivanym
separatnim nastrojem pfi analyze biomakromolekul. Umoz-
fuji na sviyj povrch specificky vazat molekuly DNA a po
nasledné inkubaci s interagujicimi latkami oddélit vzniklé
reakéni produkty, které jsou dale analyzovany.

Prace se zabyva vyuZitim paramagnetickych partikuli pri
izolaci produktl oxidativniho poskozeni DNA vyvolaném
komplexem flavonoid-kov. Flavonoidy jsou pfirodni latky,
které vynikaji svymi antioxidaénimi ucinky. Jejich antioxi-
dacni kapacita mize byt ovlivnéna interakei s ionty kovi, coz
muze vést k tvorbé reaktivnich komplexti. Tyto komplexy
mohou pfimo interagovat s DNA, popfipad¢ ji nepfimo po-
skozovat produkci reaktivnich forem kysliku'.

Ukotveni molekuly DNA na povrch mikroc¢astic je zalo-
zeno na hybridizaci oligo(T) sekvence kovalentné navazané
na povrchu magnetického nosice s oligo(A) sekvenci, ktera je
soucasti studované DNA. Po inkubaci DNA s komplexem
flavonoid/kov, byly produkty oxidativniho poSkozeni DNA
oddéleny od interferujicich latek a stanoveny pomoci ex situ
cyklické voltametrie a voltametrie s vkladanym pravouhlym
napétim na povrchu pyrolytické grafitové elektrody. Vysledky
elektrochemickych analyz byly srovnany s elektroforetickou
analyzou poskozené DNA.

Aplikace paramagnetickych mikroéastic v kombinaci
s ex situ voltametrickymi technikami se ukazuje jako jednodu-
chy nastroj pro analyzu nizkych koncentraci poskozené DNA
v nadbytku interferujicich latek.
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Schéma 1. Aplikace magnetoseparacnich technik pfi studiu pro-
oxidaénich vlastnosti flavonoidii v komplexu s kovy. 1 — mikro¢as-
tice, 2 — magnet

Prdce byla financovina GA CR (303/09/HO48) a internim
grantem UP (LF 2012 _010).
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Molecularly imprinted polymer-based columns (MIP-
based columns) with defined molecular recognition properties
can be successfully prepared by the well-known technique —
molecular imprinting'. This useful procedure is appropriate to
the preparation of highly cross-linked MIPs capable of molec-
ular recognition®. The approach is based on complex for-
mation between a template molecule, functional and cross-
linked monomers. Subsequent removal of the template reveals
specific three-dimensional binding sites complementary to the
corresponding structure or group of structures®*.

This work presents thermodynamic interpretation of the
specific sorption by the MIPs and the non-imprinted polymer
(NIP). MIPs and the NIP on the base of acrylamide prepared
by a bulk polymerization were used as stationary phases for
the HPLC analysis. The thermodynamic processes were car-
ried out to investigate the temperature effects during sorption
processes of phenolic acids in methanol and acetonitrile
(porogen) as mobile phases. Gallic, gentisic, vanillic, syringic,
4-hydroxybenzoic and protocatechuic acids were successively
used as templates. Values of retention factors were measured
over the temperature range of 20-60 °C. There were deter-
mined van’t Hoff curves — dependences between logarithms
of the retention factors (In k) and the inverse value of the
temperature (1/T).

Sorption selectivities (evaluated by the imprinting fac-
tors, IFs) of the MIPs and the NIP toward investigated ana-
lytes were evaluated chromatographically.

Contrary to expectations, the driving force for the affini-
ty of the target molecules for the investigated polymers was
the enthalpic term.

This work was supported by the VEGA grant No. 1/0164/11.
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Hyaluronan (HA) oligomers of defined size are prepared
by ion-exchange chromatography’. Since the separation is
carried out in aqueous solution of formic acid, chloride and
formate are the potential impurities present in HA oligomers.
Commonly used spectrophotometric determination of residual
ions in high-molecular weight HA was found out not to be
suitable for the quantification of chloride in HA oligomers?.
For this reason, the aim of this work was to find out appro-
priate analytical method that should be used for quantification
of small amounts (less than 0.1% w/w) of chloride and for-
mate in pure HA oligomers of pharmaceutical quality.

High performance liquid chromatography (HPLC) with
the addition of evaporative light scattering detector (ELSD)
allows determination of analytes free of any chromophoric
and fluorophoric groups that are undetectable by common
HPLC detectors®. Furthermore, charged and neutral organic
and inorganic analytes can be simultaneously analyzed within
a single chromatographic run. Therefore, ELS detecting tech-
nique with the combination of Primesep™ mixed-mode sta-
tionary phase was evaluated. These stationary phases provide
multiple types of interactions with analytes. Ionizable com-
pounds interact with the stationary phase by reverse-phase,
ion-exchange or ion-exclusion mechanism. The specific pro-
perties of Primesep™ mixed-mode columns offer separation
of polar and non-polar compounds at both analytical and pre-
parative scales in isocratic and gradient modes.

In conclusion, the new alternative method for the deter-
mination and quantification of chloride and formate in HA
oligomers was acomplished. Total analysis time was less then
15 minutes. Additionally, all validation characteristic that are
strictly required when HA oligomers can be used in pharma-
ceutical application were fulfilled.

REFERENCES }
1. Kogan G., Soltés L., Stern R., Schiller J., Mendichi R.:
Stud. Nat. Prod. Chem. 34, 863 (2008).

2. Alcazar A., Fernandez-Caceres P. L., Martin M. J.,
Pablos F., Gonzalez A. G.: Talanta 67, 95 (2003).
3. Mingjia W., Pacakova V., Stulik K., Sacchetto G. A.: J.

Chromatogr., A 439, 363 (1988).

499

Sekce 1 — postery

1P-04

ELECTROCHEMICAL BEHAVIOUR OF A NEW DNA-
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Redox DNA-labeling significantly increases selectivity
and sensitivity of sensors and it extends signal response diver-
sity of observed bio-molecules, e.g. oligonucleotides (ONs),
nucleic acids (DNAs)'. Selected redox labels have been al-
ready used for synthesis of labeled nucleotides
(e.g. labeled deoxycytidine monophosphate (dC*MPs),
Scheme 1.) and the dC*MPs were sufficiently enzymatically
incorporated into the required ONs or DNAs®. Thus labeled
biomolecules and modern voltammetric methods, using
a mechanically stable and robust mercury meniscus modified
silver solid amalgam electrode (m-AgSAE), represent a novel,
sensitive and robust tool for development of bioassays appli-
cable in toxicology, molecular biology and medicine’.
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Scheme 1. Structure of the labeled nucleotide dC*MP

The main aim of this work is a study of electrochemical
behaviour of the DNA redox label 2.4-dinitro-
phenylhydrazine, corresponding dC*MP and labeled DNA at
m-AgSAE using cyclic voltammetry, adsorptive stripping
voltammetry and transfer stripping voltammetry for its fur-
ther application in biomedicine.

Financial support from The Czech Science Foundation GACR
(project P206/12/G151) and GA ASCR (IA4400040901) is
gratefully acknowledged.
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Epilobium angustifolium is utilized in folk medicine for
improving skin sore' and green coffee extracts have been
reported to in vitro contribute to the skin protection from UV
irradiation’. Oenothein B (OB) is the predominant ellagitanin
in Epilobium angustifolium (EA) aerial parts, whereas chloro-
genic acid (CGA) is the most abundant polyphenol occurring
in green coffee beans (GCB) from Coffea arabica. The anti-
oxidant’, anti-inflammatory” and anti-photoaging effects'” of
OB and CGA make these natural compounds suitable targets
to be enriched and thereby optimizing the benefits of their
parent fractions and extracts.

As a part of an ongoing research for obtaining natural
cosmeceutical ingredients from plant origin, our study aimed
to obtain two fractions from Epilobium angustifolium aerial
parts and green coffee beans by applying selective fractiona-
tion. Samples of Epilobium angustifolium aerial parts and
coffee green beans were botanically authenticated by micro-
scopical methods and representative amounts of these samples
were ground and further extracted with ethanol by macera-
tion. The fractions were obtained by partitioning and adsorp-
tion operations. By using HPLC-DAD-MS, oenothein B and
chlorogenic acid were identified as the major constituents of
fractions from EA and GCB, respectively. The total content of
polyphenols in the fractions was determined spectrophotomet-
rically accounting for more than 50 %. These two fractions
could be potential candidates to be used as active ingredients
in dermatological and cosmetic formulations.
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Konzumécia nealkoholickych napojov je celosvetovo
vel'mi roz$irend, pricom ich spotrebu v sucasnosti vyznamne
ovplyviuje reklama. Tento trend sa prejavuje hlavne u deti
a mladeze, kde prieskum ukazal, ze 27 % ziakov zéakladnych
skol pije kolové napoje v mnozstve viac ako 0,5 I denne. Ko-
lové napoje maju vysoky obsah cukru, ¢o vedie k prijmu 55 g
cukru po konzumaécii 0,5 1 kolového napoja. Dosledkom méze
byt znizeny prijem potravy, narastajuca obezita, vznik zubné-
ho kazu a iné.

Kolové a energetické napoje obsahuju 150 az 400 mg
kofeinu v 1 litri, ¢o pri vysSej konzumacii moéze viest' az
k zavislosti. Nealkoholické napoje mozu obsahovat’ dalsie
zlozky ako s oxid uhli¢ity, kyseliny, umelé sladidla
v diétnych napojoch, konzervaéné latky a prirodné aj syntetic-
ké farbiva. NajCastejSie pouzivanym prirodnym farbivom
v kolovych, ale aj energetickych napojoch je karamel. Kara-
mel je zlozitd zmes zloziek, ktoré vznikaji karamelizaciou
cukrov samotnych, alebo s pridavkom inych latok. Podla
International Technical Caramel Association sa karamel deli
na $tyri skupiny (I, II, III, IV), pri¢om v kolovych napojoch sa
pouziva karamel IV (E150d) a v energetickych napojoch kara-
mel III (E150c). Na stanovenie kofeinu a karamelu sa obvykle
pouziva HPLC a kapilarna elektroforéza. Kofein a karamel I
(E150a) vykazuju prirodzent fluorescenciu, ¢o sa vyuzilo pri
stanoveni kofeinu vo farmaceutickych pripravkoch', alebo
stanoveni karamelu E150a v brandy”.

Ciel'om tejto prace bolo vypracovat’ metddu zalozenu na
synchréonnej fluorescencii umoziujucu priame simultanne
stanovenie kofeinu akaramelu v kolovych a energetickych
napojoch. Namerali sa synchronne fluorescenéné spektra
zmesi v intervale vlnovych dizok 200 az 500 nm s rozdielom
emisnej a excitujlicej vinovej dizky 70 az 100 nm. Na vyhod-
notenie sa vyuzila metdda viacrozmernej kalibracie — metoda
parcidlnych najmensich Stvorcov (partial least-squares PLS1),
pricom sa dosiahla dobrd zhoda tychto vysledkov
s vysledkami ziskanymi odpora¢anymi metédami.

Praca vznikla za podpory Vedeckej grantovej agentiry
VEGA, projekt ¢. 1/0182/11.
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Atmosférickym aerosolim je vénovéana zvySena pozor-
nost predevsim kvili jejich vlivu na zemské klima' a lidské
zdravi. Pro zjisténi zdrojii atmosférickych aerosoli a miry
jejich zdravotniho rizika je nutné znat koncentraci a chemické
slozeni aerosold. Aerosoly jsou vétSinou vzorkovany na filtry,
material a typ filtra se voli dle analyzovanych sloucenin.

Ptispévek se zabyvd porovnanim koncentraci iontd
v casticich atmosférického aerosolu frakce PM1 vzorkova-
nych paralelné na nitratcelulozové a teflonové filtry.

Atmosférické aerosoly frakce PM1 byly vzorkovany
ve Slapanicich na zahradé rodinného domu (prosttedi malého
mésta) a na dopravné zatizené ulici v centru Brna (zastoupeni
méstské aglomerace). Vzorkovani probihalo po dobu jednoho
tydne (expozice byla 24 h) v letnim a zimnim obdobi v letech
2009 a 2010.

Aerosoly PM1 byly vzorkovany na nitratcelul6zové
filtry (porozita 3 pum, primér 150 mm, Satorius), pomoci
vysokoobjemového vzorkovage (DHA-80, 30 m*h™', Digitel).
Polovina nitratcelulozového filtru byla extrahovana deionizo-
vanou vodou v ultrazvukové lazni a nasledné bylo stanoveno
6 vybranych aniontd (fluoridy, chloridy, dusitany, dusi¢nany,
sirany a §tavelany) a 5 kationtd (Na*, K¥, NH,", Ca®* a Mg”")
pomoci iontové chromatografie (ICS-2100, Dionex). Druha
¢ast filtru byla analyzovana s ICP-MS (Agilent) na celkovy
obsah 15 kovti.

K paralelnimu vzorkovani PM1 na teflonové filtry
(porozita 1 pum, praimér 47 mm, typ Zefluor, PALL) byl pou-
7it nizkoobjemovy vzorkovaé (pritok 1 m*h™). Mezi cyklo-
novy inlet (1 um, URG) a teflonovy filtr byl zafazen anularni
difuzni denuder, kterym byly eliminovany interference plyn-
nych polutantd (NH;, NO,, HNO;, HONO, SO,, O;, HCI,
VOC, apod.). Exponované teflonové filtry byly extrahovany
v deionizované vodé v ultrazvukové lazni a nasledné byly
analyzovany stejné anionty a  kationty  jako
u nitratceluldzovych filtra.

Detailni vysledky a pfi¢iny rozdilnych koncentraci ion-
td na obou filtrech budou prezentovany.

Tato prdce vznikla za podpory grantu GACR P503/11/ 2315;
GACR P503/12/G147 a vyzkumného zaméru AV CR, v.v.i.
¢islo: RVO: 68081715.
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Photodegradation of natural organic matter from differ-
ent sources was tested to reveal the relationships between
stability and structure. Peat humic and fulvic acids (PHA,
PFA) and fulvic acids from Ragelinik creek' (DOC), isolated
with the respect to THSS recommendations®, were character-
ized by elemental analysis, *C NMR®, FTIR and UV/VIS
spectroscopy (Table I). The solutions containing 11 mg of
sample in 1 ml of deionized water were irradiated by 20 W
UV lamp (Omnilux 3U, color temperature of 6000 K) for 168
hours.

Table I

Characteristics of tested HS: content of C, H, N, aromaticity
fa, relative abundance of Ccoon, absorbances before (A) and
after (Ar) UV irradiation

Characteristic PHA PFA DOC
C/% 50.57+£0.00 46.34+0.04 45.52+0.02
H/% 4.56 +0.00 4.30+0.01 425+0.04
N/ % 2.04 +£0.00 1.26 £ 0.00 0.95+0.00
fa! % 44.8 22.4 4222
Ccoon/ % 15.4 18.3 13.6
Asss/ Ases 8.4 15.1 13.8
Ayes (160 mg/l) 0.616 0.204 0.240
Aryes 0.103 0.086 0.124
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Decrease of concentration and structural alterations of
humic substances (HS) were observed as a result of degrada-
tion during exposure to soft UV irradiation. Absorbance at
465 nm, proportional to the HS concentration, decreased 2—6
times (Table I), indicating that PHA was the substance most
sensitive to photochemical reactions. Changes in FTIR param-
eters suggest decarboxylation of HS (I1700/11450) and relative
increase of aromatic rings content (Ije0/I1450). The greatest
degree of decarboxylation was found at HS originating from
DOC.

This work was supported by the project Ziel3/Cil3 Czech
Republic — Saxony, No. 100018967.
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Esencidlni oleje jsou smési tékavych latek olejovité
konzistence a lipofilniho charakteru'. Jsou sekundarnim pro-
duktem metabolismu vysSich rostlin, ze kterych se ziskavaji
zejména extrakci, pii které se vyuziva jejich rozpustnosti
v organickych rozpoustédlech. Jedna esence mize obsahovat
50 i vice komponent. Pro urceni jejich chemického slozeni se
pouziva zejména kapalinova® a plynovéa chromatografie® (LC,
GC). V kombinaci s hmotnostni spektrometrii byla technika
GC (Agilent, 7890-A, 5975C) pouzita pro urceni chemického
slozeni Sesti vybranych esencialnich oleji Lavandula species,
Cymbopogon nardus, Citrus aurantifolia, Juniperus commu-
nis, Myrtus communis a Cinnamomum zeylancium i v ramci
této studie.

Hlavnimi slozkami Lavandula species jsou linalool
(51,4 %) a linalyl acetat (26,6 %). Citronellal (40,4 %)
a geraniol (17,1 %) byly idenifikovany jako hlavni slozky
oleje Cymbopogon nardus. Limonen (52,9 %) a y-terpinen
(11,2 %) byly majoritné zastoupeny v oleji Citrus aurantifo-
lia, zatimco o-pinen (54,1 %) a B-pinen (17,7 %) v oleji Ju-
niperus communis. Eucalyptol (38,0 %) a a-pinen (36,5 %)
byly ur€eny jako hlavni slozky Myrtus communis. Cinnamal-
dehyd (62,0 %) a cinnamyl acetat (7,5 %) byly identifikovany
jako hlavni slozky Cinnamomum zeylancium.

Pro stanoveni tékavosti jednotlivych slozek byly esenci-
alni oleje umistény do difuzni cely temperované na konstantni
teplotu 20 °C. T¢kavé slozky oleji byly z difuzni cely odva-
dény proudem dusiku o pritoku 15 ml min', ktery byl poté
smichavan s ¢istym vzduchem tak, aby finalni objemovy pri-
tok smé&si byl 500 mlmin™. P¥i prichodu této smési pres
WEDD denuder* (denuder se stékajicim filmem kapaliny)
byly t€kavé komponenty zachyceny ve filmu absorp¢ni kapa-
liny (n-heptan). Takto ziskany koncentrat byl odebiran
v pravidelnych Easovych intervalech a analyzovan. Koncen-
trace t¢kavych slozek esenci budou prezentovany.

Tato prace vznikla za podpory grantu Ministerstva kultury,
NAKI DF11P01OVV028 a vyzkumného zaméru AV CR v.vi,
¢. RVO: 68081715.
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MIKROCIPOVAIELEKTRQFOREZA )
KONZERVACNYCH A PRIDAVNYCH LATOK
V LIECIVACH

PETER TROSKA, MARIAN MASAR a ROBERT
BODOR

Katedra analytickej chémie, Prirodovedecka fakulta, Univer-
zita Komenského v Bratislave, Mlynskd Dolina CH-2, 842 15
Bratislava, Slovenska republika

troska@fns.uniba.sk

Rozne farmaceutické a kozmetické preparaty a vyrobky
su za ucelom zvysenia ich doby trvanlivosti a zlepSenia sen-
zorickych vlastnosti, ako s chut’, vona alebo farba, obohaco-
vané roznymi pridavnymi latkami. Monitoring koncentrac-
nych arovni pridavnych latok v tychto vyrobkoch je nevy-
hnutny z hladiska ich potencidlnych toxickych ucinkov na
Pudsky organizmus.

Tato praca je zamerana na elektroforeticki separaciu
konzerva¢nych latok — metylparabén (MP), propylparabén
(PP) a syntetického farbiva — erytrozin (ER). Doposial’ publi-
kované prace sa zaoberali elektroforetickou separaciou MP
a PP s ostatnymi parabénmi', resp. ER s inymi syntetickymi
farbivami®. V tejto praci boli analyzované vietky tri analyty
metédou zoénovej elektroforézy (ZE) na elekroforetickom
mikrocipe. Vyhody, ktoré so sebou prinasa kapilarna elektro-
foréza (CE) na miniaturizovanych zariadeniach oproti kon-
venénej CE, su dané napriklad kratSou transportnou drahou
(kratSie Casy analyzy), pripadne znizenou spotrebou elektroly-
tov, vzoriek, ale aj produkcie odpadu. ZniZenie spotreby Cini-
diel vedie aj k zniZeniu finan¢nych nakladov na analyzu.

Za preferovanych pracovnych podmienok (potlaceny
hydrodynamicky a elektroosmoticky tok) boli optimalizované
zakladné separacné parametre pre rychle rozlisenie ER, MP
aPP vmodelovych vzorkdch. Analyty boli separované
v elektrolytovom systéme o vysokom pH (pH 9,8). Po pridav-
ku komplexotvorného aditiva — B-cyklodextrin® boli analyty
dostato¢ne rozliSené za Cas cca. 5 min. Pri ddvkovanom obje-
me vzorky 0,9 pl na elektroforeticky mikro€ip boli vypocitané
limity detekcie v rozsahu 0,3-6,3 umol 1! pre §tudované kon-
zervacné a pridavné latky.

Vypracovana ZE metdda na mikroCipe bola aplikovana
na stanovenie danych analytov vo farmaceutickych liecivach
pouzivanych pri lieCbe gastrofagealnych ochoreni.

Tato prdca vznikla za podpory grantovych agentir MS SR
(VEGA 1/1149/12), APVV (VVCE 0070/07) a ERDR OPVaV
(SynAnPharm, ITMS: 26240220061).
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STANOVENI ALERGENNICH VONNYCH I:A’II‘EK
METODOU MIKROEXTRAKCE TUHOU FAZI
VE SPOJENI S PLYNOVOU CHROMATOGRAFII

RADKA DIVISOVA, JANA ZEMANOVA,
EVA VITOVA a KATERINA SKLENAROVA

Fakulta chemicka, Vysoké uceni technické v Brné, Purkyrio-
va 118, 612 00 Brno
xcmokanova@fch.vutbr.cz

Viné se nachazeji v Siroké Skale pravidelné uzivanych
produkti zahrnujici parfémy, praci a Cistici prosttedky, my-
dla, deodoranty, télové krémy, zubni pasty, aj. Tyto kosmetic-
ké ptipravky se v soucasnosti staly masovou zalezitosti. Po-
tencial expozice témto latkam je proto velmi vysoky, zvlasté
utéch vyrobkd, které prichazeji do pfimého kontaktu
s pokozkou. Kosmeticky pfipravek miize obsahovat az stovky
vonnych slou¢enin. Kromé uzitku v§ak mohou tyto substance
vyvolat alergické reakce, a to nejen u citlivych jedincd. Prv-
nim ukazatelem iritace je obvykle kozni vyrazka, ale reakce
mohou mit i jinou formu, napf. nevolnost, zavrat’, bolest hla-
vy, aj. Na zaklad¢ vzrustajici Cetnosti vyskytu alergickych
reakei souvisejici s aplikaci kosmetickych piipravkid bylo
evropskou  kosmetickou  direktivou taxativné urceno
26 alergizujicich vonnych latek'. Na zaklade této direktivy
jsou vyrobci povinni deklarovat ptitomnost téchto alergennich
substanci na S$titku produktu, jestlize je piekroena hranice
0,01 % pro vyrobky typu rinse-off a 0,001 % pro vyrobky
typu leave-on. Jiné chemikalie, které neni tfeba jednotlive
uvadet, jsou seskupeny pod nazvem ,perfume* ¢i ,,aroma™.

Pro stanoveni zminénych alergennich vonnych latek
byla pouzita analytickd metoda zalozena na extrakci analyt
pomoci mikroextrakce tuhou fazi v headspace prostoru ve
spojeni s plynovou chromatografii a plamenové ionizaénim
detektorem. V ramci optimalizace podminek byl sledovan vliv
vybranych parametrti na extrakéni G¢innost, které zahrnovaly
typ extrakéni vrstvy vlakna SPME, dobu dosazeni rovnovahy,
dobu extrakce a dobu desorpce.

Optimalizované podminky byly pouzity pro validaci
SPME-GC metody. Kvantifikace sloucenin byla provedena
pomoci externi kalibrace. Validovana a optimalizovana meto-
da SPME-GC byla nasledné aplikovana na vybrané realné
vzorky.

Cilem této prace byl monitoring alergennich vonnych
latek v kosmetickych prostfedcich zahrnujici krémy, deko-
rativni kosmetiku, ptipravky pro osobni hygienu, détskou
kosmetiku, prostiedky bytové chemie a také vzorky potravin
se zaméfenim na ¢ajové smési a napoje.

Tato prdce vznikla za podpory projektii FCH-S-11-7, FRVS
MSMT CR projekt ¢ 1823/G4/2011 a MSMT CR, grant
¢ MSM 0021630501.
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VOLTAMMETRIC DETERMINATION

OF FOMESAFEN IN DRINKING WATER AND RIVER
WATER

VIT NOVOTNY, JAN MASKA, and JIRI BAREK

UNESCO Laboratory of Environmental Electrochemistry,
Department of Analytical Chemistry, Charles University,
Albertov 2030, 128 43 Prague 2

The herbicide fomesafen has been developed for the
preemergence protection of beans and soybeans against
weeds'. Compounds with similar structure exhibit toxicity
toward aquatic organisms are endocrine disruptors and inter-
fere with blood formation®. This work is a continuation of
many previous successful efforts at monitoring electroactive
polutants®*.

The differential pulse voltammetric behavior of
fomesafen a AgSAE has been studied in the pH range 2-12,
and methanol to BR buffer ratio 1:9 to 1:1. The optimum
conditions found were a mixture of BR buffer pH 8 — metha-
nol 8:2. The DPV behavior of fomesafen has been investigat-
ed in the concentration range 1:10° — 1-107 mol L™". The
calibration dependencies were linear. The detection limit
reached for DPV of fomesafen in a solution of 2 mL methanol
and 8 mL BR buffer pH 8 was 3-10”" mol dm™. Adsorption
stripping voltammetry was also studied, but no significant
enhancement of the signal was achieved. The results of the
determination of fomesafen in drinking water and river water
will be presented.
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DNA MODIFIKOVANA 7-DEAZAPURINY: ZHASENI
FLUORESCENCE BARVIVA SYBR GREEN I

A ELEKTROCHEMICKE VLASTNOSTI

MILOSLAVA FOJ T()VA. ZDENKA VYCHODILOVA,
PETRA HORAKOVA, PETR ORSAG, HANA
PIVONKOVA, LUDEK HAVRAN a MIROSLAYV FOJTA

Biofyzikalni ustav AVCR, v.v.i, Kralovopolska 135, 612 65
Brno

fojtova@ibp.cz

7-Deazapuriny jsou analogy purinovych nukleobazi, ve
kterych je dusikovy atom v poloze 7 nahrazen skupinou CH.
V disledku toho tyto baze nejsou schopny Hoogsteenova
parovani, zatimco schopnost vytvaret Watsonovy a Crickovy
pary u nich zdstava zachovana. Neschopnost vicetetézcové
struktury DNA prostfednictvim Hoogsteenova parovani je
vyuzivana v nékterych aplikacich polymerazové fetézové
reakce (PCR) pifi amplifikaci fragmenti DNA, u nichz by
tendence k tvorbé triplext ¢i kvadruplexti negativné ovliviio-
vala pribéh PCR. DNA modifikované 7-deazapuriny maji
nekteré specifické fyzikalné chemické vlastnosti, které ovliv-
fuji vybér analytické metody vhodné k jejich stanoveni. Pti-
tomnost 7-deazaguaninu (G*) v DNA se projevuje silnym
zhasenim fluorescence barviva SYBR Green II v komplexu
s dvoufetézcovou (ds) DNA, na niz je zalozena rozSifena
metoda monitorovani amplifikace DNA pii kvantitativni ,,real
time* PCR. Pro tento zhaseci efekt je nutnd interakce SYBR
Green II s dsDNA obsahujici G* a projevuje se jiz pii relativ-
n¢ malych stupnich zdmény G za G* (10-20 %), zatimco
pfitomnost denaturované DNA obsahujici G* ve smési
s nemodifikovanou DNA nema na fluorescenci vyznamny
vliv. V pfipad¢ 7-deazaadeninu (A*) nebyl analogicky zhéaseci
efekt pozorovan. Oba 7-deazapuriny vykazuji ve srovnani
s jejich pfirozenymi protejsky specifické elektrochemické
vlastnosti, jmenovité niz§i potencidl oxidace na uhlikovych
elektrodéch. Jelikoz G* je oxidovan pii potencidlu o vice nez
100 mM méné pozitivnim nez guanin (¢i jakakoli jina pfiroze-
na slozka DNA), lze jej vyuzit jako nezavisle detekovatelnou
elektroaktivni znacku vhodnou pro analyzu DNA fragmentt
amplifikovanych PCR ¢i pro sledovani jinych enzymovych
reakei vedoucich k inkorporaci modifikovanych nukleotidi,
napt. prodluzovani DNA pomoci terminalni deoxynukleotidyl
transferasy. Kombinaci elektrochemickych (méfeni oxidace
G*) a optickych (zhaseni fluorescence SYBR Green II) metod
Ize ziskat podrobné informace o vlastnostech modifikované
DNA.
GA AVCR

Tato prdce vznikla za podpory grantu

¢. [44400040901.
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CHEMOMETRICKE HODNOTENIE RIZIKA
HYPERTENZIE U DETI

VIERA MRAZOVA?, MIROSLAVA MAKOHUSOVA?,
LASZLO KOVACS" a KATARINA BABINSKA"

“ Katedra chémie, Fakulta prirodnych vied, Univerzita sv.
Cyrila a Metoda, Nam. J. Herdu 2, 917 01 Trnava, b2 detska
klinika Lekarskej fakulty Univerzity Komenského a Detska
fakultnd nemocnica s poliklinikou, Limbova 1, 833 40 Brati-
slava

viera.mrazova@ucm.sk

Chemometrické spracovanie medicinskych dat moze
ucinne podporovat’ diagnostiku a umoznuje sledovanie prog-
resie ochorenia. Na rozdiel od posudzovania vysledkov labo-
ratéornych testov jednotlivo, kombindciou tychto parametrov
ziskame komplexnejSiu informaciu, ktora moze usmernit
lekara v dagnostike'.

Detskd hypertenzia je oblastou rasticeho zaujmu
a vyznamu. Vc¢asnd identifikacia deti s rizikom hyperetenzie
je dolezita z dovodu zabranenia vaznym, dlhodobym kompli-
kéaciam spojenym s nezistenim choroby”. Hypertenzia je cho-
roba, ktora ,,neboli*, prebicha ¢asto nepozorovane dlhé roky.
Preto je ju potrebné véas diagnostikovat’ a adekvatne liecit’.
Diagnostické kritéria pre zvySenie krvného tlaku u deti st
zalozené na predpoklade, Ze krvny tlak udeti sa zvySuje
s vekom a telesnou hmotnost'ou, takze nie je mozné vyuzit
urovne krvného tlaku na definovanie hypertenzie ako
u dospelych®. Prevalencia detskej obezity sa vo vyspelych
krajinach zvySuje alarmujicim tempom®. U obéznych deti je
priblizne trojnasobne vysSie riziko vzniku hypertenzie ako
u neobéznych deti’.

Hypertenzia u deti prinasa so sebou vela otaznikov,
ktoré si vyzaduji pozornost. Mnohorozmerna analyza dat
umoziiuje objasnit’ rizikové faktory u deti, ktoré mozu prispie-
vat’ do urcitej miery k rozvoju hypertenzie. Ciel'om tejto prace
je vyber faktorov, ktoré vyznamne ovplyvituju hypertenziu
u deti pouzitim vysledkov laboratérnych testov, ako aj idajov
zo zdravotnej dokumentacie.

Tato praca vznikla s podporou grantu VEGA 1/0233/12.
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SYNTHESIS OF TRIAZENE COMPOUNDS AND
THEIR APPLICATION IN SPECTROPHOTOMETRIC
DETERMINATION OF CADMIUM

PETER HORVATH

High school of Jan Chalupka, Stirova 13, 977 18 Brezno
horvath.chemist@gmail.com

There are many methods for determination of cadmium
in liquid matrices. The simplest and cheapest methods are
based on spectrophotometry using organic reagents, especially
triazenes, which make strongly coloured complex compounds
with cadmium'~. This work deals with synthesis of aromatic
triazene compounds, which were not described for the pur-
pose of cadmium determination. 20 derivates of 1,3-di-
phenyltriazene were synthesized by N-azo coupling of prima-
ry aromatic amines with aromatic diazonium salts. Products
were characterized by melting points, UV/VIS absorption
spectra, '"H NMR and IR spectra, where available and neces-
sary. Coordination compounds of synthesized compounds
with Cd*", Ca®", Mg®*, Cu*", Ni*" and Co®" were prepared by
reaction of triazenes with metal cations in alkaline solutions.
Micellar solutions of these complexes were made by dissolv-
ing in a solution of non-ionic surfactant Triton X-100 and
UV/VIS absorption spectra of these solutions were recorded.
As we expected, some of their complexes with cadmium have
absorption spectra significantly different from spectra of
blank reagents or their complexes with other ions. Thus the
novel, simple, cheap and sensitive method for cadmium deter-
mination using the most suitable reagent, 1,3-bis(4-nitro-
phenyl)triazene, was developed. The optimal conditions of the
method have been found. The solution for spectrophotometry
is prepared mixing the sample with 300 pl of 2% solution of
Triton X-100; 300 pl of 1 mmol dm™ acetonic solution of 1,3-
bis(4-nitrophenyl)triazene; 250 pl of 1 mol dm™ solution of
NaOH and the solution is diluted to 10 ml. Absorbance is
measured at 450 nm against reagent blank. Limit of detection
of cadmium is 21 pg dm > and molar absorption coefficient of
its complex is 1,31-10° dm*mol'cm™.  The results of this
work can be applied in simple quantitative determination of
cadmium in environment by spectrophotometry.

This work is supported by the grant program Sanca pre tal-
enty of Orange Foundation and the grant program AXA Fond.
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NEW SPECTROPHOTOMETRIC ASSAY
OF CAFFEOYL ESTERASE

ANDREJ CHYBA, MARIA MASTIHUBOVA,
and VLADIMIR MASTIHUBA

Institute of Chemistry, Slovak Academy of Science, Dubravska
cesta 9, 845 38 Bratislava
chemachy@savba.sk

Caffeoyl esterase, a specific type of hydroxycinnamic
esterase, is an enzyme with high synthetic potential in bio-
catalytic preparation of substances with biological activity'.
To find appropriate biocatalyst for such syntheses, effective
assay of caffeoyl esterase is therefore necessary to screen its
activity among commercial lipases and esterases.

We have developed a spectrophotometric assay for the
quantitative determination of caffeoyl esterase activity based
on release of 4-nitrophenol from our novel synthetic substrate
4-nitrophenyl caffeate in an emulsion of Triton X-100 in
aqueous buffer solution. The release of 4-nitrophenol was
linear with reaction time at an early stage of the reaction with
various esterase and lipase preparations. The method pro-
posed here is accurate, rapid, and easy to perform.

HQ

. ”OOMO
HO@—\_{O caffeoyl esterase OH
pH 6.5, Triton 2% +
Ho«i%m2

410 nm

This work was supported by a grant from the Slovak Grant
Agency for Science VEGA under the Project No. 2/0138/12
and it is also the result of the project implementation “Centre
of Excellence on Green Chemistry Methods and Processes
(CEGreenl)“ supported by the Research & Development
Operational Programme funded by the ERDF.
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MOZNO§TI ANA;YZ){ KMENOVYCH’BUNEK
POMOCI KAPILARNI ELEKTROFOREZY

PAVLINA SVOBODOVA'’, KATERINA VITKOVA",
VACLAV PROCHAZKA" a JAN PETR**

“ Regiondlni centrum pokrocilych technologii a materidli —
Katedra analytické chemie, Prirodovédecka fakulta, Univerzi-
ta Palackého v Olomouci, 17. listopadu 12, 771 46 Olomouc,
b Fakultni nemocnice Ostrava, 17. listopadu 1790, 708 52
Ostrava — Poruba

secjpetr@gmail.com

Bunka je zakladni stavebni a funkéni jednotka tél orga-
nismi a procesy, které v bufice probihaji, maji vliv na cely
zivy organismus. Jednim ze zajimavych tkoli dnesni védy je
studium buné¢k a jejich chovani ve vitalnim stavu, kdy neni
primarnim ukolem ,,rozbiti* bun¢k. Takto ziskané informace
pak slouzi jak k obecné charakterizaci bunék, tak k popisu
jejich chovani napt. v prostiedi s naruSenou acidobazickou
rovnovahou nebo v prostiedi obsahujicim latky uzivané
k terapii chorob. V pfipadé obecné charakterizace bun€k
a jejich mnozstvi se nejéastéji vyuziva mikroskopickych tech-
nik a pratokové cytometrie. Nicméng, pro detailnéjsi studium
se jako vyhodné jevi pouziti i techniky kapilarni elektroforé-
zy, kterd mize poskytnout dalsi informace o chovani bun¢k
z pohledu koloidni chemie.

Cilem této prace bylo pilotni studium elektroforetického
chovani kmenovych bunék tukové tkané. Kmenové buiky
jsou specifickym typem bungk, jedna se o nespecializované
buniky, které maji schopnost d€lit se a pfeménit se na jiny
bunéény typ. Z medicinského pohledu tato schopnost umoz-
fiuje télu vytvorit nové burnky a tim ,,opravit poskozené ¢asti
organismu. V nas$i praci jsme se zaméfili na testovani nasledu-
jicich podminek'?: 1) elektrolyt obsahujici MES/NaOH
pH 6,0 s dynamickym pokrytim vnitini stény kapilary pomoci
DDAB (pro tvorbu stabilni disperze bungk), 2) elektrolyt
obsahujici MES/NaOH pH 6,0 s iontovou silou 10 mM (pro
tvorbu stabilni disperze bun€k) a 3) elektrolyt obsahujici ci-
trat/Tris pH 8,0 s iontovou silou 10 mM a piidavkem 1 mg ml™!
CTAB (pro tvorbu klastri bun¢k). Uvedené podminky byly
srovnany a byly diskutovany moznosti analyzy suspenze kme-
novych bunék v téchto prostiedich.

Autori dekuji Ministerstvu Skolstvi, mladeze a télovychovy za
financni  podporu  vyzkumu  (projekty OP  VaVpl
CZ.1.05/2.1.00/03.0058 a OP VK CZ.1.07/2.3.00/20.0018).
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IZOLACE R}TJZNYCH TYPU ANAL){TfJ Z PEVNYCH
A KAPALNYCH MATRIC POMOCI MODERNICH
EXTRAKCNICH TECHNIK

KAREL VENTURA, PETRA BAJEROVA, MARTIN
ADAM a ALES EISNER

Univerzita Pardubice, Fakulta chemicko-technologickd, Ka-
tedra analytické chemie, Studentska 573, 532 10 Pardubice
karel. ventura@upce.cz

Za kli¢ovy krok pfi ptiprave tuhych a kapalnych vzorkt
je povazovana extrakce. Mezi klasické techniky ptipravy
vzorku patii extrakce kapalina-kapalina (LLE), extrakce tuhou
fazi (SPE), ultrazvukem nebo extrakce v Soxhletové extrakto-
ru. Tyto tradi¢ni metody jsou obvykle casové naroéné a vyza-
duji velké mnozstvi organickych rozpoustédel casto nesetr-
nych k zivotnimu prostiedi.

V poslednich letech dochazi k pokroku v extrakénich
technologiich a jsou vyvijeny nové a jednodu$si metody pti-
pravy vzorku, jako jsou extrakce nadkritickou tekutinou
(SFE), mikrovinna extrakce (MAE), vysokotlaka extrakce
rozpoustédlem (PFE) a vysokotlaka extrakce stlacenou kapal-
nou horkou vodou (PHWE)'. V posledni dobé jsou vyvijeny
rizné mikroextrakéni techniky, jako napf. miktroextrakce
tuhou fazi (SPME) a mikroextrakce kapalnou fazi (LPME),
a to ob¢ v riznych modifikacich, jako dobré alternativy k vyse
uvedenym technikdm.

V diivéjsich projektech jsme se zaméfili na extrakci
riznych typl analytl (steroidy, nitroslouceniny, antioxidanty,
esencialni oleje, atd.) z riznych matric (pady, rostlinné mate-
ridly, nealkoholické napoje, voda, pohonné hmoty, vyzivové
doplitky, atd.)*®.

V soucasné dobé se naSe prace zaméfuje na vyuziti
metody PHWE extrakce pro vyse uvedené aplikace.
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Authenticity of wine has been extensively investigated
since wine due to its chemical composition and availability
throughout the world is an easily adulterated product. Seeing
that the production area has a considerable impact on the
product quality reflecting in its price, the determination of the
product origin is one of the primary requirements in certifica-
tion of the wine authenticity. Many researches described the
possibilities of prediction of wine origin using efficient meth-
ods of wine components analysis connected with multivariate
data analysis' .

The objective of this study is to investigate the interrela-
tions among simple enological descriptors commonly ana-
lysed in wine controlling institutions or wineries (relative
density, content of total, non-volatile and volatile acids, ash,
reducing sugar, free sugar, SO,, ethanol and pH) as well as to
examine their discrimination ability for authentication purpos-
es. Altogether 324 samples belonging to four varieties of Slo-
venian red wines and originating from four regions of Pri-
morska area in southwest part of Slovenia were analysed. An
important additionally available variable is sensorial quality
of wine. This sensory variable positively correlates with the
contents of ethanol and volatile acids and negatively with the
non-volatile acids content. Moreover, the effects of variety
and geographic origin were examined and determined by
ANOVA and non-parametric Kruskal-Wallis test. Several
techniques of multidimensional data analysis have been ap-
plied for description and classification of the investigated
wine samples by the target factors — variety and geographic
origin of wine. The applied methods of linear discriminant
analysis (LDA), quadratic discriminant analysis (QDA), clas-
sification and regression trees (CART) and artificial neural
networks (ANN) demonstrated their power for authentication
purposes.

Support of grant VEGA 1/0233/12 is highly acknowledged.
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Pre centrosymetrické jednojadrové komplexy
[Co(I2)s](HCOO), a [Co(ac)(H,0).(Melz),] boli studované

elektronové spektra, FAR-IR spektrd, mag- , ’
netické susceptibilita a magnetizacia. Studo- & I

vané komplexy vykazuju vel'mi velku mag- '\\ J/;'
netickul anizotropiu vyjadrenu asymetriou g- A 1

i D
faktora a velkou hodnotou axialneho para- {’W%&
metra Stiepenia v nulovom poli D — az ); ‘Q‘\
100 cm™'. Parameter D bol uréeny aj pomo-

1
cou teplotne zavislej infracervenej spektros- ,1 s
kopie.

Elektronové vlastnosti hexakoordinovanych komplexov

Co" st podmienené zikladnym termom krystdlového pola
4T1g. Pri tetragonalnej dis-

*[e=ort torzii v dosledku efektu
oo | Jahna Tellera alebo pri zni-
op zeni symetrie chromoforu

v komplexe sa tento term
7 T stiepi na termy ‘A, a ‘E,
V geometrii stlacenej bipy-
ramidy je zadkladnym ter-
mom 4A1g a spinovo-
orbitalna interakcia poskytuje dva Kramersove dublety sepa-
rované o obnos 2D. Od excitovaného termu 4Eg sa odvadzaji
dalsie Styri  dvojnasobne
degenerované multiplety. ’/M/L__//
Medzi tymito hladinami je
moznych 15 elektronovych
prechodov, ktoré spadaju do
oblasti FAR-IR ziarenia. wh
Potom prechod s najvicsou
zmenou intenzity pri chlade- Mfk\/fﬂ
ni odpoveda prave hodnote L T T
2D Wavenumber/cm™!
Pri identifikacii vibraénych
prechodov je napomocné aj
Ramanovo spektrum,
. v ktorom sa neuplatiuju
. elektronové prechody dipd-
lovej povahy a existujui sy-
metrické vibraéné mody.
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Zo série pripravenych komplexov bol vybrany trojjadro-
vy kobaltnaty komplex s izonikotinamidom [Co;(bz)s(inca)s].

Molekulové Struktura ukazala, ze dva periférne atomy
kobaltu su pripojené k dvom atdémom
kyslika z dvoch benzoatovych ligandov
v syn-anti usporiadani a dvomi kyslikmi
tych istych benzoatov chelatovo. Izoni-
kotinové ligandy su na periférnych ko-
baltoch viazané monodentatne.

Magnetické merania ukazali, zZe
efektivny magneticky moment klesa od
izbovej teploty a saturuje sa na hodnote
Letr= 8,1 ug. Od T=100 Krychlo klesd na hodnotu pexr =
3,8 ug pri T=2 K. Magnetické data boli fitované na model
vymennej interakcie obo-
hatenej o jednoidnovu
anizotropiu!, J(Co-Co)/hc
1,51 em ', g, =2,58, g.
=20, D(Co)/hc = 54,7 cm .
Zistenad magneticka anizot-
ropia vyjadrend paramet-
rom Stiepenia v nulovom
poli D je vel'mi velka, ale typicka pre haxakoordinované vy-
sokospinové komplexy Co(II).

Elektrochemické merania komplexu ukazali Ze v kyslom
prostredi dochadza k ireverzibilnej redukcii ligandu, izoniko-
tinamidu v oblasti od — 800 mV do — 950 mV, ¢o bolo pozo-
rované skor§ie’. Vsilne alkalickych roztokoch dochadza
k reverzibilnej oxidéacii Co(II) na Co(Ill). V nasom pripade,
na uhlikovej pastovej elektrode Je potenc1al oxidacie pri
+125 mV a rozdiel poten- | TTTT]
cialov katodického -f
aanodického  piku  je
39 mV, ¢o ukazuje skorej !
na viacelektronovy proces. |
Tento fakt je predmetom - ‘
dralsieho skumania. TP T T bl
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