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nical industry (more than 30 %), in el | plating (p of
stry (more than 6 %) and in health service (silver amalgam, more than 2 %).
st of silver waste. In addition, amount of silver ions in waste waters represents
chain. Moreover, marked toxicity of silver ions are published in number of
silvers ions belongs to one of the most toxic elements causing acute toxicity of
die after exposition of 10 pg.I"Ag" per 96 hours. Recently number of studies
ality of water, sediments, and with their toxicity on aquatic animals. Moreover
own less. It clearly follows from the obtained results that presence of the silvers
d on optimisation of the high performance liquid chromatography coupled with
or the determination.

Silver is one of the oldest anti-microbial agents that could affect more than 650 microbes. Therefore silver ions have been
using for a devel of new anti-microbial technologies. On the other hand, the mechanism of the toxic effect is still unclear
in spite of that Ag(I) has been using for a centuries. In addition it has been published that massive leaking of protons from a
membrane were observed after treatment of Vibrio cholerae (cholera) by silver ions, which leads to disruption of metabolism of
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of ions in drinking, tap, service and other kinds of waters belongs to important tasks of analytical chemistry to solve.
Therefore it is necessary to suggest new methods and techniques used for analysis of the mentioned samples, which will be ease-to-use,
sensitive, low cost and
others. Moreover ions such as heavy metals can
environment is necessary for suggestion of
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Functions of siver resistance genes

The resistance of Salmonella against Ag(l)
were found out in DNA of its plasmids. The
plasmids' DNA resistance fragment is
col ed from nine genes and three
transcriptional units. The system were
called as SilRS: peri-plasmatic binding
protein-Ag(I) — SilE; two ATP pumps —
SilP; proteins participating in chemi-
osmotic exchanging system RND Ag(DH+ -
SilC, SilB and SilA; regulating proteins SilS
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ased from Sigma Aldrich (St. Louis, USA). Acetic acid was
ed were ACS purity. Stock standard solutions were prepared by
d in the dark at the temperature of -20 °C. Working standard
e stock solutions. All solutions were filtered through a 0.45 pm
SA) prior to HPLC analysis. The pH value was measured using
3 (Weilheim, Germany), controlled by the personal computer
. The pH-electrode (SenTix- H, pH 0-14/3M KCI) was regularly
ermany).

electrochemical detection

ivery pump operating in range of 0.001-9.999 ml.min"' (Model
d cell (Model 5020 ESA, USA), a reaction coil (1 m) and/or a
al detector. The electrochemical detector (ED) includes one low
040, ESA, USA), which is consisted of glassy carbon working
lectrodes and auxiliary carbon electrode, and Coulochem III as a
‘manually. The obtained data were treated by CSW 32 software.
erature.

ngelm.) designated as PE 14 were used in our experiments. The
te Gellan Gum, Merck, Germany) half-strength LP medium with
orofenoxyacetic acid and N°-benzyladenine was 4.4 and 9 uM,
-5.8 before autoclaving (121°C, 100 kPa, 20 min). The organic
terilized by filtration through a 0.2 pm polyethylensulfone
ock and experimental cultures were maintained in a cultivation
tivation medium was modified with an addition of silver chelate
and 1000 pM. A stock solution of Ag-EDTA was prepared by
ic acid (EDTA) in a 1:1 molar ratio and stirred at 50°C for 1 h.
ded to the autoclaved culture medium.

a for observation of growth of spruce ESEs culture. The images
of the cultivation and in certain intervals according to the end
igital image in the Grab—IT (version 1.3) program. The area size
ed by program Image—Pro Plus, (Sony, ver. 1.3). The data were
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Ipel and transferred on slide microscopic. The ESEs was spread
ample was placed to microscope (Olympus AX 70, Japan). The
camera Olympus 4040 and converted to digital image in the

med with AUTOLAB Analyser (EcoChemie, Netherlands)
land), using a standard cell with three electrodes. The working
le (HMDE) with a drop area of 0.4 mm?2. The reference electrode
auxiliary electrode was a graphite electrode. The supporting
iponents. For smoothing and baseline correction the software

S) coupled with differential pulse voltammetry (DPV) Brdicka

mM Co(NH,)Cl, and | M ammonia buffer (NH,(aq) + NH,CI,
s not added. AdTS DPV Brdicka reaction parameters were as
otential ~1.6 V, a modulation time 0.057 s, a time interval 0.2 s,
amplitude of 250 mV, E , = 0 V. Temperature of supporting
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FLOW SYSTEM

The obtained results were used for analysis of silver by a flow technique with
electrochemical detection. Therefore it was necessary to optimise the basic
chromatographic parameters such as working potential, flow rate and concentration of
acetate buffer. The most suitable HPLC ED parameters for the determination of silver
were as follows — flow rate: 0.5 ml.min”, guard cell potential: 0 mV, working
electrode potential: 200 mV, current: 10 pA. The most optimal mobile phase was 0.2
M acetate buffer (pH 5.0). The detection limit of silver was hundreds of nM. The
technique is able to use not only for sensitive determination of silver but also for
analysis of biological sample such as plant tissue, blood serum etc.
V pritokovém sytému (Coulochem III) prochazi
mobilni faze pred vstupem na amperometrickou
detekeni celu guard cell. Zajimalo nas, jak poten
ktery aplikujeme na guard cell ovlivni a.nalyllcky
signal. Zjistili jsme, Ze negativni potencial mirn&
signal stiibrnych iontd zvySuje, ale pozitivni
ialy na signal stfibrnych iontdi nemaji vyrazny
vliv (Fig.). Data ziskana detektorem jsou upravena
pomoci Casového filtru. Pro nafe ulely je
nejvhodngjsi asi filtr s casem 1 s.
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Jak jsme jiz zjistili ve stacionarnim usporadani pH
mobilni faze vyrazné¢ ovlivni vysledny signal
0 stiibrnych iontd. Pokud byl pouZit acetatovy pufr pfi Pritok

srionotounenkny " PH kolem 4.0 byla ziskéna maximdlni odezva odpovéd
detektoru (Fig.).
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V nasich experimentech jsme sledovali zménu vysky signalu
stiibrnych iontd v zavislosti na potencialu, ktery byl viozen na
pracovni  uhlikovou elektrodu. Ziskany hydrodynamicky
voltamogram je ukazan in Fig. I v pritokovém systému jsme %
pozorovali dvé maxima (peak 1 and peak 2). Peak 2 byl zvolen

(Fig.).

g P
pro dalsi studium chovani stiibrnych ionti na CE v pratokovém i“ se pohyboval kolem 1 pM stiibrnych
uspofadani. Aplikovany proud zvysuje senzitivitu H ionti.

1 ickél i analytu. Sledovali jsme zmény =

slgnalu stiibrnych iontd v zavlslosu na aplikovaném proudu

mensi reprodukovatelnost vysledki. A v nasich dalsich analyzach
jsme aplikovali proud 1 pA.
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Vliv stfibrnych ionti na
somatickda embrya smrku
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Mnozstvi thiolii (vztazenych na GSH) se u kultury somatickych embryi klonu PE 14 s
rostouci dobou expozice a aplikovanou koncentraci stiibrnych iontd. K vyraznému
vzestupu mnozstvi thiolii bylo pozorovano od druhého dne kultivace. V prvnich dnech
kultivace nebyly zmény obsahu thiolii nepatrné a byly zatizeny velkou variabilitou (5-

1 RM. Mann,
2004, 23, 1204-1210.
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mobilni

faze  ovliviiuje
elektrochemického

detektoru. Nizky pritok zpisobuje
rozmyvani analytu a pomaly pfisun k
elektrodé, a naopak rychlé pritoky
naru$uji laminarni proudéni kapaliny

Koncentraéni zavislost

vykazovala podobny trend jako ve
stacionarnim  systému. Limit detekce



