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Vzorkovani planktonu

 Presna definice vzorku

» Hloubka
» Lokalizace horizontalni

» Cas — migrace planktonu
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Vzorkovani planktonu
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Uzaviratelna planktonni
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a — Friedingerllv sbérac, b — Patalasuv sbéraé, ==,
c — planktonni sit' s vypustnym zarizenim
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Pomucky pro odbér zoobentosu

a - Kubi¢kuv bentometr pfi pohledu zespodu. b - drapak typu Ekman-
Birge v oteviené poloze, c - dredz
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SPMD (Semi Permeable Membrane
Device)

- pro hydrofobni organické latky

PIMS (Passive Integrative Mercury
Sampler)

- pro HgP

SLMD ( Stabilized Liquid Membrane
Device)
- ionty kovu (Cu, Cd, Zn, Ni, Pb)

POCIS (Polar Organic Chemical
Integrative Sampler)

- hydrofilni organickeé latky
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SPMD - semipermeable membrane device; zvany take "fatbag."
je zarizeni, které modeluje prijem -biodostupnost toxickych
latek

SPMDs jsou pouzivany jako pasivni vzorkovaci zarizeni pro
monitoring vody a vzduchu

naplni je triolein - a neutral lipid (fat) found in aquatic
organisms and used in SPMDs

SPMD naplnéné trioleinem jsou vhodné pro monitoring POPs
(pfedevéim PCDDF, OCP, PCB a PAU)
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Why don't we just collect some water and analyze it
for contaminants? There are several reasons:

Often it is hard to detect the contaminants in the water through normal
chemical procedures because they are present at such low concentrations.

« Because of bioconcentration factors, very low concentrations of
contaminants may still be important in the environment.

 The concentrations of these chemicals in rivers can change daily or even
hourly. To get a true picture of the amount of contaminants present, we
would have to take many samples and analyze them all.

« The final reason concerns "bioavailability,” the fraction of a chemical that
an organism can absorb and incorporate. Sometimes hydrophobic
contaminants are present in a water sample, for example, attached to pieces
of dirt or other particles in the water. These contaminants are (1) less
available to aquatic animals than contaminants that are free in the water and
would therefore be (2) less available to the SPMDs. So by using SPMDs we get a
clearer picture of whether the contaminants are present in a form that might
cause problems in animals.
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Semipermeable Membrane Device (SPMD)

Membrane
T590 um thiak

(75 <99 um hich)

The lipid containing semipermeable membrane device (SPMD)
and a typical deployment apparatus.
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A VERTICAL DEPLOYMENT APPARATUS FOR SPMDs
Designed by Barry Poulton and Brad Mueller at CERC

20 meters
of Polyrope

Removable
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Rear View
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A HORIZONTAL DEPLOYMENT APPARATUS FOR SPMDs
Designed by Jon Lebo, of CERC




Semipermeable Membrane Devices (SPMDs)

The Polar Organic Chemical Integrative Sampler (POCIS)
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http://nevada.usgs.gov/nawqa/images/spmd2.jpg
http://images.google.com/imgres?imgurl=www.sanctuaries.nos.noaa.gov/pgallery/pgflower/human/SPMD_300.jpg&imgrefurl=http://www.sanctuaries.nos.noaa.gov/pgallery/pgflower/human/human_8.html&h=846&w=1227&prev=/images%3Fq%3DSPMD%26start%3D60%26svnum%3D10%26hl%3Dcs%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
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An SPMD is not a perfect model of a fish. Fish can depurate
some contaminants and pick up other pollutants through their
diet. Some of these contaminants reach their highest
concentrations in animals that are high on the food chain. This
is called "biomagnification.” An SPMD cannot model
biomagnification, but it can alert us to the presence of
contaminants that can be biomagnified.

An SPMD is a useful tool that assesses environmental
contamination by hydrophobic chemicals. As a “virtual fish,"
the semipermeable membrane device provides reliable
information that helps determine how much contamination is
present in aquatic habitats. Everyone benefits from a cleaner
environment!
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Vzorkovace s difuzni gelovou vrstvou

* vhodné pro monitoring a vzorkovani
znecisténi KOVY - véetné radionuklidu
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A new innovative passive sensor for in situ metals

monitoring...

Diffusive Gradient Thin-films
DGT

Concentration
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« Tyto vzorkovace jsou zavisle na pH, iontové sile
a intenzité proudeéni, ac se lze docCist na Windsor
Scientific (UK), ...Independent of flow, pH and
lonic strength

* Nejlépe sorbuji v nizkych koncentracich kovli
(Wide concentration range)

 mimoradné vhodné pro monitoring radionuklidti —
i nad sedimenty nadrzi...
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* Tyto vzorkovace jsou zavislé na pH, iontove sile a
iIntenzité proudeni,

* Pouziti od pHS do 9, koncentrace od mM do 1M
Cd.

* Nejlépe sorbuji v nizkych koncentracich kovu
(Wide concentration range) a ve vodnich tocich.

« Mimofadné vhodné pro monitoring radionuklidu

* Moznost volby sily pryskyricné gelove membrany
nad sedimenty nadrzi...

* Nutno dobre ukotvit v terénu- velikost 2x4cm...
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* konstrukce: medium
(sorbent) uzavreny v
hydrofilni mikroporézni
polyetersulfonové
membrané

— velka variabilita
moznost vytvorit
sorbent pro konkrétni
latku

¢ v experimentu pouzit
sorbent oznaceny
»pharmaceutical“

- Oasis HLB (Waters,
Milford, MA, USA)
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Fig. | Exploded view of a POCIS showing the sorbent layer
contained between two membrane disks sandwiched between
two support rings. A standard field deployed POCIS has an
effctive sampling surface area of 41 cm’.
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* hledani optimalni konfigurace pro vzorkovani
microcystinu

= membrana (propustnost, odolnost, mechanicke
parametry,...)

= sorbent (efektivita a rychlost sorpce)

= design vzorkovace

Centrum pro vyzkum
toxickych latek
v prostredi

©)




Experiment #1

- ovéreni schopnosti vzorkovacCe zachytavat microcystiny

Material a metody
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modelové mikrokosmy (objem 301, PE), venkovni teplota
3 varianty: CO (negativni kontrola), C1, C2

POCIS: sorbent ,,pharmaceutical*- Oasis HLB (Waters,
Milford, MA, USA)

v case t=0,7 a 14 dnu mérena koncentrace
intracelularnich i rozpusténych microcystint
(imunoanalyticky-ELISA) S

expozice vzorkovacu 14 dnu
extrakce sorbentu m
zakoncentrovani extraktu pomoci SPE -
stanoveni microcystina - HPLC
L
toxickjen ek

v prostredi Chromatogram extraktu s piky
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Experiment #1 - Vysledky

Extracelularni microcystiny Intracelularni microcystiny
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Obr.1: Vyvoj koncentrace rozpusténych
microcystinl v Case

cas (dny)

Obr.2: Vyvoj koncentrace
intracelularnich microcystinu v ¢ase

Mnozstvi microcystini ve vzorkovaci
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Experiment #2
- overeni schopnosti kumulovat velmi nizke koncentrace latek

DAD1 A, Sig=238,4 Ref=450,50 (JK061025\061025SP.D)

lokalita Velké Splavisko
(9. - 16. Fijna 2006)

50

malé mnozstvi sinic (2,83 ug “°
chl a/L, 0,1 yg MC/L)

30

ve vzorkovacich detekovano .
mnozstvi 1 — 1,25 ng MC

19

01

0

Chromatogram extraktu volné vody (Velké Splavisko,
16.10.2006
koncentrace rozpusténych MC=0,1ug/L)
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Experiment #1 a 2
Zaver
= mnozstvi microcystinl detekovanych ve vzorkovaci dobie

koresponduje s mnozstvim biomasysinic a s obsahem
toxinu

= vzajemny pomeér jednotlivych strukturnich variant
obsazenych v extraktu biomasy odpovida jejich zastoupeni

ve vzorkovaci

= je mozné zachytit i velmi nizké koncentrace vyskytujici se v
prostredi

me)> je nezbytna dalsSi optimalizace systému
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- hledani nejefektivnéjsiho sorbentu a membrany

Rychlost pfijmu microcystinu v zavislosti na druhu membrany
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= pasivni vzorkovani = vhodny nastroj pro dlouhodobé
sledovani vyskytu cyanotoxinu v povrchovych vodach,
vcetné vodarenskych nadrzi a upraven pitné vody

= nezbytna optimalizace systému pred zavedenim do praxe

Praktické moznosti vyuziti

= jnstalace téchto vzorkovacich zarizeni ve vodarenskeé
praxi

=== prokazani nepritomnosti microcystinu za obdobi napr 1-2
tydny

=  kontrolni mechanismus v rozvodné siti
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Cislo zapisu: 16645 Datum zapisu: 26.6.2006

Cislo prihlasky: 2006-17672 Datum ptihlaseni: 27.04.2006

Pravo prednosti podle mezinarodni smlouvy
(bylo-li uplatnéno a uznano) od:

MPT: GOIN1/02 (2006.01)
GOIN1/10 (2006.01)
GOIN1/36 (2006.01)
Nazev: Zatizeni pro vzorkovéni piirodnich toxini produkovanych mikroorganismy
Majitel: Botanicky tstav Akademie véd Ceské republiky, Prithonice, CZ
Pavodce: Marsalek Blahoslav Doc. Ing. CSc., Brno, CZ

Marsalkova Eliska Ing. Ph.D., Brno, CZ
Babica Pavel RNDr., Chropyné, CZ

V Praze dne 26.6.2006
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