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DETNICENIOUOSIUPROST
* vice definic, nejednotnost definic

 frakce chemicke latky dostupna pro absorpci zivymi

organismy (National Research Council, U.S. (2002): Bioavailability of Contaminants
in Soils and Sediments: Processes, Tools and Applications)

* mira, kterou mohou byt pritomne kontaminanty
absorbovany Ci metabolizovany organismy, Ci dostupné k
Interakci s biologickymi systemy (1so 11074 soil quality — Vocabulary)

« biodostupna (bioavailable) a biodosazitelna (bioaccessible)
slozka (Semple et al., 2004)

» dosazitelnost a chemicka aktivita (Reichenberg and Mayer 2006)

iz hlediska metod hodnoceni je dulezité si uvédomit, ze
biodostupnost neni univerzalni vsezahrnujici pojem, je
specificka pro danou situaci — zavisla na vlastnostech
matrice, latky | organismu
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Vyznam biodostupnosti

mnozstvi (koncentrace, frakce) chemické latky, které muze
vejit do interakce s zivymi organismy, byt jimi akumulovano,
dosahnout receptor uvnitf organismu a byt transformovano,
degradovano, €i zpusobit nepriznivé efekty

=» pouze biodostupna frakce muze zpusobit toxicky efekt, byt
biodegradovana apod.

=» z toho vyplyva kliCovy vyznam biodostupnosti pfi pusobeni
kontaminantu na organismy a biodegradaci

=» tudiz by mela byt brana v potaz pri hodnoceni rizik a pri
bioremediacich
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Zimeny: piodostupnost ovVIIVAUJIAZIKO

Mortalita zizal Eisenia fetida pri koncentraci 2 mg/kg olova v
ruznych pudach (dle Bradham et al., 2003)
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Proc se zabyvat biodostupnosti?

« Spravné a nezkreslené hodnoceni rizik pro:
— pudni organismy (jedinci, spolecenstva)
— organismy pojidajici pudu (napr. déti)
— rostliny (prestup do potravnich fetézcu ...)
* Predikce biodegradaci a ucinnost bioremediaci

— jak Casto se pouziva vyhodnoceni biodostupnosti pri
stanoveni cilu remediace?

* Legislativni ramec
— zatim se pouzivaji pouze celkové koncentrace
— celkoveé koncentrace nehovori o riziku
 Moznost extrapolace:
— mezi ruznymi pudami, mezi ruznymi latkami
— z akvatické ekotoxikologie na pudni ekosystém
— z laboratornich vysledku na terénni studie
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Procesy; zakonitosti'a mechanismy biodostupnosti

» Cela fada poznatku — Web of Science:
— bioavailability — 28 tis ¢lanku !!!

— bioavailability and soil — 2,5 tis ¢lank
— bioavailability and sediment — 1,5 tis ¢lanku
— bioavailability and freshwater — 500 ¢lank

— bioavailability and water — 4 tis ¢lanku

« Co zatim chybi, je transfer téchto poznatku do praxe
(legislativy, procesu hodnoceni rizik, nastavovani
remediacnich postupu apod.)
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Eaktory oviivaujiciibiodostupnost

= Vlastnosti pudy

= slozeni pudy, organicka hmota, zrnitost, pH, CEC, vihkost,
teplota, struktura pudy - velikost poru

= Vlastnosti latek
= Chemicka struktura, Kow, Sw, Koc, pKa, MW, H, pv
= Vlastnosti organismu

= Fyziologie (pfijem, metabolismus, eliminace), morfologie,
ekologie (chovani) — expozi€ni cesty

= Vliv éasu
= Aging, sekvestrace

= Pritomnost jinych chemikalii (napr. NAPL) a interakce
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Modifikovano dle Landrum (1989), EST 23: 588

] Neextrahovatelnd frakce

] Agresivni extrakce
j Mirna extrakce
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ViIV.casu

From Semple et al. 2003, E J Soil Sci 54: 809
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Metody hodnoceniibiodostupnosti

» Kilasicky pristup mereni totalni koncentrace musi byt
nahrazen metodami stanoveni biodostupné
frakce/koncentrace/potencialu !!!

« Ale jaké metody ? A lze vubec mit CHEMické metody pro
hodnoceni BlOdostupnosti ?7??

« Asi ANO, ale je vzdy nutné ujasnit si, PRO CO chceme
biodostupnost hodnotit (mikrob, zizala, rostlina) a Z
JAKEHO DUVODU (remediace, toxicita, riziko)

« NEEXISTUJE ani nemuze jedna metoda pro biodostupnost

* Protoze ruzné organismy (typy ale mozna az druhy) a ruzné
typy interakci biota-puda-kontaminant vyZaduji specifické
metody
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Rozdelenirmetod hodnocent

- Biologické metody

— Primé — testy bioakumulace, rezidua (CBR)

— Neprimé — testy toxicity, biomarkery expozice ...
 Chemické metody

— Celkova extrakce NE!

KORELACE — Extrakce vodnymi roztoky (CaCl.,)
— Extrakce porove vody
KALIBRACE — Extrakce organickymi rozpoustédly (MeOH, BuOH)

— Desorpéni metody (HPCD, Tenax, XAD-4)

— Superkriticka fluidni extrakce (SFE)

— Extrakce na pevnou fazi (biomimetika, SPME, POM)

— Persulfatova oxidace

— Slaba kyselina Ci komplexotvorné Cinidlo
 Modelovani

— WHAM, EqP, BLM, FIM ...

ISO 17402 Soil quality - Guidance for the selection and application of methods for the assessment of
bioavailability in soil and soil materials
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Biologicke metody vsichemicke metody

Biologickeé

= Nezbytné ke stanoveni
samotné biodostupnosti

» Zahrnuji dalSi aspekty (forma
expozice, metabolismus,
chovani organismu)

= Poskytuji informace o
pripadné toxicite latky

= Casové a prostorové
narocne, vysoke naklady

» Zasadni a jednoduché
rozdeleni: biodostupna a
nebiodostupna

©
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Chemickeé

Bez korelace s biologickymi
nedavaji informace o
biodostupnosti

Nezahrnuji dalSi aspekty (forma
expozice, metabolismus,
chovani organismu)
Neposkytuji zadné informace o
pripadné toxicite latky

Casové a prostorové méné
naro¢né, nizsi naklady

Vice rozdeluje jednotlive frakce:
a) lehce extrahovatelna, b)
odolna, c) vazana a
neextrahovatelna ...
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SPVIE=DBiomimeticke metody.

10 mM NaN3 a
PDMS viakno

3-7-(@!]5 iy

TrepacCka (20 h)

4
/ Extrakce a

Zkumavky, puda analyza
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BI0UEStUPREStfaraplikovanarpraxe
>

] Latawiec & Reid (2009): Env Int 35: 911
hodnoceni rizik

remediacni technologie
politika a management zivotniho prostredi
velmi daleko je propojeni s praxi napr. v UK:

Comparison of the non-exhaustive extraction techniques in terms of cost, time, use of
organic solvent and reflection of bioaccessibility.

Subcritical water HPCD B700 BuOH

Total cost per sample (£) 2.51 3.57 0.69 0.38
Operating cost per sample (£) 0.31 2.94 0.06 0.25
Equipment cost per sample (£) 2.20 0.63 0.63 0.12
Time (h) 0.55 21 17 0.33
Organic solvent required No No No Yes
Bioaccessibility reflection (%)* 23 78 56 52

* Incidences of no significant difference between loss from the slurry test and
extraction extent.

Centrum pro vyzkum C .\'\

tOXiCk)'ICh latek - :Mvm;mnfrmwnonm v e
. i (=) (=) o ) Vizkum

\" prostredl C JO CO < INVESTICE DO VAS BUDOUCNOSTI w”mnm




BI00OSLUPReSraaplikovanapraxe

Latawiec A., Simmons P., Reid B.J. (2010): Decision-makers' perspectives on the use of bioaccessibility for risk-
based regulation of contaminated land. Environment International 36: 383-389

Question 1.

Options:

Responses:

Don't know (%)

Please indicate to what extent you agree with each of the
following statements relating to contaminated land.
Rate on a scale of 1-5 (1 strongly agree, 2 agree,

3 neither agree nor disagree, 4 disagree,
5 strongly disagree)

Question 2,

Bioavailability/bioaccessibility testing is a useful tool that
facilitates contaminated land management

Total contaminant concentration is a better guide for
decision-making than bioavailability/bioaccessibility data
Information on benzo( a)pyrene bioavailability /bioaccessibility
is needed to support our decision-making

Information on PAHS bioavailability/bioaccessibility to
microorganisms can determine suitability of bioremediation
Use of contaminant bioavailability/binaccessibility data leads
to more cost-effective site management

We would need more information on bioavailability/
binaccessibility before deciding if it could help us within

risk assessments

24221.8 1.6 08 56

4.0 15.321.8 73 Ba

234 419 194 73 08 73
08 228
08 13.0

00 8.8

Which, if any, of the following factors hamper the
application of bioavailability/bioacce ssibility data
in your area? (Please choose as many as relevant)

Lack of statutory guidance

Insufficient financial resources available for us to carry out testing
Failings in risk assessment reports submitted to us

Lack of time to analyse bioavailability /bioaccessibility data
Uncertainty associated with bioavailability bicaccessibility data
Mone, we use bioavailability/bioaccessibility data confidently

Don't know 7.3
Other reasons (please specify in the box below) 3.2
Question 3. Responses (%)
Do you make any distinction between the terms Mo, these terms mean the same 6.7
binavailability and bioaccessibility? Yes, but [ use these terms interchangeably 192
(Please choose as many as relevant) I am not sure, the way in which these terms are used can 317
be confusing
Yes (yvou may specily in the box below how you would 442

differentiate them)




* Neexistuje a ani nemuze existovat univerzalni metoda
pro hodnoceni biodostupnosti, jde vsak spis o to,
vytvorit uceleny soubor metod urceny pro ruzné typy
scenaru

* Meazi biologickymi a chemickymi mely byt ustanoveny
zavislosti a korelace a tyto dve vétve by se nemeély
vyvijet oddélené

* Neni jedna vSezahrnujici BIODOSTUPONOST, ale vzdy
je biodostupnost PRO ... biodegradace, bioakumulace,
toxicitu ...
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zZavenry |l

Doporuceni:

« /Znat zakladni vedecke poznatky o biodostupnosti
(mechanismy, principy, modely, vztahy mezi vysledky
abio a bio metod, atp.)

« Spravny vybér metod a pristupu (napf. ISO 17402, HPCD
pro mikroorganismy, SPME pro bezobratlé ...)

« Hodnotit biodostupnost relevantné k cili studie (toxicita vs
biodegradace ...)

» V praxi: vzit v potaz faktor biodostupnosti =» korektni
hodnoceni rizika, ekonomicke apekty — remediace apod.
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Dekujiza pozornost

Vyzkum biodostupnosti v Centru pro vyzkum toxickych
latek v prostredi je podporovan vprojektem CETOCOEN
(CZ.1.05/2.1.00/01.0001) a GACR P503/10/0125.
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