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Aim: Incorporate a dominating absorption sink for HOCs into bioaccessibility extraction techniques, in order to maintain the

desorption gradient between soil and the mild extraction medium (cyclodextrin / artificial digestive fluid).

Background

= Soil bioaccessibility extractions aim to extract
readily desorbing fractions of HOCs. It is crucial
to maintain the desorption gradient between

Working principle

1. A soil sample is suspended in a mobilization

medium and incubated with the absorption sink.

a) The absorption sink:

Silicone Silicone

. . : 2. The mobilization medium enhances/mimics
soll an.d extractlon. medium ’Fhroughout the desorption of HOCs from the soil and transfers Rod activate; carbon
extracftlon. O’Fh.e.rW|se. desorption ml.ght stop them to the sink. .
and bioaccessibility might be underestimated. 3. The absorption sinkis dimensioned to

- - continuously and quantitatively absorb the HOCs

) Wg RTOPOSE R co.mblonatlon of rTTOb'I',Zat'OH from the mobilization medium. This ensures that b) The mobilization medium:
medium with a domma.tmg abs.orptlon sink t.o the desorption gradient is maintained. — Cyclodextrin solution,
ensure that the desorption gradient for HOCs is 4. The HOCs absorbed by sink are solvent extracted microbial bioaccessibility

maintained.

Artificial digestive fluid

and measured by instrumental analysis. (CEPBET), oral bioaccessibility

Silicone + artificial fluid?:

Silicone + cyclodextrint:

A. A. Elimination kinetics of PAHs from spiked

cyclodextrin solution into the trap (no shaking)

Elimination kinetics of PAHs from spiked
artificial fluids into SILICONE ROD. Data show
mean PAH fraction left in artificial fluid after
time (t) of shaking at 37°C £ SEM (n= 2).

A. Elimination kinetics of PAHs from spiked
cyclodextrin solution into the SILICONE ROD

(shaking at 300 rpm)
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Conclusion: Within the first day of incubation
the main PAH fraction was removed from the
solution. Sink can maintain the desorption
gradient

Conclusion: Fast and effective absorption kinetics.
The sink can maintain the desorption gradient

Conclusion: Fast and effective absorption kinetics
for each fluid. The sink can maintain the
desorption gradient.

B. Application to desorption of pyrogenic PAHs from
wood soot. Data show mean (* SD, n=3) of the
PAH fraction (%) transferred from soot to the
silicone against extraction time.

B. Incubation into the trap vs biodegradation

- - _ experiment
B. Measuring in-vitro oral accessibility of native PAHs

in wood soot and kindergarden soil, data show
mean * SEM (n=3).

—— HOF: biodeqgradation
== HOF: contaminant frap
& WGES: biodegradation

& WGES: contaminant trap
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PAHs concentration remaining in soils during incubation
in the traps and during biodegradation experiment was
plotted against time

Conclusion: Practical and time efficient method
since accessible HOCs were measured'in sink extract
and not in the complex artificial fluid - No need for
phase separation and extract clean up:

Conclusion: Similar desorption and biodegradation
profile, however trap is at the lower boundary.

C. PAH fraction extracted from wood soot using
Cyclodextrin Extraction method and Sorptive
Bioaccessibility Extraction method under identical
experimental conditions. Data show mean x SD
(n= 3), extraction time: 2 weeks.

Conclusions:

» It is possible and necessary to include an infinite absorption sink into bioaccessibility extractions

» Contaminant Trap . A composite of activated carbon and silicone can be used to isolate and quantify
desorption resistant pollutants . Very suited for long term desorption studies.

» Sorptive Bioaccessibility Extraction. A silicone rod can act as an efficient sorptive sink that allows for back
extraction of accessible contaminants. Additionally, it improves analytics and detection limits.

» Both methods are mild extraction techniques that can maintain the desorption gradient during the extraction.
» Present research indicates that samples with very high K values might require absorption sinks with even
higher capacity.
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Conclusion: without the sink readily desorbing
fraction is underestimated
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