
aqueous samples:
hydrolysis, oxidation & 
thermolysis

artifact generation 

Solid phase microextraction in food analysis:  method development considerations and artifact formation
Sanja Risticevic1, Eduardo Carasek2, Fabio Augusto3, Janusz Pawliszyn1

1 Department of Chemistry, University of Waterloo, Waterloo, ON, Canada; 
2 Federal University of Santa Catarina, Florianópolis, SC, Brazil; 3 Institute of Chemistry, University of Campinas, Campinas, SP, Brazil

Introduction & Theory
In food analysis, sample preparation represents one of
the most important steps of the analytical process and
it is crucial that selected sample preparation technique
is i) fast to allow high-throughput analysis and ii) non-
invasive so that production of artifacts is minimized.
When implemented under appropriate conditions, solid
phase microextraction, SPME meets these criteria and
also allows for solventless sample preparation, use of
small sample amounts, extraction of analytes from
solid, liquid and gaseous sample matrices, easy
automation, generation of clean chromatograms, and
integration of sampling, extraction, concentration and
sample introduction into one step.

Based on the thermodynamic theory of SPME, the
main parameter affecting SPME extraction sensitivity
& selectivity is fibre coating/sample matrix
distribution constant, Kfs.
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HS-SPME CONDITIONS

water & apple 15 min incubation, 60 min extraction, 30 
oC sample temperature, 15 min desorption at 5 
oC < max recommended coating temperature

honey 1 g honey + 1 mL saturated aqueous solution of 
NaCl, 5 min incubation, 30 min extraction 
(PDMS/DVB fibre), 5 min desorption at 250 oC   

INSTRUMENT & ANALYSIS CONDITIONS

MPS 2 AUTOSAMPLER
Gerstel GmbH, Mulheim an der
Ruhr, Germany;

Pegasus 4D GCxGC- ToFMS system
LECO, St. Joseph, MI, USA;

RXI-5 SIL MS x SUPELCOWAX 10 columns,
35 oC (5 min), 3 oC/min to 245 oC (3 min),
15 oC secondary oven offset, 3 sec modulation,
35 oC modulator temperature offset,
m/z 33-450 acquisition range at 200 spectra/sec

Results & Discussion
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GCxGC structurally ordered chromatograms & 
peak apex plot for target analytes
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desorption efficiency – targeted analysis

DVB/CAR/PDMS CAR/PDMS slow & incomplete
desorption from 
thicker CAR/PDMS
layer 

↓ resolution in first 
dimension;
↑ higher molecular 
weight discrimination  

optimizing desorption efficiency – DVB/CAR/PDMS

fibre constants of food components

limitations of ex vivo SPME 

honey

45 oC, 

1 hr

45 oC, 

48 hrs

formation of artifact: 5-(hydroxymethyl) furan-2-carbaldehyde

Conclusions
absolute recoveries & fibre constants for common food

components have been determined to standardize SPME
coating selection;

under mild extraction conditions (low sample temperature) &
minimized aqueous sample storage; ex vivo SPME extract
provides true representation of sample

Project Objectives
use of GCXGC structurally ordered chromatograms

to study extraction & desorption efficiency of
commercial SPME coatings;

calculation of absolute recoveries and fibre
constants for analytes frequently encountered in food
matrix and possessing wide range of physicochemical
properties;

standardizing ‘which type of SPME coating to use
for a particular analyte’;

exploitation of artifact generation in SPME
preparation of honey samples;

limitations of ex vivo SPME sample preparation ???

4 uL spike in 3 mL water

ethyl esters

extraction efficiency – targeted analysis

265 oC, 10 min
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equilibrium 
concentrations in fibre 
coating & sample;
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surface concentration 
at equilibrium;

Sa 
active surface of 
fibre;

m
mass extracted at 
equilibrium;

Vs
sample volume
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