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Abstract

A confirmatory method for the determination of low levels of acrylamide in different food products is presented. The method
entails extraction of acrylamide with water, precipitation of matrix constituents with acetonitrile, and two clean-up steps con-
secutively over Isolute Multimode and cation-exchange cartridges. The final extract is analyzed by liquid chromatography (LC)
coupled to positive electrospray ionization tandem mass spectrometry empl\@glgdcrylamide as internal standard. For the
chromatographic step, a LC column based on a polymethacrylate gel is employed which shows good retention of acrylamide
under isocratic flow condition&(= 1.2). Mass spectral acquisition is done by selected reaction monitoring, choosing the char-
acteristic transitions:/z 72—55, 7254 and 72>27. In-house validation data for breakfast cereals and crackers show good
precision of the method, with intra- and interassay variation below 10%. The limits of detection for crackers and breakfast cereals,
respectively are estimated at 15 andj2fYkg, and recoveries of fortified samples ranged between 58 and 76%. Furthermore,
the method is applicable to a number of different food products, including biscuits, crisp bread, wafers, confectionery cocoa
liquor, and nuts. Finally, the good results obtained in several small-scale interlaboratory tests provided additional confidence in
the performance of the method.
© 2003 Elsevier B.V. All rights reserved.

Keywords: Food analysis; Cereals; Interlaboratory test; Validation; Isotope dilution methods; Acrylamide

1. Introduction acrylamide has been classified as “probably car-
cinogenic to humans” by the International Agency
Recent studies in Sweden reported the presencefor Research on Cancer (IARQ2]. Acrylamide is
of acrylamide (2-propenamide) in a wide range of formed during the Maillard reaction, and major reac-
fried and oven-cooked food4]. These findings have tants leading to the release of acrylamide are sugars
attracted considerable interest worldwide because and asparaging3,4]. The potential health risk of
acrylamide in food has been considered by a num-
"+ Corresponding author. Tel:41-21-785-8386: ber of government agenpies qnd national_authorities
fax: +41-21-785-8553. [5,6]. Following these deliberations, all available data
E-mail address: sonja.riediker@rdis.nestle.com (S. Riediker). ~ on acrylamide have been reviewed at international
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level (e.g. FAO/WHO, JIFSAN Workshop) by expert Our laboratory has been involved in the analysis of
Working Groups, identifying and listing a number of acrylamide in many different food products since the
research gaps and priorities. Once addressed, thesessue was made public in April 2002, and the focus is
would allow a better assessment of the potential mainly on industrially produced food. In this report,

health risks associated with this findifig8]. we present a robust and confirmatory LC with tandem

An urgent requirement in this context is the devel- mass spectrometry (MS—MS) that is applicable to a
opment and validation of sensitive and robust analyt- number of different food matrices. The method has
ical methods that can quantify acrylamide in different been validated in-house and through participation in
food matrices down to the lowwg/kg level [8]. two independent small-scale interlaboratory tests for
Numerous methods have in fact been developed in breakfast cereals and biscuits.
the past years to determine the acrylamide monomer, Finally, the report also addresses the current limi-
especially in water, biological fluids and noncooked tations of techniques based on LC-MS, and the diffi-
foods (sugar, field crops, mushrooms), and the major- culty of developing and applying a single “universal”
ity are classical methods based on high-performance clean-up approach, valid for many different food ma-
liquid chromatography (LC) or gas chromatographic trices and concomitantly retaining comparable method
(GC) techniqueg9-15]. However, these methods as performance.
such do not suffice for the analysis of acrylamide in
processed/cooked foods at low levels. In particular
they lack selectivity and the additional degree of an- 2. Experimental
alyte certainty required to confirm the presence of a
small molecule such as acrylamide in a complex food 2.1. Chemicals and material
matrix.

To date, only few analytical methods dealing with Acrylamide (99%) and BCs]-labeled acrylamide
the analysis of acrylamide in cooked foods have been (isotopic purity 99%) were commercially available
published in peer-reviewed journals or presented at from Aldrich (Buchs, Switzerland) and Cambridge
international scientific meetings. These methods are Isotope Labs. (Andover, MA, USA), respectively.
based mainly on mass spectrometry (MS) as the deter-Acetonitrile was purchased from J.T. Baker (Phillips-
minative technique, coupled with a chromatographic burg NJ, USA). Formic acid (analytical-reagent
step either by Lg16-21]or GC[17,21-24] the lat- grade), LiChrosolv water and methanol were from
ter in most cases after derivatization of the analyte. In Merck (Darmstadt, Germany). Stock solutions of
fact, the expert Working Group on Analytical Meth- acrylamide (1 mg/ml) and 1fCs]-acrylamide (0.1
ods that convened during the recent JIFSAN meeting mg/ml) were prepared each by dissolving the com-
on acrylamide[8] and Clarke et al[25] concluded pounds in distilled water. The stock solutions were
that the majority of laboratories use either GC-MS or stored at 4C for a maximum of 4 weeks.

LC-MS, the advantage of the LC-MS-based methods The solid-phase extraction (SPE) cartridges Isolute
being that acrylamide can be analyzed without prior Multimode (500 mg, 3 ml) and Accubond Il SCX (100
derivatization (e.g. bromination), which considerably mg, 1 ml) were obtained from IST (Hengoed, Mid-
simplifies and expedites the analysis. Due to the low Glamorgan, UK) and Agilent Technologies (Palo Alto,
molecular mass of acrylamide (71 g/mol) and thus CA, USA), respectively. Syringe filter units 13/0.2 RC
also its low-mass fragment ions, confirmation of the were purchased from Schleicher and Schuell (Dassel,
analyte can be achieved with a two-stage mass spec-Germany).

trometer (monitoring of more than one characteristic

mass transition]16—20] However, acrylamide is a  2.2. Food samples

very polar molecule with poor retention on conven-

tional LC reversed-phase sorbefgd], and despite The samples of breakfast cereals (main ingredients:
the use of tandem mass spectrometry more effort may maize grits, wholemeal flour, sugar, and honey) and
need to be placed on efficient clean-up steps to avoid crackers (main ingredients: wheat flour, vegetable fat,
interference from co-extractives. condensed milk, salt, and sugar) were purchased from
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retail outlets in Switzerland and stored at room tem- acid—methanol (6:4, v/v) as LC solvent. The initial
perature. The samples of the Swiss Federal Office of flow-rate was set to 0.75 ml/min that was split to
Public Health (BAG) and National Food Processors 0.35 ml after the LC column using a polyether ether

Association (NFPA, USA) tests were stored a4 ketone (PEEK) T-piece. The LC eluent was directed
to the MS system within the retention window set at
2.3. Sample preparation 4-8 min using a diverter valve (LabPro PR700-100,

Rheodyne, Cotati, CA, USA). The total run time was

If necessary, the samples were ground to a powder 12 min for food extracts and 10 min for standard
using a laboratory mill. Then, a portion of the sample solutions. The injection volume was 0. The col-
(5 g) was spiked withBCs]-acrylamide as internal  umn and autosampler temperatures were set to 40
standard to achieve a final concentration of a@@kg. and 10°C, respectively. After an overnight sequence,
The sample was suspended in 50 ml of distilled water the LC column was flushed consecutively with 15
and homogenized using a dispersing tool (9500 rpm) ml of water and 30 ml of methanol at a flow-rate of
for 1 min. The suspension (32 ml) was centrifuged at 0.5 ml/min.
13800g and 5°C for 15 min. Then, the clear super- The analytes were detected using electrospray ion-
natant (8 ml) was mixed with 4 ml of acetonitrile to ization in the positive ion mode. Selected reaction
precipitate co-extractives. Following centrifugation (5 monitoring (SRM) traces were acquired with the
min, 13800g, 5°C), the fraction of acetonitrile in the  characteristic fragmentation transitiomg'z 72— 55,
clear supernatant was evaporated under a stream of72—54, and 72>27 for acrylamide and:/z 75—58
nitrogen in a heater block adjusted to 45<80(re- and 75-29 for [13Cs]-acrylamide. The needle and
duction of the extract volume by40%). For the SPE  cone voltages were set to 3.1 kV and 22 V, respec-
clean-up, both cartridge types were preconditioned tively. The collision energy was set to 20 eV except
consecutively with methanol (Isolute Multimode, 2 for them/z transitions 72>55 and 75>58 (11 eV).
ml; Accubond Il SCX, 1 ml) and distilled water (Iso- The mass window was set #om/z 0.1. Nitrogen
lute Multimode, 22 ml; Accubond Il SCX, 1 ml). was used as nebulizer (90 I/h) and desolvation gas
The residual water was removed by applying a slight (680 I/h). Argon was introduced into the collision cell
vacuum. An aliquot of the sample extract (0.2 ml) resulting in a cell pressure of 2.3-218~3 mbar. The
was passed through the Isolute Multimode sorbent source and desolvation temperatures were set to 100
and discharged. Then, 2 ml of the extract were loaded and 350°C, respectively.
onto the same column and collected after percolation
by gravity-induced flow. An aliquot of the collected 2.5. Quantitation
extract (1 ml) was subsequently charged onto an Ac-
cubond Il SCX cartridge and the effluent collected.  Acrylamide in incurred samples was quantified us-
Prior to LC-electrospray ionization (ESI) MS—MS ing a linear calibration function that was established
analysis, the effluent was filtered through a syringe with standard solutions of acrylamide dissolved in
filter unit and 0.1 ml of methanol was added to 0.2 distilled water at the concentration levels of 0, 10,

ml of the final sample extract. 20, 30, 40, 50, 75, 100 and 5Q@/I. Each solution
contained 20ug/l of [13Cs]-acrylamide as internal
2.4. LC-ES-MS-MS standard. These concentration values were within

the same range as encountered in the watery sample

Measurements were performed using an Alliance extracts. Before LC-ESI-MS-MS analysis, 0.1 ml
2690 HPLC (Waters, Rupperswil, Switzerland) cou- of methanol and 0.2 ml of a standard solution were
pled to a Quattro LC tandem mass spectrometer mixed as done with the sample extracts. For the cal-
(Micromass, Manchester, UK). Analytical separation culation of the calibration parameters, the ratio of the
was achieved with a Shodex RSpak DE-613 poly- responses inthe SRM tragg/z 72— 55 (acrylamide)
methacrylate gel column (156 mm I.D., Showa and 7558 ([*3Cs]-acrylamide) was plotted against
Denko, Tokyo, Japan). The elution mode was iso- the corresponding ratio of analyte amounts. In case of
cratic using a mixture of 0.01% (v/v) aqueuous formic interference in the SRM trace/z 72—55, the data
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obtained from the trace:/z 72—27 were used for
guantitation of acrylamide.

3. Results and discussion
3.1. ES-MS-MS

Initial studies have shown that positive ESI-MS-MS
is a powerful tool enabling the detection of acry-
lamide in different food matrices down to the low
ra/kg level [16,17] Acrylamide is a chemical of
low molecular mass M, =71) and the formation
of compound-specific product ions still within the
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in the corresponding product ions af/z 58, 57, 45
and 29. Under our conditions, formic acid (0.01%,
v/v) was added to the aqueous fraction of the LC
solvent to improve the MS ionization efficiency, and
to achieve adequate MS sensitivity. Trials with a
relatively higher concentration of formic acid (e.g.
0.1%, v/v) in the LC mobile phase did not result in
an improved analyte response.

The SRM transitionsn/z 72—55, 72-54, and
72— 27 were acquired for the detection of acrylamide
(Fig. 29. An additional trace that can be monitored
for acrylamide isn/z 72— 44 [16], which under our
conditions provided poor MS—MS responses in food
samples, probably attributable to matrix interferences.

acceptable mass range of the spectrometer is notThe internal standardCs]-acrylamide was recorded

self-evident (e.g. TSQ Quantum, cut-off at 30 u).
Nevertheless, the fragmentation of acrylamide re-
veals a prominent product ion @t/z 55, which is
derived from the protonated molecule due to the loss
of NHz. This fragmentation showed a maximum re-
sponse at a low collision energy of 11 eV while the
formation of [GH3]t (m/z 27), [CONH]t (m/z
44) and [GH2NH]* (m/z 54) were observed at a
higher collision energy (20 eV) as shown fig. 1
The intensity of the aforementioned product ions was
significantly lower than that observed fai/z 55,
with an ion ratio ranging from 20 to 22 for the SRM
transitionsm/z 72—55 andm/z 72—27 under the
final acquisition conditions. The same fragmentation
pattern was observed fot3Csz]-acrylamide resulting
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in food was confirmed if at least two positive SRM re-
sponses were obtained and matching ion ratios within
an acceptable tolerance (meai0-20%) versus the
ratios obtained from standard solutions of acrylamide.
Three SRM traces were routinely recorded although
the acquisition of two SRM traces fulfils the criteria re-
quired in the Commission Decision 2002/657/26].
High background levels or interfering co-extractives
undergoing the same fragmentation reaction were ob-
served especially for the SRM traeg'z 72— 55 when
analyzing complex food matrices such as soluble cof-
fee or cocoa powder. However, the SRM traggz
72— 54 turned out to be an alternative due to a higher
specificity than the trace:/z 72—55. Higher injec-
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Fig. 1. Product ion spectra obtained fromug/ml each of (a) acrylamide and (b)°Cs]-acrylamide both dissolved in 0.1% formic acid

in water—-methanol (1:1, v/v). The collision cell energy was set at

20 eV.
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Fig. 2. SRM traces obtained from a standard solution of (a) acrylamide (40 ng/ml) ant?Qg)-&crylamide (20 ng/ml) using a Shodex
RSpak DE-613 (1526 mm 1.D.) column. The LC mobile phase was composed of 0.01% formic acid in water—-methanol (6:4, v/v) at

flow-rate of 0.75 ml/min.

tion volume or analyte enrichment by evaporation of crease of the methanol fraction from 50 to 30% in the
the final extract solvent enables to achieve adequateLC mobile phase resulted in a shift of the retention

method sensitivity. time from 5.0 to 5.8 min at ambient column temper-
ature. Unfortunately, a concomitant decrease of the
3.2. Liquid chromatography absolute MS response was observed (data not shown).

Alternatively, an increase in the methanol fraction
Amongst the LC separation columns that were (50%, v/v) showed the best absolute MS response,
assessed during the initial stages of method develop-unfortunately with the disadvantage in certain foods
ment, good retention of acrylamide was achieved with (e.g. breakfast cereals) of interfering co-extractives.
the Shodex RSpak DE-613 column (polymethacrylate  Finally, a LC mobile phase containing 40%
gel) and LC solvent composed of methanol-0.01% methanol (v/v) appeared optimal with regard to ana-
aqueous formic acid (1:1, v/v), using isocratic flow lyte retention, separation efficiency, and MS response.
conditions. According to the manufacturer's speci- Furthermore, an increase in column temperature from
fications, the Shodex RSpak DE-613 column shows ambient to 40C resulted in a shorter retention time
similar retention characteristics as a-@r Cg-silica of the analyte, without loss of separation efficiency.
gel column, which could explain the good retention The total analytical run-time was 10 min for stan-
of acrylamide even when using a mobile phase with a dard solutions and 12 min for sample extracts, which
relatively high percentage of organic modifier. A de- includes 5 min to flush the LC column.
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Future tests with the same LC column type but fraction of water (e.qg. crisp bread), the sample portion
smaller inner diameter (4.6 and 2 mm) than used in was reduced to 1 or 2 g. After sample extraction, the
this study (6 mm) may help to further simplify the suspension was centrifuged at a high speed and low
current approach, with the goal of retaining equivalent temperature (3C) to achieve phase separation and to

analytical performance. remove potential fat. Then, acetonitrile was added to
the clear supernatant to precipitate proteins and other
3.3. Sample clean-up high-molecular co-extractives. After centrifugation,

the organic solvent fraction in the clear supernatant

Food samples such as for example breakfast ce-was evaporated under a stream of nitrogen in a heater
reals, biscuits, crackers, and wafers were preparedblock, reducing the volume of the sample extract from
according to the detailed description $ection 2.3 5 ml to approx. 3 ml. No significant improvement in
After addition of [3Cs]-acrylamide as internal stan- ~ sensitivity was observed in case of a further reduction
dard (200u.g/kg) to the ground sample portion (5 g), of the extract volume, e.g. to 2.0 ml or 2.5 ml.
acrylamide was typically extracted with 50 ml of dis- In order to remove additional interfering co-extrac-
tilled water. In the case of foods that absorbed a high tives, two SPE steps were performed using con-
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Fig. 3. SRM traces obtained from a breakfast cereal extract that was prepared according to the clean-up procedure (a) without and (b)
with the Accubond Il SCX SPE step. Acrylamide was determined in the sample at a level afg?df) [13Cs]-acrylamide was added as
internal standard at 20Qg/kg.
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secutively the SPE sorbents Isolute Multimode and cartridge, resulting in “cleaner” chromatograms and
Accubond Il SCX. The characteristic features of the higher signal responses due to less ion suppression ef-
Multimode sorbent are hydrophobic interaction (pres- fects Fig. 3b). Nevertheless, the efficacy of both SPE
ence of Gg functional groups), strong cationic (SCX), clean-up steps was strongly dependent on the matrix
as well as anionic (SAX) exchange. The observed type and extract volume that was passed through the
decrease of pH of the sample extract to 1-2 after column. In samples with a high load of co-extractives,
passage through the Isolute Multimode cartridge in- the column capacities clearly did not suffice. A break-
dicated an enhanced interaction of positively charged through already after only 1 ml of the sample extract
co-extractives with the SCX functional groups. was observed, resulting in either strong interferences
Initially, a volume of 2—3 ml of sample extract was as described above, or suppression of ionization. On
passed by gravity-induced flow through the Isolute the other hand, we also observed that acrylamide
Multimode sorbent and collected for LC-MS-MS may be partially retained by the SPE sorbdfig( 4).
analysis. However, as demonstrated for a breakfast This behavior was demonstrated by the analysis of
cereal Fig. 39, an interfering co-extractive that an eluate, which was obtained from a wash step with
eluted just before acrylamide was not sufficiently re- distilled water (0.5 ml) after passing an extract of a
moved by the Isolute Multimode SPE clean-up. Such biscuit sample through the Isolute Multimode sorbent.
interferences could be avoided by including a sec- The extent of the acrylamide retention probably
ond SPE clean-up step, i.e. passage of an aliquot of depends on the occurrence of co-extractives that com-
the sample extract (1 ml) over an Accubond Il SCX pete with acrylamide for the active sites. Based on
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Fig. 4. SRM chromatograms recorded from (a) a biscuit extract and (b) an eluate that was collected after passing 0.5 ml of distilled water

through the same Isolute Multimode cartridge.
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these observations, the sample extract volume passectalibration slope and intercept values calculated with
through both SPE cartridges should be optimized for data obtained from reference solutions and fortified in-
each commodity, and acrylamide retention on the SPE curred samples confirmed the compensation of matrix
sorbents should be individually tested. effects by [3Cs]-acrylamide (data not shown).

The sample clean-up procedure presented in this The limit of detection (LOD) and the limit of quan-
study is suitable for a wide variety of food products titation (LOQ) for acrylamide in breakfast cereals and
such as breakfast cereals, infant cereals, pasta prod<crackers were extrapolated from the signal-to-noise
ucts, biscuits, crackers, nuts, waffles, cocoa liquor, etc. (SN) ratios obtained for the responses in the SRM

However, the method is not suited for the determina-
tion of acrylamide in cocoa powder, coffee (roast and
ground and soluble), and dehydrated flavorings with
a high salt content. Preliminary trials show that for

such products the inclusion of a liquid-liquid extrac-

tion step (ethyl acetate) is required, and details will be
communicated at a later stage.

3.4. Method performance

The analytical method was validated for breakfast

tracesm/z 72—55 and/orm/z 72—27. The LOD
(SN=3, 10 replicates) for both SRM traces ranged
between 15 and 3Q.g/kg (50-100 pg acrylamide
on-column), with slightly elevated values for the
breakfast cereal sample. Although the absolute signal
response in the SRM trace/z 72—55 was signif-
icantly higher than in the SRM trace/z 72—27
(Fig. 29, the LOD values of both transitions coin-
cided. This result can be explained by the enhanced
background level monitored in the SRM tragg/z
72— 55 that resulted in a similar signal-to-noise ra-

cereals and crackers both containing acrylamide at 240tio as observed for SRM trace:/z 72—27. For
rg/kg. The corresponding analytical key parameters acrylamide dissolved in pure water, the on-column

are listed inTable 1 Linearity was tested with portions
of both commodities fortified to acrylamide levels of

LOD ranged between 110 and 170 pg (average 150
pg, n=10) over time depending on the instrumental

0.39, 0.62, 0.99, 1.74, 3.94 and 7.74 mg/kg (each two conditions. Nevertheless, the significantly different

independent determinations). Good coefficients of de-

termination () of 0.999-0.9999 were achieved over

values obtained for standard solutions and the tested
food commaodities might be explained by the positive

the whole concentration range. A good accordance of impact of co-extractives on the analyte ionization.

Table 1
Analytical key parameters for the determination of acrylamide in breakfast cereals and crackers using LC-ESI-MS-MS
SRM Added Breakfast Crackers
transition acrylamide cereals
m/z (rg/kg)
Limit of detectior? (ug/kg) 7255 20 15
7227 30 20
Limit of quantitatior? (ug/kg) 7255 70 45
Intra-assay RSD (%) 7255 ¢ 3.0 2.6
300/450 3.0 2.0
Inter-assay RSD (%) @t 4.7 4.6
300/456 3.9 5.2
Recovery + SD? (%) 7255 150 62+ 2 7642
300 58+ 1 7442

aTen replicates.
b df = 7; eight replicates, four measurements.

Incurred acrylamide level for the breakfast cereals and the crackers.@4Q.
d df = 4; five independent determinations, two replicates, three measurements.
€ df = 3; four independent determinations, two replicates, three measurements.

f Six replicates, two measurements.
9 SD, standard deviation.
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The LOQ §N=10,n=10 replicates) was estimated sample portions were prepared without supplemen-
at 45 and 70ng/kg for the crackers and breakfast tation. Isotope-labeled acrylamide was added to all
cereals, respectively (taking/z 72— 55). extracts after the Accubond Il SCX clean-up step to
The intra-assay relative standard deviations (RSDs) compensate for variations due to analyte ionization
were first determined for both commodities without efficiency or injection volume. The loss of analyte
supplementation of the incurred samples with acry- was estimated at 40 and 26% in breakfast cereals and
lamide. Since the RSD values obtained on breakfast crackers, respectively. These results confirmed the
cereals and crackers (3.0 and 2.6%, respectively) wereprevious observation that acrylamide may be partially
similar, one of both commaodities was fortified with ei- retained on the Isolute Multimode column or possibly
ther 300 or 45Qug/kg acrylamide. The same approach on the Accubond Il SCX sorbent. The recovery of
was used for the determination of the inter-assay RSDs acrylamide in both food commodities ranged from
that ranged from 3.9 to 5.2%. 95 to 103% at varying concentration levels, owing
The amount of analyte recovered after the sample to the compensation of analyte loss by the internal
clean-up was determined for both breakfast cereals standard.
and crackers based on the procedure described in The method performance was also assessed by par-
EU Commission Decision 2002/657/ER6]. Sam- ticipating in two small-scale interlaboratory tests that
ple portions (=6) each were fortified with acry- were organized by the Swiss Federal Office of Public
lamide (150 and 30Qug/kg) before the extraction Health (BAG), and independently the National Food
step or after the Accubond Il SCX clean-up. In or- Processors Association (NFPA). The corresponding
der to determine the amount of incurred analyte, six results, which are presentedTable 2 show that our
calculated concentrations are in all cases close to the
mean values obtained from the results of all ring test

Table 2 participants.
Acrylamide levels (mean valuestandard deviation, p(@/kg))

reported for food samples of two interlaboratory tests that were

organized by the Swiss Federal Office of Public Health (BAG)

and USA National Food Processors Association (NFPA) 4. Conclusion
Sample type relgj:tosuse m'g;ir'sgl‘z::;c’ry test This work describes a confirmatory and quantitative
analytical method for the determination of acrylamide
BAG test, Switzerlandr(* =9) in a number of different foods. The sample clean-up is
Salt crackers, 1st round 5479° 588482 based on the removal of co-extractives from the aque-
Salt crackers, 2nd round 584422 527+108° . . A q
Breakfast cereals, 1st round 228 2654 98 ous extracts, i.e. acetonitrile precipitation of proteins
Breakfast cereals, 2nd round 1581* 182+60° and two consecutive SPE clean-up steps. The sample
NFPA test, USA (1= 8) preparation is facile and rapid in comparison to the
Saltine crackers A 15249 148+ 9.4 GC-MS methods that in most cases require derivati-
Saltine crackers B <3¢ N/A® zation (bromination) of acrylamide prior to analysis.
Saltine crackers A, 164467 154+£14.6 However, we clearly illustrate that the food matrix
Sp'/kke" with 55 (composition and volume load) has an important im-
P;itogchips 24460 224+ 15.58 pact on the efficacy of the clean-up procedure and
Laboratory water, 54+19 49+ 4.6 subsequent loss of the analyte. Either suppression of
spiked with 50 ionization due to interfering co-extractives or partial
ng/kg retention of acrylamide on the Multimode SPE sorbent
aTwo determinations, three measurements. could lead to a higher LOD. Therefore, certain critical

P The analytical techniques encompassed GC-MS, GC-high- parameters such as the sample extract load onto the
resolution MS, GC—-electron capture detection, and LC-MS-MS. SPE cartridges should be individually assessed and

. number of participants. optimized for each category of food products

d One determination, three measurements. o :

€ The values were calculated with the results obtained from all  Additional advantages of the method are the use

participants that performed LC-MS-MS analysis. of isocratic LC conditions, and a high proportion of
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methanol in the mobile phase, which also facilitates [5] Scientific Committee on Food, Opinion of the SCF on

nebulization. The analyte is well retained on the LC new ﬁ”diggs rggj’“?i”foéh; presence of acfy'tamide in food,
’ P . expressed on uly , Www.europa.eu.int.

polumn (c : 1'2_)’ ShOWS no Slgnlflcam fluctuation [6] Food Standards Agency, Study on acrylamide in food.

in the retention time in all food products so far ana- Background information and research findings. Press Briefing

lyzed, and the chromatographic step takes only 12 min 17 May 2002, www.food.gov.uk.

per measurement. The future use of a Shodex RSpak [7] Health Implications of Acrylamide in Food. Report of the

DE-213 or DE-413L column of smaller 1.D. (2 mm or Joint FAO/WHO Consultation. Geneva, Switzerland, 25-27

. . . . June 2002.

4.6 mm) could simplify the laboratory h_and“ng with- [8] Report of the Analytical Working Group, 9 November 2002.

out loss of method performance. Despite the use of a JIFSAN Acrylamide in Food Workshop, 28-30 October,

Quattro LC mass spectrometer, the method sensitivity Chicago, USA.

reported here is comparable to that reported in earlier [9] J. Tekel, P. Farkas, M. Kovac, Food Addit. Contam. 6 (1989)

studies[16—18] using better performing instruments. 0] 377C e, 3. Agri. Food Chem. 41 (1993) 1261
. ) . Castle, J. Agri. Foo em. )
Finally, we have over the past 9 months SUCCESS- [} 11 ;s eps. sw 846, Method 8032A, US Environmental

fully applied the method to a wide range of differgnt Protection Agency, Washington, DC, 1996.
food products. However, the procedure as described[12] L.S. Bologna, F. F Andrawes, F.W. Barvenik, R.D. Lentz,
here cannot achieve adequate recoveries for complex  R.E.J. Soka, J. Chromatogr. Sci. 37 (1999) 240.
matrices such as coffee, cocoa powder, or dehydrated!13] 255' B?rbervB J7'58H;%t61R'2'§|§ LoPachin, M. Ehrich, J.
flavors, without modification to the clean-up proce- romatogr. (2001) 289. . o

~ [14] E. Tareke, P. Rydberg, P. Karlsson, S. Eriksson, M. Térngvist,
dures. Furt_her method developments are now being" ~ chem. Res. Toxicol. 13 (2000) 517.
conducted in our laboratory on such commodities and [15] K. Kawata, T. Ibaraki, A. Tanabe, H. Yagoh, A. Shinoda,

will be communicated in due course. H. Susuki, A. Yasuhara, J. Chromatogr. A 911 (1) (2001)
75.
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