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Improved Sample Preparation to Determine Acrylamide in
Difficult Matrixes Such as Chocolate Powder, Cocoa, and
Coffee by Liquid Chromatography Tandem Mass Spectroscopy
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An improved sample preparation (extraction and cleanup) is presented that enables the quantification
of low levels of acrylamide in difficult matrixes, including soluble chocolate powder, cocoa, coffee,
and coffee surrogate. Final analysis is done by isotope-dilution liquid chromatography-electrospray
ionization tandem mass spectrometry (LC-MS/MS) using ds-acrylamide as internal standard. Sample
pretreatment essentially encompasses (a) protein precipitation with Carrez | and Il solutions, (b)
extraction of the analyte into ethyl acetate, and (c) solid-phase extraction on a Multimode cartridge.
The stability of acrylamide in final extracts and in certain commercial foods and beverages is also
reported. This approach provided good performance in terms of linearity, accuracy and precision.
Full validation was conducted in soluble chocolate powder, achieving a decision limit (CCa) and
detection capability (CCp) of 9.2 and 12.5 ug/kg, respectively. The method was extended to the
analysis of acrylamide in various foodstuffs such as mashed potatoes, crisp bread, and butter biscuit
and cookies. Furthermore, the accuracy of the method is demonstrated by the results obtained in
three inter-laboratory proficiency tests.

KEYWORDS: Acrylamide; analysis; liquid  —liquid extraction; LC-MS/MS; cocoa; chocolate; coffee; chicory;
proficiency testing

INTRODUCTION are continuously adapting their methods to achieve the required

. . S . precision and sensitivity for those foods in which gaps in the

Since the discovery of acrylamide in foods was made public \vtical science have been identified
in April 2002 (1), several research groups were involved in anaiytical sc ) ’
rapidly developing methods to reliably quantify acrylamide at  Only very recently has a single method been reporfe]
relatively low levels in a large variety of different foodstuffs. that can achieve good sensitivity and selectivity of acrylamide
Most of the methods published so far are based on either cc-for practically all of the relevant food matrixes. However, the
MS (2—6) or LC-MS (7—14) techniques, with comparable authors also highlight that coffee is a troublesome matrix, and
performance of the two approaches. In fact, an excellent review the selected mass transitions reveal difficulty of obtaining
of the different analytical techniques employed to determine baseline separation in certain profilé2]. In addition, multiple
acrylamide in foods has recently been published by the Europeanresponses are observed in each of the mass transitions at
Commission’s (EC) Joint Research Centre (JRC) in Geel, different retention times but close to that of acrylamide, which
Belgium (15). Incorporated in the review by Wenzl et al. is may cause interference.

detailed information on the sample pretreatment steps used by Our laboratory has recently reported a method that achieves
the laboratories (e.g., extraction conditions, derivatization, good precision, accuracy, and reliability of indentification for
cleanup, chromatographic conditions, mass spectrometry pa-the analyte in a wide range of foodstuffs. However, it was
rameters). However, based on conclusions of a recent inter-mentioned that acrylamide could not be quantified reliably in
laboratory trial {6) and EC/JRC expert workshop held in April  gjtficyit matrixes such as cocoa powder and coffee, mainly due
2003 (L7), many of the methods do not perform wellin difficult {5 ~onsiderable loss of the analyte throughout the sample

matrixes such as cocoa and coffee. Consequently, 'aboratorieﬁnreparation stepslf). We now report on the improvements

made to our existing method, which are essentially limited to
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| Weigh 2 & of sampl, dd 100 uL of dyacrylamide trgnsferr_ed into a vial containing 2 mL of water, and_ the mixture was
QN By st Dol stirred vigorously for 1 min. The temperature was raised t6@0and
tube. Homogenize for 1 min, the ethyl acetate layer evaporated under a gentle stream of nitrogen.
[ Two further extractions of the 6 mL aqueous solution21.3 mL)
2 Add 1 ml. Carrez 1, swirl, add 1 mL Carrez T1, swirl. with ethyl acetate were conducted. The resulting aqueous solution
Add 5 ml dichloromethane, shake vigorously for | min. (volume was adjusted with water to ca. 2 mL) was loaded onto a 500
I mg-Isolute Multimode cartridge (International Sorbent Technology,
% I Ceniriluge at 3-5 °C, 13800 g for 15 min. ] Glamorgan, United-Kingdom), preconditioned with first methanol (3
I mL) and then water (6 mL). The aqueous solution was eluted and
4, Transfer 6 mL of the supematant into a Nalgen tube collected. A 1-mL aliquot of water was loaded onto the cartridge, eluted,
containing 1.8 g NaCl, swir] until solubilisation collected, and mixed with the previous fraction. The extract was
I concentrated to 500L under a gentle stream of nitrogen (20) in a
B l"‘d" 13 mL ethyl acetate and shake vigorously (1 min) thermal-controlled heater block, which takes approximately 1 h. It was
| then filtered through a 0.2-um pore sized Spartan 13/0.2RC cellulose
6. [ Cenurifuge at 3-5 °C, 12300 g for 15 min ‘ filter (Schleicher & Schnell, Dassel, Germany). An aliquot (180
I was mixed with 9QuL of methanol prior to analysis by LC-MS/MS
7. |Transfer the organic phase into a amber vial containing (1.33 g matrix equiv/mL of extract).
U o LC-MS/MS Conditions. LC-MS/MS analyses were essentially
1 performed as described in Riediker and Stadlef) (and will not be
g 1 Evaporate the organic phase (N;, 40°C) |

elaborated further. The only salient differences to the method described
here are that the LC solvent now constituted methanol/water/formic
’ acid 30/70/0.007 (v/vlv) with a flow rate set at 0.6 mL/min, and the
I polymethacrylate gel column (Shodex RSpak-BH3L) was of smaller
g9, |Condition mfﬂﬁ'\’f;’g‘*}’fﬁ;ﬁf;j ﬁfmml prior diameter and longer, thus achieving better resolution (2506 mm
. : i.d., Showa Denko, Tokyo, Japan). The mobile phase was postcolumn
: - diverted to achieve a 0.3 mL/min flow rate in the MS interface. The
B [ e s s typical retention time of acrylamide was 6.5 min, and the total run
I time was 12 min. The injection volume was set at.80
e | Reduoe the extract volume t0.co. 500 1L (s 40°C) ‘Method Validation. The method was validated according to EC
| criteria (18), and a full validation was performed with a soluble
chocolate powder sample. For roasted and soluble coffee, coffee
12. Add 90 pL of methanol to 180 pL of extract. . - .
Proceed with LC-MS/MS analysis (60 pL injected) surrogate, and cocoa, the suitability of the method was determined by
supplementing the samples with a known amount of acrylamide. The
performance characteristics chosen were linearity, trueness, repeatability
(within-day precision), intermediate precision (between-day precision),
and loss of the analyte throughout the sample preparation steps (solvent
extraction, cleanup). Both the decision limit (€Cand detection
capability (C@) were determined in a soluble chocolate powderaCC
Chemicals. Acrylamide (purity 99%) was supplied by Aldrich  refers to the value at which it can be decided that the sample contains
(Buchs, Switzerland). Dichloromethane, ethyl acetate, methanol, sodiumacrylamide with an error probability of = 1%. CCpis defined as the
chloride and formic acid were purchased from Merck (Darmstadt, smallest level of acrylamide that may be identified and quantified in a
Germany). Potassium hexacyanoferrate(ll) trihydrate and zinc sulfate sample with an error probability gf = 5% (19). The determination
heptahydrate were obtained from Aldrich (Buchs, Switzerladgl. of CCa and C@ was adapted from Jllicher et akQj. A soluble
Acrylamide (2,3,3-¢-2-propenamide) was purchased from Cambridge chocolate powder sample was fortified at 15, 30, andg/kg (triplicate
Isotope Laboratories (Andover, MA). for each level), and a linear regression model was applied (response as
Food SamplesThe food samples were purchased off-the-shelf from a function of concentration) to determine tiantercept. This was
retail outlets in Switzerland and stored at room temperature. The full repeated 4 days to estimate the standard deviation-(Sd2ep) of the
validation was done on a chocolate powder containing 18% cocoa Y-intercept. The C@ was defined as the concentration (linear regression
powder. with the whole points) corresponding to tNeintercept valuet- 2.33
Preparation of Standards.Aqueous stock solutions of acrylamide ~ x SDv-inerceprand CCfBas the concentration corresponding to the
andds-acrylamide were prepared at concentrations at 50 arglaL, Y-intercept valuet 3.97 x SDy-intercept(21).
respectively. The acrylamide solution was further diluted in water to Each day, a calibration line was prepared in water and a set of soluble
obtain the matrix-equivalent levels: 0, 10, 50, 200, 500, and 2500 chocolate powder samples was processed after acrylamide supplementa-
kg. The matrix-equivalent concentrationdfacrylamide was 2509/ tions to achieve three levels, namely 12.7, 304.7, and 260Kg. At
kg. day 1, six replicates were prepared per level, whereas only three were
Sample Preparation.A sample portion of 2.0 g was weighed into  prepared for days 2, 3, and 4. The linearity was controlled by calculating
a Nalgen tube (Verrerie de Carouge, Carouge, Switzerland), a solutionthe coefficient of variation (C\= 100 x standard deviation/mean) of
containingds-acrylamide (10QuL of 5 ug/mL) was added, and the the response factor of the calibration line. The trueness was expressed
mixture was dispersed in 10 mL of water at 80 (Figure 1). The as the deviatior= 100 x (measured value expected value)/expected
mixture was then homogenized with an Ultra-Turrax T25 basic device value. The CV was used to calculate the repeatability with the data of
(Ika-Werke, Staufen, Germany) for 1 min. Visual protein precipitation day 1. The intermediate precision was calculated by using the variance
was achieved withirc1 min by addition of 1 mL of a 0.68 M potassium  of the four mean concentrations obtained at days 1, 2, 3, and 4 minus
hexacyanoferrate(ll) trihnydrate solution (Carrez 1) and 1 nie @ M the variance of the within-day mean (day 1). At day 2, the analyte loss
zinc sulfate heptahydrate solution (Carrez Il) that were added under was evaluated at each level (vide supra) by supplemedsiagrylamide
continuous swirling (+2 min). Dichloromethane (5 mL) was added, either in the soluble chocolate powder or the final extract. Ri#tio
and the resulting solution was stirred for 1 min prior to centrifugation = acrylamide respona#tacrylamide response, the normalized recovery
at 10 000 rpm (1380§) 15 min, 4°C). Sodium chloride (1.8 g) was  was calculated as 100 (RatiOuppi exradRatiGsuppi powde). TO ascertain
added to a 6-mL fraction of the aqueous phase. Ethyl acetate (13 mL) the detection, three transitions were monitored for acrylamide and two
was added to the aqueous phase, and the resulting suspension was stirrédr ds-acrylamide. The relative ion intensities were calculated with the
vigorously for 1 min. Phase separation was achieved by a 10 min calibration points, and the acceptance criteria for the samples were
centrifugation at 3 000 rpm (123604 °C). The organic phase was chosen according to the EC requiremeni8)( To complete the

1
|iepeal the ethyl acetate extraction (2 x), steps 5-7

Figure 1. Flowchart of the extraction/cleanup procedure for the analysis
of acrylamide in foodstuffs.

MATERIALS AND METHODS
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Figure 2. SRM chromatographic profile of the blank chocolate powder
used for the validation.

validation, the stability of acrylamide was investigated in soluble
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bread, wafers, cocoa liquor and nuig). The sample prepara-
tion included the extraction of the sample portion with water
followed by precipitation of matrix constituents with acetonitrile.
Then, a two-step cleanup approach with Isolute Multimode and
cation-exchange columns was employed. However, satisfactory
chromatograms could not be obtained when the procedure was
applied to either coffee or cocoa powder. In these matrixes, the
loss of the analyte was95%, and a significant ion suppression
effect led to a low response of acrylamide under positive
electrospray ionization conditons.

The challenge in this study was therefore to ameliorate the
recovery of acrylamide throughout the sample pretreatment and
concomitantly reduce the amount of co-extractives in dif-
ficult matrixes. Some different commercially available solid-
phase extraction (SPE) cartridges such as reversed phase
(Chromabond C18), silica gel (Bakerbond SiOH) or hydro-
philic—lipophilic balanced copolymer (Oasis HLB) were tested,

chocolate powder extracts and several foodstuffs (breakfast cereal,PUt None led to a significant improvement of the chromato-
roasted barley, dried and roasted chicory, roasted and soluble coffee 3raphic profile. Therefore, efforts were focused on a combina-

soluble chocolate powder, chocolate with almonds, and cocoa).
Quantification and Reliability of Identification. In the collision-

tion of liquid—liquid plus SPE. Ethyl acetate appeared to be a
suitable solvent to “salt-out” acrylamide from the aqueous

induced dissociation spectrum of acrylamide, the most intense fragmentmixture. Due to the hydrophilic nature of acrylamide, the analyte

ion was observed ah/z55 (14), leading to the highest response for
transitionm/z 72 — 55 in the chromatographic profile of a standard
when compared to transitionsz 72— 54 andm/z 72— 27. Therefore,

the transitionm/z72 — 55 was used for quantification (quantifier) in
most of the foodstuffs studied, and the transition& 72 — 54 and
m/z72— 27 served as qualifier ions. However, in some coffee, cocoa,

was extracted three times with ethyl acetate (volumetric ratio
ethyl acetate/water 3 x 2.2), which achieved a satisfactory

extraction yield. The organic solvent was removed under a flow
of nitrogen while maintaining a biphasic system, thereby
avoiding an intermediary drying step and quantitatively transfer-

and soluble chocolate powder samples, the occasional interference offing acrylamide back into the aqueous phase ready for the final
a compound eluting approximately 30 s before acrylamide in the trace SPE step.

m/z72 — 55 was observed={gure 2). In this case, the transitian/z
72— 27 was selected as the quantifier trace and transitioag2 —
55 andm/z72 — 54 as qualifiers.

RESULTS AND DISCUSSION

Sample Preparation.Our laboratory previously reported on
a LC-MS/MS-based method to quantify acrylamide in various

However, ethyl acetate extraction alone was not adequate in
terms of eliminating undesirable co-extractives and was therefore
preceded by a precipitation of matrix constituents with Carrez
| and Il solutions plus a dichloromethane cleanup step (no
acrylamide was detected in the organic phase). The selected
reaction monitoring (SRM) traces depicted Figure 3 cor-
roborate the significant chromatographic improvement that was

foodstuffs such as breakfast cereals, crackers, biscuits, crispachieved for cocoa powder.

Method Riediker & Stadler (2003)

Relative
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Figure 3. SRM chromatographic profiles of a 168 ug/kg-incurred cocoa prepared and analyzed with either the original method (Riediker and Stadler,
2003) or the modified method presented in this report (only the transitions used for quantification are shown).
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Figure 4. SRM chromatographic profile of an incurred soluble chocolate powder with an acrylamide level measured at 130.0 xg/kg. Ratios between
quantifiers (shaded peaks) and qualifiers are indicated. In the calibration points, the mean ratios were: m/z 72 — 27/m/z 72 — 54 = 0.35 and m/z 72

— 55/m/z 72 — 27 = 18.7.

Table 1. Performance of the LC-MS/MS Method for the Quantification
of Acrylamide in Soluble Chocolate Powder

trueness (deviation in %) day 1 day 2 day 3 day 4
12.7 uglkg 7.2 9.0 —-24.7 -5.8
304.7 uglkg 10.7 -54 -0.2 -5.7
2504 uglkg 39 -83 -0.9 -6.1

precision (CV in%) repeatability intermediate precision
12.7 uglkg 15.8 22.8
304.7 uglkg 6.1 9.8
2504 uglkg 5.4 77
extractability (%) 12.7 uglkg 304.7 uglkg 2504 uglkg
mean * SD 429+59 544+25 51.1+33
CCa Cccp
9.2uglkg 12.5ug/kg

Performance of the Method. Acrylamide exhibited good
linearity in the calibration points (10-2500ug/kg), and the

The results showed that the extractability of acrylamide from
soluble chocolate powder was rather constant along the studied
concentration range. However, at the lowest amount (28/7

kg) it seemed to slightly decrease, which may explain, at least
in part, the slight loss of precision observed at this low level.
The CCaand CCpfor acrylamide in soluble chocolate powder
were determined at 9.2 and 12/8/kg, respectively. In our
initial work (14), we used the terms LOD and LOQ that are
defined as S/IN= 3 and 10, respectively. Indeed, these
definitions are reliable for methods without a time-dependent
variation of the response factor. In mass spectrometry, and
particularly electrospray ionization mass spectrometry, the
ionization yield is not constant and a certain degree of between-
sample variation (even with standards) may alter the S/N. In
this case, a statistical evaluation appears more suitable, and the
definitions of C@x and C@, initially established by the
regulatory community, are powerful tools to define the perfor-
mance of a mass spectrometry-based method near the LOD and

CV of the response factor was calculated as 3.4, 14.7, 4.9, and-OQ. We therefore decided to estimate€a&nd CCffor solely
3.2% at days 1, 2, 3, and 4, respectively. The trueness valuesStatistical reasons, without any referral to or suggestion of
confirmed the linear response of acrylamide in soluble chocolate POssible future regulatory decisions for this compound.

powder extractsTable 1). For days 1, 2, and 4, the trueness

The multiple-transition recording of both acrylamide ahd

never exceeded: 15%. Only at day 3, it was measured to be acrylamide ensured a high degree of certainty for identification

—24.7% at a concentration of 12ufy/kg. Both repeatability

of the analyte. For acrylamide, three transitions were selected,

and intermediate precision were found below 10% (304.7 and and according to the EC criteriag), this led to a total of Xk

2504 ug/kg). At a fortification level of 12.7ug/kg, the

1.5 = 4.5 identification points. No requirements have been

repeatability was 15.8% and the intermediate precision 22.8%. defined for the internal standard by the Commission Decision
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Figure 5. SRM chromatographic profile of an incurred roast and ground coffee with an acrylamide level measured at 112.5 ug/kg. Ratios between
quantifiers (shaded peaks) and qualifiers are indicated. In the calibration points, the mean ratios were: m/z 72 — 55/m/z 72 — 54 = 47.2 and m/z 72

— 55/m/z 72 — 27 = 19.1.

when a tandem mass spectrometry method is employed.

However, an endogenous contaminant coeluting wdg
acrylamide could lead to an under-estimation of the level of
acrylamide in foodstuffs. Therefore, two characteristic transitions
were recorded fods-acrylamide and the relative intensities of

the responses determined according to the EC requirements (18).

The method presented here can be applied to basically all
foodstuffs known to contain traces of acrylamide. Typical SRM
chromatograms are depicted kigures 4 and 5 for incurred
soluble chocolate powder and coffee, respectively. Potential
application of the method was verified by supplementing
acrylamide (15@:g/kg) to roasted coffee, soluble coffee powder,
coffee surrogate, and chicory samples. First, the amount of

Table 2. Method Suitability for Coffee-, Chocolate-, and Chicory-based
Food Products

acrylamide level (xg/kg)

spiked at 150ug/kg
material incurred? expected® measured?
roasted coffee 163 313 287
soluble coffee powder 349 499 470
coffee surrogate 673 823 802
chicory 734 884 899

a2 Mean of two independent determinations. ® Mean incurred level + spiked level.

incurred acrylamide was measured in each sample. Then, thetreatment. Under these conditions, the LOD for cocoa was

expected concentratior-(incurred+ supplemented concentra-
tion) of the acrylamide-fortified samples was compared. The
data presented iffable 2 show that the modified extraction
procedure can be extended to various “difficult” foodstuffs.
Proficiency Tests. The method was further tested by
participating in three interlaboratory collaborative trials (i.e.,
FAPAS/CSL) @2), AFSSA/LERQAP 23), EC/IRMM (24). The
results are summarized ifable 3 and show that the method
compares well versus other methofgs € 2) for the quantitative
determination of acrylamide in coffee, cocoa, and soluble
chocolate powder. The FIRA proficiency test results are included
even though our laboratory at the time this trial was conducted

estimated at 30@g/kg, and hence acrylamide could not be
guantified in the sample. This same sample was reanalyzed with
the current method, obtaining 128:8/kg, and suggests a lack

of accuracy when compared to the interlaboratory mean at 215.2
ug/kg. However, the CV of the interlaboratory mean (34
laboratories participated in the trial) was high (214.9%) for cocoa
and cannot be used as a reference value for the incurred cocoa
mentioned above. Nonetheless, this highlights the importance
of developing and validating methods that are suitable for the
guantitative determination of acrylamide in complex food
matrixes.

Similar good performance was achieved in the FIRA and EC/

was employing a method that encompassed only a single ethylIRMM proficiency tests with foodstuffs such as crisp bread,

acetate extraction and without the preliminary dichloromethane

butter biscuit, and butter cookie. It should be pointed out that
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Table 3. Results of Acrylamide Measurements for Proficiency Tests

Delatour et al.

Table 5. Time-dependent Stability of Acrylamide in Various Foodstuffs

acrylamide level («g/kg)

test, number of laboratories (n) interlab. mean

and material (CVin %) measured z-score
FAPAS/CSL (n = 31)
coffee 312.0 (111) 312.0 0.00
AFSSA/LERQAP (n=7)
coffee 215.0 (22.6) 208 + 22 -0.50
cocoa 282.3 (40.4) 183 + 22 -1.29
soluble chocolate powder 31.25 (47.7) 26+ 18 -1.52
EC/RMM
crisp bread (n = 50) 56.9 (130) 47.0 -0.80
butter cookie (n = 59) 150.5 (66.0) 1445 -0.17
spiked bread extract (n = 60) 116.3 (58.6) 116.0 -0.04
FIRAP(n = 34)

cocoa 215.2 (215) <LOD
mashed potatoes 7286 (81.8) 8773 1.72
crisp bread 1 183.9 (242) 156.0 -0.74
crisp bread 2 181.8 (265) 152.0 -0.79
butter biscuit 531.8 (207) 469.0 -0.67

aMean + standard deviation (n = 3). ® Single ethyl acetate extraction without
preliminary dichloromethane-mediated cleanup. LOD in cocoa = 300 ug/kg.

Table 4. Time-Dependent Stability of Acrylamide («g/kg) in a Soluble
Chocolate Powder Extract at 93 ug/kg (mean of two independent
determinations)

storage temp initial 24 hours 48 hours 15 days 21 days
4degC 88.1 92.0 90.5 91.4 89.8
21degC 97.2 93.9 93.1 91.5 80.7

the result obtained with the acrylamide-spiked bread extract in
the EC/IRMM test is particularly informative of the performance

of the sample pretreatment procedure. Our measurement at 11@

ug/kg represents a deviation of 0.26% of the interlaboratory

interval acrylamide level (ug/kg)

material (months) initial second
breakfast cereal 12 238 238
soluble coffee powder 12 771 256
roasted barley 9 265 225
roasted coffee 7 203 147
dried chicory 5 214 174
roasted chicory 5 4015 3395
cocoa 3 180 177
chocolate with almond 2 94 73
soluble chocolate powder 1 54 41

The availability of validated robust and reliable methods to
determine acrylamide at low levels in foods are of paramount
importance, especially for accurate intake assessments. This is
one of the first methods published to date that can be applied
to all foodstuffs, addressing in particular “difficult” matrixes
such as cocoa and coffee. A publication related to the deter-
mination of acrylamide in coffee appeared while the manuscript
was under review (25). Our laboratory has conducted several
hundred analyses of acrylamide on such matrixes and can with
confidence propose this method as a reference method using
isotope dilution LC-MS/MS.

ABBREVIATIONS USED

AFSSA/LERQAP, Agence Fraatse de Sécurité Sanitaire
des Aliments/Laboratoire d’Etudes et de Recherche en'lHggie
et Qualité des Aliments; EC/IRMM, European Commission/
Institute for Reference Materials and Measurements; FAPAS/
CSL, Food Analysis Performance Assessment Scheme/Central
Science Laboratory; FIRA, Federal Institute for Risk Assessment
(Germany, BfR); JRC, Joint Research Center; LC-MS/MS,
jquid chromatography-tandem mass spectrometry; LOD, limit
of detection; LOQ, limit of quantification; SPE, solid-phase

mean, suggesting that no trend is generated throughout the€Xtraction; SRM, selected reaction monitoring.

sample extraction and cleanup.

Acrylamide Stability in Final Extracts. Information on the
stability of the analyte in the final extract is part of any method
validation study, as it gives information regarding the conditions
under which the extracts need to be kept until further analysis.
This is particularly important for acrylamide, which is sensitive
to pH, light, microorganisms, and co-extractivd). In this
study, acrylamide in the final extracts (stored in the dark) of
soluble chocolate powder appeared to be stable over a two-
week period (Table 4), with only a slight loss-7%) of the
analyte when the extracts were stored for 21 days &C2No
loss of acrylamide was observed in extracts kept refrigerated at
4 °C. However, significant change in the chromatographic
profile was evident after a 15-day storage period at either 4 or
21°C.

Acrylamide stability in food products. The stability of
acrylamide was determined in selected dry food products that
were reanalyzed a certain period after their initial analysis. All
samples were kept in the dark at room temperature and in tightly
closed containers. As shown Trable 5, acrylamide is stable
in certain foods (breakfast cereals) over prolonged storage
periods of up to 12 months. On the other hand, loss of
acrylamide was appreciable in coffee (roasted and soluble) and
chicory (dried and roasted) after-32 months storage. These
observations are important as they may provide an avenue for
mitigation studies (i.e., identify certain constituents in the food
matrixes that may potentially “inactivate” or eliminate acryl-
amide).
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