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Determination of Acrylamide in Foods by Gas
Chromatography-Mass Spectrometry
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Abstract A confirmatory method is presented for the determination of acrylamide in different
food products by gas chromatography-mass spectrometry GC-MS . The method is based on
the extraction of acrylamide with water and methanol and purification with Carrez [ zinc sul-
fate and Carrez [ potassium hexacyanoferrate solution followed by bromination onto the
acrylamide double bond. The derivative was extracted with ethyl acetate/hexane 4:1 v/v
and converted to the stable 2-bromopropenamide by dehydrobromination using 10% triethyl-
amine then analyzed by GC-MS employing " C,-acrylamide as internal standard. In-house vali-
dation data for flour and bread showed good accuracy and precision of the method. The recov-
eries of acrylamide in the French fries and bread were all in the range from 80% to 110% after
correction of analyte loss by the internal standard at three spike levels of 0.02 0.05 and 0.2
mg/kg and relative standard deviations RSDs no more than 12. 7%. The limits of detection
for flour and bread were estimated at 5 wg/kg.
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Biichi
GC-MS 1.4
2.00 £0.05 g 50
mL 0.1 mL8 mg/L  “C,-
30 mL 5 mL
Carrez | Carrez [l 2 mL 1
23- 2- min 10 min 2500 r/min 15 min
2
1 7.5 g KBr
pH 1~3
1.1 10 mL 4C 1h
1 mol/L
= 3% HBr =
40. 09
0.0% 50 mL 10 mL - 4:1
1 mol/L Carrez |
57. 6% Carrez Il
) 40 T 2 mL 1
28. 8%
i mL 0.45 pm
=98% CIL C,
0.1 mL GC-MS
1000 mg/L CIL
1.5 GC-MS
1.2
1.2.1 1.5.1
25 mg 0.01 HP-17ms 30 m x0.25 mm
mg 25 mL i.d. 0.25 pm 50 C
1.2.2 13C.‘- T 3 min 250 C 280
I mL “C,- C I pl
1 mL 1 mL/min
25 mL 40 mg/L 1.5.2
4 C 150 C 230 C
1.3 70 eV
Agilent 6890N GC-5973 Inert MS SIM m/z 106 108 133 136
El R-200 151 152 154 1
1
Table 1 The list of selected ions
Test Retention Selected Quantitative ion m/z Identification ion m/z
item time/min ions m/z and its ion formula and its ion formula
Acrylamide 7.47 106 133 151 151 C,H,*BINO ~ 106 C,H,Br *
133 C,H,BrO *
3 C,-Acrylamide 7.47 108 136 152 154 154 “C,H,*BrNO * 108 "C,H,Br *
136  "“C,H,BrO *
152 "“C;H,BINO ~

2

2.1

Carrez |

Carrez [l
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Fig.1 Extract ion chromatograms of a positive bread
sample after protein denaturalization
a. extract ion m/z 151 chromatogram of acrylamide
7.47 min  b. extract ion m/z 154 chromatogram of "’ C,-

acrylamide 7.47 min .
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Fig.2 Mass spectrum of the standard solution of
acrylamide 4.00 mg/L after bromination
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Table 2 Average recoveries and RSDs of acrylamide at
three spike levels in French fries and bread

samples n =7 x3

RSD

0.02 mg/kg

n=7x3

0.04

Sample Added/ Found/ Recovery/ RSD/
mg/kg mg/kg % %

French fries 0.02 0.0192 96.0 10.8

0.05 0. 0466 93.2 9.3

0.2 0.1795 89.8 12.7

Bread 0.02 0.0166 83.0 9.9

0.05 0.0530 106.0 6.1

0.2 0.1949 97.5 9.3

83.0% ~106.0%
12. 7%

Carrez

0.04 ~4.00 mg/L

5 ng/kg

83.0% ~106. 0%
2 3-
RSD

12. 7%
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