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Determination of acrylamide in fried foods by high performance

liquid chromatography based on QUEChERS
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Abstract: Objective: This study aimed to popularize the detection
capability of acrylamide in fried foods and optimize the pre-
treatment process and the reliance on expensive instruments.
Methods: The acrylamide in fried foods were extracted by
methanol as extraction solvent and used Cig and Z-Sep™ as clean
up materials. Then separated it with Cig liquid chromatography
column by using water as mobile phase for isocratic elution and
detected at wavelength 197 nm. Results: This method showed a
good linearity (R?>>0.999) of acrylamide in the range of 0.1~
2.0 mg/L and the limits of detection was 0.007 mg/kg. Six
parallel replicate determinations of the quality control material
showed the relative standard deviation (RSD) was 0.66%. The

recoveries obtained at three concentration levels 0.2, 0.5, and
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1.0 mg/L were between 91.5% ~94.4% and RSDs ranged from
0.62% to 1.88%. The intra-day precision was 1.00% and the
inter-day precision was 0. 14%. Conclusion: Compared with
traditional methods, this method had both simple operation steps
{for pretreatment and low cost requirement of instruments, which
could meet the daily screening and monitoring work for
acrylamide detection in fried foods. The established method was
successfully applied to the analysis of acrylamide content in some
traditional fried snacks.
Keywords: QuUEChERS; high performance liquid chromatography
(HPLC); fried food; acrylamide; Z-Sep”
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Table 1 Coded levels and corresponding actual levels of
independent variables used for Plackett-

Burman design

KF- A PSA K /mg B Z-Sep” HlHt/mg C Cis i#/mg

—1 0 0 0

1 200 150 200

&R 2 Plackett-Burman iXIiZi 5K & R

Table 2 Plackett-Burman design and results

g5 A B C ul e 5/ %
1 -1 1 1 93.5
2 1 —1 1 70.1
3 —1 —1 —1 51.7
4 -1 1 1 94.7
5 1 1 1 81.2
6 -1 —1 —1 52.0
7 1 —1 1 68.3
8 —1 1 —1 88.2
9 1 —1 -1 45.1
10 1 1 —1 72.1
11 1 1 -1 68.9
12 —1 —1 1 91.4
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Figure 1 Standardized main effect Pareto chart for the

Plackett-Burman design
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Table 3 Coded levels and corresponding actual levels of

independent variables used for orthogonal

experimental design

K- APEEER B Z-Sep” Mlik/mg C Cis itk /mg
—2 / / 0
—1 PR 75 50

0 F / 100

1 Y& 150 150

2 / / 200
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Table 4  Orthogonal experimental design and results
R A B C HER /%
1 —1 —1 —2 46.4
2 —1 —1 —1 25.4
3 —1 —1 0 37.9
4 —1 —1 1 15.3
5 —1 —1 2 42.9
6 —1 1 —1 57.4
7 —1 1 0 20.3
8 —1 1 1 31.0
9 —1 1 2 3.0
10 0 —1 —2 44.3
11 0 —1 —1 52.0
12 0 —1 0 47.0
13 0 —1 1 7.5
14 0 —1 2 2.2
15 0 1 —2 34.2
16 0 1 0 25.4
17 0 1 1 17.9
18 0 1 2 2.5
19 1 —1 0 42.4
20 1 —1 1 11.4
21 1 —1 2 22.5
22 1 1 —2 53.6
23 1 1 —1 67.2
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Figure 2 Analysis of variance diagram of accuracy with extraction solvent, Ci3 dosage and Z-Sep™ dosage
< y y
: 2 2
30 = g g
i’ E ; 3 30 E‘ E: 30 , ’\E‘

20 S 20 = 20 o=
mE 2 mE E wf IS
EHE 10 2 HE 10 IS 7 10 AEENIES

g £ (Rl £ Ik
= 0 E oo N\ E oo U ||
-10 I I I I I -10 I I I I I ) -10 I I I 7\\\\”‘\7 ]
0 1 2 3‘ 4 5 0 1 2 3‘ 4 5 0 1 2 3‘ 4 5
s ] | i 1]
Time/min Time/min Time/min
(a)30:70 ~ (b)20:80 (c¢) 10:90
- <
E o=
] £
= 30 = = 30 r\ ‘\ =
ERN < E 20 \ 'E
B E 10 @ EZ oo R }\g
z 0 1\ z 0 - BN RS
—-10 1 1 1 1 1 -10 1 1 1 1 1
o 1 2 3 4 5 0 1 2 3 4 5
iy} i 1]
Time/min Time/min
(d)5:95 (e)2:98
B3 RERZAE Tk EiER
Figure 3 High performance liquid chromatogram of acrylamide in different mobile phase ratio
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Figure 4 High performance liquid chromatogram of
acrylamide in fried shredded taro by

QuEChERS extraction
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Figure 5 Absorption spectrogram of acrylamide
between 190~300 nm
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Table 5 Recoveries and relative standard deviations

of acrylamide (n=3)

A AE/ b/ W51/ Il i RSD/
(mg+L™) (mg+L7YH (mgeL7YH E/% %
0.395 0.2 0.582 93.3 1.39
0.395 0.5 0.853 91.5 1.88
0.395 1.0 1.339 94.4 0.62
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Table 6 Content of acrylamide in different fried foods
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