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Determination of acrylamide in Xinjiang specialty foods by solid phase extraction combined with
ultra-high performance liquid chromatography-tandem mass spectrometry
XU Man, WANG Yin, SONG Shaolong, HU Jun, WU De
(Karamay City Center for Disease Control and Prevention, Xinjiang Karamay 834000, China)

Abstract: Objective A method for determination of acrylamide in Xinjiang specialty foods (naan products, rice
dumplings, roasted buns and oil incense) by solid phase extraction combined with ultra-high performance liquid
chromatography-tandem mass spectrometry was established. Methods Using water-acetonitrile as the extraction solvent
and n-hexane as the degreasing solvent, the sample was extracted by vortex oscillation. After centrifugation, remove the
layer solution and purify it through MCX solid phase extraction column. The purified liquid was concentrated by nitrogen
blowing and measured after resolvation with pure water. Water-methanol was used as the mobile phase for gradient elution,
ACQUITY UPLC HSS T3 (100 mmx2. 1 mm, 1.8 wm) column separation, and tandem mass spectromelry isotope internal
standard method for qualitative quantification. Results The method has good linearity in the range of 1. 0-200 ng/mL (/=
0.999 5). Among the four foods, the standard recovery rate of the three concentration levels were 89.5%-99.4%, and the
relative standard deviation (n=6) were 1.8%-6.4%. Conclusion This method has low consumption of solvent
extraction, easy operation, good purification effect, accurate results, which is suitable for the determination of acrylamide
in Xinjiang specialty foods.

Key words: Solid phase extraction; ultra-high performance liquid chromatography-tandem mass pectrometry; Xinjiang

specialty foods; acrylamide
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1 #MR5A&®
1.1 #k
1.1 FES

1 30 03 JEAL T 30 43 A 15 Oy JECF 30 Oy
(W FA TG Gl AR R G RS A
Bl B IOE ) .
1.1.2 EBAUE 50

XEVO TQ-S i = %0 AH £ 1% 53 1 BT i A (W aters
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(100 mmx2. 1 mm, 1.8 wm) ; i sh 4 A: 4K ,B: H
P P - 0. 2 mL/min; #EAE .5 pL; AR 30 °C5 Uk
Jii #2 FF : 0~4. 5 min, 0% B~95% B;4.5~6 min, 95%
B;6~ 6.5 min,95%~0% B,6. 5~ 8. 5 min,0% B.

Jo i A% 1 - H W 25 R OE B TR (ESI+ ) s 2 R
Do W AR 2 (MRM) 5 B 4145 f e < 3. 0 KV B I X
T FE 2500 °C, B35 ) S0 2 1000 L/hs HEfL it 4
50 L/h, {6 G W BAR S S 5003 1.

F 1 HAMEEY I MS/MS S 5L

Table 1 ~MS/MS parameters of target compounds
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Quantitative ion pair chromatograms of AA with different pretreatment methods
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Table 2 Matrix effects of different pretreatment methods on AA
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Figure 2 Quantitative ion pair chromatograms of AA in different matrices based on n-hexane extraction times

BRFEM T AA BICREEIR IR 3,/ LA,
1E © e e A A€ IO Bk 1 BT il AR B T
AA B TSR FE MR AN K

LR B IE BT T R SR A IE O b AR
10, i A U SR T IE COBEAE I 2 1K

F3  IECKEAEBORET AA R S (n=3)
Table 3 Effect of the number of extractions of n-hexane on the

recovery rate of AA (n=3)

1552 o A [ Fofh 2% 7 A28, LA 100 pg/kg 7K
SFFEAT AR [ S5, FEH T 60 mg/3 mL, 200 mg/
6 mL % 500 mg/6 mL 3X 3 K MCX /IMEXTE T
T AR B K A0 1 BT AR ORI AA T R
Wi, UL 4. 45T, 200 mg/6 mL {1 AL R B
WAL T 60 mg/3 mL,{H 200 mg/6 mL 5 500 mg/6 mL
RO JE W] i 22 5. % B 500 mg/6 mL /M
ks i AR 200 mg/6 mL ) MCX H: .

.- R /%
T B 5 5 L ) A e ’

REBRIH £ T i I 1 T F4 MCXH:EHX AA MR A 0 (n=3)
0% 95.93.2 98.2£3.0  88.3x0.8 93.1+3.8 Table 4  Effect of MCX column capacity on AA recovery
1% 96.5:+0.9  99.7x2.5  93.1x1.1  96.4+1.1
2% 100.6£3.2  103.843.2  99.6+22  97.4x1.3 rate (n=3)

e K /%
2.2.3  MCXH: 259 i MCXAER R /me T WE AT
e \ N N 60 89.2¢12  86.7+2.1  92.0+1.8  90.60.8
7N 4 A — A 7% =

0 AH A B0/ A 2 B X R AOR L IRTHACR S 200 90.9+¢1.5 89.9+1.4  90.7+1.1  93.5:1.6

Kb P AR P 2 S PR A MCX A A 5 H S 500 91.9+1.1  93.4x1.6  90.3+1.3  89.5+1.4
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2.3 HEFEE
2.3.1 ZMHEXAR

B PC-AA W JE N 50 ng/m AA W E N 1.0~
200 ng/mL [ R GV bR IE TAE R IR 1. 2. 2 LA
Z AR UEREN SE , DL AA Y 5T B VR TN RS AL AR, AA
5 PC-AA GE it B ok e AR L A D Ak B L 1A
5 32 819 77 F£ A y=0. 921 602x-0. 033 544 6, # 5%
FH(r) R 0.999 5, Z5HLFRU AA TR B N
LR OC R R TR TR
2.3.2 K BRFNE R

U R = T N o 5o =T = T S
il PCy-AA AR ME W WK B %8 7 K B (Limit of
detection, LOD) #1 & = PR (Limit of quantitation
LOQ). #&M{5MEEL o 3 A1 10 B, 3FE LOD A1 LOQ,
SRS,

F5 A AHER P AA BRI E B

Table 5 Detection limits and quantitative limits of AA in

various samples

deviation, RSD) , K5 3 B MUEM 25 B W3 6, 4 25
B AA -2 1R R 89. 5%~99. 4% 2
6], RSD LI 7E 1. 8%~6. 4% Z [] i /& 40 BT 5K .
6 AHRE AN B 1SR AR X B 1 G5 22 (n=6)
Table 6 The results of the recovery rate and relative standard

deviation of AA in various samples (n=6)

FEG bRt/ (png/kg) R /%  FIRE/%  RSD/%
20 94.8~100.7 97.9 2.6
T 50 89.9~97.1 93.6 2.7
100 95.2~100.9 98.4 2.2
10 85.9~93.4 89.5 3.0
)5 L1 40 92.9~100.3 96.5 2.7
80 92.2~104.8 95.9 5.1
50 93.3~101.1 96.7 3.2
¥ 200 89.8~96.3 93.8 3.0
400 89.0~95.9 92.8 2.8
10 88.2~92.9 91.4 1.9
bk 20 99.1~101.3 99.4 1.8
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¢4 0.071 18.0 0.05 0.16
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Table 7 AA content in different foods
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ail 105 100 3.5~353.0 67.9 39.8 — —

T : P<0.001, 78 /7 1E i # 22 57 P<0.05 , FRATTE 2 57
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