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Detection of 4-methylimidazole in beer by solid-phase extraction coupled with ultra
high performance liquid chromatography-tandem mass spectrometry
LI Jian-ping, QU Zhi-hua, WANG Chen, MA Yong-min
(The Physical and Chemical Laboratory of the Department of Health Detection

in Tianjin Centers for Disease Control and Prevention, Tianjin 300011, China)

Abstract; Objective To establish a method for the detection of 4-methylimidazole in beer by solid-phase extraction
(SPE) coupled with ultra high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods
Samples were extracted by water and purified by Agala PCX solid phase extraction column, then the sample was
separated in a Waters ACQUITY BEH C,; column (100 mm x2.1 mm, 1.7 wm). The 4-methylimidazole was determined
by UPLC-MS/MS in the multiple-reaction monitoring ( MRM ) mode and quantified by internal standard. Results The
calibration curve had a good linearity in the range of 1. 0-200 wg/L with correlation coefficient of 0. 999 3. The detection
limit was 6 wg/kg. The average recoveries at three spiked levels were in the range of 88.2% -89. 6% , and the relative
standard derivation was below 5% . Conclusion The method is simple, rapid, sensitive and accurate, which could be
used for the detection of 4-methylimidazole in beer.
Key words: Beer; 4-methylimidazole; solid-phase extraction; ultra high performance liquid chromatography-tandem

mass spectrometry; food contaminant; risk monitoring; detection
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Table 1 ~ Gradient elution program
Bf [ /min  Ji 3/ (ml/min) MBI A/ % B B/ %
0 0.25 95 5
0.50 0.25 95 5
1.50 0.25 60 40
1.51 0.25 10 90
2.00 0.25 10 90
2.01 0.25 95 5
3.00 0.25 95 5

Jo i A B TR TS B R (EST+ ) 5
i 72 Z RN I (MRM) . B4 E 0.5 kV,
BT URIREE 150 °C, B s ISR B 450 °C, i 711 <
Wit 700 L/h, HAL S B3 2,
#£2 4-MEI iS5
Table 2 MS parameters for 4-MEI

k& BET/(m/z)  TET/(n/z)  BifERER/ eV HEALHE/V
4-MEI 82.97 56.23",28.08 13,15 33
4-MEL-D 88. 04 61.08 15 33
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Table 3 Recoveries and precisions of different SPE columns

I A A6 U -2 i R RSD
MCX 43.0 4.54
PCX 77. 4 2.27
HCX 56.5 14.6
CX 73.5 4.88
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P&, HSS T, # I 4-MEI {£ B &, RE w5, 5
TE 52 Br BRI G2 R A TR RE R BT T . R
ACQUITY UPLC® BEH Cy, (2.1 mm x 100 mm,
L7 wm) 35, AT BEAR O L S 30 1 H bp i 5
TIH B, WK 1,
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Figure 1 Chromatogram of beer
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Figure 2 Chromatogram of 4-MEI
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Table 4 Recoveries and precisions of determination

B Tz e I E fH ] i 5 RSD
/(mg/kg) /(mg/kg) /(mg/kg) /% /%
0.1 0. 148 88.2 0.42
0.059 8 0.5 0.508 89.6 2.44
2.0 1.85 89.5 1. 64
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Abstract; Objective

An ultra-high performance liquid chromatography-tandem mass spectrometry method was developed
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