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Determination of three methylimidazole compounds in food flavors by

solid phase extraction coupled with ultra-performance

liquid chromatography-mass spectrometry
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Abstract: Objective: This study aimed to establish a method for
quick determination of 3 kinds ofmethylimidazole compounds in
food flavor. Methods: The food flavor was extracted with 5% tri-
chloroacetic acid solution and purified with PCX mixed cationic
solid phase extraction column. Finally, the qualitative and quanti-
tative analysis was carried out by ultra- performance liquid chro-
matography-mass spectrometry ( UPLC-MS/MS) and internal

standard method. Results: The linear relationship between the
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three methyl imidazole compounds was good in the range of 5.0~
400.0 ng/mL, with correlation coefficient R?==0.997. The limits
of detection were 0.030~0.450 pg/kg and the limits of quantifi-
cation (LOQ) were 0.10~1.50 pg/kg. The recoveries of three
methylimidazole ranged from 82.8% to 111.7%, and the relative
standard deviations (RSDS) ranged from 1.3% to 9.3%. Conclu-
sion: The method is simple, efficient and accurate, and can be
used for the quantitative determination of 1-methylimidazole, 2-
methylimidazole, 4-methylimidazole in food flavor.

Keywords: solid phase extraction; ultra performance liquid chro-
matography-tandem mass spectrometry; methylimidazole com-

pounds; food flavor
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Table 1 Mass spectrum parameters of methylimidazole compounds

(=L’ BEB T (m /) FETGn/2) Tilf 18 BE H: /e V RF-lens
1- FF R DK e 83.01 55.97*, 67.97 17.05, 26.74 58
2-F B R 83.022 55.97%, 67.97 18.61, 30.44 60
4 FH 35 R s 83.022 55.97 %, 42.042 5.25, 17.55 59
1-F SEpk e -De 89.05 61.071*, 71.042  18.40, 27.91 59
2-F J& Wk -D6 88.1 61.042* , 44.042  21.64, 20.63 61
4-H BE B mk-D6 88.1 60.071% , 44.97 18.65, 28.80 60
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Figure 1

standard mixed standard solutions
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Figure 2 Effects of different extractants on the recovery

of methylimidazole
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Figure 3  Effects of different solid phase extraction col-

umns on the recovery of methylimidazole
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HBR RIS R R LR 7 T GB 5009, 282—2020, 3 FlH
Fkme gy i AR R By TR R L 7E W) — B R
W 7 35 A 25 S, DRI O o R R e KRS ]
2.6 ERMENMBEE

B3R 3 LA, 4 TR M AL & W AR A 5.0 pg/kg
M, [ U #R7E 82.8% ~ 111.7% , # % b5 #E 1 22 RSD K
1.2%~6.6 %5 24 W B0k sk {5 W1 b & 2 10.0 pg/kg
i, [ AE 85.5% ~105.2% ,RSD K 1.3% ~9.3% ;4
FASL R e fb & 0 AR & N 50.0 pe/ke B, [ 3R 78
88.0%~107.4%,RSD N 1.7% ~9.1% ., AN N #x
Y InAT 1 4 08 T bR R RURE 9% B BT L AR A GB/ T

FR
LOD and LOQ of methylimidazole compounds

k&Y bt ith 2 7 R? KR/ (g s kg™ D EHR/(ng s kg™
1-FI3EBRme  Y=0.139 447X 0.999 8 0.088 0.29
2-HBEDRME Y =0.046 812X 0.997 8 0.450 1.50
4-FJEBRIE Y =0.026 246 9X 0.998 6 0.030 0.10
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Table 3 Recovery and precision of methylimidazole compounds %
— o fndrfE 5.0 pe/ke fidr i 10.0 pg/kg fntRE: 50.0 pg/kg
[n] i =% RSD [m] i 3= RSD [nl i 3= RSD
1-H 5 ke 111.7 1.4 105.2 1.3 107.4 1.7
VR A B T 2- PP ke s 103.4 1.2 99.4 1.5 105.8 3.9
4P DR g 103.5 1.7 101.2 1.7 105.8 2.9
1- P 3 ik e 95.0 5.3 94.2 4.4 98.9 2.6
N ERIE T 2-F FEpkm 97.1 6.6 96.7 5.8 98.1 3.7
4-F Lk g 97.2 4.9 89.0 3.4 106.7 1.6
1-H 5 ke 82.8 4.1 92.3 5.5 88.0 6.4
[l A B T 2- T e Ik s 92.3 5.5 85.5 9.3 98.1 6.7
A4-FR B DR g 97.2 4.9 89.0 3.4 98.4 9.1
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Table 4 Contents of 3 methymidazole compounds in food flavors sold in market rg/kg
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