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Determination of Six Quaternary Ammonium Disinfectant Residues in Food for Special Medical Purposes by

Ultra-High Performance Liquid Chromatography-Tandem Mass Spectrometry
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(Hebei Food Safety Key Laboratory, Key Laboratory of Special Food Supervision Technology for State Market Regulation, Hebei Engineering
Research Center for Special Food Safety and Health, Hebei Food Inspection and Research Institute, Shijiazhuang 050227, China)

Abstract: An ultra-high performance liquid chromatography tandem triple quadrupole mass spectrometry (UPLC-MS/MS)
method was established for the determination of six quaternary ammonium disinfectant residues in milk-containing food for
special medical purposes. The sample was extracted with 80% acetonitrile in water and the extract was separated on a RRHD
Eclipse Plus C ¢ column, detected in the positive ion mode using an electrospray ionization source with multiple reaction
monitoring (MRM), and quantified by matrix-matched standard calibration. The calibration curves for the six quaternary
ammonium disinfectants was linear in the concentration range of 0.1-5.0 ng/mL with correlation coefficient higher than
0.996 0. The limit of detection (LOD) was 0.5 ng/kg and the limit of quantification (LOQ) was 1 pg/kg. The recoveries were
72.8%-102.3% for spiked solid matrix samples, and 71.8%—100.8% for spiked liquid matrix samples with relative standard
deviations (RSDs) in the range of 0.25%-3.88% and 0.19%-2.51%, respectively. The proposed method is simple, efficient,
rapid, sensitive, and suitable for the qualitative and quantitative analysis of quaternary ammonium disinfectant residues in
food for special medical purposes.
Keywords: food for special medical purposes; disinfectants; quaternary ammonium; ultra-high performance liquid
chromatography-tandem triple quadrupole mass spectrometry
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Table1 = MRM parameters for six quaternary ammonium disinfectants
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Co AL M+H" 50 3324 24020910¢ 30060 80
Coe AL Ak M+H] 50 3603 2683/91.0%  30/65 71
FoREC RS M 50 083 601572 33 80
CRECHEINE  MH 50 3265 1863%57.2 3955 100
T HRmE M+H]" 50 224 142241002 3243 60
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Table2 Linear equations, LODs and LOQs of six disinfectants
ket Gl ing,ﬁ’ RK mfﬁ e

Co AL A% y=46208.9x+264995  0.1~50 099958 05 1

Co L y=41 16740255474 0.1~50 099963 05 1

Co R HLAE =35 6348296787 0.1~50 0999 14 05 1

FoRE SRR =13055.60F122565  0.1~50  0.99886 05 1

TR TSR y=14667.60H10968.0  01~50  0.99843 05 1

WTHBRES  y=08047.90F104622  0.1~50 099609 05 1
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Fig.1 MRM ion chromatograms of six disinfectants (1 ng/mL)
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Table 3  Recoveries and RSDs of six disinfectants from
spiked samples (n = 6)
ot I NN W
(nglkg)  fkRECE%  RSDI%  MIFREICE/%  RSDI%
1 86.3 3.15 873 175
Co- AL 3 102.1 173 99.5 0.97
10 96.2 091 98.1 0.89
1 82.3 130 86.0 1.06
C AL 3 99.0 0.52 97.0 0.5
10 91.5 037 95.5 043
1 952 1.61 94.7 115
Cye AL 3 102.3 0.81 100.1 0.58
10 95.4 033 96.3 0.29
- 1 747 3.88 73.1 251
= ;‘ﬁ :

— BRI 3 101.6 092 100.8 0.85
10 98.6 025 98.5 0.20
. 1 7.8 3.59 718 1.98
— kL 3 96.7 1.09 97.0 0.69
10 96.4 027 984 0.19
1 815 153 83.1 1.10
WY T BT 3 93.4 0.64 95.1 0.65
10 98.8 040 98.5 043
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