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Determination of 11 Kinds of residues of benzimidazole drugs in freshwater
fish and shrimp by ultra performance liquid chromatography-tandem
mass spectrometry

LI Yun-Xuan, WANG Lu-Lu, CHEN Ying, SHI Yuan-Xu, ZHANG Shui-F eng*

(Zhejiang Fangyuan Test Group Co., Ltd., Hangzhou 310018, China)

ABSTRACT: Objective To establish a method for the determination of 11 kinds of residues of benzimidazole
drugs in freshwater fish and shrimp by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The samples were first extracted by acetonitrile twice, purified by mixed strong
cationic solid phase extraction column, then separated by Waters C;g column, detected by UPLC-MS/MS, and the
internal standard method was adopted for quantitative analysis. Results The 11 kinds of benzimidazole drugs showed

good linear relationships at 1.0-50.0 pg/L, with correlation coefficients (r?) greater than 0.99. The ranges of spiked
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recovery rates for 3 concentrations of blank fish samples were between 78.4% and 104.3%, and the relative standard

deviations of the recovery rates for 3 concentrations were between 2.0% and 8.8%; the recovery rates of 3 concentrations

of shrimp meat blank samples ranged from 73.3% to 107.5%, with relative standard deviations between 1.5% and 8.7%.

The limit of detection of the method in this study was 0.5 pg/kg, and the limit of quantification of the method was 2.0

ug/kg. Conclusion The method has good purification effect, stable reproducibility and recovery, and is suitable for the

determination of 11 kinds of benzimidazole residues in freshwater fish and shrimp.

KEY WORDS: freshwater fish; freshwater shrimp; benzimidazole drugs; ultra performance liquid chromatography-

tandem mass spectrometry
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Table 1 Mass spectrometric parameters for detection of 11 kinds of benzimidazole drugs
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Standard chromatograms of 11 kinds of benzimidazole drugs
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Fig.2 Standard chromatograms of internal standards for 6 kinds of benzimidazole drugs
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Fig.3 Effects of extractant type on the recoveries of benzimidazole
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Table 2 Linear equations, limits of detection and limits of quantification of 11 kinds of benzimidazole drugs

sy’ ey LAEVEIE/(ug/L) PP () K BR/(ng/kg) PR/ (ng/kg)
] 4 K e Y=1.2464X-0.08253 1.0~50.0 0.999 0.5 2.0
] 2 K T R Y=0.12312%-0.01781 1.0~50.0 0.999 0.5 2.0
] 24 35 T I R, Y=0.07630X+0.00372 1.0~50.0 0.998 0.5 2.0
[ T 1 -2 - TR Y=0.19768%X-0.02427 1.0~50.0 0.999 0.5 2.0
FH 2 B e Y=1.35727%X-0.17614 1.0~50.0 0.997 0.5 2.0
F2 Ik FR 2R s Y=1.18035%-0.33278 1.0~50.0 0.999 0.5 2.0
S F 2R ks Y=1.12551%-0.17013 1.0~50.0 0.999 0.5 2.0
WE R T T Y=18.09410X-5.11427 1.0~50.0 0.999 0.5 2.0
A ST Y=1.37865X-0.23542 1.0~50.0 0.998 0.5 2.0
LIpAS N Y=4.97558%-0.60099 1.0~50.0 0.999 0.5 2.0
JEFEARIR Y=0.15260%+0.01531 1.0~50.0 0.996 0.5 2.0
F3 11 MR FHRRME 224 A B U R F0 15 F B (n=6)
Table 3 Recovery rates and precisions of 11 kinds of benzimidazole drugs (n=6)
&Y bR /(ng/kg)  BIBCR(EAR) Y% AHXT BRI 22 (FL R )/ % EESCISTA AHXSS 3 v A 2 (UF)/%

AT 4 K e 0.5,2.0,20.0 92.0, 89.3, 103.2 44,32,2.8 88.4,98.6,95.3 5.6,3.2,4.7
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