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Determination of diclazuril, toltrazuril and their metabolites in eggs by high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of diclazuril, toltrazuril and their metabolites
in eggs by high performance liquid chromatography-tandem mass spectrometry. Methods The samples were
extracted by 0.1% formic acid acetonitrile solution and the extraction solution was purified using 50 mg primary
secondary amine (PSA) powder, 50 mg C;g powder, and 150 mg anhydrous magnesium sulfate. Then gradient eluted
with 5 mmoL/L ammonium acetate-acetonitrile as mobile phase, and scanned by electrospray negative ion mode.
Multiple reaction monitoring (MRM) was used for qualitative analysis and internal standard method for quantitative

analysis. Results Diclazuril, tuoquzhuli and their metabolites had a good linear relationship within the range of
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2-50 ng/mL, and the correlation coefficients were greater than 0.99. The limits of detection and quantitation were

0.2-3.0 pg/kg and 0.3-6.0 pg/kg, respectively. The recoveries ranged from 80.4% to 117.9% and the relative standard

deviations were 1.0% to 4.8%. The method was used to detect 20 batches of egg samples in the market, diclazuril and

toltrazuril and their metabolites were not detected in the samples. At the same time, quality control samples were

taken, and the recovery rates and other indicators met the analysis requirements. Conclusion This method has the

advantages of being fast, selective and reproducible. Meanwhile, the detection cost is reduced, and mass operation

can be easy achieved. These results provide scientific basis for detection and risk assessment of coccidiostats

residues.

KEY WORDS: QuEChERs; high performance liquid chromatography-tandem mass spectrometry; eggs; diclazuril;

toltrazuril
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Fig.1 Chemical structures of triazine coccidiostats
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Table 1 Gradient elution program

[} [6] /min Al% B/%
0 95.0 5.0
1 95.0 5.0
2 5.0 95.0
5 5.0 95.0
6 95.0 5.0
8 95.0 5.0
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Table 2 Mass spectrum parameters of target compound

(la=y /B0 REMEE T X (mV2) E B T (mVz) LS ATENEAY Tl g /e V
Z M BRF TR 01T 440.1>371.1 0 2
440.1>383.1 -80 -12
Z M BRAR 456.0>456.0 456.0>456.0 -80 -10
404.9>334.0 80 220
HhvE BR A 404.95335.0 404.9>334.0 I 0
Z A 424.0>424.0 424.0>424.0 -80 -10
Z B F-d; 427.0>427.0 427.0>427.0 -80 -12
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Fig.2 Extract ion chromatograms
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Fig.3 Effects of extract solvent on the recoveries of triazine
coccidiostats (n=3)
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Fig.4 Effects of QUuEChERS fillers on the recoveries of triazine coccidiostats (n=3)
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Table 3 Linear equations, correlation coefficients (r?), linear ranges, limits of detection and limits of quantitation of 4 kinds of
triazine coccidiostats

e =N
Tt s et Iy HERM)  AHEH/gmL) KB (ieke) ;(t%lfﬁ)
pg/ke
Z BRI AR Y=0.02025X+3.48083¢ " 0.99667 2~50 0.2 0.6
ZZ BRI Y=1.25791X+0.01161 0.99894 2~50 2.0 6.0
Bk A Y=0.17244X+1.07281¢™* 0.99862 2~50 0.2 0.3
Z M ERA Y=0.99339X+0.00791 0.99899 2~50 3.0 6.0
F 4 AMHZBREIEMBKRAYH E R ME IR ERE
Table 4 Recoveries and relative standard deviations of 4 kinds of triazine coccidiostats
Fo 5t MR T HixFprfe e
/(ug/kg) 1 2 3 4 5 T 2/% 1%
15 102.1 105.6 105.7 103.6 98.6 2.8 98.6~105.7
ZZ 111 35K I AR 30 107.8 107.4 102.7 105.9 108.9 23 102.7~108.9
60 104.8 117.9 116.4 114.1 117.3 4.7 104.8~117.9
15 87.3 97.6 96.0 98.9 93.6 4.8 87.3~98.9
72 BRI 30 98.9 98.7 96.3 94.4 95.8 2.0 94.4~98.9
60 99.3 98.6 97.8 95.5 95.2 1.9 95.2~99.3
15 83.2 80.4 84.7 81.9 80.6 22 80.4~84.7
i IR A 30 84.0 81.9 83.8 81.4 83.2 1.4 81.4~84.0
60 80.5 85.6 87.5 82.9 83.0 3.2 80.5~87.5
15 98.9 92.8 96.3 101.5 100.5 3.6 92.8~101.5
Z BRI 30 100.9 101.9 99.7 98.2 100.2 1.4 98.2~101.9
60 101.6 104.3 102.3 102.5 102.1 1.0 101.6~104.3
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