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Abstract: In order to simultaneously detect and quantify the residues of seven benzimidazole and two nitroimidazole drugs in multiple
matrices, a method for the simultaneous detection of triclabendazole ketone, mebendazole, hydroxymebendazole, amino mebendazole,
fenbendazole, oxfendazole, oxfendazole sulfone, ronidazole and tinidazole residues in animal-derived foods was established by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Samples were pretreated with hydroxylamine hydrochloride
solution to protect triclabendazolone, then extracted with acidic acetonitrile, purified on a PRIME HLB solid phase extraction column, separated
on a Cyg Core shell column with gradient elution using methanol-0.1% formic acid in water as mobile phase. lonization was performed in
electrospray positive ion mode, detection was carried out in selected reaction monitoring mode (Selected Reaction Monitoring, SRM), and
quantification was achieved by isotope internal standard method. The seven benzimidazoles showed good linearity in the range of
10~400 ng mL™* (coefficient of determination R%-0.99), with a limit of detection (LOD) of 3 pg-kg™ and a limit of quantification (LOQ) of
10 pgkg?; the two nitroimidazoles showed good linearity in the range of 1~40 ng mL™ (R*>0.99), with a limit of detection (LOD) of
0.3 pug-kg™ and a limit of quantification (LOQ) of 1.0 ug-kg™. Spiked recovery tests were conducted in pork, fish, egg, milk and honey at three
levels (1LOQ. 2LOQ and 10LOQ). The average recoveries ranged from 71.3% to 106.4%, with relative standard deviations (RSDs) of
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0.6%~9.2%. This method features simple operation, high sensitivity and a wide matrix coverage range. It enables the simultaneous detection of
residues of multiple benzimidazoles and nitroimidazoles in animal-derived foods, meets the stringent international residue limits, and provides
reliable technical support for the food safety supervision of import and export commodities.
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Table 3 Retention times, ion pairs, and collision energy parameters of target compounds
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77.2 50
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160.0* 50
FIL T Reged 435 298.0
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Fig.1 Chemical structures of 9 target substances
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Fig.2 Chromatograms of triclabendazolone in positive ion mode (a) and negative ion mode (b)
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e 97.8 99.2 98.4 99.0
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Fig.3 Chromatograms of triclabendazolone using different reconstitution solvents
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Fig.4 Optimized chromatograms of each compound
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K P AREE o BEATERIE [TV 4047, 3 AE M B S/N>3 St EARHETA VI3 FEE A Hi FR (Limit of Detection, LOD),
PUEMELL SN>10 X RARER R E e &R (Limit of Quantification, LQD), ##EH LK 5.

GERRW: T FIRIERME A YITE 10~400 ng mL™ R EIKETE N ZAE AT, 2 FlRsIEmkmE L ST
1~40 ng mL™ JREIR BTG IRI N 26t AT, v R%L R>0.99.
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Table 5 Linear equations, correlation coefficients, and limits of quantification (LOQs) of each compound

b AARR EEEE AN REAHRE EMEE/(ngmLY) R BRIy kg ARy kg
ZRFIAEE] FReke-D3 y=-0.00524054+0.00149576x  0.9974 10~400 10 3.0
b F 3Reoked-D3 y=0.053 285 5+0.065 619 3x 0.999 2 10~400 10 3.0
BT Roked 2 F R4 D3  y=-0.038 287 1+0.012 673 3x 0.9990 10~400 10 3.0
AT Rokod 2R FRekeED3 y=0.017 863 7+0.013 153x 0.996 7 10~400 10 30
LS o SR ikwk-D3 y=-1.557 79+0.456 796x 0.996 5 10~400 10 30
Rk e ik e-D3 y=0.296 147+0.369 262x 0.9990 10~400 10 30
RoRaked sl ZFRiA4-D3 y=-0.612 177+0.090 507 4x 0.9980 10~400 10 30
Vet % Alike-D3 y=-0.013 451 3+0.261 413x 0.999 7 1~40 1.0 03
Al % Alike-D3 y=-0.081 617 1+0.329 007x 0.997 6 1~40 1.0 03

o0}
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Table 6 Recoveries and precisions of each compound in different matrices (RSD, n=6)

ot A F e R Y% RSD/%
ugkg®)  #HR i iy B g R i 2y s 3
. 10 80.9 794 774 859 82.1 38 6.0 72 31 58
;i; 20 952 88.0 100.1 920 934 6.0 43 58 38 33
100 98.7 86.3 921 101.9 975 58 48 32 50 58
10 815 101.9 81.8 86.9 86.2 23 06 25 24 29
B Rk 20 921 90.2 1013 935 92.7 24 29 15 29 25
100 105.7 784 94.6 936 103.7 17 23 18 19 30
. 10 105.4 106.4 758 915 1025 19 16 17 26 24
ﬁgqﬂ 20 89.7 105.2 90.2 749 847 13 40 14 35 20
okt 100 103.2 105.4 941 82.0 919 21 15 43 28 28
L 10 713 718 874 70.0 915 35 20 28 55 39
fki BF 20 80.7 86.3 103.0 825 95.1 27 47 07 24 19
okt 100 929 918 914 %.1 2.8 16 36 22 17 19
10 985 775 79.7 88.0 85.8 20 13 15 73 55
pS i) 20 91.8 731 85.3 714 86.2 24 25 16 21 49
100 99.2 748 803 932 736 33 32 18 28 64
10 106.0 104.7 80.4 106.2 984 35 30 54 21 41
LRk 20 770 89.7 75.8 721 88.0 41 42 43 30 69
100 86.0 949 85.8 795 954 75 27 25 28 48
Py 10 937 24.9 84.1 813 87.1 6.0 71 70 58 69
i 20 955 976 955 84.1 85.1 37 38 72 37 92
100 100.2 985 885 86.9 82.0 48 58 30 52 6.8
1 99.1 945 935 1015 99.0 39 69 49 45 78
B RH A 2 90.0 9226 86.2 9838 99.0 24 40 42 42 41
10 90.4 9226 76.8 105.4 725 6.4 65 6.6 43 34
1 936 99.2 102.3 937 93 55 59 28 41 73
A Al 2 106.3 2.8 90.2 99.0 88.2 53 56 78 51 69
10 99.7 773 89.2 102.6 80.6 5.7 34 45 45 77
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Table 7 The specific detection details of non-compliant samples

5 sk AR B il (ug kgt FIRATA A
1 ABEA = ARk 217 GB 31650-2019 250 pg-kgt
2 K LT U 11.30 GB 31650-2019 2R
3 Bk BN IA 1.25 Rk RATER A% 250 5 2R
4 whE Hemtek 123 RALRKIAES 2505 HA

3 Zhip
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