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Determination of Triclabendazole and Its Metabolites Residues in Milk by

Ultra Performance Liquid Chromatography—-Tandem Mass Spectrometry

LI Xiao—qiao,OU YANG Wu-li, WU Xuan, WANG Yong—hong

( Chongqing Animal Disease Control Center ,Chongqing 401120, China)

Abstract: An ultra performance liquid chromatography—tandem mass spectrometry ( UPLC—MS/MS) method was
established for the determining of triclabendazole (TCB) and its metabolite ketotriclabendazole (KTO—-TCB) in
milk. The sample was extracted by ethyl acetate and purified by hexane ,and then separated by a C18 column with
gradient elution solvent of 5 mmol/L. ammonium acetate and acetonitrile. The electrospray was operated in the
negative ionization mode, TCB and KTO-TCB were identified under selected reaction monitoring ( SRM). The
method was quantified by external standard method.The results showed good linearity of TCB and KTO-TCB in the
range of 5~500 pg/L with correlation coefficients(r*) above 0.99,The limit of detection was 1 wg/kg,and the
limit of quantification was 2 wg/kg. The average recoveries of TCB and KTO-TCB at 2~ 10 pg/kg were 72.3% ~
110% ,and the relative standard deviations of intra—and inter—batch were both less than 13.5%.The method is
simple , rapid, sensitive and accurate.
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Tab 1 Confirmation and quantification ions, Tube lens voltage and cllision energy

of Triclabendazole and Ketotriclabendazole

Tube lens voltage/V Collision energy/eV

Drug Confirmation ions( m/z)
326.6>181.8 "
Ketotriclabendazole ( = K MAH )
328.7>181.9

356.7>341.8*
Triclabendazole ( =8 A% kM )
358.6>343.7

-69 29
=77 27
-82 27
=82 27

quantification ions

Ketotriclabendazole

ﬂ}.ﬂﬂ

310 315 320 335 330 335

311,20
.f 318.74

240 345 350
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305
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Ay = 1264.63+620.622C A R EL r=0.9938,

Triclabendazaole

38803
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355 300 385 370 3r5 380 335 300 395 400
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the Q1 Mass Spectrometry of Triclabendazole and Ketotriclabendazole in negative ion mode
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F2 Y= SIRBAMERN = SRR [ 2N TG 45 5] (n=>5)

Tab 2 Spiked recoveries and RSD of Triclabendazole and Ketotriclabendazole in milk (n=5)

Drug Spiked w/ (g - kg™') Average Recovery R/% Intra-RSD Sr/ % Inter—RSD Sr/ %
2 110.0,105.3,99.5 13.5 9.7,10.3,11.8
Triclabendazole
EGANNYN 5 72.3,78.5,88.2 10.2 7.6,8.4,5.1
(AR )
10 77.9,82.5,85.6 9.4 8.4,43,7.5
2 105.6,98.2,102.3 11.3 8.8,9.9,11.2
Ketotriclabendazole
AR 5 86.5,89.1,87.3 8.5 6.2,8.5,7.0
(=R )
10 97.6,89.5,90.6 9.2 7.5,5.2,4.5
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Fig 2 Chromatographic trace of Triclabendazole and Ketotriclabendazole in negative milk spiked

at 1pg/kg(A) and negative milk ( B)

R AR = R R 4 R B =
ANRE T MRAITCRTE AR A VIR RIR R LR
CI(75.77%) F17 C1(24.23%) "1, )\ = 58 ZE kw1
AR ) — 2R T RS 0T LU PR A B
A LA AR F2 B, PR IHAR S 0 e 4 = SR
HAIE 356.7 Fll 358.6 A1k BT, M 4 g i AT
JF 15 356.7>341.8 F1358.6>343.7 , S EFIP N 5, 5¢
A IR 2002/657/ECH £ AR SO 225 5% 5E
BAIESRE A0 SR AR 0K [R) 3L, = SR W >R
FAF %

A SCHESE. T A W vp = SR ke e HAC B 114
R ROBORE (0 1% — R IR TR A I 3, BER A LR

BHEI, IE CLBEBR M , 78 HEST™ T 358 48 J52 0 W 0] A

ORI AL ity o = GO b e i = R e R A 205
10 pg/kgMARAKE T -3 IR AE 72.3% ~110% 2.
], MR AR 22 < 13.5% , ITER IR A 1 pe/kg,
FMNIZ 5 1 R v, S v AT, AL L A ] 1
PR 6 T A G R A I LK

S

(1] i 8,2 S E 82,5 L4180 D = 500K ke J AR %
FA [ HPLC ATk [ J]. i 227, 2010,44(5) < 1-3.
Zhong F, Li D, Wang X, Zhang Y J, et al. Study on Detection
Method for Triclabendazole and Metabolite Residues in Sheep
Tissues by HPLC[ J].Chinese Journal of Veterinary Drug, 2010,
44(5) :1-3.

[2] SR, X6 TRBE, S5 DRI R DR 5 25 5% B 3 BT 0T 50 ik



.48 - W E 2 24 2017 4F 9 HAS 51 65 o 1)

Chinese Journal of Veterinary Drug

[3]

JEL]. P E RO EE,2009,36(3) :84-88.

Zhang LS, Liu Y F,Zhang X Z et al.Progress on Residue Analysis
of Benzimidazole Veterinary Drugs [ J ]. China Animal
Husbandry&Veterinary Medicine ,2009,36(3) :84-88.

Cai C, Zhang L, Xue F, et al. Simultaneous determination of
triclabendazole and its metabolites in bovine and goat tissues by
liquid chromatography—tandem mass spectrometry[ J ].J. Chroma-
togr B Anal Tech Biomed Life Sci,2010,878(30) :3106-3112.
rpE RGN FE A A 4555 235 5[ 2008-06-29 ). http://
yz.hz—agri.gov.cn/upload Files/2005-10/1130221 564406.doc.
Ministry of Agriculture. No. 235 Bulletin of the Ministry of Agri-
culture of the People’ s Republic of China [ 2008-06-29].
COMMISSION IMPLEMENTING REGULATION (EU) No 676/
2014.http : //www.foodmate.net/law/europa/183246.html.
2= PE 2R REN, . B RBORAR @SS E R AP =
SORM R FACH 5% B BRI [ 1] P 25 2%, 2015, 49
(6):53-57.

Li D, Li L, Zhang Y J, et al. Study on Detection Method of
Triclabendazole and Metabolite Residues in Cattle Tissues by
HPLC[ J]. Chinese Journal of Veterinary Drug.2015,49 (6):
53-57.

MRS, SRR RN, 5 R A 2 TR 2 2P Bk e

PRI D5 IR AT T ] Ol R 2004,37(8) 112291234,
Fan S X,Huang L L, Yuan Z H, et al. Determination of Alben-
dazole Residues in Edible Tissues of Swine, Bovine and Goat
[J].Scientia Agricultura Sinica,2004,37(8) :1229—1234.
Takeba K, Fujinuma K, Sakamoto M, ez al. Simultaneous determi-
nation of triclabendazole and its sulphoxide and sulphone metabo-

lites in bovine milk by high—performance liquid chromatography

(9]

[10]

[11]

[12]

[13]

[14]

[J].J Chromatogr A,2000,882(1/2): 99-107.

Lourdes Mottier, Laura Moreno, Luis Alvarez, et al. Measurement
of triclabendazole and its metabolites in liver flukes: method
development and full validation[ J ].Journal of Pharmaceutical and
Biomedical Analysis,2004,(35) :991-999.

Michelle Whelan, John Omahony, Mary Moloney, et al. Maximum
residue level validation of triclabendazole marker residues in
bovine liver,muscle and milk matrices by ultra high pressure liquid
chromatography tandem mass spectrometry|[ J |.Journal of Chroma-
tography A,2013, (1275) :41-47.

Kinsella B, Lehotay S J, Mastovska K, et al. New method for the
analysis of flukicide and other anthelmintic residues in bovine
milk and liver using liquid chromatography —tandem mass spec-
trometry[ J].Anal.Chim Acta,2009,637 (1/2) : 196-207.
Jedziniak P, Szprengier—Juszkiewicz T, Olejnik M. Determination
of benzimidazoles and levamisole residues in milk by liquid chro-
matography — mass spectrometry: screening method development
and validation[ J ]. J Chromatogr A, 2009, 1216 (46). 8165—
8172.

Sun H,Wang E, Ai L.Validated method for determination of ultra
—trace closantel residues in bovine tissues and milk by solid -
phase extraction and liquid chromatography —electrospray ioniza-
tion—tandem mass spectrometry[ J].J. Chrom A,2007,1175(2) ;
227-233.

Guidelines for the implementation of Decision 2002/657EC.SAN-

C0/2004/2726-tev4-12.2008[ Z ] .

(% 8] XEE)



