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Abstract: A high performance liquid chromatography-tandem mass spectrometric ( HPLC-MS/MS) meth—
od was developed for the simultaneous extraction and determination of multi+esidues of nine chemically
synthetic anticoccidial drugs in chicken meat. Toltrazuril-D, was used as the internal standard. The sam—
ple was extracted by 15 mL acetonitrile/dimethyl sulfoxide (4:1 v/v containing 2% acetic acid)
cleaned-up by a QUEChERS ( quick easy cheap effective rugged and safe) clean-up tube with 150
mg octadecylsilyl ( ODS) 100 mg Florisil and 100 mg graphitized carbon black ( GCB) . After the con—
centration the extract was analyzed by HPLC-MS/MS. The results showed that good linearity in the
range of 20 — 150 pg/L for each target compound. The recoveries were between 81.5% and 103. 6%
with the relative standard deviations lower than 15%. The method is simple rapid and suitable to detect
the chemically synthetic anticoccidial drug residues with high throughput.
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Fig. 1 Molecular structures of nine chemically synthetic anticoccidial drugs
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o 1.3
1 5.0 ¢ 50 mL
100 W 5.0 g 2%
1.1 N / (4:1 v/v) 15 mL
Thermo Fisher TSQ Quantum Access Max 2 min 10 000 r/min 10 min
- ( Thermo Fisher ) ; Mettler 10 mL 150 mg ODS.100 mg
( Mettler ) IKA T25 100 mg
JIKA MS1 ( IKA ); Sigma 33K 2 min 5 mL
( Sigma ); N-EVAP11 1 mL o
( Organomation ) o 1.4 HPLC-MS/MS
( 98.0%) . ( 1.4.1 HPLC
99.9%) . ( 98.7%) . ( : Hypersil GOLD C18 ( 150 mm x
99. 5%) ( Dr. Ehrenstorfer )4 47— 4.6 mm 5 pm); 135 C; 210 pL;
( 97.0%) . ( TA B 0.1% o
98.3%) . ( 99. 8%) . ( 0~2.5min 80%B; 2.5 ~6 min 80%B ~10%
98.0%) . ( 99. 2%) B; 6 ~9 min 10%B; 9~9.1 min 10%B ~80% B;
D,- ( 99. 8%) ( Sigma-Aldrich ) 2 min, 350 wL/min.
S o Merck ) 1.4.2 MS/MS
Milli-Q ; N ALO, ( : ( ESI)
) \N- ( primary secondary amine (-); : ( SRM) ;
PSA) . ( ODS) . 350 °C; : 150 °C;
( Florisil) . ( GCB) . ( NH,) 310. 26 kPa; : 12 L/min;
( Sepax Technologies ) o :13.79 kPa; 12500 V;
1.2 ( 99.999%) . 9
N 44— 1.
~ ~ ]O m,
¢ 2
N N 100 mL; N
N N 10 mg 5 2.1
mL 100 mL,; 9
100 mg/L ;
D,- . 200 pg/L «
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Table 1 Retention times and MS/MS parameters of nine chemically synthetic anticoccidial drugs
Analyte Retention time/min SRM transition ( m/z) Collision energy/eV
Clopindol 4.80 190 >190° 192 >192 10 10
Dinitolmide 5.97 224.1>151.3" 224.1>181.2 20 14
4 4’ Dinitrocarbanilide 8.05 301.2>107.3 301.2>137.3" 22 18
Sulfachloropyrazine 6.24 283.1>107.3 283.1>156.2" 22 26
Sulfaquinoxaline 6.43 299.3 >142.3" 299.3 >144.3 42 37
Diclazuril 8.22 405.4>334.2"  405.4 >335.2 21 20
Toltrazuril 8.31 424.4 >424. 47 10
Toltrazuril sulfone 7.71 456.4 >456.4" 10
Toltrazuril sulfoxide 7.43 440.4 >371.4"  440.4 >383.1 18 14

*  Quantitative ion.
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/ N / /
N / 9
C18 2%
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Table 2 Effects of different adsorbents used in purification of samples on recoveries of nine analytes (7 =5) %
Analyte 0DS NH, GCB Neutral aluminium oxide PSA Florisil
Clopindol 98.4 78.5 93.1 17.6 12.7 97.3
Dinitolmide 92.8 61.0 85.2 84.5 49.5 86.9
4 4’ Dinitrocarbanilide 85.7 83.2 92.5 28.5 15.9 91.2
Sulfachloropyrazine 88.3 56.7 99.5 54.2 27.8 98.8
Sulfaquinoxaline 75.4 45.3 84.7 73.1 26.8 100.5
Diclazuril 95.9 38.8 90.3 29.7 34.9 94.7
Toltrazuril 89.5 47.2 87.4 62.6 37.1 98.5
Toltrazuril sulfone 90.8 49.1 89.8 52.9 42.1 99.2
Toltrazuril sulfoxide 9.6 57.2 91.5 35.4 40.5 95.3
ODS: octadecylsilyl; NH,: aminopropyl; GCB: graphitized carbon black; PSA: primary secondary amine.
2.3 HPLC-MS/MS X(mg/L) . 9 5
~200 pg/L
ESI 0.995,
2.4.2
( SRM) 10 1.4
4 (S/N) =3
4- . (LOD) . S/N=10
(LOQ) . 9 LOD
0. 005 ~0. 010 mg/kg LOQ 0. 020 mg/kg
o N MRLs
9 (0.02 mg/kg) SRM 2.4.3
2
2.4 N N N o 3
2.4.1
9 (RSD) . 9 20.50.
150 pg/kg 81.5% ~ 103. 6%
Y RSD  4.5%~14.5%( 3) .
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Fig. 2 SRM chromatograms of (a) a chicken meat sample and (b) a chicken meat sample

spiked with nine analytes at 0. 02 mg/kg
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Table 3 Recoveries and relative standard deviations ( RSDs) of nine analytes
spiked in a chicken meat sample (n =5) %

Spiked at 20.0 pg/kg

Spiked at 50.0 wg/kg

Spiked at 150.0 wg/kg

Analyte - - .
Recovery RSD Recovery RSD Recovery RSD
Clopindol 82.3 14.5 84.6 11.7 87.2 11.9
Dinitolmide 96.4 .4 92.5 10.3 97.7 8.5
4 4’Dinitrocarbanilide 100.5 i 103.6 .2 102.9 4.5
Sulfachloropyrazine 88.8 8.7 89.2 i 93.9 5.9
Sulfaquinoxaline 81.5 12.9 87.4 10.4 95.9 9.8
Diclazuril 98.6 .6 99.3 6.9 95.5 7.3
Toltrazuril 96.7 13.7 99.5 13.7 92.1 12.8
Toltrazuril sulfone 86.3 13.1 91.7 12.7 94.5 12.8
Toltrazuril sulfoxide 83.0 10.6 85.4 9.1 88.7 8.7
6663
8 Anastassiades M Lehotay S J Stajnbaher D et al. J AOAC Int
2003 86(2): 412
QUEChERS 9 Paya P Anastassiades M Mack D et al. Anal Bioanal Chem
2007 389(6): 1697
10 Lehotay S ] de Kok A Hiemstra M et al. ] AOAC Int 2005
B 88(2) : 595
° 11 LiJ Dong F XulJ etal Anal Chim Acta 2011 702(1):
. 127
12 Riedel M Speer K Stuke S etal. JAOAC Int 2010 93(6):
1972
° 13 Schenck F J Hobbs J E. Bull Environ Contam Toxicol 2004
73(1): 24
14 Nguyen TD Lee BS Lee B R et al. Rapid Commun Mass
Spectrom 2007 21(18): 3115
LiJS QiuYM Wang C. Veterinary Drug Residues Analysis. 15  Lehotay SJ Mastovska K Lightfield A R et al. J AOAC Int
Shanghai: Shanghai Scientific & Technical Publishers ( 2010 93(2): 355
: ) 16  Rouviere F Buleté A Cren-Olivé C et al. Talanta 2012 93:
2002: 538 336
Chen Z L. Veterinary Pharmacology. Beijing: China Agriculture 17 Lombardo-Agiii M Garcia-Campafia A M Gamiz-Gracia L et
Press ( : ) 2002 al. Talanta 2012 93: 193
291 18 Lopes R P Reyes R C Romero-Gonzilez R et al. Talanta
Shen J Z. Veterinary Pharmacology. Beijing: China Agricultural 2012 89: 201
University Press ( : 19  Gratz S R Ciolino L. A Mohrhaus A S et al. J AOAC Int
) 2000: 158 2011 94(5): 1601
European Medicines Agency. Maximum Residue Limit Reports. 20  Wiest L Buleté A Giroud B et al. J Chromatogr A 2011
20120429 http: // www. ema. europa. eu/ema/index. jsp? 1218(34) : 5743
curl = pages/medicines/landing/vet _ mrl _ search. jsp&mid = 21 ShiZH ZhuL Q LuYZ etal. Chinese Journal of Veterinary
WCO0b01ac058006488e Science ( . )
WTO/TBT-SPS Notification and Enquiry of China. Query Data— 2009 29(1): 79
base of Japan Positive List ( . 22 Qi KZ ShiZH PengKS etal. Chinese Journal of Analytical
). 20120429 . hitp: // www. thisps. com/ Chemistry ( . ) 2007
foodsafe /xlbz/Pages/japan. aspx 35(11): 1601
Belmonte Valles N Retamal M Martinez-Uroz M A et al. Ana— 23 ShiZH GeQL LuJX etal. Chinese Journal of Chromatog—
lyst 2012 137(10) : 2513 raphy ( . ) 2009 27(3):
XuY Shou LF Wu Y L. J Chromatogr A 2011 1218(38): 303



