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Comparison of pretreatment methods for the simultaneous deter-
mination of diclazuril and toltrazuril residues in chicken tissues
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Abstract The effects of four pretreatment methods acetonitrile extraction-evaporation con-
centration acetonitrile extraction-solid phase extraction SPE  matrix solid-phase dispersion
MSPD extraction and MSPD-SPE for the simultaneous analysis of diclazuril and toltrazuril
residues in chicken tissues were compared. The average recovery of 70% for the former three
methods as achieved. In comparison with other methods the MSPD method saved more than
60% in time and solvent. So MSPD as the sample pretreatment method an MSPD-high per-
formance liquid chromatography with ultraviolet detection @MSPD-HPLC/UV  method was
established for the analysis. Under the optimal chromatographic conditions the linear range
was between 50 and 1 000 pg/kg. At the added levels of 50 500 1000 ng/g the recoveries of
diclazuril and toltrazuril in chicken tissues ranged from 71.13% - 84.02% with the relative
standard deviations RSD in the range of 3. 76% — 12. 11% and the RSDs of intra- and inter-
day analyses ranged from 3. 70% — 6. 77%. The detection limits of diclazuril and toltrazuril were
less than 10 wg/kg. The quantitative limits of diclazuril and toltrazuril were less than 20 pg/kg.
The method meet the requirements of the residue analysis on accuracy and precision.
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Fisher Milli-
diclazuril toltra- pore 18.2 MQ: cm
zuril 1.2
1.2.1
C18 22 g C18 50 mL
1-3
JECFA 1996
1998 EMEA 1996
2004
10.0 mg 100 mL 25
EMEA mL 60%
- GC-nECD 2~8C 60%
4-6
uv 1.2.2
Symmtry C18 250 mm x 4.6 mm 5
pm Waters 0. 05 mol/L
pH 3.0 - 40: 60
1.0 mL/min 240 nm
AUFS 0.05 20 pL 20 C
1.2.3
AA
matrix solid-phase dispersion 10 d
MSPD Barker " 1989 -20 C
SPE 1.2.4 -
40 15000 r/min 1 min
oo 5.0¢g 2.0g
30 mL
HPLC 1.0 mL 1.0 mL
- -SPE 5g Na,SO, 10 mL 5 mL
MSPD  MSPD-SPE 4 5000 r/min 5 min
5 mL 50 C
MSPD 1 mL x4 5 mL
MSPD-HPLC/UV I mL 0.22 pm
HPLC
1 1.2.5 -SPE
1.1 “1.2.47
HP1100 Agilent 5 mL 50 C
2 mL 0. 05 mol/L
12 Supelco 8 mL Cl18
AM-6 Nihonseiki Kaisha Ltd. 3 mL 3 mL 8 mL
RE-52AA D- 8 mL 3 mL
37520 Osterode am Harz 50 C 1 mL
C18 40 pm Alltech 0.22 pm HPLC
99. 7% 99. 8% 1.2.6 MSPD
Sigma 2 g Cl8 0.5¢g
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C18 Kanda "
1.0 mL Hormazabal " 90%
2 ~5 min
1.5g Na, SO,
C18 0.5¢ Na, SO, SPE
8 mL 8 mL - 1:4
8 mL 50 C P <0.01
0.5 mL 0.22
Lm HPLC 2.2
1.2.7 MSPD-SPE 4
“1.2.6" MSPD 10
50 C 2 mL 2 MSPD
8 mL 0. 05 mol/L C18
3 mL 3 mL 8 mL SPE 60%
8 mL 3 mL 60%
50 C 0.5 mL 5
0.22 pwm HPLC Table 2 Extraction time and solvent consumption
4 3 of different pretreatment methods
Number of Extraction Solvent
Method * . . .
sample time/min consumption/mL
1 1 25 -30 35
2 10 150 — 180 350
2 1 55 -60 65
2.1 10 300 - 360 650
500 3 1 20 -25 18.5
ug/kg -SPE 10 100 - 120 185
MSPD MSPD-SPE 4 4 1 50 -55 38.5
1 10 180 - 220 385
% For methods see Table 1.
1 n=3
Table 1 Recoveries of different pretreatment 2.3
methods n =3 %
Drug Method 1 Method 2 Method 3 Method 4
Diclazuril 95.18 79.09 83.55 62. 69 1
Toltrazuril 85.22 73.26 78.57 60.79 1 1
Methods 1. acetonitrile extraction 2. acetonitrile extrac-
tion-SPE 3. MSPD 4. MSPD-SPE.
1 3
70%
3
P <0.05 2 1 4 P < C18
0.05 3 3
2 1 MSPD
3 2
3 P <0.05

MSPD
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Fig. 1
Sample pretreatment methods a. acetonitrile extraction b. acetonitrile extraction-SPE c¢. MSPD d. MSPD-SPE.

Chromatograms of a muscle sample treated with the four sample pretreatment methods

Peaks 1. diclazuril 2. toltrazuril.
2.4 MSPD-HPLC C18
2.4.1 1 mL 25 250 500 pg/L
60% 50 500 1 000
50 100 200 500 1000 pg/L wg/kg MSPD
4 3
S mAu- s 3 MSPD
C pg/L 5 3
S§$=0.0474C +1.552 r=0.999 8 RSD
S§$=0.0424C +0.919 r=0.9995 RSD 3
510 15 pg/kg RSD 8%
10 wg/kg
S/N 3 50 100 1000 pg/kg 3
2 LOD 10 5 MSPD
ng/kg  S/N 10 LOQ HPLC
LOQ 20 pg/kg 4
2.4.2 3
2 g Cl8 0.5¢g 70%
3
Table 3 Precision of determination of diclazuril and toltrazuril
Intra-day n =5 Inter-day n =3
Drug Added/ ng/g
X+SD / ng/g RSD/% X+SD / ng/g RSD/%
Diclazuril 50 39.71 £2.09 5.27 38.30 £2.59 6.77
500 395.93 £24.20 6.11 387.94 £29.91 7.71
1000 803.98 £32.47 3.70 780.60 +28.85 4.04
Toltrazuril 50 39.11 £2.46 6.30 37.36 £2.50 6.69
500 389.02 +20.86 5.36 382.82 +£23.62 6.17
1000 784.00 £38.15 4.87 764.33 £43.73 5.72
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Table 4 Recoveries of diclazuril and toltrazuril spiked in chicken tissues n =5
Sample Drug Added/ ng/g Found X +SD / ng/g Recovery/% Average recovery/% RSD/%
Muscle diclazuril 50 38.51 £2.35 77.03 78.42 6.09
500 412.79 £20.72 82.56 5.02
1000 756.89 +75.69 75.69 9.41
toltrazuril 50 40.95 £4.96 81.90 78.34 12.11
500 373.23 +28.00 74.65 7.50
1000 784.81 +40.95 78.48 5.22
Liver diclazuril 50 36.46 +2.16 72.91 75.18 5.92
500 357.06 £40.20 71.41 11.26
1000 812.25 £41.69 81.22 5.13
toltrazuril 50 38.65+3.73 77.29 76.38 9.66
500 403.57 £26.49 80.71 6.56
1000 711.29 +£50.33 71.13 7.08
Kidney diclazuril 50 40.03 £1.58 84.06 77.63 3.76
500 375.70 £27.59 75.14 7.34
1000 736.85 +44.32 73.69 6.01
toltrazuril 50 38.27 +2.83 76.54 76.34 7.39
500 387.51 +£23.56 77.50 6.08
1000 749.84 +54.20 74.98 7.23
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