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Foreword

Annex A, Annex B and Annex C of this standard is informative.

This standard was proposed by and is under the charge of National Regulatory Commission for Certi-
fication and Accreditation.

This standard was drafted by Hebei Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

The main drafters of this standard are Wang Fengchi, Guo Chunhai, Ai Lianfeng, Chen Ruichun and
Xing Jun.

This standard is an Entry-Exit inspection and quarantine professional standard promulgated for the
first time.
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Determination of diclazuril.toltrazuril,toltrazuril sulfoxide
and toltrazuril sulfone residues in foodstuffs of
animal origin —HPLC-MS/MS method

1 Slope

The standard specifies the methods of determination of diclazuril, toltrazuril, toltrazuril sulfoxide and

toltrazuril sulfone residues in animal origin foods by liquid chromatography-mass spectrometry.
This standard is applicable to the determination of diclazuril, toltrazuril, toltrazuril sulfoxide and tol-
trazuril sulfone residues in poultry muscle, poultry liver poultry kidney, swine muscle, swine liver,
swine kidney, rabbit muscle,rabbit liver,rabbit kidney and egg.

2 References

The following normative documents contain provisions which, through references in this text,consti-
tute provisions of this standard. For dated references, subsequent amendments to,or revisions of,
any of these publications do not apply. However, parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent editions of the normative docu-
ments indicated below. For undated references, the latest edition of the normative document re-
ferred to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods
3 Abstract of this method

The residues in the test sample are extracted with ethyl acetate, cleaned up with gel permeation
chromatography (GPC). Determination is made by LC-MS/MS using the internal standard method.

4 Reagents and materials

Unless specifically noted,all reagents used should be of HPLC grade; “water”is fhe first grade water
prescribed by GB/T 6682.

4.1 Acetonitrile.
4.2 Acetic acid.

4.3 Cyclohexane.
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4.4 Ethyl acetate.

4.5 Methanol.

4.6 Anhydrous sodium sulfate: Analytical grade,Ignite at 650 ‘C for 4 h,and keep in a tightly closed
container after cool.

4.7 Cyclohexane-ethyl acetate(50 +50) :Mix the same volume ethyl acetate and cyclohexane.

4.8 Methanol-water(80+20): Mix 80 volume units methanol and 20 volume units water.

4.9 Standards of diclazuril(CAS No:101831-37-2) , toltrazuril(CAS No:69004-03-1) , toltrazuril sul-
foxide ( CAS No: 69004-15-5 ), toltrazuril sulfone ( CAS No: 69004-04-2 ) and toltrazuril-Ds:
purity==98. 0%

4.10 Stock standard solution: Accurately weigh 10 mg (accurate to 0. 1 mg) standard.dissolve in
50 mL methanol and mix to homogeneity. The concentration of the solutions is 200 ug/mL. The solu-
tions should be stored below — 18 C in dark for more than 12 months.

4.11 Mixed standard solution: Accurately measure 0. 5 mL~ 10 mL stock standard solution(4. 10)
respectively into a 10 mL umber volumetric flask,dilute with methanol to 10 mL and mix to homoge-
neity. The concentration of the solution is 10 ug/mL. The solutions should be stored at —18 C in
dark for more than 6 months.

4.12 Standard working solution. Accurately measure an appropriate volume of mixed standard so-
lution(4. 11) ,and dilute to suitable concentration with methanol-water(80 + 20)just before use.

4.13 Stock internal standard solution: Accurately weigh 10 mg (accurate to 0. 1 mg) internal stand-
ard.dissolve in 50 mL methanol and mix to homogeneity. The concentration of the solutions is
200 pg/mL. The solutions should be stored below —18 C in dark for more than 12 months.

4.14 Internal standard working solution: Accurately measure 0. 5 mL~10 mL internal stock stand-
ard solution (4. 13)respectively into a 10 mL umber volumetric flask, dilute with methanol to 10 mL
and mix to homogeneity. The concentration of the solution is 10 ug/mL. The solutions should be
stored at— 18 C in dark for more than 6 months.

4.15 0.45 pum filter.

5 Apparatus and equipment

5.1 Liquid chromatography-mass spectrograph,equipped with electrospray ion source.

5.2 Gel permeation chromatography with UV detector(fixed wavelength: 254 nm).
10
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5.3 Vortex shaker.

5.4 Rotary vacuum evaporator.

5.5 Homogenizer.

5.6 Centrifuge: the max rotate speed not less than 3 000 r/min.

6 Sample preparation

6.1 Animal muscle,liver and kidney

About 0. 5 kg representative edible samples then grined and blended by a tissue blender to produce
homogenous samples.divided into equal portions. Place in clean sample containers, seal and label.
The test samples should be stored below — 18 C and kept away from light.

6.2 Egg

About 0.5 kg representative samples should be taken from all samples. Discard the eggshells and ho-
mogenize to produce homogenous samples. Then divide into equal portions and place in clean sample
containers. After being sealed and labeled, the test samples should be stored below —18 C and kept
away from light.

7 Procedure

7.1 Extraction

For egg and animal muscle sample,weigh 5 g (accurate to 0. 01 g ) of test sample,for animal liver and
kidney sample,weigh 2. 5 g (accurate to 0. 01 g ) of test sample into a 50 mL centrifuge tube, add
50 uL internal standard working solution and votexed for 30 s. Add 5 g anhydrous sodium sulfate and
25 mL ethyl acetate,homogenize for 1 min at 10 000 r/min,and centrifuge for 10 min at 3 000 r/min.
Accurately transfer 5 mL extraction for liver, kidney and muscle sample, 10 mL extraction for egg
sample into 10 mL glass tube. Evaporate the exactions to dryness at 45 C under nitrogen flow. Diss-
ovle the residues with 10 mL cyclohexane-ethyl acetate (4.7) for further GPC clean up.

7.2 Clean up

7.2.1 Conditions of GPC

a) Column. Packed with 22 g S-X3 Bio-Breads,200 mm X 20 mm(i. d.) ,or equivalent;

b) Mobile phase: Cyclohexane-ethyl acetate (50+50,V/V),flow rate: 5.0 mL/min;

11
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¢) Injection volume: 5 mL;

d) Clean-up fraction: The first fraction of 0 min~7.5 min was discarded; the second fraction of

7.5 min~12.5 min was collected.
7.2.2 Cleanup procedure
Clean up the ready solution with GPC in above conditions. Evaporate the collection to dryness and
the residues are dissolved with 1 mL methanol-water (4.8) and vortex to homogeneity. After being
filtrated with 0. 45 um filter, the final solution is ready for analysis by HPLC-MS/MS.
7.3 Determination by HPLC-MS/MS
7.3.1 HPLC conditions
a) Column: Cig 150 mm x 2.1 mm (i. d.),5 um particle size or equivalent;
b) Mobile phase: 0.1% acetic acid solution-acetontrile (45+55,V/V);
¢) Flow rate: 200 uL/min;
d) Column temperature; 30 C;
e) Injection volume: 10 uL.
7.3.2 MS conditions
a) lonization mode: ESI-;
b) Scan mode: MRM;
¢) Other MS conditions refers to Annex A.
7.3.3 Determination
7.3.3.1 Quantitative analysis
According to the approximate concentration of analyte in the test sample solution, select the stand-
ard working solution with similar responses to that of sample solution. The responses of the analyte
in the standard working solution and the sample solution should be within the linear range of the in-
strument detection. The mixed standard working solution and the sample solution should be injected
alternatively with equal injection volume. Under the above operating condition, the reference reten-

tion times of toltrazuril sulfoxide, toltrazuril sulfone,diclazuril, toltrazuril and toltrazuril -Ds are about
12
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4.73 min, 7. 81 min, 11. 02 min, 13. 61 min and 13. 53 min respectively. The chromatogram of the
standard refers to Annex B.

7.3.3.2 Qualitative analysis

For toltrazuril sulfoxide and diclazuril, because of their qualification ions include one precurdor ion
and two daughter ions,qualitative analysis can carry out. For the same analysis batch and the same
compoud, if the variation of the relative intensity of the two daughter ions for the unkown sample
and the standard working solution at the similar concentration within the range of table 1, then the
corresponding analyte must be present in the sample.

Table 1—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ % >50 20~50 10~20 <10

Permitted tolerance/ % +20 +25 +30 +50

7.4 Blank test

The operation of the blank test is the same as the described in the method of determination, only
without samples.

8 Calculation an expression of result

Calculation the content of residues in test sample according to formula (1)

Cs X AXcep X AsixV
ASXCS,'XA,‘XTT)

X =

where:

X —the residue content of analyte in test sample,ug/kg;

cs —the concentration of analyte in the standard working solution,ng/mL;

A —the peak area of analyte in the sample solution;

As —the peak area of analyte in the standard working solution;

c; —the concentration of internal standard in test sample,ng/mL;

csi—the concentration of internal standard in the standard working solution,ng/mL;

Asi—the peak area of internal standard in the standard working solution;
13
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A —the peak area of internal standard in the test sample solution;

V —the final volume of the sample solution.mL;

m —the sample weight corresponding to the final solution,g.

9 Limit of determination and recovery

9.1 Limit of determination

For the liver and kidney, the limit of quantification for the four analytes is 20 ug/kg; for the muscle.
the limit of quantification for the four analytes is 10 ug/kg; for egg.the limit of quantification for the
four analytes is 1 ug/kg.

9.2 Recovery

The ranges of recovery in different atrix at three spiked levels were showed in annex C.

14
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Annex A
(Informative)
Mass conditions”

Reference MS conditions

a

b

c)

d

e)

D

g)

h)

Sheath gas:30 unit;

Auxilliar gas:8 unit;

lon spay voltage in ESI-mode: —3 500 V;

Capillary temperature:320 C ;

Source CID:10 V;

Width of Q1 and Q3:0.7;

Collision gas: Argon with high purity;

Collision gas pressure:1.5 mTorr;

Other MS operating conditions are list in table A. 1.

Table A.1—Scan segment,ion pairs and collision energy of the analytes

Compound Retention time lon pairs Collision energy/eV
440.1/371.12 18
Toltrazuril sulfoxide 4.73
440.1/383.1 14
Toltrazuril sulfone 7.81 456.0/456.0° 0
404.1/334.02 19
Diclazuril 11.02
404.1/335.0 19
Toltrazuril 13.53 424.0/424.0° 0
Toltrazuril-Ds 13.61 427.0/427.0°2 0

Note: The different MS equipment,the parameters may be different,and the MS parameters should be optimiazed

before analysis.

@ The quantification ion pair.

D

Non-commercial statement.the reference mass parameters in Annex A are accomplished by Thermo TSQ Quantum
Ultra AM LC/MS/MS, the equipment and its type involved in the standard method is only for reference and not re-
lated to any commercial aim,and the analysts are encouraged to use equipment of different corporation or different

type.
15
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Annex B
(Informative)
MRM chromatogram of standard

RT:4.73 Toltrazuril sulfoxide
100 440.1/371. 1

50

RT:4. 78
100 _ _
Toltrazuril sulfoxide

0+ 440.1/383. 1

1/min

RT:7. 81
100+
Toltrazuril sulfone

0 456. 0/456. 0

1/min

RT:11. 16
100

Diclazunil
50 404.1/334. 0

/min

RT:11.18
1007 Diclazuril

404.1/335.0
50

1/min

RT:13. 61
1004
Toltrazuril

50 424.0/424.0

1/min

RT:13. 53
100

Toltrazuril-Ds
50+ 427.0/427.0

/min

Figure B. 1-—MRM chromatogram of standard working solution
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Annex C
(Informative)
Ranges of recovery

Table C. 1—Recoveries of toltrazuril sulfoxide, toltrazuril sulfone,diclazuril and toltrazuril residues

Recoveries/ %
Matrices Spiked level/ (1 g/kg)
Toltrazuril sulfoxide| Toltrazuril sulfone Diclazuril Toltrazuril
1 87.0~101 82.0~102 84.0~105 87.0~106
Egg 10 88.8~114 85.2~105 90.1~108 86.5~109
50 86.6~110 87.2~107 89.0~108 86.0~105
10 78.9~91.3 90.0~104 96.0~109 91.0~106
Chicken 100 81.4~103 88.2~101 90.8~110 96.1~108
500 80.5~104 87.0~109 85.0~98.5 88.5~102
20 80.5~93.5 92.0~107 92.5~106 93.5~108
Chicken
' 100 81.8~104 88.6~102 91.2~104 96.5~108
iver
600(3 000)2 80.2~101 85.0~107 83.2~96.4 86.6~99.6
20 82.5~95.5 90.5~104 93.0~104 91.0~107
Chicken
100 83.4~108 86.2~103 92.6~105 92.5~105
kidney
400(1 000)? 86.4~99.6 82.8~106 80.8~94.0 84.4~96.8
10 81.0~94.1 93.1~105 95.7~105 98.7~109
Pork 100 84.0~106 90.2~103 92.9~103 98.3~108
500 85.0~104 91.5~107 89.0~102 92.5~105
20 88.5~107 83.5~102 83.5~101 84.5~102
Swine
! 100 86.1~99.7 85.7~99.3 85.0~103 82.0~103
iver
500(3 000)2 85.0~107 90.8~107 83.6~107 86.0~108
20 93.0~102 88.0~105 87.5~105 92.5~105
Swine
) 100 92.4~106 94.2~104 94.3~109 91.7~106
kidney
250(1 000)? 91.2~104 88.4~106 86.8~107 91.2~107
10 84.3~98.0 91.4~104 94.2~105 86.3~102
Rabbit
100 84.1~102 91.1~103 93.0~104 98.5~108
muscle
500 82.5~108 86.0~108 88.5~102 91.5~105
20 91.0~105 86.5~104 86.0~104 86.5~104
Rabbit
! 100 89.7~103 89.8~109 87.4~105 90.1~109
iver
500(3 000)® 96.4~105 92.8~104 90.6~103 90.8~106
20 94.0~105 91.0~108 88.5~108 91.5~105
Rabbit
100 89.8~106 96.7~107 89.4~105 88.2~107
kidney
250(1 000)2 91.2~101 88.8~107 87.2~107 92.0~107

@ The content in bracket was the level of diclazuril.
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