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Foreword

This standard was drafted according to the principle of the GB/T 1.1—2009¢ Directives for standardi-
zation—Part 1. Structure and drafting of standards), GB/T 20001.4—2001¢Rules for drafting stand-
ards—Part 4. Methods of chemical analysis)and SN/T 0001—1995( General rules for drafting the
standards of biological method for the determination of pesticide, veterinary drug residues and bio-
toxins in commodities for export)Some parts of the standard may have relationship with some pa-
tents. The release department have no responsibility to recognize these patents.

This standard was proposed by and is under the charge of General Administration of Customs,P.R.
China.

This standard was drafted by Shijiazhnang Customs District,P.R.China.

Main drafters of this standard are:Ma Yusong, Zhang Haichao, Ai Lianfeng, Dou Caiyun, Li Wei,
Wang Jing, Chen Ruichun, Guo Chunhai.

Note: This English Version,a translation from the Chinese text,is solely for guidance.
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Determination of thiencarbazone-methyl residues in
foodstuffs for export—LC-MS/MS method

1 Scope

This standard specifies the determination method for residues of thiencarbazone-methyl residues in
foodstuffs for export by liquid chromatography-tandem mass spectrometry.

This standard is applicable to the determination and confirmation of thiencarbazone-methyl residues

in corn, wheat, soybean, brown rice, potato, spinach, pear, grape, tea, chicken, pork, fish,
chicken liver and milk for export.

2 Normative references

The following documents are necessary for this standard. For dated references, only dated editions
shall apply to this standard. For undated references. the latest of the normative document (including

subsequent amendments) referred to applies.

GB/T 6682 Water for laboratory use-Specification and test methods.
3 Principle

The residues in the test sample are extracted with acetonitrile. The solution is cleaned up with Envi-
Carb cartridge or Cys cartridge. thiencarbazone-methyl is then detected and confirmed by liquid chro-

matography-tandem mass spectrometry, quantified by external standard method.
4 Reagents and materials

All reagents were of analytical grade unless otherwise specified and "water" is the first grade water
prescribed by GB/T 6682.

4.1  Acetonitrile; HPLC grade.
4.2 Methanol. HPLC grade.

4.3 Dichloromethane: HPLC grade.
10



SN/T 5144—2019

4.4 Formic acid: HPLC grade.
4.5 Sodium chloride.
4.6 Anhydrous sodium sulfate: Ignite at 650 ‘C for 4 h, and keep in a tightly closed container after cool.

4.7 Methanol-dichloromethane (3+ 7, v/v). transfer 300 mL methanol (4.2) into 700 mL dichlo-
romethane (4.3), mix adequately.

4.8 0.2% formic acid solution: Accurately measure 2.0 mL formic acid (4.4) into a 1 000 mL volu-

metric flask, dilute with water to 1 000 mL.

4.9 Thiencarbazone-methyl standard: CAS NO. 317815-83-1 are no less than 98%.

4.10 Thiencarbazone-methyl standard solution: Accurately weigh an adequate amount of standard
(4.9), dissolve in methanol and prepare a solution of 1.0 mg/mL. The solutions should be stored be-

low 4 C.

4.11 Middle working solution: Prepare a standard working solution of 1 ug/mL by diluting the above
stock solution (4.10) with methanol. The solutions should be stored below 4 C.

4.12 Blank matrix extract solution: Prepare different samples without thiencarbazone-methyl, fol-
lowing as 7.1 and 7.2.

4.13 Matrix standard working solution: According to the requirement, dilute middle standard solu-
tion (4.11) to appropriate concentration with blank matrix solution just before use.

4.14 Envi-carb cartridge: 3 mL, 250 mg or equivalent.
4.15 Cy; cartridge: 3 mL, 500 mg or equivalent.

4.16 Membrane filter: 0.22 um, organic type.

5 Apparatus and equipment

5.1 Liquid chromatography-tandem mass spectrograph: equipped with electrospray ion source.
5.2 Organ blender.
5.3 Balance: accuracy to 0.1 mg and 0.01 g.

5.4 Centrifuge, speed of no less than 5 000 r/min.
11
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5.5 Homogenizer. speed of no less than 10 000 r/min.
5.6 Vortex mixer.
5.7 Nitrogen evaporator.

5.8 Solid-phase extraction.

6 Preparation and storage of test sample

6.1 Requirement

In the course of sample preparation, precaution must be taken avoid the contamination or any factors
which may cause the charge of residue content.

6.2 Preparation of test sample
6.2.1 Pear, grape, spinach, potato

Take approximately 500 g of representative sample, take the whole pear without the handle, take the
whole grape. take the whole spinach without the root, take the whole potato. Cut into minces and
crush with a crusher into pulp and mix thoroughly. The sample is placed in clean containers as the
test sample, which sealed and labeled.

6.2.2 Corn, wheat, soybean, brown rice, tea

Take approximately 500 g of representative sample, take the whole grain of corn, wheat and soy-
bean, smash thoroughly by a pulverizer, mix thoroughly. The sample is placed in clean containers as
the test sample. which is sealed and labeled.

6.2.3 Pork, chicken, fish, chicken liver

Take approximately 500 g of representative sample. Remove the bone of pork, including fat content
less than ten percent fat group, remove the bone of chicken, remove the bone and scale of fish, take
the whole chicken liver. Then blender thoroughly with a tissue homogenizer. The sample is placed in

clean containers as the test sample, which is sealed and labeled.
6.3 Preservation of test sample

Corn, wheat, soybean, brown rice and tea shall be preserved at 0 C ~4 C. Pear, grape, spinach,
potato, pork, chicken, fish, chicken liver and milk shall be preserved below —18 C.
12
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7 Procedure

7.1 Extraction

7.1.1 Tea

Weigh 1.0 g (accurate to 0.01 g) in a 50 mL centrifuge tube. Add 4 mL deionized water to soak the
sample. Mix for 2 rain on vortex mixer and allow standing for 30 min. then add 2 g sodium chloride
and 10 mL acetonitrile to the sample, homogenize it for 1 min (10 000 r/min), and then centrifuge
the sample solution for 5 min at 5 000 r/min. Transfer the supernatant into a 25 mL volumetric flask,
repeat the above extract procedure twice with 10 mL acetonitrile and 5 mL acetonitrile, combined
the supernatant. dilute the extract to 25 mL. Accurately draw 5.0 mL extract into a centrifuge tube,
concentrate the extract to dryness under nitrogen at 40 C for further cleanup.

7.1.2 Com, wheat, soybean., brown rice, spinach, potato, pork, chicken, fish, chicken liver

Weigh 2.0 g (accurate to 0.0lg) in a 50 mL centrifuge tube. For corn, wheat, soybean and brown rice
add 4 mL deionized water to soak the sample. Mix for 2 min on vortex mixer and allow standing for
30 min. then add 2 g sodium chloride and 10 mL acetonitrile to the sample,homogenize it for 1 min
(10 000 r/min) , and then centrifuge the sample solution for 5 min at 5 000 r/min. Transfer the super-
natant into a 25 mL volumetric flask, repeat the above extract procedure twice with 10 mL acetoni-
trile and 5 mL acetonitrile, combined the supematant, dilute the extract to 25 mL. Accurately draw
5.0 mL extract into a centrifuge tube, concentrate the extract to dryness under nitrogen at 40 C for

further cleanup.

7.1.3 Pear, grape, milk

Weigh 5.0 g (accurate to 0.01g) in a 50 mL centrifuge tube. Add 2 g sodium chloride and 10 mL ace-
tonitrile to the sample, homogenize it for 1 min (10 000 r/min), and then centrifuge the sample solu-
tion for 5 min at 5 000 r/min. Transfer the supernatant into a 25 mL volumetric flask. repeat the a-
bove extract procedure twice with 10 mL acetonitrile and 5 mL acetonitrile, combined the supema-
tant, dilute the extract to 25 mL. Accurately draw 5.0 mL extract into a centrifuge tube, concentrate
the extract to dryness under nitrogen at 40 C for further cleanup.

7.2 Cleaning-up

7.2.1 Corn, wheat, soybean, brown rice, potato, pork, chicken, fish, milk

The residue (7.1) is reconstituted with 2 mL acetonitrile (4.1). Set up the solid phase extraction

vacuum manifold and mechanical pump (about 1 cm thickness anhydrous sodium sulfate was put into

C. cartridge). First wash C;s cartridge with 5 mL acetonitrile, discard the effluent. Transfer the ex-

tracts into the cartridge. Wash the test tube with 6 mL acetonitrile and into the cartridge. keep flow
13
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speed at 0.5 mL/min. Collect the total eluent and blow nearly dry with nitrogen at 40 C. Dissolve the
residue with 1.0 mL acetonitrile and filtrate through the 0.22 um filter membrane. The filtrate is ready
for LC-MS/MS determination.

7.2.2 Pear, grape. spinach, chicken liver, tea

The residue (7.1) is reconstituted with 2 mL methanol-dichloromethane(4.7). Set up the solid phase
extraction vacuum manifold and mechanical pump (about 1 cm thickness anhydrous sodium sulfate
was put into Carbon cartridge). First wash the graphitized carbon black cartridge with 5 mL
methanol-dichloromethane(4.7) , discard the effluent. Transfer the extracts into the cartridge. Wash
the test tube with 6 mL methanol-dichloromethane(4.7) and into the cartridge, keep flow speed at
0.5 mL/min. Collect the total eluent and blow nearly dry with nitrogen at 40 C. Dissolve the residue
with 1.0 mL acetonitrile and filtrate through the 0.22 um filter membrane. The filtrate is ready for LC-
MS/MS determination.

7.3 Determination

7.3.1 LC operating conditions

Reference LC operating conditions are as follows:

a) Column: C;s 150 mm X 2.1 mm (i.d.), 5 um, or equivalent.

b) Mobile phases and gradient elution conditions are listed in table 1.

¢) Flow rate: 200 pL/min

d) Column temperature:30 C.

e) Injection volume: 10 uL.

Table 1—Mobile phase and gradient elution condition

Time/min 0.2% Formic acid/ % Acetonitrile/ %
0.00 90 10
1.00 90 10
3.00 40 60
5.00 10 90
8.00 10 90
8.01 90 10
10.00 90 10

14
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7.3.2 MS conditions

See annex A.

7.3.3 LC-MS/MS determination

This method uses external standard to quantitative. To reduce the influence of matrix, the standard
calibration curve uses sample blank solution to make the matrix standard working solution. The re-
sponse of thiencarbazone-methyl should be in the linear range of the instrumental detection. Under
this conditions, the reference retention time of thiencarbazone-methyl is about 6. 15 min, the
multiple reaction monitor (MRM) chromatogram of thiencarbazone-methyl is shown as Figure B.1 in
annex B.

7.3.4 LC-MS/MS confirmation

Under above determinations conditions. the deviation of retention time for analyte between test
sample and standard solution is within £2.5%. For the same analysis batch and the same compound,
the variation range of the ion ratio between the two daughter ions for the unknown sample and the
standard working solution at the similar concentration can not be out of range of table 2, and then
the corresponding analyte must be present in the sample.

Table 2—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, but with
the omission of sample addition.

7.5 Calculation an expression of result

Calculation the content of thiencarbazone-methyl residues in test sample by standard curve method
according to formula (1) , the blank value should be subtracted from the result of calculation:

C,xV 1000
= X — cee
X m 1000 1)
where:
X, ——the residue content of thiencarbazone-methyl in the test sample.ug/kg;

15
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C; ——the concentration of thiencarbazone-methyl in the matrix standard working solution, ng/ml;
V ——the final volume of the sample solution, mL;
m ——the corresponding mass of test sample in the final solution, g.

8 Limit of determination and recovery

8.1 Limit of determination

Under this method to determine thiencarbazone-methyl is 5 ug/kg in all matrix.

8.2 Recovery

According to the experimental data for corn, wheat, soybean, brown rice, potato, spinach, pear,

grape, tea, chicken, pork, fish, chicken liver and milk, the fortifying concentration of thiencarba-
zone-methyl for each sample and the range of recovery is shown in annex C.

16
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(Informative)

A.1 Reference mass conditions

Reference mass conditions are as follows:

a) ionsource: ESI;

b) Scan mode: Positive ion;

¢) Detection mode:Multiple reaction monitoring (MRM) ;

d) Sheath Gas: 30unit;

e) Auxilliar Gas: 8unit;

f)  lon spay voltage in ESI+mode: 4 000 V;

g) Capillary temperature; 320 C;

h) Source CID: 10 V;

i) Width of Q1 and Q3:0.7;

[—
~

Collision gas: Argon with high purity;

k) Collision gas pressure:l.5 mTorr;

> Other mass operating conditions are list in table A. 1.

SN/T 5144—2019

Table A. 1——the scan segment, ion pairs and collision enerev of the analvtes
Retention time lon pairs Collision energy
compound .
(min) (m/2) (eV)
391.0/229.8" 18
thiencarbazone-methy1 6.15
391.0/129.9 23

MS parameters should be optimized to the best before analysis.

Note: * mark is the quantification ion pair.for the different MS equipment,the parameters may be different,and the

Non-commercial statement: the reference mass parameters in Annex A are accomplished by Thermo TSQ Quantum Ultra

LC-MS/MS, the equipment and its type involved in the standard method is only for reference and not related to any

commercial aim, and the analysts are encouraged to use equipment of different corporation or different type.

17
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Annex B
(Informative)
MRM chromatogram of standard
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Fig.B.1—the MRM chromatogram of standard working solution(1 ng/mL)
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Annex C
(informative)
Recovery ranges

Table C.1—Recovery ranges

Sample Spiked level/ Recoveries Sample Spiked level/ Recoveries
(ug/kg) (%) (ug/kg) (%)

5 76.0~92.2 5 82.2~103.2
corn 10 80.5~95.4 grape 10 86.7~106.0
50 84.0~97.7 50 81.1~98.6
5 73.4~97.2 5 78.4~97.8
wheat 10 80.4~98.8 tea 10 81.6~102.5
50 83.2~96.6 50 87.6~103.6
5 76.6~94.8 5 76.8~103.0
soybean 10 76.0~94.6 chicken 10 83.2~106.0
50 81.0~94.4 50 89.0~104.6
5 78.8~96.2 5 87.0~105.2
brown rice 10 84.1~98.2 port 10 75.9~93.1
50 82.8~99.6 50 84.6~101.8
5 73.8~97.0 5 81.8~104.4
potato 10 78.0~96.2 fish 10 85.6~105.3
50 85.9~98.3 50 85.9~99.0
5 72.0~97.0 5 82.6~102.8
spinach 10 86.3~108.5 pear 10 90.3~105.1
50 91.8~104.3 50 85.3~99.2
5 74.0~97.6 5 74.2~97.4

chicken
liver 10 75.7~98.0 milk 10 87.4~114.6
50 84.6~99.7 50 89.6~106.0
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