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Foreword

This standard was drafed in according with the GB/T 1.1—2009.

This standard was proposed by and is under the jurisdiction of the Certification and Accreditation
Adiministration of the People’s Republic of China.

This standard was drafted by Shanghai Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China. Shanghai Jiao Tong University.

This standard was mainly drafted by Ni Xinlu, Wang Chuanxian, Zhao Bo, Chen Changyun, Wang
Zhengwu. Huang Fan, Song Yeping.

Note: This English version, a translation from the Chinese text, is only for reference.
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Determination of thiacloprid residues in food
for export

1 Scope

This standard specifies the methods of determination of thiacloprid residues in agriculure products
by liquid chromatography.

This standard is applicable to determination of thiacloprid residues in tomatoes, cabbage. turnips,

potatoes, apples, bananas, soybeans, leeks, onions, pork, chicken, liver, fat, honey, rice, eggs.
milk and tea.

2 Normative reference

The following documents for the application of this text are necessory. For dated reference, only the
live vision of the document applied to this text. For undated documents, the lastest edition of the
document(include all amendments) applies to this text.

GB/T 6682 Water for analytical laboratory use—Specifications and test methods (1SO 3696. 1987,
MOD)

3 Principle

The contents of thiacloprid in the test sample are extracted with ethyl acetate or acetonitrile, puri-
fied with SCX SPE Column, the contents are determined by HPLC, quantified by external standard
method.

4 Reagents and materials

Unless specified, all reagents used should be of analytical grade; “water” is the first grade water
prescribed by GB/T 6682.

4.1 Acetonitrile: Chromatography pure.

4.2 Methanol: Chromatography pure.
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4.3 Petroleum ether. Chromatography pure.

4.4 Ethyl acetate: Chromatography pure.

4.5 n-Hexane: Chromatography pure.

4.6 Sodium chloride.

4.7 Anhydrous sodium sulfate: bake at 650 C for 4 h, and store in air-tight container, use after
cool.

4.8 Sodium chloride saturated s

4.9 Petroleum ether-Ethyl acetate (85+ 15, V/
acetate.

petroleum ether and 150 mL ethyl

4.10 Petroleum ether-Ethyl aceta : Mix 300 mL petroleum ether and 700 mL ethyl

acetate.

4.11 Acetonitrile-water (30+70 d 700 mL water.

4.12 Thiacloprid standard chemical GAS No.: 111988-49-9) . purity

=95%.

(accurate to 0.000 1 g), dis-
ion is 1.0 mg/mL. The solution

4.13 Standard stock solution:
solve and quantitatively with m
is storded in refrigerator at —1

4.14 Standard working solution te standard stock solution with

methanol to appropriate concentra ed in refrigerator at 4 C, period

of validity is 3 months.
4.15 SCX column (500 mg, 6 mL) or equivalent.

4,16 Membrane:0.22 um, for organic phase.

5 Apparatus and equipments

5.1 High performance liquid chromatograph: Equipped with UV-VIS detector.
5.2 Analytical balance: 0.000 1 g and 0.01 g.

10
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5.3 Centrifuge: 4 000 r/min.

5.4 Tissue blender.

5.5 Homogenizer.

5.6 Solid-phase extraction apparatus.

5.7 Nitrogen evaporator.

5.8 Vortex mixer: speed adjusta

6 Sample preparation and stor.

6.1 Requirement
In the course of sampling and shall be take to avoid the
contamination or any factors whic ontent.

6.2 Fruits, vegetables

Take approximately 500 g represent washed with water, the edible
parts are blended and homogenize clean containers, seal and la-

bel, store below —18 TC.
6.3 Chicken, pork, pork liver

Take approximately 500 g represe i blended and homogenized by a
below —18 C.

tissue blender. Put in suitable clean
6.4 Honey

Take approximately 500 g representative samples, for non-crystalline samples , Stir absolutly; for
crystallized sample, melt the sample in a sealed case in a water bath less than 60 C , stir the samples
after melting, and cool it to room temperature. Attention must be taken to prevent water evapora-
tion while melting. Put in suitable clean containers. seal and label. store at room temperature.

6.5 Milk. fat liquid samples or can be melt to liquid samples

Take approximately 500 g representative samples. Put in suitable clean containers, seal and label,
store at room temperature.

11
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6.6 Rice,Tea, soybean

Take approximately 500 g representative samples, the samples are pulverized with a pulverizer and
mix thoroughly, place in suitable clean containers, seal and label, store at room temperature.

7 Analytical procedure

7.1 Extraction
7.1.1 Fruits, vegetables

Accurately weigh 2.0 g of the test sample (accurate to 0.01 g) into a 10 mL centrifuge tube, add
2 mL saturated aqueous sodium chloride and shake. Then add 4 mL ethyl acetate in the glass, and
mixed with a vortex mixer, extract for 30 min under ultrasonic wave. After centrifugation at
4 000 rpm for 10 min, the supernatant is collected in a graduated tube. The residues are re-extracted
once as the above procedure, combine the supernatants. Evaporate the extract solution to dryness at
45 C under nitrogen flow. Resolve the residues with 4 mL Petroleum ether-Ethyl acetate (85+ 15,
V/V) .

7.1.2 Chicken, pork, pork liver, honey. rice. eggs, milk, soybean, tea

Accurately weigh 2.0 g of the test sample (accurate to 0.01 g) into a 10 mL glass centrifuge tube,
add 2 mL water and mix. Then add 4 mL ethyl acetate in the glass, and mixed with a vortex mixer,
extract for 30 min under ultrasonic wave.After centrifugation at 4 000 rpm for 10 min, the superna-
tant is collected in a graduated tube. The residues are re-extracted once as the above procedure,
combine the supernatants. Evaporate the extract solution to dryness at 45 C under nitrogen flow.
Resolve the residues with 4 mL methnol, then add 3 mL hexane and mix with a vortex mixer for
5 min. After centrifugation at 4 000 rpm for 5 min, the extraction liquid is collected in a graduated
tube. The residues are re-extracted once as the above procedure, combine the extraction liquid.
Evaporate the extract solution to dryness at 45 C under nitrogen flow. Resolve the residues with
4 mL Petroleum ether-Ethyl acetate (85+15, V/V).

7.1.3 Fat

Accurately weigh 2.0 g of the test sample (accurate to 0.01 g) into a 10 mL glass centrifuge tube,
add 4 mL acetonitrile ,extract for 5 min in a high speed homogenizer and for 30 min under ultrasonic
wave.After centrifugation at 4 000 rpm for 10 min, the supernatant is collected in a graduated tube.
The residues are re-extracted once with 2 mL acetonitrile as the above procedure, combine the su-
pernatants. then add 3 mL hexane and mix with a vortex mixer for 5 min. After centrifugation at
4 000 rpm for 5 min, the extraction liquid is collected in a graduated tube. The residues are re-ex-
tracted once as the above procedure, combine the extraction liquid. Evaporate the extract solution
to dryness at 45 ‘C under nitrogen flow. Resolve the residues with 4 mL Petroleum ether-Ethyl ace-
12
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tate (85+15, V/V).
7.2 Cleanup
The SCX column was activated using 5 mL of methanol and 3 mL of water, respectively, transfer the
above solution into the activation of SCX column. Rinse the column with 10 mL petroleum ether-
Ethyl acetate (30+70, V/V) . All elutes is collected in a graduated tube, concentrated to dryness by
nitrogen instrument at 50 C , residue was dissolved in 1 mL acetonitrile-water (30+70, V/V).After
being filtrated with a 0.22 um filter, the final solution is used for HPLC determination.
7.3 Determination
7.3.1 LC operating conditions
LC conditions as follow.
a) Column: C;s column, length 150 mm, inner diameter 4.6 mm , particle size 5 um. Or equivalent;
b) Mobile phase: acetonitrile-water (30+70, V/V);
¢) Flow rate: 1.0 mL/min;
d) Injection volume: 20 uL;
e) Column temperature: Room temperature;
f) Detection wavelength: 240 nm;
g) Mass parameters: listed in the Annex A.
7.3.2 Determination
According to the approximate concentration of thiacloprid in the sample solution, select the standard
working solution with similar responses to that of the sample solution. The responses of thiacloprid
in the standard working solution and sample solution should be within the linear range of the instru-
mental detection. The standard working solution should be randomly injected in — between the injec-
tions of sample solution of equal volume. Under the above operating condition, the retention time of
thiacloprid is about 7.2 min. The chromatogram of the standard working solutionis shown at figure
B.1.

7.3.3 Confirmation of HPLC-MS/MS

Determine the sample under the established LC/MS-MS conditions, and calculate the intensity ratio
13
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of two selected ion pairs of the sample solution and the standard working solutions. If the retention
time of sample chromatogram peak are consistent with that of working solution, and the relative
abundance ratio tolerance meets the requirements listed in the Table 1, it can be concluded that this

compound does exist in the sample.

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

Relative ion intensities/ % =50 >20~50 >10~20 <10

Permitted relative

i +30 Z50
tolerances/ %
7.4 Blank test
The opration of the blank test i i i e method of determination. but

without omission of sample addi

8 Calculation and expression of result

Calculate the content of thiaclo
the formula (1). The blank val

C data processor or according to

It of calculation.

(1)

Where:

X —the residue content of thiacloprid in the test sample, mg/kg;

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

¢ —the concentration of thiacloprid in standard solution, ug/mL;

V —the final volume of sample solution, mL;

A —the peak area of thiacloprid in the standard solution;

m —the corresponding mass of test sample in the final sample solution, g.

14



SN/T 4046—2014

9 Limit of quantification and recovery

9.1 Limit of quantification
The Limit of quantification of this method is 0.01 mg/kg.
9.2 Recovery

The recovery range of thiacloprid
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Annex A
(Informative)
Main Mass Parameters”

MS/MS parameters see the followings as reference:

a) lon Source: ESI, Positive;

b) Monitor mode: Multiple reaction monitoring, MRM;

¢) Resolution: Unit mass resolution;

d) Other parameters: see the follow table A.1.

Table A.1—Related parameters and qualifier and quantifier in MRM

Parent
Compound name | lons,m/z Collision energy/V Cone Voltage/V
ions.m/z
126.0(Transition
e 29 67
thiacloprid 253.0 for quantification)
186.0 19 66

1) Non-commercial statement. the equipments and their types involved in the standard method are not related to com-

mercial aims, and it is encouraged to use equipments of different corporation or different type.

16



SN/T 4046—2014

Annex B
(Informative)
Chromatogram of the thiacloprid standard

81 thiacloprid

7] ~

voltage/mV
i

|
—

time/min

Figure B.1—Liquid chromatogram of thiacloprid (0.2 mg/L)
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Annex C
(Informative)
Results of recoveries of thiacloprid residues

Table C.1—Fortifying concentration of thiacloprid in samples and its corresponding recoveries (n=10)

Sample Spiked level/ Recovery range/ Spiked level/ Recovery range/
(mg/kg) % (mg/kg) %

0.01 0.01 75.9~103.6
Tomatoe 0.1 0.1 85.3~107.7
5.0 20 86.8~103.7
0.01 74.7~100.5 0.01 77.0~97.7
Cabbage 0.1 0.1 82.1~109.3
5.0 20 85.5~106.1
0.01 0.01 78.3~105.2
Turnip 0.1 0.1 86.5~104.3
5.0 20 84.5~105.6
0.01 74.7~105.5 0.01 77.3~107.1
Potatoe 0.1 0.1 85:1=<107.2
2.0 2.0 82.9~107.8
0.01 0.01 74.6~103.8
Apple 0.1 0.1 75.2~101.6
5.0 20 76.5~101.8
0.01 0.01 75.9~102.8
Banana 0.1 0.1 86.9~105.7
5.0 20 87.5~104.4
0.01 78.4~102.4 0.01 77.8~106.2
Soybean 0.1 83.7~104.1 Egg 0.1 82.1~107.9
20 87.8~106.2 20 90.1~104 .4
0.01 74.3~104.3 0.01 74.8~106.6
Leek 0.1 84.0~101.0 Milk 0.1 82.2~104.3
5.0 88.4~101.5 20 88.0~103.4
0.01 78.3~104.7 0.01 76.8~104.2
Onion 0.1 81.6~108.9 Tea 0.1 82.7~105.6
5.0 88.9~101.6 20 88.4~103.9
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