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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
stration of the People’s Republic of China.

This standard was drafted by Chinese Academy Inspection and Quarantine Bureau of the People’s Re-
public of China. longda foodstaff co. .Ltd.

The main drafters of this standard are: Li Li,Fu Jian,ChuYusheng.Lou XiShan and Wang Jie.

This standard is an Entry-Exit Inspection and Quarantine professional standard promulgated for the
first time.

Note: This English version.a translation from the Chinese text,is solely for guidance.
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Determination of dinotefuran residues in food for
import and export—LC-MS/MS

1 Scope

This standard specifies the method of preparation and determination of dinotefuran residue in food-
stuffs for import and export by LC-MS/MS.

This standard is applicable to the determination and confirmation of dinotefuran residue in wheat,

maize, peanut, pineapple,apple, carrot, spinach, pork,and salmon.
2 Principle

The test sample is extracted by acetonitrile,and the extract is then dehydrated with anhydrous sodi-
um sulfate. After cleaned up with Envi-Carb/LC-NH; cartridge or C;s solid phase extraction car-
tridge.the analyte is determined and confirmed by LC-MS/MS, using external standard method.

3 Reagents and materials

Unless otherwise specified,all the reagents used should be chromatography pure. “Water” is redis-
tilled water.

3.1 Acetonitrile.

3.2 n-Hexane.

3.3 Acetone.

3.4 Aether.

3.5 Sodium chloride.

3.6 Anhydrous sodium sulfate: Analytically pure,ignite for 4 h at 650 C and keep in a tightly con-

tainer.

3.7 KyHPO..
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3.8 Potassium dihydrogen phosphate.

3.9 Sodium hydroxide.

3.10 Hydrochloric acid.

3.11 1 mol/L Sodium hydroxide: Weight 40 g sodium hydroxide(3. 9) ,dissolve in 1 L water.
3.12 1 mol/L Hydrochloric acid: Weight 36.5 g hydrochloric acid (3. 10) .dissolve in 1 L water.

3.13 Acetonitrile saturated with n-hexane: Add 100 mL acetonitrile(3. 1) into 100 mL n-hexane
(3. 2),mix adequately, then wait for delamination,use the substrate layer.

3.14 Acetone-n-hexane(1+1,V/V) :Mix adequately acetone(3. 3)and n-hexane with the same volume.
3. 15 Phosphate buffer solution :Dissolve 52. 7 g dibasic potassium phosphate (K;HPOs)and 30.2 g
of monobasic potassium phosphate in ca 500 mL water, adjust to pH 7. 0 with 1 mol/L sodium hy-
droxide solution or 1 mol/L hydrochloric acid solution dilute to 1 L with water.

3.16 Dinotefuran standard: C;H14NsO3 ,CAS No:165252-70-0, purity—=>98%.

3.17 Dinotefuran standard stock solution: Weigh an asequate amount of dinotefuran standard,dis-
solve in acetone n-hexane(1+1,V/V) to prepare a solution of 1. 0 mg/mL as the standard stock so-

lution,stored at 0 C ~4 C ,avoiding sunlight for one year.

3.18 Dinotefuran standard working solution: According to the requirement, prepare a standard

working solution by diluting the stock solution with acetone-n-hexane,stored at 0 C ~4 C.
3.19 Envi-Card/LC-NH; solid phase extraction column: 500 mg/500 mg.

3.20 Filter:0.2 pm.

4 Apparatus and equipment

4.1 Liquid chromatography-tandem mass spectrometry equipped with electrospray ion source.
4.2 Shaker.
4.3 Mixer.

4.4 Rotary vacuum evaporator.
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4.5 High speed homogenizer:10 000 r/min.

4.6 Centrifuge.

4.7 Centrifuge tube 100 mL.

4.8 Separatory funnel: 150 mL,250 mL.

4.9 Grain disintegrator.

4.10 Tissue blender.

4.11 Peanut muller.

5 Sample preparation and storage

5.1 Preparation of test sample

5.1.1 Wheat,maize

Take approximately 500 g of representative sample. Grind with a grinder to pass through a 2. 0 mm

round-hole sieve. Mix thoroughly and placed into a clean container,sealed and labeled.

5.1.2 Fruits,vegetables,pork and salmon

Take approximately 500 g of representative sample. The edible part are blended in a high speed

blender,mix thoroughly and placed into a clean container,sealed and labeled.

5.1.3 Peanut

Take approximately 500 g of representative sample. Grind and mix thoroughly, placed into a clean

container, sealed and labeled.

5.2 Storage of the test sample

Test sample of wheat,maize, peanut,tea.the power of ginger,the power of bunge prickly ash should
be stored at a range of 0 C ~4 C. The test sample of fruits and vegetables should be stored below
—18 C. In the course of sampling and sample preparation, precaution must be taken to avoid con-

tamination or any factors which may cause the change of residue content.

10
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6 Procedure

6.1 Extraction

6.1.1 Wheat,maize and peanut

Weigh 5 g of the test sample(accurate to 0. 01 g) into a 100 mL centrifuge tube, add 20 mL water,
let stand for 5 min,add 30 mL acetonitrile(3. 1) ,Extract for 1 min in a speed of 10 000 r/min.certri-
fuge for 3 min. Transfer the extract into a 250 mL volumetric flask . The residue was extracted by
20 mL acetonitrile(3. 1). Add 20 g sodium chloride and 60 mL phosphate buffer solution shake for
3 min. Place aside for separation. Discard the water phase. Add 5 g anhydrous sodium sulfate into
acetonitrile phase. Condense acetonitrile to nearly dryness by a rotary evaporator at 40 C.

6.1.2 fruit and vegetable

Weigh 10 g of the test sample(accurate to 0. 01 g)into a 100 mL centrifuge tube,add 30 mL acetoni-
trile(3. 1) ,Extract for 1 min in a high speed of 10 000 r/min,certrifuge for 3 min. Transfer the extract
into a 250 mL separatory funnel. Extract the residue with 20 mL acetonitrile, combine the extract,
Add 20 g sodium chloride and 60 mL phosphate buffer solution. Shake for 3 min, place aside for sepa-
ration . Discard the water phase. Add 5 g anhydrous sodium sulfate into acetonitrile phase. Condense
acetonitrile to nearly dryness by a rotary evaporator at 40 C.

6.1.3 pork and salmon

Weigh 10 g of the test sample (accurate to 0. 01 g ) into a 100 mL centrifuge tube,add 30 mL aceto-
nitrile(3. 1) ,then vorter, Extract with ultrasonic for 15 min,certrifuge for 3 min. Transfer the extract
into a 250 mL separatory funnel. Extract the residue with 20 mL acetonitrile, combine the extract,
Add 20 g sodium chloride and 60 mL phosphate buffer solution. Shake for 3 min, place aside for sepa-
ration . Discard the water phase. Add 5 g anhydrous sodium sulfate into acetonitrile phase. Condense
acetonitrile to nearly dryness by a rotary evaporator at 40 C.

6.2 Clean-up

6.2.1 Wheat,maize,peanut,pork and salmon

Dissolve the residue with 20 mL n-hexane, transfer the solution to 150 mL separatory funnel,extract
the residue for two times with 20 mL acetonitrile saturated with n-hexane. Combine the underlayer
and evaporated to dryness at 40 C. Dissolve the residue with 2 mL acetonitrile.

Rines a Envi-Carb/LC-NH; (500 mg/500 mg)with 10 mL acetonitrile. Load the above solution to col-
umn. Elute the column with 20 mL acetonitrile, collect the eluates and evaporated to nearly dryness at
40 C. Dissolve the regidue with acetonitrile (3.1 ).dilute to 2. 0 mL, passing through a 0. 2 pm fil-

ter,the solution is ready for LC-MS/MS determination and confirmation.

11
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6.2.2 Fruit and vegetable
Rines a Envi-Carb/LC-NH, (500 mg/500 mg) with 10 mL acetonitrile. Discard the effluent. Load the
extract(6. 1. 2) to column . Elute the column with 20 mL acetonitrile, collect the eluates and evapo-
rated to nearly dryness at 40 C. Dissolve the residue with acetonitrile (3. 1) ,dilute to 2. 0 mL, pass-
ing through a 0.2 um filter, the solution is ready for LC-MS/MS determination and confirmation.
6.3 Determination
6.3.1 LC-MS/MS operating condition

a) LC column. Waters Acquity Uplc BEH Cs 1.7 pm;

b) Mobile phase:Water,acetonitrile;

Table 1—The grade of mobile phase

Time/min Flow rate/ (mL/min) Water/ % Acetonitrile/ %
0.00 0.25 60 40
0.30 0.25 60 40
2.00 0.25 30 70
2.50 0.25 60 40

¢) Column temperature;: 30 C;

d) Flow rate: 0.2 mL/min;

e) Injection volume: 10 pL;

f)  MS/MS operating condition:See annex A.

6. 3.2 Determination

Select appropriate standard working solution with similar concentration level to that in sample solu-
tion. The standard working solution should be injected before and between the injections of the sam-
ple solutions with same injection volume. The response value of dinotefuran in the standard working
solution and sample solution should be within the linear range of the instrumental detection.

6.3.3 Confirmation

Under above determination condition,the variation range of the vetention time for the peak of ana-

lyte in unknown sample and in the standard working solution can not be out of range of *0. 25 min,

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 in the standard working solution at the similar con-

centration can not be out of table 1, and then the corresponding analyte must be present in the
12
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sample. Under chromatographic condition above(6. 3. 1) ,mass spectrum of the dinotefuran standard
are shown respectively as figure B. 1 in annex B.

Table 2—Maximum permitted tolerance for relative ion intensities while confirmation

Relative intensity(base peak) /% >50 >20~50 >10~20 <10

LC-MS/MS(relative) /% +20 +25 +30 +50

6.4 Blank test

The operation of the blank test is the same as the discribtion in the methed of determation,but with
omition of sample addition.

7 Calculation and expression of result

Calculate the content of fipronil residue in the test sample by LC-MS/MS data processor or according
to the formula (1).

_A+c-V
X = A (1)

Where:

X —the residue content of dinotefuran in the test sample., pg/kg;

A —the peak height of dinotefuran in the sample solution;
As —the peak height of dinotefuran in the standard working solution;

¢ —the concentration of dinotefuran in the standard working solution, 1g/L;

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

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

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method is 10 ng/kg.

8.2 Recovery

The experimental data of the concentrations of dinotefuran in the fortified sample and its corre-

sponding recoveries are: seen in table 3.
13
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Table 3—The experimental data of the concentrations of dinotefuran in the fortified sample
and its corresponding recoveries

Sample Added concentrations/ (pg/kg) Recovery/ %
10 65.00~72. 00
Wheat 20 70. 45~80. 00
40 75.75~85. 00
10 69.70~80. 20
Carrot 20 77.80~87.60
40 80.40~92. 00
10 69. 00~78. 00
Maize 20 76.50~85. 20
40 78.40~87.50
10 63.20~71. 60
Peanut 20 68.40~81. 00
40 78.50~85. 00
10 73.60~82. 20
Apple 20 78.40~85. 45
40 82.00~90. 20
10 69.50~85. 70
Perilla 20 78.45~90. 00
40 83.00~93. 50
10 75.40~82. 60
Spinach 20 78.00~87. 00
40 79.40~95. 50
10 65.50~78. 00
Pork 20 74.50~84. 30
40 78.50~90. 00
10 64.00~78. 50
Salmon 20 74.50~85. 45
40 79.20~94. 20

14




Annex A

(informative)

MS,/MS and MRM condition®

Table A. 1—MS/MS condition

SN/T 2231—2008

lon source ESI+
Capillary voltage 3.0 kV
Source temperature 120 C
Desoluation temperature 350 C

Cone gas flow

nitrogen,50 L/h

Desoluation gas flow

nitrogen.600 L/h

Collision gas pressure

argon.3.10 X 10" ¢Pa

Monitoring model

Multiple reaction monitor(MRM)

Table A. 2—MRM condition

Precursor ion Product ion ) o
Compound ) Dwell time/s Cone voltage/V |Collision energy/eV
m/z m/z
) 128. 82 0.10 20 12
Dinotefuran 202.9
156. 8 0.10 20 10

@ the produce ion is used for quantification.

D)

The equipment and their types Waters Quattro Premier involved in the standard method are not related to commer-

cial aims,and the analysts are encouraged to use equipments of different corporation pr different type.
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Annex B
(informative)
MRM Chromatogram of the standard

0. 59 202.9>>156. 8
100+ 3. 36et
X 4

10.01 0. 47
0- 1/min
0.10 0.20 0. 30 0. 40 0. 50 0. 60 0.70 0. 80 0.90 1. 60 1.10
_ 202.9>-128. 8
100 6. 47¢*
x _
0T R e e e e e e T e e ey /i

Figure B. 1-—The MRM Chromatogram of dinotefuran standard
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