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

The standard was drafted by Jiaxing Entry-Exit fnspection and Quarantine Bureau, Jiaxing Colledge

and Jiaxing Institute For Food and Drug Contiol.

The main drafters of this standard are Zhang Mengmeng, Shen Bin, Li Lei, Zhang Zhanhuang,

Ou Beili, Chen Jianwei, Xi Qihui, Lai Liping.
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Determination of

food for import

1 Scope

This standard specifies the method of determination of flubendiamide residues in food for import and
export by LC-MS/MS method,

dion and confirmation of flubendiamide residues in

This standard is applicable to the determine
shalloi . radish . tomato . orange . soybean , apple . tea. walnut . fish ., pork, pig liver.milk and so on---

2  Normative references

The following normative documents coniain provisions which, through reference in this text,
constitute provisions of this National Standard. For dated references, subsequent amendmentis o,
or revisions of, any of these publications da not apply. However, parties to agreements based in

this National Standard are encouraged to invesiigaie the possibility of applying the most recent

sditions of the normative documents indicaied below. For undated references, the latest edition of

the normative document referred to applies.

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

The flubendiamide residue in the test sample is exiracted with acetonitrile. The exiracts are cleaned
up by Envi-Carb/LC-NH, or LC-Florisil 8P cariridge. Determination and confirmation made by LC-

MS/MS using external standard method,
4 Reagents and materials

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

4.1 Acetonitrile; Chrormatogram grade.
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4.2 Toluene;Chromaiogram grade.

4.3  n-hexane.Chromatogram grade.

4.4 Acetone:Chromatogram grade,
4.5 n-hexane saturated by acetonitrile. Add 140 1l prhexane(4, 2) and 50 mlL acetonitrile (4. 1) to

pear shape separatory funnel, shake for 5 i, ninetie the upper solution which is ready for use.

4.6 Acetonitrile-toluene(3 -+ 1. V/ V) . Measure 300 mL acetonitrile (4. 1) and 100 ml toluene (4. 2)

by measuring cylinder, mixed and ready for use.

4.7 Acetone-n-hexane(1-+1.V/V) . Measiira 200 mL aetone (4. 4) and 200 mL n-hexane (4.5) by

measuring cylinder. mixed and ready for use,

4.8 Acetonitrile-water (7 + 3. V/V); Measure 350 ml acctonitrile (4. 1) and 150 mL water by
‘measuring cylinder, mixed and ready for use.

4.9  Sodium chloride. Analytic grade.

4.10  Anhydrous sodium sulfate, lgnite i 650 or 4 h, and keep in a tightly closed container.
4. 11 Flubendiamide standard chemicals. i'urity == 99% , CAS number. 272451.65-7, formular,
CosHay /1IN, 045, molecular weight . 682. 39,

4.12  Flubendiamide standard stock soliiion(100 pg/mb)  Accurately weigh adequate amount of flu-
bendiamide standards, dissolve with aceionitrile and prepare a solution of 100 pg/ml as standard
stock solution, The standard stock solution should be siared at the temperature 4 C and protecting

from light.

4.13  Flubendiamide standard working solution “coarding to the requirement, pipetie adequate

1

amount of standard stock solution (4. 120 . andd dilite with different solution extracted from blank

ard waork

g solutions. These solutions should be

sample to prepare appropriate concentration «

prepared before use,

4.14  Envi-Carb/LC-NH, SPE cariridge. 500 ma/500 me. 5 mi or equivalent. Before use, condition

the Envi-Carb /L.C-NH, SPE cartridge with 5 i of aceronitrile- toluene (4. 6).

craguivaleni, Before use, condition the LC-Florisil

4.1%  LC-Florisil SPE cartridge: 1 000 mg, &

SPE cartridge with 2 mL acetone (4. 4) and 4 mi. 5 hexane (4,2 in turn,

4.16  Syringe drireven filter. 0.2 pin.
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b Apparatus and equipment
5.1 LC-MS/MS spectrometry, equipped wiih B

5.2 Electronic baiance, spectively sensitivity ot 0,017 mg and 0,01 g.

5.3 Tissue blender.

5.4 Vortex mixer (10 000 r/mir).

5.5 Centrifuge (4 000 r/min).

5.6 Centrifuge tube, polytetrafluorocihylenc, 50 il with stopper.

5.7 Rotary vacuum evaporator,

&
e

Nitrogen evaporaior.

6 Preparation and storage of test sampie wocedures

6.1 Sample preparation

6.1.1 Tea.soybean and walnut

Take about 500 g of representative sample. Ground in a pulverizer for granule with size of 2.0 mm.

Keep the prepared sample into a clean container. soul and label.

6.1.2 Shallot.radish,tomato.orange.apple.teq. pork. pig liver

Take about 500 g of represeniative sample. e sainple can eat, and ground in a blender. Keep the

prepared sarnple into a clean container, seah ond label,
6. 1.3 Milk

Take about 500 g of representaiive sample. Koop the: prepared sample into clean containers, seal and

label.

6.2 Storage

Tea.soybean. walnut products are stored of O A4 C in refrigerator. Shallot, radish. tomato.,
e stored at 18 C in refrigerator.

arange.apple. fish, pork.pig liver. milk produ
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be taken to avoid contamination or any factors

In the course of sample preparation. precautinns shall
that may cause the change of residue conteni

7 Procedure of Determination

7.1 Extraction

7.1.1 Shallot.radish,tomato. orange . soybear -apple . tea walnut, fish, pork, pigliver.milk

Soybean . tea and walnut. weigh an aliquot of 2 o « accurately. 0.01 g) sample into a 50 mlL capped

centrifuge tube, add 5 rnl water. stand [

Shallot, radish . tomato ,orange. apple. weigh an aligint of 2 g Caccurately, 0. 01 g) sample into a
50 mL capped centrifuge tube.

Add 20 ml acetonitrile (4. 1) into centrifuge tibe. vortex for 1 min at 10 000 r/min, then add 2 g
14000 r/min for 3 min, Transfer the supernatant into

sodium chloride (4. 9), mixed and centrifuge
n the same way with 15 mL acetonitrile (4. 1),

another tube. Repeat the extraction of the re:
ate T nearly dryness in a water bath 40 C. It is ready for

combined the solution. The solution evapor
SPE column to clean up.

7.1.2  Fish,pork.pig liver.miik

Weigh an aliquot of 2 g (accurately. 0. 01 o) sarmple into a 50 mb capped centrifuge tube, add 2 g an-

tonitrile (4.1) and 10 ml n-hexane saturated by

hydrous sodium sulfate (4.10). 20 mL ac
acetonitrile (4.5). Then voriex for 1 min at 10 000 /min. and centrifuge at 4 000 r/min for 3 min.
f

Transfer the lower solution into another fube. Repeai the exiraction of the residues in the same way

with 15 mL acetonitrile (4. 1).combined the solition. The solution evaporate 1o nearly dryness in a

water bath 40 C. It is ready for SPE column o 2lcan Lp,
7.2 Cleanup
7.2.1 Shallot, radish.tomato.orange. sovhean apole. tes. walnut

Draw the extractant (7. 1. 1) with 2 mi acetoniirlie-toluene (4, 6) through Envi-Carb/LC-NH, SPE
cartridge (4. 14), repeat twice. Wash the tibe with 15 mlL acetonitrile-toluene (4. 6), flow rate is

2 mL/min,collect elution. The solution avaporate 1o nearly dryness in a water bath below 40 T,

Dissolve the residue and dilute to 2. 0 mi aceroniirile-waier (4, 8) . Filter the solution with a
0.20 pm filter (4. 16) . The final sclution is res

forr analvsis,

7.2.2 fish pork.pig liver.milk

Draw the extractant (7. 1. 2) with 2 ml. s hevane (4 2) thratgh LC-Florisil SPE cartridge (4. 15),
12
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repeat twice. Wash the tube with 2 mi. r-hewxane (4.3, discard elution. Wash the tube with 10 ml.

f-hexane-Acetone(4. 7 ), flow rate is @ ml/imin,

IsTel!

+ elution. The solution evaporate 1o nearly

widue and dilute to 1. 0 mbL acetonitrile-water

dryness in a water bath below 40 T, Dissoben v
(4.8, Filter the solution with a 0, 20 g filies (4 16) The final solution is ready for analysis.
|

7.8  Determination
7.8.1  LC operating conditions.

e

a)  Column; Symmetry Gy, 201 mim 250 mim, 1 i or equivalent;

) WMobile phase and Giradient elution, as 4

Table 1 ion program

Time/min

Water/ %

| 0. 00 40

40

|
!
|

2.00 i 60

¢)  Flow rate, 0. 20 mb/min:
) Column temperature: 35 C
&) Injection volume. 2 pl.
7.4, 2 MS operation conditions.

Seeing in annex A,

7,33 LC-MS/MS determination

According to approximate concentraiion t the standard working solution with similar

response to that of sample solution. srans of flubendiamide in the standard working

solution and sample solution should ba in i qa of the instrumental detection, The standard

working solution should be injected randomiy i beiween the injections of sample solution of equal

volume, At the above LC-MS/MS condit fion time is 1, 75 min, The qualitative ions for

each analyst include one precursor ion and two oroduct ions at least. Under the same determination

. sample shall match that of the calibration

standard within the tolerances 2, 5% sities of the deiected ions of each analyst,

shall correspond to those of the calibrad at comparable concentrations, within the

tolerances shown in table 2, then the corresponding analyie must be present in the sample. For LC.

S/MS chromatogram (MBVD of Tlubend

widards, see figure B, 1 and B, 2 in annex B,

13
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Table 2 Maximum permiited tolerances for relative ion intensities while confirmation

Relative intensity/% =50 20 B i >10~20 <10
Permitted tolerances/ % 120 LN 30 + 50

7.4 Blank test

The operation of the blank test is the same as the nrocedure that described above, but with omission

of sarmple addition.

8 Caleculation of result

The calculation of flubendiamide concentration iy the sample is according to the formula (1) ;

X:‘"{-\_xcx 14

Ay x m > 1000 (1)

Where

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

A ~—peak area of flubendiamide in the sample solution;

A—peak area of flubendiamide in the standard working solution;

¢ —the concentration of flubendiamide in the standard warking solution, ng/mL.;
m—ithe corresponding mass of test sample in the final sample solution, g;

V —the final volume of sample solution. mL.

9 Limit of quantification and recovery

9.1 Limit of quantification

The limit of quantification for flubendiamide iz 0 008 ma/kg.

9.2 Recovery

According to the experimental data. the fortified concenirations of flubendiamide and their

corresponding recoveries are shown in table 2
14
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Annay A

native)

LC-MS/MS aperat

(Intorr

on conditions

A1 LC-MS/MS operation conditions

a) lon source; ES!, negative ionisation mode,

b) Scan mode. muitiple reaction monitoring (MR

¢) lon spray voltage (IS),; 2 500 V.,

d)  The other reference mass conditions are adjusted so that the sensitiveness is satisfactional.
e) Probe temperature (TEM) , 250 T .

) Source Temperature, 110 T,

@) Monitoring ion pairs and reference collision voltage as table A, 1,

Tahle A. 1—Monitoring ion pairs and reference collision voltage

! Monitorions | Quantitation ion | Dweli/ ‘ Cone Volt/ Col. Energy/
Compound ! ) | o |
i (m/z> ; {m/z2) ms \ \
681 1/254. 1 ~30
fiubendiamide ; e B8 1/ 2041 500 - 35
[ 681.1/274.1 ; - 20

16
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Arnex B

ormative)

LC-MS/MS chromatogram of flubendiamide standards

100- 254, 1

274.1

9% -

212. 0
681. 3

1
0 ‘ m/z.
100120 140 160180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480500 520 540560 580 600 620 640 660680 700

Figure B. 1——LC-MS/MS chromatogram of flubendiamide

FCXA
100- L6 1004

%. %-
SR —— 2 ‘Lf».,,wu\k,mw.v,.,u...ﬂ-u.‘,. et A kY A
L L e L S E LS M LA A A LA A RN A A R B iy
0.50 100 1.50 2.00 2.50 3.00 3.50 4.00 450 500
a) fmin {/min
Figure B, 2—Extracting ion current of MRM chromatograms
for working standard solution of flubendiamide (5 ng/ml.)
17
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