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Foreword

Annex A,Annex B,Annex C of this standard are informative annexes.

This standard is proposed by and is under the jurisdiction of the Certification and Accreditation ad-
ministration of the People’s Republic of China,

This standard is drafted by Fujian Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China, Chinese Academy of Inspection and Quarantine, Jiangsu Entry-Exit Inspection and
Quarantine Bureau of the People’s Republic of China, Key Laboratory of Analysis & Detection Tech-
nology for Food Safety (Fuzhou University) Ministry of Education.

Main drafters of this standard are Yang Fang, Lu Shenyu, Xu Dunmin, Li Shujuan, Sheng Chongyu,
Yu Kongjie,Lin Yonghui, Lin Zhengcai, Chen Guonan.

This standard is a professional standard promulgated for the first time.

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

The first method Gas chromatography method

1 Scope

The standard specifies the method of determination of indoxacarb residue in foodstuffs for import
and export by gas chromatography. '

The method is applicable to determine indoxacarb residues in green soybeans. ging-gen-cai, grape-
fruit,ginger, fungi. bamboo shoot, tea, pork, fish and chicken for import and export.

2 Principle

Extraction of the indoxacarb residues with acetone and n-hexane mixed solvents,and then purifica-
tion with a ENVI-CARB solid phase extraction (SPE) cartridge for plant origin food, Florsil solid phase
extraction (SPE) cartridge for animal origin food, followed by gas chromatography analysis.

3 Reagents and Materials

Unless otherwise specified.all regents used are A. R. ,and pure “water” is redistilled water.

3.1 n-Hexane.HPLC grade.

3.2 Acetone HPLC grade.

3.3 Acetonitrile; HPLC grade.

3.4 Sodium chloride.

3,5 Neutral aluminum oxide; 100 mesh~-200 mesh,

3.6 Saturated sodium chloride solution: Add sodium chloride in water to the solution is saturated.

3.7 Acetone and n-hexane mixed solvent.Pipet 100 mL actone and 200 mL n-hexane and mix well.
13
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3.8 Standard of indoxacarb: Molecular formula Ci;H,; CIF;N; O, , CAS 174060-41-4, molecular weight
527. 84, purity =>98%.

3.9 Stock solutions of indoxacarb (100 mg /LY: Accurately weigh indoxacarb standard material, dis-

solve with methano! to a volume of 100 mL,and store at approximately 4°C for a maximum period.

3.10 Calibration solutions of indoxacarb for GC: Dilute appropriate volume of stock solutions to a
intended concentration with n-hexane and mixed well. These solutions should be prepared

before use.

3. 11 ENVI-CARB solid phase ex

tioned using 3 mL methanol and n= exaneTrixed sof ent béf'ore;j‘s/‘é"

Cef_tridge:SO{;,.nia »3 mL.

raction _cart'rldge:ZS_Q_ md,3 rriL'z'tﬁ" extraction cartridge was condi-
revent the columns from runing

dry.

3.12 Florisil solid phase extracti

4.1 QGas Chromatography: Equippgd wit%ﬂ% lectrg '
4.2 Centrifuge.4 000 r/min.
4.3 Grinder.

4.4 Tissues homogenizer.

4.5 Vortex mixer.

4.6 Uitrasonic machine.

4.7 Vacuum pump.

4.8 Solid phase extraction equipment,

4.9 Pressured gas blowing concentrator.
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5 Sample preparation and storage

5.1 Sample preparation
5.1.1 Furits and vegetables

Collect ca 500 g the representative samples the edible portions are cut up (without washing by wa-
ter) and mixed well with a tissure homogenizer,then sealed in clean containers and marked.

5.1.2 Tea and fungi

Collect ca 300 g the representative samplés and crush with & grinder, let them pass through 2. 0 mm
sieve,and then sealed in clean

5.1.3 Meats and Meat products

Collect ca 500 g the representatiw -s‘}anﬁpie"s’a_nd%ﬁve edible portions are mixed well with a tissure ho-

mogenizer,and then sealed in clan containers and marked.

6.2 Sample storage

Samples may be stored at — 18T , fes! : e stored at 0C ~4T for 72 h.

Precaution measures should be gaken tofavoigf cohtamiqion' orother factors may cause the change

e
6 Method of Determinati

6.1 Extraction

6.1.1 For tea and fungi. Weigh 1. 00 the prepared test samples into a 50 mbL stoppered plastic
centrifuge tube, then add 2 mL saturated sodium chloride solution (3. 6) and 3 mL acetone and n-hex-
ane mixed solvent (3.7),stopper the tubes and votrtex for 30 s and extract with ultersonic machine
for 20 min.and then centrifuge at 2 500 r/min for 3 min.transfer the supernatant to another clean
tube and repeat the extraction procedure again. The supernatants are collected in a 3 mbL tube and
evaporat ta ca 1 mlL at 35C under a stream of nitrogen.

6.1.2 For vegetables and furits: weigh 10. 00 g of the prepared test samples into a 50 mL stoppered
plastic centrifuge tube.add ca 5 g sodium chloride and 10 mL acetone and n-hexane mixed solvent
(3.7),extract with ultersonic machine for 20 min,and then centrifuge at 2 500 r/min for 3 min, trans-
fer the supernatant to another clean tube and repeat the extraction procedure again. The supernatants
are collected in a 10 mL tube and evaporat to ca 1 mL at 35°C under a stream of nitrogen.

13
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6.1.3 For meat and meat products.weigh 10. 00 g of the prepared test samples into a 50 mL stop-
pered plastic centrifuge tube.add ca 5 g sodium chloride and 10mL acetone and n-hexane mixed sol-
vent (3.7),extract with ultersonic machine for 20 min,and then centrifuge at 2 500 r/min for 3 min.
transfer the supernatant to another clean tube and repeat the extraction procedure again. The super-
natants are collected in a 10 mL tube and evaporated to ca 1 mL at 35 under a stream of nitrogen,
and re-extract the analyte with 3 X 2 mL acetonitrile, collect the acetonitrile phase and evaporat to ca
1 mL at 35°C under a stream of nitrogen.

6.2 Clean-up

6.2.1 For samples extracted according to 6. 1. 1 and 6. 1. 2.Pass extracts through ENVI-CARB car-
tridges conditioned at a flow rate ca 1 mL/min, discard elutes, then the cartridges are dried under
vacuum,and the indoxacarb residues are eluted with 6 mbL acetone and n-hexane mixed solvent
(3.7). The elutes are collected and evaporated to dryness at 35°C under a stream of nitrogen and re-
dissolved in 1 mL acetone for GC-ECD analysis.

6.2,2 For samples extracted according to 6. 1. 3 Connect Florisi! PR cartridges to a solid phase ex-
traction equipment,fill 0. 5 g neutral aluminum oxide in the top of the cartridegs,and condition the
SPE cartridegs with 3x 1 mL acetone and n-hexane mixed solvent (3.7) at a flow rate ca 1 mL/min.
Pass extracts through Florisil PR cartridges and elute with 6 mL acetone and n-hexane mixed sol-
vent. The elutes are collected and evaporated to dryness at 35T under a stream of nitrogen and re-
dissolved in 1 mL acetone for GC-ECD analysis.

6.3 Determination

6.3.1 GC operation conditions

a) Column:HP-5 fused quartz capillary column,30 m x 0. 32 mm(i. d. }, film thickness 0. 25 pm or
equivalent columns;

b) Column temperature: Initial temperature 80C ,ramp at 20°C /min to 1807C, hold for 3 min, ramp
at 20°C /min to 2407TC ,hold for 3 min,and then ramp at 20°C /min to 270°C ,hold for 13 min;

¢) Injection port temperature:2207T ;

| d) Temperature of detector:2807C ;

e) carrier gas:Helium,purity=299, 995% , flow rate is 1 mL/min;

) Injection volume:2 ulL;

g) Injection mode:Splitless, purge after 1 min,

6.3.2 GC/ECD detection

Prepare standard solutions containing indoxacarb at appropriate concentrations according to the ana-

Iyte in sample extracts. The standard solutions should be injected in between the injections of sample
16
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solution of equal volume. The responses of standard solutions and sample solutions should be within
the linear range. The referenced retention time of indoxacarb is 24. 8 min. Annex A is the chromato-
gram of the standard solution.

6.4 Calculation and expression of the result
Calculate the concentration of the indoxacarb residues in sample according to the formula (1)

~AxesxV
X="3 5 (1)

where

X—indoxacarb content in the test sample,mg/kg;

A—the peak area of indoxacarb aliquot of sample solution injected into GC/ECD system;
As—the peak area of indoxacarb of stand solution injected into GC/ECD system;
¢s—concentration of indoxacarb in the standard sofution,mg/L;

V—final volume of sample extract,ml;
m—mass of sample,g.

7 Limit of determination and recovery

7.1 Limit of determination

The limit of determination éf indoxacarb is 0. 005 mg/kg.
7.2 Recovery

The recovery data of indoxacarb residues is listed in table 1.

Table 1—Recovery for indoxacarb residues

Matrix Spike level/(mg/kg) Recovery/%
0. 005 73.2~91.4
0.010 87.4~105.3
qing-gen-cai

0.020 - 75.2~88.4
0. 040 81.8~108.5
0. 005 81.3~99.6
0.010 87.3~112.4

ginger
0. 020 78.9~85.9
- 0. 040 91,9~102.7
0. 005 78.4~116.1

tea

0.010 96.4~105.5

17
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Table 1 (continued)

Matrix P Spike level '(mg kg ' Recovery/ %

0. 020 96.3~108. 8

tea :
0. 040 99.2~107.5

0. 005 73.4~84.4
010 81.1~93.3

bamboo shoot
020 81.6~86.8

040 79.9~-88.3
005 72.4~100.9

010 | 96.8~106.4
grapefruit -

ole olole

88.9~103.7
93.2~101.9

64.3~90.5

86.6~100.5

green soybéans
83.5~99.9

§1,5~89.9

84.6~107.6

92.6~105.4

fungi
78.6~83.8

89.56~95.9

73.6~95.7

95.7~114.1

pork

88.9~97.9

93.0~108.5
73.4~91.9
86.4~95.3
81.0~94.8
92.5~105. 2

chicken

67.7~79.6

67.7~79.8
92.5~105.2
86.1~94.1

fish

The two method Liquid chromatography-tandem mass spectrometry method

8 Scope

The standard specifies the method of determination of indoxacarb residue in foodstuffs for import
and export by tiquid chromatography-tandem mass spectrometry method.
18
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The method is applicable to determine and confirm indoxacarb residues in green soybeans.ging-gen-
cai. grapefruit,ginger, fungi, bamboo shoot, tea. pork, fish and chicken for import and export.

9 Principle

Extraction of the indoxacarb residues with acetone and n-hexane mixed solvents.and then purifica-
tion with a ENVI-CARB solid phase extraction (SPE) cartridge for plant origin food, Florsil solid phase
extraction (SPE) cartridge for animal origin food, followed by liquid chromatography-tandem mass
spectrometry determination and confirmation.

10 Reagents and Materials o

Unless otherwise specified,all regents used are AsR. ,and pure “Water” is redistilled water.

10.1 n-Hexane:HPLC grade.

10.2 Acetone;HPLC grade.

10.3 Acetonitrile;HPLC grade. |7 =+

10.4 Sodium chioride.

10.5 Neutral aluminum oxide: 10 mes

10.6 Saturated sodium chlorig g in water to the solution is saturated.

10.7 Acetone and n-hexane nixe W actone and 200 mL n-hexane and mix

well,

10.8 Standard of indoxacarb:MolewﬁM CaH;; C! ﬁNsQ},CAS 174060-41-4, molecular weight
527. 84, purity=298%. '

10.9 Stock solutions of indoxacarb (100 mg/L): Accurately weigh indoxacarb standard material,
dissolve with methanol to a volume of 100 mL.and store at approximately 4'C for a maximum peri-
od.

10.10 Calibration solutions of indoxacarb for GC;Dilute appropriate volume of stock solutions to a
intended concentration with n-hexane and mixed well. These solutions should be prepared before

use.

10.11 ENVI-CARRB solid phase extraction cartridge:250 mg.3 mL.the extraction cartridge was con-
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ditioned using 3 mL methanol and n-hexane mixed solvent before use, prevent the columns from ru-
ning dry.

10. 12 Florisil solid phase extraction catridge:500 mg,3 mL.

11 Apparatus and equipmént

11.1 High performance liquid chromatography-mass spectrometer equipment: Equipped with elec-
trospray (ESI) LC interface,

11.2 Centrifuge:4 000 r/min,

1. 37 Grinder.

11.4 Tissues homogenizer.

11.5 Vortex mixer.

11.6 Ultrasonic machine.

11.7 Vacuum pump.

11.8 Solid phase extraction equipment.

11.9 Pressured gas blowing concentrator.
12 Sample preparation and storage

12,1 Sample preparation
12.1.1 Furits and vegetables

Collect ca 500 g the representative samples the edible portions are cut up (without washing by wa-

ter) and mixed well with a tissure homogenizer, then sealed in clean containers and marked.
12.1.2 Tea and fungi
Collect ca 300 g the representative samples and crush with a grinder, let them pass through 2. 0 mm

sieve,and then sealed in clean containers and marked.
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12.1.3 Meats and Meat products

Collect ca 500 g the representative samples and the edible portions are mixed well with a tissure ho-
mogenizer,and then sealed in clean containers and marked.

12.2 Sample storage
Samples may be stored at — 18°C , fresh or frozen tissues may be stored at 0C ~4T.

Precaution measures should be taken to avoid contamination or other factors may cause the change
of residues concentration in samples.

13 Method of Determination

13.1 Extraction

13.1.1 For tea and fungi: weigh 1. 00 g of the prepared test samples into a 50 mL stoppered plastic
centrifuge tube,then add 2 mL saturated sodium chloride solution (10.6) and 3 mL acetone and n-
hexane mixed solvent (10. 7} ,stopper the tubes and votrtex for 30 s and extract with ultersonic ma-
chine for 20 min, and then centrifuge at 2 500 r/min for 3 min. transfer the supernatant to another
clean tube and repeat the extraction procedure again. The supernatants are collected in a 3 mL tube
and evaporat to ca 1 mL at 35°C under a stream of nitrogen.

13.1.2 For vegetables and furits: weigh 10. 00 g of the prepared test samples into a 50 mL stoppered plas-
tic centrifuge tube.add ca 5 g sodium chloride and 10 mL acetone and n-hexane mixed solvent (10.7),ex-
tract with ultersonic machine for 20 min,and then centrifuge at 2 500 r/min for 3 min.transfer the superna-
tant to another clean tube and repeat the extraction procedure again. The superatants are collected in a
10 mL tube and evaporat to ca 1 mb at 35°C under a stream of nitrogen.

13.1.3 For meat and meat products: weigh 10. 00 g of the prepared test samples into a 50 mL stop-
pered plastic centrifuge tube,add ca 5 g sodium chleride and 10 mL acetone and n-hexane mixed sol-
vent (10. 7), extract with ultersonic machine for 20 min, and then centrifuge at 2 500 r/min for
3 min.transfer the supernatant to another clean tube and repeat the extraction procedure again. The
supernatants are collected in a 10 mL tube and evaporated to ca 1 mL at 35°C under a stream of nitro-
gen,and re-extract the analyte with 3 X 2 mL acetonitrile, collect the acetonitrile phase and evaporat
to ca 1 mL at 35°C under a stream of nitrogen. '

13.2 - Clean-up

13.2.1 For samples extracted according te 13. 1.1 and 13. 1, 2; Pass extracts through ENVI-Carb
cartridges conditioned at a flow rate ca 1 mL/min.discard elutes, then the cartridges are dried under

vacuum, and the indoxacarb residues are eluted with 6 mL acetone and n-hexane mixed solvent
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(10.7). The elutes are collected and evaporated to dryness at 35C under a stream of nitrogen and re-
dissolved in 5 mL acetonitrile-water mixed solvent (5+5,v/v) for LC-MS detection.

13.2.2 For samples extracted according to 13. 1. 3:Connect Florisil PR cartridges to a solid phase
extraction equipment, fill 0. 5 g neutral aluminum oxide in the top of the cartridegs.and condition the
SPE cartridegs with 3% 1 mL acetone and n-hexane mixed solvent (10.7) at a flow rate ca 1 mL/
min. Pass extracts through Florisil PR cartridges and elute with 6 mL acetone and n-hexane mixed
solvent. The elutes are collected and evaporated to dryness at 35°C under a stream of nitrogen and
redissolved in 5 mL acetonitrile-water mixed solvent (5+5,v/v) for LC-MS detection,

13.3 Determination

13.3.1 LC operation conditions

a) Column;Acquity UPLC BEH Cy; column (b

by Column temperature;30C ;

¢) Mobile phase:acetonitrile-water [

d> Flow rate.300 pl/min;

e) Injection volume;10 uL.
13.3.2 MS operation conditions
a) lon sour‘ce;ESI,positive ionisl‘i‘i -
b) Scan mode.multiple reaction mf
Other reference mass operating conditiond-at '

13.3.3 LC-MS detection

Prepare standard solutions containing indoxacarb at appropriate concentrations according to the ana-
lyte in sample extracts. The referenced retention time of indoxacarb is 1. 9 min. Annex C is the recon-
stituted ion chromatogram of indoxacarb standard solution.

13.4 Confirmation test

13.4.1 Retention time

The variation range of the retention time of the analyte in the test portion and in the standard work-
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ing solution shall be within the range of +5%.
13.4.2 Signal-to-noise ratio

The signal-to-noise ratio for each diagnostic ion shall bez=3 * 1, the signal-to-noise ration for quanti-
tative ion shall bez=10 : 1.

13.4.3 Relative intensities

The qualification ions of the analyte must be found,and at least include one precursor ion and two

daughter ions, For the same analysi§

batch and the same ana!yte the ¥ {ariation range of the ion ratio
between the two daughter ions for

similar concentration can not be out

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

25 +30 +50

Maximum permitted tolerances for relati e ion nt
BE

X—indoxacarb content in the tes'sampie mg. kg

A—the peak area of indoxacarb alig ‘t of samp & solutionf m;ec- 'd into LC/MS system;

A —the peak area of indoxacarb of stand SO L}tlon injected mto LC/MS system;
¢s—concentration of indoxacarb in the standard solution,mg/L:
V—final volume of sample extract.mL;

m-—mass of sample.qg.

14 Limit of determination and recovery

14.1 Limit of determination

The limit of determination of indoxacarb is 0. 005 mg/kg.
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14.2 Recovery

The recovery data of indoxacarb residues is listed in table 3.

Table 3—Recovery for indoxacarb residues

Matrix Spike level/(mg/kg) Recovery/%
0. 005 103, 0~117.6

ding-gen-cai 0,010 91.4~117.4
0.020 96.8~108.5

0. 005 99.2~117.6

ginger 0.010 94.8~118.1
0. 020 93,3~103.2

0. 005 77.8~98.6

tea 0.010 82.3~112.3

0, 620 82.9~85.0

0. C05 80.2~112.6
barnboo shot 0.010 i08. 3~118.9
0.020 93.9~105.8
0. 005 105.0~119.8

grapefruit 0.010 86.0~113.8
0. 020 90.7~100,7

0. 005 86.0~113.6
green soybean 0,010 103.0~119. 2
0.020 88.1~118.0

0. 005 67.4~93.8

fungi 0.010 72.3~112.3

0.020 72.5~82.1

0. 065 87.4~100.2

pork 0.010 82,3~112,3
0.020 93.7~106.5

0. 005 86.6~115.8

chicken 0.010 71.2~102.9
0.020 86.3~100.4

0. 005 66.2~88.4

fish 0.010 94, 1~104.1
0.020 85.9~102.1
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Annex A
(Informative)
Gas chromatogram of indoxacarb standard solution
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Figure A. 1—Gas chromatogram of indoxacarb standard solution
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Annex B
(Informative)
Reference mass conditions”

Reference mass conditions;
a) Capillary.0.5 kV;

by Source Temperature;120C ;

¢) Desolvation Temperature 4507 ; B

d) Cone Gas Flow (Nitrogen):#5 L /h:
e) Desolvation Gas Flow (Nitrogen) :900 J#

i

a

Precursor
Compound Cone/V CE/eV
{m/z)
) 5 30 13
indoxacarb 528.2
' 30 16

Note: The daughter ion with * » ™
be different,and the MS pardnr

1) Non-commercial statement.the reference mass parameters in Annex A are accomplished by waters UPLC/Priemer
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 equipments of different corparation or different type.
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Annex C
(Informative)
Multiple reaction monitoring chromatogram of indoxacarb standard solution
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Figure C. 1—Multiple reaction monitoring chromatogram of indoxacarb standard solution
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