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Foreword

Annex A and B of this standard is an informative annex.

This standard is proposed by and is under the charge of National Regulatory Commission for Certifi-
cation and Accreditation.

This standard was drafted by China Inspection and Quarantine Institute of Science and Technology.

This standard was mainly drafted by Chen Dongdong.Zhu Mingda, Jiang Wenbin,Dai Hanhui,Li Xiao-
juan,Peng Tao,Li Shujuan.
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Determination of aldicarb,aldicarb-sulfone and
aldicarb-sulfoxide residues in food for import and
export—LC-MS/MS method

1 Scope

This standard specifies the method of determination of aldicarb, aldicarb sulfoxide, aldicarb sulfone
residue in food by HPLC-MS/MS.

This standard is applicable for the determination and confirmation of aldicarb,aldicarb sulfoxide, aldi-

carb sulfone residue in ginger, tomato, broccoli, rice, peanut, soybeans, almonds., apples, citrus, tea,

liver,chicken,milk.
2 Principle

Aldicarb,aldicarb sulfoxide,aldicarb sulfone residue in sample is extracted with acetonitrile, the ex-
traction is passed through SPE column to purify, MRM mode monitoring and determined by HPLC-MS/
MS, quantified by external standard method.

3 Reagent and materials

Unless specifically mentioned.all reagents used should be analytical grade. “water”is GB/T 6682 wa-

rer.
3.1 Acetonitrile;HPLC grade.

3.2 Methanol.

3.3 Dichloromethane.

3.4 N-hexane.

3.5 Anhydrous sodium sulfate:Ignited at 650 C for 4 h,and stored in desiccator.

3.6 Methanol+ Dichloromethane(1+99, V/V):Add 1 mL methanol into 99 mL dichloromethane,

mix adequately.
11
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3.7 0.1% Formic acid solution:Add 1 mL Formic acid then diluted to 1 L with water.

3.8 Acetonitrile-0. 1% formic acid solution (10+ 90, V/V).Add 10 mL acetonitrile into 90 mL

0. 1% formic acid solution, mix adequately.

3.9 Aldicarb standard (Aldicarb,CAS No. 116-06-3) : Purity greater than or equal to 98%.

3.10 Aldicarb sulfone standard (Aldicarb-sulfone,CAS No. 1646-88-4) : Purity greater than or equal
t0 98%.

3.11 Aldicarb sulfone standard (Aldicarb-sulfoxide, CAS No. 1646-87-3) : Purity greater than or e-
qual t0:98%.

3.12 Stock standard solution: Accurately weight an adequate amount of standard dissolved with
methanol of 100 pg/mL. Stored the stock standard solution avoid light at the temperature 0 C ~
4 C.

3.13 Blank matrix extract solution: Extract the test samples which there are no aldicarb, aldicarb
sulfoxide,aldicarb sulfone residue according to the 6. 1 and 6. 2 to prepare the blank matrix extract
solution.

3.14 Standard working solution: According to the requirement,dilute standard solution with blank
matrix extract solution. The concentration of the solution is 10. 0 ng/mL.20. 0 ng/mL.50. 0 ng/mL,
100 ng/mL.200 ng/mL. Stored the standard working solution avoid light at the temperature 0 C ~
4C.

3.15 Amido SPE column:500 mg,3 mL,or equivalent.

3.16  0.45 pm Millipore.

4 Apparatus and equipment

4.1 Liquid chromatography-mass spectrometer equipment, triple quadrupole mass spectrometry

detector, equipped with electrospray (ESD) ion source,or equivalent.

4.2 Homogenizer.

4.3 Balance,sensitivity:0.01 g and 0. 1 mg.

4.4  Shaker.
12
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4.5 Rotary evaporator.

4.6 \Vortex oscillator.

4.7 SPE vacuum container.

4.8 Nitrogen evaporator.

5 Sample preparation and storage

5.1 Sample preparation

5.1.1 Rice,peanut,soybean,almond,tea:Representative sample 500 g,after homogenization using
heterogeneous devices, put into sealed clean containers and labeled, — 18 C in refrigerator to pre-

serve.

5.1.2 Ginger, tomatoes, broccoli, apple, citru, pig liver, chicken: Representative sample 500 g. use
organize broken machine to broke,then put into sealed clean containers and labeled, — 18 C in refrig-

erator to preserve.

5.2 Sample storage

The test samples of cereals and nuts should be stored in 0 C ~4 C ,avoiding from the light;the other

samples should be stored below — 18 C ,avoiding from the light.

In the course of sample preparation and sample storage, precaution must be taken to avoid contami-

nation.

6 Procedure

6.1 Extraction

5 g (accurating to 0. 01 g) of test sample is weighed and put into a 50 mL centrifuge tubes,add 20
mL acetonitrile,homogenize the sample for 2 min and shake the tube for 20 min. Transfer the whole
extract solution through anhydrous sodium sulfate into separatory funnel. The extraction is repeated
with 20 mL of acetonitrile,combine the extract solution to the sub-liquid funnel, intermixed, then add
20 mL acetonitrile saturated with n-hexane, shake for 10 min, wipe off hexane, transfer acetonitrile
into the conical flask and evaporate to dry in a water bath under 40 C. The residue is redissolved in

2 mL methanol + dichloromethane (1+99,V/V)(3.6).
13
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6.2 Clean up

Transfer the extract solution of 6. 1 to the amido SPE column (3. 8) , wash. Elution by methanol + di-
chloromethane (1+99,V/V) (3. 6),collect the outflow and eluate. Nitrogen evaporator to dryness,
add 1 mL mobile phase,through 0.45 pm millipore ready for HPLC-MS/MS determination.

6.3 Determination

6.3.1 LC-MS/MS operation condition

a) Liquid chromatography-tandem mass spectrometry;

b) LC column:Cy5,.100 mmx2.1 (i.d. )mm,3.5 pm;

¢) Mobile phase:Acetonitrile, formic acid solution (3. 7). Gradient program,see annex A;

d) Injector volume:20 pL;

e) Column temperature:30 C ;

f)  Flow rate:0.3 mL/min. Or under instrument conditions optimize;

g) lon source:ESI ion source;

h) Scan mode:Positive ion;

i) Detect mode:Multiple reaction monitoring (MRM).

6.3.2 Qualitative and quantitative determination

According to the method of 6. 3. 1,detect the residues of aldicarb,aldicarb sulfoxide.aldicarb sulfone
in the test sample solution, the standard working solution. The response of aldicarb,aldicarb sulfox-
ide,aldicarb sulfone should be in the linear range of the instrumental detection. If the response is out
of the linear range, the sample should be diluted with the blank matrix extract solution (3. 13) to
suitable concertration. Under the above chromatograph conditions, reconstituted ion chromatogram
of standard working solution is listed in annex B figure B. 1. Under the same conditions of experi-
ment, the retention time of the unknown sample is the same as the standard working solution; the
qualification ions for every compound must be found. For the same analysis batch and the same com-

pound, 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 cannot be out of range of table 1.

14
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Table T—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ % Permitted tolerances/ %
>50 +20
=20 to 50 +25
=10 to 20 +30
<10 +50

6.4 Blank test

The operation of blank test is the same as above,except without sample.

7 Calculation and expression of result

Calculating the content of moxidectin residue concentration in the sample is carried out by LC/MS/
MS data processor or according to the formula (1) .
(c—cy) xV

X = %1000

(1)
Where:

X—the residue content of aldicarb,aldicarb sulfoxide,aldicarb sulfone in the test sample,mg/kg;

c—the concentration of aldicarb,aldicarb sulfoxide,aldicarb sulfone in the test sample calculated
by calibration curve,ng/mL;

V—the final volume of sample solution,mL;

¢,—the concentration of aldicarb,aldicarb sulfoxide,aldicarb sulfone in the blank test calculated by
calibration curve,ng/mL;

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

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method is 0. 002 mg/kg.
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8.2 Add concentration and recovery

Add concentration and recovery see table 2.

Table 2—Recovery

Sample Compound Add concentration/ (11g/kg) Recovery/ %
2.0 66.3~77.6
aldicarb 4.0 77.8~85.4
10.0 82.4~89.3
2.0 73.9~80.3
rice aldicarb sulfoxide 4.0 83.5~88.7
10.0 82.1~90.2
2.0 78.6~84.8
aldicarb sulfone 4.0 83.1~88.1
10.0 86.5~92.1
2.0 63.5~72.3
aldicarb 4.0 77.4~81.2
10.0 80.3~86.4
2.0 79.8~86.6
ginger aldicarb sulfoxide 4.0 80.5~8b.4
10.0 81.2~89.2
2.0 77.8~89.4
aldicarb sulfone 4.0 80.1~84.8
10.0 84~92.2
2.0 68.9~78.4
aldicarb 4.0 76.1~84
10.0 80.5~88.5
2.0 77.2~89.7
broccoli aldicarb sulfoxide 4.0 78.6~90. 1
10.0 81.5~95.7
2.0 77~92.8
aldicarb sulfone 4.0 78.2~96.0
10.0 83.1~95.0
2.0 69.7~85.7
aldicarb 4.0 73.8~87.9
10.0 80.9~87.3
2.0 75.6~85.6
tomato
aldicarb sulfoxide 4.0 81.2~86.9
10.0 80.2~89.8
2.0 74.5~84.2
aldicarb sulfone
4.0 80.5~87.4

16
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Table 2 (continued)

Sample Compound Add concentration/ (11g/kg) Recovery/ %
tomato aldicarb sulfone 10.0 81.2~93.5
2.0 70.2~84.3
aldicarb 4.0 70.1~84.0
10.0 79.5~87.4
2.0 81.2~87.4
soybean aldicarb sulfoxide 4.0 79.5~86.3
10.0 82~89.3
2.0 83.1~89.0
aldicarb sulfone 4.0 82.1~89.8
10.0 85.4~94.6
2.0 74.3~83.4
aldicarb 4.0 79.3~85.9
10.0 77.9~89.0
2.0 77.4~87.7
apple aldicarb sulfoxide 4.0 79.2~95.1
10.0 84.9~94.3
2.0 74.7~87.0
aldicarb sulfone 4.0 78.6~86.5
10.0 80.0~95.5
2.0 71.2~83.7
aldicarb 4.0 78.4~86.7
10.0 79.8~88.4
2.0 77.6~86.0
citrus aldicarb sulfoxide 4.0 76.4~85.8
10.0 83.4~90.5
2.0 81.2~95.7
aldicarb sulfone 4.0 80.5~88.5
10.0 81.4~94.6
2.0 73.4~82.0
aldicarb 4.0 78.9~87.0
10.0 80.4~88.0
tea 2.0 76.2~82.7
aldicarb sulfoxide 4.0 77.1~95.2
10.0 81.8~88.5
aldicarb sulfone 2.0 78.5~86

17
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Table 2 (continued)

Sample Compound Add concentration/ (11g/kg) Recovery/ %
4.0 77.0~89.7
tea aldicarb sulfone
10.0 83.9~93.1
2.0 74.1~83.1
aldicarb 4.0 74.2~84.2
10.0 79.8~88.4
2.0 82.7~87.0
liver aldicarb sulfoxide 4.0 79.5~86.3
10.0 84.5~90.5
2.0 82.9~95.7
aldicarb sulfone 4.0 82.1~89.2
10.0 81.4~94.6
2.0 71.2~85.7
aldicarb 4.0 78.2~84.2
10.0 79.8~88.4
2.0 75.6~87.6
chicken aldicarb sulfoxide 4.0 82.1~86.9
10.0 78.1~90.0
2.0 76.4~93.1
aldicarb sulfone 4.0 82.4~85.2
10.0 81.4~93.6
2.0 65.9~78.6
aldicarb 4.0 77.4~87.7
10.0 80.9~87.3
2.0 82.1~86.0
milk aldicarb sulfoxide 4.0 83.4~86.0
10.0 80.2~89.2
2.0 77.3~89.4
aldicarb sulfone 4.0 82.9~87.4
10.0 81.2~92.2
2.0 71.2~85.7
aldicarb 4.0 78.2~81.8
10.0 79.4~86.4
peanut
2.0 75.1~87.6
aldicarb sulfoxide 4.0 79.3~86.9
10.0 78.1~90
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Table 2 (continued)

Sample Compound Add concentration/ (11g/kg) Recovery/ %
2.0 74.2~85.7

peanut aldicarb sulfone 4.0 81.7~88.6
10.0 81.4~92.3

2.0 68.9~80.8

aldicarb 4.0 76.3~84.2

10.0 79.8~88.5

2.0 77.3~86.2

almond aldicarb sulfoxide 4.0 80.5~90. 1
10.0 81.9~95.7

2.0 81.5~86.8

aldicarb sulfone 4.0 78.2~93.8

10.0 83.4~94.8
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Annex A
(Information)

Condition"

Table A. 1—Liquid mobile phase gradient program"”

Time/min Acetonitrile/ % 0. 1% Formic acid solution/%
0.00 10 90
6. 00 90 10
8.00 90 10
8.01 10 90
15. 00 10 90

Table A. 2—The condition parameters of the mass detector

lon source ESI+

Capillary voltage 4.0 kV
Source temperature 100 C
Desolvation temperature 300 C

Cone gas flow

Nitrogen,10 L/h

Collision gas pressure

Nitrogen,206. 85 kPa(30 psi)

Scanning model

multiple reaction monitor (MRM)

Table A. 3—MRM condition

Precursor Production Dwell Cone Collision
Compound
ion (m/2) (m/2) time/s voltage/V energy/eV
89° 0.20 40 10
aldicarb 213
98 0.20 40 5
86° 0.20 40 10
Aldicarb sulfone 223
81 0.20 40 10
89 0.20 40 3
aldicarb sulfoxide 207
132° 0.20 40 2

@ quantified ion pair.

1) Non-commercial statement:the reference mass parameters in annex A are accomplished by angilent 6410 LC/MS/

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

mercial aim,and the analysts are encouraged to use equipments of different corporation or different type.
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Annex B
(Information)
LC/MS/MS extracting ion current (XIC) of + MRM chromatograms for the standard

a)

b)

c)

d

e)

)

g)
Figure B. 1—Aldicarb and its metabolites in standard LC-MS/MS multiple reaction
monitoring chromatogram
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