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Foreword
This standard substituted SN 0273—1993 { method for determination of methamidophos residues in
vegetables for export) .
The differences between this standard and SN 0273—1993 are as follows:
——Enlarged scope about applied.
——Added method of confirmation by liquid mass spectrometry.

——Removed“2 Sampling and Sample Preparation” in SN 0351—1995, added “Preparation and stor-
age of test sample”.

——Improved on technical line about extraction of sample.
Annex A and B of this standard are informative annexs.

This standard was proposed by and is under the charged of the Certification and Accreditation Ad-
ministration of the People’s Republic of China.

This standard was drafted by Guangdong Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China,Zhejiang En-
try-Exit Inspection and Quarantine Bureau of the People’s Republic of China and Jiangsu Entry-Exit

Inspection and Quarantine Bureau of the People’s Republic of China.

The main drafters of this standard are Chen Jie, Wang Lan, Xie Jianjun,Lin Haidan, Wu Yingxuan,
Zhang Ying, Ding Huiying, Shen Chongyu.

This standard is published for the first time in 1993. The standard is modified for the first time.
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Determination of methamidophos residues in foods
for import and export

1 Scope

The standard specifies the determination and confirmation of methamidophos residues in foods by
Gas chromatography and liquid mass spectrometry.

This standard is applicable to the determination and confirmation of methamidophos residues in rice,
mung bean, spinage. vegetable pea, orange, grape, cabbage, chestnut, tea, pork, chicken, pork
liver, tilapia and honey.

2 Principle

The residues in test samples are extracted with acetonitrile or ethyl acetate. The extracts are cleaned
up by neutral alumina SPE cartridge or florisil SPE cartridge or active carbon SPE cartridge. Determi-
nation and confirmation made by GC (FPD) and LC-MS/MS using external standard method.

3 Reagents and materials

Unless otherwise specified, all reagents used should be analytical grade, “water”is distilled water.
3.1 Acetone.

3.2 Ethyl acetate.

3.3 n-Hexane.

3.4 Acetonitrile:Chromatogram grade.

3.5 Methanol.

3.6 Anhydrous sodium sulfate: Ignite at 650 C for 4 h, and keep in a desicator after cooling.
3.7 Sodium chloride.

3.8 n-Hexane :Acetone (2+1, V/V). Mix 50 mL acetone with 100 mL hexane.

3.9 Methamidophos:Purity==97. 0%.

10
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3.10 Standard stock solution: Accurately weigh adequate amount of methamidophos standards,
dissolve with ethyl acetate and prepare a solution of 1. 00 mg/mL as standard stock solution. Stand-
ard stock solution stored at —18 C in refrigerator.

3.11 Standard middle solution: pipette adequate amount of standard stock solution, dilute with
ethyl acetate to prepare a solution of 100.0 pg/mL as standard working solution. Stored in a refrig-
erator at —18 C.

3.12 Standard working solutions: Pipette adequate amount of standard middle solution, dilute
with ethyl acetate to prepare appropriate concentration standard working solutions. Stored in a re-
frigerator at —18 C.

3.13 Active carbon SPE tubes: 250 mg. 3 mL, ENVI-Carb,or equivalent.

3.14  Florisil SPE cartridge: 1 000 mg, 2 mL,or equivalent.

3.15 NH; SPE cartridge: 200 mg.3 mL,or equivalent.

3.16  CHROMABOND XTR SPE cartridge: 3 000 mg, 15 mL, or equivalent.
3.17 Syringe drieven filter: 0.45 pm (FH).

4 Apparatus and equipment

4.1 Gas chromatograph,equipped with flame photometric detector.
4.2 LC-MS/MS spectrometry.

4.3 Analytical balance:0.1 mg and 0.01 g.

4.4 Food triturator.

4.5 High speed homogenizer.

4.6 Centrifuge: 6 000 r/min.

4.7 Rotary vacuum evaporator.

4.8 Nitrogen evaporator.

4.9 Vortex shaker.

4.10 Shaker.
11
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4.11 Solid phase extraction vacuum manifold.

4.12 Centrifuge tube. polytetrafluoroethylene, 50 mL.

4.13 Glass tube with scale, 5 mL with stopper.

5 Samples preparation and storage

5.1 Preparation of test samples

5.1.1 Spinage, vegetable pea, orange. grape, cabbage

Representative sample about 500 g (no using water wash). Edible parts is minced and prepared to be
starchy with a blender. The sample is mixed and placed in clean containers, then sealed and labeled.

5.1.2 Rice., mung bean, chestnut, tea

Representative samples about 500 g. which is crushed and passed through a 2. 0 mm mesh sieve re-
spectively. The sample is mixed and placed in clean containers, then sealed and labeled.

5.1.3 Pork, chicken, pork liver, tilapia

Representative sample about 500 g, the bone and tegument should be discarded. Sample is blended
with a blender, mixed and placed in a clean container, then sealed and labeled.

5.1.4 Honey

Representative sample about 500 g. The sample which is not crystallized shall be stirred well to make
homogeneous. If the sample is crystallized, it must be warmed in a water-bath below 60 C with the
sample bottle covered tightly, mix thoroughly when all sample has melted, then cool immediately to
room temperature. In the course of samle melting, precautions must be taken to avoid evaporation of

water from the sample. Place in a clean container, which is labeled and sealed.

5.2 Storage of sample

Tea, honey, grain and nut should be stored at 0 T ~4 C. Vegetable and fruit should be stored be-
low —18 C.

In the course of sampling and sample preparation. precaution must be taken to avolid contamination
or any factors that may cause change of the residue content.

12
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6 Procedure

6. 1 Extraction

6.1.1 Rice, mung bean, chestnut

Weigh 5 g (accurate to 0. 01 g) of test sample into a 50 mL centrifuge tube, then add 15 mL of ethyl
acetate(3. 2) and 3 g of anhydrous sodium sulfate(3. 6). Homogenize the sample for 1 min. Shake
sample for 20 min using shaker, then centrifuged it for 5 min at 4 000 r/min. The supernatant layer
was transfered into glass tube. Residue was rinsed twice with 10 mL of ethyl acetate washing tool-
holder bits and another ethyl acetate. Transfer the supernatant solvent and mix 2 times solvent ex-
tracted. Evaporate the organic solution to 2 mL with nitrogen evaporator at 45 C. The solution will
be cleaned up.

6.1.2 Spinage, vegetable pea, orange. grape, cabbage

Weigh accurately 10 g (accurate to 0. 01 g) of tested sample into a 50 mL centrifuge tube, add 3 g of
anhydrous sodium sulfate and 15 mL of ethyl acetate, then mixed 1 min. Centrifuged the sample for
5 min at 4 000 r/min, the supernatant layer was transfered into 25 mL colorimetric tube with stop-
per. Residue was rinsed with 10 mL ethyl acetate washed toolholder bits and swirled for 2 min, cen-
trifuged for 5 min at 4 000 r/min. Combined the all organic solution in the 25 mL colorimetric tube.
Mix well and transfer 12. 5 mL of extract solution for cleaning up.

6.1.3 Pork, chicken, pork liver, tilapia

Weigh 5 g of test sample into 50 mL centrifuge tube, add 10 g of anhydrous sodium sulfate, 15 mL
of acetonitrile. Homogenize the sample for 1 min, then use 10 mL of acetonitrile wash the toolholder
bits and transfer it to the former centrifuge tube. After centrifuged for 5 min at 6 000 r/min, trans-
fer 10 mL of the supernatant layer into a 20 mL tube for cleaning up.

6.1.4 Tea

Weigh 0.5 g (accurate to 0. 01 g) of test sample into a 10 mL centrifuge tube, add 1.5 mL water in
it and immerse for 20 min. Add 0. 2 g of s anhydrous sodium sulfate, swirled to mix. And add 3 X
2 mL of ethyl acetate to extract, swirl for 2 min each time, centrifuge at 4 000 r/min for 3 min, and
combined the 3 times supernatants for cleaning up.

6.1.5 Honey

Weigh 2 g(accurate to 0. 01 g) of test sample into a 50 mL centrifuge tube, add 3 mL water, 0.5 g of
sodium chloride (3.7), swirl to mix. The diluted solution was passed through a CHROMABOND RTX
SPE cartridge (3. 16) under which connect with a cartridge filled in 1 g anhydrous sodium sulfate,
keep for 5 min, then rinse the cartridge with 35 mL of ethyl acetate, at a flow rate of 1 mL/min.
13
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Collect the eluents into a 50 mL heart-shaped flask. Evaporate nearly to 1 mL with rotary evaporator
at 45 C for cleaning up.

6.2 Clean-up

6.2.1 Rice, mung bean. chestnut

Setting SPE vacuum manifold. Condition the ENVI-Carb SPE cartridge (3. 13) with 2 X2 mL of ethyl
acetate before use, then discard the solvent. Pass the sample extraction solution through the car-
tridge and rinse the cartridge with 2 X2 mL of ethyl acetate at a flow rate of 1 mL/min. Collect the
eluents in a 10 mL glass tube and evaporate under nitrogen to approximately 0.5 mL at 45 C. Dis-

solve the residue and dilute to 1.0 mL with ethyl acetate for GC analysis.

6.2.2 Spinage, vegetable pea, orange., grape, cabbage

Setting SPE vacuum manifold. Condition the ENVI-Carb SPE cartridge(3. 9) with 2 X2 mL of ethyl ac-
etate before use, then discard the solvent. Pass the sample extraction solution through the cartridge
and rinse the column with 2 X 2 mL of ethyl acetate at a flow rate of 1 mL/min. Collect the eluents in
a 50 mL glass tube and evaporate under nitrogen to nearly dryness at 45 ‘C. Dissolve the residue and
dilute to 1.0 mL with ethyl acetate for GC analysis.

6.2.3 Pork, chicken, pork liver, tilapia

Setting SPE vacuum manifold, add 0. 5 g anhydrous sodium sulfate into a florisil SPE cartridge
(3.14). Condition the florisil cartridge with 4 mL of acetonitrile before use, then discard the sol-
vent. Pass the sample extraction solution through the cartridge and rinse the column with 3. 0 mL of
acetonitrile at a flow rate of 1.0 mL/min. Collect the eluents in a 25 mL heart-shaped flask and evap-
orate to nearly 2.0 mL at 45 C. And then pass through the ENVI-Carb SPE cartridge (filled in 0.5 g
anhydrous sodium sulfate on the top of the cartridge bed). Rinse the cartridge with 3 X1 mL of n-
hexane-acetone (3.8) at a flow rate of 1 mL/min. Collect the eluents in a 10 mL glass tube and evap-
orate under nitrogen to 0.5 mL at 45 C. Dissolve the residue and dilute to 2. 0 mL with ethyl ace-
tate, filtered with 0.45 pm membrane (3. 17) for GC analysis.

6.2.4 Tea

Setting SPE manifold. Condition the ENVI-Carb column with 2 X 2 mL of ethyl acetate before use
(filled in 0.5 g anhydrous sodium sulfate on the top of the cartridge bed), then discard the solvent.
Pass the sample extraction solution through the cartridge and rinse the column with 2 X2 mL of ethyl
acetate at a flow rate of 1 mL/min. Collect the eluents and evaporate under nitrogen to nearly 1 mL
at 45 C, then pass through the NH, cartridge(3. 15). Rinse the column with 3 X 1 mL of n-hexane-
acetone at a flow rate of 1 mL/min. Collect the eluents in a 10 mL glass tube and evaporate under ni-
trogen to 0. 5 mL at 45 C. Dissolve the residue and dilute to 1. 0 mL with ethyl acetate for
GC analysis.
14
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6.2.5 Honey

Setting SPE vacuum manifold. Condition the ENVI-Carb SPE cartridge with 2 X2 mL of ethyl acetate
before use(filled in 0. 5 g anhydrous sodium sulfate on the top of the cartridge bed) . then discard the
solvent. Pass the sample extraction solution through the cartridge and rinse the cartridge with 2 x 2
mL of ethyl acetate at a flow rate of 1 mL/min. Collect the eluents in a 10 mL glass tube and evapo-
rate under nitrogen to approximately 0.5 mL at 45 C. Dissolve the residue and dilute to 2. 0 mL with
ethyl acetate for GC analysis.

6.3 Determination

6.3.1 GC operating conditions

a) GC column: Capillary column, HP-INNOWAX, 30 m X 0. 25 mm¢(i. d. ) X0. 25 pxm or equivalent;

. . N . 15 C/min N . 25 C/min N
b) Temperature increasing programme: 120 C/(1. 0 min) ———>200 C (8. 0 min) ———>250 C

(4 min) ;
¢) Injection port temperature: 230 C ;
d) Detection temperature; 245 C;
e) Carrier gas: Nitrogen, purity=>99.999% ; Fow rate: 4.0 mL/min;
f) Injection mode: Splitless;
g) Injection volumn: 1 pL.
6.3.2 GC determination
According to approximate concentration of analyte, select the standard working solution with similar
response to that of sample solution. The responses of methamidophos in the standard working solu-
tion and sample solution should be in the linear range of the instrumental detection. The standard
working solution should be injected randomly in between the injections of sample solution of equal
volume. At the above GC conditions, the retention time is 11. 32 min, and the GC chromatogram of
the methamidophos standard see annex A.
6.4 Qualitative confirmation

6.4.1 LC-MS/MS operating conditions

6.4.1.1 HPLC
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a) Column: Shiseido Cig, 5 xm, 150 mm X 2. 0 mm(i. d. ) or equivalent;

b) Column temperature:40 C ;

¢) Mobile phase: Methanol-water(80+20, V/V);

d) Flow rate: 0.30 mL/min;

e) Injection volumn. 10 pL.

6.4.1.2 MS/MS

a) lon source: ESI;

b) Scan mode: negative mode;

c¢) Detection mode: Multiple reaction monitoring(MRM) ;

d) lonspray voltage (IS):4 500 V;

e) Nebulizer gas. curtain gas., heater gas and collision gas are high purity nitrogen or equivalent,

optimize the flow rate of each gas to reach the requirement of the sensitivity of mass spectrom-

eter;

f)  TEM. 350 C;

g) Quality ions, quantity ions,declustering potential(DP) and collision energy(CE) are shown in ta-
ble 1.

Non-commercial statement: The equipments and their types API 3 000 involved in the standardmeth-
od are not related to commercial aims, and the analysts are encouraged to use equipments of differ-

ent corporation or different type.

Table T—Monitor ions and Quantitative ions

Quality ions Dwell time/ DP/ CE/
Analyte
(m/2) ms \ Y
Methami 142.2/94.3 22
200 70
dophos 142.2/112.3 18

6.4.2 LC-MS/MS confirmation

Transfer 0. 5 mL test sample solution with GC analysis evaporate under nitrogen to dryness at 45 C.

16
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Dissolve the residue and dilute with methanol for LC-MS/MS analysis. LC-MS/MS should be applied
for confirmation the quality of the methamidophos when the quantity of methamidophos in sample is
higher than the detection limit. The standard solution and sample solution were analyzed according
to the operating condition assigned in 6. 4. 1. The qualitative ions for each analyst include one pre-
cursor ion and two product ions at least. Under the same determination conditions, the retention
time of the analyte in the sample shall match that of the calibration standard within the tolerances
2.5%. The relative intensities of the detected ions of each analyst, shall correspond to those of the
calibration standard at comparable concentrations, within the tolerances shown in table 2, then the
corresponding analyte must be present in the sample. For LC-MS/MS chromatogram (MRM) of

methamidophos standards, see figure B. 1 and figure B. 2 in annex B.

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

Relative intensity/ % >50 >20~50 >10~20 <10

Permitted tolerances/ % 20 +25 +30 50

6.5 Blank test

The operation of the blank test is the same as the described in the method of determination, but with

the omission of sample addition.

7 Calculation and expression of result

Calculation the content of methamidophos residues in the test sample by GC data processor or ac-
cording to the formula (1). The blank value should be substracted from the above result of calcula-

tion:

_AxcxV
As X m

Where:

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

A—the peak area of methamidophos in the sample solution;
c—the concentration of methamidophos in the standard working solution, pg/L;
V—the final volume of the sample solution, mL;

As—the peak area of methamidophos in the standard working solution;

m—the corresponding mass of test sample in the final sample solution, g.
17
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8 Limit of determination and recovery

8.1 Limit of determination

The limit determination of this method for methamidophos in tea is 50 pg/kg, and the limit determi-

nation of this method for methamidophos in the other foods is 10 ng/kg.

8.2 Recovery

According to the experimental data, the fortifying concentrations of methamidophos and their corre-

sponding recoveries are shown in table 3.

Table 3—The recovery of methamidophos

Sample Fortified concentration/ (pg/kg) Recovery/ %
10 82.0~92.0

Rice 50 82.8~95.2
200 93.0~102
10 80.0~88.0

Mung bean 50 91.6~103
200 99.2~101
10 81.2~88.0

Spinage 50 89.0~102
200 80.2~89.8
10 80.0~85.0
Vegetable pea 50 80.0~89.8
200 80.7~81.7
10 88.0~97.0

Cabbage 50 80.0~81.2
200 80.0~80.9
10 80.0~84.0
Orange 50 80.0~87.4
200 79.5~86.3
10 81.0~86.0
Grape 50 80.2~90.6
200 80.6~90.4
10 84.0~99.0

Chestnut 50 80.4~93.2
200 80.1~81.0

18
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Table 3 (Continued)

Sample Fortified concentration/(u.g/kg) Recovery/ %
50 87.2~93.8
Tea 200 98.3~110.8
500 81.0~86.8
10 93.0~105
Pork 50 84.8~102
200 85.4~101
10 84.0~111
Chicken 50 88.4~101
200 101~107
10 79.6~96.1
Pig liver 50 77.6~91.0
200 79.0~86.5
10 84.4~108
Tilapia 50 78.6~97.8
200 83.5~102
10 93.8~105
Honey 50 84.8~102
200 85.0~104
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Annex A
(Informative)
GC chromatogram of the methamidophos standard
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Figure A. 1—GC-FPD chromatogram of the methamidophos standard(10 pg/L)
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Annex B

LC-MS/MS chromatogram of methamidophos standard
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Figure B. 2—MRM chromatogram of methamidophos standard(10 pg/L)
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Figure B. 1—LC-MS/MS chromatogram of methamidophos standard
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