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Determination of endosulfan residues in food for import and export—GC-MS
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5 £ 0.01 71.0~79.0 ot 0.01 77.0~87.5
0. 05 70.0~88. 0 0.05 78.0~94,0
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*xg 0.04 72.5~85.0 g} 0. 04 72.5~90.0
0.10 80.0~90.0 0.10 80.0~96.0
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Foreword

Annex A of this standard is an information annex.

This standard was proposed by and is under the charged of certification and accreditation administa-
tion of the People’s Republic of China.

This standard was drafted by Tianjin Entry-Exit Inspection and Quarantine Bureau, and Guangdong
Entry-Exit Inspection and Quarantine Bureau and Shanghai Entry-Exit Inspection and Quarantine Bu-
reau,

The standard was mainly drafted by Ge-bao Kun, Wang-yun Feng, Chang— chun Yan, Chen-jie, Chen-
gi Yong, Liu Pei, Guo-de Hua, Jiao-hong, Han-li.

This standard is professional standard for entry-exit inspection and guarantine promulgated for the
first time.
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Determination of endosulfan residues in food
for import and export —GC-MS

1 Scope

This standard specifies the determination and confirmation of «-endosulfan, 8-endosulfan and en-
dosulfan sulfate in food by gas chromatography — mass spectrum.

This standard is applicable for the detemination and confirmation of endosulfan in eel,loach, catfish,

rice field eel, beef, soybean, mushroom, green soy bean, spinage, garlic,tomato, cabbage, apple,

orange and tea samples.
2 Method of determination

2.1 Principle

Endosulfan in the test sample are extracted with the solvent, then cleaned up with gelatin chromato-
graphic column. Determination by gas chromatography — mass spectrum and quanyified by using the
external standard.

2.2 Reagents and materials

Unless otherwise specified, all the reagent used should be chromatograph pure, and “water” is dei-

onized water,

2.2.1 Acetone.

2.2.2 Ethyl acetate.

2.2.3 Cyclhexane.

2.2.4 Petroleum ether: boils the regulation.

2.2.5 Anhydrous sodium sulfate; ignite at 650C for 4 h, and store in air-tight container,
2.2.6 Sodium chloride (analytical pure).

2.2.7 Elute solvet: ethyl acetate-cyclohexane(1 : 1),



SN/T 1873—2007

2.2.8 Gel and swelling: Bio— Beads® S-X3 200 mesh~400 mesh or equivalent; The swelling of gel
through every 4 g gel adding 4. 6 mL Ethyl acetate — cyclohexane (1 : 1) immersion. The gel to be
used when swelling 6 h.

2.2.9 Gelatin chromatographic column: the length of the column is 20 cm, Inside diameter 2.0 cm
with a piston, and the material quality is glass. Put some glass wool in the base of the column. Put
the gelatin soaks with Ethyl acetate-cyclohexane (1 : 1) in the column by aqueous method. The
length of the Column bed is nearly 20 cm, gelatin bed throughout in the Ethyl acetate-cyclohexane
(1: 1); The elute flow rate is about 1 mL/min. Elute the column use 1 column volume elute solution

at a flow rate of 0.5 mL/min before pour extract solution.

2.2.10 SPE cartridge: florisil, 1 g, or equivalent. It was conditioned with 5 mL acetone-n-hexane
(10+90) followed by 5 mL n-hexan.

2.2.11 oa-endosulfan; CAS code 959-98-8, purity™>99.5%.

2.2.12 B-endosulfan: CAS code 33213-65-9, purity™>99. 5%.

2.2.13 The mixture of a-endosulfan and S -endosulfan; CAS code 115-29-7.

2.2.14 Endosulfan sulfate; CAS code 1031-07-8, purity>>99. 5%.

2.2.15 Stock standard solution of endosulfan; accurately weigh adequate amounts of endosulfan
standard, dissolution by a little toluene, then dissolved in N — hexane to make up standard stock so-

lution of the density, should be stored at 4C in refrigeratory.

2.2.16 Working standard solution of endosulfan: dilute the stock standard solution with n-hexane

to 1. 0 pg/mL as working standard solution.

2.3 Apparatus and equipments

2.3.1 Gas chromatograph combined with negative chemical ionization mass spectrogram (GC-MS).

2.3.2 Rotary vacuum evaporator.

2.3.3 Nitrogen evaperator.

2.3.4 High-speed homogenizer.

2.3.5 Plant disintegrator.

2.3.6 Oscillators.
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Procedure

1 Sample preparation

Creatural sample; Take the edible part of original sample is taken and homogenized, then it is di-
vided in two angd sealed, labeled for lab test. The test sample is stored in —18C refrigeratory.
Botanic sample. Take original sample is taken and homogenized, then it is divided in two angd

sealed, labeled for lab test. The test sample is stored in 4°C refrigeratory.

2 Sample Extraction

Creatural sample: Weight 20 g(accurate to 0. 01 g) of the test sample into 100 mL conical flask,
accurately adding 6 mL water, adding 40 mL acetone, homogenize 1 min and add 6 g of sodium
chloride, mix well. Adding 30 mL petroleum ether, shake 30 min, Taking the upper liquid 35 mL
flask, combine extracted solution and evaporate to nearly 1 mL, adding 2 mL of ethyl acetate-
cyclohexane (1 : 1), combine thrice according to above process, combine the extract solution
nearly 2 mL.

Fruit and vegetable: Weight 25 g(accurate to 0. 01 @) of the test sample into 200 mL beaker, ac-
curately adding 50 mL acetonitrile, homogenize 1 min and transfer into the graduated cylinders
with stopper, then add 6 g of sodium chloride into the graduated cylinders. Shake vigorously
2 min, taking the upper liquid into 10 mL centrifuge tube, below it to dryness with nitrogen
flow at 40°C water-bath, dissolve with 2 mL petroleum ether.

Grain and tea: Weight 10 g(accurate to 0. 01 g) of the test sample into 100 mL conical flask,
adding 20 mL n-hexane, shake 30 min, then filter and taking the 2 mL upper liquid into 10 mL
centrifuge tube.

3 Sample clean up

Wash the extract sample solution of 2. 4. 2. 1 with Ethyl acetate-cyclohexane(1 : 1) by gelatin
chromatographic column,discarding 0~35 mL effluent, collect 35 mL~70 mL elution, combine
the elution and evaporate to nearly 2 mL, clean up twice according to above process. Combine
all the elution and evaporate to dryness under nitrogen flow,make up to 5 mL with petroleum e-
ther, The solution is used for GC-MS determination.

Pour the sample solution of 2.4.2.2 and 2. 4. 2. 3 into the cleanup column, elute with 5 mL ace-
tone-n-hexane (10+90). Repeat again according to above process. Evaporate to dryness under
nitrogen flow at 40°C , then make up to 5 mL with n-hexane in fruit and vegetable and make up
to 1 mL with n-hexane in grain; mix well. The solution is used for GC-MS determination.

4 Determination

4.1 GC-MS operating conditions
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a) Column. DB-1701, 30 m X 0. 25 mm X 0. 25 um or equivalent;

b) Carrier gas: He(purity™>99.999%) ,flow rate of carrier gas: 1.3 mL/min;

¢) Temperature program; 40°C (keep 1 min) 30C /min to 130C 5C /min to 260°C (keep 1 min);
d) Injection temperature: 250C ;

e) Injection mode: splitless;

f) Purge time: 0.75 min;

g) Injection volume. 2 pL;

h) Electron mode:NCI, 30 eV;

i) Interface temperature; 280TC ;

i) Reaction gas: CH,;

k) lon source temperature: 150C ;

D Solvet delay: 10 min;

m) Detection mode:SIM. Selection ions (m/z) and relative intensity(%) see table1.

Table 1—Selected ions and relative intensity

Analyte o endosulfan o, 8 -endosulfan endosulfan sulfate
Selected ions m/z 374,404,406 (quantitative) ,408,410 384,386 (quantitative) , 388,390
Relative intensity/ (%) 28 : 47 :100: 84 : 32 62 :100:72: 30

2.4.4.2 GC-MS determination

According to the values of endosulfan in sample, select the standard working solution with similar
peak area to that of sample solution. The responses of endosulfan in the standard working and the
sample solution should be within the liner range of the instrumental detection. Under the above GC-
MS operating condition, The retention time of for chromatogram of a-endosulfan is 23. 7 min, 8-en-
dosulfan is 27. 7 min and endosulfan sulfate is 30. 4 min, The chromatogram and mass spectrum of
the standard,see Figure A. 1~Figure A.5. of annex A.

2.4.4.3 Confirmation of GC-MS

Under GC-MS conditions, the working solution and solution is injected. If the retention times of
sample chromatogram peaks are consistent with the standards, and the deviation of the abundance
ratio between sample and standard within 20% , according to the selected ions and relative intensity
to confirmate.

2.4.4.4 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.,

2.4.5 Calculation and expression of result

Calculation the content of endosulfan residue in the test sample according the formula(1), (the result
10



SN/T 1873—2007

is the total of a-endosulfan, 8 -endosulfan and endosulfan sulfate) :

AXeca XV

X= S m
Where;

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

A—the peak area of ¢ in sample solution;

c.—the concentration of endosulfan in standard working solution;

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

A.—the peak area of endosulfan in standard working solution;

m—Mass of test sample,g.
2.4.6 Limit of determination and recovery
2.4.6.1 Limit of determination

The limit of determination of this method: the creatural sample is 0. 004 mg/kg, the Botanic sample
is 0. 01 mg/kg.

2.4.6.2 Recovery
According to the experimental data, the corresponding recoveries of fortifying concentrations fortif-

ying concentrations in creatural sample see table 2.

Table 2—The corresponding recoveries of fortifying concentrations in creatural sample and botanic sample

sample fortifying level/ recovery/ (%) sample fortifying level/ recovery/ (%)
(mg/kg> (mg/kg)

0.004 67.5~77.5 0. 004 70.0~82.5
eel 0.01 71.0~79.0 catfish 0.01 77.0~87.5
0.05 70.0~88.0 0.05 78.0~94.0
0.004 70.0~85.0 0. 004 75.0~87.5
rice field eel 0.01 79.0~87.0 beef 0.01 81.0~88.0
0.05 78.0~94.0 0.05 80.0~96.0
0.01 70.0~80.0 0.01 71.0~88.0
soybean 0.04 72.5~85.0 apple 0.04 72.5~90.0
0.10 80.0~90.0 0.10 80.0~96.0
0.01 76.0~87.0 0.01 70.0~78.0
cabbage 0.04 75.0~92.5 garlic 0.04 70.0~82.5
0.10 86.0~97.0 0.10 79.0~89.0
0.01 70.0~76.0 0.01 74.0~88.0
tea 0.04 70.0~80.0 spinage 0.04 72.5~90.0
0.10 77.0~85.0 0.10 83.0~97.0

11
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Annex A
(informative annex)

Chromatogram of the standard
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Figure A. 1—GC-MS Chromatogram of ¢-endosulfan, f-endosulfan and endosulfan sulfate
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Figure A. 2—SIM mass spectrogram of the a-endosulfan and fendosulfan
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Figure A. 3—SIM mass spectrogram of the endosulfan sulfate
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Figure A. 4—Scan mass spectrogram of the endosulfan sulfate

12
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0607194 1388(27. 486)
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Figure A. 5—Scan mass spectrogram of the &-endosulfan and p-endosulfan
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