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Foreword

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

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

This standard was drafted by the Jilin Entry-Exit Inspection and Quarantine Bureau of the People's Re-
public of China.

This main drafter of this standard is Wang Mingtai, Mu Jun, Liu Zhiyang, Song Liguo. Li Aijun,
Meng Jie.

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

Note: This English version,a translation from the Chinese text.is solely for guidance.
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Determination of clofentezine residues
in foods for import and export—
Gas chromatography mass spectrometry method

1 Scope

This standard specifies the determination and confirmation of clofentezine residues by gas chroma-
tography-mass spectrometry in foods for import and export.

This standard is applicable to the determination and confirmation of residue content of clofentezine
in orange.apple, spinach. kidney beans,cattle liver and chicken kidney for import and export.

2 Principle

The test sample are extracted with water-acetone (1 + 4). the extract is partitioned with dichlo-
romethane. Cleaned up by passing through a on GPC and SPE of Florisil column. The elutes solution is
evaporated and made up to a definite volume. Determination and confirmation is made by GC-MS.u-
sing external standard method.

3 Reagents and materials

Unless otherwise specified,all the reagents used should be analytically pure,“water” is distilled wa-
ter.

3.1 Acetone.

3.2 Dichloromethane.

3.3 Cyclohexane.

3.4 Ethyl acetate.

3.5 n-Hexane.

3.6 Anhydrous sodium sulfate:Ignite at 650°C for 4 h.and keep in a tightly closed container.

3.7 Sodium sulfate aqueous solution:20 g/L.
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3.8 Florisil SPE column:1.0 g,or equivalent.

3.9 Clofentezine standard (Cy,HsCI,N, ,74115-24-5) . Purity=>99%.

3.10 Standard stock solution: Accurately weigh an adequate amount of clofentezine standard and
dissolve in a small volume of acetone. Dilute with acetone to form a standard stock solution of

100 pg/mL in concentration.

3.11 Standard working solution: Then dilute the standard stock solution with acetone to the re-
quired concentration as the standard working solution.

4 Apparatus and equipment

4.1 Gas chromatograph equipped with mass selective detector (MSD).

4.2 Gel permeation chromatograph equipped with isocratic pump and fraction collector.
4.3 Shaker.

4.4 Rotary vacuum evaporator.

4.5 Column of anhydrous sodium sulfate:7.5 cmx 1.5 c¢m (i. d. ), packed with 5 cm height of anhy-
drous sodium sulfate.

4.6 Conical flask:250 mL,with stopper.
4.7 Separator funnel.250 mL.
4.8 Concentrate bottle:50 mlL,250 mL.

4.9 Membrane filter.0.45 pm.

5 Preparation and storage of test sample

5.1 Preparation of test sample
5.1.1 Fruits and vegetables
The combined primary sample is reduced to ca 500 g, which has been removed shell. seed, peel,

stem, root.coronal (do not wash by water),then cut up the edible portions are blended and homoge-
8
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nized thoroughly in a high speed blender (4. 1. 3) ,and then divided into two equal portions. Each por-
tion is placed in a clean container as the test sample,which is then sealed and labeled.

5.1.2 Meats and meat products

The mixed primary sample is reduced to 1 kg. The eatable potions are thoroughly ground and homog-
enized in a meat grinder. Then divide into two equal portions, each portion is placed in a clean con-
tainer as the test sample, which is sealed, labeled.

5.2 Storage of test sample

The test samples should be stored below —18C. In the course of sampling and sample preparation.
precautions must be taken to avoid contamination or any factors that may cause the change of resi-
due content.

6 Procedure

6.1 Extraction

Weigh ca 20 g (accurate to 0. 1 g) of the test sample into a 250 mL conical flask with stopper, add
100 mL of water-acetone(1+4) .extract for 30 min on a high shaker. Filter the extract into a 250 mL
concentrate bottle. Extract the residue with 50 mL of acetone once more. filter and combine the
washings in the same concentrate bottle.evaporate to 20 mL in a rotary evaporator with a bath tem-

perature below 40 C .

Transfer the concentrated solution into a 250 mL separator funnel,add 150 mL of sodium sulfate a-
queous solution and 50 mL of dichloromethane, shake for 3 min and set aside for separating. Collect
the dichloromethane phase. The water phase is again extracted with 2 X 50 mL of dichloromethane.
Combined the dichloromethane phases.and let pass through a column of anhydrous sodium sulfate to
remove the water. Collect the effluent in a 260 mL concentrate bottle and evaporate to near dryness
in a rotary evaporator with a bath temperature below 40C . Dissolve the residue with 5 mL of cyclo-
hexane-ethylacetate(1 +1).

6.2 Clean up

6.2.1 GPC Clean up

6.2.1.1 GPC operating condition

a) GPC column:700 mm X 25 mmi. d. ) .Bio Beads S-X3 or equivalent:

b)Y Mobile phase:Cyclohexane-ethy! acetate (1+1);
¢) Flow rate:5 mL/min:
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d) Injection volume:5 mL;

e) Rinse the column volume:50 mL;

f) Elute the column volume: 150 mL;

g) Collect the eluate volume:95 mL~135 mL.

6.2.1.2 GPC clean up operating

Transfer the above solution into an GPC column.proceed as section 6. 2, 1. 1. Combined the eluates in
the B0-mL pear-shaped bottle, evaporate to dryness in a rotary evaporator with a bath temperature
below 40C. Dissolve the residue with 2 mL of n-hexane-ethyl acetate (4+1). ‘

6.2.2 SPE Clean up

Rinse the Florisil column with 5 mL of n-hexane before use, transfer the above solution into an Flori-
sil column. Then elute with 8 mL of n-hexane-ethyl acetate (4+ 1), collect all the eluates in a 50 mL
concentrate bottle and evaporate to dryness in a rotary evaporator with a bath temperature below
40°C . Dissolve the residue and dilute exactly to 2 mL with acetone for GC-MS determination and con-

firmation.
6.3 Determination
6.3.1 GC-MS operating condition

a) Chromatographic column:30 m X 0. 25 mm(i. d. ),0. 25 um film thickness,DB-5 MS, silica capil-

lary column or equivalent;

30°C /min "

o . 10C /min B R
—>1807C (1 min)—— —270°C (10 min);

b) Column temperature:50C (2 min)-
¢) Injection port temperature:2807C ;
d) Interface temperature:270C ;

e) Carrier gas:Helium,purity=>99. 999% , flow rate 1.2 mL/min;

f) Injection volume:1 ulL;

g) Injection mode:Splitless,purge on after 1.5 min;

h) Electron ionization mode:El;

i) lonization energy.70 eV;

i>  Determination mode:SIM mode;

k) Selected monitoring ion(m/z) : Determined by 304, confirmed by 102.138.304,306;
) Solvent protection delay:5 min.

6.3.2 GC-MS determination and confirmation

According to the approximate concentration of the pesticide in the sample solution, select the stand-

ard working solution with similar peak height to that of the sample solution. The standard working

solution should be randomiy injected in-between the injections of the sample solution of equal vol-
10
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ume. The responses of clofentezine in the standard working solution and sample solution should be

within the linear range of the instrumental detection.

If there is any peak of sample solution appeared at the same retention time as such peak of the stand-
ard solution.it must be confirmed by selected monitoring ions(m/z)102,138.304.306 (abundance ra-
tio is ca 82 : 100 : 98 : 60) .using external standard method with(m2)304. Under the above chroma-
tographic condition. the retention time of clofentezine is ca 16. 1 min. For GC-MS chromatogram
(TIC) of the standard and GC-MS spectrum.see Figure A. 1 in annex A and Figure B. 1 in annex B.

6.4 Calculation and expression of the result

Calculate the content of clofentezine residues in the test sample by GC-MS data processor or accord-
ing to the formula(1).

Arc.V

X:As°m

where
X the residue content of clofentezine in the test sample.mg. kg:

A -the peak height of clofentezine in the sample solution.mm;

A the peak height of clofentezine in the standard working solution.mm;
¢~ the concentration of clofentezine in the standard working solution, ug. 'mL;
V---the final volume of the sample solution.mL;

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

7 Limit of determination and recovery

7.1 Limit of determination

The timit of determination of this method is 0. 010 mg.'kg.

7.2 Recovery

7.2.1 According to the experimental data.the fortifying concentrations of clofentezine in orange
and its corresponding recoveries are:
0.010 mg. kg~0. 200 mg/kg.the recovery 83. 8% ~91. 2%.

7.2.2 According to the experimental data.the fortifying concentrations of clofentezine in apple and
its corresponding recoveries are:
0. 010 mg- kg~0. 200 mg. kg.the recovery 87.8% ~91.6%.

7.2.3 According to the experimental data. the fortifying concentration of ciofentezine in spinach
and its corresponding recoveries are:
0. 010 mg/kg~0. 200 mg, kg.the recovery 80.8% ~94.8%.
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7.2.4 According to the experimental data, the fortifying concentrations of clofentezine in kidney
beans and its corresponding recoveries are:
0. 010 mg/kg~0. 200 mg/kg.the recovery 90.5% ~91.2%.

7.2.5 According to the experimental data.the fortifying concentration of clofentezine in cattle liver
and its corresponding recoveries are:
0. 010 mg/kg~0. 200 mg, kg, the recovery 83. 8% ~95. 0%.

7.2.6 According to the experimental data, the fortifying concentrations of ciofentezine in chicken
kidney and its corresponding recoveries are:
0. 010 mg/kg~0. 200 mg/kg.the recovery 87.5% ~97.2%.
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Annex A
(informative)
GC-MS chromatogram (TIC) of the clofentezine standard
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Figure A.1 GC-MS chromatogram (TIC) of the clofentezine standard
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Annex B
(informative)

Gas chromatogram and mass spectrum of clofentezine standard

138
1 304
2500 102
2000
1500 -
1000 B
1 75
500
il 85, 11" 152 177 197 221 243 259 497
o ﬂ,qz vosd | 125 1166 187 208 230 251 269 209 B3I, 343365371 407 429
e E R e =
50 160 150 200 250 300 350 400
Figure B.1 Gas chromatogram and mass spectrum of clofentezine standard
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