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Foreword

Annex A, annex B and annex C 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 Shanghai Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

The main drafters of this standard are Li Bo, Guo Dehua, Yu Qiurong, Han Li, Wang Min, Wang
Chuanxian, Wang Donghui and Wei Yupu.

This standard is a professional standard of entry-exit inspection and quarantine promulgated for the
first time.

Note: this English version,a translation from the Chinese text, is solely for guidancs.
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Inspection of phenoxy acid herbicides residues
In plant origin products for import and export—GC

1 Scope

This standard specifies the methods of sampling, sample preparation and determination of 2, 4-D,
2,4-DP, 2,4-DB, 2,4,5-TP, 2,4,5-T and Dicamba residues by GC/MS in plant origin products.

This standard is applicable to the determination of 2,4-D,2,4-DP,2,4-DB, 2,4,5-TP, 2,4,5-T and Di-
camba residues in wheat, barley, soybean, coleseed and rice for import and export.

2 Sampling and sample preparation

2.1 Inspection lot

The quantity of an inspection lot should not exceed 4 000 packages.

The characteristics of the cargo within the same inspection lot, such as packing, mark, origin, spec-
ification and grade, should be the same.

2.2 Quantity of sample taken
Sampling taken is according to the formula (1).

a=N PP 1D
Where. .

N——=total number of bags in an inspection lot;

a number of bags to be taken.
Note: If value a is with decimal, round off the decimal part, which is added as unity to the integral part of a.

2.3 Sampling tools

2. 3.1 Metallic sampler; stainless steel; length (including handle) .55 cm; diameter: 1. 5 cm;
groove length: longer than half the diagonal length of the bag.

2.3.2 Sampling shovel

2.3.3 Plate for quartering

2.3.4 Sample container: Can or bag, which can be sealed.

2.3.5 Cloth (or other suitabie material)sheet: For sample dividing (quartering)
15
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2.4 Sampling procedure

2.4.1 Sampling by empting out

Draw 10 percent of the number of bags specified in 2. 2 (not less than three bags) at any part of the
pile at random . Unseal and open the bag, and place it on the sampling cloth sheet (or other clean
sheet) , Grasp tight two corners of the bag’s bottom and raise up to an angle of 45 degree, tug back-
ward for ca Im until all contents of the bag is emptied out. Check whether the quality of goods is uni-
form within and between the bags. After confirming the goods are in normal condition, scoop up the
sample from different parts of the out-poured content at random, and promptly piace in a clean sam-
ple container. The quantity of the sample drawn from each bag should be basically the same.

2.4.2 Sampling from inside the bags

Draw the samples from 90 percent of the number of bags specified in 2. 2 (by deducting the number
of bags drawn in 2.4.1.1). Along the sine wave of the pile, draw the samples from the bags of the
upper, middle and lower parts around the pile at random. Insert the sampler, with its groove facing
downward, diagonally into each bag. then turn the sampler by 180 degree, draw out the sampler and

promptly pour the sample into a container., The quantity of the sample drawn from each bag should
be basically the same as in 2. 4, 1.

2.4, 3 Reduction of gross sample

Pour all of samples on a clean sheet, reduce to not less than 2 kg with a plate by quartering. Place in
a sample container, seal, [abel and sent to the laboratory in time.

2.5 Preparation of test sample

Reduce the sample to ca 1 kg by quartering, grind thoroughly and let pass through a 20 mesh sieve,
mix thoroughly and divide into 2 equal portions. Each portion is placed in a clean container as the
test sample, seal and label.

2.6 Storage of test sample
The test samples should be stored below —5 C and kept away from light.

3 Method of determination

3.1 Principle

Phenoxy-acid Herbicides in the test sample are extracted with acetone-ether under the condition of
acid with a pH = 2, After cleaned up to deprivate the liposolubility impurity through sodium hydrox-
ide solution, adjust the pH to below 2, then extracted with ether, concentrated, and derivatizated
by diazomethane. Determination made by means of gas chromatography equipped with multiple mass
selective detector, using external standard method to quantitation.

16



SN/T 1606—2005

3.2 Reagents and materials
Uniess otherwise specified, the reagents should be analytically pure;: “Water” is distilled water.

3.2.1 Acetonse.
3.2.2 Anhydrous ether,
3.2.3 Hexane.

3.2.4 lIsooctane.

3.2.5 Methanol.

3.2.6 Concentrated hydrochloride acid.
3.2,7 Concentrated sulfuric acid.
3.2.8 Concentrated phosphoric acid.

3.2.9 Acidified anhydrous sodium sulfate: Heated at 650C for 4 hours, then cooled to room tem-
perature. 100 g anhydrous sodium sulfate are covered the solid by anhydrous ether; then add 0. 1 mL
of concentrated sulfuric acid and mix thoroughly. Remove the ether in the fume hood. Acidify test.
Mix Ig of the resulting solid with 5 mL of distilled water and measure the pH of the mixture. The pH
must be below 4. Activated 4 hours at 130C before using.

3.2.10 Phosphate buffer (0. 1 mol/L) ;. weight 12 g sodium phosphate (NaH.PO,} and dissolve in
1.0 L-distilled water. Add phosphoric acid to adjust the pH to 2. 5.

3.2.11 Diazomethane: 2 mol/L,commercially.

3,2.12 37% potassium hydroxide solution: weight 37 g potassium hydroxide and dissolve in 100
mL-distilled water.

3.2.13 Alkaline (basic) solution: the volume ratio of 37% potassium hydroxide ang distilled water
is (1+2).

3.2.14 Sulfate acid solution: the volume ratio is sulfate acid -water(1+3), stored in refrigerator
at 4C.

3.2.15 Dicamba standard: Purity==>99%.

3.2.16 2,4-DP standard; Purity=99%.

17
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3.2.17 2,4-D standard: Purity=99%.

3.2.18 2,4,5-T standard. Purity-=99%.

3.2.19 2,4-DB standard: Purity==99%.

3.2.20 2,4,5-TP standard; Purity-=297%.

3.2.21 Dicamba; 2,4-DP; 2,4-D, 2,4,5-TP; 2,4,5-T; 2,4-DB standard stock solution: accurately
weighing approximate 0. 010 0 g standard and volume to 100 mL with methanol. The solution is 100
ug/mL in concentration and stored in the refrigerator at 4°C.

3.2.22 Dicamba; 2,4-DP; 2,4-D; 2,4,5-TP; 2,4,5-T; 2.4-DB standard mixture soiution; Dilute the
standard stock solution with methanol to the required concentration as the standard working solu-
tion.

3.3 Apparatus and equipment

3.3.1 Gas chromatograph; equipped with muitiple select ion mass detector (MS/MS).

3.3.2 Wrist shaker.

3.3.3 High speed homogenizer.

3.3.4 Centrifuge: 5 000 r/min.

3.3.5 Rotary evaporator,

3.3.6 Nitrogen evaporator

3.3.7 Centrifuge bottle-Pasteur: 150 mL.

3.3.8 Separatory funnel; 125 mL, 500 mL.

3.3.9 Volumetric flasks: 50 mL, 100 mL.

3.3.10 Centrifuge tube: 50 mL, 100 mL.

3.3.11. Derivation bottle;: 4 mL.

3.3.12 Concentration bottle: 150 mL.

3.3.13 Acidified anhydrous sodium sulfate drying column.80 mm X 20 mm ( internal diameter )
18
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funnel. A little absorbent cotton cover the bottorm and add acidified anhydrous sodium sulfate wi'.c-h
50 mm high,

3.3.14 Erlenmeyer flask: 500 mL, with stopcock.
3.3.15 Micro-syringe: 10 pL.
3.4 Procedure

3.4.1 Extraction

Accurately weigh 10. 0 g test sample ground finely into a 150 mL plastic Centrifuge bottle, add 30 mL
phosphate buffer, mixing uniformly, and adjust the pH to 2 with hydrochloric acid. Add 10 mL ace-
tone and shock for 20 min, then add 40 mL ether again and shock for 20 min. Centrifuge for 5 min un-
der 3 500 r/min, After transfer the upper solution to a 500 mL Separatory funnel contained 200 mL
distilled water, residents are repeat extracted for 2 times with 10mL acetone and 40 mL anhydrous
ether. Combine the upper layer solution to the same 500 mL Separatory funnel, gently mix for 1 min
and set aside for separating. Collect the ether layer, and the aqueous fraction is re-extracted one
time using 25 mL of anhydrous ether. Combine ether extract and concentrate to approximately 10 mL
in decompression in a water bath at 30TC.

3.4.2 Cleanup |

Transfer the above solution to a 50 mL Centrifuge tube. Add 15 mL alkaline water solution. Homoge-
nate for 2 min with high speed, and centrifuge for 10 min at 1 500 r/min. Transferring water phase,
ether layer is extracted to repeat 2 times with 15 mL alkaline water solution. Combine water phase.
If the test sample containing high oil fat (such as bean and rapeseed), add 10 mL anhydrous ether a-
gain and homogenate for 2 min with high speed, then centrifuge for 10 min under 1 500 r/min. Dis-
card the ether fraction. Transfer the aqueous layer to a 1256 mL separatory funnel, add 40 mL anhy-
drous ether and shake for 2 min, stand to separate, collect the ether fraction. The aqueous layer is
extracted 2 times again with 20 mL anhydrous ether, then combine the ether phase, and let pass
through the column of acidified anhydrous sodium sulfate to remove the water. Collect the anhydrous
ether in a Erlenmevyer flask which contain 10 g anhydrous sodium sulfate, mix well. After 2 h, evap-
orate to near dryness in a rotary evaporator with a bath temperature below 307TC.

3.4.3 Derivatization

The residue is transferred to derivatization bottle with ether and dried by a gentle stream of nitrogen
in a water bath at 30°C. Add 200 pL isooctane, 200 pL. methanol and 400 pL three methyl silica di-
azomethane. Vortex shake and hold 10 min at 70°C and cool to room temperature. After evaperate to
dryness under a gentle stream of nitrogen, dilute exactiy to 1 mL with n-hexane and through 0. 45 pum
millipore filter. The filtrate is for GC/MSMS.

Standard sample is synchronous derivatization to determination.

3.4.4 Determination
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3.4.4.1 GC/MSD operating conditions

a) Column. CP-SIL8 LOW BLEED/MS capillary column, 60 m X 0.25 mm(i.d.) X 0.25 um
(film thickness), or the equivalent;

b) Carrier gas: Helium, purity==99. 989%, 1.2 mL/min;

¢) Column temperature; 70T for 1 min, ramp at 10C /min to 190T, hold for 2 min, ramp at
5C /min to 250°C , hold for 10 min;

d) Injection port temperature;: 2607TC ;

e) Injection mode: Splitless, purge after 0. 75 min;

f) Injection volume: 1 uL;

g) lon trap temperature: 150TC ;

h) GC/MS interface temperature: 200TC ;

i) Filament electricity: 80 uA;

i) Solvent delay: 14. 20 min;

k) MS/MS monitor: According the retention time of six kinds of phenoxy-acid herbicide, they
are separated to six periods of time to determinate. Analytical period of time, retention
time, mother ion, son ion, quantitative ion, mass scan scope, voltage value of collision
and the other parameters of every compound, see annex A,

3.4.4.2 GC/MSD determination

According to the approximate concentration of component determination in the test sample solution,
select the standard working solution with similar concentration. The responses of herbicides in the
standard working solution and sample solution should be in the linear range of the instrumentai detec-
tion. The standard working solution should be injected randomly in between the injections of sample
solution of equal volume. Under the above GC/MS operating conditions, for the SIM chromatogram
of the herbicide standards, See Figure B. 1 in annex B.

Confirmation. If there is a peak appeared at the same retention time for both of the sample solution
and standard working solution, and all selected ions appeared and the ratio of abundance is accord-

ing, confirm the herbicide being in the test sample. For the mass chromatogram of the herbicide
standards, see Figure C. 1 to C. 6 of annex C,

3.4.5 Blank test

The operation of the blank test is the same as that described in the method of determination, but
with omission of sample addition.

3.4.6 Calculation and expression of the result
The calculation of phenoxy-acid herbicides contents in the sample are carried out by GC/MSMS data

processor or according to the formula (2), The blank value should be subtracted from the above re-
sult of calculation.

xehreny
Where.
X——Each phenoxy-acid herbicide content in the sample, mg/kg;
A———PReak area of each phenoxy-acid herbicide;
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A,——Peak area of each phenoxy-acid herbicide in the standard working solution;

C——=Each phenoxy-acid herbicide concentration in the standard working solution, pg/mL;
vV

m——Mass of test sample, g.

Final volume of sample solution, mL;

4 Limit of determination and recovery

4.1 The limit of determination
The limit of determination of this method is as follows:

Dicamba 0. 025 mg/kg;2,4-DP 0. 05 mg/kg; 2,4-D 0. 05 mg/kg;2.4,5-TP 0. 05 mg/kg;2.4,5-T 0. 05
mg/kg;2,4-DB 0. 05 mg/kg.

4.2 Recovery
According to the experimental data, the fortifying concentrations of each herbicide in test sample
and its corresponding recoveries in wheat, barley, soybean, coleseed, rice see Table 1.

Table 1 Experimental data table

Herbicide Fortifying concentrations/(mg/kg) Recovery
Dicamba 0,025 90% ~99%
0.10 101% ~103%
0.25 96% ~104%
2,4-DP 0.05 80% ~90%
0.20 85% ~95%
0.50 90% ~100%
2,4-D 0.05 78% ~90%
0.20 80% ~95%
0.50 88% ~96%
2,4,5-TP 0.05 72% ~84%
0.20 75% ~85%
0.50 80% ~92¢%,
2,4,5-T C.05 82% ~92%
0.20 92% ~102%
0.50 90% ~100%
2.4-DB 0.05 70% ~80%
0.20 70% ~80%
0.50 80% ~84%
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Annex A
(informative)
The parameters for determination of the six kinds of phenoxy-acid herbicides

using GC-MS/MS

Table A. 1
_ _ voltage Mass scan Retention Parent product | Quantitative
o pariods of time/ _ . . ‘
Herbicides i value of Scope/ time/ ion lons ion
|
collision amu min (m/2) (m/2) (m/2)

188

Dicamba 14. 20~15. 50 0. 96 45~ 250 14. 518 203 175 188
147
162

2,4-DP 15, 50~16, 10 1.05 45~ 300 15.913 248 189 162
213
156

2,4-D 16, 10~17. 00 0. 65 45~ 250 16. 377 199 125 156
141
196

2,4,5-TP 17.00~18. 60 0.55 45~ 300 18. 308 282 247 196
223
190

2,4,5-T 18. 60~19. 30 1.06 45~ 300 18. 932 233 159 180
218
69

2,4-DB 19. 30~ 20. 60 Q.65 45~ 200 20. 104 101 101 59
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Annex B
(informative)
GC-MSMS chromatogram of the methylation standards

kCounts 1

500 —

o

400 =
300 -
200 -

100 = 5

n? A\‘——JL_.

13 14 15 16 17 18 19 20
minetes

1——Dicamba 14. 518 min;
2——2,4-DP 15. 913 min;
3——2,4-D 16. 377 min;
4-—e2,4,5-TP 18, 308 min;
5——2.4,5-T 18. 932 min;
6——2,4-DB 20, 104 min,

Fig. B. 1 GC-MSMS chromatogram of the methylation standards of the six
phenoxy-acid herbicides
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Annex C
(informative)

Mass spectrogram of methyl ester standard
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Fig. C.2 Mass spectrum of the 2,4-DP methyl| ester standard
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b) GC-MSMS spectrum of methyl ester standard
Fig. C.4 Mass spectrum of the 2,4,5-TP methyl ester standard
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Fig. C.5 Mass spectrum of the 2,4,5-T methyl ester standard
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Fig. C.6 Mass spectrum of the 2,4-DB methyl ester standard
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