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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 Shanghai Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China. ' . L

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

This standard is a professidhal 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 guidance,
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Inspection of cyanazin, fluometuron, atrazine,
propanil and linuron residues in products of
plant origin for import and export —HPLC

1. Scope

This standard specifies the methods of sampling, sample preparation and determination of cyanazin,
fluometuron, atrazine, propanil, linuron residues in plant origin products.

This standard is applicable to the determination of cyanazin, fluometuron, atrazine, propanil, linuron
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
Sampli.ng taken is according to the formula (1).
formula: |
N——total number of bags in an inspection lbt;
a—number of bags 1o 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 too!é

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
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2.3.4 S,amp'le' container: Can or bag, which can be sealed.
2.3.5 Cloth (or other suitable material) sheet: For sample dividing (quartering)
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 1 m until all contents of the bag is emptied out. Check whether the quality of goods is
uniform 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 place in a clean
sample 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 numbet
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 sa_rhplei', 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 quantlty of the sampte drawn from each bag
should be basmally the sameas 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, label and sent to the laboratory in time.

2.5 Preparatlon of test sample

Reduce the sample to ca 1kg by quarterlng, 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 contasner as the
test sample, seal and Iabel

2 6 Storage of test sample
The test samples should be stored below 1 and kept away from Ilght

3 Method of determination

3.1 Pr'mciple

Residues in sample were extracted with acetonitrile, and pass through a fieutral aluminum oxide col-
umn. After concentrated, the solution is 'c!eaned up by solid-phase extraction column. Determihation
is made by HPLC-MS/MS with the mobile phase of acetonitrile-water, more reaction monitor (MRM)
model, external standard method. ' ' -




SN/T 1605—2005

3.2 Reagents and materials _

Unless otherwise specified, all reagents used should be analytically pure. “Water” is redistilled wa-
ter.

3.2.1 Acetonitrile: HPLC grade.

3.2.2 Methanol; HPLC grade.

3.2.3 Neutral aluminum oxide column:100 mesh~200 mesh, for chromatography.

3.2.4 Cyanazin standard; Purity™>98%.

3.2.5 Fluometuron standard. Purity>>98%.

3.2.6 Atrazine standard: Purity>>98%.

3. 2.7 Propanil standard. Purity=>98%.

3.2.8 Linuron standard; Purity>>98%.

3.2.9 Cyanazin, fluometuron, 'atrazine, propanil, linuron standard solution: Accurately weigh an
adequate amount of standard separately, dissolve in acetonitrile and prepare a solution of 1 mg/mL
in eoncentration as the standard stock solution,

3.2.10 Cyanazin, fluometuron, atrazine, propanii, linuron standard mixture solution: Prepare a

standard mixture solution of 10 ug/mL in concentration by diluting the above stock solutions with
acetonitrile, then dilute to suitable concentration with acetonitrile as standard working solution.

3.3 Apparatus and equipment

3.3.1 High performance liquid chromatograph, equipped with quadrupole MS/MS tandem spec-
trometer. ' :

3.3.2 Centrifuge:5 000 r/min.
3.3.3 High-speed homogenizer.
3.3.4 Solid-phase extraction apparatus.

3.3.5 Cylinder filler.

3. 3.6 Solid-phase extraction column: Cis, 6cc, 200 myg, or eq.uivalent.
10
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3.3.7 N, evaporator
3.3.8 Rotary evaporator
3.4 Procedure

3.4.1 Extraction :

Weigh 4. 0 g of the test sample grinded'thoroughly into a 50 mL centrifuge tube. Add 25 mL acetoni-
trite and homogenize for 5 min at 10 000 r/min. Then centrifuge mixture at 2 000 r/min for 15 min.
The supematant is filtrated intc a2 100 mL évaporator by passing through a cylinder filler containing
5 g of neutral aluminum oxide. Add 20 mL acetonitrile to remanet in 50 ml. centrifuge tube and re-
peat above proi:edure. Combine the supernatant to evaporator and concentrate it to the volume of
2.5 mL on a rotary evaporator at 50°C , adding 30 mL water and mixed solution.

3.4.2 Cleanup

Place solid-phase extraction column Cis onto solid-phase extraction apparatus and is conditioned with
6 mL methanot and 10 mL water. Pass the above solution through C,; column,wash with 10 mL 10%
methanol-water and discard the effluents, Wash and collect the effluents with 5. 0 mL methanol, and
evaporate the effluents to dryness under a gentle stream of nitrogen at 40°C. The residue is resolved
with 1.0 mL acetonitrile, filtered with 0. 45 om membrane and ready for HPLC-MS/MS determina-
tion.

3.4.3 Determination

'3.4.3.1 HPLC-MS/MS operating conditions
~a) Column.;0DS-Cis (5 xm),250 mmXx 2. 1 mm (i. d.) or equivalent;
b Mobile phase. Acetonitrile-water (60 +40); '
¢) Flow rate;0.25 mL/min;
d) Column temperature.at room temperature;
@) Injection volume:20 pl;-
f) Electron ionizationESI+ ;
'g) Capillary voltage:3. 53 kV;
‘h)  Cone voltage.31 V;
i7 Source temperature:100TC ;
"j» Desolvation temperature.420C ;
- k) Cone gas: N, ,Purity’>99.9%,67 L/h;
I Desolvation gas:N, ,Purity™>99, 9% ,376 L/h;
m) Collision energy.20 eV;
h) Detection mode: MRM;
0) CQualitative ions and quanf'ilat'ive. ions see table 1.

11
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Table 1 Qualitative ions and quantitative ions

Herbicides Qualitative ions (m/2) Quantitative ions (m/z)
Cyanazin 249/160 249,182
249/182 :

Fluometuron ' 233/72 233/188
233/188

Atrazine 216/174 216/96
216/96

propanil 218/162 - 218/162
’ - 218/127

linuron : 241/214 241/132
241/132

3.4.3.2 HPLC-MS/MS determination

According to the estimated approximate concentration of herbicides in the sample solution, select
-standard working solution of similar peak area to that of sample solution. The responses of herbi-
cides in the standard working solution and the sample solution should be in the linear range of the in-
strumental detection. The standard working solution should be injected randomly in-between the in-
jections of the sample solution of equal volume. Under the above chromatographic condition, the re-
tention time of cyanazin, fluometuron, atrazine, propanil, linuron is 4,03 min, 4. 80 min, 5. 57 min,
7. 34 min and 8. 38 min respectively. For the chromatogram of standard, see fig. A. 1 in annex A and
fig. B. 1 in annex B. '

Confirmation: If there is a peak appeared at the same retention time for both of the sample sclution
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.

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

3.4.5 Caleulation and expression of the resuit
The calculation of result is carried out by HPLC data processor or according to the formula (2),
The blank value should be subtracted from the above result of calculation. '

whete:
X——the residue content of cyanazin, fluometuron, atrazine, propanil, linuron in the test sam-
ple,mg/kg;

¢——the concentratioin of cyanazin, fluometuron, atrazine, propanil, linuron in the standard

working. solution, pg/mL;
A——the peak area of cyanazin, fludmeturon, atrazine, propanil, linuron in the sample solu-

12




SN/T 1605—2005

tion; _ .
A,—the peak area of cyanazin, fluometuron, atrazine, propanil, linuron in the standard work-
ing solution; _ | '
'V-——the final volume of sample solution, mL;
m——the correspohdi'ng.'mass of the test sample in the final sample solution, g.

4 Limit of determination and recovery

4.1 Limit of determination _
The limit of determination of cyanazin, quo;hetur’on, atrazine, propanil, linuron is 10 ng/kg.

4,2 Recovery _ _
" According to the experimental data, the fortifying concentrations of each herbicide in test sample

and its corresponding recovéries in wheat, barley, soybean, coleseed, rice see table 2.

" Table 2 Experimental date table -

Herbicide Fortifying concentrations/{(rmg/ kg). : . Recovery

Linuron 0.01 77.3% ~88.5%
0.10 . 83.6%~98.8%
1.00 . 88. 4% ~102. 5%

Fluometuron A ' N ¢ B - : 79.8% ~89.5%
' 0.10 ' C 75.3%~92.2%

1.00 86.2% ~98. 7%

Atrazine ' 0.01 . 79.5%~86.8%
0.10 _ 77.8%~90.7%
1.00- 80. 5% ~87. 4%

Propanil | 0.01 . 79.5% ~86.9%

o 0.10 - 76. 8% ~90. 6%

1.00 80. 5% ~95. 4%

Cyanazin ' 0.01 _ 80.6% ~89.7%
0.10 ' 83.9% ~95.7%
.00 . 80.5%~95.0%
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Annéx A
(Informative)
HPLC-MS/MS TIC chromatogram of the standards

100 MRM of 10 Channels ES+
TIC

9 A e e e e e T Time
2.00 4. 00 6.00 8. 00 10. 00 12.00 14.00

Note: The peak number 1,2,3,4,5 represents respectively cyanazin, fluometuron, atrazine, propanil, tinuron,

Fig. A.1  TIC chromatogram of cyanazin, fluometuron, atrazine, propanil and linuron standards

14
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Annex B
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Note: The retent:on times of cvanazm, fluometuron, atrazine, propanii, linuron are 4 03 min, 4 80 min, 5. 57
min, 7. 34 min, 8.38 min, respectively, | :
"Fig. B.1 MRM chromatogram of cyanazim fluometuron; atrazine, propan:l and linuron standards
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