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Foreword

This standard replaces SN 0712—1997 “Method for the determination of esprocarb, pendimethalin,

pretilachlor, flutolanil, mepronil and mefenacet residues in cereals for export”.

This standard and SN 0712—1997 compare the main revision to be as follows:

—Revised the standard name;

—The structure of the original standard was revised;

—Add maize,soybean and wheat beside rice for the standard scope of application;

—Add the determination of acetochlor,alachlor,metolachlor,butachlor and diflufenican residuals;

—In accordance with the major trading country on the type of acetanilide herbicide-limited re-devel-
opment of the detection limit;

—Using gas chromatography mass spectrometry to replace the original standards in the gas chroma-
tography;

—Add the conformation to the method.

Annex A of this standard is an normative annex,annex B and annex C of this standard is an informa-

tive annex.

This standard was proposed by and is under the charge of National Regulatory Commission for Certi-
fication and Accreditation.

This standard was drafted by Heilongjiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

This main drafters of this standard are Kang Qinghe, Wu Yan, Yang Changzhi.

This standard was presented at December 1.1997 for the first time,the amended for the first time.
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Determination of 11 herbicide residues in cereals and
soybean for import and export—GC-MS method

1 Scope

This standard specifies the method of sample preparation, determination of 11 herbicide residues in

cereals and soybean for import and export by GC-MS.

This standard is applicable to the determination and confirmation of 11 herbicide residues in rice,

maize, soybean and wheat for import and export.
2 Principle

The 11 herbicides residues in the test sample are extracted with n-hexane-acetone (2+1,V/V). Af-
ter the extracts is evaporated, the residues is cleaned up by solid phase extraction (SPE) with a neu-
tral aluminum oxide cartridge or florisil cartridge. The residues is determined and confirmed by GC-
MS,using external standard method.

3 Reagents and materials

Unless otherwise specified,all regents are analytically pure,“water” is distilled water.
3.1 Acetone:LC grade.

3.2 n-Hexane:LC grade.

3.3 Acetonitrile:LC grade.

3.4 Sodium chloride.

3.5 Anhydrous sodium sulfate:Ignite at 650 C for 4 h and store in a desiccators.
3.6 n-Hexane-acetone solution (2+1,Volume ratio).

3.7 n-Hexane-acetone solution (9+ 1,Volume ratio).
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3.8 n-Hexane-acetone solution (8 +2,Volume ratio).

3.9 11 herbicides standards:Purity —=95%.

3.10 Standard stock solution: Accurately weigh an adequate amount of 11 herbicides standards,
Standard reserve liquid in storage under the conditions of —1 8 C. Dissolve in n-hexane and prepare
a solution of 100 xg/mL~1 000 pg/mL as the standards stock solution. At 0 C ~4 C under the con-

ditions of storage.

3.11 Neutral aluminum oxide cartridge:1 000 mg,6 mL,or equivalent. Wash cartridge with 3 mL ac-

etone,5 mL n-hexane in sequence before use.

3.12 Florisil cartridge:500 mg,6 mL,or equivalent. Wash cartridge with 3 mL acetone,5 mL n-hex-

ane in sequence before use.

4 Apparatus and equipment

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

4.2 Electronic balance:the sense of 0.000 1 g and 0. 01 g.

4.3 SPE-12G Column Processor.

4.4 Grinder.

4.5 Centrifuge:5 000 r/min.

4.6 Vortex mixer.

4.7 Rotary evaporator.

4.8 High speed homogenizer:20 000 r/min.

4.9 Evaporated flask:100 mL.

4.10 Centrifuge tubes with ground stopper:15 mL,50 mL.

4.11 Column of anhydrous sodium sulfate:8.0 cm X 1.5 cm(i. d. ), prepacked with 5 cm Heigh of

anhydrous sodium sulfate.

10
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5 Preparation and storage of sample

5.1 Preparation of test sample

Reduce by quartering to ca 500 g. pulverize with a pulverizer (4.4) to let all pass a 2. 0 mm round
hole sleve. Mix thoroughly and divid into two equal portions as the test sample. Place in clean sample

containers.

5.2 Storage of test sample

The test samples should be stored at 0 C ~4 C refrigerator. In the course of sampling and sample
preparation, precautions should be taken to avoid contamination or any factors which may cause the
change of residue content.

6 Procedure

6.1 Extraction

6.1.1 Rice.maize and wheat

Weigh ca. 5 g (accurate to 0. 01 g) of the test sample into a 50 mL centrifuge tube.add 3 g of anhy-
drous sodium sulfate and 10 mL water and 20 mL n-Hexane-acetone solution (2+1,V/V)(3.6) in
sequence. Homogenize the tube at 10 000 r/min for 2 min on high speed homogenizer,and then cen-
trifuge at 4 000 r/min for 5 min. Transfer the supernatant layer into a 100 mL evaporated flask. The
remaining solution is extracted again with 20 mL of n-Hexane-acetone solution (2+ 1, V/V). Com-
bine the supernatant layer into the same 100 mL evaporated flask. Evaporate the solution to near dry-
ness with rotary evaporator in a water-bath below 35 C . then blow to dryness under a nitrogen

flow. Dissolve the residues by adding 2 mL of n-hexane for cleaning up.

6.1.2 Soybean

Weigh ca. 5 g (accurate to 0.01 g) of the test sample into a 50 mL centrifuge tube,add 5 g of anhy-
drous sodium sulfate and 20 mL of acetonitrile in sequence. Homogenize the tube at 10 000 r/min for
2 min on high speed homogenizer.and then centrifuge at 4 000 r/min for 5 min. Transfer the superna-
tant layer into a 100 mL evaporated flask. The remaining solution is extracted again with 20 mL of
acetonitrile. Combine the supernatant layer into the same 100 mL evaporated flask. Evaporate the so-
lution to near dryness with rotary evaporator in a water-bath below 35 C ,then blow to dryness un-

der a nitrogen flow. Dissolve the residues by adding 2 mL of n-hexane for cleaning up.

11
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6.2 Clean

6.2.1 Maize

Transfer the sample solution into neutral aluminum oxide cartridge (3.1 2) at a rate of 1T mL/min~
2 mL/min,discard the effluent. Then elute the cartridge with 10 mL of n-hexane-acetone (3. 8). Col-
lect all eluates and blow to dryness in nitrogen evaporator below 60 C. The residue is dissolved by
adding 5 mL of n-hexane for GC-MS determination.

6.2.2 Rice.soybean and wheat

Transfer the sample solution into florisil cartridge (3. 13) at a rate of 1 mL/min~2 mL/min,discard
the effluent. Then elute the cartridge with 13 mL of n-hexane-acetone (3. 7). Collect all eluates and
blow to dryness in nitrogen evaporator below 60 C. The residue is dissolved by adding 5 mL of n-
hexane for GC-MS determination.

6.3 Determination

6.3.1 GC-MSD operation conditions

a) Column:DB-bms fused quartz capillary column,30 m X 0.25 mm (i. d. ), film thickness 0. 25 um,

or the equivalent of Performance;

b) Column temperature: Initial temperature 110 C hold for 1 min,ramp at 15 C /min to 260 C ,hold
for 15 min;

¢) Inlets temperature:250 C;

d) Interface temperature:280 C ;

e) Carrier gas:Helium,purity =>99. 999% , flow rate=1.0 mL/min;

f) Injection volumn:1 pL;

@) Injection mode:splitless, purge after 0. 75 min;

h) lonization mode:El;

i) lonization energe.:70 eV;

i) lonization source temperature:230 C ;

k) Quadropole temperature:150 C ;
12
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> Acquisition mode:Selected lon Monitoring (SIM) mode;

m) Selected monitoring ions (m/z) :See table 1 and annex B;

n) Solvent delay time:5. 0 min.

Table 1—Paramerter of selected monitoring ion in MS table

Channels Time/min Selected monitoring ion (amu) Dwell/ms
1 5.00 223.269.,160,188,237.222,151.,265.,162.,238.,240,146 40
2 9.20 252.162,253,281,176.,311.237.160,173.145,323,262.,238 30
3 10. 60 119.91.269.120.266.394,267.245.192.136.,148.298 40

6.3.2 GC-MS determination and confirmation

According to the estimated approximate concentration of per herbicide in the sample solution, select
the standard working solution of similar concentration to that of sample solution. The responses of
herbicide in the standard working solution and the sample solution should be in the linear range of the
instrumental detection. The standard working solution should be injected randomly in-between the in-
jections of the sample solution of equal volume. If there any peak of any peak of sample solution ap-
peared at the same retention as such peak of the standard solution, the ratio of the chromatographic
retention time of analyte shall correspond to that of the calibration solution at a tolerance of
1 2.5%. The relative intensities of the detected ions of each analyte shall correspond to those of the
calibration standard solution at comparable concentrations, the allowed relative deviation of relative
intensity is less than within the table 2 tolerance, it must be confirmed by selected monitoring ion
(m/z) of species and abundance ratio see annex B. Under the above GC-MS condition, the retention
time of 11 herbicide for GC-MS chromatogram (TIC) of the standards,see annex B and figure C. 1 in
annex C.

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

Relative ion intensities/ % >50 >20~50 >10~20 <10

Permitted relative tolerances/ % 10 +15 120 150

6.4 Blank test

The operation of the blank test is the same as that described in the method of determination, but
without addition of sample. Calculation and expression of the result.

6.5 Calculation and expression of result

Calculate the content of per herbicide residue in the test sample by GC-MSD data processor or using
the followed formula (1).

13
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=A,.><cis><V><1OOO
Ai. X m X 1000

X (1)

Where
X,;—the residue content of per herbicide in the test samples,mg/kg;
A ,;—the peak area of per herbicide in the test sample solution;
c;s—the concentration of per herbicide in the standard working solution, ng/mL;
A s—the peak area of per herbicide in the standard working solution;
V—the final volume of sample solution,mL;

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

7 Limit of determination and recovery

7.1 Limit of determination

Use the method to determination 11 herbicide residues in rice,wheat.maize and soybean,and LQD is
0. 01 mg/kg.

7.2 Recovery
Range for recovery of this method see table 3.

Table 3—Recovery range of 11 herbicide in rice,wheat maize and soybean

Range of recovery (Spiked level is 0.01 mg/kg~2.0 mg/kg)/%
No. Compound name
rice wheat maize soybean
1 Acetochlor 87.1~98.6 79.4~100.7 82.5~108.7 87.1~105.2
2 Alachlor 85.3~106.5 83.1~111.0 80.0~108.3 75.3~101.2
3 Esprocarb 80.5~102. 1 76.5~104.0 84.3~101.6 81.6~108. 1
4 Metolachlor 85.3~111.8 85.6~110.6 84.7~100.9 88.0~111.1
5 Pendimethalin 86.6~104. 1 77.3~117.2 84.2~107.1 85.6~110.6
6 Butachlor 80.5~94.7 85.3~106.7 86.8~104.2 80.0~101.2
7 Flutolanil 84.9~102.5 88.2~107.6 82.4~101.2 82.7~105.3
8 Pretilachlor 85.9~110.6 82.1~106.3 87.3~107.1 79.5~105.3
9 Mepronil 80.5~99.7 89.4~101.7 80.3~101.1 75.3~103.2
10 Diflufenican 76.7~104.9 73.8~102.5 72.4~107.1 78.1~102.7
11 Mefenacet 85.3~107.2 79.3~112.5 75.8~100. 3 85.3~107.2

14
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Annex A
(normative)
Basic Information

Table A. T—Species of 11 herbicides

No. Pesticides Pesticides CAS No. Molecular formula
(Chinese) (English)
1 ZE % acetochlor 34256-82-1 CisHy CINO,
2 A & g alachlor 15972-60-8 Ci2Ha CINO,
3 XEH esprocarb 85785-20-2 CisHxs NOS
4 SR HAER metolachlor 51218-45-2 CisH,, CINO,
5 Z_HEERKR pendimethalin 40487-42-1 CisHigN; O,
6 TER butachlor 23184-66-9 C17Ha6 CINO,
7 o Bt B flutolanil 66332-96-5 Ci7His FsNO,
8 RER pretilachlor 51218-49-6 Ci7Hz CINO,
9 R 55 B mepronil 55814-41-0 Ci7His NO,
10 Mt 570 Pt 2 Bk diflufenican 83164-33-4 CioHi FsN, O,
11 718 ot B R mefenacet 73250-68-7 CisH:aN, 0, S
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Annex B

(informative)

The retention time,detemination and confimation selected monitoring ion and

l[imit of detemination of 11 herbicide

Table B. 1—Retention time,detemination and confimation selected monitoring ion and

limit of detemination of 11 herbicide

Characteristic fragment ion (amu)

No. Pesticides time/min
determination confirmation Abundance ratio
1 Acetochlor 8. 268 223 146,162,269 63:100:75:9
2 Alachlor 8. 405 160 188,237,269 100:84:24:9
3 Esprocarb 8.731 222 162,151,265 100 : 67 : 25 12
4 Metolachlor 8.910 162 238.240.146 100 :45:14: 11
5 Pendimethalin 9. 408 252 162,253,281 100:22:10: 14
6 Butachlor 9.945 176 311,237,160 90:100:24:7
7 Flutolanil 10. 098 173 145,281,323 100 : 27 : 26 : 13
8 Pretilachlor 10. 220 262 162,176,238 46 : 100 : 92 : 73
9 Mepronil 10. 937 119 91.269.120 100:26:18:9
10 Diflufenican 11. 493 266 394,267 .245 100 : 21:16: 13
11 Mefenacet 12. 629 192 136,148,298 100:25:19:8
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Annex C
(informative)
GC-MS chromatgraphy (TIC) of the 11 herbicide standard

1—Acetochlor;
2—Alachlor;
3—Esprocarb;
4—NMetolachlor;
5—Pendimethalin;
6—Butachlor;
7—Flutolanil;
8—Pretilachlor;
9—NMepronil;
10—Diflufenican;
11—Mefenacet.

Figure C. 1—GC-MS chromatgraphy (TIC) of the 11 herbicide standard
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