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Foreword

Annex A, B and C of this standard is 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 Shenzhen Entry - Exit inspection and Quarantine Bureau of the People’s
Republic of China.

The main drafters of this standard are Xie Ligi, Lan Fang, Lin li. Cai Yina and Wu Weidong.

This standard is a professional standard for 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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Determination of herbicide residues—
Part 1.multiple acetanilide herbicide residues
in cereals and oil seeds determined by gas
chromatography-mass spectrometry method

1 Scope

This Part specifies the method of sampling, sample preparation and determination by gas chromatog-
raphy-mass spectrometry of acetanilide herbicide residues in cereals and oil seeds for import and ex-
port.

This Part is applicable to the determination of acetanilide herbicide residues in rice and soybean for
import and export.

2 Sampling and Sample Preparation

2.1 Inspection lot
Each inspection lot should not exceed 4 000 bags (200 t).

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

2.2 Quantity of sample taken

The number of bags to be sampled shall be calculated according to the formula (1). If value a is with
decimal, round off the decimal part, which is added as unity to the integral part of a.
Where.:

N--—-total number of bags in a lot;

a-——number of bags to be sampled.

2.3 Sampling tools

2.3.1 Metallic sampler: Length (including handle). 55 cm; diameter 1.5 cm~2. 0 cm; groove
length: longer than half the diagonal length of the bag.

12
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2.3.2 Sampling shovel.

2.3.3 Plate for quartering.

2.3.4 Sample can (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 emptying out

Draw 10 percent of the number of bags specified in 2. 2(not less than 3 bags) at any part of the pile
at random. Unseal and open the bag. and lay it on a clean cloth sheet ( or other clean sheet). Grasp
tight two corners of the bag bottom and raise up to an angle of 45°, tug backward for ca 1 m until all
content of the bag is emptied out. Check the appearance. odor of the goods and whether the goods
are moldy. rotten etc. Alsc check the quality of the goods is uniform within and between the bags.
After confirming the goods is in normal condition. scoop up the sample from different parts of the
out-poured content with a shovel, and place in a sample container promptly. The quantity of the sam-
ple drawn from each bag should be basically the same.

2.4.2 Sampling the cereals in the bag

According to the specified in 2. 2, the number of sampling should be 90 percent of the total number
of bags. draw the sample from the upper, middle and lower parts of the pile at random. Insert sam-
pler (2.3.1), with its groove facing downward, diagonally into each bag, then turn the sampler up-
ward, draw out the sampler. and promptly pour the sample into a container. The quantity of the
sample drawn from each bag shall be basically the same as in 2. 4. 1.

The total weight of the sample drawn from each lot should not be less than 4 kg.

2.4.3 Reduction of gross sample

Pour all the samples (from both 2. 4. 1 and 2. 4. 2) on a clean sheet; reduce to not less than 2 kg with
a plate by quartering. Place in a sample container, seal,label and send to the laboratory in time.

2.5 Preparation of test sample

Reduced the sample to ca 1 kg by quartering. grind thoroughly and let pass through a 40 mesh sieve.
mix thoroughly and divide in two, place in clean containers. seal and label.

2.6 Storage of sample

The test sample should be stored below —57C and kept away from light. During sampling and prepa-
13
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ration of sample. precautions must be taken to avoid contamination or any factors that may cause
the change in residue content. )

3 Method of Determination

3.1 Principle

Herbicides in a sample are extracted with acetone-water solution, the extract is concentrated with a
rotary vacuum evaporator till acetone is removed, re-extracted with n-hexane, and acetonitrile. The
acetonitrile extract is washed by n-hexane, and the acetonitrile phase is evaporated to dryness. The
residue is dissolved with n-hexane, and cleaned up on a florisil solid-phase extraction cartridge. Af-
ter eluate is evaporated to dryness, the residue is dissolved with n-hexane, and then determined by
gas chromatography-mass spectrometry. External standard method is used for quantitative measure-

ment.
3.2 Reagents and materials

Reagents were of analytical-reagent grade except for the specific reagents. The water used was dou-
bly distilled or deionized water.

3.2.1 n-hexane, acetonitrile, acetone, diethyl ether: chromatographic grade.

3.2.2 Standard of propachlor, atrazine, acetochlor, dimethenamid, alachlor, metribuzin. metola-
chlor, propanil, butochlor, pretilachlor, napropamid. purity >98%.

3.2.3 Standard solutions: accurately weigh 25 mg £ 0. 1 mg standard (3. 2. 2) into a 50 mL volu-
metric flask, dissolve the standard and mark up to the volume with acetone, individually, obtaining
500 1:g/ mL of the stock standard solution. Dilute the stock standard solutions with acetone to the re-
quired concentrations which being the mixed standard working solutions.

3.2.4 Anhydrous sodium sulfate: Ignite at 650°C for 4 h, and keep in a tight closed container.

3.2.5 Sodium chloride.

3.2.6 Sodium chloride solution: 10 % (m/V), weigh 100 g of sodium chloride, dissolve and dilute
to 1 000 mL with water.

3.2.7 Extract solution I . acetonitrile is saturated with n-hexane, shaken and mixed.
3.2.8 Extract solution II : n-hexane is saturated with acetonitrile, shaken and mixed.

3.2.9 n-hexane-diethyl ether (85+ 15) solution.
14
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3.2.10 Florisil solid-extraction cartridge: 125 mg, 3 mL, or equivalent. Condition the florisil solid-
extraction cartridge with 5 mL n-hexane-diethyl ether (3.2.9) and 5 mL n-hexane separately, keep
the flow rate at 1 d/s.

3.3 Apparatus and equipment

3.3.1 Gas chromatography-mass spectrometry.

3.3.2 Rotary vacuum evaporator.

3.3.3 Solid-phase extraction device.

3.3.4 Nitrogen Concentrator.

3.3.5 Vortex mixer.

3.3.6 Homogeniser.

3.3.7 Centrifuge.

3.3.8 Round bottom flask: 100 mL, 250 mL.

3.3.9 Centrifuge tube: 15 mL, 50 mL.

3.3.10 Micro-syringe: 10 L.

3.4 Procedure

3.4.1 Extraction

Weigh 10 g+ 0. 01 g of a sample into a 50 mL centrifuge tube. add 10 mL of water and 20 mL of ace-
tone. homogenize for 3 min. centrifuge for 4 min at 4 000 r/ min. Transfer the extract into a 250 mL
round bottom flask. Add 2 X 30 mL of acetone to extract the residue in the centrifuge tube. Combine
the extract into the round bottom flask. Evaporate acetone with a rotary vacuum evaporator at 38C ,
transfer the residual solution (ca 10 mL) into another 50 mL centrifuge tube, Separately add 10 mL
of 10 % sodium chloride solution and 15 mL of n-hexane to rinse the round bottom flask .transfer
the solutions to the centrifuge tube, vortex for 3 min, centrifuge for 3 min at 2 500 r/ min, and col-
lect the n-hexane extract. Add 2 x 15 mL of n-hexane to extract the water phase in the centrifuge

tube. combine the total n-hexane extract.

3.4.2 Liquid-liquid cleanup
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Add proper amount of anhydrous sodium sulfate to the n-hexane extract. Transfer the n-hexane
phase to a 250 mL round bottom flask, and evaporate to dryness with a rotary vacuum evaporator at
50°C . Resuspend the residue with 2 x5 mL of extract solution I (3.2.8), and transfer into another
50 mL centrifuge tube. Add 3 x 10 mL of extract solution [ (3.2.7), vortex and partition. Transfer
the acetonitrile phase into another 50 mL centrifuge tube, Add 10 mL of extract solution T (3.2.8),
mix well, then partition, discard the n-hexane phase. Transfer the acetonitrile phase into a 100 mL
round bottom flask, and evaporate to dryness with a rotary vacuum evaporator at 50C. Dissolve the
residue with 5 mL n-hexane.

3.4.3 Solid-phase extraction cleanup

Load the hexane extract onto a florisil solid-extraction cartridge, keep the flow rate at 0. 5d/s Rinse
the round bottom flask with 156 mL of n-hexane-diethyl ether solution (3. 2.9) ,and then load onto the
cartridge (flow rate at 1 d/s), collect the eluate into a test tube with volume. Evaporate the eluate
to dryness under nitrogen stream at 40°C.. Resuspend the residue with 1. 0 mL of n-hexane for GC-MS
determination.

3.4.4 Determination

3.4.4.1 GC operating conditions

a) Column: HP-1701 ms, 30 m X 0.25 mm (i.d.) X 0.25 um (film thickness) ,or equivalent;

b) Carrier gas: helium, purity >>99.999% , flow rate: 1 mL/ min,

15C /min. 2°C /min. o~ .
¢) Column temperature: 70C (1 min.)———lm—* 160C (1 min.) 4—/m—m—>200C (2 min.)

20C /min. . ,
————280C (8 min.) ;

d) Injector temperature: 270C ;

e) Injection mode; splitless; 0.0 min, split vaive off; 1.0 min, split valve on;
f) Injection volume: 1 pL.

3.4.4.2 MS operating conditions

a) lon source temperature: 230 ;

b) Transfer line temperature: 2807C ;

¢) lonization mode: El;

16
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d) Scan_range: 50~400 amu:

e) Electron multiplier voltage: autotune voltage +200 V;
f) Selected ion monitoring mode.

3.4.4.3 GC-MS determination

3.4.4.3.1 Quantitative Determination

According to the concentration of herbicides in the sample solution, select the standard working so-
lution with similar peak area to that of the sample solution. The responses of both the standard work-
ing solutions and the sample solution should be within the linear range of the instrumental detection.
The standard working solutions should be randomly injected in between the injections of sample so-

lution of equal volume.
3.4.4. 3.2 AQualitative Determination

The presence of herbicides in a sample is confirmed by GC-MS data agree with the following criteria:
(1) the peaks have the same retention time as the standards; (2) the selected monitoring ions are
present in the same abundance ratio to one anther as seen in the standards. the difference should be
within 10 %. The monitoring and quantitative ions of herbicides refer to Annex A.

Under the above GC-MS conditions. the retention times of propachlor. atrazine. acetochlor, dime-
thenamid. alachlor. metribuzin, metolachlor, propanil, butachlor, pretilachlor. and napropamid are ca
11.2 min. 13. 2 min. 13.8 min, 14. 9 min. 15. 3 min, 15. 7 min, 15. 9 min. 16. 9 min, 19. 3 min.

20.6 min. and 21. 9 min. The chromatogram of herbicides refers to Annex B. The mass spectra of
herbicides refer to Annex Fig C. 1~ Fig C. 4.

3.4.5 Blank test

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

3.4.6 Calculation and expression of result

The content of herbicide in the test sample is calculated with GC data processor or the following for-
mula (2). The blank value should be subtracted from the result of calculation.

Where
X~ —the content of herbicide in sample. mg,'kg:
A -—-—the peak area of herbicide in sample solution:

As-———the peak area of herbicide in standard working solution:
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c——the concentration of herbicide in standard working solution.;tg/ mL;
V-——final volume of sample solution, mL;
m-———weight of the test sample, g.

4 Limit of Determination and Recovery

4.1 Limit of determination

The limit of determination of this method is: propachlor 0. 02 mg/kg; atrazine 0. 02 mg/kg; aceto-
chlor 0. 02 mg/kg; dimethenamid 0. 02 mg/kg; alachlor 0. 05 mg/kg; metribuzin 0. 02 mg/kg; me-
tolachlor 0. 02 mg/kg; propanil 0. 02 mg/kg; butachlor 0. 05 mg/kg; pretilachlor 0. 02 mg/kg; napro-
pamid 0. 02 mg/kg.

4.2 Recovery

The fortifying concentrations of herbicides in cereal and its corresponding recoveries are:
—— propachlor 0. 02 mg/kg~2.0 mg/kg. recovery 90.3% ~94.5% ;
——atrazine 0. 02 mg/kg~2.0 mg/kg. recovery 89.8% ~95.5% ;
——acsetochlor 0. 02 mg/kg~2. 0 mg/kg, recovery 84.5% ~93.5% ;

—- —dimethenamid 0. 02 mg/kg~2.0 mg/kg. recovery 84.5% ~93.8%
—alachlor 0. 02 mg/kg~2.0 mg/kg, recovery 83.7% ~93.9%;

—— metribuzin 0. 02 mg/kg~2.0 mg/kg, recovery 88.3% ~95.6% ;
——metolachlor 0. 02 mg/kg~2. 0 mg/kg, recovery 88.1% ~93.8% ;
———propanil 0. 02 mg/kg~2.0 mg/kg. recovery 83.7% ~95.8% ;
——butachlor 0. 05 mg/kg~2. 0 mg/kg, recovery 76.8% ~89.5% ;
—pretilachlor 0. 02 mg/kg~2.0 mg/kg, recovery 86.9% ~97.5% ;
——napropamid 0. 02 mg/kg~2.0 mg/kg, recovery 94.2% ~101.9%.

The fortifying concentrations of herbicides in soybean and its corresponding recoveries are:
~—propachlor 0. 02 mg/kg~2.0 mg/kg, recovery 78.1% ~92.0 %
——atrazine 0. 02 mg/kg~2. 0 mg/kg, recovery 80.8% ~92.8%;
—--acetochlor 0.02 mg/kg~2. 0 mg/kg, recovery 80. 8% ~88.6% :
———dimethenamid 0. 02 mg/kg~2.0 mg/kg, recovery 78.7% ~90.9% ;
———alachlor 0. 05 mg/kg~2. 0 mg/kg. recovery 76. 1% ~86.4% ;
——metribuzin 0. 02 mg/kg~2. 0 mg/kg. recovery 81.7% ~91.5%;
—metolachlor 0. 02 mg/kg~2.0 mg/kg, recovery 81.6% ~90.3%;
——propanil 0. 02 mg/kg~2.0 mg/kg, recovery 82.9% ~92.5%;
——butachlor 0. 02 mg/kg~2. 0 mg/kg. recovery 72.8% ~ 83.6%:
——pretilachlor 0. 02 mg/kg~2.0 mg/kg, recovery 86.4% ~92.7%
——napropamid 0. 02 mg/kg~2.0 mg/kg. recovery 88.4% ~96.0 %.
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Annex A
(Informative)

Table A. 1 Monitoring ions and quantitative ions of the herbicides

herbicides Quantitative ions.m -z monitoring ions.m-z and relative intensity
Propachlor 120 120¢100),176(37).196(10).211(8)
Atrazine 200 200(100).215(62).172(15).‘1%3}357)%‘ ]
Acetochlor 146 146(100) .223(53) .1’74(748 )165(85) ]
Dimethenamid 154 154(100).203(42),230(58) .232(20»
Alachior f 16(7)m - 160(100).188(93).237(24) ,269(6)
Metribuzin 198 o 1 198(100),199(19),144(14) .214(4)
» Metolachlor 162 ” 162(100).238(47).240(15) .211(7)
Propanil 161 161(100).163(71).217(18).219(12)
Butachlor ; 176 - 176(100).160(86)?155(49).237(27)
Pretilachlor 238 o 162(100) .202(383 .238(69).262(27)
Napropér%id 128 S 72(100),100(35;;128(63).271(26>
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Annex B
(Informative)
SIM chromatogram of the standards
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dimethenamid: 14. 9 min;
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butachlor:19. 3 min;
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-~ napropamid: 21. 9 min.

Fig B.1 SIS chromatogram of mixed standard solution (concentration:0. 1 mg/L>
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Annex C
(Informative)
SIM mass spectra of the standards
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Fig C.1 SIM mass spectra of propachlor,atrazine,dimethenamid
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Fig C.2 SIM mass spectra of propanil,acetochlor, metribuzin
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Fig C.3 SIM mass spectra of alachlor,metolachlior,butachlor
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