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Foreword

Annex A of this part is an informative annex.

This part was proposed by and is under the charge of the Certification and Accreditation Administra-
tion of the People’s Republic of China.

The part was drafted by shenzhen Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

The main drafters of this part are Jin Baohui, Xie Ligi, Lin Yankui, Lan Fang, Chen Peijin, Wu Wei-
dong, Lin Li and Zhao Qionghui.

This part is a professional standard for entry-exit inspection and quarantine promuigated for the first

time.

Note; This English version,a translation from the Chinese text,is solely for guidance.
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Determination of herbicides residues—
Part 2. Determination of diphenyl ether herbicides residues
in cereal and oilseed by GC/MS method

1 Scope

This part of SN/T 1737 specifies the methods of determination by gas chromatography-mass spec-
trometry of 9 kinds of diphenyl ester herbicides residues including cinmethylin, fluorodifen, oxyfluor-
fen, nitrofen, aclonifen, chlomethoxyfen, bifenox, lactofen, fluoroglycofen-ethyl in cereals and
oilseeds.

This part is applicable to the qualitative and quantitative determination of 9 diphenyl ester herbicides
residues of in rice and soybean.

2 Abstract

The residues of diphenyl ester herbicides in the test sample are extracted with acetonitrile. After
concentrating the acetonitrile extract to dry under nitrogen,And the residues dissolved with hexane
is cleaned up by passing through a florisil cartridge or equivalent and determined by a GC-MS, using
external standard method.

3 Reagents and materials

Unless otherwise specified,all reagents should be of analytical grade; water is the first grade water.
3.1 Acetone:Grade for GC residue analysis.

3.2 Acetonitrile:GR.

3.3 Hexane:Grade for GC residue analysis.

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

3.5 Diphenyl ester herbicides standard: Bifenox (C,s HyCl,NO; , CAS No: 42576-02-3), fluorodifen
(CiaH; FaN,Os, CAS No: 15457-05-3), nitrofen (C,; H,Cl;NO;, CAS No. 1836-75-5)., oxyfluorfen
(CysHq CIF;NO, , CAS No:42874-03-3) , aclonifen (C,, HyCIN, O, , CAS No: 74070-46-5) , fluoroglycofen-

ethyl (CigHisCIF;NO; , CAS No: 77501-90-7) , purity more than 97. 0%. lactofen ( Cis His CIFsNO; ,
7
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CAS No:77501-63-4) , purity more than 91. 0%. Cinmethylin(C,sH;s 0, , CAS No:87818-31-3)and chlo-
methoxyfen(C,3H, Cl,NO, , CAS No:32861-85-1)is liquid standard with concentration of 10 mg/L and
the solvent of cinmethylin is hexane. the solvent of chlomethoxyfen is acetonitrile.

3.6 Herbicides standard solution:

a) Standard stock solution: Accurately weigh herbicides standard of bifenox, fluorodifen, nitrofen,
oxyfluorfen, fluoroglycofen-ethyl, aclonifen, lactofen respectively, dissolve in acetone to make a
standard stock solution of 1 000 mg/L in concentration. The solution can be preserved in the
temperature below — 18T ;

b) Intermediate standard mixture solution: Accurately measure and adequate volume herbicides
standard stock solution, dilkites\ithzacete makesanmintérmediate standard mixture solution
of 10 mg/L in concentrati [in the temperature below —18C ;

accurately measure an adequate vol-
on and the standard of cinmethylin and
andard working solution of appropriate con-
emperature at 0°C ~4C.

¢) Standard working solutio rding. tc
ume of herbicides intermediate standard g
chlomethoxyfen,dilute with acetone a
centration. The solution can be pge

3.7 Florisil cartridge:500 mg
4  Apparatus and equipme

4.1  GC-MS, equipped with EI.
4.2 Mechanical Shaker.
4.3 Centrifuge.
4.4 Evaporator.

4.5 Solid phase extraction.
5 Sample preparation and storage

Reduce the rice and soybean sample to ca. 500 g.churn up and mix thoroughly . place in clean contain-
ers,seal and label.stored below 4C.

6 Procedure

6.1 Extraction

Accurately weigh 5 g of the test sample(accurate to 0.01 g)in 50 mL centrifuge tube,add 2 mL dis-
8
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tilled water,20 mL acetonitrile(3. 2)and 2 g anhydrous sodium sulfate(3. 4) .blend for 3 min in vortex
mixer,centrifuge for 5 min. (5 000 r/min. ). Transfer 10 mL of the upper anhydrous extract into an-
other 15 mL centrifuge tube. Concentrate the extract to dry under nitrogen at 40C . Dissolve the resi-
dues and dilute exactly to 1 mL with hexane.

6.2 Cleanup
Transfer the sample residue(6. 1)into the florisil cartridge(3. 7)to the height of 1 cm. Prior to use,

rinse the cartridge with 6 mL acetone and 6 mL hexane. Load the sample on the cartridge, and keep
the flow rate at 1 d/s.

-Acetone(60+40)and keep the flow
5 mL centrifuge tube and blow near-

Discard the column eluate. Ri
speed at 1 d/s. Collect the w

ly dry under nitrogen at 40°C. Dissolve th ilute exactly to 1 mL with hexane for

GC/MS.

6.3 Determination

6.3.1 GC operating conditi
a) Column:HP-5MSI capillary column,30 mXx 0

25 pm or equivalent;

10°C /mi . ,
< 920'C —™280°C (10 min)

b)  Column temperature:70°C (
¢) Injection port temperat
d) Carrier gas:Helium.Puri
e) Injection volume:1 pl;
f) Injection mode:SpIitIess,purge on after 1.5 min.
6.3.2 MS operating conditions

a) lon source temperature:2307C :

b) Transferline temperature:280C ;

¢) lonization mode:El;

d) lonization energy:70 eV;
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e) Test mode:SIM,condition setup can be found in table 1;
) Solvent delay:5 min.

Table 1—Retention time and SIM condition of diphenyl ester compounds

Retention time/ Diphenyl ether compounds
) Selected ions and abundance ratio

min Name Time in SIM/min
10. 041 cinmethylin 5.00 105°(100),123(44),154(15),169(16)
14. 229 fluorodifen 13.00 190°(100),126(31) ,162(18),309(8) ,328(9)
18,177 oxyfluorfen 15.00 252°(100),280(16),300(31),361(38)
15. 680 nitrofen 15.50 283°(100) ,139(27) ,202(49) ,253(18),285(77)
16. 694 aclonifen 16.30 264° (1005 ,77(48),183(38),194(32),212(38)
19. 584 chlomethoxyfen 18.00 313°(100),232(36),266(79),283(33)
20. 404 bifenox 20. 00 341" (100) ,173(18) ,189(17) ,310(26) ,343(71)

. 21.616 factofen 21.00 344°(100),207(24),223(26) ,346(40)

21.880 fluoroglycofen-ethyl 21.75 344°(1003,207(633,223(59),315(31)

a8  are ions for quantitative determination.

6.3.3 GC-MS determination

According to the approximate concentration of diphenyl ether herbicides in the test sample solution,
the standard working solution is selected with similar peak area to that of sample solution. The re-
sponse of herbicides in the standard working solution and sample solution should be in the linear
range of the instrumental detection. The standard working solution should be injected randomly in be-
tween the injections of sample solution of equal volume. If there is a peak appeared at the same re-
tention time for both of the sample scolution and standard working solution in the mass spectrogram
figure, the relative intensity ratios of each qualitative ions are also consistent with standard at a sim-
ilar concentration. The similarity degree of their relative abundance ratio in permitted tolerance (see
table 2). Under the above GC-MS conditions, the retention time of cinmethylin, fluorodifen, oxyfluor-
fan, nitrofen, aclonifen, chlomethoxyfen, bifenox, lactofen, fluoroglycofen-ethyl can be found in table
1. The chromatogram of 0. 02 mg/L standard working solution can be found in annex A.

Table 2—Miximum permitted tolerance for relative ion intensities
using a range of mass spectrometric techniques

Relative intensi
V(% >50 . >20~50 >10~20 <10
of base peak) .
GC-MS(relative) /% +20 +25 +30 +50

6.3.4 Blank test

The operation of the blank test is the same as that described in the method of determination, but
10
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with omission of sample addition.

7 Calculation and expression of result

The calculation of diphenyl ether content in the sample is according to the following formula{1),the
biank value should be subtracted from the result of calculation.

=AXCXV

X Asxm

where
X—the residue content of diphenyl ether in the test sample,mg/kg;
A—Peak area of diphenyl ether in the sample solution;

As—Peak area of diphenyl ether in the standard working solution;
¢—the concentration of diphenyl ether in the standard working solution,mg/L;
m—the corresponding mass of test sample in the final sample solution,g;
VV—the final volume of sample solution,mL.

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination.of testing diphenyl ether herbicides is 0. 025 mg/kg.
8.2 Recovery

According to the experimental data for rice and soybean, when the concentration of diphenyl ether is
in the range of 0. 026 mg/kg~0. 100 mg/kg,recovery is shown in table 3.

Table 3—The range of recovery of diphenyl ether in rice and soybean

Name i Spike level/(mg/kg) Range of recovery(rice}/% | Range of recovery(soybean)/%

0.025 72,0~100,0 76.0~100.0
cinmethylin 0. 050 76.0~96.0 74.0~100.0

0. 100 73.0~897.0 72.0~104.0

0.025 76.0~104.0 72,0~104.0
fluorodifen 0. 050 76.0~110.0 70.0~108.0

0.100 74.0~97.0 72.0~92.0

0.025 72.0~96.0 72.0~100.0
oxyfluorfen 0. 050 70.0~98.0 72.0~94.0

0.100 72.0~93.0 70.0~106.0

11
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Table 3 (continued)

Name Spike level/(mg/kg) Range of recovery(rice) /% Range of recovery(soybean) /%
0.025 72.0~96.0 72.0~104.0
nitrofen 0.050 74.0~88.0 70.0~102.0
o OTOO 75.0~107.0 71.0~89.0
- FVO-. 02;5 | ”“72. 0~96.0 72.0~100.0
aclonifen -Wwbw"(‘)})g(‘)‘ T 7;1 E):98 0 72.0~102.0
- '~0’TOO AAAAAAA - 7:_20~105 0 71.0~96.0
"_E)TOZS 72.0~100.0 72.0~96.0
chlomethoxyfen F @6050 - 70.0~104.0 74.0~92.0
- 70 1~0~~-- 5 75.0~91.0
o 0. 0; 72.0~92.0
bifenox 0. 05_ 76.0~108.0
0.100 72.0~92.0
0.025 72.0~96.0
lactofen 0. 050 ~106.0 72.0~104.0
0. 100 71.0~94.0
0. 025 72.0~92.0
fluoroglycofen-ethyl W_—E. E)g()_ 70.0~98.0
- _0 100 08020 71.0~104.0

12
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Annex A
(informative)
SIM Chromatogram of the 9 kinds of diphenyl ester compound

Abundance

2200 + 1 C 9
2000 A
1800 4
1600 A
1400 4
1200 A
1000 4
800
600
400
200

T T
10.00 11.00 12.00 13.00 14.00 18.00 19.00 20.00 21.00

1—-cinmethylin;
2—fluorodifen;
3—oxyfluorfen;
4—nitrofen;
5—aclonifen;
6——chlomethoxyfen;
7—nbifenox;
8—lactofen;
9—fluoroglycofen-ethyl.

Figure A. 1—SIM Chr ter standard solution



